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This is the summary of a research report by Foundation Crisislab on the
guestion whether the incidents in 2015 on the Chemelot industrial site were
coincidental or the result of structural incidentalism.

Safety is highly valued by Chemelot Site Pern{i€SP), aholder of the umbrella permit for the
activities on the industrial site of Chemelot.

The year 2015 however was a year that gave reason for questions about the safety on the site.
The number of GRIANcidents (incidents in which the government energency services are
alarmed) was higher than ever beforén 2015. A number of incidents caused lorngerm nuisance
for the people living nearby. Therefore there was also a fair amount of media attentioand there
were evenquestions posed in theDutch House of Representatives.

All of this made 2015 a special year in #hneyes of CSP artiey want to learn from this.

At first sight, the nature of theincidents is completely different. They vary from a large fire or an
emission of gas to the tilting of a floating tank roof. Out dfs responsibility for safety, CSRsked
Foundation Crisislab as independent research institute to find ouvhether there is acommon
ground for the incidents in 2015. Formulated differently, Crisislab was asked to find owthether
the incidents were coincidentalor the result of structural incidentalism.!

In consultation with CSPwe came tothe following interpretation of this question.

1 Specifically, we looked at the seven GRIRcidents and two incidents that were not GRIP
incidents but had a large(r) impact on the surroundings. What does a combining (re)analysis
of the analyseghat were already carriedout by multiple parties teach us?

1 Areflection committee has been assembledcluding representatives both from CSPas well
as from the surroundings in a broad sensgeople living nearby, local authorities,
contractors that work on site and companies thaare located on site. The questions that
came upin this group are explicitly included in thisresearch.

f As independent researchers, we also extended oaonclusionstoOx EAO OOOOAE OO0d8h
for example the effectivity of the safety agreements betwaethe companies on site (the
OCi OA Gdndite)AA S

Theresearchfindings can be summarized as follows. Thespoints will be further explained
below.
1 Although 2015 was a special year for Chemelot, there is no indication for a trend reversal in
the field of safety.
1 Amore attentive attitude by both Chemelot itself as itsurroundings makes that what would
POAOET 601 U EAOA AAAT OAOAT 6008 AAAT I A OET AEAAT O
1 Complex andcoupled processes predictably lead tancidents, in all industries and in
particular at Chemelot.
1 There is a tension between safety and productigralways and everywherebut no
production also meandess safety because of unemployment.

1 Structural incidentalism is the phenomenon thaseeminglynot coinciding incidents are the symptoms of
a deeper cause.



f In daily practicethere is a lot of attentionat ChemelotEl O OAZAOU xEOE A 11 xAO
whereby OA EAOU xEOE A1l OPPAO AAOA 036 OAAAEOGAOG OI1
1 The riskregulation reflex of sincerely concerned managers increases the chance on
incidents.
1 Safety agreements between companies on the Chemelot séepresentdo not help to focus
onsafetyx EOE Al OPDPAO AAOA 0368

To be clear, finding=2 to 4 not only apply to Chemelot but to all (chemical) industries.



Although 2015 was a special year, there is no
indication for a trend reversal in the field of safety

Closer analysis of the number of incidents in 2015 suggests that although 2015 was a special
year, there is no indication for a trend reversal. The amount of reportednusual events has been
practically stable over the last few yearsThe year 2015 was no exception to this. The number of
GRIRincidents however, has increased over the last years, 20bging the Peak yealso far. This
turns out to be the consequence of a policy change within the fire department and the crisis
organisation of Chemelot to scale up to GRIP faster. Sometimtbe fire department consciously
scales up to GRIP 1 in order to inform the government sooner, so that the government can
decidewhat measures are necessary fdts inhabitants. This intended improved coperation

with the government means an increase in the number of GRIRcidents and therefore an
increase in media attention.

What made 2015 really special, in combination with the fair amount of media attention, are the
following two aspects:

Longterm nuisanceTwo out of the nine incidents resulted in longterm nuisance: the tilting of
the floating tank roofled to a month ofodour nuisancefor the people living nearby whilethe
pyrazole pollution of the water in the river Meuse led to stopping the intake of drinking water
during several months.

Coincidentally during summerThis long-term nuisance was enhanced because these two
incidents as well as the in principle licensed emissi@of PEpowder as a result of emergency
stops ofthe plant that producesthis, happenedduring summer. Thepeople living nearby
therefore experienced more nuisance than when this hadappenedduring winter.

Therefore the question remains relevant whether there isa common groundbetween the
incidents that did and do take place.



More attentive surroundings makes that what would
previously have been Oevent sé@ig‘i‘b

Norms and measurement capabilities first closer look shows that a considerableumber of
incidents (four out of the nine investigated incidents) would not have been labelled as incidents
only a few years agolLegal andextra-legalnorms become stricter every timewhile

measurement capabilities become more accurate. Events that would notyeabeen noticed by
measurement equipment and/or byauthorities a few years ago, are now measured and
(therefor e) qualified as unacceptable. For exaple, the discharge of pyrazolén the river Meuse

is only recently measurableand as a result Chemelot is alered to prevent this, but there is no
reason to assume thathis discharge is of recent date.

Residentdiving near Chemelatlt is also remarkable that the reactiorto the more attentive

attitude of nearby residents itselfor at leastthe perception of it by Chemelot staffeads to
incidents: ever since the building of tank 901, the tank caused a limited amount of odour
nuisance in the area directly surrounding the tank. Concerns that this odowould reach nearby
residents spending time in their gardens during the warmest days of summer in 2015, led to
additional ad hocmeasures to prevent this from happening. These measures eventually resulted,
clearly unintended, in problems with the tank roof and thereforea muchmore severe odour
nuisance during three weekswhich affectedthe residents thatthey wanted to protect in the

first place.

We conclude that (perceivedmore attentive surroundings (norms, measurement capabilities
and residents living near Chemelot) sometimes makes that what would previously have been
OAOAT 008 AAAT T A OET AEAAT 0068

An over the yearsequal number of incidents of which a number o$mallA OAT 0O x AmibA O AAA
incidents, suggeststhat the Chemelot site is increasingly safe. Despite this, remid serious
incidents still took placein 2015.



Complex processes predictably lead to incidents CD
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Since the 1980s, eademics have known thaincidents A OA &1 1 O Al & cobidled AT | P1 A@
processes. In this context, Taleb introduced the popular notion of the black swan: there are
unpredictable deviations in everycomplexsystem, such as a productio process or a planning
process Whileunpredictable before theyhappen, theyevidently can beexplainedin hindsight.

A modern chemical company is characterized by a complex and internally strongly connected
production process that for that reason is able to make the chemical products thsdciety wants.
AEAOAEI OA ET AEAAT OO0 xEiI1l AA O1T1 O0i A8 AO OEI OA Al

More specificit cannot be a surprise that some of the incidents on the Chemelot site came like a
bolt from the blue for the people involved, but argor seem to bepredictable in hindsight. This

is explicitly not an accusationof the operators or engineersnvolved: they are professionals with
knowledge about their daily work. Dealing with very rare exceptions cannot be taught.

Complexity not only O A A O Ghar@vware® E 1A £ OO Eulalséxd theloi@adisation (such as
planning, procedures, operating and maintenance) that becomes more and more complex due to
efficiency considerations.

This observation has a direct consequence: the entire system of safety assessments of Chemelot,
including for example the system of issuing work permits, raises the suggestion that there is an

objective measure to (be able to) determine whether activitiesan be carried out in a safe way.

The system of safety assessments offers structured tools for thesessment of safety, but in the

ET OAOOEAxOh EO AAAAT A Al AAO OEAO OEAgutMEBBA EDICAT O
of professionals about he situation. This waywhile daily work is performed safe black swans

will not be recognised.



Of course there is a tension between safety and
production

The easy answer to the question if financial considerations are an underlying cause for the
ET AEAAT OOh EO 1T &£ Al OO00A Al x Adondat theGherelbt sitd, AAAOOA E A
industrial incidents would not happen.

In daily reality there has tobe production. That is a good thingn itself. Work also means safety,
because poverty idarge individual risk.

We conclude that efficiency considerations leatb longer periods between turrarounds (as is
also true forthe maintenance of cars) and thes turnarounds therefore become more complex
and consequently more sensitive for diruptions. We indeed see thatomplexity is one of the
causes of a number of the investigated incidents.

On the other hand, we did not find any indication that in a situatio when ablue collar staff
member thinks that something is unsafe, therés pressure from management to continue
producing anyway.lt rather seems to be the other way aroundblue collar staffis well aware of
the necessity to produce certain volumes in afer to give theplants OAE OT 1. Ad 8 OOA

7A OAA OEAO OEA 1 AT ACAT AT O xAT1 66 O1 AT 1T O0AU AT AC
this is only of limited help forthe blue collar staff. after all they have to consider if it is safe

enoughto produceil AT U OET AO A AAU8 4EA 1 AT OOA OOAMEAOU [E(
is it abasis for a fruitful discussion between blue collar staff and management.



In daily practice there is a lot of attention for safety —
atChemelot wi t h a | ower case c')s(f),rs e

with an upper case 0S0 receives to

There is a lot of attention for safety within the investigated companies on the Chemelot site. In
the design process of installations maniayers of protections are built in, if only for assuringthe
continuity of production. For daily operating and maintenance work, there is a multitude of
procedures prescribed.

However, we conclude that the focus on safety in daily practice is mainly oncupational safety

ATA 11T OEA POAOATOGEIT 1T &£ OOCIiAl186 O1I OOOBAIT AOAT 60O
according to the eavironmental permit. This goes to the extenthat the prevention of small

occupational safety incidents, such as a sprained ankfeceives as much managemenattention

as the prevention of incidentsinvolving the production processes that potentially have a large

impact for the plantas a whole

7A AAl1 OEEO OAZAOU xEOE A 11 xA0O AAOGA 008 OAOOOC
This focus is one of the causes of several the investigated incidents: measures taken to protect

personnel from occupational risks exentually lead toprocess safetyincidents, that potentially
had much more extensiveconsequences.

Therefore, we conclude that,although there is attention for process safety in the design phase,
the risks for process safetyare sometimesforgotten in the daily practice of dealing with safety.
This is also visible in the incidents where inevitably (due to the séa of the activities) less
experienced contractors work on site: Chemelot cares more for their personal safety than for the
impact of those contractors who lackfamiliarity with the production processes of Chemelot.



The risk -regulation reflex increases the chance on C D )
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incidents

Companies on the Chemelot sitautomatically take measures after incidents. The management
systemof Chemelot prescribes this as well: there has to be an incident analysis followed by
measures toremedy the identified cause This automatism is called the riskegulation reflex.

We used the incident analyseperformed by the plants on the Chemelot sitas a base for our
analysis of the incidents When studyirg the different incident analyses, it stands out that there
is diversity in approach and depth.In commonthey have a focus on the incident at hang not
looking broader how often things go well becase of the procedures under scrutiny, anth
generalthe focus is on the technical failure or procedures that could have prevented the
incident. The recommendations argherefore predictable: technical adjustments and more or
better procedures.

However, the measures that are taken based on the incident analyses regularly seem to lead to
incidents themselves, because the technical adjustments madaily work more complex and
therefore incidents more predictable. Technical adjustments on a pilot operated Vae in 1998
eventually lead in2015 to a contractor making a mistake in the resulting more complex valve
system.



