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Phillips 66 (1989)
23 Dead; 314 Injured;
$716 MM in damage
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Union Carbide, Bhopal (1984)
Thousands dead; tens of thousands injured
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Arco Chemical (1990)
17 Dead; 5 Injured;
AP Photo/Sondeep Shankar

www.healthandsafetyatwork.com $3 6 MM in dam age
www.gendisasters.com
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‘@* U.S. Chemical Safety and Hazard Investigation Board ‘ 5

Vision:

A nation safe from chemical disasters.

U5, CHEMICAL SAFETY BOARD

STRATEGIC PLAN

Mission:

Drive chemical safety change through
iIndependent investigations to protect
people and the environment.
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About the CSB

Independent, non-regulatory U.S. Federal
agency

Root cause investigations of chemical incidents
Primary policy levers are outreach and safety
recommendations.



Deepwater Horizon -  Zag
Gulf of Mexico : :T ﬂf w
April 20, 2010 Provided to the New Yotk Times™ &
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Freedom Industries / Charleston, WV
January 9, 2014
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BP America Refinery / Texas City, TX
March 23, 2005




Intercontinental Terminal Company
Deer Park, TX
March 17, 2019
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Case Study: MGP Ingredients

)

MGPI Processing Plant

* October 21, 2016 / Atchison, KS

* 140 people sought medical attention

* Shelter-in-place, evacuation of thousands of residents
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Overview of MGPI Toxic Release

See video

Mixed Connection, Toxic Result
https://www.youtube.com/watch?v=Tfim9mttAAlI



https://www.youtube.com/watch?v=Tflm9mttAAI
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Key Lessons from Incident

I A

Hacura rowsigation bt MOTOR VEHICLES (CTMVS)

Fatilities are strongly encouraged to consider the

fodl q questions when evaluating the potential for

inadvertent mixing incidents during chemical deliveries,

and when there are modifictions to chemiials, chemie!
lnadi i or chemical distrit

g EqEEp

Design

.

When applying the hierarchy of controis to unloading
equipment and processes, are there mare proteciive
safeguards (e-0. inhierently sefer srateqies or desion controls)
that can be implemented or instalked to avoid mixing?

.

When examining how workers and drivers interface
with equipment. what hiiman facters issies increase
the oppartunity for inzdverient mixing?

.

Can fiil lines or recziving vesseis for incompatible
matefials be isclated or sepamted by distance?
Iz it possible to select unigue fittings on fill lines to

.

prEvent incodred con nections?

.

Does your facility have an sutometion that can stop
the fiow of chemiczls from CTMVs into facifity piping
end equipment during an emergency ( Le. transfer
vaive}? Can those controls be adivated mmotely
through the cantral system or an emergency switch?
Iz the chemica! transfer equipment appropriately
labeled so that drivers can easily forate corespanding

.

fill lines? Are labels affixed to the fill lines to avoid the
need fartracing piping prior to making 2 connection?

Hierarchy of Controls

e Pipe Markings
i = Did your facility work
SukisEiution with the chemical distributor

to develop endlor agree upan
site-spacific procedures for

T unloading each chemicai delivered
Vel by the distributor? Did you review
patential incompatible mirures and

1 The Fipeline and barnd
gudancs far
FRMSA T

o SB AVOIDING INADVERTENT MIXING DURING UNLOADING OPERATIONS:
RECOMMENDED PRACTICES FOR FACILITIES RECEIVING CHEMICALS BY CARGO TANK

Inadvertent Mixing Incident

Thie (58 investigatod an incident Involving the inadvertent
mixture of sulfuric aid from a CTMV into 8 sodium hypachlarsta
fank ata facility in Atchizan, Kansas. The mixnire of the two
mistesials resulted in 3 chemical rmaction that produzed 3 denza,
grean-yaiiow cioud containing chioring ges. Thousands of
community members were orderad 1o shalterin-place and soma
arpas were evatuated. Ovar 140 Indhvidusls. indluding membars
ofthe public and company employess. sought medial attention;
ome required hespitalization,

The C5E found that this 2nd simitar intidents could have
‘bean prevented through impraved design ef the dhemizal
unfoading area to pravent incosec mnansctions of incompatinle
matarialz. In addition, clear pipe markersat fill lina connection
points aiza deraase th foremor wh
are mage betwaen the CIMV and faciity il ling,

Prevznting incldsnts during chamical unioading
oparations is & shared reqponsibility betwaen chemical

i facllities receiving chemils, Therefore facilites

and distributors must work ingethar to develop and agzes upon
procedures that cleery define roles and responsibilities and
e it Hien of unlading opeti

ememgendy action plans? Are thase procedures and
plans being periodicelly updated end shared with one
another whenever changes are mada?

Procedures

» Tioes your unloading process include verification
steps to enslre bath fadlity personnel and drivers
work together to ansiize & comed connection is made?

Are respenibiiitis for unioading perations dearly

defined and understood?
|5 personal protective equipment (PPE), such as

respirators and escape packs, reedily accessible at all
times for all fadiity persennel and drivers in the event

of & spill or refesse?

Have you workad with chemics! distributars to
define acions for drivers during a chemical delivary
emergency”? Do you know if drivers are treined to
aciivate emergency shutaff devices on CTTMVs?

47
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uman Factors
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* Alarms and interlocks on process control system
* Automated shutdown procedures

\° Building design and ventilation system
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Practices aligned with
procedures

Access to respirators
Defined responsibilities
during an emergency
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Recommendations Issued to MGPI

e Commission an independent engineering evaluation
of its building and ventilation system, and implement
design changes and controls to protect occupants
from a chemical release.

e Conduct an evaluation of the chemical transfer
equipment and install appropriate engineering
safeguards to prevent and mitigate an unintended
reaction, chemical release, or spill during bulk
unloading.
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Post-Incident Changes

Labeling of fill lines
Chemical unloading
procedures

New couplings on sulfuric
acid fill line

Secure cages with card-
reader access control
Engineering system
interlocks

Design changes to control
room

Greater accessibility of
respirators

. g
I patsgs Y A -

New coupling on the sulfuric acid fill line
(Source: MGPI)
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Separation of unloading connections with secure cages
around connection points (Source: MGPI)



Post-Incident Changes (cont.)

Dedicated locks with
separate keys

New key fob lockout
system

Color-coded tags
New shutoff valves

New shutoff valve (photo courtesy of MGFI)
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Top-to-bottom Review of Operation

Established local requirements for inspection, testing
and standards for pressure vessels, piping, storage
tanks, pressure-relief devices, pumps and control

systems.

17
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Process Hazard Analyses - Enhanced Safety

PHAs done on other chemicals at the transfer station:

<
* Propylene oxide 0%

(extremely flammable, probable carcinogen, RMP)

e Phosphorous oxychloride
(water-reactive, PSM, RMP)

e Acetic anhydride

(Class Il combustible, irritant, water-reactive)

Identified potentially hazardous process deviations such as misdirected flow, high or
low temperature, high or low-level indication, high or low pressure, and outside
external elements.

The propylene oxide day tank and all instruments and conduit in the propylene oxide

containment were replaced. 18
e T E -



@SB U.S. Chemical Safety and Hazard Investigation Board L‘ D

Bulk Flammable Chemical Removed

Process involving acetic anhydride was removed
entirely and the tank decommissioned.

Number of liquid bulk chemicals: 5 - 4
Number of bulk flammable chemicals: 2 2 1

19




Additional Facts

Hired a full-time process
safety engineer.

Achieved cost savings from [

streamlined, safer, more
sustainable processes.

.
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he ULS. Chemical Safety and Hazard Investigation
Board (CS8) spotliphts the actions of a single plart for
its response to mur investigation. The MGPI Progessing, Inc
(MGF1) faciity's thomugh, thoughtiul innowative thinking
amd immedisle implementation ol salety imprvements
serve a3 an example of how companies can drive chemical
safely change Tolowing an incident.

Summary of Incident and Key Findings

On Oclober 21 2016, 3 chemical released occurred al the
WGP facilty when the driver of a chemical company's
delvery wehicle (omned and operaled by anctier
company) inadvertently connecled its sutfanic acid hose
1o a tank conlaning sodium hypochlorile, betier known
in its less concentrated form a5 bleach. This mizhure of
lwo incompatible chemicals formed a solulion, and the
uncontrolied chemical readion quickly formed a loxic
vapor cdoud. There was no way 1o stop the conlinued
mixing of the chemicaly othet than closing manual vales
of triggering one of the truck’s emergency shut-ulls
neither of which could be accomplshed due lo the vapor
cloud. The CSB found thal the close proximily of the
sulturic acid and sodium hypochiorite Tl ines ncreased
the likekhood that workers would make an incormect
connection during chemical unloading. The two fill lines
looked and funclioned identically, and used the same
lype of conneclions, which were nol clestly labeled or
properly secured

Thoughtful, Safety-Minded Planning

As the CSB conducted its invesligation, MGP1 facily
managers were also examinig ther own processes and
equipment 1o dentily opportundies 1o reduce sk and

prevent reotturrence. Priod 10 the discussion of polenlial

Hm\i;il )
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AFTER: New unlgading portak with magnetic key fob access
(phato courtesy of MGPY)

recommendations, the company presented the CSB with
a kst of processes and equipment that they were looking

tomodity.
As 3 resull of MGPUs inllistive Lo addmess polential salety

isspes, 1he CSB only ssued two recomimendations o the
Laciity. The Hirst required MGP! 10 commission an independent

Pl
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U.S. Chemical Safety and
Hazard Investigation Board

1750 Pennsylvania Ave, NW, Suite 910
Washington, DC 20006
202-261-7600

Visit our Website: www.csb.qgov

\—ﬂ;
@chemsafetyboard U.S. Chemical
@Kulinowski Safety Board
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http://www.csb.gov/
https://www.youtube.com/profile?user=USCSB
https://twitter.com/chemsafetyboard
http://www.twitter.com/kulinowski
https://www.facebook.com/pages/US-Chemical-Safety-Board/236364469761886
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