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ABSTRACT 

 

US Occupational Safety and Health Administration (OSHA) developed a program called 

Process Safety Management (PSM) due to the increasing major accidents in the process 

industries which has resulted in the losses of life, monetary and asset, as well as 

pollution to the environment. The PSM program has been regulated in many countries 

such as US and Europe. In Malaysia, the regulation related to PSM is still under review 

and many companies such as PETRONAS have implemented voluntarily. PSM covers 

14 elements under the OSHA 29 CFR 1910.119. Employee Participation provides the 

means through which workers develop and express their own commitment to safety and 

health, for both themselves and their fellow workers. Currently, an employee 

participation model that complies with PSM regulation requirement is not available in 

open literature. The main goal of the research is to develop a prototype model for 

employee participation that complies with PSM regulation. The framework is developed 

based on PSM OSHA 29 CFR 1910.119(c) and piping and instrumentation diagram 

(P&ID) is used as a platform for the development of the model.  The model is 

programmed using Microsoft Access and verified with the data from participation of the 

employer and employees for one of the PSM element that is Emergency Response Plan 

(ERP) at Plant X in Malaysia. The developed prototype could be extended for the 

development of full model in order to suit with the need of industries and also to comply 

with PSM regulation requirement.  
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CHAPTER 1: INTRODUCTION 

 

1.1 Background of Study 

Any kind of unexpected release of highly toxic, reactive and flammable in 

gaseous or liquid form in the process can cause a possibility of a major disaster to occur 

(OSHA, 2000; Hendershot, 2009). The unplanned releases of hazardous chemicals have 

been around for years in the process industries and cause the occurrence of various 

incidents to happen. The incidents result in the loss of life, monetary and also potential 

impact to the environment (OSHA, 1992, 2000). 

A number of major disasters in 70s, 80s and 90s in the process industries such 

Flixborough, England (1974), Bhopal, India (1984), Phillips Petroleum Company, 

Pasadena, Texas (1989) and BASF, Cincinnati, Ohio (1990); has initiated the 

introduction of stringent process safety regulation (OSHA, 1992; Joseph et. al., 2005). In 

1992, US Occupational Safety and Health Administration (OSHA) issued the “Process 

Safety Management of Highly Hazardous Chemicals” (29 CFR 1910.119) standard to 

help ensure a safe and healthy workplace. In the standard, it contains the requirements 

for the management of hazards associated with processes using highly hazardous 

chemicals in the process industries that also integrate technologies, procedures and 

management practice. 

OSHA PSM 29 CFR 1910.119 comprises of 14 elements that is implemented in 

process industries to manage highly hazardous chemicals which is listed as Appendix A 

in 29 CFR 1910.119 (OSHA, 1992). The 14 elements of PSM are employee 

participation, process safety information, process hazard analysis, operating procedures, 

training, contractors, pre-startup safety review, mechanical integrity, hot work permit, 

management of change, incident investigation, emergency planning and response, 

compliance audit and trade secrets (Mason, 2001a, 2001b). 

Employee Participation, also refer as Workforce Involvement was place the first 

out of the 14 PSM elements by OSHA. Employee Participation plays a vital role in PSM 
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as the involvement of all employees at every level is fundamental to the success of such 

program.  

 

1.2 Problem Statement 

Even though, industries are aware on the importance of employee participation 

in PSM program, however they are not clear on the coverage and the best way to 

implement according to the need of PSM OSHA 1990.119(c) requirement. PSM OSHA 

regulation does not provide any specific technique for industries to follow and how 

detail the evidence should be provided as a proof of compliance. Open literatures 

regarding the technique, model and tool for employee participation to ensure significant 

contribution of process safety and ensure PSM compliance are very scarce.  There is 

clearly lack of proper system or model for employee participation that could be easily 

used by the industry to ensure compliance with PSM regulation.  

 

1.3 Objective 

The objectives of this project are: 

1. To develop framework of employee participation according to Process Safety 

Management (PSM) regulation. 

2. To develop employee participation model that could be used by the industry 

based on the developed framework. 

3. To utilize the model and validate using case studies from real process plant data. 

 

1.4 Scope of Study 

The scope of study of this project includes: 

1. The framework is developed based on Occupational Safety and Health 

Administration (OSHA) PSM 1910.119 (c). 

2. The developed model is for the purpose of prototype and programmed using 

Microsoft Access 2010.  
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3.  P&ID is used as a platform to guide for PSM compliance.  

4. The case study is from the participation of the employer and employees for 

Emergency Response Plan (ERP) at Plant X. 

 

1.5 Relevancy & Feasibility of the Project 

 This project is relevant to the process industries as the results from this project 

can be utilized by the industries to enhance the Process Safety Management system. The 

implementation of developed technique for employee participation element of PSM 

could help industries to comply with PSM 1910.119 (c) requirements. Nevertheless, a 

clear participation of employee that following the PSM regulation and standard could 

reduce the frequency of accidents in the workplace and perhaps to prevent the world’s 

worst industrial disaster involving life of workers like one that occur in Bhopal, India. 
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CHAPTER 2: LITERATURE REVIEW 

 

2.1 Defining Employee Participation 

Employees at all levels and positions have diversity of roles, responsibilities, 

knowledge and expertise which capable to fulfill process safety management system 

development, implementation, and enhancement to ensure the safety of the 

organization’s operation. However, there is lack of participation from employees as they 

may not be aware of all their opportunities to contribute (CCPS, 2007). 

In response to the US’s Clean Air Act Amendments (CAAA) enacted in 1990, 

OSHA issued the Process Safety Management (PSM) of Highly Hazardous Chemicals 

standard in 1992. Section 304 of the CAAA states that employers are to consult with 

their employees and their representatives in the development and implementation of the 

PSM program elements and hazard assessments. In addition, Section 304 also required 

employers to train and educate their employees and to inform affected employees of the 

findings from incident investigations required by the PSM program (Martineau & 

Novello, 2004). These requirements of Section 304 CAAA are issued in OSHA 

1910.119(c) under Employee Participation. Employee Participation standard in OSHA 

PSM 1910.119(c) is intended to provide active participation and essential flow of 

information between management and employees on process safety to eliminate or 

mitigate the consequences of catastrophic releases of highly hazardous chemicals in the 

workplace.  
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2.2 OSHA 29CFR 1910.119 (c): Employee Participation 

 

 

2.2.1 OSHA 29CFR 1910.119 (c)(1) 

Employers are required to prepare a written plan for employee involvement. No 

specific documentation of employee involvement beyond that specified in the written 

plan which the degree of employee participation should be evident in such PSM 

documentation as PSM reports and minutes of safety meetings. The plan must address 

the minimum requirements for consultation on the development of PHAs and other PSM 

elements. It must also address worker access to PHAs, PSI, and all other documentation 

developed under the PSM Rule (DOE, 1996). 

 

2.2.2 OSHA 29CFR 1910.119 (c)(2) 

OSHA expects employers to consult with employees and their representatives on 

each PSM element (including development of employee participation plan). Employees 

with a working understanding of chemical process should serve as informational 

resources in the development of chemical process accident prevention plans, the 

performance of PHAs, and the conduct of incident investigations and audits. As a 

minimum, employees and representatives must be consulted (i.e., information 

• Employers shall develop a written plan of
action regarding the implementation of
employee participation requred by this
paragraph.

OSHA 29CFR 
1910.119 (c)(1)

• Employers shall consult with employees and
their representatives on the conduct and
development of process hazards analyses and
on the development of other elements of
process safety management in this standard.

OSHA 29CFR 
1910.119 (c)(2)

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

OSHA 29CFR 
1910.119 (c)(3)
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exchanged and input solicited). The effectiveness of PSM programs depends on the 

employers’ and employees’ sense of ownership and accountability. Accountability in 

this context is the obligation of an individual or organization to account for its activities, 

accept responsibility for them, and to disclose the result in a transparent manner. 

Management commitment at all levels is necessary for PSM to be effective. The 

objectives of accountability are to demonstrate the status of process safety compared to 

other business objectives (e.g. production and cost), to set objectives for safe process 

operation and to set specific process safety goals. These objectives should be internally 

consistent i.e. supported by appropriate resources (DOE, 1996). 

The key components for accountability are: 

1. Continuity of operations 

 To avoid compromising process safety, continuity of operation is best 

addressed at the planning stage by features such as: 

- spare and redundant equipment, 

- multi-train rather than single stream operations,  

- independent capability to shut down small sections of the plant, 

etc. 

2. Continuity of organization 

 Accountability should be flexible enough to accommodate changes in 

organizational structure while ensuring that process safety tasks are 

properly assigned and performed throughout the change. 

3. Quality process 

 Process safety problems can be seen as non-conformance with 

specifications, and many of the techniques used to establish systems for 

quality can be applied to control process safety performance. 

4. Control of exceptions 

 Variance procedures should allow expectations to be managed with 

appropriate controls by assigning accountability to qualified personnel. 

 



7 
 

5. Management accessibility & communication 

 Senior managers and accountable to be accessible for guidance on 

process safety decisions, and for resolving conflicting views among 

safety. 

 Include communication of the understanding on process safety 

accountability and coordination of overlapping responsibilities between 

individuals/ units to ensure no gaps occur. 

6. Company expectations 

 Establish broad process safety goals which include both philosophical 

issues & detailed targets. 

 Decision-making process should be driven by safety culture rather than 

by ad hoc/ reactive solutions. 

 Metrics should be established to monitor performance and compare 

results with design intent. 

 

2.2.3 OSHA 29CFR 1910.119 (c)(3) 

Access under the PSM Rule means that information must be made available for 

employees and their representatives in a reasonable manner. Reasonable access may 

require loaning documents or placing copies in more convenient places (DOE, 1996). 

 

2.3 Implementation of Employee Participation 

 According to CCPS (2007), implementation of Employee Participation usually 

consists of: 

1. Identification of additional mutual roles that employees can and should play in 

the implementation of PSM and 

2. The establishment of mechanism to facilitate this participation. 

However, detail implementation of PSM participation is not available in the open 

literature. The closest literature published for the employee participation is from United 

Kingdom Health and Safety Executive (UKHSE) (2001). Table 1 below shows the lists 
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of general areas of activity in which employee participation could be implemented as 

suggested by UKHSE, 2001. 

 

Table 1: UK HSE Employee Participation Suggestion 

Policy Employee Participation in development or review of policy statement. 

Organizing   

Control Giving employees specific health and safety responsibilities. 
    

Communication Employees are involved in delivering health and safety 

  responsibilities. 
 

  

Competence Employees are involved in design and delivery of training. 
    

Cooperation Structure of safety committees. 

  Suggestion schemes. 

Planning   

Objectives/plans Employees are involved in setting health and safety plans/objectives. 
    

Risk Assessments Employees participate in risk assessments. 
    

Procurement Employees are involved in the procurement of equipment,  

  materials, etc. 
    

Design Employees help design new ways of working. 
    

Problem Solving Employees are involved in problem solving. 
    

Operation of risk control Employees are involved in planning risk control systems. 

systems   

Measurement   

Active monitoring Employees assist in carrying out inspections, observations, etc. 
    

Reactive monitoring Employees participate in accident and near miss investigations and 

  hazard spotting. 

Audit and Review Employees participate in audit of the efficiency, effectiveness, and 

  reliability of the health and safety system and in systematic reviews of 

  performance, based on data from monitoring and  audits 
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2.4 Key Principles of Employee Participation 

The following are key principles stated by CCPS that should be address when 

developing, evaluating, or improving any management system for employee 

participation element: 

 

 

2.4.1 Maintain a dependable practice 

A company wants any activities or jobs to be performed properly and consistently 

throughout the life of the facility. The following are some essential features that need to 

be considered for employee participation practice to be executed dependably across a 

company or facility:  

1. Ensure consistent implementation 

In order to ensure consistent implementation, the employee participation 

program should be documented in details and addressing the general 

management aspects. All the activities in each PSM element should be identified 

and documented in element-specific program documentation for employees to be 

involved in the design, development, implementation, and continuous 

improvement of the element. 

2. Involve competent personnel 

All employees in a company should have basic awareness of employee 

participation program to enable them to interact with it and contribute to it. This 

awareness can be maintained through periodic reminders within employee safety 

and information meeting. For ensuring active participation of employees in PSM 

Maintain a dependable practice

Conduct work activities

Monitor the system for effectiveness

Actively promote the workforce involvement program
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element, it is important for the employees to understand their personal 

responsibility. 

 

2.4.2 Conduct work activities 

1. Provide appropriate inputs 

Some of the inputs to the employee participation program are the suggestion 

form, and active participations of, employees in the design, development, 

implementation, and continuous implementation, and continuous improvement 

of the PSM element. Written plan documentation should, at a minimum, identify 

opportunities for employee participation that are required by corporate or 

regulatory requirements. 

2. Apply appropriate work processes and create element work products 

Employee participation work practices and products will be specific to the 

various elements. The resulting work product(s) could be the revised procedure 

and the records of the submitted suggestion and its resolution. 

 

2.4.3 Monitor the system for effectiveness 

1. Ensure that the employee participation practices remain effective 

Once the employee participation program is completed, periodic monitoring, 

maintenance, and corrective action will be needed to keep it operating at peak 

performance and efficiency. In enhancing the effectiveness of specific PSM 

elements, a carefully selected set of relevant metrics should be identified for 

monitoring the role of employee participation. 

   

2.4.4 Actively promote the workforce involvement program 

1. Stimulate employee participation 

The employee participation program cannot achieve its intended goals without 

active participation from employee in PSM elements. In order to stimulate such 

participation, initial initiatives may be required. This may be particularly true for 
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organizations that are lack in a tradition of seeking or accepting worker input or 

whose past management support for safety programs has been weak. 

2. Adopt new employee participation opportunities 

A list of tasks included in the program documentation is unlikely to 

comprehensively address all opportunities for employee participation in the 

design, development, implementation, and improvement of the RBPS 

management system. As the culture matures, new opportunities for employee 

participation may be created or otherwise become apparent. The employee 

participation program should be sufficiently flexible to embrace such 

opportunities as they are identified. 

3. Publicize the success of employee participation program 

Sharing the results from the implementation of the employee participation 

program should help stimulate worker interest in participation. Demonstrating 

the positive benefits yielded by the program should illustrate both a return on the 

investment of effort made by employee participation and receptivity of 

management to the involvement of workers in PSM system. 

 

2.5 Industrial Case Accidents Related to Employee Participation Issues 

2.5.1 Fire at Refinery Plant in Sunray, Texas 

 

Figure 1: Fire in Sunray, Texas 

Hardy (2013) summarize on a fire that occurred on 16 February 2007 at a 

refinery plant in Sunray, Texas which resulted from issues related to employee 
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participation. The fire resulted in extensive damage to the facility and four employees 

were injured. The major contribution for the accident is the cracked of unused pipe for 

about 15 years that lead to the leaked of liquid propane. Apart from that, an isolation 

valve was leaked causing the pipe poorly isolated. According to U.S. Chemical Safety 

and Hazard Investigation Board (CSB) in its accident investigation report, the cracking 

of the pipe is due to the accumulation of water in the low portion of the pipe that froze 

during cold weather. The propane in the pipe expanded when the outside temperature 

warmed, vented out of the crack and ignite. As the remotely operated valves had not 

been installed, the operator are unable to shut the flow of propane thus made the fire 

became worse. The CSB blamed the refinery’s hazard analysis processes and its freeze 

protection process. The CSB identified several aspects of the hazard analysis that led to 

the failure to identify the potential for a “dead leg” that led to freezing, and did not 

identify the need for remotely operated valves. Moreover, the CSB found that the hazard 

analysis was not involve the operator of the facility and only performed by a contractor. 

This failure to involve the personnel running the facility may have led to the failure to 

uncover these hazards. Lastly, there was no hazard tracking process prepared to follow 

up on recommendations made as part of the hazard analysis process. 

 

2.5.2 Toxic Release at DuPont Belle 

 

Figure 2 : Toxic Release at DuPont Belle 



13 
 

A release occurred at DuPont facility in Belle, West Virginia on 23rd January 

2010 exposing a veteran operator which results in his death one day later. DuPont 

officials told the CSB that a braided steel hose connected to a one-ton capacity phosgene 

tank suddenly ruptured, releasing phosgene into the air. An operator who was exposed to 

the chemical was transported to the hospital, where he died the following day. The 

phosgene release followed two other accidents at the same plant in the same week, 

including an ongoing release of chloromethane from the plant’s F3455 unit, which went 

undetected for several days, and a release from a spent sulfuric acid unit. The plant 

announced over the weekend that it would be shutting down a number of process units 

immediately for safety checks. The CSB is also investigating a November 2010 accident 

at the DuPont facility outside Buffalo, NY, that fatally injured one worker.   

The CSB investigation found common deficiencies in DuPont Belle plant safety 

managements systems springing from all three accidents: maintenance and inspections, 

alarm recognition and management, accident investigation, emergency response and 

communications, and hazard recognition. The CSB found that each incident was precede 

by an event or multiple events that triggered internal incident investigations, which then 

issued recommendations and corrective actions. But this activity was not sufficient to 

prevent the accident from recurring. The CSB recommended that the facility revise its 

near-miss reporting and investigation policy to emphasize anonymous participation by 

all employees so that minor problems can be addressed before they become serious 

(CSB, 2011a). The CSB report also recommends the Belle plant ensure that its computer 

systems will provide effective scheduling of preventive maintenance to require, for 

example, that phosgene hoses get replaced on time (CSB, 2011b). 

 

2.6 OSHA Employee Participation Inspection 

Appendix A shows an example of the checklist used by OSHA officials when 

inspecting a plant for compliance with the PSM Standard related to Employee 

Participation. The checklist helps the employer to identify the gaps of their employee 

participation system for improvement. 
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CHAPTER 3: METHODOLOGY 

3.1 Research Methodology 

 

 

Figure 3: Flow Chart of Research Methodology 
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Figure 3 shows the flow of conducting this study. The framework of Employee 

Participation is develop based on Occupational Safety and Health Administration 

(OSHA) Process Safety Management (PSM) of Highly Hazardous Chemicals (HHC), 29 

CFR 1910.119(c). The framework provides a basis on the steps to conduct employee 

participation of PSM. The employee participation model is developed using Microsoft 

Access. The model is analyzed and validated using case study from the data provided for 

Emergency Response Plan (ERP) at Plant X to check the effectiveness of the model. The 

Plant X is used as the plant gave the permission to use the plant data related to this 

project only and did not allow to reveal the name of the plant. The model focuses to 

make it user-friendly and effective in performing employee participation for PSM. The 

model is in the form of a computer database for manual checklist. In addition, the model 

allows process industries to check for the gaps and provide recommendations to close 

the gaps related to employee participations. Therefore, the process industries could 

benefit in terms of a successful implementation of process safety management program 

while preventing major disaster such as fire, explosion and unplanned release of toxic 

materials due to issues related to employee participation.  

 

3.2 Tools/ Software 

Microsoft Access 2013: 

Microsoft Access, also known as Microsoft Office Access, is a database 

management system from Microsoft that combines the relational Microsoft Jet Database 

Engine with a graphical user interface and software-development tools. It is a 

component of the Microsoft Office suite of applications, included in the Professional 

and higher editions or sold separately. Microsoft Access stores data in its own format 

based on the Access Jet Database Engine. It can also import or link directly to 

data stored in other applications and databases.  

 

 

http://en.wikipedia.org/wiki/Database_management_system
http://en.wikipedia.org/wiki/Database_management_system
http://en.wikipedia.org/wiki/Microsoft
http://en.wikipedia.org/wiki/Relational_database
http://en.wikipedia.org/wiki/Microsoft_Jet_Database_Engine
http://en.wikipedia.org/wiki/Microsoft_Jet_Database_Engine
http://en.wikipedia.org/wiki/Graphical_user_interface
http://en.wikipedia.org/wiki/Microsoft_Office
http://en.wikipedia.org/wiki/Data
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3.3 Project Activities 

The project activities must be accomplished in order to meet the objective of this project, 

which is represented in Figure 4. 

 

 

Figure 4: Project Activities 

Problem Statement and Objective of this 
Project

Identifying the purpose of this research project

Literature Review and Framework

Gathering as much information as possible from 
various sources such as journals and websites

Model Design

Identifying the subjects that need to be 
investigated, the model parameters and the 

collection of results

Data Analysis and Interpretation

The findings obtained are analyzed and interpreted 
critically. Comparison with other literature 

readings will also be done.

Documentation and Reporting

The whole research project will be documented 
and reported in detail. Recommendations or 

aspects that can be further improved in the future 
will also be discussed.  
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3.4 Gantt Chart and Key Milestone 

Table 2: Gantt Chart and Milestone for FYP1 

 

 

1 2 3 4 5 6 7 8 9 10 11 12 13 14

Develop Employee Participation 

Framework & familiarize with Access 

software

Learn from previous model developed

Develop finalized Employee Participation 

framework in comliance with PSM 

System

Submission of draft interim report

Submission of interim report

Study incidents related to Employee 

Participation to identify gaps

Familiarize with existing techniques or 

framework

Identify gaps or improvement methods

Submission of extended proposal

Proposal Defense

Activities
Week No

Selection of Project Topic

Preliminary Research

Familiarize and identify Employee 

Participation OSHA requirements
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Table 3: Gantt Chart and Milestone for FYP2 

 

  
 

Gantt Chart 

     
 

Key Milestone 

1 2 3 4 5 6 7 8 9 10 11 12 13 14

Submission of dissertation (soft bound)

Submission of Technical Paper

Viva

Submission of dissertation (hard bound)

Submission of Progress Report

Remodelling and retesting of data

Finalizing model final data collection and 

comparison

Pre-Sedex

Submission of Draft Final Report

Activities
Week No

Develop Access model based on 

Employee Participation framework 

created

Test run model and collect data for 

analysis

Diagnosis and trobelshooting

Testing and diagnose of feasibility of 

prototype
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CHAPTER 4: RESULT AND DISCUSSION 

 

4.1 Employee Participation Framework 

 

Figure 5: Employee Participation Framework 
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4.2 Framework Description 

Figure 5 shows the Employee Participation framework that was developed based 

on the interpretation of OSHA 29 CFR 1910.119(c). The Employee Participation 

element involves 3 main principles, with the first one requires written plan of action of 

Employee Participation (29 CFR 1910.119(c)(1)), the second is to consult the 

employees and representatives on the conduct and development of PSM element (29 

CFR 1910.119(c)(2)), and lastly the third is to provide access to all information required 

to conduct and develop the PSM element to the employees and representatives (29 CFR 

1910.119(c)(3)). 

The implementation of Employee Participation begins with selecting the PSM 

element to be developed. The Employee Participation documentation may need to be 

developed for all 13 other elements that are process safety information, process hazard 

analysis, operating procedures, training, contractors, pre-startup safety review, 

mechanical integrity, hot work permit, management of change, incident investigation, 

emergency planning and response, compliance audits and trade secrets.  

Once the PSM element has been selected, the employer needs to check the 

availability of the written plan. If the written plan is not available, the employer needs to 

develop the written plan of action on how the employee can perform the task of actions 

for the selected PSM element. The written plan should also include employee 

involvement on the conduct and development of PSM element. The next step is the 

employer to provide the employee on the method of consultation on the conduct and 

development of PSM element based on the provided written plan. The active employees’ 

participation in all elements through consultation will enhance the overall PSM program. 

The last principle is to allow the employees and the representatives on the access to all 

information that deem necessary to conduct and develop the PSM element. The PSM 

standard requires employees to have the access to all information and materials for the 

development of PSM element. 

Once the employee participation requirements based on the three main principles 

of Employee Participation have been accomplished, employees can start to develop and 
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conduct the PSM element. The cycle continues until the requirements of Employee 

Participation element have been developed and conducted to all other PSM elements.  

 

4.3 Use of Piping and Instrumentation Diagram (P&ID) for Employee 

Participation 

 

Figure 6: P&ID as a platform for the implementation of Employee Participation 
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Piping and Instrumentation Diagram (P&ID) contains schematics for all 

equipment, piping, valves, various components such as pneumatic air lines and control 

mechanisms such as control valves. It provides an additional level of detail for the 

design of a process plant. P&ID is commonly used by people in the plant as a major 

reference for example whenever problem occurs or for training purposes.  The P&ID is 

used as a platform to conduct and manage the information and documentation of 

employee participation in a more structured manner. P&ID is also used as a platform to 

develop the employee participation model. Thus, P&ID is useful as it contains 

information that is essential to develop an employee participation written plan of action 

and could also be easily implemented in a process plant.  

Following the concept of HAZOP, P&ID can be divided into nodes. The number 

of nodes is depending on how big the process plant which normally reflecting the 

number of equipment and its auxiliary components. Commonly, bigger the process plant 

will have more P&ID. It is common to have hundreds of P&ID for one process plant. 

Thus, it is appropriate to divide the P&ID into smaller groups known as nodes to 

develop, conduct and manage the Employee Participation element easily. Referring to 

Figure 6, once the node has been selected, the development and conduct of the 

Employee Participation for the selected PSM element can be initiated. The 

implementation of employee participation element involves preparing a written 

document for ease of consultation on the conduct and development of PSM element as 

well as to provide active participation of employees. The use of P&ID nodes also helps 

the users to easily trace the experts who have help in the conduct and development of 

PSM element. The active participation of employees can be achieved as employees 

provide detail information on the roles and responsibilities in accomplishing the conduct 

and development of PSM element for certain nodes from P&ID. The process is repeated 

in the same node until all the PSM elements have been selected for the conduct of 

Employee Participation. After Employee Participation has been developed and 

conducted for all PSM elements within the node, then another node from the P&ID will 

be chosen. The cycle continues for each node for the corresponding P&ID. 
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4.4 Development of Employee Participation Model 

4.4.1 Employee Participation Preliminary Model Using Microsoft Excel 2010 

 

 

   

Figure 7: Preliminary Model of Employee Participation
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The implementation of the usage of P&ID as a basis for employee participation 

can be further strengthen by the use of model to manage the participations and 

responsibilities for every level of employees in an organization. The use of computer 

database software can be utilized for the said purpose. 

The function of the employee participation model is as following:- 

i. To evaluate the participation of employees and to provide consultation in every 

PSM program. 

ii. To provide access of information to employers and employees. 

iii. To ease the Employee Participation auditing process. 

iv. To provide proper documentation of data in database and tracking of information. 

v. To ease the process of identifying and closing the gaps  in Employee 

Participation program. 

Microsoft Excel can be used as a medium for the development of Employee 

Participation Model to generate a general idea before it was transfer to a more 

convenience database software, Microsoft Access. Figure 7 shows a preliminary model 

for Employee Participation that was developed based on the Employee Participation 

framework (refer figure 5). The preliminary model shown in Figure 7 is for the 

prototype purpose to verify the effectiveness of the developed framework to ensure the 

compliance to the OSHA requirement. Once the model has been verified, actual model 

is developed using Microsoft Access 2013. Process Hazard Analysis (PHA) has been 

chosen for the validation of the preliminary model (refer Appendix B and C). Appendix 

B shows PHA framework that is used as a basis for validating the preliminary model of 

Employee participation in order to check all requirements of PHA are met.  

The general Employee Participation model for Employee Participation consists 

of ‘Section’, ‘Requirement in PSM Element Procedure’ and ‘Written Plan (29 CFR 

1910.119(c)(1))’ columns. The ‘Written Plan (29 CFR 1910.119(c)(1))’ is further divide 

into ‘Provide access to information (29 CFR 1910.119(c)(2))’ and ‘Consult employees 

on the conduct and development of PSM (29 CFR 1910.119(c)(3))’. By further divide 
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this written plan, all the requirements to conduct Employee Participation can be 

accomplish. 

‘Provide access to information (29 CFR 1910.119(c)(2))’ contain subsection of 

‘Required information’ and ‘Reference no’. In this section, all the information needed in 

the process of conduct and development of PSM element is provided to employees 

together with the reference number for particular information for ease of referencing. 

Under the ‘Consult employees on the conduct and development of PSM (29 

CFR 1910.119(c)(3)’, there are 7 subsections which are ‘Task’, ‘Responsible person/ 

team’, ‘Responsibilities’, ‘Experience’, ‘Person Consulted’, ‘Date Consulted’ and 

‘Remarks’. By assigning who responsible for specific task and stated their 

responsibilities, employees will be aware of their opportunities to contribute for 

enhancing and ensuring the safety of the organization. Hence, active participation of 

employees can be achieved. Besides, defining the responsibilities of employees will also 

ease the employers to provide consultation.  

  

4.4.2 Employee Participation Model Using Microsoft Access 2013 

The model takes into account on the requirement for employers and employees to 

commit to the OSHA PSM Employee Participation Standard. The model is designed to 

ensure that the participation of employees in every activities are kept in systematic 

manner for the ease of consultation and tracking of information. The model is divided 

into two parts which is Main Interface showed in Figure 8 and Data Collection showed 

in Figure 9.  

Main Interface:  

The main interface provide the user an overview of the Employee Participation based on 

the requirements set upon by OSHA PSM Standard 1910.119 (c ) where stated that there 

are 3 requirements to be considered. Moreover, this functions provides an initial 

understanding to the end user before they start key in the data to the Employee 

Participation Model. 
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Figure 8: Main Interface of Employee Participation Model 

 

Data Collection: 

The employee participation data is needed to gauge whether the PSM element 

comply with the OSHA PSM standard. The user of the model will have to input the 

employee participation findings into the model to enable the data is recorded and stored 

in the model. This will centralize the collection of the data and could help to manage the 

data systematically. This data collection refers to information of the previous employee 

participation review and to assist user to plan on which element that will need to conduct 

the review on employee participation. The model for data collection as shown in Figure 

9 consists of ‘Standard’, ‘PSM Element’, ‘Requirement based on Employee 

Participation’, ‘Compliance?’, ‘Complete?’, ‘Date of  Completion’, and ‘Remarks’ 

section. 

The ‘PSM Element’ section with specific ‘Standard’ shows the 9 elements out of 

14 elements in OSHA PSM that required for an employee participation review. 

According to (DOE, 1996), employee participation is not required for all PSM elements, 

just where the involvement of employee is relevant. The user could click each of the 

PSM elements in blue colour in this section where there is hyperlink that will navigate 

the user to the ‘Main Menu of the PSM element’ to conduct the review. The 

‘Requirement based on Employee Participation’ is to direct the user on which area to 

focus in when doing the review for specific element. The ‘Compliance?’ is also 

important as to gauge on whether the element comply with OSHA PSM standard. If an 

element does not satisfy the requirements set upon, it is needed to determine the 
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deficiencies or gap in the implementation of employee participation in the element of 

PSM program. There is also ‘Completion Date’ section to show when the previous 

reviewed had been completed and to remind the user to keep the model up-to-date. As it 

is not stated in OSHA requirement on how often to conduct the review, it is proposed 

that the review is done every 3 years to keep track with the audit process which is done 

every 3 years. Lastly, there is also ‘Remarks’ section to marks any gaps in each PSM 

element. If the gaps is found to be critical, and in need of immediate rectification, the 

review team can suggest on a scheduled date for rectification to avoid any potential 

accident to occur. 
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Figure 9: Data Collection of Employee Participation Model



29 
 

4.5 Case Study – Validate Model 

The best way to validate the feasibility of Employee Participation model is by 

implementing it in a process plant. Thus, a case study was conducted using a real data 

from a local oil and gas refinery in Malaysia, named as Plant X for confidential purposes. 

The proof of the model concept is via prior PSM element studied in Plant X. To 

demonstrate the employee participation model concept, a PSM element have been 

selected which is the Emergency Response Plan (ERP).  

Referring to figure 6, P&ID is used as a platform for the implementation of 

Employee Participation. Thus, Figure 10 shows the P&ID for Plant X that is being used 

as a case study to testify the model. The P&ID is divided into several nodes, and node 1 

has been selected for this case study. Node 1 represent a storage tank labelled T-3280. 

Figure 11 basically shows the location of tank T-3280 in a plant layout of Plant X. Tank 

T-3280 consist of aqueous hydrochloric acid (HCl) used for adjusting pH of related 

streams. HCl is stored in the utilities area in amounts exceeding 1000 kg, therefore it is 

necessary for Plant X to comply with PSM Standards. The scenario provided is the 

release of HCl to the surrounding area and how the situation is mitigated through ERP 

management.  

The current involvement of workers for ERP is to be cross-checked with the 

model developed in this study. The model aims to identify any gaps in Plant X for 

complying with PSM requirements. 
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Figure 10: Node 1 Selected As Case Study 

 

Figure 11: Location of Node 1 from Plant Layout 
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4.5.1 Emergency Response Plan (ERP) Element – Validate Model 

As mentioned earlier, as the user click the PSM element in Data Collection, it 

will hyperlink to ‘Main Menu of the PSM element’. Figure 12 shows ERP Main Menu 

that link with the Emergency Planning and Response in Data Collection. The ERP Main 

Menu basically shows all the ERP Requirements from ERP Model that is developed 

based on ERP PSM Framework as shown in Appendix D. This page also captures data 

for easy monitoring and tracking of incomplete items as well as the accountable persons 

and when the action items should be completed. Any incomplete sections can be verified 

with supporting information under ‘Remarks’. From Figure 12, it can be seen that Plant 

X complies with half of the PSM requirements for EPR except for Clean-Up Operations, 

Waste Handling Procedures and ER to Hazardous Substance Release. This is due to 

incomplete information regarding its training content, decontamination procedures and 

sanitation in temporary emergency sites. Basically, the completion of ERP element will 

also affected the completion of Employee Participation for ERP. From this main page 

Plant X can know which areas they are currently having difficulties in complying with. 

When the user click on one of the ‘ERP Requirements’ in Main Menu, it will create a 

hyperlink to that specific requirement for example as shown in Figure 13. Figure 13 

shows Emergency Action Plan as one of the ERP Requirements. Certain requirements of 

the ERP may have sub-standards which are additional requirements set by PSM. Figure 

14 shows an example of how sub-standards are checked for ‘Minimum elements of EAP 

1910.38 (c)’ and how Employee Participation have been implemented in this sub-

standards. Figure 15, 16 and 17 shows an enlarge image of Figure 14 named as ‘Part a’, 

‘Part b’ and ‘Part c’. ‘Part a’ is the data obtained from ERP model, while ‘Part b’ and 

‘Part c’ are the extension of the ERP model to include the element of Employee 

Participation. However, some columns in ‘Part a’ have relationship with the Employee 

Participation element which is ‘Location of Report’. The ‘Location of Report’ relate 

with ‘Provide access to information (1910.119 (c )(3)’. Other columns have been 

explained in detail in previous section which is ‘Employee Participation Preliminary 

Model Using Microsoft Access 2013’.  
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Figure 12: ERP Main Menu 
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Figure 13: Example of ERP Requirement - (Emergency Action Plan) 

 

 

Figure 14: Example of Sub Standard in Emergency Action Plan Requirement 
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Figure 15: Zoom in of Figure 14- Part a 
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Figure 16: Zoom in of Figure 14- Part b 
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Figure 17: Zoom in of Figure 14- Part c
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CHAPTER 5: CONCLUSION AND RECOMMENDATIONS 

 

5.1 Conclusion 

A systematic technique towards the Employee Participation element for PSM 

implementation in process industries is presented in this work with the aim to comply 

with the requirements of PSM CFR 1910.119 (c). A framework for Employee 

Participation requirements has been developed based on PSM Standards. Furthermore, a 

model has been developed based on this framework with that has features to allow users 

to track documents or information easily and to provide a basis for gap analysis to be 

carried out. This system assists users to better manage their Employee Participation in 

PSM implementation. The model utilizes P&ID as the foundation to conduct the studies 

on as it consists most of the information of a plant and to ensure better data tracking 

system. The case study was done in a local refinery in Malaysia and the results have 

shown how the model aids users in managing employee participation in compliance with 

PSM Standards. The system provides users a bigger overview of what they are 

complying with and what gaps exist in their system. The findings conclude that the 

proposed concept and structured technique is feasible for users to comply with employee 

participation according to PSM CFR 1910.119 (c) and has the potential to be 

implemented in the industries. This proposed technique can also be used by 

organizations and can be customized for the development of similar models in order to 

ensure that active participation of employees and ease the employers on providing 

consultation in real practice situations. 

 

5.2 Recommendations 

1. The proposed model can be improved further by implementing a score system 

for the employee participation findings as a guide for the users to prioritize on 

which corrective action should be implemented first.  

2. To further enhance the effectiveness of the model, integration between PSM 

elements can be included in future work. P&ID is used to conduct the employee 
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participation review and usually when a node is selected, there will be an overlap 

of PSM elements in the node studied. Integration between PSM elements will 

further improve the employee participation process of PSM program.  

3. Continuous research should be conducted at Plant X or at any process industries 

for more process units and/or major process equipment’s while given a longer 

time frame to collect the data for Employee Participation CFR 1910.119 (c). 

4.  Responsible custodian must develop and maintain high security for the model to 

prevent information leak by irresponsible individuals. 
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APPENDICES 

 

Appendix A: OSHA Employee Participation Inspection 

1910.119(C): Employee Participation 

I.  PROGRAM SUMMARY  

The intent of this paragraph is to require employers to involve employees at an elemental level of the PSM program.  Minimum requirements 

for an Employee Participation Program for PSM must include a written plan of action for implementing employee consultation on the 

development of the process hazard analyses and other elements of process hazard management contained within 1910.119.  The employer 

must also provide ready access to all the information required to be developed under the standard. 

II.  QUALITY CRITERIA REFERENCES   
A.  1910.119(c): Employee Participation 

III.  VERIFICATION OF PROGRAM ELEMENTS Criteria 

References 

Met 

Y/N 

A.  Records Review  
1.  Does a written program exist regarding employee participation?   

Field Note References(s): 

119(c)(1)   

2.  Does the written program include consultation with employees and their representative(s) on the conduct and 

development of process hazard analyses and on the development of other elements of the PSM standard?   

Field Note Reference(s): 

119(c)(2)   

3.  Does the written program include consultation with employees (including contractor employees) and their 

representatives, access to process hazard analyses and all other information developed as required by the PSM 

standard?   

Field Note Reference(s): 

119(c)(3)   

B.  On-site Conditions   
Not Applicable 

119(c)(2)   

C.  Interviews 

1.  Based on interviews with a representative number of employees and their representatives, have they been 

consulted on the conduct and development of the process hazard analyses?   

Field Note Reference(s): 

119(c)(2)   

2.  Based on interviews with a representative number of employees and their representatives, have they been 

consulted on the development of other elements of the Process Safety Management Program?   

Field Note Reference(s): 

119(c)(2)   

3.  Based on interviews with a representative number of employees (including contractor employees) and their 

representatives, have they been informed of their rights of access and provided access to process hazard analyses 

and to all other information required to be developed by the PSM standard? (Ask about unreasonable delays in 

access to information and whether time is given during the working hours to access information required by the 

PSM standard.)   

Field Note Reference(s): 

119(c)(3)   

Source:  OSHA Instruction CPL 02-02-045A (Revised) Directorate of Compliance Programs, 1992.  



42 
 
 
 

Appendix B: Process Hazard Analysis (PHA) Framework 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Yes 

No 

Revalidate PHA 

1910.119(e)(6) 
 

Is PHA more 

than 5 years? 

Yes 

No 

Is PHA 

available? 
Develop PHA  

1910.119(e)(1) 
 

Update/review detail schedule on 

conducted PHA  

1910.119(e)(1)(i-v) 

Update/review PHA methodologies  

1910.119(e)(2)(i-vii) 

Update/review PHA outcomes 1910.119(e)(3)(i-vii) covering: 

i. Hazards of process 

ii. Identification of previous incident 

iii. Applicable engineering and administrative control  

iv. Consequences of failure 

v. Facility siting issue 

vi. Human factor issue 

vii. Qualitative evaluation of the Health Safety and Environment 

effect  

Start 

End 

Retain PHA information and 

documentation 1910.119(e)(7) 

Update/review PHA team with expertise 

1910.119(e)(4) 
 

Update/review an established PHA system 

1910.119(e)(5) 
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Appendix C: Testing of Preliminary Employee Participation Model on Process Hazard Analysis (PHA) 

 

Will focus and zoom only for this part in appendix 

section 
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Appendix D: Emergency Response Plan (ERP) Framework 

 

 

 


