
Overview 
As we start a new year, we can take pride in our accomplishments for 2002. 
Unfortunately, we cannot linger too long because there are new challenges 
awaiting us in 2003. We have tried to put ourselves in your shoes and look 
ahead to what will occupy most of your time going forward. These new chal-
lenges are driven by new regulations and industry standards as well as a de-
sire to prevent accidents. We expect that some or all of the five biggest chal-
lenges we have listed will be important to you in 2003 and we would like to 
help you tackle them. We would also appreciate your comments on our list and 
any others you may have. Give us a call so we can work with you in meeting 
these challenges. 
 
 
 
 
 

 

Safety And Vulnerability Analysis 
Since 9/11/01, there have been many governmental organizations and indus-
try associations involved in determining what security measures should be 
implemented by companies that handle hazardous chemicals. Some compa-
nies have conducted security and vulnerability analyses and started imple-
menting recommendations. However, we need to slow down, take a deep 
breath and think about what is practical and cost-effective to prevent sabo-
tage. Of course we need to make hazardous process less attractive targets 
and we need to control access to hazardous processes by contactors and visi-
tors, but there is a limit to what we can do to prevent a terrorist. 
 

Reactive Chemical Testing 
OSHA has been trying for years to promulgate a revision to the PSM regulation 
to cover reactive chemicals. The real issue is how to define a reactive chemi-
cal. Both OSHA and the Chemical Safety Board, we believe, will agree on the 
definition for what is a reactive chemical and require that each reactive chemi-
cal undergo testing to determine the extent of the potential hazard.  
 

Process Safety Management (PSM) Quality 
Companies that have processes covered by the OSHA PSM regulation or the 
EPA RMP rule have implemented their PSM programs. Some have expanded 
the coverage of PSM to all of their US and international locations. However, 
these companies continue to have accidents. We believe that PSM programs 
can be implemented that meet regulatory requirements, but are not effective. 
These programs are not effective because they lack a high level of quality. In 
addition, there are new requirements and tools that should be incorporated 
into PSM programs, including Safety Instrumented Systems (ISA 84), thermal 
hazard screening, chemical interaction, improved frequency analysis (using 
LOPA techniques) and security. 

T h e  F i v e  B i g g e s t  P r o c e s s  

S a f e t y  C h a l l e n g e s  F o r  2 0 0 3  
An ioMosaic Corporation Whitepaper   

Henry Ozog 

“Since 9/11/01, there 

have been many 

governmental 

organizations and 

industry associations 

involved in determining 

what security measures 

should be implemented 

by companies that 

handle hazardous 

chemicals.” 

© Copyright 2003, ioMosaic Corporation. All rights reserved. 

1. Safety And Vulnerability Analysis 
2. Reactive Chemical Testing 
3. Process Safety Management (PSM) Quality 
4. Emergency Relief System Design And Documentation 
5. Independent Auditing 

West Pharmaceuticals 

January 2003 



Emergency Relief System Design and Documentation 
The quality of emergency relief system (ERS) design is a major problem as a recent 
industry survey has shown that 30-40% of ERSs are not designed according to current 
industry standards. New software to allow more accurate design of systems with two-
phase flow or reactive chemicals has been approved by DIERS. However, the shear 
volume of data that must be developed and maintained is a major reason why relief 
systems have not been designed properly initially or have not been updated to reflect 
changes in the processes they are supposed to protect. An ERS document manage-
ment system is needed to maintain this data. 
 

Independent Auditing 
Many companies sought outside expertise in order to conduct their first regulatory 
PSM audits. Since then, most have decided to conduct their audits internally. Re-
cently, these same companies have found that their PSM programs have deteriorated. 
Our experience is that the quality of their PSM audits has not identified weaknesses in 
the original programs and failed to identify the need for PSM program improvements 
based on development of new good industry practices. We believe this is the reason 
why after many years of allowing self-audits, the American Chemistry Council will re-
quire independent audits of Responsible Care elements starting in 2004. 
 
If any of these challenges are important to you in 2003, contact us to see how we can 
help. 
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About the Author 
 

Mr. Ozog is a General Partner at ioMosaic Corporation. Prior to joining ioMosaic, Mr. Ozog was a 
consultant with Arthur D. Little, Inc. for twenty one years, where he managed the process safety 
consulting business. He also worked for seven years at the DuPont Company as a process and 
startup engineer. 
 

Mr. Ozog is an expert in process safety and risk management, process hazard analysis (HAZOP, 
FMEA, FTA), and process safety auditing. He has helped numerous companies and governmen-
tal agencies identify process risks and implement cost effective mitigation measures. He 
teaches courses in each of these areas and is also an instructor for the American Institute of 
Chemical Engineers' Educational Services.  
 

Mr. Ozog has a B.S. and M.S. in Chemical Engineering from the Massachusetts Institute of Tech-
nology. He is a member of the American Institute of Chemical Engineers and serves on various 
sub-committees for them. 
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Consulting Services: 

Auditing 

Calorimetry, Reactivity, and Large-
Scale Testing 

Due Diligence Support 

Effluent Handling Design 

Facility Siting 

Fire and Explosion Dynamics 

Incident Investigation and Litiga-
tion Support 

Liquefied Natural Gas 

Pipeline Safety 

Pressure Relief Design 

Process Engineering Design and 
Support 

Process Hazards Analysis 

Risk Management Program Devel-
opment 

Quantitative Risk Assessments 

Software 

Structural Dynamics 

Training 

Software Services: 

    Software Development: 

Outsourcing Engineering 

Customized Software  

Mobile Devices 

Process Safety Training Simula-
tion 

Software Products: 

ioXpress Knowledge Manager 

SuperChems 

ioFirst 

HAZOPtimizer 
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ioMosaic Salem 
Corporate Headquarters 
93 Stiles Road 
Salem, NH 03079 
 

Tel: 603-893-7009 
Fax: 603-251-8384 
  

ioMosaic Houston 
2401 Fountain View Drive 
Suite 850 
Houston, TX 77057 
 

Tel: 713-490-5220 
Fax: 832-533-7283 

ioMosaic Minneapolis 
401 North 3rd Street 
Suite 410 
Minneapolis, MN 55401 
 

Tel: 612-338-1669 
Fax: 832-533-7283 
  


	Overview

	Safety And Vulnerability Analysis

	Reactive Chemical Testing

	Process Safety Management (PSM) Quality

	Emergency Relief System Design and Documentation

	Independent Auditing

	About the Author



<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [576.000 792.000]

>> setpagedevice



