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Belle, West Virginia




* DuPont Corporation (Ellen Kullman, 2008)

— Belle, West Virginia, chemical manufacturing plant,
2010, 1,22 (1/0)
* https://www.youtube.com/watch?v=Jtp-p2zxk78
— Buffalo, 2010,11,9 (1/1)
— The La Porte factory, Texas, 2014, (4/1)
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Belle, West Virginia,
2010, 1,22

* Methyl Chloride
* Oleum
* Phosgene
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Methyl Chloride

CH,CI

Melting Point: -97 C

Boiling Point: -23,7 C

OSHA 8-hr TWA PEL: 100 ppm

NIOSH Immediately Dangerous To Life or
Health (IDLH): 2000ppm

Oder : not noticeable



Methyl Chloride release
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Oleum
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Oleum release

e 7:40 am, 1/23, 2010 (Saturday)
e 22 pounds of 20% oleum released
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Figure 9. The pitting phenomena in the small initial hole of the oleum sample line wall
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Oleum release

Relationship of small hole to large hole
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Phosgene

COCl,
Normal BP: 8 C
OSHA 8-hr TWA PEL: 0.1ppm

NIOSH Immediately Dangerous To Life or
Health (IDLH): 2ppm

Oder threshold: 0.4-1.0 ppm N
# % B § pipgisocyanate ¥ ¥ & f O/ e



Phosgene release

https://www.youtube.com/watch?v=Jtp-p2zxk78
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Phosgene release
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Phosgene release
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Phosgene release

DuPont P3H Standard Hoses for Phosgene Service

Mame Specifications

Monel® 400, corrugated
Monel® 400 overbraid
Monel® 400 SCH. 80
Welded, full penetration

H2 Inner core material:

Reinforcement material:

End fitting material:
Core/ffitting connection method:

Hastelloy® C276, corrugated

Monel® 400 or Hastelloy® C276 overbraid
Hastelloy® C276 stub ends

Welded, full penetration

H7 Inner core material:

Reinforcement material:

End fitting material:
Core/ffitting connection method:

H9 | Inner core material: Teflon®* PTFE, helical, corrugated, taped or extruded
construction, unpigmented or conductive

PVDF (Kynar®) double overbraid

Maonel® 400, Hastelloy® C276, or Teflon® encapsulated
End fitting material: 55

Core/ffitting connection method:

Reinforcement material:

Crimped (or swaged)

Table 3. Flexible hoses for phosgene service as listed in the DuPont P3H Standard: Flexible Chemical

Hose for Highly Tozic Services
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Hose Change-out Frequency

MonthiYear | Phosgene Hoses | Phosgene Used

Jul-05 Changed Phosgene Used

Aug-05 Changed

Sep-05 Changed

Dct-05 Changed

Mow-05 Changed

Dec-05

Jan-0G Phosgene Used
Feb-0d Phosgene Used
Mar-0d Changed Phosgene Used
Apr-0d Phosgene Used
May-06 Phosgene Used
Jun-06 Changed Phosgene Used
Jul-08 Changed Phosgene Used

Aug-0d

Sep-08

Dct-0d Changed

Monw-08 Changed

Dec-08

Jan7 Phosgene Used
Feb-07 Phosgene Used
Mar-07 Changed Phosgene Used
Apr-07 Phosgene Used
May-07 Changed Phosgene Used
Jun-07 Phosgene Used
Jul-07 Phosgene Used

Aug-07

Sep-07 Changed

Cct-07

MNow-07

Dec-07

Jan-08 Phosgene Used
Feb-03 Phosgene Used
Mar-03 Phosgene Used
Apr-04 Changed Phosgene Used
May-08 Changed Phosgene Used
Jun-08 Phosgene Used
Jul-03 Changed Phosgene Used

Aug-03 Changed

Sep-08

Cct-08

MNow-08

Dec-08

Jan-02 Changed Phosgene Used
Feb-02 Phosgene Used
Mar-09 Phosgene Used
Apr-04 Phosgene Used
May-08 Phosgene Used
Jun-08 Changed Phosgene Used
Jul-03 Phosgene Used

Aug-09

Sep-09

Cict-09

Mow-03

Cec-08

Jan-10 Phosgene Used




Phosgene release
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Reason’s accident-causation model (1997).
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« To mitigate drilling hazards and control the well
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INFORMED CULTURE

Those who manage and operate the system have
current knowledge about the human, technical,
organisational and environmental factors that
determine the safetv of the svstem as a whole.

15

REPORTING CULTURE

An organizational climate in which |—  SAFETY
people are prepared to report V| CULTURE

their errors and near-misses. ﬂ

00

FLEXIBLE CULTURE

A culture in which an
organisation is able to
reconfigure themselves
in the face of high
tempo operations or
certain kinds of danger -
often shifting from the
conventional
hierarchical mode to a
flatter mode.

JUST CULTURE

An atmosphere of trust in which people are
encouraged (even rewarded) for providing
essential safety-related information, but in
which they are also clear about v/here the line
must be drawn between acceptable and
unacceptable behaviour.

LEARNING CULTURE

An organisation must possess the
willingness and the competence to
draw the right conclusions from its
safety information system and the
will to implement major reforms.
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= Process Safety Management

>f %2 employee involvement

7l £2 3 3 process safety information
L Sk process hazard analysis
F TS operating procedure

TR training

AKiFE R contractor

Bk 4 pre-start safety review
B2 L mechanical integrity
#LiTg hot work permit

L SR management of change
B A incident investigation
TEREPR emergency planning and response

=

compliance audit

P %

trade secret




CCPS @ 2% > 92078

Process Safety Culture Hiet 2 it
Compliance with Standards LIS o R
Process Safety Competency BfeE >4
Workforce Involvement F1ger
Stakeholder Outreach I3 AP M s B
Process Knowledge Management gl g 2
Xﬁ;?;gsldentlflcatlon and Risk T IV
Operating Procedures F TR

Safe Work Practices X >

Asset Integrity and Reliability TAREHEAEFT LR
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CCPS @ 2% > 92078

Contractor Management ARPpE 2

Training and Performance Assurance | 338 5g k4 >
Management of Change R{EE
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Emergency Management TEREER

Incident Investigation LEeag
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Keeping Tabs
How DuPont compares with other chemical companies in the number

of accidents reported to the U.S. Environmental Protection Agency
over a five-year span:

Number of Number of

Company employees accidents  Accidents per employee
PPG Industries 1,380 6

Air Products 1,435 6

DuPont 11,191 33

Mosaic 1,626 3

Praxair 1,116 2

LyondellBasell 4878 8

Dow 19,232 31

BASF 5,767 6 .
Bayer 5,155 4 2 0.0008
Chevron Phillips 2,669 2 2 0.0007

Source: Wall Street Journal analysis of EPA data collected by the Center for Effective
Government in May 2013. The Wall Street Journal 25
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