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INTRODUCTION

The transportation of chemicals is necessary for the manutactoring and distribucion
of produets within and across regivnal and international borders. Many of these
shipments are regnlaied for iransportation and are typicully teferred o as
“dangarons goods™ or “harardous materials.” These duily shipments via land, sea,
and air are critical o cconomies across the globe. bui these activitics may also
pose a polential risk o public safety and the environment if an accidental or
intentional release swere to pecur during transii.

This buok provides a comprehensive framework for managing transporiation
risks, addressing both safety and security practices. A network of stakeholders
from indusny and govemiment were engaged in the development ot this guideline
so it could present currently recognized safety, security, and rizk managemeni
practices. It is nut intended to be an industry standard, but rather to advance the
stale of the arl in chemical transportation safety, security, and risk managzement
strategies, and o provide guidance for the industry,

It is not the intent of the Ceuter for Chemical Process Safety (CCPS) 1o
replace the origmal Cuidelines por Chemical Transportation Risk Assessment
(COPS, 1993). The puwpose of this book is te build upen und supplement ihe
concepts in the origmal guidelmes, targeting them o the broader range of
individuals who are responsible for, or ivelved in, decisions that impact
transporiation safery and security on a daily basis. While the original guidelines
should continue t be the industry reference for risk specialists corducting detailed
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= Provide a resource for shippers. carriers, and othees involved or interestad
in the management of chemieal tasportation risks

+  Provide common terminoiogy and undersianding ot the basic concepts

« Hdentify the functional arcas and supply chaln stakeholders who should be
inveived i transportation visk management aciivities

»  Preseni a multitiered framework fo managing chemicul trangpottation
rick and unifymg the risk management ciforts across the supply chain
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+ Provide uselu! tools and examples tor the diverse range of transporiation
professionals

+  Supplement the ovigal CCPS gransponation  guidelines book by
wentifving new or improved methodologies and data sources

+  Develop strategies that may be applied to u wide range of hazardous
material and transpeviation siluations

+  btegrate safery, security, and logistics into a reference guide for makiog
tisk-hazed decisions

1.1 KEY STAKEHOLDERS IN THE SUPPLY CHAIN AND
RISK MANAGEMENT PROCESS

Dne to the complexity of a transportaricn supply chain. as shown v Figure 1.1, risk
management 15 a shared respansibility of all stakeholders. The transportation supply
chain should be considered as a single, complete sysiemn beginning with the raw
mmaterial supplier, throueh the manufacturing and distribution process, to the final
end-use customer, and any residuals management, including the wansportation
network in between. While the roles and vesponzibilities may differ tor each
stakeholder. and differ within the functional areas of an individual company, these
groups need to understand how their activities and sctions can impact the risk to the
overall supply chain. The goal of this guideling is to assist in the developmuent of
iransportation risk mamagement {TRM) programs where infumation {rom these
various  groups can together support decisivn-making that balances rigk with
operational efficiencies. while optimizing the entive supply chain’s actvities,

Given the complexities of the chemical industry. the mtended audience for this
guideling is extensive and not fimited to just shippers. To manage the risk across the
entire supply chain, the following groups can benefit from the primary management
svsiems. risk concepts, risk asscasinent toels and icchnigues, esamiples, and
overarching risk management framework presentec in this guideline:

+  Logistics service providers and managers

+  Shippers

+  Chemical manufactaring compantes

= Chemical disttibution companies

+  Carriers

»  Business unit managers and owners

+  Transportation managers

< Safety professionals

* Secority protessionals

«  Risk professionals

+  Regional and global government resulators

+  Insurers

= Indusiry associations
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Figure 1.1 Transportation Supply Chain
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1.2 TRANSPORTATION RISK MANAGEMENT

A major goal of the safe and secure transportation ot hazardous materials is a
reduction in incidents that could Tead 1o a release or to misuse. To date, the
achievernents m safety are the result of regulations, industry standards, individual
company initialives, and emergency response preparedticss, as well as investments
in training, systems, und technology, Even with the foundation that these programs
and activittes supporting the day-to-day operating prachees provide, the safe
transportation of hazardous materials is complex due to a number of issves:
+  Number of regulaied hazardous materials (thousands are lsted in
regulations worldwide)
+  Regulations that vary by mode, region, and country
+  Different hacards clusses weluding toxicity, {lammabality, cowrosiviry,
and reactivity
« Various modes of tansportation ncluding roud, rail, marine {including
hulk vessels), pipeline, and air
«  Muluaple packaging types including bulk and non-buik
+  Usc of more than one made during a shipment {intermaodal}
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Cumplexity of the supply chain including multiple parties and changes of
custody during ransis
Overlapping and poientially unclear responsibility ol various partics
Transport toutes where the risk profile can change depending on
proximity to the public or other sensitive areas

The complexity of these activities, even with the current safely regulations
and operating practices. Is one of the reasons that accidenis involving the
wransportation of hazacdous materials occur, Table 1. illustrates some recont
chemical transportation accidents in various couniries and across different modes
of transportation around the world.

Table 1.1

Location and Date

Examples of Recent Worldwide

Rejeased

_&hemEaI r

Chemical Transportation Accidents

Description

Air

United States
17 August 2004;

Lithium-{on
Batteries

A fire destroyed some freight in a container that
included lithium-ion batteties at the FedEx hub in
Memphis. Tennessee. The freight container had
been raiged on loading equiprnent and pushed
about halfway onto an airplane bound for Paris.
Franice when the leading parsonnel smelled
smohs, They stopped leading and remeaved the
smoking freight container.

Marine

Spain
13 Movember 2002)

Fipeline

Eelgium
{30 July 20053

Heawy
Fuel Qil

The tanker Prestige, laden with 77,000 tons of
heavy fuel oil, broke in two off the coast of
Galicia (Spain). spilling an estimated £3,000
tons. Approximataly 1.900 km of shoreline was
affected in Spain and Franoe. Avound 141,000
tons of oily waste was collectsd in Spain and
some 18 200 tons in France.

Katural
Gas

Rail

Unit=d Statas
iB January 2005)

Chlorine

A pipeline carrying natural gas from the

Belgian port of Zeebruage te northern Franes
expidded in Ghislenghien. Belgium, resulting in
24 fatalities and over 120 injuries. The cause of
ihe accident was damage to the undergraund
high-pressure pipeline from construction
activies.

A freight train traveling throngh Sranitevitie.
South Carolina, encountered an improperky laid
switch that diverted the train omto an industry
track where if struck a parked train. The
collision derailed 18 cars of the moving train.
One car was breached, releasing chlonng gas.
MHing pecaple ded as a result of chloring
inhatalion, with an estimated 250 injuries and
evacuation of aboui 3,400,
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: Chemical -
Mode Location and Date Released Description _J
More than 28,000 people in northern China
had their watar supply cut off after a truck
China  Towic Ol carrying wash ol experiznced hrake failure,
Road : and overturned hy the Yangjiapo reservoir in

{26 Qctober 2008} | {Creosoted | gpama province. About 30 tons of toxic o
were spilled, contaminating two million cubic
meters of the resenvoir,

In addition to safety considerations, security has become an increasingly greater
voncern for hazardous materials durmg transport. Certain hazardous materials could
potentiially be used as 2 weapon to spread fear, canse injuries or fatalities. andior
result in negative ecanomic impacts. To address the potential for deliberate misuse.
additienal security regulations and industry standards convinue to be developed.

To ensure the satety und security of chiemicals tnransit, this gaideline promotes a
comprehensive visk management program covering the eniire supply chain. Ths
holistic approach to rish manageraent encotrpasses involveman from all stakeholders.
and icludes a general rish management framewaork highlighted in Figure 1.2,

The framework is designed o be flexible, enabling companies o tailor their
TRM process fo their huividnal cireumsiances and specific applications, The
TRM tramework is comprised of the following steps:

Primary Mynagement Systew 1¢ the foundation, Cosuring these clements
are complete and current is the first siep i the process. With the potential
for cross-border shipments and international operations, understanding
and keeping corrent with changes in regulations is critical. Chapter 2

presents  the  primary  mwanagement elements  for fransportation  of

hazardous marerials, including regulatory compliance. standards and
guidelines, operational  managemens, emeraency  preparedness  and
response, incident reporting. management of change, and auditing.
Fderiificativm and Priovitizaiion consists of {1} cataloging the hazardous
materials and modes of transpestation, {2) identifving sensiive areas and
potential point of failure along ihe transit route, and (3} understanding
interactions with other stakeholders in the supply chain. This step s a kev
in the TRM process for the identification of shipments that may require
special attention. iheluding additional resaurces tor further evaluation and
risk  management, PMrioritization, afong  with other risk  assezsmoent
fundamental concepts, is presented in Chapter 2,

Rick Analysis has been divided actoss several chapters in this goideline, cach
feeusing, on different levels of safety and security analysis. This separation is
inrended o help wsers efficientdy locate information gtlored to the needs and
complexity of specific issues. 4 complete overview of the main risk analvsis
congepts is covered in Chapler 3. These flmdamental concepts are applicable
to people new o TRM. or those needing o cefresher. Subsequent chapters
present, many techniques, trom simple. quick. and general to detailed, time-
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consuming, and guantitaiive assessmenis. Simpler technigues should be the
starling  point with the more complex and resource-lntensive  activiticos
conducted on @ risk-jusiitied basis. Chapter 4 presents qualitative and semi-
quantitative approaches applicable o issues escalated theongh prioritization.
For those [ssues that require additional detsi] for decision-making, Chapter 5
suinmarizes guantitative tisk analyas techniques, with the onginal Guidelines
hool (CCTS, 1995) continwing to serve as the main reference for quaitative
trangportation risk analysis. Chapters 4 and 3 are specific to safety concerns,
with the uniijue issues of secunty risk analysis presented in Chapter 6.

Figure 1.2 TRM Framework
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Righ Reduction is the process of determining it the assessed risk is bemng
managed adequately and evaluating/implementing options to reduce risk,
a5 needed. If the visks merit fusther reduction, methods can be developed
for the hazardous material operation, coordinated with the enterprise risk
management philosophy of a single company, andior developed in
cordination with other supply chatn partners. Chapter 7 discusses the
strafegy for identification, evaluation, and selection of risk reduction
aptions, as warranted.

Progeam Sustainabifiny s the final step in the TRM framework and is
designed to ensure the risk managenient process remains  current.
Presented in Chapter 8. this step includes an ongoing commitment to
manazing risk, vontinuously improving, eeacting to emerging trends, and
Keeping current on evelving transpoctation risk analysis practices.

1.3 USING THESE GUIDELINES

While CGuidelines for Chemical  Transporiation Safclv,  Security, and Risk
Momrgement has been developed for a broad range ot transportution practitioners,
the use of the concepts in this book will differ dependimg on one’s role in the
rransportation supply chain or the fransportation issuc being assessed. Table 1.2 i3
a zuide for using this book and presents chapiera that are anticipated to be the most

relevant

for specific roles and responsibilities. Other chapiers should be of interest

depending on the level of detail required in the risk analysis, on other needs, or on
the specific interests of the reader,

Table 1.2 Relevant Chapters of the Guidelines
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Transportation Professional
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