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Background and Experience

> Melody Soderberg, CFEI

> Senior Consultant, ioMosaic Corporation
> B.S. in Chemical Engineering

> B.S. in Fire Protection Engineering

> Certified Fire and Explosion Investigator

> Technical Expertise includes:
> Process Safety Management
> PSM Auditing
> Process Hazard Analyses
> Chemical Incident Investigation

© 2014 ioMosaic Corporation. All Rights Reserved.
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Contact Information

Melody Soderberg, CFEI

Senior Consultant

ioMosaic

Minimizing risk. Maximizing potential.™

93 Stiles Road | Salem, New Hampshire 03079
T: 603.893.7009 | F: 603.386.6522
Soderberg.m.nh@iomosaic.com | www.ioMosaic.com

© 2013 ioMosaic Corporation. All Rights Reserved.
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Agenda

> Introduction to Process Safety Management (PSM)
> Understanding Hazard and Risk Identification
> Overview OSHA PSM 29 CFR 1910.119

> In Dec 2013 - OSHA Proposed Changes to PSM
> Third-Party Audits

> Learn From Experience

> Process Safety Incident: DuPont — Phosgene Release

© 2014 ioMosaic Corporation. All Rights Reserved.
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What is process safety management?

> A management system that is focused on
> prevention of,
> preparedness for,

> mitigation of,

v

response to, or

> restoration from

catastrophic releases of chemicals or energy from a
process associated with a facility.

- CCPS Guidelines for Risk-Based Process Safety

© 2014 ioMosaic Corporation. All Rights Reserved. 6
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What is process safety?

Personnel Safety Process Safety
Slips Trips and Falls Catastrophic Process
Incidents

© 2014 ioMosaic Corporation. All Rights Reserved. 7
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What is a catastrophic process safety incident?

Loss of Containment

> Flammables
» Pool fires, jet fires, boiling liquid expanding
vapor explosions (BLEVE)
» Flash fires, vapor cloud explosions
» Thermal radiation and overpressure

> Toxics
> Vapor releases
> Inhalation, ingestion, skin contact

>» Reactives
> Runaway reactions

» Combustible dusts
> Explosions

© 2014 ioMosaic Corporation. All Rights Reserved.
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What is a catastrophic release?

> A catastrophic release is a major uncontrolled emission, fire
or explosion, involving one or more highly hazardous
chemicals (HHCs), that presents serious danger to
employees in the workplace

© 2014 ioMosaic Corporation. All Rights Reserved.
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Process Safety Management is about Accident Prevent  ion

- CCPS Risk-Based Process Safety Guidelines

© 2014 ioMosaic Corporation. All Rights Reserved. 10
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Understanding the Hazards of a Chemical Process

> What can go wrong?

—
: . ® SuperChems
> How likely is it? : =

_ 2l ioXpress
> What are the impacts? .

HAZOPtimizer

o~

> Is the risk tolerable?

# ioFIRST

‘f,” 10LOGIC
ﬂ’ ioVu

4,5 ioAuditor

© 2014 ioMosaic Corporation. All Rights Reserved. 12
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All of our existing and new software tools (client side) will be
integrated under the Process Safety Office™ suite

One Installer

Components can be licensed individually

One security key

Limited activations for non-licensed components
Integration with ioXpress

Integration between Components

© 2014 ioMosaic Corporation. All Rights Reserved. 13
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Process Safety & Risk Management
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loXpress™

loXpress Is a knowledge management software package

) Ad m i n iSter iox\fe\ress Hello, Tao 1| Logout 1| Profile | Help
WO rk-ﬂ OWS & Libraries [@ Modules [F) Communication [E]Tasks [[JReports [(JTools FYManager

Current Site: ioMosaic » Welcome to ioXpress O ——— p————
’;)!;, A for
i Action Items
> Manage & Sew e |
g l}er-m‘- d d Search >> 12/27/11 |icXpress new features include updated document contrel module and dynamic form c.. = Overdue Action tems 2

12/27/11 | ioXpress Version 7 will be released in Jan 2012 G Do Today: 2

data and ey
d O C u m e n tS V: wa Docum‘e-ms

(] oM121120080TH.ioMosaic Parformance Review Form - Partner = 12/23/2011

) E n ab I e Q9 105 12/23/2011

Q EI summary 12/23/2011

k I d Q S - 12/23/2011

n OW e g e Q ] dan 12/22/2011

. Q = ioAuditor test import 12/20/2011

S h arl n g 9 ioAuditorl 12/20/2011

9 s ioAuditory 12/20/2011

9 = HAZOP test import Worksheet 12/20/2011

) E n h an Ce 9 .l Audit Management Solution 12/16/2011
Records per page: | 10 !§¢Show Filter-Records: 1 - 10 of 40 - Pages: << 2 1121314

communicatio

Contact | Legal | About i0iQ, LLC 2011 i0iQ, LLC.. All rights reserved.
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Process safety information (PSI) — chemical hazards

Inadvertent
Mixing

Toxicity Thermal
Exposure and
Limits Chemical

Stability

Chemical
Hazards

Physical

Corrosivity
Data

Data

Reactivity
Data
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Process safety information — process technology

Process Flow
Diagram

PSI
: Consequences
Chemical of Deviation

Hazards
PSI

Process
Technology

Safe
Upper/Lower
Limits

Process
Chemistry

© 2014 ioMosaic Corporation. All Rights Reserved.
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Process safety information — equipment

Design Codes
and
Standards

Piping and
Instrumentation
Diagrams

PSI

PSI Process ' il
Energy

Chemica| TeChnOIOgy Balance

Hazards PSI
Equipment

Safety
Systems

Materials of
Construction

Relief Design
and Basis

Electrical
Classification

Ventilation
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loXpress™ Features

> Manage information by PSM element
> Centralized PSI linked to PHAs, MOCs, lIs, Relief Systems,

> Manage documents and data

> AutoCAD, databases, email, HTML, PDF, Microsoft Office
products, etc.

> Action item tracking
> Enable knowledge sharing

> Fully integrated with full suite of ioMosaic software solutions

© 2014 ioMosaic Corporation. All Rights Reserved. 19
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> Action item tracking

Current Site: ioMosaic

2 search for

. Action Items Assigned to
= Yo

. Action Items Assigned by
i

» Add a project action itemn

- Add a module action item

., Action Ttem in Calendar
B view

About i0iQ,

| Contact | Lega

© 2014 ioMosaic Corporation. All Rights Reserved.
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ACTION ITEM
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Hello, Jaime 1| Logout | Profile | Help

Manager

™ cat o] | @ Hep

Favorite |

New General Action Item | | New Module Action Ttem

Advanced Search (Select Action Item Type)

("] Project ) Madule () Warkflow

[Edit Action Item]

Action Ttem ID:
Assigned By:
Last Modified By:

Description:
Assigned to:
Status:
Priority:

Due Date:
Notify List:
Rec. [Finding:

Comments:

Attachment

Goto Action Ttem

[12as

| Elapsed Time: [196 dayls) |

l._Ia[mE Romero

| Date Entered: [BJE8/201Z 11:00:17 &M ]

laime Romero

| Date Modified: [E/28/2012 11:00:17 AM ]

demao

lgaime Ramero

Module: Relisf Device: 1 544-ARV-3566 |

|Open

[a=High

2/29/2012

|
| Reference: [ |
|
|

[deme

Action Item Management

qeG

Comment

Completion Date: |

Action Tracking

Entered By: Jaime Romero

Jaime Romero --> Jaime Romero

Open  3/28/2012 11:00:17 AM (+,
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Process Safety Steps

> 1. Process Hazard Analysis (PHA)

> 2. Risk Ranking > 5. Risk Analysis
> 3. Frequency Analysis > 6. Risk Tolerability Criteria
> 4. Consequence Analysis > 7. Management of Change
Qualitative Techniques é Quantitative Techniques G
@ ®
e = . [ msceauanen |
®
Qualitative Ranking of : Profits i ;:s:Eﬁ:?;:gt:tion for
@

[N

© 2014 ioMosaic Corporation. All Rights Reserved. 21
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. Process Hazard Analysis

> HAZard & OPerability study (HAZOP)
> Checklist

> What-if

> Checklist-What-if

> Event Tree Analysis (ETA)

> Fault Tree Analysis (FTA)

© 2014 ioMosaic Corporation. All Rights Reserved. 22
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Preparing for the PHA — Team Members

Expertise or Knowledge about

Specific PHA Methodology  RUdzLYTELES

Engineering and Process * Process Engineer
Operations * Supervisor

Process Day-to-Day * Process Operators
Operations * Contractor Operators

(Y X EN T M LT { IR (o =114 Bl * Mechanical Maintenance (typically)
Instrumentation and Control ERXARVETNEEIIN{aYolec][%]

R&D Chemistry * Process Engineer

© 2014 ioMosaic Corporation. All Rights Reserved.
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> Avrisk matrix contains frequency and consequence ranges
the combination of which provides a relative measure of risk

i i 1 o Team Action
Risk-ranking Matrix Level :
O Operabiliy  |Cperability tssua
High Priority |Fisk mifization required to nsk level "I

Medinm Priority

Fizk minzzdon required to nzk lavel "IF

Likelihood

Consequence

Levals of likelibood =
Levels of copsagquence = 4

[

© 2014 ioMosaic Corporation. All Rights Reserved.

Low Prierity

Fizk minzzdon required to nzk lavel "IF

“ery Low
FPriority

[“Jo furtber risk mitigation required

*7. HAZOPtimizer




high <-- low

Risk Matrix

Risk Rnllkiﬂ Consequence Ranﬁes

Safety Conzequence
Criteria

Environmental
Consequence

I
Froperty Damage/

Busines:
Interruption

First aid innay

Iinor Emvironrmental
Faleaza

PD & BI = 550.0

Fecordable Injury,
minor fire

Feportzble Cherdcal
Feleasze

BD & BI = 8250000,

LTL wmajor fire

off-zite relanse with
|F"1b]j": COLESIRNCas

BD & BI<

£1.000.0

Croa or miore gnsite or
offsire fatalidas

off-site relaase with
I1:!'.11:1i.: COLSRgUenCas

BI& D=
£1.000.000

Crptional

© 2014 ioMosaic Corporation. All Rights Reserved.
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Rizk Rnukqu Freguency Ranﬁes
Lilcelibood Event Impact
. Fange Frequency Frequency
-
- 1 =10 (Dunce per 10000 vears) =17"
Rt
2 107 to 107 % (Omce per 1000 years) 107" to 107
3 107 to 107 Ayr {Once per 100 vears) 107 to 107
4 107" to 107 (Once per 10 vears) 107 1o 1070t

=107 AT (Onece per vear)

=10 AT

7 HAZOPtimizer

25
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HAZOPtimizer™

> HAZOPtimizer™ is a process hazard analysis (PHA)
documentation software that simplifies recording of findings
and tracking of action item follow-up from PHAs.

> User-friendly Excel-based application, no special software
needed

» Assists in complying with codes and standards such as:
> OSHA PSM
> EPA RMP
> NFPA 654 (Combustible Dust)

© 2014 ioMosaic Corporation. All Rights Reserved. 26



HAZOPtimizer™ HAZOP Worksheet ioMosaic

Ed9-¢-@m@m|s HAZOPtimizerl [Compatibility Mode] - Microsoft Excel o @ R

“Jiome Insert Page Layout Formulas Data Review View Add-Ins Load Test Team (A 6 o @p &R
HAZOPtimizer +  |New Section| |Copy Section| |Remove Section| |Import Section| |[Rename Section| |Lock| |unLock| |Hide Header| [Show Header| |[Summary| |Prep for Prt|
|Data Entry| |Add Line| |Remove Line(s)] |New Cause| |[New Consequence| |New Recommendation| |[RenumberItem No.| |Copy| |Paste| |Reset Attendance Sheet|
|Go To Tab| |Convert Units| |Volume Calc.| |[Comments|
Menu Commands Custom Toolbars
19 v (" 5 ‘ No recommendation
Company: |ioMosaic Corp Drawing Numbers:(PV11-PID 5 -~
Facility: |Salem NE Unit/Process: |Polymer 1122 E]
Date: |2-May-11 | Equipment and Lines:[PV11 and associated lines and receivers
Design|Section focused on PV11. Multi-purpose batch chemistry that involves EPI. DMA and EDC, as well as causetic and acides for PH
Intention: |adjustiments.
Level A:0 Level D:0
Level B:i0 Level:{0 :# Entry for Likelihood (L#) or Consequence (C#) out of range
Study: Level C:il Operating Issus: 0
I::n Deviation Cause Consequences Iy dei;:igs‘:l:::mvfg::trols E |G| R Recommendations mi
1.01  [High flow Higher flow of steam |loss of containment High flow alarm 3 |3 |C [No recommendation
than anticipated from
control valve
1.02 [No/low flow
103  [Misdirected
Flow
104 |Reverse Flow
105 |[Lossof
containment
1.06  |High pressure
107 |Low Pressure
1.08 |Vacuum
1.0 |[High
temperaturs
1.10 |Low
temperature
1.11  |Incomplete
Reaction
1.12  |No Reaction
Reactants added
in wrong order
v
CIRBNCH Attendance MG« \WBY RiskRanking  Reference < DeviationMatrix «” Comments < Options 4 ]« [u] »
Ready | | @ 100% (=) ; ®) .

© 2014 ioMosaic Corporation. All Rights Reserved.
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HAZOPtimizer™ Features

> PHA methodologies include:
> HAZOPs
> LOPAs
> What-if and Checklist

> Multiple pre-populated checklists for dust hazard PHASs, in
accordance with NFPA 654

> Pre-start up safety review included as checklist option
> Fully adaptable for up to a 6x6 risk-ranking matrix
> Categorizes action items as pre-start up, or post start-up

> Easily import action items to ioXpress™

© 2014 ioMosaic Corporation. All Rights Reserved. 28
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3. Frequency Analysis ¢ s 0GIC

> Deductive methodology

> Experience required ?
i

€,
o] i E

Intermediate event

-
O Basic event
a
|

AND Gate: output fault occurs if all of the input faults occur O O

OR GATE: output fault occurs if at least one of the input faults occur

© 2014 ioMosaic Corporation. All Rights Reserved.
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4. Consequence Analysis -
z“. SuperChems

> Loss of Containment
> Emergency Relief Systems (PRVs, RDs, EDPs,...)
> Flare Systems

> Failure of Mechanical Integrity

VERTICAL THERMAL RADIATION PROFILES

> Runaway Reactions 100
> Combustible dusts % B
o
ZO—E
i -50 -10 30 70 l:II.O o 15(I)

DOWNWIND DISTANCE. m

© 2014 ioMosaic Corporation. All Rights Reserved. 30
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ioMosaic

SuperChems™ Features

> Integrated and state-of-the-art dispersion models for single

and multiphase systems using true multi-components. Can

also handle mixture toxicity.

| | | | | | e
| 1 | | | 1
R R PR R PR R Fool—— NI R +--1
| | | | | _
I | R I I | -
T T T / T
| HPZhY | |
F--r--r-- r--r--|lge&r--Ttooro- To-T-- T
HEEE: EREEE
_ [ m.ﬂ _ _ [ ©
I I o 8 I I I
IR E T R I | ISUIDR I L_o_l__ L__]
| | 2] | | |
| 1 | | 1
| | | | | ok
I | I I |
- + =
! i
: + Q
_ z
2]
3D
[
<
zw
o
(|
—
<)
-
!
=

¥ 'NOILVA13
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5. Risk Analysis

z{’ SuperChems

> Quantitative Risk Analysis (QRA)

> Land-use Planning and Facility Siting

© 2014 ioMosaic Corporation. All Rights Reserved.
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SuperChems™ Features

> User-defined maps for consequence and risk analysis

Filez Edit MapView Scenaros Outcomes Population lgniion  Risk

rielal s(R) »lirlel| 7]

T

e e
s
et

+ [FPNEIC

<|idle ||| &

st

zzz
gog
B

mcfj“

100: ; Time: 20:30:05 [Main ‘wWindow
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SuperChems™ Features

> Advanced facility siting modules for overpressure, toxicity,
and thermal radiation

The Egaineering Application Language - [ Graphics |

=T

Files Edit MapWiew Scenarios Outcomes InfraStructure IgnitionSource  Risk

A E L P
50 & % T

.:_'-\_‘_"___ﬁ

1 TEAL - ThiEngineering Application Language - [ Graphics ]

RETIRED UNITS —
(BY KNFC)

R
| 2
Files Edit Mapview Scenarios Outcomes InfraStruckure  IgnitionSource  Risk i 2
e — — 0
e ORI EEEET == i b
@ | | £3 U | &@ ! Eiu-- dy | g
g Q. 5 || b I i ‘
E 2 Oum HOUSE i &@ ! t("% i — E g{_- I o] | I
]E'_%52 I @ | 1 i i 2480
aé& AP0 | " t i i £ f
! $ I If [ suB — .
o — ‘
[— =
' R

r
uNIT (12}

& "ﬁn}J

nores | Py

g

UNiT (1)

| |—=
UNIT (12} [
= |
un g
_|_ I
f

UNIT {1,

<l e X[ 1| 5

37 )
N COND. DRUM __—"

( i ralTRNTe -—f—w'
K j ~
For Help, press F1 [ora [ e s
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6. Risk Tolerability Criteria

Risk cannot be justified save in
extraordinary circumstances

> A LA R P Unacceptable Region

> “As Low As

Tolerable only if risk reduction is
R eason ab ly impracticable or if it cost is
P r aCtI C ab | e” grossly disproportionate to the

improvement gained

The ALARP or Tolerability Region
(Risk is undertaken only if a benefit is desired)

Tolerable if cost of
reduction would exceed
the improvement gained

Broadly acceptable region Necessary to maintain

assurance that risk

{No need for detailed working to remalns at this level

demonstrate ALARP)

© 2014 ioMosaic Corporation. All Rights Reserved. Negligible risk 35
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7. Management Of Change

> Implementation of prevention, control and/or mitigation
strategies for risk reduction

> A PHA will be conducted

> To ensure that hazards are reduced

> To ensure that no new hazardous scenarios are being
Introduced.

tg\l.' ioXpress

© 2014 ioMosaic Corporation. All Rights Reserved. 36
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Management of change

> System to manage changes

Process Safety

. Procedures
Information
e A e N e A
. Operating e cres
Chemicals Procedures Facility Siting
. J N\ J o 4
4 R 4 2\ 4 N
| Technolo | Safe Work o Building
gy Practices Occupancy
. J - J - J
4 N\ 4 N\
. Buildings and
—| FEauipment Trailers
& J \ J

© 2014 ioMosaic Corporation. All Rights Reserved. 37
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loXpress™ with MOC Workflow

(— DDMF.ANY Logout | Profile | Help
/{') LOGO HERE

loXpress

wledge ma

Libraries Modules Communication Tasks Reports Tools Manager

Tao Yao

M search for You are working on MOC # 1222 - Replace rail unloading arm swivel joints using boom truck ...

I
Advanced Search Management of Change Workflow
May 9, 2011

onday

View Current Workflow Action H :
Items(total:3 open:0) ¢ a

View All Linked Documents “ HSE
for Completed Tasks Approval —_—

(W] PSSR Field Review
Checklist

Pae——

No approval Required PHA

= Cmpl.
4 oalL
\ Approval

COMPLETE

Aprv.
(Cancel) CRMPLE TE
COMPLETE COMPLETE

Env.
Approval —

mmmbemmem -

v
.
;;:
H

COMPLETE

mMocC Production

Auth. to

@ Gatekeeper

Post-Startup Startup Auth. to
Action ltems (Cancel) Startup
COMPLETE COMPLETE

COMPLETE

Extend or Make Permanent for Temporary Chage:

Additional Workflow Task Details: ®©

© 2014 ioMosaic Corporation. All Rights Reserved. 38
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loXpress™ with Workflow

> MOC / Process Change Request

e | Logout | Profile 1 Help

* Modules » |- MOC

Favorite | ™ cat [0] | @ Help

EDITDATA
=

¥ Back to Workflow ﬁa

= Add 3 new| - MOC

. Show all | - MOC Workflow Note Data History
= Search fora | - MOC | =
*MOC Number 1416 * ldentifier Field
= Add a new action item *Date 2/10/2012 i)
.. Current Workflow Action h I
¥ Items || ek change a pump
*Requester Tao Yac@ ®
“*Affected Process Crude Plant ~

*Type of Change permanent -

Temporary Change
Duration (days)

*Unit/Process Status  unit off =
@ SOP, control logic, set point, operating limit, operational, unloading [Operations Manager]
st R Ry 21 equipment, maintenance, mechanical integrity program, adjacent activity [Maintenance
Manager]
*Gatekeeper Tao Yaod &
Equipment/Component =
test =
“*Description & Purpose
test =

*Technical Basis

© 2014 ioMosaic Corporation. All Rights Reserved. 39
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Understanding Hazards and Risk Identification

© 2014 ioMosaic Corporation. All Rights Reserved. 40
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The OSHA PSM Standard was promulgated in 1992

> United States Occupational Safety and Health Administration
Process Safety Management Standard 29 CFR 1910.119

> Preventing or minimizing the consequences of a catastrophic release of
toxic, reactive, flammable, or explosive chemicals

> Focused on threat to onsite employees and contractors

> Requires a PSM system with 14 elements

OSHA

© 2014 ioMosaic Corporation. All Rights Reserved. 42



ioMosaic

Minimizing risk. Maximizing potential.™

Process Safety Management Standard 29 CFR 1910.119

> Contains a list of applicable chemicals

> Threshold quantities (TQs) for inventory in a single process
> Includes general TQs of 10,000 Ibs. of flammable chemicals
> Includes specific TQs for toxic and reactive chemicals

> All explosive chemicals are covered

OSHA

© 2014 ioMosaic Corporation. All Rights Reserved. 43
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The list of Highly Hazardous Chemicals (HHC), Toxic s and
Reactives (Mandatory) is located in Appendix A

<« C  ® www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9761 |}

UNITED STATES T

DEPARTMENT OF LABOR

A to 7 Index | En Espaiiol | Contact Us | FAQs | About OSHA

OSHA OSHA QuickTakes [EREEE S S EECE=E Print This Page [ 8 Text Size
Occupational Safety & Health Administration =~ We Can Help What's New | Offices
Home Workers Requlations Enfarcement Data & Statistics Training Publications Newsroom small Business OSHA

“ Regulations (Standards - 29 CFR) - Table of Contents

® Part Number: 1910

® Part Title: Occupational Safety and Health Standards

® Subpart: H

® Subpart Title: Hazardous Materials

* Standard Number: 1910.119 App A

® Title: List of Highly Hazardous Chemicals, Toxics and Reactives (Mandatory).

This Appendix contains a listing of toxic and reactive highly hazardous chemicals which present a potential for a catastrophic event at or
above the threshold quantity.

| |
CHEMICAT, NAME | CAS* | Trkk

| |

| |
Acetaldehyde | 15-07-0 | 2500
Zecrolein (2-Popenal) | 107-02-8 | 150
Acrylyl Chlorde | 814-68-6 | 250
211yl chlorid | 107-05-1 | 1000
Allylamine | 107-11-9 | 1000
Alkylaluminum | Varies | 5000
Ammonia, Anhydrous | Te64-41-7 | 10000

Ammonia solutions (greater | |
than 44% ammonia by weight) | Tecd4-41-7 | 15000

© 2014 ioMosaic Corporation. All Rights Reserved.
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The OSHA Process Safety Management Standard has 14
elements

> PSM Elements

> Employee Participation > Pre-Start Up Safety Review

> Process Safety Information > Mechanical Integrity

> Process Hazard Analysis > Hot Work Permit

> Operating Procedures > Management of Change

> Operator Training > Incident Investigation

> Contractors > Emergency Planning and Response

v

Compliance Audits > Trade Secrets

© 2014 ioMosaic Corporation. All Rights Reserved. 45
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All PSM elements work together

v

Process Safety Information

Y

Process Hazard Analysis

Mechanical Integrity L
Equipment Quality Control r

v
Safe Work Practices I Operating Procedures I Emergency Response Contractors
l l l J
v
| Training

A

I Pre-Startup Safety Review I

v
Accident/Incident
Investigation

!

Replacement in kind

Auditing I Mechanical Integrity

Testing and Inspection

P
<

v

© 2014 ioMosaic Corporation. All Rights Reserved.
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Center for Chemical Process Safety - Risk Based Proc  ess Safety
has 22 Elements

> Commit to Process Safety
> Process Safety Culture
> Compliance with Standards
> Process Safety Competency
> Workforce Involvement (Employee Participation)

> Stakeholder Outreach

> Understand Hazards and Risks
> Process Knowledge Management (Process Safety Information)

> Hazard ldentification and Risk Analysis (Process Hazard
Analysis)

© 2014 ioMosaic Corporation. All Rights Reserved. 47
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Center for Chemical Process Safety - Risk Based Proc  ess Safety

> Manage Risk
> Operating Procedures
> Safe Work Practices (incld. Hot Work Permit)
> Asset Integrity and Reliability (Mechanical Integrity)
> Contractor Management
> Training and Performance Assurance

Management of Change

v

v

Operational Readiness (Pre-Startup Safety Review)

> Conduct of Operations

v

Emergency Management

© 2014 ioMosaic Corporation. All Rights Reserved. 48
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Center for Chemical Process Safety - Risk Based Proc  ess Safety

> Learn from Experience
> Incident Investigation
> Measurement and Metrics
> Auditing

> Management Review and Continuous Improvement

© 2014 ioMosaic Corporation. All Rights Reserved. 49
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After promulgation, PSM established NEPs

> National Emphasis Programs (NEPS)

> 2007 — Petroleum Refinery PSM NEP
Directive CPL 03-00-004
> In depth audit with static question list

» Covered all refineries
> Superseded in 2009 by CPL 03-00-010

> 2009 — PSM-Covered Chemical Facilities NEP

Directive CPL 03-00-010
> Pilot program focused on ammonia and chlorine processes

> Regions I, VII, and X

> 2011 — PSM-Covered Chemical Facilities NEP

Directive CPL 03-00-014
> Expanded to all OSHA Regions
» Focused on ammonia refrigeration and all other HHC facilities
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Minimizing risk. Maximizing potential.™

OSHA has proposed changes to the PSM Regulation

> OnAugust 1, 2013 President Obama signed Executive Order
13650 which requires OSHA to publish within 90 days a
Request for Information regarding changes to the PSM and
related regulations:

> Explosives and Blasting Agents
> Flammable Liquids
> Spray Finishing.

> On December 3, 2013 OSHA published a RFI on 17 specific
areas they are proposing to change

> Comments must be submitted to OSHA by March 10, 2014

> Based on these comments OSHA expects to publish a Notice
of Proposed Rulemaking
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OSHA has listed 17 topics for proposed changes/addi  tions

1. Clarifying the exemption for atmospheric storage tanks
2. Oil and gas well drilling and servicing
3. Oil and gas production facilities

4. Expanding PSM coverage and requirements for reactivity
hazards

5. Updating the list of highly hazardous chemicals in Appendix
A

6. Revising the PSM standard to require additional
management system elements
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OSHA has listed 17 topics for proposed changes/addi  tions

7. Amending paragraph (d) to require evaluation of updates to
applicable recognized and generally accepted good
engineering practices (RAGAGEP)

8. Adding a definition of RAGAGEP

9. Require mechanical integrity for any safety-critical
equipment

10. Require management of organizational changes

11. Require coordination of emergency planning with local
emergency response authorities

12. Require third-party audits
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Recognized and generally accepted good engineering
(RAGAGEP)

Topic RAGAGEP

practices

Unfired Pressure Vessels

ASME VIII

Fired Vessel

ASME |

Pressure Relief

ASME VIII, AP1 520, AP1 521,
API 2000, NFPA 30

Tanks

API 650, API 12

Piping

B31.3

Burner Management Systems

NFPA 85/86, APl 556

Electrical Classification

API 500, NFPA 70, NEMA

Ventilation

NFPA 496, APl 500

P&IDs

Process Industry Practices PIC001

Safety Instrumented Systems

ISA S84.01

© 2014 ioMosaic Corporation. All Rights Reserved.
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Benefits of using PSM Consultant Auditing Services

We bring fresh eyes

We have seen PSM at other companies
> What works well

> What doesn’t work

We aren’t full-time auditors

We work with PSM on many levels

We will always find an opportunity for improvement
We will let you know what you are doing right

We are the nice guys

© 2014 ioMosaic Corporation. All Rights Reserved.
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IoMosaic offers Auditing services

> PSM, RMP, NEP/RAGAGEP, CCPS RBPS, API 751 (HF)

> i0Auditor™ Software with our own protocols and audit
guidance

> Protocols for each Process Safety Element

> Categorized and sorts findings by regulatory, local emphasis,
RAGAGEPs or fully compliant

> Compliance Audits

> Gap Analyses and Management System Assessments
> Findings can be readily imported and tracked in ioXpress™

> AWindows® Excel application
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Home Insert Page Layout Formulas Data Review View Add-Ins

ioAuditor =  |Add Element| |Copy Element| |Remove Element| [Import Element(s}] |[RenumberElement| |Lock| |unLock| |Sort by Element| |[Summary| |Delete Reparts| |Prep for Prif
|Data Entry| |Renumber| |&dd Line| |Additional Finding| |Remove Line(s)| [Insert Comment| |Hide Comments| |[Show Comments| |Hide Header| |Show Header| |Copy| |Paste|

|Go Ta Tab| [Common Phrases|

Menu Commands Custom Toalbars
P T L] L]
Bl - & inAichibtarTM

o & T 5 | ¢ > - ; c IOAOUItO5 K
L| Company: | XYC Company Audit Start Date:|1-Jan-14

2 | Facility:| ABC Facility Audit End Date:|5-Jan-14 -

Unit/Name |DEF Unit Name and Company of Auditors: |LMNOP Corporation: John Smith and Jane

| oo Worksheet View

4 | Period under Review: | 1/12011 - 1/1/2014

5 | Begulatory: Local Attention:i0

6 GMP:0 Compliant:i

OSHA 1910119 Requirements (RMP
requirements same except as noted in
7 | Ttem No. Ref Element BMP (ref) below. Auditor guidance Emphasi Findings Category Action Responsible | Due Date
OSHA “Off Script” items from
Refinery NEP violations (OPTIONAL
SUPPLEMENT TO PSM?RMP
8 AUDIT)
1.001 1910120 — |HAZWOPE |Elements of an emergency response |Validate the written emergency response plan  (NEP
D2&(q2 R |plan. The emplover shall develop an |has each item required by HAZWOPER

emergency response plan for
emergencies which shall address. asa
minimum, the following: Pre-
emergency planning, Personnel roles,
lines of authority, traininz, and
communication, Emerzency
recognition and prevention, Safe
distances and places of refuge, Site
security and control, evacuation
routes and procedures,
Decontamination procedures which
are not covered by the site safety and
health plan, emergency medical
treatment and first aid, emerzency
alerting and response procedures,
Critique of response and follow-up,
and PPE and emergency equipment.

5
1.002 1910.120— |HAZWOPE |Those employees who are trainedin | Validate emergency response training for NEP
(q)8 R accordance with p ph (q)(6) of |chemical respon ies has occurred in
this section shall receive annual last year for all responders and employees that
refresher training of sufficient content |may activate a response. Competency of
and duration to maintain their training must be demonstrated.
competencies, or shall demonstrate
competency in those areas at least
10 yeatly.
1.003 1910.132 (d) |FPE The employer shall assess the Ensure a document PPE assessment exists. NEP
1 workplace to determine if hazards are
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OSHA has listed 17 topics for proposed changes/addi  tions

13. Revise 1910.109 to cover dismantling and disposal of
explosives, blasting agents and pyrotechnics

14. Updating 1910.106/107 based on the latest applicable
consensus standards

15. Include storage, handling and management of ammonium
nitrate

16. Change enforcement policy of the PSM exemption for retall
facilities

17. Change enforcement policy for highly hazardous chemicals
listed in Appendix A without specific concentrations
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Corrosion inhibitor tank overflow and fire

> Tank overfill and overflow
> 1,500 gal delivered from tanker truck

> 1,000 gal tank overfilled

> Corrosion inhibitor overflowed and
contacted three heat exchangers

o > Liquid ignited and fire resulted

Approx 20 feet up ] . . )
> Fire was extinguished 17 minutes after

— - — = 2" | pvel Deck (Grating)— - |— . — .

. igniting
@ @ > Contract worker received first and second
f 2 degree burns from fire

> Worker was monitoring tank level during
Slurry / Raw Feed .
Exchangers (3 in series) ding process
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Corrosion inhibitor tank overflow and fire

> The isolated process is not covered under PSM or RMP

> Corrosion inhibitor flash point: 120F

> Likely connected to a PSM-covered Process

> The process safety elements would help to prevent this
Incident

> Contractors
> Process Safety Information

> Process Hazard Analysis

v

Operating Procedures and Safe Work Practices
> Management of Change

> Mechanical Integrity
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DuPont, Belle, WV — September 23, 2010

> Incident : Phosgene Release

> Conseqguence
> 1 Fatality
> 1 Confirmed Exposure

> 1 Possible Exposure

> Key Issues

> Mechanical Integrity

> Alarm Management
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DuPont, Belle, WV — September 23, 2010

> Hose Failure
> Permeable PFTE Membrane
> Change frequency not followed — SAP was manually altered
> Recommendation to switch to Monel

> Near miss not investigated

. SAFEAIR

> Alarm Ignored: Nuisance Alarm e

+1-767-431-2960
> PPE: Phosgene Indicator Badge ML
D g
> Control of Entrance g “’"W"“E
> Recommendations for enclosure {. j
| 1

Figure 12. Safedir Phosgens Dosimeter Badge™
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Discussion Topics

> What is our incident experience over the past five
years?

>» How do we know that incidents and near misses
are being reported?

> Are incidents and near misses being promptly
Investigated and mitigated?
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About ioMosaic Corporation

Through innovation and dedication to continual improvement, ioMosaic has become a
leading provider of integrated process safety and risk management solutions. ioMosaic
has expertise in a wide variety of areas, including pressure relief systems design,
process safety management, expert litigation support, laboratory services, training,
and software development.

ioMosaic is an integrated process safety and risk management consulting firm focused
on helping you manage and reduce episodic risk. Because when safety, efficiency, and
compliance are improved, you can sleep better at night. Our over 40 years of industry
expertise allow us the flexibility, resources and capabilities to determine what you
need to reduce and manage episodic risk, maintain compliance and prevent injuries
and catastrophic incidents.

Our mission is to help you protect your people, your plant, your profits, and our
planet.

For more information on ioMosaic, please visit: www.ioMosaic.com

© 2014 ioMosaic Corporation. All Rights Reserved. 67



