CHAPTER 4 – HAZARD RECOGNITION, RISK ASSESSMENT, AND CONTROL
Hazard vs. Risk Terminology
Hazard assessment: watching out for anything that could cause an injury + things that cause occupational illnesses
Risk assessment: determining how likely (and how costly) an injury might be (from that hazard) – how likely will risk cost harm; how likely and to what degree
If risk is considered great enough then more on to control
TERMINOLOGY
Hazard: any source of potential adverse health effect, damage, or harm on something or someone under certain conditions at work
Examples of hazardous objects: chemicals used on a surface, sharp objects and machinery
Example of hazardous conditions: icy steps, understaffed shift rotation
Examples of hazardous actions: not wearing protective equipment or not following safety procedures
Incident: an event or occurrence that had or could have had a negative impact on people property, or processes
Close call or near-miss incident: any unplanned event wherein harm or equipment loss almost occurring but was successfully prevents or mitigated
Examples: not wearing protective glasses when operating a power saw and nearly being hit by flying debris, or brushing against hot objects with unprotected hands without getting burned
· Involve the presence of a hazard but may or may not result in harm or loss
Risk: the probability or the extent to which a hazard is likely to cause harm to people, processes, or equipment
Risk perception: an individual’s interpretation of the potential for harm based on values, beliefs, and experience with a hazard
HAZARD “RAC” ANALYSIS
3 steps:
1. Hazard recognition (assessment)
2. Risk assessment
3. Hazard control
HAZARD IDENTIFICATION PROGRAMS
1. Hazard identification program: systematic means of identifying and recording hazards in the workplace
· taken seriously and some sort of formal protocol
· investigate when employees are bringing forward
· apply analytical tools
· Designed to integrate safe and healthy procedures into job tasks and procedures
· Process completed by safety experts or employees who are trained to recognize hazards that might not be usually seen by casual observer
· Example of hazard identification process: visible inspection of the workplace or taking air sample to test for suspected contaminants

HAZARD RECOGNITION AND IDENTIFICATION (SOURCES)
a) People
· Created by their actions or inactions
· Proper training, administration, leadership and supervisions ensure that employees engage in appropriate work place behaviours
Direct unsafe act: a deviation from standard job procedures or practices that increase a worker’s exposure to a hazard
Directly result in them being injured
Ex: pull a ladder and see that there’s a bolt loose; still uses the ladder instead of reporting to my manager
Substandard practice: human action that may cause an immediate event of any type, and over which the person has control considered as a direct, unsafe act
Example: improper modifications to a respirator used in a paint booth to allow a cigarette to be smoked through the filter cassette
Indirect unsafe act: the human action is only indirectly involves
Removes bolt from machine since it slows me down; forget to put it back on = injure others who use it or myself when I use it again
Example: a designer of a machine alters a braking system on a punch press that allows the machine to complete its operating cycle after the emergency stop is activated instead of immediately stopping
· Overlap between indirect unsafe act and unsafe condition
· Defected machine is the indirect unsafe act and the result in an unsafe condition is the operators using the machine
Human factor: when a person causes an accident by commission, poor judgement, or omission (failing to do something)
· Human action may have been directly or indirectly involved in the event but human error or blame should never be used nor implied
· Do not rely as to human errors since nobody willingly or intentionally tries to injure themselves
b) Equipment
Examples: defective told (broken ladder), unguarded moving machinery (unguarded saw blades in a butcher shop) out of date ex: chemicals, improper purpose 
· Carefully consider that falls under workplace equipment 
· Make sure that everyday equipment like office, lunchroom, or kitchen equipment are considered
c) Environment
· Natural occurrence like weather in outdoor work environment
· Result of an unsafe condition caused by poorly maintained equipment, tools, or facility
· Can play direct or indirect role in incidents
· Environment factors may play an influence ex: noise, vibration can create a noisy environment where workers can’t hear approaching cards or may damage hearing over time 
· direct: hearing loss, indirect: mishearing manager inform you of not using an equipment
· Known as unsafe conditions
· Either nationally occurring or Insafe conditions created by us
Ex: poor ventilation, lighting
Examples: Improper illumination – too dark or too much glare
Examples: Poor exhaust or ventilation systems – the toxic vapours from a process hang in the air rather than being removed
Defective equipment and materials – not the requirement specifications
Adverse temperature conditions – working around a furnace on a hot summer day
Poor indoor air quality – odours and stuffiness
d) Materials
Examples: supplies and raw materials like wood within a carpentry shop, dry cleaning chemicals, paint, cleaning chemicals
· When improperly handler or misused or if wrong materials are sue during production = can become a hazard or hazardous conditions 
· Ensure proper handling and use of workplace material be a requirement in training
· Chemicals, biological agents, WHIMIS
e) Processes
· Involves the flow of work and includes design, pace and organization of the various type of work via policies, procedures and work processes
· Result in various hazardous by-products when combined with people, equipment, environment and materials
COMPONENTS OF THE HAZARD IDENTIFICATION PROGRAM
HOW? – some sort of systematic process (usually driven by joint and health and safety committee)
VISIBLE INSPECTION
Walk-through survey: a survey in which a safety professional walks through a worksite and notes hazards
Safety sampling: a systematic survey procedure undertaken by safety personnel who record their observations of unsafe practices on a sampling document 
· safety expert to come in 
· Really watch how people are working and if they are following the procedures
· Managers can ask employees to identify the hazards and unsafe conditions
· Employees might report that they are required to adapt tools in order to meet production quotas, or that machine is defective or environment is unsafe
· Company should have a detailed layout of the workplace
TASK AND JOB INVENTORY
Job descriptions: the content and hierarchy specific to a particular job
Job specifications: the requirements (qualifications) necessary to perform the various functions of a job (ability to lift weight, education level)
· Identifies the various demands on the worker, the tasks that are susceptible to worker error and stress, and potential hazardous conditions
REPORTS AND AUDITS
· Review of the reports filed after an incident, accident or injury 
· Audit information are obtained by reviewing records of all injuries, accidents, incidents, workplace design changes and environmental sampling is a helpful source for cataloguing hazards
· Companies rely on computer to store, analyse, and report on hazards and incidents = facilitate the identification of hazards by type or department
HAZARD ANALYSIS
Hazard analysis: an orderly, analytical technique that examines a system for the most probable hazards having the severest consequences, for the purpose of establishing corrective or control mechanisms
· Examine the most probably hazard having the severest consequences for the purpose of establishing corrective or control mechanisms
Positive tree: shows, graphically, how a job should be done (PROJECT)
· Opposite of fault tree
· Start with the assumption of what needs to be done “right”
Fault tree: an illustration of things that can go wrong
· Starts with an incident
· Graphically depict why incident happened
· Trying to uncover underlying “causes” – what did occur and potential other causes
· Think about alternative ways it could have happened
RISK ASSESSMENT
· Make employee aware of the hazards and risk they are expose to and what they should be doing to manage the risk
· Difficult to determine the risk due to the nature of how its defined and the various methods for assessing it
· Consider the concept of risk perceptions and the relationship between the actual risk of a hazard and an individual’s perceptions of the risk
What types of harm could a hazard pose?
Severity of the hazard?
How likely is the hazard going to occur?
Probability: the change or likelihood that an event will occur and will result in harm or loss
· Expressed in the likelihood ex: very likely, likely, unlikely, very unlikely
Consequences: the results or severity of the injury
· Expressing in terms of severity of harm or loss ex: slightly harmful, moderate harm, extremely harmful
Risk = probability x consequence (x exposure)

RISK ASSESSMENT
What does this imply about risk assessment?
Risk vs. perception of risk – differ if you’re the user or the company
vs. control costs (often gets incorporated into risk assessment when it shouldn’t - when you include costs linked to modifying tools that can save lives ex: improve life jackets with a additional cost or improve plane infrastructure for additional costs
FOLLOW-UP
When information about hazards is presented, management may decide to:
1. Take no action
2. Take corrective action
3. Consider the cost-benefit analysis to determine whether the anticipated losses are worth the cost of correcting the problem
TYPES OF INJURIES
Injury: any trauma, physical or mental, direct or indirect, acute or chronic, experienced by a human being 
OVERT TRAUMATIC INJURIES
Overt traumatic injuries: injuries resulting from coming into contact with an energy source ex: cuts, fractures, burns coming from ex: falling, being struck by the material
· Struck by the object that is falling or may be dropped on themselves
· Material flying through the air due to operations
· Individual are caught, in, under, or between machinery
· Systems like belts and pulleys may become entangled with the individual
· Falls from a height (ladder) and on the same level (floor level)
· Falls resulted from spilled material or from tripping over poorly placed material
· Coming into contact with source of energy like electricity, chemicals, heat
· Prolonged knelling and the use of abrasives 
Prevention focuses on:
1. Recognising the source of the hazard (the potential energy source)
2. Eliminating the hazard 
3. Protecting workers from exposure to the energy source (through personal protective equipment)
OVEREXTERTION INJURIES
Overexertion injuries: injuries resulting from excessive physical effort, repetitive motions, and, possibly, awkward working positions ex: sprains, back pain, tendonitis, and carpal tunnel syndrome 
Most common causes: lifting, working in an awkward position or repetition
REPETITIVE STRAIN INJURIES Ex: tennis elbow, writer’s cramp, carpal tunnel syndrome
AWKWARD WORKING POSITIONS Ex: strains and sprains resulting from bending, twisting and working in a variety of awkward positions
HAZARD CONTROL: the program or process used to establish preventative and corrective measure
· Goal is to eliminate, reduce or control hazards in order to minimize injuries and loses including accidents, property damage, and time lost

1. PRE-CONTACT CONTROL: addressing issues before an incident or accident occurs
Example of methods used: isolation, housekeeping, safe work policies and procedures, machine guarding, replace or retrofitting hazardous equipment
· Involve various engineering, administrative, and personal protecting equipment based controls
· Organization required to consult with provincial occupational health and safety act and regulations since many pre-contact controls are legislated
· When pre-contact control measures aren’t feasible or practical; employer must engage point of contact controls that mitigate the risk associated with that hazard ex: using personal protective equipment

2. POINT-OF-CONTACT CONTROL: identifying ways in which a hazardous situation van be prevented from becoming worse and harming workers
· Ensure that the workers and emergency crews are not added to the injury list
Suppression – reduce or eliminate the ongoing hazard condition by using standard firefighting techniques; install fans to help clear the contaminants from the surrounding air; and turn off the power and utilities to the area. Ex: dust from an explosion is a mining operation can be controlled by spraying water at the rock surface
Barriers – install barriers between workers and courses of the emergency to keep unauthorized personnel out of the area
Modifications – identify and modify equipment or structures that need to be strengthened in order to prevent further damage from occurring, such as adding shoring to weakened walls to prevent collapse
Substitution – eliminate potentially harmful energies that have been unleashed by the event and replace them with safer, independent devices. Ex: use portable floodlighting to replace the existing plant lighting if there is a possibility that damaged electrical equipment could cause a fire
Isolation – isolate energy sources form the emergency personnel and plant workers. Shut off all energy sources in the plan to prevent additional problems, and replace the one in the damage area. Shut down any experience equipment that could be damaged by energy surges
3. POST-CONTACT CONTROL: putting in place medical and cleanup operations and ensuring that the event cannot be repeated

1. Ensure that any injured workers receive immediate and thorough emergency care
2. Lock out the machinery involved until the accident investigation is complete and the damage is repaired
3. Keep unauthorized people out of the area
4. Determine what can be salvaged and what waste must be disposed of
5. Apprise the JHSC, affected managers, and government agencies of the event
6. Complete all accident reports to determine what happened
7. Review all company procedures and revise where appropriate
8. Communicate with workers about the event
TYPES OF CONTROLS
ENGINEERING CONTROL: modification of work processes, equipment and materials to reduce exposure to hazards
Ex: isolation, segregation, machine guarding
· Hazard control should be built into the design of the work itself ex: noise emission limits for noisy equipment can be specified before the equipment is purchased – reducing possible worker exposure
· Refers to the installation of auxiliary equipment ex: physical barriers and ventilations systems in order to reduce hazards dealing with the source and path
· Replacement of hazardous equipment or materials with those that are less hazardous can happen ex: replace lead paint with water-based coatings
· Control and displace can be designed to reduce confusion – rely on visibility, legibility, interpretability, user-friendliness
PROCESS MODIFICATION
· Changing the manner in which the work is done can increase safety
Ex: moving from a manual operation to an automated one, batch processes to continuous processes = result in fewer hazards

ISOLATION OR SEGREGATION
· Goal is to reduce the exposure of the job or task and is hazardous from the employees. ex: putting physical barrier around a chemical or noise source, removing the hazardous operation to a separate facility
· Segregating the hazardous operation in time as well as in space is also advisable ex: cleanups, maintenance could be done on the weekend or at night where fewer workers are present
MACHINE GUARDING: protection for workers from the hazards and energies created by moving machinery
· Can’t create a false sense of security that may cause accidents and possible injuries
· All parts of the boy must be excluded, and no access is permitted when guard is in operation
· The barrier or guard will prevent a worker from being caught in, on, or between moving equipment or from being struck by flying, sliding, or falling objects
Barrier or enclosure guards prevent workers from entering a hazardous area
· Barrier may be electrical or mechanical
· Ex: Emergency stop button is another form of guarding or a braking system that will stop the machine in mid-cycle
Guarding by distance keeping workers physically removed from the machine hazard ex: both hands are require to press each button simultaneously for the machine to cycle
Hand-removal devices physically remove the worker’s hands and arms from the activate machine  
Sweep away device with one or two arms when activated by the machine cycle will swing across in front of the work; forcibly removing hands from the danger area
Photoelectric eye light bean that when broken will not allow the machine to cycle
Feeding tool hand-held tongs, push sticks, or clamps that allow the operator access to the machine while keeping their hands out of the way
Kickback: section of having a work piece suddenly thrown backward into the operator
ADMINISTRATIVE CONTROL: management involvement, training of employees, rotation of employees, environmental sampling, and medical surveillance to protect individuals
· Failure is to a company’s reluctance or lack of appreciation
· Ex: safety awareness/training
· Ex: Awards and incentives
· Ex: Housekeeping & preventative maintenance
Benefits:
1. Introducing preplacement examination so that employees are chosen who have suitable characteristics for the job (ability to lift materials)
2. Scheduling job rotations so that works spend time in less hazardous jobs, thereby reducing exposures (working with toxic materials in the morning and with nontoxic materials in the afternoon)
3. Moving workers to other permanent jobs after exposure to toxic materials
4. Performing periodic monitoring
SAFETY AWARENESS
· Refers to program that attempt to inform workers about health and safety issues and to remind them of the importance of health and safety
Visible reminders
· posters, signs that promote safety awareness
· Company-designed booklet dealing with health and safety issues can be issued to employees
· Safety message inserts added to paycheques
· Place mats and napkins in the dining area can be imprinted with safety messages
· Decals (self-adhesive or magnetic) can be applied to specific objects as safety reminders
· Newsletters, bulletin boards, billboards can be used to target specific hazards or unsafe practices
Special events
· Intent is to increase awareness of safety issues in the workplace by focusing on safety or a specific element of safety in the workplace
AWARDS AND INCENTIVES
· Sponsoring agency or company creates an event comprising a presentation and a media announcement – the publicity can be used to promote safety awareness
· Safety programs have been created by industrial associations, governments and agencies to recognize achievements in safety
· Individual employees can be given incentives to maintain good safety performance ranging from individual payments to team rewards
· Supervisor also receive rewards based on the number of employees who attended safety talks or the number of safety deficiencies that were corrected
· Contests can be help where employees compete to produce the best safety slogan
· Safety records can be used as a criterion when evaluating supervisory and managerial performance
HOUSEKEEPING
· Clean and orderly workplace can reduce hazards and increase efficiency
· Reduced the risk of injuries due to falls, fire and etc…
· Easier to locate first aid equipment or exists in an environment in which all tools and equipment are in their assigned places
· Legal requirement under most health and safety legislation
PREVENTIVE MAINTENANCE: the orderly, continuous, and schedules protection and repair of equipment and buildings
· Goal is to determine the potential problems and to implement corrective actions
· Main benefits are uninterrupted production and the reduction of potential hazards cause by equipment failure
· Rely to warning signs when emerged – performing maintenance routinely while the equipment or machines are still operating is more cost effective than shutting down the whole operation and discovering it then
· Recordkeeping is essential to any preventive maintenance program- maintenance info should be recorded at the time the maintenance work is done 
Work permit
· In-house licences to perform dangerous work
· Required for confined space entry, electrical work, excavation work, safety valve work, scaffolding work, radiation work, equipment-disconnecting work
· “Hot work” permits may be required for activities such as cutting, welding, and soldering wherein the heal involved may trigger the fire alarm system or present a fire hazard
Lockout procedures
· Only one person should be in charge of the lockout procedure
· The worker must ensure that the machine is shut off completely, that all internal pressure sources are bled off to atmospheric level, that the vales are locked open, and that an movable parts, are immobilized
· After the machine has been shut down, all the disconnect points must be left open ex: electrical panel
· Before the work begins, complete testing must be undertaken to ensure that all energy source are inoperative
· The worker must use an approved lockout tag and single-key padlock to secure the equipment
· Only the workers who installed each lock are permitted to remove that lock, in the reverse order to the lock installation, beginning and ending with the project manager
· Each worker must sign off the work permit as their lock is removed
Confined-space entry: a space that is potentially deficient in oxygen and could contain toxic aerosols
Ex: sewers, tanks boilers, any long, small tunnel, a shower stall, specialty rooms
PERSONAL PROTECTIVE EQUIPMENTConsist of clothing, helmets, googles, and other devices designed to protect the individual from specific hazards
· PPE like steel=toed safety boots are standard policy
· PPE like googles = more difficult to implement or simple occurrence where employees forget to wear it
SOURCE-PATH-HUMAN CONTROLS
· Hazards can be controlled or eliminate by identifying and attacking the source of the hazard, the path it travels, and the employee or recipient of the hazard
MONITORING/AUDITING
· Audit are done to ensure that hazard controls are functioning effectively and to identify new hazards
· Monitoring can be done daily by supervisors and maintenance personnel, weekly by department heads, monthly by health and safety committees
· Audit program can be used to evaluate health and safety performance in the workplace 
· p.110 – what the audit program should be included with
RECORDKEEPING - used to identify the frequency of events as well as trends in hazards
· A source of information on worker training and equipment maintenance
· Provision of monthly updates to managers will assist them in their efforts at ongoing hazard control
· Length of time that record should be kept varies with e nature of the record
· Individual employee record should be kept as long as the employee is with the company
MODEL FOR HAZARD CONTROL (SOURCE PACK HUMAN MODEL) MIDTERM
· Assess how a hazard might make its way to a person
· Different control we can put in place
Ex source: making the source ‘quieter ex: can’t take the plans away to make it less noisy
Ex path: removing worker from noise ex: most likely not since it will still do damage even if you build a schedule so workers can have breaks from being close to the noise
[bookmark: _GoBack]Ex human: providing protective equipment ex: makes the most sense

