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Scope

Planning the transportation of hazardous
goods (HG), so that to minimize the
assoclated risk due to incidents and
material release
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. A4Comparison of risk on alternative
routes

A Examination of the impact of measures
for minimizing risk along tunnels
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Legal framework

A ADR 2001 A national regulation
74638/2522/2004

AADR 2005 A European directive
2004/111/EU

A European directive2 004 /Wb 4/ K
A ADR 2007
A ADR 2009 (ECE/TRANS/202)
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Methodological frame

A For the quantification of risks, 4 stages are
iImplemented

I Stage 1: identification of possible scenaria and
estimation of the probabillity of their occurrence

| Stage 2: estimation of the impact area of the
exposure

I Stage 3: estimation of the impacted population

I Stage 4: estimation of the number of fatalities
and their frequencies
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The procedural model

Risk source Population exposure model Consequence
release model model
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P

/1 scenario, based on the size loe <
release (event tree) ~ %

AEstimated figures:

I The probability of mvolvement ina

| r-om=acc:|c ent
i The passibilities of each impact
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Er frequency of accidents of the specific type

WEED

Foccia = frequency of road accidents (/year/veh-km)

Xidg = proportion of vehicles of specific type

L = length (km)

N = volume of vehicles of specific type (/year)

_
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Event tree assumptions

AVehicle capacity 35m3

AType of release:
i Small A 500 It
| Large (all 6 compartments) A 5541 It
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Event tree

Domino

Release Inflation
size time effects
I:)dom I I:)rel,l
I:)ign,i | I:)rel,l 0,10
0,20
I:)dom,no | I:)reI,I

I::.rel,l ST

0,0217
Pign,d | l:)rel,l
0,10

Accident
of road tanker ign,noI |:)rel,l

0,70
I:)ign | I:)rel,s

I:)rel,s D10

0,0403
I:)ign,no | I:)rel,s
0,90

I:)rel,no

0,938

Honolulu, June 21-24, 2009

21SFD

s,lcr:neazcr}[a Probability
F1: BLEVE 0,0434%
F2: Pool Fire 0,3906%
£3: Flash Fire 0,2170%
F4: SAFE 1,5190%
E5: Pool Fire 0,4030%
Z6: SAFE 3,6270%
F7: SAFE 93,8000%

Total 100,0000%
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opulatlon exposure model

ADose reaching the population,
dependmg on the distance from

Iaur| radiation (c
e Hyper p’ressure (po) (in case of
|n o1 § BLEVE)

s 1 Toxic vapor as concentration (c) of
e CO

g%ﬁir High temperature (T) >

?. o e el R
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Consequence moedel

Number of fatalities (N)

N = Dp * [0,95%Ag+0, 7*(Agp-Agp)+0,3*(A10-Ago)]

where D, population density
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Risk iIndex model
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The case of
Attiki Odos

What should apply?
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A Restricted traffic of road tankers
through the tunnels of Mavri Ora, Zefirl,
Vrilissia and ring road of Imitos

A Restricted traffic of other HG
(excluding road tankers) through the
tunnels of Liossia and Aharnes

A No restrictions for the tunnels of
Elefsina, Metamorfosi and lraklio
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