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Manufacturing Essentials
Unit 2: Safety Awareness		2-2-3
Module 2: Hazard Awareness and Communication
LEARNING OBJECTIVES:
· Describe how assessing potential hazards in the workplace can reduce injuries by following effective housekeeping practices.
· Identify what causes slips, trips, and falls.
· Discuss methods of training to prevent slips, trips, and falls.
· Explain how to properly use ladders.
· Describe the types of injuries that occur with stairs, and explain stair safety rules.
· Explain safety guidelines for aisles and passageways.
· Describe how to properly use fall arrest systems.
· Describe how, when, and where chemicals are encountered, and who is primarily responsible for communicating to the employees about the hazards they present.
· Identify the types of employee training that should take place, the proper storage procedures that should be followed, the use of chemicals, and symptoms that they should recognize when exposed to hazardous conditions. 
· Decipher chemical hazards, exposure, burns, hazard identification, and product warning labels.
· Examine the employee’s right-to-know (HAZCOM) about hazardous chemicals in use.
· Describe how to interpret and use the information on the two styles of Material Safety Data Sheets (MSDSs), and the styles of a Safety Data Sheet (SDS) that replaces the MSDS. 
· Discuss exposure guidelines and who establishes them.
· Explain the difference between fire flashpoints and explosions, and what types of extinguishers that should be used for certain fires caused by chemical hazards. 

ALLOTTED LEARNING TIME:
8 days


Orientation
            In this unit, we will discuss how to identify and prevent hazards in the workplace, such as slips, trips, and falls. These falls can occur anywhere in the facility, such as aisles, stairs, ramps, using ladders, or if improper railings are used. We will discuss the importance of identifying hazards that cause accidents from slipping and falling, how to prevent them, and how to effectively communicate these hazards to all employees to help them to prevent from being injured.  Another hazard is workers exposed to chemicals.  Information will be provided about them such as identifying chemicals that may be used in the workplace, their proper use and storage and regulations governing employee rights.

Introduction
In this unit, we will discuss how to work safely by recognizing specific hazards in the manufacturing facility.  These hazards often go unnoticed because they are common occurrences.  For example, accidents can occur by slipping if a few loose nuts or bolts on the floor, a puddle of oil, or water from a steam pipe, the leg of a chair or desk in a traffic area are ignored and left where they are.  Knowing what to look for and assessing the danger is part of maintaining a safe work environment. In most situation, simple housekeeping practices will minimize the occurrence of these types of accidents. 
Knowing what chemicals can do to equipment is also very important.  Chemical hazard information must be listed on every container.  In the workplace, this information is provided through the use of Material Safety Data Sheets (MSDSs).  Information on how to use these documents, where to find them, what information they contain, and how to read them, are included in this chapter.



Assessing the Hazards of Trips, Slips, and Falls

Accident Statistics – It is easy to overlook the dangers of slips, trips, and falls, or to think that there are hazards if accidents in the workplace are few and far between.  However, accident statistics tell a different story.   According to the Liberty Mutual Workplace Safety Index, the estimated Worker’s Compensation cost for falls in 2006 while working was $6.4 billion. These falls amounted to the second leading cause of all workplace injuries in 2006.  Even slips and trips that do not result in a fall can cause injury.  In fact, injuries requiring workers to take time off from work to recover occur, as the result of the worker slipping or tripping, but still maintaining balance and not falling.
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Slips and Trips – Slips, trips, and falls are often used to elicit laughter as “slapstick” comedy in movies and TV sitcoms, such as Kramer in Seinfeld.  Nevertheless, slips, trips, and falls are very serious issues in workplace safety and may result in the following:
Head, neck, and back injuries can occur when a slip or trip results in a fall down stairs or even to the same level.
Slipping without actually falling can still cause injury (mostly to the back) because the person tends to make quick, jerking motions in an effort to correct or maintain balance.
When a person slips or trips and falls against a hard object with sharp or rough corners, deep cuts or bruises can occur.
Fractures of hips, legs, arms, and other body parts can occur from a simple slip or trip and fall onto the same level.
Pulled muscles, ligaments, and tendons can occur from the sudden and unexpected body motion that results from a slip or trip.
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Identifying Hazards – One way to prevent slip and trip accidents is to identify potential hazards and take steps to remove them before an incident occurs.  Employees should constantly evaluate their work areas for possible hazards.  Just because you were not injured during an encounter with a hazard does not mean that the next person will not be injured.  Talk to other employees in your work area to share potential danger spots, and to find out if they have recognized any similar situations. 
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Employers should develop a checklist of slip and trip hazards.  This list can be used to train employees on what types of hazards that may exist and how to avoid them.  The checklist can also be used to methodically inspect work areas on a regular basis for hazards, or to record accidents that have that have occurred before.  When a hazard is discovered, steps can be taken immediately to prevent slips, trips, and falls.  
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Hazards that continue to be a problem should be evaluated to identify if some type of engineering controls can be implemented to eliminate the hazard.
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In most workplaces, identifying and controlling safety hazards is the job of the Safety Committee. This Committee – comprised of workers, management and trainers – looks for ways to address employee safety concerns, in addition to implementing design, abatement and procedural changes to ensure the safe workplace environment.

Slip Hazards – Slip hazards can be found anywhere.  Stairs and ramps are always potential slip hazards.  Missteps on uneven or angled surfaces, and stairs are all too common, especially when carrying something that obstructs vision.  A loose rug or mat can also cause a person to lose his or her balance if it shifts while the person is walking across it.  Chemicals, oil, and water on the production floor are also sources of very common slip hazards.
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Housekeeping – Every workplace is different.  The layouts vary usually because of the types of products that are manufactured and because the equipment required to perform the production of products.  The solution to preventing slips, trips and falls at each facility may be found in many ways, including: trial and error, trying different floor surfaces or shoes, by providing effective employee training, and by improving safe work practices.  However, the best way to control slip hazards is to have a complete and thorough housekeeping program, which should include:

Cleaning up spills and liquid leaks immediately after they are discovered.  Water and oil should be cleaned up with rags, mops, and floor absorbent.

Keeping the work area floors as clean and dry as possible.

Ensuring that rooms with wet processes, such as kitchens or wet-grinding areas, are equipped with proper drainage, platforms, or other dry standing places.
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Posting warning signs, cones, or barricade tape around slip hazards to prevent unaware employees from entering the hazardous area until the slip hazard can be cleaned up, particularly around leaks or spills of liquid materials.

Placing appropriate warning markers around a spill or trip hazard before going for help or cleaning materials.

Floor Mats – Floor mats are useful in preventing slips and trips.  The following provides some tips on how to choose and use mats appropriately:
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Make sure the mat has a rubber or other slip-resistant bottom so the mat itself does not become a slip hazard.

Install floor mats around machinery that has liquid leaks or flying debris such as metal or wood chips.

Mats should have holes for liquid or debris to fall into while the worker stands on top of the slip-resistant surface of the mat.  Some mats are absorbent, enabling them to soak up leaking liquids such as oil, water, or coolant, while still maintaining a dry walking surface for technicians.

Ensure that mats are made of materials that are compatible with the chemicals or liquids that are in the workspace.  Sometimes, a rubber mat can contribute to the slip hazard; for example, if a certain type of liquid spills onto the rubber mat, an adverse chemical reaction may occur.

Mats should also have beveled and colored borders so they are clearly visible, helping someone avoid catching the edge when walking onto it. 

Foot Wear – Using proper foot wear can significantly aid in preventing slips and trips.  Many shoe manufacturers sell foot wear that is specifically designed to be slip resistant.  The sole tread usually has channels that allow the water, oil, chemical, or other liquid to run out from under the shoe, so that the ridges on the sole make firm contact with the floor.  It is important to remember that wearing shoes with slip-resistant soles does not guarantee that you are invincible to slips.
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Employee Awareness – The following guidelines should be followed to prevent slip injuries:

Pay attention to where you are going.

Adjust your stride according to the walking surface.

· For dry surfaces, using a normal stride is typical.
· When walking on wet surfaces, shorten steps, and use a slower stride.
· If on a ramp, adjust your stride to improve for traction.
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Make wide turns at corners.  When taking short turns people often tend to pivot on one foot, which throws the body off balance, thus increasing the chances of falling.
Ensure that you can always see the floor in front of you, especially when traveling up and down stairs or ramps.



Review Questions
1. If a person slips but does not fall, the most likely injury that occurs is to the ____.
A. Foot
B. Neck
C. Back
D. Ankle

The function of a company’s safety committee is to ____.
A. address employee safety concerns
B. implement abatement procedures
C. implement safety design procedures (guards, rails, lighting, etc.)
D. All of the above

Certain types of ____ are useful in preventing slips and trips.
shoes
floor mats
Both A and B

The best way to prevent trips and falls is _____.
by having a complete and thorough housekeeping program
by requiring employees to use soles with slip resistant soles 
by having period checks to find leaks or spills
by using floor mats

Employees with less than one year on the job are more likely to have accident falling accidents.
True
False 

When walking on wet surfaces, that normal steps to prevent from slipping. 
True
False



1. Trip Hazards – There are various types of trip hazards.  The following list provides examples of each of them. 
Tools, trash, rags, hoses, and other materials located on a normal walkway.
Damaged walking surfaces, such as broken concrete near joints, or boards sticking up on wooden floors, are trip hazards.  Uneven floors, such as the transition from a sloped floor to a level floor, can also cause trips if people are not made aware of the transition.
Electrical power cords or air hoses strung across a work area or walkway.
Even the most athletic people can trip over their own feet when running.
The danger of tripping and falling greatly increases when you cannot see obstructions or damaged floors because of poor lighting.
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Preventing Trips – Employees who pay attention to their surroundings play a very important part in preventing trips in the workplace.  The following are some good examples of potential hazards employees should look for:
Housekeeping plays a key role in preventing trips.  Take the time to pick up tools, materials, and trash.
Do not walk through the middle or on top of an obstruction in your work area.
Do not carry items that block your forward vision.
Watch the placement of temporary power cords or air hoses.
Close desk and file drawers.  People may not be paying attention, looking for, or expecting open drawers.
Clean up straps and bands from boxes or bundles.  They can easily get wrapped up in a person’s legs or create an uneven surface, causing person to fall.
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Hazards Associated with Falls – The most serious injuries occur as a result of falls from heights.  Causes of falls from heights include:
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[image: C:\DOCUME~1\EDICKI~1\LOCALS~1\Temp\GrvTemp85z3kr43fudwjagtb6c21\C\Slide20.JPG]To prevent these hazards, adhere to the following guidelines:
Inspect ladders and stairs on a regular basis.  Employees must be trained on the proper use of ladders.
Ensure that guardrails are placed on aboveground work surfaces and that they are properly installed and maintained.
Ensure that employees are trained in the proper use of a fall arrest system.  Those who do not understand when or how to use personal fall arrest systems are often injured or killed.

Place warning signs around floor openings and at locations where the height of the walking surface changes.  A floor opening is an opening measuring 12 inches or more in its least dimension in a floor, platform, pavement, or yard through which persons may fall.  
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Every floor hole into which persons can accidentally walk must be guarded by either a standard railing with toeboard or a cover.  A floor hole is defined as an opening measuring less than 12 inches but more than 1 inch in its least dimension, in a floor, platform, pavement or yard, through which materials but not persons may fall.
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Place barriers around skylights on roofs to prevent an unwary technician from falling through to the floor below.
Ladders Inspections – Like any piece of equipment, a ladder should be inspected before each use.
[image: C:\DOCUME~1\EDICKI~1\LOCALS~1\Temp\GrvTemp85z3kr43fudwjagtb6c21\C\Slide25.JPG]The rungs should be clean and free from grease, oil, or other contaminants that may cause them to be slippery.  Rungs should not be bent or damaged in any way.









· Check the ladder locks on extension ladders to ensure that they function correctly and that they are securely latched to a rung when extended.
When working on or near electrical equipment, the ladder must be non-conductive.  Use a fiberglass or wooden ladder.  Never use an aluminum ladder!
Ensure that the ladder’s feet are made of rubber or other anti-slip material.

Ladder Set-Up – Before using a ladder, regardless of the height or type of ladder, proper set up is essential.  To ensure safe operation of a ladder, consider the following guidelines:
Place the ladder on a solid, level surface.  Avoid putting the ladder on gravel or dirt, which could shift and cause the ladder to fall.
Secure the bottom of the ladder or have someone hold it while you climb.
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Angle the ladder properly by using the 4-to-1 rule.  The bottom of the ladder should be one (1) foot away from the wall for every four (4) feet that the ladder rises.  For example, if the ladder touches the wall 16 feet above the ground, the feet of the ladder should be four (4) feet from where the ladder touches the roof.
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When using the ladder to gain access to an upper landing, extend the ladder at least three (3) feet, or three (3) rungs, above the upper landing so that you still have some ladder to hold onto when transferring from ladder to the upper landing and back to the ladder again.

Using the Ladder – When using a ladder, it is important to observe the following:
[image: C:\DOCUME~1\EDICKI~1\LOCALS~1\Temp\GrvTemp85z3kr43fudwjagtb6c21\C\Slide28.JPG]When climbing or descending a ladder, always face the ladder.
Climb with both hands. 
Do not attempt to hold tools or other objects in your hands when climbing ladders.  Use a tool belt or bucket hanger for these items.
Use the “3-point grip” method to ascend and descend.  When working on a ladder to paint or do other projects, always keep at least one hand on the ladder.
Keep your weight centered on the ladder.
Do not stand on the top four (4) rungs of an extension ladder or top two (2) steps of a stepladder.



Review Questions
____   are not considered a trip hazard.
trash
power cords
your own feet
open drawers
None of the above

A floor hole is located in a ____.
floor
pavement
yard
any of the above

A floor hole refers to an opening measuring ____.
less than 1 inch
more than 12 inches
12 inches
less than 12 inches but more than 1 inch 

If the top of an extension ladder touches a wall at 20 feet above the ground, the feet should be located ____ feet away from the wall at ground level. 
A. 4
B. 4.5
C. 5
D. 6

 Never stand on the top ____ of a ladder.
2 steps (step ladder)
4 rungs (extension ladder)
A or B

The 3-point grip rule for using a ladder means using ____.
A. 1 foot and both hands
B. both feet and one hand
C. Either A or B	 		



A. Fixed Ladders
There are various types if fixed ladders.  The different types of ladders and rules when using them are as follows:  
Fixed ladders are permanently attached to a structure, building, or equipment.

Fixed cages or wells are required if the ladder is longer than 20 feet to a maximum unbroken length of 30 feet.

Ladder safety devices may be used on tower, water tank, and chimney ladders over 20 feet in unbroken length instead of cage protection.

Rungs must be no less than 6 inches apart or more than 12 inches apart.

Minimum distance between side rails is 16 inches.
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B. Stair Safety – Although stairs are stable structures, they still present conditions where a person can slip, trip, or fall.  When ascending or descending stairs adhere to the following guidelines:

Walk.  Running up and down stairs increases the possibility of falling.

Hold onto the handrails when ascending or descending stairs.  The handrail gives you an extra point of contact, and will minimize the chance of falling if you trip or have a miss–step.  

Inspect the steps for slippery surfaces such as oil or grease.  Check for damaged steps.

Avoid putting objects on stairs.  Many people have the habit of putting objects on the bottom steps of the stairs when they intend to take these objects upstairs at a later time.  Someone else could fall over those objects.
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C. Stairway Openings and Fixed Stairs
The following rules and guidelines apply to stairway openings and to fixed stairs: 

[image: C:\DOCUME~1\EDICKI~1\LOCALS~1\Temp\GrvTemp85z3kr43fudwjagtb6c21\C\Slide32.JPG]Flights of stairs with four or more risers must have standard stair railings or handrails. All stairway openings must be guarded by a standard railing on all exposed sides (except at entrance). 
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Fixed stairways treads must be slip resistant with uniform rise height and tread width and be able to carry five times the expected load (minimum of 1000 pounds).

Must be a minimum width of 22 inches for fixed stairways.
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A toeboard is required when, beneath the open sides:

· people can pass,
· there is moving machinery, or
· there is equipment with which falling materials could create a hazard.



D. Guardrails and Floor Openings– Along an open edge, a guardrail acts as a barrier to protect employees and objects from falling over to a lower level.  Guardrails must be 42 inches high with a mid-rail and toe board at the working surface.  A toe board is used to prevent workers from kicking tools or equipment over the edge, where they could fall on a person in the lower level.  The guard railing must be able to withstand 200 pounds of side force to prevent a worker from falling to a lower level.
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E. Aisles and Passageways
The following guidelines apply to aisles and passageways:

Keep all aisles and passageways clear and move obstructions that could create a hazard.

Mark permanent aisles and passageways with reflective tape, paint or lighting according to OSHA safety standards.

Aisles must be sufficiently wide where mechanical handling equipment is used. This means safe ingress and egress of forklifts, pallet trucks and picking/packaging equipment. Some locations must include pedestrian traffic walks, and will be marked for foot traffic.
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F. Personal Fall Arrest System – A personal fall arrest system is a system in which the worker is tied, or anchored, to a fixed object.  The worker should be trained on how to use a personal fall arrest system.  The system is comprised of a safety harness, which is worn by the technician.  A lanyard, lifeline, or deceleration device connects the safety harness to a fixed object, and to an anchorage –  or an anchor point – where the lanyard, lifeline, or deceleration device is attached.  The anchorage point must be able to withstand 5,000 pounds of force.
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Review Questions
Fixed cages or wells are required if a fixed ladder is longer than ____ feet.
A. 20
B. 30
C. 45
D. 100

The minimum distance between side rails on a fixed ladder should be ____ inches. 
12
16
20
24

A toe board ____.
protects the worker from a falling object landing on a foot
prevents objects from being kicking through a floor opening
Both A and B
Neither A or B

Guard rails at a floor opening must be ____ feet high.
2 feet
30 inches
3 feet
42 inches
Flights of stairs with _____ or more risers should have railings or handrails. 
2
4
6
1

The anchorage point of a fall arrest system must be able to withstand ______ pounds of force.
200
500
1000
5000



2. Hazard Communication
Some chemicals used in the workplace are stronger and more potent that the common cleaning chemicals used in the home, or the ones applied to the yard.  The Occupational Safety and Health Administration (OSHA) has issued a regulation that requires an effective way to communicate to the workers, information about hazardous chemicals used on the job. This regulation can be found at 29CFR 1910.1200.  A hazardous chemical is any substance classified as:

· A physical hazard – such as explosions or fires
· A health hazard – such as skin corrosion, eye damage or respiratory reaction
· A simple asphyxiant – which is a substance or mixture that replaces oxygen in the air and creates an oxygen deficient atmosphere
· Combustible dust – where an explosion occurs or fire starts when dust suspended in air is exposed to a spark
· Pyrophoric gas – which ignites spontaneously in air at a temperature of 130 degrees F

A. Right-to-Know – OSHA created the Hazard Communication Standard to help ensure worker safety when working with chemicals.

The Hazard Communication Standard – which may also be referred to as “HAZCOM” or the “right-to-know” law, requires that employee training include:
a discussion of the operations at the company that use hazardous chemicals,
how to detect the presence or release of a hazardous chemical,
a discussion of the physical and overall health hazards of chemicals, and
the ways employees can protect themselves from the hazardous chemicals.
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B. Responsibilities

(1) Manufacturers – Manufacturers and importers who transport chemical from other countries must identify all environmental health and safety hazards of the chemical they produce or import by labeling their containers and writing an SDS (Safety Data Sheet) or an MSDS (Material Safety Data Sheet).  The Hazard Communication 
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Standard requires that manufacturers determine a chemical’s hazard and provide correct labeling of the product.  Each manufacturer must include the required information, but how they format it is generally up to the manufacturer. 

(2) Employers – It is the employer’s responsibility to ensure that SDSs or MSDSs are available, and to train employees on chemical hazards and how to protect themselves from those hazards.

(3) Employees – In order for employees to understand the chemical hazards in their workplace and to understand how to work safely with chemicals, they must read SDSs or MSDSs.



3. Safety Data Sheets (SDSs) and Material Safety Data Sheets (MSDSs)
The primary way in which to communicate information about chemicals in the workplace is to provide data sheets. Before March of 2012 Material Safety Data Sheets were required in the workplace if chemicals were present or used. Since that date, OSHA now requires that Safety Data Sheets are used instead.  Until the manufacturer of chemicals or importers (who transport chemical from other countries) make the conversion from MSDSs to the SDS format, Material Safety Data Sheets must be used. SDSs must be written in English, but may need to have copies in other languages as well.    
         [image: ]                        [image: ]

A. What is an SDS or MSDS? – Both the SDS and the MSDS are documents that contains information about a chemical product, specifically its potential hazards and the safe use of the chemical.  Additional information in these documents   includes use, storage, handling, and emergency procedures related to the chemical’s hazards.  The supplier of the chemical prepares these documents. 
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B. Purpose of the SDS and MSDS – These documents must be provided for every chemical or hazardous material used on the job.  These items can range from copy machine toner and cleaning supplies to acids and solvents.  Any substance that poses a threat, can cause harm or illness, or is environmentally unsafe, must have an SDS or MSDS.  The employer must have an SDS or MSDS on file and they must be readily available to all employees.  The employee must review the SDS or MSDS prior to using the substance.  Each SDS or MSDS provides the following information:
identification of the hazardous ingredients,
descriptions of physical and health hazards, and
procedures and equipment that enable you to work safely with the chemical.

C. SDS or MSDS Access – Below are requirements set forth by OSHA that should be followed by all employers.
OSHA’s Hazard Communication Standard requires employers to have a list of all hazardous chemicals that are in the workplace.
SDSs or MSDSs must be available to employees at all times.
Some companies use a binder system.  Binders must be available to all employees at all times, therefore, they are stored on the production floor or in other common areas.  SDSs MSDSs may be listed a number of ways:
· Alphabetically                                                                        
· By chemical type 
· Assigned an in-house number that is referenced in the index
at the front of the binder
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D. Information Found in the Manufacturer’s Section on the SDS or MSDS

(1) Manufacturer’s information – almost every MSDS includes the manufacturer’s information, such as the name, address, and telephone number.  This information allows you to contact the manufacturer with questions or requests for an updated SDS or DMSD.
(2) Chemical name – the name of the chemical will be listed at the beginning of the SDS or MSDS.  Sometimes this will be a specific chemical name such as “acetone,” or “sulfuric acid.”  Other times, it will be the manufacturer’s brand name.
(3) Emergency phone – a 24-hour emergency phone number will also be listed.  Sometimes this number is answered by the manufacturer; other times the number is contracted out to organizations trained to help you.
(4) Date – the date of the SDS or MSDS should be recent in order to ensure that new disclosures or research about the chemical are up-to-date.
(5) Ingredient list – a listing of the hazardous ingredients or components of the chemical product.  Occasionally, a manufacturer will not list a hazardous ingredient’s name because it is a trade secret.  Instead of disclosing the chemical’s name, it will state “trade secret.”  Even though the manufacturer is not required to list the chemical’s name, the manufacturer still has to provide information on the trade secret chemical such as hazards, safety information, and first aid procedures.
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View the following resource at this URL that has an example of an MSDS form:  

https://www.wisc-online.com/LearningContent/mtl2402/MTL2402/MLT2402.htm


(6) Exposure limits – these are usually listed with the hazardous ingredients.  The following are definitions of exposure limits:
Exceeding limit – if you exceed the listed exposure limits, you are essentially overdosing, which could be harmful.
Permissible Exposure Limit (PEL) – the value set by OSHA for an eight-hour day. If you are exposed to a chemical concentration greater than the OSHA PEL as averaged over an eight-hour day, then you are being overexposed.
Short Term Exposure Limit (STEL) – the maximum hazardous chemical concentration that you can be exposed to in a 15-minute period, according to OSHA studies.
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4.  Two Styles of MSDSs
    MSDS information is provided in two formats:













A.   Nine Sections Referred to in the OSHA Standard
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B. Sixteen Sections Designed by ANSI – OSHA recommends that Material Safety Data Sheets follow the sixteen-part American National Standards Institute (ANSI) standard for MSDS preparation. The SDS format follows this style with the same sixteen sections.
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[image: MSDS Sample]NOTE: OSHA began requiring MSDSs for hazardous materials on May 26, 1986 and SDSs in March of 2012.




Review Questions
The ____ is also referred to as the “right to know” law.
MSDS (Material Safety Data Sheets)
HAZCOM

The term ______refers to a substance or mixture that replaces oxygen in the air and creates an oxygen deficient atmosphere. 
toxicity
combustible
pyrophoric level
asphyxiant  

SDSs started to replace MSDSs in _____.
1970
1986
2001
2012
Who is primarily responsible for providing SDS or MSDS documents to the employer who uses chemicals in the production process in the company facilities? 
The manufacturer of the chemical 
The transportation company who delivers the chemical
OSHA
The Society of Chemical Engineers

The HAZCOM law requires employee training to provide _____.
which process at the plant uses hazardous chemicals
how to detect a hazardous chemical
the physicist of health hazardous of a chemical
measures that provides protection from hazardous chemicals 
All of the above

SDSs and MSDSs are documents that provide information about _____ a hazardous chemical.
the ingredient is 
the safe usage of 
proper storage and handling of
emergency procedures related to 
All of the above



Which rule must be followed by a company regarding an SDS or MSDS? _____
An SDS or MSDS must be documented for every chemical or hazardous material
The employer must have an SDS or MSDS on file and accessible to its workers.  
the employer must review the SDS or MSDS on a material before using it.
All of the above

The exposure limit set by OSHA for an eight-hour day is referred to as a ____.
PEL
STEL
TVL
ACGIH 




5.  Chemical Exposure Methods
The most important part of working with chemicals is understanding how a chemical product can enter your body and the adverse health effects that may result.  Chemicals can enter your body in a number of ways; various entry methods of exposure include:

A. Eye or Skin Contact – Direct contact with certain chemicals, whether gases, liquids, or solids, may damage your skin or eyes, and can be absorbed into your body.
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B. Inhalation – This is the most common way for a chemical to enter your body. Vapors, fumes, or dusts enter your body when you breathe them in through the mouth or nose.  Some of these chemicals will enter your bloodstream through your lungs; other chemicals will remain in your lungs, causing damage if the exposure is prolonged.
C. Swallowing – Ingesting or swallowing chemicals is another common method of exposure.
D. Penetration – Penetration occurs when a chemical enters the body through skin that has been broken by a needle, a piece of broken glass, or the sharp edge of a tool or piece of equipment.

6.  Health Effects
Illnesses or other health problems that could develop as a result of overexposure to a chemical include:
A.  Short-term effects – such as headache, dizziness, and skin irritation.
B.  Long-term effects – including organ damage, cancer, or blindness.
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7.  Signs and Symptoms of Exposure
Although most people recognize the physical signs and symptoms of exposure to chemicals, sometimes the effects of contamination are not recognized immediately.  This often causes delays in taking appropriate action such as consulting a physician.  Everyone should recognize the following symptoms and take appropriate action as soon as possible to prevent harmful long-term effects.

A. Immediate Signs and Symptoms – When a person is exposed to harmful chemicals, the body might display a number of reactions.  The short-term signs and symptoms will vary, depending on which part of the body was affected.
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a.   Eyes and skin – When hazardous chemicals come into physical contact with eyes and skin, the following signs and symptoms may occur:

Redness and irritation to the eyes or injury to the cornea

Blisters from solvents, degreasers, or soaps

Burns from corrosives or thermal generators

Internal reactions such as toxic build-up from hydrocarbon solvents

Allergic reactions

Itchiness and rashes, redness of the skin, dermatitis, numbness

b.   Lungs – Signs and symptoms from inhaling harmful gases, vapors or fumes can include, but are not limited to, the following:

Coughing or shortness of breath

Dizziness or headache

Nausea

Unconsciousness or death

c.   Internal organs – Accidentally ingesting a chemical may occur when food or drink has been contaminated.  Signs and symptoms include, but are not limited to:

nausea, stomachache, vomiting, 

dizziness or headache,                    

throat and stomach burns,

liver or kidney damage, and

unconsciousness or death

B.


[image: C:\DOCUME~1\EDICKI~1\LOCALS~1\Temp\GrvTemp85z3kr43fudwjagtb6c21\C\Slide51.JPG]  Chronic Effects – Long-term health effects may develop as a result of extended overexposure to a chemical.  These effects include:

allergies,

chemical sensitization,

lung or liver damage, 

cancer.

C.  Aggravated Existing Medical Conditions – Employees will often ignore mild symptoms of exposure because they associate these symptoms with their existing medical conditions.  Workers must know the symptoms of overexposure to the chemicals they work with, so they know when they are overexposed and can take appropriate medical action.  Many chemicals will worsen existing medical conditions.  For example:

Asthma attacks may increase.

Blood pressure may rise.

Frequency of headaches or stomachaches may increase.

8. First Aid Measures

To prevent chronic effects of exposure to chemicals, prompt first aid measures must be taken following the manufacturers recommendations as noted on the product label and/or the MSDS.

A.   Eyes – Flush with water for fifteen minutes.

B.  Skin – Wash with soap and water.

C.   Inhalation – Get fresh air.

D.   Swallowing – Seek emergency medical assistance.
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9.  Fire and Explosion
     There are various types of situations that start a fire or explosion.  This information is
     important for workers to understand so that they recognize how to prevent them from 
     occurring.  If a fire does start, workers should be trained on what types of
     extinguishers should be used to put them out.  
 
A.  Flashpoint of a Fire– This is the minimum temperature at which a liquid gives off vapor, in sufficient concentration, to form an ignitable mixture with air near the surface of the liquid.  A low flashpoint indicates a more flammable substance.  
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For example, when a solvent has a flashpoint of 50°F, it indicates that the solvent vapors could easily ignite and burn at room temperature.  Oil, with a flashpoint of 300°F, must be heated before it gives off enough vapors to burn.

i. Upper and lower flammability limits – The range of chemical concentration in the air that can readily catch fire is called the upper and lower flammability limits.

ii. Extinguishing media – Agents used on different types of fire are called extinguishing media, which vary according to the possible chemical reaction between what is burning and the media.  Media may be water, dry chemical, foam, or carbon dioxide.

B.  Fire Extinguisher Awareness

Even before a fire happens, employees should routinely check the list contained in the MSDS, to ensure that the appropriate fire extinguishers are available in the area where the chemical is in use.  Extinguishing a fire with the wrong media can make a bad situation worse.

The MSDS will also list firefighting equipment and methods, however, the MSDS should be provided to firefighters who respond to a fire in the workplace.

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]
10.  Chemical Stability and Reactivity

A.   Stability – Chemical stability describes how a chemical might change when subjected to different conditions such as a change in temperature, pressure, or physical shock if the chemical container is dropped or struck.

B.   Reactivity – Reactivity describes conditions that could cause the chemical to become unstable.  Common terms used to describe these conditions are: “avoid freezing,” “avoid high temperatures,” “avoid open sparks or flames,” or “do not drop.”  This information also helps determine safe storage and handling procedures.
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C.  Incompatibility – Some substances should not be stored or used in the same area as certain other chemicals, unless the reaction is intended to be part of a process. 




Review Questions

The most common way that chemicals can enter your body is by _____. 
eye or skin contact and absorption
inhalation
ingestion (swallowing)
penetration (of the skin)

The recommended amount of time eyes should be flushed with water at an eyewash station after being exposed to hazardous chemicals is _____
A. one minute
B. 5 minutes
C. 10 minutes
D. 15 minutes

The flashpoint of a liquid is affected by the temperature at which it gives off vapors that will ignite.     True or False

A liquid with a _____ flashpoint combustible indicates a more flammable substance. 
A. lower
B. higher
C. Both A and B
D. Neither A or B 

MSDS contains information about chemicals, or what type of extinguisher to use if a chemical starts on fire.      True or False

Chemical _____ refers to how a chemical will react when exposed to changes in temperature, pressures, or physical shock.
stability
reactivity
incompatibility
exposure 



 11.  Handling and Storage of Chemicals
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Note: OSHA’s HAZCOM Standard does not specify a minimum amount of material that requires an MSDS. Some chemicals are exceedingly dangerous in even milligram quantities while others may be safe for use and storage by the liter.

12.  Physical and Chemical Data
The physical and chemical data provided on the MSDS informs the user of hazards of the chemical and how to work with it safely.

A.  Molecular Formula – The molecular formula can be used to determine what the molecule looks like, weighs, and how it will react with other materials.  Alternate chemical names and chemical family are primarily used by chemists and other technicians.

B.  Appearance and Odor – Characteristics of the chemical, such as appearance and odor, are critical information.

C.  Physical State – The physical state of a chemical helps to recognize or determine whether a chemical is a solid, liquid, or gas at room temperature.

D.  Other Data – Other data that may be presented:

PH level

Boiling or melting point

Vapor pressure

Vapor density

Solubility

Density or specific gravity
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13.  Personal Protection Equipment and Engineering Controls
This section of the MSDS provides some of the most important information about controlling dangerous chemicals.  Once you understand a chemical’s hazards, you must know how to protect yourself from those hazards.  OSHA requires that companies evaluate the use of engineering controls to reduce exposures.

A.  Engineering Controls – Engineering controls include installing or improving ventilation systems, vapor extraction systems, dust control systems, noise reduction enclosures, and/or mechanical methods for dipping parts into chemicals for cleaning.

B.  Exposure Controls and Personal Protective Equipment – Numerous exposure controls and personal protective equipment (PPE) are used in a manufacturing facility.  These include:

Wearing eye protection, such as safety glasses.

Wearing goggles when working with dusts or liquids.

Face shields are required when working with chemicals in a potential splash situation.

The MSDS will also list the type of skin protection to use by defining what material the gloves, suits, or boots should be made of in order to provide adequate protection.

Other considerations include how the chemical is used.  If only gloves are needed, the SDS or MSDS will indicate what material thickness and arm length will provide the needed protection.
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14. Spill Response
The MSDS includes providing helpful information for spill responders.  Only properly trained personnel are authorized to respond to a chemical hazard.  These personnel know how to evaluate the scene, determine appropriate PPE, and respond to the spill in a safe manner.  A hazardous material spill requires personnel to evacuate the area either because of health hazards, such as respiratory concerns, or physical hazards, such as slippery surfaces.  Suggested steps to follow in the event of a chemical spill include:

A.  Contain the Spill/Stop the Release – Preventing the spill from reaching environmentally sensitive areas, such as a public water supply or the facility’s ventilation system, is a high priority.
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B.  Clean it Up – The SDS or MSDS will also describe how the spill should be cleaned up.  Sometimes pumping the liquid or using a chemical product or material absorbent to soak up the liquid and then disposing of the absorbent in drums or bags are adequate methods.  Some chemicals may require a decontamination solution and others can be cleaned with soap and water.

C.  Properly Dispose of Waste – Finally, the SDS or MSDS might provide some information regarding the proper way to dispose of waste materials.  Although most SDSs or MSDSs provide generic information, such as “the disposal of waste material according to federal, state, and local information,” occasionally an SDS or MSDS will provide helpful information, such as “not a regulated waste material under current federal standards.”

15.  Other Information Contained on an MSDS
      Additional information provided on an SDS or MSDS includes: 

A.  Toxicological Information – This information usually includes the results of toxicity testing performed to determine how hazardous the chemical is.  This section may also contain information on the potential for cancer-causing or reproductive defects.

B.   Ecological Information – This information includes the chemical’s degradation or persistence in the environment.  Data relevant to how the chemical affects aquatic organisms may also be included.

C.   Miscellaneous Information – A transportation section may provide information from the U. S. Department of Transportation regarding the chemical’s proper shipping name, reportable quantities, shipping procedures and requirements.  
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This section may also describe other regulatory requirements, such as other OSHA, Environmental Protection Agency (EPA), or state-reporting requirements.

16.   National Fire Protection Association (NFPA) and Hazardous Material  
        Information System (HMIS) Information
The NFPA and HMIS have developed color-number-coded labeling systems as quick ways to determine the potential hazards of a chemical product.  Many manufacturers are beginning to put this information on the MSDS. 


	[image: ]
	Figure 2-1: NFPA 704
	· Health = Blue

	· Flammability = Red


	
	· Reactivity = Yellow
	· Other hazards or special handling = White

	
	
Scale: 0 = no hazard 4 = extreme hazard




Some manufacturers will have a diagram of the colored diamonds or bars with the numbers.  Others will just list the number next to the words health, flammability, or reactivity.  Figure 2-1 depicts an example of this color-number-coded labeling system.
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17.  Hazard Awareness Numbering
United Nations (UN) Numbers are four-digit numbers used world-wide in international commerce and transportation to identify hazardous chemicals or classes of hazardous materials.  These numbers generally range between 0000 and 3500 and are ideally preceded by the letters "UN" (for example, "UN1005") to avoid confusion with other number codes.
North American (NA) Numbers are identical to UN numbers.  If a material does not have a UN number, it may be assigned an NA number; these are usually 4-digit numbers starting with 8 or 9 such as 9037.  Ideally, NA numbers include a four-digit number preceded by NA, such as NA9037 (hexachloroethane).


Question: Which is most important to read prior to using a chemical, the MSDS or the product label?
Answer: The product label.

UN/NA numbers are required for the shipment of hazardous materials.  You have probably seen placards that bear a UN/NA number on railway cars, trucks, shipping containers etc.  The Department of Transportation (DOT) is responsible for hazardous materials transportation regulation.


18.  Forklift Safety
Other general safety concerns are posed by the frequent presence of forklifts on the plant floor.  Before an employee is assigned to operate a powered industrial truck, commonly referred to as a “forklift,” OSHA requires that operators receive training.  Training can include things such as the following:

Differences between the forklift and the automobile
Steering and maneuvering (since forklifts should be driven in reverse, visibility is restricted)
Vehicle inspection and maintenance (daily inspections are required by the Department of Transportation)
Vehicle stability and load manipulation
Usage in aisles and pedestrian traffic areas




View the following resource at this URL about forklift safety:  
http://www.wisc-online.com/Objects/ViewObject.aspx?ID=SFT4705
https://www.wisc-online.com/learn/career-clusters/transportation-distribution-and-logistics/gra304/rough-terrain-lift-truck
https://www.wisc-online.com/learn/career-clusters/transportation-distribution-and-logistics/sft4605/lift-truck-inspection


Review Questions
An example that is not considered an engineering control is a _____.
vapor extraction 
noise reduction enclosure
recommended type of PPE to wear
robotic mechanisms that handles radioactive chemicals

SDSs and MSDSs do not provide information about the procedures on properly responding to chemical spills.       True or False

Chemical spills do not result in which type of hazard? _____
harmful respiratory exposure
chemical burns
slippery surfaces
None of the above

The _____ section MSDS form was designed by ANSI.
9
16

A number 0 on an HMIS label indicates _____ hazard to a worker when exposed to a particular chemical.
no
a moderate
an extreme
None of the above

It is not important to read the _____ prior to using a chemical.
product label
MSDS

The ____ is primarily responsible for enforcing hazardous materials transportation regulations. 
Environmental Protection Agency
Department of Transportation
Department of Labor
All of the above

OSHA requires training before an employee can operate a forklift.      
True or False
      
 
Summary
Understanding the hazards associated with performing your job is essential to either eliminating or reducing these hazards.  It is every employee’s responsibility to ensure compliance with good safety practices.

Following good housekeeping practices will eliminate a large percentage of the daily hazards you will face, both on and off the job.  If your environment is free of trip hazards you can then concentrate on the larger hazards, such as chemical interactions, exposure and precautions.  

The use of chemicals is inherent in our lives; we use chemicals at home, at work, and even at play.  Knowing the hazards associated with the chemicals we use ensures the safety of everyone around you.  To ensure that you understand the hazards associated with the chemicals used on the job, all chemical manufacturers are required to provide a statement of these hazards. 

The SDS (formerly MSDS) system is the foundation of chemical safety information.  It is important for employees to understand the symptoms of overexposure to a chemical and the proper first aid for that exposure.  Additionally, you should understand the proper storage and handling requirements of a chemical and protect yourself from the hazards of the chemical with appropriate PPE.  Additionally, special precaution should be exercised in and around forklifts. 
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Unit 2 Chapter Questions/Unit Exam

1. Injuries _____ occur if a worker slips but does not fall.
a. can
b. don’t

2. The likely slip hazard is _____.
a. stairs or ramps
b. a loose rug or mat
c. spilled liquids
d. Any of the above

3. Implementing housekeeping practices is considered a part of a safety program. 
a. True
b. False

4. A floor _____ is defined as an opening measuring less than 12 inches but for than1 inch.
a. opening
b. hole

5. To prevent a person from accidentally stepping into a floor _____, a railing with a toeboard or cover should be used. 
a. opening
b. hole

6. When using a ladder to gain access to a level roof, the top of the ladder should be at least ____ foot/feet above the horizontal landing of the roof.
a. 1
b. 2
c. 3
d. 4

7. The _____ rule refers to the angle at which a ladder should be placed against a vertical wall.
a. 2-to-1
b. 3-to-1
c. 4-to-1
d. 5-to-1


8. A ladder made of _____ is recommended when working on or near electrical equipment. 
a. wood
b. fiberglass
c. aluminum
d. a or b

9. Never stand on the top _____ steps of a stepladder. 
a. 2
b. 3 
c. 4  
d. None of the above

10. Do not stand on the top _____ rungs of an extension ladder.
a. 1			
b. 2	
c. 3
d. 4

11. Fixed stairs should have a minimum width of _____ inches.
a. 12
b. 16
c. 22
d. 30

12. Guard rails must be able to withstand a side force of _____ pounds.
a. 100
b. 200
c. 300
d. 400

13. How many inches high must a guardrail be?  
a. 23
b. 42
c. 12
d. 48

14. A personal fall arrest system does not consist of a ____.
a. safety harness
b. lanyard, lifeline, or deceleration device
c. an anchor point
d. None of the above
15. Anchor points of a personal fall arrest system must withstand _____ pounds of force.
a. 200
b. 500
c. 2000
d. 5000

16. The _____ pertains to information about chemicals.
a. SDS or MSDS
b. HAZCOM
c. Both a and b
d. Neither a or b
 
17. Who is not responsible for information pertaining to SDS and MSDS documentation? 
a. The manufacturer of chemicals
b. The employer
c. Employees
d. None of the above

17 Alternative:  A/an ______ gas ignites spontaneously in are at a temperature of 130 degrees F. 
a. heated air
b. combustible
c. pyrophoric
d. asphyxianl

18. OSHA’s Hazard Communication Standard helps to ensure worker safety when working with   _____.
a. combustible materials 
b. chemicals
c. tools
d. power equipment

19. The manufacturer listed on an SDS or MSDS must provide what types of information? 
a. hazards
b. safety information
c. first aid procedures 
d. Any of the above



20. The Short Term Exposure Limit (STEL) is referred to as the maximum hazardous chemical concentration a worker can be exposed to for a _____ period.
a. 15 minute
b. 1 hour
c. 3 hour
d. 24 hour

21. Some hazardous gasses exposed to skin can be absorbed into your body.
a. True
b. False

22. The _____ the flashpoint, the more likely it will ignite 
a. lower
b. higher

23. Chemical _____ describes conditions that cause the chemical to become unstable.
a. stability
b. reactivity
c. flashpoint
d. combustion

24. The SDS and MSDS for a chemical provides this information if it starts on fire?  
a. The type of extinguisher to use
b. The type of firefighting equipment to use
c. The proper method of fighting the fire
d. All of the above 

25. The _____ on an MSDS refers to the remedy that is recommended if a worker is exposed to a hazardous chemical.
a. decontaminate
b. antidote
c. Both a and b
d. temperature 



Review Question Answers
1. C
2. D
3. C
4. A
5. A
6. B
7. E
8. D
9. D
10. C
11. C
12. C
13. A
14. B
15. B
16. D
17. B
18. D
19. B
20. D
21. D
22. A
23. E
24. E
25. D
26. A
27. B
28. D
29. True
30. A
31. True
32. A
33. C
34. False
35. D
36 B
37. A
38. A
39. B
40. True  
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This product was funded by a grant awarded by the U.S. Department of Labor’s Employment and Training Administration. The product was created by the grantee and does not necessarily reflect the official position of the U.S. Department of Labor. The Department of Labor makes no guarantees, warranties, or assurances of any kind, express or implied, with respect to such information, including any information on linked sites and including, but not limited to, accuracy of the information or its completeness, timeliness, usefulness, adequacy, continued availability, or ownership.

RELEVANCY REMINDER:
M-SAMC resources reflect a shared understanding of grant partners at the time of development. In keeping with our industry and college partner requirements, our products are continuously improved. Updated versions of our work can be found here:   http://www.msamc.org/resources.html.
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Accident Statistics

« Slips, trips, and falls account for:

~Falls on the same level were the second
leading cause of workplace injuries in 2003,

—$6.9 biion in annual health care costs
Slips and trips without falls result in:

—Head, neck and back strain
~Pulled musces.
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Slip and Trip Accidents

 Head or back njuries
+ Cuts and bruises
+ Fractures

- Pulled muscles
+ Death N wsulanee N
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Identifying Hazards

« Evaluate your workplace

« Talkto employees

Developa checklist

+ Inspect your workplace

regularly
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Identifying Hazards

+ Job Safety Analysis - (Hazard Analysis)
Process used to reduce the risk of hazards

~ Performed by teams closest o the process
(not OSHA)
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Hazard Response

« Eliminate hazard by designing out of the
process

+ Provide Engineering controls — ventilation.
guards, circuit breakers

+ Use PPE to reduce worker exposure




image10.jpeg
Slip Hazards

« Stairs and inclines
+ Loose rugs and mats

* Water,oil, and
chemicals
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Housekeeping

+ Clean up liquids

+ Install absorbent or
barriers around
machinery that leaks

« Use warning signs or
cones
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Floor Mats

« Use around machinery where liquids and
debris are normally present

+ Should have holes and/or be absorbent
+ Compatible with chemicalsin use
« Have beveled and colored borders
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Foot Wear

* Has soft rubber sole
forslip resistance

« Sole'stread has
channels

+ Does not make
youinvincible

« Steel-toe may be
required
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Employee Awareness

Pay attention to where you are going
Adjust your stride accordingto the
walking surface and conditions

Make wide turns at comers

Make sure you can see the floor when
carrying items

Employees with less than one year of

experience are 40% more likely to be
injured
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Trip Hazards

Obstructions in
walkways

Damaged or uneven
floor surfaces

Electrical cords
and air hoses

Running
Poor lighting
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Preventing Trips
« Pick up tools, materials, and trash
+ Walk around obstructions.

+ Do not carry items that block your
forward vision

+ Watch placement of power cords
« Keepile drawers closed

« Cleanup s!rais and bands
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Hazards Associated with Falls

Unsafe ladders or stairs
Inadequate guardrails

Improper use of personal
fall arrest systems.

Openingsin floors
Using ladders incorrectly

i
o

{1
H
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Preventing Falls from Heights
Inspect ladders and stairs regularly.
Ensure that guardrails are used and installed
on all aboveground work
surfaces and properly buitt
Train employees in the use of fal
arrest systems
Inspect floor openings and different walking
‘surfaces for trip hazards.
Rope off skylights on roofs to prevent people
working on the roof from falling through.
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Floor Opening

An opening measuring 12-inches or more n its
least dimension in a floor, plaform, pavement,
or yard, through which persons may fal

¢
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Floor Hole

+ A opening meastring less than
124n.but more than 1-in.in s
Ieast dimension, in a loor,

Every floor hole into which persons
can accidentally walk mustbe.
guarded by either

~ standard railng with tosboard
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Ladder Inspection

Rungs are in good condition
and clean

Ladder locks function
correctly

Ladder is non-conductive
Ladder's feet are anti-slip
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Ladder Set-Up

« Putiton a level surface
+ Secure the bottom
+ Angle the ladder properly (4:1)

+ Extendthe ladder 3 feet/rungs above
the upper landing
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Ladder Angle
Portable Rung and Cleat Ladders

+ Use at angle where the
horizontal distance from the
top support to the foot of the.
ladder is Y the working
length of the ladder (length
along ladder between the
foot and top support)
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Using the Ladder
Face the ladder
Climb with both hands
Use a tool belt or bucket
hanger
Keep your weight centered
Do not stand on the
top four rungs or top
two steps
Use “3 point grip” rule
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Fixed Ladders

Permanently attached o a structure,

buiding or equipment

Cages or well required iffonger than

20-1 to 2 maximum unbroken length of
1

Ladder safety dovices may be used on
tower,water tank and chimney ladders.
over 20-1.in unbroken length instead of
cage protection

Rungs not ess than 6" or more than 12"
Minimum distance between side rais is
16inches
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Stair Safety
Walk, do not run
Use the handrails

Inspectfor slippery
surfaces or damaged steps

Do not put objects on steps
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Stairway Floor Openings

Must be guarded by a standard railing on
all exposed sides (except at entrance).
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Stairways

Fiights of stairs with four
or more fisers must have
standard stai raiings o
handrais.
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Fixed Industrial Stairs

+ Treads must be siip resistant
with uniform ise height and
tread width

+ Must be able to carry S-times
expected load; minimum of
1000-pounds.

+ Minimum width of 22-inches
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Open-Sided Floors and
Platforms

+ Open-sided floors o pltforms 4-feet o
more above adjacent floor or ground
evel must be guarded by a standard
raiing (or equivalent) on al open sides,
‘xcopt where there is an entrance to a
ramp, stairvay. or fed ladder

+ Atosboard is required when, beneath
the open sides:

- persons canpass

~ therels maving machiney. o

= therels cqupment withwhich aling
et coudrese hazars
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Guarding Floor Openings
Definitions

+ Standard railing. Consists
of top rai, mid rai, and
posts. Height from the
upper surface of top rail to
fioor level is 42-inches. Mid- Z
rai height is 21-inches.
+ Standard toeboard. 4
inches high, with not more
than Yeinch clearance above

the floor.
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Guardrails

+ Barier along an open
edge

+ 42" high with mid-rail

+ Toe board or kick plate

* Withstand 200 pounds
of side load force.
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General Requirements
Aisles and Passageways

+ Keep clear and move
obstructions that could
create a hazard

+ Mark permanent aisles
and passageways
Asles must be
suffciently wide where
mechanical handing
equipment s used
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Personal Fall Arrest System
Worker tied to
anchorage point
Safety hamess wom

Lanyard, lfeline,
deceleration device

/Anchor point withstands 5000 pounds’
Workers must be thoroughly trained
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Hazard Communication
Right-to-Know

Every employee has
the right to know what
hazardous chemicals
are use on the job and
how to work safely with
those chemicals.
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Hazard Communication
Responsibil

- Chemical manufacturers must
determine a chemical’s hazards
and provide an MSDS.

+ Employers must make the MSDS
avallable and train employoes on
the hazards of the chemical and
howto protect themselves from
those hazards.

+ Employees must read the MSDS
50 tha they can identiy the
hazards and understand how to
wiork safel with the chemical
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What is a MSDS
Material Safety Data Sheet?

+ Document that contains information about a
chemical product, specifically:

~ potental hazards,
—safe use of the chemical
« Addional information in the MSDS includes:

~Use, storage, handiing, and emergency
procedures related to the chemical's hazards.

« The supplier of the chemical prepares the MSDS.
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MSDS Access

+ Listof chemicals
used by the facilty
+ Methods of access
~ Binders
~ Computer log
+ Method of listing
- Ahabeticaly
~ By chemical type
~ Resigned anin
numper thatis
Teferenced i the
indos
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Information Found on the
MSDS (Cont'd.)
+ Hazardous chemical ingredients
+ Non-hazardous ingredients

* Ingredients may be listed as “trade
secrets”
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Information Found on the MSDS

* Manufacturer's
information

+ Emergency phone =
number

« Date of MSDS

* Name of the
chemical
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Exposure Limits
« PEL (Permissible Exposure Limit)
« STEL (Short Term Exposure Limit)
« TLV (Threshold Limit Value)
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Material Safety Data Sheet
Styles
+ Two styles of MSDSs

~Nine sections referred to in OSHA
Standard

—Sixteen sections designed by ANSI

24
X
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Material Safety Data Sheet Styles
(Cont'd.)
OSHA: Nine Section
Header: Manufacturer information
Section 1: Product identiication
Section 2 Product components
Section 3: Physical data
Section 4: Fire and explosion data
Section 5: Reactivity data
Section 6 Health hazard data
Section 7: Special protective equipment
Section 8: Spil, leak and disposal procedure
Section 9: Special precautions
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Material Safety Data Sheet
Styles (Cont'd.)
ANSL: Sixteen Section

‘Section 1: Chemical product and company
information

Section 2: Compostion/ingredient information

Section 3: Hazards identfication

‘Section 4: First aid measures

Section 5: Fire fighting measures

Section 6: Accidental release measures

Section 7: Handing and storage

Section 8: Exposure controls/personal protection
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Material Safety Data Sheet Styles

(Cont'd.)

ANSI: Sixteen Section
Section 9: Physical and chemical properties.
Seciion 10: Stabilty and reactity
Section 11: Toxicological information
Seciion 12 Ecological information
Seciion 13 Disposal considerations
Section 14: Transport information
Seciion 15 Regulatory information
Section 16: Other information




image48.jpeg
A ‘The Clorox Company of Canada, Ltd. Material Safety
fioro 150 Biscayne Crescent Data Sheet
Brampton, Ontario
LW av3
SECTION 1 PRODUCT IDENTIFICATION AND USE
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Exposure Methods
- = \

+ Skin contact

+ Swallowing

Penetration

+ Inhalation (most common)
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Health Effects

Health = Blue

Flammabilty = Red

Radiation = Black on
| o

Other hazards or special
handing = White

Scale = 0 (no hazard) to
3 (exreme hazard
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Signs and Symptoms
of Exposure

Immediate
~Eye and skin contact
+ Eye iiation (red. swollen, thy. watery)
- Rashes or dermatis
~ Inhalation
+ Shortness of breath, coughing, dizziness
~ Ingestion:
- Nausea, stomachache, vomiting
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Signs and Symptoms
of Exposure (Cont'd.)

+  Chronic effects:

Allergies
Chemical sensitization
Lung or iver damage
Cancer

Aggravate existing medical conditions




image53.jpeg
First Aid Measures

Eyes: Flush with
water for 15 minutes

Skin: Wash with soap
and water

Inhalation: Move
tofresh air

Ingestion: Get emergency medical
assistance
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Fire and Explosion Terms

Flashpoint
Flammability limits

Fire extinguisher
awareness and training

Extinguishing media

| =]
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Stability and Reactivity

+ Chemical stability
+ Reactivity

+ Incompatibility
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Handling and Storage

Storage procedures
Dispensing requirements.
Handling requirements

Decontaminant
or antidote





image57.jpeg
Physical and Chemical Data
(Cont'd.)
Other data
—Boiling or melting point
— Vapor pressure
— Vapor density

— Solubilty
—Density or specific gravity
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Physical and Chemical Data

« Molecular formula
« Appearance and odor

« Physical state
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Personal Protection
and Exposure Controls
« Engineering controls to
prevent or reduce exposure
- PPE
+ Eye and face protection
« Skin protection
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Spill Response

Trained personnel only
Isolate the area
Contain the spill
Clean up the spill
Disposal procedures
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Other Information Found
on an MSDS

« Toxicological
« Ecological
« Transportation

« Additional regulatory and reporting
requirements
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NFPA and HMIS Information

NFPAT04 Plcard
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Forklift Safety

2-2-68

Training required for all users.  Topics include:

• Differences between forklifts and automobiles

• Steering and maneuvering  (forklifts should be 

driven in reverse so visibility is not restricted)

• Vehicle inspection and maintenance (daily 

inspections are required by the DOT)

• Vehicle stability and load manipulation

• Usage in aisles and pedestrian traffic areas
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Forklift Safety

2-2-68

Training required for all users.  Topics include:

Differences between forklifts and automobiles

Steering and maneuvering  (forklifts should be driven in reverse so visibility is not restricted)

Vehicle inspection and maintenance (daily inspections are required by the DOT)

Vehicle stability and load manipulation

Usage in aisles and pedestrian traffic areas
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Summary

Immediately clean up slip hazards

Pick up trip hazards like tools, electric
cords

Inspect and use ladders safely
Report damaged guardrails
Use personal fall arrest systems
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Summary (Cont'd.)
MSDSs are the foundation of chemical
safety
= 24-hour access
Symptoms of exposure and first aid
Storage and handling
Personal protective equipment
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