WAC 296-67-291 Appendix C—Compliance guidelines and recommenda-
tions for process safety management (nonmandatory). This appendix
serves as a nonmandatory guideline to assist employers and employees
in complying with the requirements of this section, as well as pro-
vides other helpful recommendations and information. Examples presen-
ted in this appendix are not the only means of achieving the perform-
ance goals in the standard. This appendix neither adds nor detracts
from the requirements of the standard.

(1) Introduction to process safety management. The major objec-
tive of process safety management of highly hazardous chemicals is to
prevent unwanted releases of hazardous chemicals especially into loca-
tions which could expose employees and others to serious hazards. An
effective process safety management program requires a systematic ap-
proach to evaluating the whole process. Using this approach the proc-
ess design, process technology, operational and maintenance activities
and procedures, nonroutine activities and procedures, emergency pre-
paredness plans and procedures, training programs, and other elements
which impact the process are all considered in the evaluation. The
various lines of defense that have been incorporated into the design
and operation of the process to prevent or mitigate the release of
hazardous chemicals need to be evaluated and strengthened to assure
their effectiveness at each level. Process safety management is the
proactive identification, evaluation and mitigation or prevention of
chemical releases that could occur as a result of failures in process,
procedures, or equipment. The process safety management standard tar-
gets highly hazardous chemicals that have the potential to cause a
catastrophic incident. This standard as a whole is to aid employers in
their efforts to prevent or mitigate episodic chemical releases that
could lead to a catastrophe in the workplace and possibly to the sur-
rounding community. To control these types of hazards, employers need
to develop the necessary expertise, experiences, judgment, and proac-
tive initiative within their workforce to properly implement and main-
tain an effective process safety management program as envisioned in
the WISHA standard. This WISHA standard is required by the Clean Air
Act amendments as 1s the Environmental Protection Agency's Risk Man-
agement Plan. Employers, who merge the two sets of requirements into
their process safety management program, will better assure full com-
pliance with each as well as enhancing their relationship with the lo-
cal community. While WISHA believes process safety management will
have a positive effect on the safety of employees in workplaces and
also offers other potential benefits to employers (increased produc-
tivity), smaller businesses which may have limited resources available
to them at this time, might consider alternative avenues of decreasing
the risks associated with highly hazardous chemicals at their workpla-
ces. One method which might be considered is the reduction in the in-
ventory of the highly hazardous chemical. This reduction in inventory
will result in a reduction of the risk or potential for a catastrophic
incident. Also, employers including small employers may be able to es-
tablish more efficient inventory control by reducing the quantities of
highly hazardous chemicals on site below the established threshold
quantities. This reduction can be accomplished by ordering smaller
shipments and maintaining the minimum inventory necessary for effi-
cient and safe operation. When reduced inventory is not feasible, then
the employer might consider dispersing inventory to several locations
on site. Dispersing storage into locations where a release in one lo-
cation will not cause a release in another location is a practical
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method to also reduce the risk or potential for catastrophic inci-
dents.

(2) Employee involvement in process safety management. Section
304 of the Clean Air Act amendments states that employers are to con-
sult with their employees and their representatives regarding the em-
ployers efforts in the development and implementation of the process
safety management program elements and hazard assessments. Section 304
also requires employers to train and educate their employees and to
inform affected employees of the findings from incident investigations
required by the process safety management program. Many employers, un-
der their safety and health programs, have already established means
and methods to keep employees and their representatives informed about
relevant safety and health issues and employers may be able to adapt
these practices and procedures to meet their obligations under this
standard. Employers who have not implemented an occupational safety
and health program may wish to form a safety and health committee of
employees and management representatives to help the employer meet the
obligations specified by this standard. These committees can become a
significant ally in helping the employer to implement and maintain an
effective process safety management program for all employees.

(3) Process safety information. Complete and accurate written in-
formation concerning process chemicals, process technology, and proc-
ess equipment is essential to an effective process safety management
program and to a process hazards analysis. The compiled information
will be a necessary resource to a variety of users including the team
that will perform the process hazards analysis as required under WAC
296-67-017; those developing the training programs and the operating
procedures; contractors whose employees will be working with the proc-
ess; those conducting the prestartup reviews; local emergency prepar-
edness planners; and incurrence and enforcement officials. The infor-
mation to be compiled about the chemicals, including process inter-
mediates, needs to be comprehensive enough for an accurate assessment
of the fire and explosion characteristics, reactivity hazards, the
safety and health hazards to workers, and the corrosion and erosion
effects on the process equipment and monitoring tools. Current safety
data sheet (SDS) information can be used to help meet this requirement
which must be supplemented with process chemistry information includ-
ing runaway reaction and over pressure hazards if applicable. Process
technology information will be a part of the process safety informa-
tion package and it is expected that it will include diagrams of the
type shown in WAC 296-67-289, Appendix B of this part as well as em-
ployer established criteria for maximum inventory levels for process
chemicals; limits beyond which would be considered upset conditions;
and a qualitative estimate of the consequences or results of deviation
that could occur if operating beyond the established process limits.
Employers are encouraged to use diagrams which will help users under-
stand the process. A block flow diagram is used to show the major
process equipment and interconnecting process flow lines and show flow
rates, stream composition, temperatures, and pressures when necessary
for clarity. The block flow diagram is a simplified diagram. Process
flow diagrams are more complex and will show all main flow streams in-
cluding valves to enhance the understanding of the process, as well as
pressures and temperatures on all feed and product lines within all
major vessels, in and out of headers and heat exchangers, and points
of pressure and temperature control. Also, materials of construction
information, pump capacities and pressure heads, compressor horsepower
and vessel design pressures and temperatures are shown when necessary
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for clarity. In addition, major components of control loops are usual-
ly shown along with key utilities on process flow diagrams. Piping and
instrument diagrams (P&IDs) may be the more appropriate type of dia-
grams to show some of the above details and to display the information
for the piping designer and engineering staff. The P&Ids are to be
used to describe the relationships between equipment and instrumenta-
tion as well as other relevant information that will enhance clarity.
Computer software programs which do P&Ids or other diagrams useful to
the information package, may be used to help meet this requirement.
The information pertaining to process equipment design must be docu-
mented. In other words, what were the codes and standards relied on to
establish good engineering practice. These codes and standards are
published by such organizations as the American Society of Mechanical
Engineers, American Petroleum Institute, American National Standards
Institute, National Fire Protection Association, American Society for
Testing and Materials, National Board of Boiler and Pressure Vessel
Inspectors, National Association of Corrosion Engineers, American So-
ciety of Exchange Manufacturers Association, and model building code
groups. In addition, various engineering societies issue technical re-
ports which impact process design. For example, the American Institute
of Chemical Engineers has published technical reports on topics such
as two phase flow for venting devices. This type of technically recog-
nized report would constitute good engineering practice. For existing
equipment designed and constructed many years ago in accordance with
the codes and standards available at that time and no longer in gener-
al use today, the employer must document which codes and standards
were used and that the design and construction along with the testing,
inspection and operation are still suitable for the intended use.
Where the process technology requires a design which departs from the
applicable codes and standards, the employer must document that the
design and construction is suitable for the intended purpose.

(4) Process hazard analysis. A process hazard analysis (PHA),
sometimes called a process hazard evaluation, is one of the most im-
portant elements of the process safety management program. A PHA is an
organized and systematic effort to identify and analyze the signifi-
cance of potential hazards associated with the processing or handling
of highly hazardous chemicals. A PHA provides information which will
assist employers and employees in making decisions for improving safe-
ty and reducing the consequences of unwanted or unplanned releases of
hazardous chemicals. A PHA is directed toward analyzing potential cau-
ses and consequences of fires, explosions, releases of toxic or flam-
mable chemicals and major spills of hazardous chemicals. The PHA focu-
ses on equipment, instrumentation, utilities, human actions (routine
and nonroutine), and external factors that might impact the process.
These considerations assist in determining the hazards and potential
failure points or failure modes in a process. The selection of a PHA
methodology or technique will be influenced by many factors including
the amount of existing knowledge about the process. Is it a process
that has been operated for a long period of time with little or no in-
novation and extensive experience has been generated with its use? Or,
is it a new process or one which has been changed frequently by the
inclusion of innovative features? Also, the size and complexity of the
process will influence the decision as to the appropriate PHA method-
ology to use. All PHA methodologies are subject to certain limita-
tions. For example, the checklist methodology works well when the
process 1is very stable and no changes are made, but it is not as ef-
fective when the process has undergone extensive change. The checklist
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may miss the most recent changes and consequently the changes would
not be evaluated. Another limitation to be considered concerns the as-
sumptions made by the team or analyst. The PHA is dependent on good
judgment and the assumptions made during the study need to be documen-
ted and understood by the team and reviewer and kept for a future PHA.
The team conducting the PHA need to understand the methodology that is
going to be used. A PHA team can vary in size from two people to a
number of people with varied operational and technical backgrounds.
Some team members may only be a part of the team for a limited time.
The team leader needs to be fully knowledgeable in the proper imple-
mentation of the PHA methodology that is to be used and should be im-
partial in the evaluation. The other full or part time team members
need to provide the team with expertise in areas such as process tech-
nology, process design, operating procedures and practices, including
how the work is actually performed, alarms, emergency procedures, in-
strumentation, maintenance procedures, both routine and nonroutine
tasks, including how the tasks are authorized, procurement of parts
and supplies, safety and health, and any other relevant subject as the
need dictates. At least one team member must be familiar with the
process. The ideal team will have an intimate knowledge of the stand-
ards, codes, specifications and regulations applicable to the process
being studied. The selected team members need to be compatible and the
team leader needs to be able to manage the team, and the PHA study.
The team needs to be able to work together while benefiting from the
expertise of others on the team or outside the team, to resolve is-
sues, and to forge a consensus on the findings of the study and recom-
mendations. The application of a PHA to a process may involve the use
of different methodologies for wvarious parts of the process. For exam-
ple, a process involving a series of unit operations of varying sizes,
complexities, and ages may use different methodologies and team mem-
bers for each operation. Then the conclusions can be integrated into
one final study and evaluation. A more specific example is the use of
a checklist PHA for a standard boiler or heat exchanger and the use of
a hazard and operability PHA for the overall process. Also, for batch
type processes like custom batch operations, a generic PHA of a repre-
sentative batch may be used where there are only small changes of mon-
omer or other ingredient ratios and the chemistry is documented for
the full range and ratio of batch ingredients. Another process that
might consider using a generic type of PHA is a gas plant. Often these
plants are simply moved from site to site and therefore, a generic PHA
may be used for these movable plants. Also, when an employer has sev-
eral similar size gas plants and no sour gas 1is being processed at the
site, then a generic PHA is feasible as long as the variations of the
individual sites are accounted for in the PHA. Finally, when an em-
ployer has a large continuous process which has several control rooms
for different portions of the process such as for a distillation tower
and a blending operation, the employer may wish to do each segment
separately and then integrate the final results. Additionally, small
businesses which are covered by this rule, will often have processes
that have 1less storage volume, less capacity, and less complicated
than processes at a large facility. Therefore, WISHA would anticipate
that the less complex methodologies would be used to meet the process
hazard analysis criteria in the standard. These process hazard analy-
ses can be done in less time and with a few people being involved. A
less complex process generally means that less data, P&Ids, and proc-
ess information is needed to perform a process hazard analysis. Many
small businesses have processes that are not unique, such as cold
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storage lockers or water treatment facilities. Where employer associa-
tions have a number of members with such facilities, a generic PHA,
evolved from a checklist or what-if questions, could be developed and
used by each employer effectively to reflect his/her particular proc-
ess; this would simplify compliance for them. When the employer has a
number of processes which require a PHA, the employer must set up a
priority system of which PHAs to conduct first. A preliminary or gross
hazard analysis may be useful in prioritizing the processes that the
employer has determined are subject to coverage by the process safety
management standard. Consideration should first be given to those pro-
cesses with the potential of adversely affecting the largest number of
employees. This prioritizing should consider the potential severity of
a chemical release, the number of potentially affected employees, the
operating history of the process such as the frequency of chemical re-
leases, the age of the process and any other relevant factors. These
factors would suggest a ranking order and would suggest either using a
weighing factor system or a systematic ranking method. The use of a
preliminary hazard analysis would assist an employer in determining
which process should be of the highest priority and thereby the em-
ployer would obtain the greatest improvement in safety at the facili-
ty. Detailed guidance on the content and application of process hazard
analysis methodologies is available from the American Institute of
Chemical Engineers' Center for Chemical Process Safety (see WAC
296-67-293, Appendix D).

(5) Operating procedures and practices. Operating procedures de-
scribe tasks to be performed, data to be recorded, operating condi-
tions to be maintained, samples to be collected, and safety and health
precautions to be taken. The procedures need to be technically accu-
rate, understandable to employees, and revised periodically to ensure
that they reflect current operations. The process safety information
package is to be used as a resource to better assure that the operat-
ing procedures and practices are consistent with the known hazards of
the chemicals in the process and that the operating parameters are ac-
curate. Operating procedures should be reviewed by engineering staff
and operating personnel to ensure that they are accurate and provide
practical instructions on how to actually carry out job duties safely.
Operating procedures will include specific instructions or details on
what steps are to be taken or followed in carrying out the stated pro-
cedures. These operating instructions for each procedure should in-
clude the applicable safety precautions and should contain appropriate
information on safety implications. For example, the operating proce-
dures addressing operating parameters will contain operating instruc-
tions about pressure limits, temperature ranges, flow rates, what to
do when an upset condition occurs, what alarms and instruments are
pertinent if an upset condition occurs, and other subjects. Another
example of using operating instructions to properly implement operat-
ing procedures is in starting up or shutting down the process. In
these cases, different parameters will be required from those of nor-
mal operation. These operating instructions need to clearly indicate
the distinctions between startup and normal operations such as the ap-
propriate allowances for heating up a unit to reach the normal operat-
ing parameters. Also the operating instructions need to describe the
proper method for increasing the temperature of the unit until the
normal operating temperature parameters are achieved. Computerized
process control systems add complexity to operating instructions.
These operating instructions need to describe the logic of the soft-
ware as well as the relationship between the equipment and the control
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system; otherwise, it may not be apparent to the operator. Operating
procedures and instructions are important for training operating per-
sonnel. The operating procedures are often viewed as the standard op-
erating practices (SOPs) for operations. Control room personnel and
operating staff, in general, need to have a full understanding of op-
erating procedures. If workers are not fluent in English then proce-
dures and instructions need to be prepared in a second language under-
stood by the workers. In addition, operating procedures need to be
changed when there is a change in the process as a result of the man-
agement of change procedures. The consequences of operating procedure
changes need to be fully evaluated and the information conveyed to the
personnel. For example, mechanical changes to the process made by the
maintenance department (like changing a valve from steel to brass or
other subtle changes) need to be evaluated to determine if operating
procedures and practices also need to be changed. All management of
change actions must be coordinated and integrated with current operat-
ing procedures and operating personnel must be oriented to the changes
in procedures before the change is made. When the process is shut down
in order to make a change, then the operating procedures must be upda-
ted before startup of the process. Training in how to handle upset
conditions must be accomplished as well as what operating personnel
are to do in emergencies such as when a pump seal fails or a pipeline
ruptures. Communication between operating personnel and workers per-
forming work within the process area, such as nonroutine tasks, also
must be maintained. The hazards of the tasks are to be conveyed to op-
erating personnel 1in accordance with established procedures and to
those performing the actual tasks. When the work is completed, operat-
ing personnel should be informed to provide closure on the job.

(6) Employee training. All employees, including maintenance and
contractor employees, involved with highly hazardous chemicals need to
fully understand the safety and health hazards of the chemicals and
processes they work with for the protection of themselves, their fel-
low employees and the citizens of nearby communities. Training conduc-
ted in compliance with WAC 296-901-140, Hazard communication, will
help employees to be more knowledgeable about the chemicals they work
with as well as familiarize them with reading and understanding SDS.
However, additional training in subjects such as operating procedures
and safety work practices, emergency evacuation and response, safety
procedures, routine and nonroutine work authorization activities, and
other areas pertinent to process safety and health will need to be
covered by an employer's training program. In establishing their
training programs, employers must clearly define the employees to be
trained and what subjects are to be covered in their training. Employ-
ers in setting up their training program will need to clearly estab-
lish the goals and objectives they wish to achieve with the training
that they provide to their employees. The learning goals or objectives
should be written in clear measurable terms before the training be-
gins. These goals and objectives need to be tailored to each of the
specific training modules or segments. Employers should describe the
important actions and conditions under which the employee will demon-
strate competence or knowledge as well as what is acceptable perform-
ance. Hands-on-training where employees are able to use their senses
beyond listening, will enhance learning. For example, operating per-
sonnel, who will work in a control room or at control panels, would
benefit by being trained at a simulated control panel or panels. Upset
conditions of various types could be displayed on the simulator, and
then the employee could go through the proper operating procedures to
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bring the simulator panel back to the normal operating parameters. A
training environment could be created to help the trainee feel the
full reality of the situation but, of course, under controlled condi-
tions. This realistic type of training can be very effective in teach-
ing employees correct procedures while allowing them to also see the
consequences of what might happen if they do not follow established
operating procedures. Other training techniques using wvideos or on-
the-job training can also be very effective for teaching other job
tasks, duties, or other important information. An effective training
program will allow the employee to fully participate in the training
process and to practice their skill or knowledge. Employers need to
periodically evaluate their training programs to see if the necessary
skills, knowledge, and routines are being properly understood and im-
plemented by their trained employees. The means or methods for evalu-
ating the training should be developed along with the training program
goals and objectives. Training program evaluation will help employers
to determine the amount of training their employees understood, and
whether the desired results were obtained. If, after the evaluation,
it appears that the trained employees are not at the level of knowl-
edge and skill that was expected, the employer will need to revise the
training program, provide retraining, or provide more frequent re-
fresher training sessions until the deficiency is resolved. Those who
conducted the training and those who received the training should also
be consulted as to how best to improve the training process. If there
is a language barrier, the language known to the trainees should be
used to reinforce the training messages and information. Careful con-
sideration must be given to assure that employees including mainte-
nance and contract employees receive current and updated training. For
example, if changes are made to a process, impacted employees must be
trained in the changes and understand the effects of the changes on
their job tasks (e.g., any new operating procedures pertinent to their

tasks). Additionally, as already discussed the evaluation of the em-
ployee's absorption of training will certainly influence the need for
training.

(7) Contractors. Employers who use contractors to perform work in
and around processes that involve highly hazardous chemicals, will
need to establish a screening process so that they hire and use con-
tractors who accomplish the desired job tasks without compromising the
safety and health of employees at a facility. For contractors, whose
safety performance on the job is not known to the hiring employer, the
employer will need to obtain information on injury and illness rates
and experience and should obtain contractor references. Additionally,
the employer must assure that the contractor has the appropriate job
skills, knowledge and certifications (such as for pressure vessel
welders). Contractor work methods and experiences should be evaluated.
For example, does the contractor conducting demolition work swing
loads over operating processes or does the contractor avoid such haz-
ards? Maintaining a site injury and illness log for contractors is an-
other method employers must use to track and maintain current knowl-
edge of work activities involving contract employees working on or ad-
jacent to covered processes. Injury and illness logs of both the em-
ployer's employees and contract employees allow an employer to have
full knowledge of process injury and illness experience. This log will
also contain information which will be of use to those auditing proc-
ess safety management compliance and those involved in incident inves-
tigations. Contract employees must perform their work safely. Consid-
ering that contractors often perform very specialized and potentially
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hazardous tasks such as confined space entry activities and nonroutine
repair activities it is quite important that their activities be con-
trolled while they are working on or near a covered process. A permit
system or work authorization system for these activities would also be
helpful to all affected employers. The use of a work authorization
system keeps an employer informed of contract employee activities, and
as a benefit the employer will have better coordination and more man-
agement control over the work being performed in the process area. A
well run and well maintained process where employee safety 1is fully
recognized will benefit all of those who work in the facility whether
they be contract employees or employees of the owner.

(8) Prestartup safety. For new processes, the employer will find
a PHA helpful in improving the design and construction of the process
from a reliability and quality point of view. The safe operation of
the new process will be enhanced by making use of the PHA recommenda-
tions before final installations are completed. P&Ids are to be com-
pleted along with having the operating procedures in place and the op-
erating staff trained to run the process before startup. The initial
startup procedures and normal operating procedures need to be fully
evaluated as part of the prestartup review to assure a safe transfer
into the normal operating mode for meeting the process parameters. For
existing processes that have been shutdown for turnaround, or modifi-
cation, etc., the employer must assure that any changes other than
"replacement in kind" made to the process during shutdown go through
the management of change procedures. P&Ids will need to be updated as
necessary, as well as operating procedures and instructions. If the
changes made to the process during shutdown are significant and impact
the training program, then operating personnel as well as employees
engaged in routine and nonroutine work in the process area may need
some refresher or additional training in light of the changes. Any in-
cident investigation recommendations, compliance audits or PHA recom-
mendations need to be reviewed as well to see what impacts they may
have on the process before beginning the startup.

(9) Mechanical integrity. Employers will need to review their
maintenance programs and schedules to see 1if there are areas where
"breakdown" maintenance is used rather than an ongoing mechanical in-
tegrity program. Equipment used to process, store, or handle highly
hazardous chemicals needs to be designed, constructed, installed, and
maintained to minimize the risk of releases of such chemicals. This
requires that a mechanical integrity program be in place to assure the
continued integrity of process equipment. Elements of a mechanical in-
tegrity program include the identification and categorization of
equipment and instrumentation, inspections and tests, testing and in-
spection frequencies, development of maintenance procedures, training
of maintenance personnel, the establishment of criteria for acceptable
test results, documentation of test and inspection results, and docu-
mentation of manufacturer recommendations as to meantime to failure
for equipment and instrumentation. The first line of defense an em-
ployer has available is to operate and maintain the process as de-
signed, and to keep the chemicals contained. This line of defense is
backed up by the next line of defense which is the controlled release
of chemicals through wventing to scrubbers or flares, or to surge or
overflow tanks which are designed to receive such chemicals, etc.
These lines of defense are the primary lines of defense or means to
prevent unwanted releases. The secondary lines of defense would in-
clude fixed fire protection systems like sprinklers, water spray, or
deluge systems, monitor guns, etc., dikes, designed drainage systems,
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and other systems which would control or mitigate hazardous chemicals
once an unwanted release occurs. These primary and secondary lines of
defense are what the mechanical integrity program needs to protect and
strengthen these primary and secondary lines of defenses where appro-
priate. The first step of an effective mechanical integrity program is
to compile and categorize a list of process equipment and instrumenta-
tion for inclusion in the program. This list would include pressure
vessels, storage tanks, process piping, relief and vent systems, fire
protection system components, emergency shutdown systems, and alarms
and interlocks and pumps. For the categorization of instrumentation
and the listed equipment the employer would prioritize which pieces of
equipment require closer scrutiny than others. Meantime to failure of
various instrumentation and equipment parts would be known from the
manufacturer's data or the employer's experience with the parts, which
would then influence the inspection and testing frequency and associ-
ated procedures. Also, applicable codes and standards such as the Na-
tional Board Inspection Code, or those from the American Society for
Testing and Material, American Petroleum Institute, National Fire Pro-
tection Association, American National Standards Institute, American
Society of Mechanical Engineers, and other groups, provide information
to help establish an effective testing and inspection frequency, as
well as appropriate methodologies. The applicable codes and standards
provide criteria for external inspections for such items as foundation
and supports, anchor bolts, concrete or steel supports, guy wires,
nozzles and sprinklers, pipe hangers, grounding connections, protec-
tive coatings and insulation, and external metal surfaces of piping
and vessels, etc. These codes and standards also provide information
on methodologies for internal inspection, and a frequency formula
based on the corrosion rate of the materials of construction. Also,
erosion both internal and external needs to be considered along with
corrosion effects for piping and valves. Where the corrosion rate is
not known, a maximum inspection frequency is recommended, and methods
of developing the corrosion rate are available in the codes. Internal
inspections need to cover items such as vessel shell, bottom and head;
metallic linings; nonmetallic linings; thickness measurements for ves-
sels and piping; inspection for erosion, corrosion, cracking and bulg-
es; internal equipment like trays, baffles, sensors, and screens for
erosion, corrosion or cracking and other deficiencies. Some of these
inspections may be performed by state or local government inspectors
under state and local statutes. However, each employer needs to devel-
op procedures to ensure that tests and inspections are conducted prop-
erly and that consistency is maintained even where different employees
may be involved. Appropriate training is to be provided to maintenance
personnel to ensure that they understand the preventive maintenance
program procedures, safe practices, and the proper use and application
of special equipment or unique tools that may be required. This train-
ing is part of the overall training program called for in the stand-
ard. A qgquality assurance system 1s needed to help ensure that the
proper materials of construction are used, that fabrication and in-
spection procedures are proper, and that installation procedures rec-
ognize field installation concerns. The quality assurance program 1is
an essential part of the mechanical integrity program and will help to
maintain the primary and secondary lines of defense that have been de-
signed into the process to prevent unwanted chemical releases or those
which control or mitigate a release. "As built" drawings, together
with certifications of coded vessels and other egquipment, and materi-
als of construction need to be verified and retained in the quality
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assurance documentation. Equipment installation jobs need to be prop-
erly inspected in the field for use of proper materials and procedures
and to assure that qualified craftsmen are used to do the job. The use
of appropriate gaskets, packing, bolts, wvalves, lubricants, and weld-
ing rods need to be verified in the field. Also procedures for instal-
lation of safety devices need to be verified, such as the torque on
the bolts on ruptured disc installations, uniform torgque on flange
bolts, proper installation of pump seals, etc. If the quality of parts
is a problem, it may be appropriate to conduct audits of the equipment
supplier's facilities to better assure proper purchases of required
equipment which is suitable for its intended service. Any changes in
equipment that may become necessary will need to go through the man-
agement of change procedures.

(10) Nonroutine work authorizations. Nonroutine work which 1is
conducted in process areas needs to be controlled by the employer in a
consistent manner. The hazards identified involving the work that is
to be accomplished must be communicated to those doing the work, but
also to those operating personnel whose work could affect the safety
of the process. A work authorization notice or permit must have a pro-
cedure that describes the steps the maintenance supervisor, contractor
representative or other person needs to follow to obtain the necessary
clearance to get the Jjob started. The work authorization procedures
need to reference and coordinate, as applicable, lockout/tagout proce-
dures, line breaking procedures, confined space entry procedures and
hot work authorizations. This procedure also needs to provide clear
steps to follow once the job is completed in order to provide closure
for those that need to know the job is now completed and equipment can
be returned to normal.

(11) Managing change. To properly manage changes to process chem-
icals, technology, equipment and facilities, one must define what 1is
meant by change. In this process safety management standard, change
includes all modifications to equipment, procedures, raw materials and
processing conditions other than "replacement in kind." These changes
need to be properly managed by identifying and reviewing them prior to
implementation of the change. For example, the operating procedures
contain the operating parameters (pressure limits, temperature ranges,
flow rates, etc.) and the importance of operating within these limits.
While the operator must have the flexibility to maintain safe opera-
tion within the established parameters, any operation outside of these
parameters requires review and approval by a written management of
change procedure. Management of change covers such as changes in proc-
ess technology and changes to equipment and instrumentation. Changes
in process technology can result from changes in production rates, raw
materials, experimentation, equipment unavailability, new equipment,
new product development, change in catalyst and changes in operating
conditions to dimprove vyield or quality. Equipment changes include
among others change in materials of construction, equipment specifica-
tions, piping prearrangements, experimental equipment, computer pro-
gram revisions and changes in alarms and interlocks. Employers need to
establish means and methods to detect both technical changes and me-
chanical changes. Temporary changes have caused a number of catastro-
phes over the years, and employers need to establish ways to detect
temporary changes as well as those that are permanent. It is important
that a time limit for temporary changes be established and monitored
since, without control, these changes may tend to become permanent.
Temporary changes are subject to the management of change provisions.
In addition, the management of change procedures are used to insure
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that the equipment and procedures are returned to their original or
designed conditions at the end of the temporary change. Proper docu-
mentation and review of these changes is invaluable in assuring that
the safety and health considerations are being incorporated into the
operating procedures and the process. Employers may wish to develop a
form or clearance sheet to facilitate the processing of changes
through the management of change procedures. A typical change form may
include a description and the purpose of the change, the technical ba-
sis for the change, safety and health considerations, documentation of
changes for the operating procedures, maintenance procedures, inspec-
tion and testing, P&Ids, electrical classification, training and com-
munications, prestartup inspection, duration if a temporary change,
approvals and authorization. Where the impact of the change is minor
and well understood, a check 1list reviewed by an authorized person
with proper communication to others who are affected may be suffi-
cient. However, for a more complex or significant design change, a
hazard evaluation procedure with approvals by operations, maintenance,
and safety departments may be appropriate. Changes in documents such
as P&Ids, raw materials, operating procedures, mechanical integrity
programs, electrical classifications, etc., need to be noted so that
these revisions can be made permanent when the drawings and procedure
manuals are updated. Copies of process changes need to be kept in an
accessible location to ensure that design changes are available to op-
erating personnel as well as to PHA team members when a PHA is being
done or one is being updated.

(12) Investigation of incidents. Incident investigation is the
process of identifying the underlying causes of incidents and imple-
menting steps to prevent similar events from occurring. The intent of
an incident investigation is for employers to learn from past experi-
ences and thus avoid repeating past mistakes. The incidents for which
WISHA expects employers to become aware and to investigate are the
types of events which result in or could reasonably have resulted in a
catastrophic release. Some of the events are sometimes referred to as
"near misses," meaning that a serious consequence did not occur, but
could have. Employers need to develop in-house capability to investi-
gate incidents that occur in their facilities. A team needs to be as-
sembled by the employer and trained in the techniques of investigation
including how to conduct interviews of witnesses, needed documentation
and report writing. A multidisciplinary team is better able to gather
the facts of the event and to analyze them and develop plausible sce-
narios as to what happened, and why. Team members should be selected
on the basis of their training, knowledge and ability to contribute to
a team effort to fully investigate the incident. Employees in the
process area where the incident occurred should be consulted, inter-
viewed, or made a member of the team. Their knowledge of the events
form a significant set of facts about the incident which occurred. The
report, its findings and recommendations are to be shared with those
who can benefit from the information. The cooperation of employees is
essential to an effective incident investigation. The focus of the in-
vestigation should be to obtain facts, and not to place blame. The
team and the investigation process should clearly deal with all in-
volved individuals in a fair, open, and consistent manner.

(13) Emergency preparedness. Each employer must address what ac-
tions employees are to take when there is an unwanted release of high-
ly hazardous chemicals. Emergency preparedness or the employer's ter-
tiary (third) lines of defense are those that will be relied on along
with the secondary lines of defense when the primary lines of defense
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which are used to prevent an unwanted release fail to stop the re-
lease. Employers will need to decide if they want employees to handle
and stop small or minor incidental releases. Whether they wish to mo-
bilize the available resources at the plant and have them brought to
bear on a more significant release. Or whether employers want their
employees to evacuate the danger area and promptly escape to a pre-
planned safe zone area, and allow the local community emergency re-
sponse organizations to handle the release. Or whether the employer
wants to use some combination of these actions. Employers will need to
select how many different emergency preparedness or tertiary lines of
defense they plan to have and then develop the necessary plans and
procedures, and appropriately train employees in their emergency du-
ties and responsibilities and then implement these lines of defense.
Employers at a minimum must have an emergency action plan which will
facilitate the prompt evacuation of employees due to an unwanted re-
lease of a highly hazardous chemical. This means that the employer
will have a plan that will be activated by an alarm system to alert
employees when to evacuate and, that employees who are physically im-
paired, will have the necessary support and assistance to get them to
the safe zone as well. The intent of these requirements is to alert
and move employees to a safe zone quickly. Delaying alarms or confus-
ing alarms are to be avoided. The use of process control centers or
similar process buildings in the process area as safe areas is dis-
couraged. Recent catastrophes have shown that a large 1life loss has
occurred in these structures because of where they have been sited and
because they are not necessarily designed to withstand over-pressures
from shockwaves resulting from explosions in the process area. Unwan-
ted incidental releases of highly hazardous chemicals in the process
area must be addressed by the employer as to what actions employees
are to take. If the employer wants employees to evacuate the area,
then the emergency action plan will be activated. For outdoor process-
es where wind direction is important for selecting the safe route to a
refuge area, the employer should place a wind direction indicator such
as a wind sock or pennant at the highest point that can be seen
throughout the process area. Employees can move 1in the direction of
cross wind to upwind to gain safe access to the refuge area by knowing
the wind direction. If the employer wants specific employees in the
release area to control or stop the minor emergency or incidental re-
lease, these actions must be planned for in advance and procedures de-
veloped and implemented. Preplanning for handling incidental releases
for minor emergencies in the process area needs to be done, appropri-
ate equipment for the hazards must be provided, and training conducted
for those employees who will perform the emergency work before they
respond to handle an actual release. The employer's training program,
including the hazard communication standard training is to address the
training needs for employees who are expected to handle incidental or
minor releases. Preplanning for releases that are more serious than
incidental releases is another important line of defense to be used by
the employer. When a serious release of a highly hazardous chemical
occurs, the employer through preplanning will have determined in ad-
vance what actions employees are to take. The evacuation of the imme-
diate release area and other areas as necessary would be accomplished
under the emergency action plan. If the employer wishes to use plant
personnel such as a fire brigade, spill control team, a hazardous ma-
terials team, or use employees to render aid to those in the immediate
release area and control or mitigate the incident, these actions are
covered by chapter 296-824 WAC, Emergency response to hazardous sub-
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stance releases. If outside assistance is necessary, such as through
mutual aid agreements between employers or local government emergency
response organizations, these emergency responders are also covered by
chapter 296-824 WAC. The safety and health protections required for
emergency responders are the responsibility of their employers and of
the on-scene incident commander. Responders may be working under very
hazardous conditions and therefore the objective is to have them com-
petently led by an on-scene incident commander and the commander's
staff, properly equipped to do their assigned work safely, and fully
trained to carry out their duties safely before they respond to an
emergency. Drills, training exercises, or simulations with the local
community emergency response planners and responder organizations 1is
one means to obtain better preparedness. This close cooperation and
coordination between plant and local community emergency preparedness
managers will also aid the employer in complying with the Environmen-
tal Protection Agency's risk management plan criteria. One effective
way for medium to large facilities to enhance coordination and commu-
nication during emergencies for on plant operations and with 1local
community organizations is for employers to establish and equip an
emergency control center. The emergency control center would be sited
in a safe zone area so that it could be occupied throughout the dura-
tion of an emergency. The center would serve as the major communica-
tion link between the on-scene incident commander and plant or corpo-
rate management as well as with the local community officials. The
communication equipment in the emergency control center should include
a network to receive and transmit information by telephone, radio, or
other means. It is important to have a backup communication network in
case of power failure or one communication means fails. The center
should also be equipped with the plant layout and community maps,
utility drawings including fire water, emergency lighting, appropriate
reference materials such as a government agency notification 1list,
company personnel phone list, SARA Title III reports and safety data
sheets, emergency plans and procedures manual, a listing with the lo-
cation of emergency response equipment, mutual aid information, and
access to meteorological or weather condition data and any dispersion
modeling data.

(14) Compliance audits. Employers need to select a trained indi-
vidual or assemble a trained team of people to audit the process safe-
ty management system and program. A small process or plant may need
only one knowledgeable person to conduct an audit. The audit is to in-
clude an evaluation of the design and effectiveness of the process
safety management system and a field inspection of the safety and
health conditions and practices to verify that the employer's systems
are effectively implemented. The audit should be conducted or led by a
person knowledgeable in audit techniques and who is impartial towards
the facility or area being audited. The essential elements of an audit
program include planning, staffing, conducting the audit, evaluation
and corrective action, follow-up and documentation. Planning in ad-
vance 1s essential to the success of the auditing process. Each em-
ployer needs to establish the format, staffing, scheduling, and veri-
fication methods prior to conducting the audit. The format should be
designed to provide the lead auditor with a procedure or checklist
which details the requirements of each section of the standard. The
names of the audit team members should be listed as part of the format
as well. The checklist, if properly designed, could serve as the veri-
fication sheet which provides the auditor with the necessary informa-
tion to expedite the review and assure that no requirements of the
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standard are omitted. This verification sheet format could also iden-
tify those elements that will require evaluation or a response to cor-
rect deficiencies. This sheet could also be used for developing the
follow-up and documentation requirements. The selection of effective
audit team members 1s critical to the success of the program. Team
members should be chosen for their experience, knowledge, and training
and should be familiar with the processes and with auditing techni-
ques, practices, and procedures. The size of the team will vary de-
pending on the size and complexity of the process under consideration.
For a large, complex, highly instrumented plant, it may be desirable
to have team members with expertise in process engineering and design,
process chemistry, instrumentation and computer controls, electrical
hazards and classifications, safety and health disciplines, mainte-
nance, emergency preparedness, warehousing or shipping, and process
safety auditing. The team may use part-time members to provide for the
depth of expertise required as well as for what is actually done or
followed, compared to what is written. An effective audit includes a
review of the relevant documentation and process safety information,
inspection of the physical facilities, and interviews with all levels
of plant personnel. Utilizing the audit procedure and checklist devel-
oped in the preplanning stage, the audit team can systematically ana-
lyze compliance with the provisions of the standard and any other cor-
porate policies that are relevant. For example, the audit team will
review all aspects of the training program as part of the overall au-
dit. The team will review the written training program for adequacy of
content, frequency of training, effectiveness of training in terms of
its goals and objectives as well as to how it fits into meeting the
standard's requirements, documentation, etc. Through interviews, the
team can determine the employee's knowledge and awareness of the safe-
ty procedures, duties, rules, emergency response assignments, etc.
During the inspection, the team can observe actual practices such as
safety and health policies, procedures, and work authorization practi-
ces. This approach enables the team to identify deficiencies and de-
termine where corrective actions or improvements are necessary. An au-
dit is a technique used to gather sufficient facts and information,
including statistical information, to verify compliance with stand-
ards. Auditors should select as part of their preplanning a sample
size sufficient to give a degree of confidence that the audit reflects
the level of compliance with the standard. The audit team, through
this systematic analysis, should document areas which require correc-
tive action as well as those areas where the process safety management
system is effective and working in an effective manner. This provides
a record of the audit procedures and findings, and serves as a base-
line of operation data for future audits. It will assist future audi-
tors in determining changes or trends from previous audits. Corrective
action is one of the most important parts of the audit. It includes
not only addressing the identified deficiencies, but also planning,
followup, and documentation. The corrective action process normally
begins with a management review of the audit findings. The purpose of
this review is to determine what actions are appropriate, and to es-
tablish priorities, timetables, resource allocations, and requirements
and responsibilities. In some cases, corrective action may involve a
simple change in procedure or minor maintenance effort to remedy the
concern. Management of change procedures need to be used, as appropri-
ate, even for what may seem to be a minor change. Many of the defi-
ciencies can be acted on promptly, while some may require engineering
studies or indepth review of actual procedures and practices. There
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may be instances where no action is necessary and this is a valid re-
sponse to an audit finding. All actions taken, including an explana-
tion where no action is taken on a finding, needs to be documented as
to what was done and why. It is important to assure that each defi-
ciency identified is addressed, the corrective action to be taken no-
ted, and the audit person or team responsible be properly documented
by the employer. To control the corrective action process, the employ-
er should consider the use of a tracking system. This tracking system
might include periodic status reports shared with affected levels of
management, specific reports such as completion of an engineering
study, and a final implementation report to provide closure for audit
findings that have been through management of change, if appropriate,
and then shared with affected employees and management. This type of
tracking system provides the employer with the status of the correc-
tive action. It also provides the documentation required to verify
that appropriate corrective actions were taken on deficiencies identi-
fied in the audit.

[Statutory Authority: RCW 49.17.010, 49.17.040, 49.17.050, 49.17.060
and 29 C.F.R. 1910 Subpart z. WSR 14-07-086, § 296-67-291, filed
3/18/14, effective 5/1/14. Statutory Authority: RCW 49.17.010,
[49.17].040, [49.17].050, and [49.17].060. WSR 02-20-034, S
296-67-291, filed 9/24/02, effective 10/1/02. Statutory Authority: RCW
49.17.010, [49.17].040, and [49.17].050. WSR 01-11-038, § 296-67-291,
filed 5/9/01, effective 9/1/01. Statutory Authority: Chapter 49.17
RCW. WSR 93-21-075 (Order 93-06), § 296-67-291, filed 10/20/93, effec-
tive 12/1/93; WSR 92-17-022 (Order 92-06), § 296-67-291, filed
8/10/92, effective 9/10/92.]
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