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INTRODUCTION

The Purpose of this pamphlet is to assist personnel charged with the responsibility of Process
Safety Management (PSM) in better understanding current PSM regulations set forth in 29 CFR
1910.119 and to describe the engineering and technical services available from TMS, Inc.

This document was taken from the original 29 CFR 1910.119(See appendix A). This Federal
Regulation has been rewritten to a format that is easier to read and reference to. The portions
of this document highlighted in red are areas in which TMS can be of service.

TMS, Inc.
660 Loeffler Street
P.O. Box 7452
Mobile, AL 36670
(205)478-9031
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CFR 1910.119
PROCESS SAFETY MANAGEMENT
OF
HIGHLY HAZARDOUS CHEMICALS

PURPOSE: This section contains requirements for preventing or minimizing the consequences
of catastrophic releases of toxic, reactive, flammable, or explosive chemicals.
These releases may result in toxic, fire, or explosion hazards.

(a) APPLICATION

(1)  This section applies to the following:

(1) A process which involves a chemical at or above the specified threshold
quantities listed in Appendix A of 29 CFR 910.119.

(i) A process which involves a flammable liquid or gas on site in one location
in a quantity of 10,000 pounds or more. Excluding the following:

(A)  Hydrocarbon fuels used solely for work place consumption as a
fuel.(e.g., propane and gasoline)

(B)  Flammable liquids stored in atmospheric tanks or transferred which
are kept below their normal boiling point without benefit of
chilling or refrigeration.

(2)  This section does not apply to:
(i) Retail facilities

(i1) Oil or gas well drilling or servicing operations

(i)  Normally unoccupied remote facilities.

\TMS.PSM rov. 377994 I
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DEFINITIONS

Atmospheric Tank - means a storage tank which has been designed to operate at pressures
from atmospheric through 0.5 p.s.i.g.(pounds per square inch gauge, 3.45 Kpa).

Boiling Point - means the boiling point of a liquid at a Pressure of 14.7 pounds per
square inch absolute (p.s.i.a.) (760mm.). For the purpose of this section, where an
accurate boiling point is unavailable for the material in question, or for mixtures
which do not have a constant boiling point, the 10 percent point of distillation performed
in accordance with the Standard Method of Test for Distillation of Petroleum Products,
ASTM D-86-62, may be used as the boiling point of the liquid.

Catastrophic Release - means a major uncontrolled emission, fire, or explosion,
involving one or more highly bazardous chemicals, that presents serious danger to
employees in the workplace.

Facility - means the buildings, containers or equipment which contain a process.

Highly Hazardous Chemical - means a substance possessing toxic reactive, flammable,
or explosive properties and specified by paragraph (a)(1) of this section.

Hot Work - means work involving electric or gas welding, cutting, brazing, or similar
flame or spark-producing operations.

Normally Unoccupied Remote Facility - means a facility which is operated, maintained,
or serviced by employees who visit the facility only periodically to check its operation
and to perform necessary operating or maintenance tasks. No employees are permanently
stationed at the facility. Facilities meeting this definition are not contiguous with, and
must be geographically remote from all other buildings, processes or persons.

Process - means any activity involving a highly hazardous chemical including any use,
storage, manufacturing, handling or the on-site movement of such chemicals, or
combination of these activities . For purposes of this definition, any group of vessels
which are located such that a highly hazardous chemical could be involved in a
potential release shall be considered a single process.

Replacement in Kind - means a replacement which satisfies the design specification.

Trade Secret - means any confidential formula, pattern, process, device, information or
compilation of information that is used in an employer’s business, and that gives the
employer an opportunity to obtain an advantage over competitors who do not know or
use it. Appendix D contained in 1910.1200 sets out the criteria to be used in evaluating
trade secrets.
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(c) EMPLOYEE PARTICIPATION

(1)  Employers shall develop a written plan of action regarding the implementation of
the employees participation required by this paragraph.

(2)  Employers shall consult with employees and their representatives on the conduct
and the development of the other elements of process safety management in this
standard.

(3)  Employers shall provide to employees and their representatives access to process
hazard analyses and to all other information required to be developed under this
standard.

(d) PROCESS SAFETY INFORMATION

Employer shall complete a compilation of written process safety information before
conducting any process hazard analysis required by the standard. The compilation of
written process safety information is to enable the employer and the employees involved
in operating the process to identify and understand the hazards posed by those processes
involving highly hazardous chemicals. This process safety information shall include
information pertaining to the hazards of the highly hazardous chemicals used or produced
by the process, information pertaining to the technology of the process, and information
pertaining to the equipment in the process.

(1)  Information pertaining to the hazards of the highly hazardous chemicals in the
process.

This information shall consist of at least the following:
(i) Toxicity information;

(ii)  Permissible exposure limits;

(iii)  Physical data;

(iv)  Reactivity data;

(v)  Corrosivity data;

(vi)  Thermal and chemical stability data;

(vii) Hazardous effects of the inadvertent mixing of different materials that
could foreseeably occur.

\TMS.PSM rev. 3/7/84 3
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Note: Material Safety Data Sheets meeting the requirements of 29 CFR
1910.1200(g) may be used to comply with this requirement to the extent they
contain the information required by this subparagraph.

Information pertaining to the technology of the process.

Information concerning the technology of the process shall include at least the
following:

(A) A block flow diagram or simplified process flow diagram.
(B)  Process chemistry;
(C) Maximum intended inventory;

(D) Safe upper and lower limits for such items as temperatures,
pressures, flows, or compositions;

(E)  An evaluation of the consequences of deviations, including those
effecting the safety and health of employees.

Where the original technical information no longer exists, such information may
be developed in conjunction with the process hazard analysis in sufficient detail
to support the analysis.
Information pertaining to the equipment in the process.
i) Information pertaining to the equipment in the process shall include:

(A) Materials of construction;

(B)  Piping and instrument diagrams (P&ID’S)

(C)  Electrical classification;

(D) Relief system design and design basis;

(E)  Ventilation system design;

(F)  Design codes and standards employed;

(G) Material and energy balances for processes built after May 26,
1992.

(H)  Safety systems (e.g. interlocks, detection or suppression systems).
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(i)  The employer shall document that equipment complies with recognized and
generally accepted good engineering practices.

(iii)  For existing equipment designed and constructed in accordance with codes,
standards, or practices that are no longer in general use, the employer
shall determine and document that the equipment is designed, maintained,
inspected, tested and operating in a safe manner.

(¢) PROCESS HAZARD ANALYSIS

(1)  The employer shall perform an initial process hazard analysis (hazard evaluation)
on processes covered by this standard. The process hazard analysis shall be
appropriate to the complexity of the process and shall identify, evaluate, and
control the hazards involved in the process. Employers shall determine and
document the priority order for conducting process hazard analyses based
on rationale which includes such considerations as extent of the process hazards,
number of potentially affected employees, age of the process, and operating
history of the process. The process hazard analysis shall be conducted as
soon as possible, but not later than the following schedule:

(i) No less than 25 percent of the initial process hazards analyses shall be
completed by May 26,1994;

(ii)  No less than 50 percent of the initial process hazards analyses shall be
completed by May 26, 1995;

(iti) No less than 75 percent of the initial process hazards analyses shall be
completed by May 26, 1996;

(iv)  All initial process hazards analyses shall be completed by May 26,1997;

(v)  Process hazard analyses completed after May 26, 1997 which meet the
requirements of this paragraph are acceptable as initial process hazard
analyses. These analyses shall be updated and revalidated, based on their
completion date.

(2)  The employer shall use one or more of the following methodologies that are
appropriate to determine and evaluate the hazards of the process being analyzed.

(i) What-If;
(i)  Checklist;

(iii)  What-If/Checklist;
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(iv)  Hazard and Operability Study (HAZOP);
(v)  Failure Mode and Effects Analysis (FMEA);
(vi)  Fault Tree Analysis; or

(vii) An appropriate equivalent methodology.
The process hazard analysis shall address:

@) The hazards of the process;

(ii)  The identification of any previous incident which had a likely potential for
catastrophic consequences in the workplace;

(iii)  Engineering and administrative controls applicable to the hazards and their
interrelationships such as appropriate application of the detection
methodologies to provide early warning of releases. (Acceptable detection
methods might include process monitoring and control instrumentation
with alarms, and detection hardware such as hydrocarbon sensors):

(iv)  Consequences of failure of engineering and administrative controls;
(v)  Facility siting;
(vi) Human factors; and

(vii) A qualitative evaluation of a range of the possible safety and health effects
of failure of controls on employees in the workplace.

The process hazard analysis shall be performed by a team with expertise in
engineering and process operations, and the team shall include at least one
employee who has experience and knowledge specific to the process being
evaluated. Also, one member of the team must be knowledgeable in the specific
process hazard analysis methodology being used.

The employer shall establish a system to promptly address the team’s findings and
recommendations; assure that the recommendations are resolved in a timely
manner and that the resolution is documented; document what actions are to be
taken; complete actions as soon as possible; develop a written schedule of when
these actions are to be completed; communicate the actions to operating,
maintenance and other employees whose work assignments are in the process and
who may be affected by the recommendations or actions.
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At least every five (5) years after the completion of the initial process hazard
analysis shall be updated and revalidated by a team meeting the requirements in
the paragraph (€)(4) of this section to assure that the process hazard analysis is
consistent with the current process.

Employers shall retain process hazards analyses and updates or revalidation for
each process covered by this section, as well as the documented resolution of the
recommendations described in paragraph (e)(5) of this section for the life of the
process.

() OPERATING PROCEDURES

M
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The employer shall develop and implement written operating procedures that
provide clear instructions for safely conducting activities involved in each covered
process consistent with the process safety information and shall address at least the
following elements.

)] Steps for each operating phase:

(A) Initial startup;

(B) Normal operations;

(C) Temporary operations;

(D) Emergency shutdown including the conditions under which
emergency shutdown is required, and the assignment of shutdown
responsibility to qualified operators to ensure that emergency
shutdown is executed in a safe and timely manner.

(E) Emergency Operations;

(F)  Normal Shutdown; and

(G)  Startup following a turnaround, or after an emergency shutdown.

(i)  Operating Limits
(A) Consequences of deviation; and

(B)  Steps required to correct or avoid deviation.
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(iii)  Safety and Health Considerations

(A)  Properties of, and hazards presented by, the chemicals used in the
Pprocess;

(B)  Precautions necessary to prevent exposure, including engineering
controls, administrative controls, and personal protective
equipment;

(C) Controls measures to be taken if physical contact or airborne
€XpOosure occurs;

(D)  Quality control for raw materials and control hazardous chemical
inventory levels; and

(E)  Any special or unique hazards.
(iv)  Safety systems and their functions.

Operating procedures shall be readily accessible to employees who work in or
maintain a process.

The operating procedures shall be reviewed as often as necessary to assure that
they reflect current operating practice, including changes that result from changes
in process chemicals, technology, and equipment, and changes to facilities. The
employer shall certify annually that these operating procedures are current and
accurate.

The employer shall develop and implement safe work practices to provide for the
control of hazards during operations such as lockout/tagout; confined space entry;
opening process equipment or piping; and control over entrance into  facility
by maintenance, contractor, laboratory, or other support personnel. These safe
work practices shall apply to employees and contractor employees.

(g) TRAINING.

)
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Initial training.

@) Each employee presently involved in operating a process, and each
employee before being involved in operating a newly assigned process,
shall be trained in an overview of the process and in the operating
procedures as specified in paragraph (f) of this section. The training shall
include emphasis on the specific safety and health hazards, emergency
operations including shutdown, and safe work practices applicable to the
employee’s job tasks.
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(ii)  In lieu of initial training for those employees already involved in operating
a process on May 26, 1992, an employer may certify in writing that the
employee has the required knowledge, skills and abilities to safely carry
out the duties and responsibilities as specified in the operating procedures.

Refresher training. Refresher training shall be provided at least every three years,
and more often if necessary, to each employee involved in operating a process to
assure that the employee understands and adheres to the current operating
procedures of the process. The employees involved in operating the process, shall
determine the appropriate frequency of refresher training.

Training documentation. The employer shall ascertain that each employee
involved in operating a process has received and understood the training required
by this paragraph. The employer shall prepare a record which contains the
identity of the employee, the date of training, and the means used to verify that
the employee understood the training.

(h) CONTRACTORS.

(H

2
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Application. This paragraph applies to contractors performing maintenance or
repair, turnaround, major renovation, or specialty work on or adjacent to a
covered process. It does not apply to contractors providing incidental services
which do not influence process safety, such as janitorial work, food and drink
services, laundry, delivery or other supply services.

Employer responsibilities.

(i) The employer, when selecting a contractor, shall obtain and evaluate
information regarding the contract employer’s safety performance and

programs.

(ii)  The employer shall inform contract employers of the known potential fire,
explosion, or toxic release hazard related to the contractor’s work.

(iii)  The employer shall explain to contract employers the applicable provisions
of the emergency action plan required by paragraph (n) of this section.

(iv)  The employer shall develop and implement safe work practices consistent
with paragraph (f)(4) of this section, to control the entrance, presence and
exit of contract employers and contract employees in covered process
areas.
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The employer shall periodically evaluate the performance of contract
employers in fulfilling their obligations as specified in paragraph(h)(3) of
this section.

The employer shall maintain a contract employee injury and illness log
related to the contractor’s work in process areas.

Contract employer responsibilities.

)

(i)

(iii)

(iv)

\2

The contract employer shall assure that each contract employee is trained
in the work practices necessary to safely perform his/her job.

The contract employer shall assure that each contract employee is
instructed in the known potential fire, explosion, or toxic release hazards
related to his/her job and the process, and the applicable provisions of the
emergency action plan.

The contract employer shall document that each contract employee has
received and understood the training required by this paragraph. The
contract employer shall prepare a record which contains the identity of the
contract employee, the date of training, and the means used to verify that
the employee understood the training.

The contract employer shall assure that each contract employee follows the
safety rules of the facility including the safe work practices required by
paragraph (f)(4) of this section.

The contract employer shall advise the employer of any unique hazards
presented by the contract employer’s work, or of any hazards found by the
contract employer’s work.

(i) PRE-STARTUP SAFETY REVIEW

)

@
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The employer shall perform a pre-startup safety review for new facilities and for
modified facilities when the modification is significant enough to require a change
in the process safety information.

The pre-startup safety review shall confirm that prior to the introduction of highly
hazardous chemicals to a process:

()
(i)

Construction and equipment is in accordance with design specifications.

Safety, operating, maintenance and emergency procedures are in place and
are adequate.

10
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(iii)  For new facilities, a process hazard analysis has been performed and
recommendations have been resolved or implemented before startup; and
modified facilities meet the requirements contained in management of
change, paragraph (1).

(iv)  Training of each employee involved in operating a process has been
completed.
(i) MECHANICAL INTEGRITY

(1)  Application. Paragraph (j)(2) through (j)(6) of this section apply to the following
process equipment:

] Pressure vessels and storage tanks

(ii)  Piping systems (including piping components such as valves)

(iii)  Relief and vent systems and devices

(iv) Emergency shutdown systems

(v)  Controls (including monitoring devices and sensors, alarms and interlocks)
(vi) Pumps

(2)  Written Procedures. The employer shall establish and implement written
procedures to maintain the on-going integrity of process equipment.

(3)  Training for process maintenance activities. The employer shall train each
employee involved in maintaining the on-going integrity of process equipment in
an overview of that process and its hazards and in the procedures applicable to the
employee’s job tasks to assure that the employee can performs the job tasks in a
safe manner.

(4)  Inspection and testing.
(i) Inspections and tests shall be performed on process equipment. ‘

(i)  Inspection and testing procedures shall follow recognized and generally ‘
accepted good engineering practices.

(iii) The frequency of inspections and tests of process equipment shall be
consistent with applicable manufacturers’ recommendations and good
engineering practices, and more frequently if determined to be necessary
by prior operating experience.

\TMS.PSM rev. 3/7/4 1 1
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(iv) The employer shall document each inspection and test that has been
performed on process equipment. The documentation shall identify the
date of the inspection or test, the name of the person who performed the
inspection or test, the serial number or other identifier of the equipment
on which the inspection or test was performed, a description of the
inspection or test performed, and the results of the inspection or test.

Equipment deficiencies. The employer shall correct deficiencies in equipment that
are outside acceptable limits (defined by the process safety information in
paragraph (d) of this section) before further use or in a safe and timely manner
when necessary means are taken to assure safe operation.

Quality Assurance.

(i) In the construction of new plants and equipment, the employer shall assure
that equipment as it is fabricated is suitable for the process application for
which they will be used.

(i)  Appropriate checks and inspections shall be performed to assure that
equipment is installed properly and consistent with design specifications
and the manufacturer’s instructions.

(i) The employer shall assure that maintenance materials, spare parts and
equipment are suitable for the process application for which they will be
used.

(k) HOT WORK PERMIT

Q)

@
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The employer shall issue a hot work permit for hot work operations conducted on
or near a covered process.

The permit shall document that the fire prevention and protection requirements in
29 CFR 1910.252(a) have been implemented prior to beginning the hot work
operations; it shall indicate the date(s) authorized for hot work; and identify the
object on which hot work is to be performed. The permit shall be kept on file
until completion of the hot work operations.

12
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(1) MANAGEMENT OF CHANGE
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The employer shall establish and implement written procedures to manage changes
(except for "replacements in kind") to process chemicals, technology, equipment,
and procedures; and, changes to facilities that affect a covered process.

The procedures shall assure that the following considerations are addressed prior
to any changes:

@) The technical basis for the proposed change

(ii)  Impact of change on safety and health

(iii) Modifications to operating procedures

(iv)  Necessary time period for the change

(v)  Authorization requirements for the proposed change

Employees involved in operating a process and maintenance and contract
employees whose job tasks will be affected by a change in the process shall be
informed of, and trained in, the change prior to start-up of the process or affected
part of the process.

If a change covered by this paragraph results in a change in the process safety
information required by paragraph (d) of this section, such information shall be
updated accordingly.

If a change covered by this paragraph results in a change in the operating

procedures or practices required by paragraph (f) of this section, such procedures
or practices shall be updated accordingly.

(m) INCIDENT INVESTIGATION.

)
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The employer shall investigate each incident which resulted in, or could
reasonably have resulted in a catastrophic release of highly hazardous chemicals
in the workplace.

An incident investigation shall be initiated as promptly as possible, but not later
than 48 hours following the incident.

An incident investigation team shall be established and consist of at least one
person knowledgeable in the process involved, including a contract employee if
the incident involved work of the contractor, and other persons with appropriate
knowledge and experience to thoroughly investigate and analyze the incident.

13
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A report shall be prepared at the conclusion of the investigation which includes
at a minimum:

(i) Date of incident

(i)  Date investigation began

(iii) A description of the incident

(iv)  The factors that contributed to the incident

(v)  Any recommendations resulting form the investigation.

The employer shall establish a system to promptly address and resolve the incident
report findings and recommendations. Resolutions and corrective actions shall be

documented.

The report shall be reviewed with all affected personnel whose job tasks are
relevant to the incident findings including contract employees where applicable.

Incident investigation reports shall be retained for five years.

(n) EMERGENCY PLANNING AND RESPONSE.

The employer shall establish and implement an emergency action plan for the entire plant
in accordance with the provisions of 29 CFR 1910.38(a). In addition, the emergency
action plan shall include procedures for handling small releases. Employers covered
under this standard may also be subject to the hazardous waste and emergency response
provisions contained in 29 CFR 1910.120 (a), (p) and (q).

(o) COMPLIANCE AUDITS

(M
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Employers shall certify that they have evaluated compliance with the provisions
of this section at least every three years to verify that the procedures and practices
developed under the standard are adequate and are being followed.

The compliance audit shall be conducted by at least one person knowledgeable in
the process.

A report of the findings of the audit shall be developed.
The employer shall promptly determine and document an appropriate response to

each of the findings of the compliance audit, and document that deficiencies have
been corrected. A

14
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Employers shall retain two (2) most recent compliance audit reports.

(p) TRADE SECRETS

(1)

@

3
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Employers shall make all information necessary to comply with the section
available to those persons responsible for compiling the process safety information
(required by paragraph (d) of this section), those assisting in the development of
the process hazard analysis (required by paragraph (e) of this  section), those
responsible for developing the operating procedures (required by paragraph (f) of
this section), emergency planning and response (paragraph (n) of this section) and
compliance audits (paragraph (o) of this section) without regard to possible trade
secret status of such information.

Nothing in this paragraph shall preclude the employer from requiring the person
to whom the information is made available under paragraph (p)(1) of this section
to enter into confidentiality agreements not to disclose the information as set forth
in 29 CFR 1910.1200.

Subject to the rules and procedures set forth in 29 CFR 1910.1200(i)(1) through
1910.1200(i)(12), employees and their designated representatives shall have access
to trade secret information contained within the process hazard analysis and other
documents required to be developed by this standard.

15
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Following is a summary of citations to an affiliate of a client company regarding violations of
1910.119 (PSM) requirements.

1. INSPECTION AND TEST PROCEDURES:

oaooe

)

Thickness testing points were not identified on pressure vessels.

Thickness data, such as increasing wall thickness, were not resolved.

UT reports were not maintained.

No program to detect cracking in vessels.

Inspectors performing and evaluating NDT results were not certified to ANST
Level II or equivalent.

Boiler inspectors were not certified by National Board of Boiler and Pressure
Vessel Inspectors.

(1910.119()(4)(ii) - Willful - $70,000)

2. PHA did not address the following:

a.
b.
c.

o

All the hazards of the process

Past incidents

Engineering and administrative controls applicable to the hazards, i.e. automatic
shutdown controls, corrosion monitoring.

Failure of engineering and administrative controls such as level controllers, RV
seal fatlure, flange gasket failures, pump seal failures, corrosion in tubes, etc.
Facility siting.

Human factors such as board operator error, line breaking mistakes, improper
lockout and isolation of process equipment.

(1910.119(e)(1)(v) - Serious - $5000)

3. No OF’s for:

a.

b.
c.

No startup\shutdown OI and did not contain specific instructions for each step,
including procedures for safety and health.

Use and calibration of air sampling equipment.

Sampling.

(1910.119(f)(1) - Serious - $5000)

\TMS.PSM rev. 3/7/94
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4, No OI’s for all process operations, i.e. producing of waste.

(1910.119(H)(1)(iii)(E) - Serious - $5000)

5. OI’s were not current - were dated 1975 and 1981.

(1910.119(f)(3) - Serious - $5000)

6. Inadequate or no safe work practices for:
a. Line breaks
b. Confined space entry
c. Use and calibration of gas detectors

(1910.119(f)(4) - Serious - $5000)

7. Employees not trained in an overview of the process and OI’s.
(1910.119(g)(1)(7) - Serious - $2500)

8. Company certified employees as qualified operators of processes other than those to
which they were currently assigned as of 5/26/92.
(1910.119(g)(1)(ii) - Serious - $2500)

9. Employer did not periodically evaluate the performance of
contractors for:
a. Effective respiratory program
b. Effective Hazcom program
c. Contractor did not have a lockout/tagout or confined space program
(1910.119(h)(2)(v) - Serious - $5000)

10.  Pump vibration program did not include definable criteria to

remove pumps from service.

(1910.119¢)(2) - Serious - $5000)

\TMS.PSM rev, 3/7/94 .I 7
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Operators performing maintenance duties such as installing blinds, working on valve
packing, installing flanges, etc., and maintenance personnel were not trained in an
overview of the process.

(1910.119(j)(3) - Serious - $2500)

No documentation of equipment inspections and test calculations and tracking the
remaining tube life of fired heaters.

(1910.119)()(4)(iv) - Serious - $5000)

Employer did not correct deficiencies in equipment outside acceptable limits before
further use or in a safe and timely manner, i.e. leaking sight glass, leaking packing,
broken gauge, cooling water line corroded, alarms activated while operating, etc.

(1910.119G)(5) - Serious - $5000)

Company did not have QA program for new equipment, but relied upon the contractor
program.

(1910.119@)(6)(i) - Serious - $5000)

Appropriate checks and inspections were not performed to assure that equipment was
installed properly, i.e. RV not threaded to the nut, thereby reducing the strength of the
assembly.

(1910.119(5)(6)(ii) - Serious - $5000)

Company did not assure that piping was suitable for the process application, i.e., stored
pipe was not color coded according to the color coding system.

(1910.119(3)(6)(iii) - Serious - $2500)

Deficient hot work permits i.e.:

No air sampling completed

Not properly authorized

Not signed off upon return

Permit extended, but not re-authorized
No oxygen levels were taken

oao o
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No isolation/blind list completed
Permits were pre-signed prior to issuance

(1910.119(k)(1) - Serious - $2500)

Process technology was not updated after changes.

(1910.119(1)(4) - Serious - $5000)

Operating procedures were not changed to reflect changes in process piping.

(1910.119(1)(2) - Serious - $2500)

Management of change documents did not address training employees on the change.

(1910.119(1)(3) - Serious - $5000)

Emergency Response Plan:

eo o

f.

g.
h.

Could not readily account for all personnel

Could not be heard in all plant areas above ambient noise levels

Radio announcements could not be heard as all personnel do not have radios
Plan called for all non-working employees in certain types of alarms to report to
the plant, but alarm could not be heard in all plant areas (even noted some
employees live out of state - point of citation is to have a reasonable plan that can
work)

Alarm did not distinguish between different types of emergencies.

Plan did not describe all potential evacuation situations, i.e. who opens locked
gates

No emergency back-up power supply for emergency alarm

Drills were not conducted as the plan specified

(1910.119(n) - Serious - $5000)

Employee Participation Plan incomplete; did not include mechanism for employees to
participate in the PSM program. In addition, during development of the PSM program,
employees were notified of the implementation, but not consulted.

(1910.119(c)(1 & 2) - other - no fine)

19
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Employees were not informed of the results of the PHA and provided access to the
information

(1910.119(c)(3) - other - no fine)
Company did not have a compilation of all written process safety information for each
covered process in the refinery.

(1910.119(d) - other - no fine)

\TMS.PSM rev. /154 20
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TMS can provide Technical Writers to assist by Writing the procedures that are requested by 29
CFR 1910.119:

PSM Employee Participation Plan

MSDS Control Procedures

Operating Procedures

PHA and PHR Procedures

Employee Training Plans

Contract Employee Injury and Iliness Log
Pre-Startup Safety Review Procedures
Maintenance Training Procedures

Quality Assurance of Parts and Equipment
Incident Reporting Procedures
Emergency Action Plan

Audit Procedures

Inspection and Testing Procedures
Management of Change Procedures

TMS can update or generate Process Safety Information:

Block Flow Diagram

Maximum Intended Inventory

Safe Upper and Lower Limits

Consequences of Process Deviation Evaluation
Piping and Instrumentation Diagrams
Electrical Classification Drawings

Safety Systems Diagrams and Drawings

TMS can Set-up and maintain a Mechanical Integrity program:
On-going of Mechanical Integrity Procedure
Inspection and Testing

Inspection and Testing Documentation
Correcting Deficiencies In Equipment

\TMS.PSM rev. 31794 2 1
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§1910.119 Process safety management of
highty hazardous chemicals.

Purpose. This section contains
requirements for preventing or

minimizing the consequences of

catastrophic releases of toxic, reactive,
flammable, cr explosive chemicals.
These releases may result in toxic, fire
or explosion hazards.

" (a) Application. (1) This section
applies to the followring:

{i) A process which involves a
chemical at or above the specified
threshold quantities listed in Appendix
A to this section:

(ii) A process which involves a
flammable liquid or gas (as defined in
1910.1200(c) of this part) on site in one
location. in a quantity of 10,000 pounds
{4535.9 kg} or more except for: .

(A) Hydrocarbon fuels used solely for
workplace consumption as a fuel (e.g..
propane used for comfiort heatirg,
gasoline [or vehicle refueling), if such
fuels are not a part of a process
containing another highly hazardous
chemical covered by this standard:

(B) Flammable liquids stered in
atmospheric tanks or transierred which
are kept below their normal boiling
point without benefit of cxilling or
refrigeration. :

. (2] This section does not apply:te:

{i) Retail facilities:

(ii} Qil or gas well drilling or servicing
operations: or,

{iii} Normally unoccupied remote
facilities. '

(b) Definitions. Atmospieric tank
means a storage tank which has been
designed to operate at pressures from
atmospheric through 0.5 p.s.i.3. {pounds
per square inch gauge, 3.45 Kpa).

Boiling point means the beiling point
of a liquid at a pressure-of 14.7 pounds
per square inch absolute {p.s.l.a.) (760
mm.). For the purposes of this section,
whete an accurate boiling joint is
unavailable for the material in question,
or for mixtures which do not have a
constant boiling point, the 10 percent
point of a distillation performed in
accardance with the Standard Method
of Test for Distillation of Petroleum
Products, ASTM D-86-62, may be used
as the boiling point of the liquid.

Catastrophic release means a major
uncontrolled emission. fire, or explosion, -
involving one or more hignly hazardous
chemicals. that presents serious danger
to employees in the warkplace.

Facility means the buildings.
containers or equipment which contain
a process.

Highly hazardous chemical means a
substance possessing toxic. reactive.
flammable, or explosive properties and
specified by paragraph (a)(1) of this
section.

Hot work means work involving
electric or gas welding, cutting, brazing,
or similar flame or spark-producing
operations.
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Normally unoccupied remote facility
means a facility which is operaled.
maintained or serviced by employees
who visit the facility only periodically to
check its operation and to perform
necessary operating or maintenance
tasks, No employees are permanently
stationed at the facility. ,

Facilities meeting this definition are
not contiguous with, and must be
geographically remote from all other
buildings, processes or persons.

Process means any activity involving
a highly hazardous chemical including
any use, storage, manufacturing,
handling, or the on-site movement of
such chemicals, or combination of these
activities. Fer purposes of this
definition, any group of vessels which
are interconnacted and separate vessels
which are located such that a highly
hazardous chemical could be involved
in a potential rolease shall be
considered a single process.

Replacement in kind means &
replacement which satisfies the design
specification.

Trade secre! nears any confidential
formula, pattern, process, device,
information cr compilation of
information that ig vsed in an
employer's business, and that gives the
emplover an opportunity to obtain an
advantage over competitors who do not
know cr use it. Appendix D contained in
§ 1910.1200 sets out the criteria to be
used in evaluating trade secrets.

(¢) Employee participation. (1)
Employers shall develop a written plan
of action regarding the implémentation
of the employee participation required
by this paragraph.

(2} Employers shall consultwith
employees and their representatives on
the conduct and development of process
hazards analyses and on the
development of the other elements of
process safety managemeat in this
standard.

(3) Employers shall provide to
employees and their representatives
access to process hazard analyses and
to all other information required to be
developed under this standard.

{d}Process safety information. In
accordance with the schedule set forth
in paragraph {e}(1) of this section, the
employer shall complete a compilation

- of written process safety information

before conducting any process hazard
analysis required by the standard. The
compilation of written process safety
information is to enable the employer

and the employees involved in operating -
processes built after May 28, 1992; and.

the process to identify and understand
the hazards posed by those processes
involving highly hazardous chemicals,

. This process safety information shall

include information pertaining to the

hazards of the highly hazardous
chemicals used or produced by the
process, information pertaining to the
technology of the process, and
information pertaining to the equipment
in the process.

(1) Information pertaining to the
hazards of the highly hezardous
chernicals in the process. This
information shall consist of at least the
following:

(i) Toxicity information:

(ii} Permissible exposure limits;

(iii} Physical data;

(iv} Reactivity data;

(v) Corrosivity data;

{vi) Thermal and chemical stability
data: and.

‘(vii) Hazardous effects of inadvertent
mixing of different materials that could
foreseeably cccur.

Note: Material Safety Data Sheets

" meeting the ~equirements of 29 CFR

1910.1200(g) may be used to comply with
this requirernent to the extent they
contain the information required by this
subparagrach.

(2) Information pertaining ta the
technology cf the process. (i}

_ Information coacerning the techrology

of the process shall include at least the
following:

(A) A block flow diagram or
simplified process flow diagram (see
Appendix B to this section);

{B) Prccess chemistry:

{C} Maximum intended inventory:
{D} Safe uzper and lower limits for
such items as temperatures, pressures,

flows or compositions; and,

(E) An evaluation of the consequences
of deviations, including those affecting
the safety and health of employess.

(ii) Where the original technical
information no longer exists, such
information may be developed in
conjunction with the process hazard

- analysis in sufficient detail to support

the analysis.

(3] Information pertaining (o the
equipment ir: the process. (i) Information
pertaining to the equipment in the
process shall include:

{A) Materials of construction:

(B) Piping and instrument diagrams .
(P&ID’'s): : -

(C) Electrical classification:

(D) Relief system design and design
basis;

(E} Ventifation system design:

{F) Design codes and standards
employed;

(G} Material and energy balances for

(H) Safety systems (e.g. interlocks,

" detection or suppression systems).

(ii) The employer shall document that
equipment complies with recognized

and generally accepted goad engineering
practices.

{iif) For existing equipment designed
and constructed in accordance with
codes, standards, or practices that are
no longer in general use, the employer
shall determine and document that the
equipment is designed, maintained.
inspected, tested. and operating in a
safe manner.

“(e) Process hazard anclysis. (1) The
employer shall perform an initial
process hazard analysis (hazard
evaluatior) on processes covered by this
standard. The process hazard analysis
shall be appropriate to the complexity of
the process and shall identify, evaluate,
and control the hazards involved in the
process. Employers shall determire and
daocument the priority order {or
conducting process hazard anaiyses
based on a rationale which includes
such considerations as extent of the
process hazards, number of potentially
affected employeas, age of the process,
and operating histery of the process.
The process hazard analysis shall be

"conducted as soon as possible, but not

later than the following schedule:

{i} No less than 25 percent of the
initial process hazards analyses shall be
completed by May 26, 1994;

(ii) Nao less than 50 percent of the
initial process hazards analyses shall be
completed by May 25, 1995;

(iii) No less than 75 percent of the
initial process hazards aralyses shall be
completed by May 26, 1696;

(iv) All initial process hazards
analyses shall be completed by May 28,
1997.

(v) Process hazards analyses
completed after May 26, 1987 which
meet the requirements of this paragraph
are acceptable as initial process hazards
analyses. These process hazard analyses

_ shall be updated and revalidated, based

on their completion date, in accordance
with paragraph {e)(8) of this section.

(2) The employer shall use one or
more of the following methodologies
that are appropriate to determine and
evaluate the hazards of the process
being analyzed.

(i) What-If;

{ii) Checklist:

(iii} What.[f/Checkiist;
~ {iv) Hazard and Operability Study
{HAZOP):

" (v) Failure Mode and Effects Analysis

B H
- (vi) Fault Tree Analysis: or
* {vii) An appropriate equivalent
methodology.

. - (3) The process hazard analysis shall

address: ..
. (i) The hazards of the process:




ABDO00115775

~Federal Register / Vol. 57, No. 36 / Monday, February 24, 1992 / Rules and Regulations " 8405

(ii) The identification of any previous
incident which had a likely potental for
catastrophic consequences in the
workplace:

(ili} Engineering and administrative
controls applicable to the hazards and
their interrelationships such as
appropriate application of detection
methodologies to provide early waming
of releases. (Acceptadle detection
methods might include process
monitoring and control instrumentation
with alarms. and detection hardware
such as hydrocarbon sensors.);

(iv) Consequences of failure of
engineering and administrative controls;

(v} Facility siting;

(1) Human factors; and

(vii) A qualitative evaluation of a
range of the pessible.safety and health
effects of failure of controls on
employees in the vorkplace.

{4) The process hazard analysis shall
te performed by a team with expertise
in engineering and process operations,
and the team shall include at least one
employee who has experience and
kaowledge specific to the procass being
evaluated. Also, one member of the
team must be knowledgeable in the
specific process hazard analysis
methodology being used.

(5) The employer shall establish a
system to promptly address the team’s
findings and recommendztions; assure
that the recommendations are resolved
in a timely manner and that the
resolution {3 documented; document
what actions are to be taken; complete
actions as soon as possible; develop a
written schedule of when these actions
are to be compieted; communicate the
actions to operating, maintenance and
cther employees whose work
assignments are in the process and who
may be affected by the
recommendations or actions.

(6] At least every five (5] years after
the completion of the initial process
hazard analysis, the process hazard
analysis shall be updated and
revalidated by a team meeting the
requiremnents in paragraph (e){4) of this
section, to assure that the process
hazard analysis is coasistent with the
current process.

(7} Employers shall retain process
hazards analyses and updates or
revalidations for each process covered
by this section, as well as the
documented resolution of
recommendatioas described in
paragraph (e}(5} of this section for the
life of the process. .

{f) Operating procedures (1) The
employer shall develop and implement
written operating procedures that
provide clear instructions for safely
conducting activities involved in each

covered process consistent with the
process safety information and shall
address at least the following elements.

(i) Stegs for each operating phase:

(A) Inital startup:

(B) Normal operations;

(C) Temporary operations;

(D) Emergency shutdown including
the conditions under which emergency
shutdewn ig required. and the
assignment of shutdown responsibility
to qualified operators to ensure that
emergency shutdown is executed in a
safe and timely manner.

(E) Emergency Operations:

(F) Normal shutdown; and,

(G) Startup following a turnaround, or

after an emargency shutdown.

(ii) Opercting limits:

(A) Consequences of deviation; and

(B) Steps -equired to correct or avoid
deviation.

(iii) Safety and health considerations:

{A) Preperties of, and hazards

presented Sv. the chemicals used in the
process:

(B) Preczutions necessary lo prevent

exposure, irciuding engireering
controls. acministrative contrals. and
personal protective equipment:

{C) Control measures to be taken if

physical centact or airborne exposure

occurs;
(D) Quality control for raw materials

and contrei of hazardous chemical
inventory levels; and.

(E) Any special or unique hazards.
(iv) Safety systems and their

functions.

(2) Operating procedures shall be

readily accessible to employees who
work in or maintain a process.

(3) The cperating procedures shall be

reviewed ag often as necessary to
assure that they reflect current operating
practice, including changes that result
from changes in process chemicals,
technology. and equipment. and changes
to facilities. The empioyer shall certify
anpually that these operating
procedures are current and accurate.

(4) The employer shall develop and

implement safe work practices to
provide for the control of hazards during
operations such as leckout/tagout:
confined space entry; opening process
equipment or piping: and control aver
entrance into a facility by maintenance,
contractor, laboratory, or other support
personnel. These safe work practices
shall apply to employees and contractor
employees. '

(g} Training. (1) /nitiol training. (i)

Each employee presently involved in
operating a process, and each employee
before being invoived in operating a
newly assigned process, shall be trained
in an overview of the process and in the
operating procedures as specified in

paragraph (f) of this.secrion. The

' training shall include emphasis on the

specific safety and health hazards,
emergency operations including
shutdown, and safe work practices
applicable to the employee’s job tasks.

(ii) In lieu of initial training for those
employees already invoived in operating
a process on May 28, 1882, an employer
may certify in writing that the employee
has the required knowledge, skills, and
abilities to safely carry out the duties
and responsibilities as specified in the
operating procedures.

(2) Refresher training, Refresher
training shall be provided at least every
three years, and more often if necessary,
to each empiayee involved in opersting
a process to assure that the employee
understands and adheres to the current
operating procedures of the process. The
employer, in consultation with the
employees involved in operating the
process. shall determine the apgropriate
frequency of refresher training.

(3) Training documertation. Tae
employer shall ascertain that 2ach
employee involved in operating a
nrocess has received and uncerstood the
training required by this paragraph. The
employer shall prepare a recard which
contains the identity of the erzployee,

- the date of training, andtfie mean3s used

to verifv that the employes Undefsicod
the training.

- (h) Contrectors. (1) Application. This
paragraph applies o contraciars
rerforming maintenance or repair,
turnaround, major renovation, or
specialty work on or adjacent to a
covered process. It does not apbly to
contractors providing incidental services
which do not influence process safety,
such as janitorial work. food and drink
services, laundry, delivery or other
supply services. .

(2) Employer responsibilities. (i) The
employer, when selecting a contractor.
shall obtain and evaluate information
regarding the contract employver's safety
performance and programs.

(ii) The employer shall inform contract
employers of the known potential fire.
explosion. or toxic release hazards
related to the contractor's work and the
process.

(iii) The employer shall explain to
contract employers the applicable
provisions of the emergency action plan
required by paragraph (n) of this section.

(iv) The employer shall develop and
implement safe work practices
consistent with paragraph (f}{4) of this
section, ta contrel the entrance, '
presence and exit of contract employers
and contract employees-in covered
process areas.
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{v) The employer shall periodically
evaluate the performance of contract
erployers in fulfilling their obligations
as specified in paragraph (h)(3) of this
section. '

(vi} The employer shall maintain a
contract employee injury and illness log
related to the contractor's work in
process areas.

(3) Controct employer responsibilities.

{i) The contract employer shail assure
that each contract employee is trained

- in the work practices necessary to

safely perform his/her job.

(ii) The contract employer shall assure
that each contract employee is
instructed in the known potential fire.
explosion, or toxic release hazards
related to his/her job and the process.
and the applicable provisions of the
emergency action plan.

(iii) The contract employer shall
document that each contract emplovee
has received and understood the
training required by this paragraph. The
contract employer shall prepare a record
which conlains the ideatity of the
contract employee, the date of trainizng,
and the means used to verify that the
employee urderstood the traising.

(iv) The coatract employer shall
assure that each contract emplovee
follows the salety rules of the facility
including the safle wark practices
required by paragraoh (f]{¢) of this
secticn. 3

(v) The contract employer shail advise
the employer of any vnique hazards
presented by the contract employer's
work, or of ary hazarcs found by the
contract employer's work.

(i) Fre-stertup scfety revicsv. (1) The
employer shall perform @ pr 2-starlup
safety review for new facilities and for
modified facilities when the :
madification is significar! enough to
require a change in the process safery
information, .

(2} The pre-startup salety review shall
confirm that prior ta the introduction of
highly hazardous chemicals to a process:

(i} Construction and equipment is in
accordance with design specifications:

(ii) Safety. operating, maintenance,
and emergency procedures are in place
and are adequate;

(iii) For new facilities. a process
hazard anaiysis has been performed and
recommendations have been resolved or
implemented before startup: and
modified facilities meet the
requirements contained in management
of change. paragraph (1).

{iv) Training of each employee
invalved in operating a process has been

.completed.

(j) KMfeghanical integrity. (1)
Application. Paragraphs (j}(2} through

(j)(6) of this section apply to the
Tollowing process equipment:

(i) Pressure vessels and storage tanks:

{ii) Piping systems (including piping
compenents such as valves): -

{iii) Relief and vent systems and
devices: )

(iv} Emergeacy shutdown systems:

(v) Cont=ols {including monitaring
devices and sensors, alarms, and
interlocks) and,

(vi) Pumps.

2) Writlen Procedures. The employer
shall establish and implement written
procedures to maintain the on-going
integrity of process equipment.

(3) Traizing for process maintenance
cctivities. The employer shali train each
employee invclvecd in maintaining the
on-going iniagrity of process equipment
in an overvizw of that process and ils
hazards a=< in the procedures
applicable to the emplovee's job tasks to
assurs tha: {ze emplovee can periorm
the job tas<sin a safe manner.

{¢) Inspsciion and testing. (i)
Inspections and lests shall be performed
on precess 2cuipment.

(if) Inscaction 2ad tesling procecures
shall follow recognized and generally
accepted good engineering practices.

{iii) The 2quency of insgections and
tests of proceass equipment shall be
coneistent with applicable
manufacierars’ recommendations and
good engiceering practices, and more
freguently if Jetermined to be necessary
bw prior ozerating experience.

{iv) The exployer shall document
ezch inspeciion and test that has been
periorme<d on process equipment. The
documeniaiion shall identify the date of
tha inspection ot test, the name of the
person who perfarmed the inspeciion or
test. the scial number or other identifier
of the equipment an which the
inspection or lest was performed. a
descriptien of the inspection or test
performed. and the results of the
inspection oz test.

(5} Equiprent deficiencies. The
emplover shall correct deficiencies in
equipment that are outside acceptabie
limits {defized by the process safety
informatioc in paragraph (d) of this
section) before further use or in a safe
and timely manner when necessary
means are taken to assure safe
operation.

(6) Quality assurance. (i) In the

construction of new plants and .

equipment, the employer shall assure
that equipment as it is fabricated is
suitabie for the process application for
which they will be used.

(ii) Appropriate checks and
inspections shall be performed to assure
that equipment is installed property and

consistent with design specifications

and the manufacturer's instructions.
(iii) The employer shall assure that

maintenance materials, spare parts and

. equipment are suitable for the process

application for which they will be used.
~ (k) Hot wark permit. (1} The employer
shall issue a hot work permit for hot
work operations conducted on or near a
covered proceass. )

{2) The permit shall document that the
fire prevention and protection
requirements in 28 CFR 1910.252(a) have
been implemented prior to beginning the
hot work operations; it shall indicate the
date(s) authorized for hot work: and
identify the object on which hot work is
to be performed. The permit skall be
kept on {ile until completion of the hot
work operations.

(1) Menagement of change. (1) The
employer shall establish and implement
written procedures to manage changes
{except {or “replacements in kizd") to
process chemicals, technology,
equipment, and procedures; and,
changes to facilities that affect a
covered process.

(2) The procedures shall assure that
the following considerations ace
addressed prior {0 any change:

{i) Tke technical basis for tze
proposed change:

{ii) Impact of charge en saiaty and
health;

{iti} Modifications lo cperating
procedures;

(iv) Necessary time period for the
change; and.

{v) Authorizztion requirements for the
proposed change.

{5) Employaes invelved in operating 2
process and meaintenance and contract
empioyees whose job tasks will be
affected by a change in the process shail
be informad of, and Sained iz, the
change pricrt to start-up of the orocess or
affected part of the process.

(4) If a change coverad by this
paragraph results in ¢ change in the
process safety information required by
paragraph (d) of this section. such
information shall be updated
accordingly.

(5) If a change covered by this
paragraph results in a change in the
operating procedures or practices
required by paragraph (f) of this section.
such procedures or practices sball be

- updated accordingly.

(m) fncident investigation. (1) The
employer shall investigate each incident
which resulted in. or couid reasonably
have resulted in a catastrophic release
of highly hazardous chemical in the
workplace.

(2) An incident investigation shall be
initiated as promptly as possible, but not
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CHEMICAL, name CAS* ™ " CHEMICAL name CAS® ™ CHEMICAC neme CAS* k(o e
Nitric Acid (94.5% by weight . Pwrehioryl Fluonide . 7616-34-6 | 5000 | Sulturie  Anhydice  (also
o grester) 71687-37-2 500 | Percxyacstic Acd (concen- called Sulfur Thoxide) .| 7T448-11-9 ! 1000
Nitric Oxide | 1010243-0 | 250 | owdon >60% Acetc Ackd: Telhrium Hexatuokte .| 7783-80-4 | 250
ilve (para Nitocaniine.] 100-01-8 | 5000 ais0 called Peracetc Acid) -] 79-21-0 | 1000 | Tetafluoroethyiene |  116-14-3 | 5000
Nitromettane 75-52-5 { 2500 | Phosgeme (aiso cefled Car Terrafluorotydrazine ... | 10038-47-2 | 5000
Nitrogen Dioxide ... | 10102440 | 250 bortyl ChIORC®) e maremn 75-44-5 100 | Tetramethyi Lead 75-74-1 | 1000
Nitogen Oxides {NO; NOy; Prosphine (Hydrogen Phos- Thioryt Chiorige | T7T19-09-7 | 250
N204: N203) { 10102-44-0 | 250 | phide) | 7B03-51-2| 100 | Trichior {chiocormethyl)
Nitrogen Tebuxide (aise Prosphorus Oxyehioride Sitane ... - 1558-25+4 100
called Nitrogen Peroxide) —{ 10544-72-6 | 250 | f(aiso cailed Phosphomyl Tdchiors  (dichlorophenyl)
Nirogen Trifiuoricde 7783-54-2 | 5000 ChONAe) .o coeame e | 10025-87-3 | 1000 Silane ... ceme} ZT157-85-5 | 2500
Nitrogen THOXIde e o 10544-73-7 | 250 | Prosphorus Trchiorde....| 7719-12-2 [ 1007 | Trichiorosian® ... .| (0025-78-2 | 5000
Oteum (65% to 80% by Phosphoryl  Chioride  {atsa Triflucrochioroethylens .| 79-38-9 | 10000
weight; aiso catied Fuming catied Phosphorus  Oxy- Trimethyoxysilane | 2487-30-3] 1500
Sulturic Acid) ... 8014-94-7 i 1000 chionide) 10025-87-3 | 1000
Osmium Taroxice .....—... 20816-12-0 | 100 | Propargy 3rOMidR. oerememer|  106-98=7 | 100 | Chemical Abstract Service Number.
Oxygen Cifluoride (Fluorine Propyi NIF3ta .cumeccemomsmeecome 627-3-% | 2500 | **Threshofd Quantity in Pounds [Amount neces-
Monorice) com.... 7783-41-7 | 100 | a4 107—44-8 | 100 | sary to be coversd by his stancard).
Crone roasisE | 152 | setenium Hexaioride .| 7783-73-1 | 1000
SNLADO AN resenon e msraereceast 22-7 1 1 o . ) _s2.3| soo )
Peracetic Acid (concentration’ g&x‘&;;‘:m‘fff_’:; T2l 1a0a | Appendix B to § 1910.129—Block Flow
>60% Acstic Actd also Sutwr Pentafiuoride......... .| 5714-22-7| 250 | Diagram and Simpiified Process Flow
Parchionic Ad:c?ggnt:nd;: 792101 100 | Suihe Totrathuond..... 7T83-60-0 | 250 | Diagram (Noamandatory}
‘Hon >60% by weight) .—.] 7601-90-3 | sopp | Sullr Tnoxde (aiso calied |
Perchiorumethyl Mercaptan | 594—42-3 | . 150 |  Suifwric Annydride] ... T4:5-11-9 1 1000 | guiimnG cooe «5t0-26-4
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‘EXM{PLE OF A BLCCX FLOW DIAGRAM
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EXAMPLE OF A PROCESS FLOW DIAGRAM
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