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Module 4: Hazard Prevention and Control 

Module 3 focused on identification of hazards.  However, simply identifying a hazard is not enough to 

prevent it from causing an injury or illness.   

Hierarchy of Controls 

A “control” is used to prevent or reduce a hazard in order to prevent or limit impacts to human health 

and well being.  However, not all controls are equally effective, or equally feasible.  Traditionally, a 

hierarchy of controls is used when considering effectiveness of hazard controls.  Controls at the top of 

the hierarchy are more effective than controls lower on the hierarchy. 

1. Elimination or Substitution 

Elimination is the most effective means to control a hazard.  If the hazard is gone, it cannot cause injury.  

Elimination is a simple control when projects are at the design stage.  However, for an existing process, 

elimination of a hazard may require significant change to equipment or work processes, and can become 

fairly costly disruptive to the point that it is less feasible as an option.   

The National Institute for Occupational Safety and Health (NIOSH) has launched an initiative called 

Prevention Through Design (PtD) to promote the concept of designing out hazards to minimize risks.  

NIOSH is working with stakeholders to develop practices and educational materials to support efforts to 

eliminate hazards in the design, redesign and retrofit of work and workplaces. 

https://www.cdc.gov/niosh/topics/ptd/ 

https://www.cdc.gov/niosh/topics/ptd/
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If the hazard cannot be eliminated, it may be possible to substitute the hazard with something less 

hazardous.  This is one of the central principles of green chemistry and transitioning to safer chemicals.  

However, when evaluating substitutes, it is important that the replacement is actually less hazardous 

than the hazard that originally existed. 

For 

example, methylene chloride is commonly used in paint strippers.  It is strongly irritating, a carcinogen, 

and is regulated by OSHA (29 CFR 1910.1052).  Thirteen bathtub refinishers died in the United States 

between 2000 and 2013 from overexposure to methylene chloride.  Therefore, there is much interest in 

identifying alternatives to methylene chloride for stripping paint and other surfaces.  Mechanical 

methods for paint removal, such as sanding, eliminate the risk of methylene chloride exposure, but 

introduce risks from particulate inhalation and musculoskeletal injuries.   

N-methyl-pyrrolidone (NMP) is a widely used chemical alternative 

to methylene chloride.  However, NMP is a skin and eye irritant, 

and is a reproductive and developmental toxicant.   

If these hazards are less serious, or easier to control through other 

methods on the hierarchy of controls, these substitutions would be 

preferable to continued use of methylene chloride.  However, 

alternate hazards are introduced that need to be addressed. 

The best substitute is one that does not introduce significant 

alternate hazards.  Washington State Labor and Industries, Safety 

and Health Assessment and Research for Prevention (SHARP) has 

identified benzyl alcohol based paint strippers as a safe alternative 

for methylene chloride. 

OSHA 7225, Transitioning to Safer Chemicals, provides students 

with additional resources for selecting safe chemical substitutions. 
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2. Engineering Controls 

If the hazard cannot be eliminated, or substituted with something less hazardous, engineering controls 

are considered next.  Engineering controls isolate people from the hazard.  Examples of engineering 

controls include: 

 Guards around moving equipment 

 Local exhaust ventilation to remove airborne contaminants 

 An air conditioned room where operating controls are located to 

protect workers from heat exposure 

 Vibration dampening to reduce noise generation 

Several OSHA standards require engineering controls as the first line of 

defense against hazards, including: 

 Airborne Contaminants 

 Lockout/Tagout 

 Respiratory Protection 

 Confined Space Entry 

 Bloodborne Pathogens 

 Hearing Conservation 

 Laboratory Chemical Hygiene. 

Engineering controls effectively protect people from 

hazards; however, they are often expensive to 

implement.   

When considering engineering controls, it is 

important to select a control that actually reduces 

the hazard.  A poorly thought out engineering 

control may fail to reduce the hazard, or as a worst 

case, actually increase a worker’s exposure to the 

hazard. 

NIOSH conducts research on engineering controls 

through their Engineering Controls Research 

Program (https://www.cdc.gov/niosh/engcontrols/) 

Engineering controls can be expensive.  They are 

less costly when worked into the design of the equipment or process.  OSHA’s $afety Pays website can 

be used to calculate direct and indirect costs of injuries in order to provide a cost benefit analysis for 

incident prevention through use of controls. 

 https://www.osha.gov/dcsp/smallbusiness/safetypays/index.html 

 

  

https://www.cdc.gov/niosh/engcontrols/
https://www.osha.gov/dcsp/smallbusiness/safetypays/index.html
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3. Administrative Controls 

Administrative controls change the way people work.  

Administrative controls document processes that a 

company follows to eliminate hazards and/or minimize 

employee exposures; 

Examples of administrative controls include: 

 Signs 

 Training 

 Job Rotation 

 Work Practices  

 Procedures/Standard Operating Procedures 

 Established Safe Work Routines 

Administrative controls are less costly than engineering 

controls, and generally faster to implement.  However, they rely on people to following the 

administrative controls.  If that does not happen, the administrative control does not effectively protect 

workers from the hazard. 

4. Personal Protective Equipment 

Personal Protective Equipment (PPE) is equipment that is worn by the worker to protect from hazards.  

Examples of PPE include: 

 Hard hats 

 Gloves 

 Safety glasses or goggles 

 Safety shoes 

 Visibility wear 

 Personal Flotation Devices 

NIOSH has developed a database for verifying PPE:  https://wwwn.cdc.gov/PPEInfo/ 

29 CFR 1910.132 Personal Protective Equipment 

and related state standards establish requirements 

for PPE programs in the workplace.  Before 

providing PPE, an employer must conduct a hazard 

assessment.  PPE is then selected to match the 

hazards.  The hazard assessment must identify 

specific PPE, including specific ratings for the 

selected PPE. 

For example, hard hats are given ratings on 

whether they provide impact protection from the 

top as well as from the sides (lateral protection) as 

well as for electrical conductivity.  If an employee 

https://wwwn.cdc.gov/PPEInfo/
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is exposed to a head impact hazard from the side, they would need a Type II hardhat that provides top 

and lateral protection.  If they wore a Type I hardhat, it would not provide protection from side impact 

hazards.  However, the worker would have a false sense of security. 

If an employee works with chemicals, gloves can protect the hands from 

direct contact with the chemicals.  However, the glove material must be 

resistant to the chemical.  If that is not the case, the chemical can react 

with the glove and leak onto the employee’s hands.   

PPE that is not properly selected will not protect employees from the 

hazard.  PPE can fail if not used or maintained correctly.  Employees who 

have a false sense of security may take risks they would not otherwise 

take, and actually increase their exposure to the hazard. 

OSHA requires that an employer must train employees before providing them with PPE.  Employees who 

use PPE must understand why the PPE is needed, what the hazard is that the PPE is intended to protect 

them from, how to use and maintain the PPE, and the limitations of PPE. 

PPE is sometimes thought of as an attractive hazard control because it is viewed as inexpensive and easy 

to implement.  However, replacement of PPE over time can add to the cost, in addition to the cost of 

running a comprehensive PPE program.  The entirety of the program must be considered when selecting 

PPE as a control. 

PPE is less desirable than other controls because PPE can fail, may not be properly selected, and workers 

may fail to use or maintain the PPE in a manner that provides continued protection. 
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Exercise: Behavior Based Safety (BBS) programs center on having employees provide positive 
recognition to their co-workers when they see the co-worker working safely, and are popular with 
many employers.   
 

1. Where would you place BBS on the hierarchy of controls? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

2.  How does the effectiveness of BBS compare to other controls on the hierarchy? 
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Develop and Update a Hazard Control Plan 

Once controls are identified, they must be implemented.  Not surprisingly, some controls will be easier 

to implement than others, and some will be costlier and take more time to achieve.  Since very few 

employers have unlimited resources to implement controls, it is necessary to develop a risk ranking so 

that the highest hazards are addressed first, and all hazards are addressed as time and resources allow.  

Hazards are analyzed by: 

 Severity of hazard (outcome) 

 How many employees are exposed to the hazard 

 How frequently employees are exposed to the hazard 

It is also important to assign responsibilities and timelines for implementing hazard controls.  Timelines 

should be realistic and reflect the realities of available resources. 

Exercise:  In your workgroup, review the Job Hazard Analysis you completed in Module 3.  Considering 
the Hierarchy of Controls, would you change any of your control recommendations? 
 
List the controls you decide on, then rank them by severity of the uncontrolled hazard, number of 
employees exposed, and frequency.  Assign a numerical value of 3 for the highest degree of hazard, 
and a value of 1 for the lowest hazard.  Add the numbers, and put the sum in the Total Risk column.  
Assign a responsible person from your group for each control and list a date by which the control will 
be completed. 
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It is important to establish a process to track implementation of identified controls, and to evaluate the 

controls after they are implemented to ensure that they provide the intended protection.   

The last exercise asked you to develop a hazard control plan for a single JHA.  In the workplace, a control 

plan would be comprehensive, and would include hazards from multiple JHAs, incident investigations, 

safety inspections, employee reports of hazards, and After Action Reports from emergency responses 

and exercises.  Newly identified hazards would be added to the list as others are completed and 

removed.  Implementation of hazard controls is an ongoing process. 

Sample Action Item Tracking Log: 

Hazard: Corrective Action Responsible 
Person 

Status (date) Assigned 
Completion 
Date 
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Management of Change 

Work environments are not static. Work processes change.  Equipment changes.  Personnel and staffing 

assignments change.  Work changes.  This is to be expected.  When changes happen in the workplace, 

workplace hazards change as well. 

Many employers in OSHA’s VPP programs have adopted Management of Change, or MOC, as a best 

practice.  MOC is an element of Systems Safety, which is a specialty within system engineering to 

support program risk management and optimize safety.  MOC is required under OSHA’s Process Safety 

Management Standard, and is an element of System Safety Programs that are required by the Federal 

Aviation Administration, the Federal Transportation Administration, Federal Railroad Administration for 

the industries that they regulate.  MOC is also an important component of pharmaceutical and food 

manufacturing, power generation, pipeline systems, and other industries in which failure to anticipate 

and control hazards can lead to serious consequences.  The same principles can be applied to all areas of 

workplace safety.  

ANSI Z10 follows principles of Systems Safety, and includes Management of Change as a component of 

an effective Occupational Health and Safety Management System.  ANSI Z10 defines “Management of 

Change” as the process to identify and manage changes to minimize the introduction of new hazards 

and risks into the work environment.  Components of Management of Change as defined by ANSI 

include: 

 Design Review: 

o Identification of hazards 

o Recognition of hazards caused by design deficiencies that could lead to human error 

o Review of regulations, codes, standards, internal and external guidelines 

o Application of control measures, based on the hierarchy of controls 

o Determination of scope and degree of the management of change process 

o Employee participation 

 A review of hazards throughout the life cycle, including 

o Concept design stage 

o Preliminary design 

o Detailed design 

o Build or purchase process 

o Commissioning, installing, and debugging processes 

o Production and maintenance operations 

o Decommissioning 

 Process Verification 

o A process to verify that changes are implemented as intended, evaluated, managed, and 

that hazards are controlled 

The International System Safety Society provides additional information on Systems Safety: 

https://www.system-safety.org/ 

  

https://www.system-safety.org/
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Standard Number: 1910.119 
March 31, 2009 
MEMORANDUM FOR: REGIONAL ADMINISTRATORS 
  
THROUGH: DONALD G. SHALHOUB 
DEPUTY ASSISTANT SECRETARY 
  
FROM: RICHARD E. FAIRFAX, DIRECTOR 
DIRECTORATE OF ENFORCEMENT PROGRAMS 
  
SUBJECT: Management of Organizational Change 
This memorandum addresses the application of 29 CFR 1910.119 (l), Process Safety Management (PSM) 
- Management of Change (MOC), to covered processes potentially impacted by changes in facility 
organization, staffing, and policies (Organizational Changes). It does not add to or modify the types of 
changes subject to MOC; rather, it is intended to increase CSHO awareness of potential sources of 
changes covered under the PSM standard. The MOC provisions of the PSM standard apply only to 
changes, including organizational changes, that impact safety in PSM covered processes. 
 
The PSM standard requires employers to develop and implement written MOC procedures to address 
the safety and health impacts of contemplated changes, including organizational changes, as they relate 
to process chemicals, technology, equipment, procedures and facilities (29 CFR 1910.119(l)(1)). Some 
organizational changes, such as changes resulting from mergers, acquisitions, reorganizations, staffing 
changes, or budget revisions, may affect PSM at the plant level and would therefore trigger a PSM MOC 
procedure. Some examples of these include: 
 
personnel changes, including changes in staffing levels, staff experience, or contracting out that directly 
impact PSM covered processes; and 
policy changes such as budget cutting that impact PSM covered processes. 
The PSM standard's MOC provisions act as a control point when organizational changes result in or 
could be reasonably expected to result in, changes that can affect covered processes. In other words, if 
organizational changes necessitate changes to process chemicals, technology, equipment, procedures, 
or facilities, an MOC procedure would be required to ensure that resulting changes are managed and 
implemented in a manner that assures continued safe operations. However, management changes that 
do not impact PSM covered processes are not affected by the MOC provisions of the PSM standard. 
 
For example, when the number of employees operating a process is to be reduced due to an 
organizational change, operators may not be able to continue implementation of existing operating 
procedures. An MOC procedure must be implemented to manage the change, possibly by modifying 
existing operating procedures to reflect the new, reduced staffing level, and to ensure that operations 
remain safe under normal production and emergency upset conditions. 
 
Budgetary changes can have a similar effect. For example, a significant cut in a maintenance 
department's budget could require an employer to alter its mechanical integrity procedures concerning 
the timeliness or frequency of tests, inspections, repairs, or replacements of PSM-covered equipment. 
Because this represents a change to mechanical integrity procedures, an MOC procedure must be 
established and implemented to ensure the ongoing integrity of the process. 
 
Other organizational changes may not impact any of the five elements listed in 29 CFR 1910.119 (l)(1) 
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and therefore would not trigger PSM MOC. Organizational changes that have no relationship to plant-
level PSM processes, as in the case of changes to corporate or administrative personnel whose duties do 
not relate to operations or maintenance functions, do not trigger PSM MOC procedures. 
 
The attached flow chart illustrates the decision making process for determining if an MOC is required for 
an organizational, personnel, or policy change. 
 
When enforcing the PSM Standard, CSHOs should consider issuing a citation for a violation of 29 CFR 
1910.119(l) whenever an employer has made a change, or is in the process of making a change, to 
process chemicals, technology, equipment, procedures and facilities, without having established or 
implemented written procedures to manage the change. As discussed above, this applies to such 
changes even when they result from organizational, personnel, or policy changes. A citation should also 
be considered if a Management of Change review has been performed in response to an identified 
hazard, but necessary safety actions have not been performed in a timely manner to control the hazard. 
 
It is also important that the written MOC procedures address all of the considerations listed in 
1910.119(l)(2), that the employees involved in the process are trained in accord with 1910.119(l)(3), and 
that related process safety information and operating procedures are updated as appropriate in accord 
with 1910.119(l)(4) and (l)(5). 
 
If you have any questions call the Office of General Industry Enforcement at 202-693-1850. 
 
Organizational Change 
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