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Presentation Images 

Images found in this presentation are from the OSHA
 
Picture It!: Safe Workplaces for Everyone photo 

contest or from presentation materials on the OSHA
 
website. See the alternative text description for each 


photo for detailed information.
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Course Goal
 

This course is intended to promote a 

road worker's understanding of 


OSHA requirements, including the 

ability to recognize and prevent a 

variety of potential hazards on a 


road construction or maintenance 

work site.
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Course Objectives 

• Acknowledge the importance of OSHA 
requirements in providing a safe workplace for 
workers. 

• Identify the basic OSHA construction focus 
areas of hazards 

• Indicate the importance of using appropriate 
personal protective equipment. 

• Recite the importance of following standard 
procedures, included in the Manual on Uniform 
Traffic Control Devices, Revision 1 (dated May, 
2012), for setting up temporary traffic control. 



Welcome, Registration, and Introductions 

Welcome! Please Introduce Yourself. 

Please be sure to complete the required registration 
documents. 

Ground Rules 
• Turn phones off or to silent 
• Respect the views of others 
• Participate 
• Punctuality is imperative 
• Have Fun! 
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Introduction to OSHA
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Introduction to OSHA 



 

Lesson Overview 

Purpose: 
•	 To provide workers with introductory 


information about OSHA
 
Topics: 

1. Why is OSHA important to you? 
2. What rights do you have under OSHA?
 
3. What responsibilities does your employer have 

under OSHA? 
4. What are OSHA standards? 
5. How are OSHA inspections conducted?
 
6. Where can you go for help? 
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Topic 1: Why is OSHA Important to You? 

•	 4,405 workers were killed on the job in 2013 (3.2 per 
100,000 full-time equivalent workers). 

•	 An average of nearly 12 workers die every day. 
•	 797 Hispanic or Latino workers were killed from 

work-related injuries in 2013. 
•	 Nearly 3.0 million serious workplace injuries and 

illnesses were reported by private industry 
employers in 2012. 
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OSHA Makes a Difference
 

• Worker deaths in America are down – on 
average, from about 38 worker deaths a 
day in 1970 to 12 a day in 2013. 

• Worker injuries and illnesses are down – 
from 10.9 incidents per 100 workers in 
1972 to 3.0 per 100 workers in 2012. 
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History of OSHA
 

•	 OSHA stands for the Occupational 
Safety and Health Administration, an 
agency of the U.S. Department of 
Labor. 

•	 OSHA’s responsibility is to improve 
worker safety and health protection. 

•	 On December 29, 1970, President 
Nixon signed the OSHA Act. The 
agency formally came into being on 
April 28, 1971. 
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OSHA’s Mission 

• The mission of OSHA is to assure safe and 
healthful working conditions for working men 
and women by setting and enforcing standards 
and by providing training, outreach, education 
and assistance. 

• Some of the things OSHA does to carry out its 
mission are: 
–	 Developing job safety and health standards and enforcing them 

through worksite inspections 
–	 Providing training programs to increase knowledge about 

occupational safety and health 
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Topic 2: What Rights Do You Have Under OSHA? 

• You have the right to: 
– A safe and healthful workplace 
– Know about hazardous chemicals 
– Report injury to employer 
– Complain or request hazard correction from employer 
– Training 
– Hazard exposure and medical records 
– File a complaint with OSHA 
– Participate in an OSHA inspection 
– Be free from retaliation for exercising safety and health 

rights 
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Worker Rights
 

• Have you seen this 
poster at your place 
of work? 

• Why was OSHA 
created? 
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Your right to…A Safe Workplace
 

•	 Worker Protection is Law: The Occupational Safety and 
Health Act of 1970 (OSH Act). 

•	 OSHA was created to provide workers the right to a safe 
and healthful workplace. 

•	 It is the duty of the employers to provide workplaces that 
are free of known dangers that could harm their 
employees. 

•	 This law also gives workers important rights to 
participate in activities to ensure their protection from job 
hazards. 
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Your right to…Written Hazard Communication 

• Employers must have a written, complete hazard 
communication program that includes 
information on: 
•	 Container labeling. 
•	 Safety Data Sheets (SDSs) – formerly known as 

Material Safety Data Sheets (MSDSs) – from 
chemical manufacturers, distributors, or importers. 
These must be in a uniform format after June 1, 2015 
according to the Hazard Communication Standard. 

•	 Worker training – to include the physical and health 
hazards of the chemicals and how workers can 
protect themselves. 
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Your right to…Report Injuries 

• OSHA’s Recordkeeping rule requires most 
employers with more than 10 workers to keep
a log of injuries and illnesses. 

• Workers have the right to report an injury and 
review current log. 

• Workers also have the right to view the 
annually posted summary of the injuries and 
illnesses (OSHA 300A). 

• It is against the OSHA law to retaliate or 
discriminate against a worker for reporting an 
injury or illness. 
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Your right to…Request Correction 

• Workers may bring up safety and health 
concerns in the workplace to their 
employers without fear of discharge or 
discrimination. 

• OSHA rules protect workers who raise 
concerns to their employer or OSHA about 
unsafe or unhealthful conditions in the 
workplace. 
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Your right to…Training
 

•	 Workers have a right to get training from employers 
on a variety of health and safety hazards and 
standards that employers must follow. 

•	 Some required training covers topics such as, 
chemical hazards, equipment hazards, noise, 
confined spaces, fall hazards in construction, 
personal protective equipment, along with a variety 
of other subjects. 

•	 Training must be in a language and vocabulary 
workers can understand. 
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Your right to…Examine Records
 

• 1910.1020: right to examine & copy records 
• Examples of toxic substances and harmful 

physical agents are: 
• Metals and dusts, such as, lead, cadmium, and silica 
• Biological agents, such as bacteria, viruses, and fungi 
• Physical stress, such as noise, heat, cold, vibration, 

repetitive motion, and ionizing and non-ionizing 
radiation 
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• Workers may file a confidential complaint with OSHA if the
believe a violation of a safety or health standard, or an 
imminent danger situation, exists in the workplace. 

y 

Your right to…File a Complaint with OSHA 

•	 Workers may request that their name not be revealed to the 
employer. 

•	 If a worker files a complaint, they have the right to find out 
OSHA’s action on the complaint and request a review if an 
inspection is not made. 

• NOTE: Often the best and fastest way to get a hazard 

corrected is to notify your supervisor or employer.
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Your right to…Participate in an OSHA Inspection 

•	 Employee representative can accompany OSHA inspector.
 
•	 Workers can talk to the inspector privately. 
•	 Workers may point out hazards, describe injuries, illnesses 

or near misses that resulted from those hazards and 
describe any concern you have about a safety or health 
issue. 

•	 Workers can find out about inspection results, abatement 
measures and may object to dates set for violation to be 
corrected. 
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Your right to…Be Free from Retaliation 

• Workers have the right to be free from retaliation 
for exercising safety and health rights. 

• Workers have a right to seek safety and health 
on the job without fear of punishment. 

• This right is spelled out in Section 11(c) of the 
OSH Act. 

• Workers have 30 days to contact OSHA if they 
feel they have been punished for exercising their 
safety and health rights. 
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Topic 3: What Responsibilities Does Your Employer Have Under OSHA? 

• Provide a workplace free from recognized hazards and
comply with OSHA standards.

• Provide training required by OSHA standards
• Keep records of injuries and illnesses.
• Provide medical exams when required by OSHA

standards and provide workers access to their exposure
and medical records.

• Not discriminate against workers who exercise their
rights under the Act (Section 11(c)).

• Post OSHA citations and hazard correction notices.
• Provide and pay for most PPE.
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Employer Responsibilities (cont.) 

• Employers must: 
• Report each worker death to OSHA 
• Report each work-related hospitalization, 

amputation, or loss of an eye 
• Maintain injury & illness records 
• Inform workers how to report an injury or illness 

to the employer 
• Make records available to workers 
• Allow OSHA access to records 
• Post annual summary of injuries & illnesses 
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Topic 4: What are OSHA Standards? 

OSHA standards are: 
•	 Rules that describe the methods employers must 
use to protect employees from hazards. 

•	 Designed to protect workers from a wide range of 
hazards, 

Four Groups of OSHA Standards:
 
General*; Construction; Maritime; Agriculture
 

*Where there are no specific standards, employers must 
comply with the General Duty Clause of the OSH Act. 
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OSHA Standards (cont.) 

These standards also: 
• Limit the amount of hazardous chemicals, 

substances, or noise that workers can be 
exposed to. 

• Require the use of certain safe work 
practices and equipment. 

• Require employers to monitor certain 
hazards and keep records of workplace 
injuries and illnesses. 
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Most Frequently Cited OSHA Standards 

Most Commonly Cited Standards: 
Fall Protection; Hazard Communication; Scaffolding; 

Respiratory Protection; Electrical; Powered Industrial 

Trucks; Ladders
 

•	 Go to www.OSHA.gov and click on “Frequently Cited OSHA Standards” to 
view current data. 

•	 Select “number of employees in establishment,” select ALL or one of the 
options listed. 

•	 “Federal or State Jurisdiction,” select Federal or, from the dropdown menu, a 
specific state. 

•	 “NAICS,” enter ALL for all Industry groups, or enter a valid digit code for a 
specific Industry from the NAICS Manual. 

•	 Shown are search results for: All sizes of establishments, in Federal 
jurisdiction, with that Construction NAICS code. 
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Topic 5: How are OSHA inspections conducted?

• The  OSH  Act  authorizes  OSHA  

 

compliance safety and health 
officers (CSHOs) to conduct 
workplace inspections at 
reasonable times. 

•	 OSHA conducts inspections 
without advance notice, except 
in rare circumstances (e.g. 
Imminent Danger). 

•	 In fact, anyone who tells an 
employer about an OSHA 
inspection in advance can 
receive fines and a jail term. 
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 Different Types of OSHA Inspections 

• Imminent danger
• Fatality or hospitalizations
• Worker complaints/referrals
• Targeted inspections—Local Emphasis

Program (LEP), National Emphasis Program
(NEP), particular hazards or industries

• Follow-up Inspections

30
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Citations and Penalties
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Violation Type Penalty 
WILLFUL  OSHA may propose penalties of up to $70,000 for 

 A violation that the employer intentionally and each willful violation, with a minimum penalty of 
knowingly commits or a violation that the $5,000 for each willful violation. 
employer commits with plain indifference to the 
law. 

SERIOUS There is a mandatory penalty for serious 
 A violation where there is substantial probability violations which may be up to $7,000. 

that death or serious physical harm could result 
and that the employer knew, or should have 
known, of the hazard. 

OTHER-THAN-SERIOUS 
 A violation that has a direct relationship to safety  OSHA may propose a penalty of up to 

and health, but probably would not cause death or $7,000 for each other-than-serious violation. 
serious physical harm. 

REPEATED  OSHA may propose penalties of up to $70,000 for 
 A violation that is the same or similar to a each repeated violation. 

previous violation. 
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Questions for Review

• Give an example of a reason why OSHA 
would conduct an inspection at your
workplace

• What are the types of OSHA violations?



Topic 6: Where Can You Go For Help? 

• Sources within the work place/work site
• Sources outside the work place/work site
• How to file an OSHA complaint
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Sources within the work place/work site 

• Employer or supervisor, co-workers and
union representatives

• Safety Data Sheet (SDS) for information
on chemicals

• Labels and warning signs
• Employee orientation manuals or other

training materials
• Work tasks and procedures instruction
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Sources outside the work place/work site 

• OSHA website: http://www.osha.gov and
OSHA offices (You can call or write.)

• Compliance Assistance Specialists in the area
offices

• National Institute for Occupational Safety and
Health (NIOSH) – OSHA’s sister agency

• OSHA Training Institute Education Centers
• Doctors, nurses, other health care providers
• Public libraries
• Other local, community-based resources
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How to Raise a Concern
 

• Review the OSHA standards to become
more aware of workplace hazards.

• Discuss whether or not anyone has
discovered safety and/or health
problems in the work place/work site.
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Filing an OSHA Complaint 

• Download the OSHA complaint form from OSHA’s 
website.

• File the complaint online.
– Workers can file a complaint.
– A worker representative can file a complaint.

• Telephone or visit local regional or area offices to
discuss your concerns.

• Complete the form – be specific and include appropriate
details.

• OSHA determines if an inspection is necessary.
• Workers do not have to reveal their name.
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Questions for Review - OSHA

• What are some resources inside the
workplace that will help you find
information on safety and health issues?

• What are some resources outside the
workplace that will help you find
information on safety and health issues?



Session Summary 

This lesson covered: 
• The importance of OSHA, including the history 

of safety and health regulation leading to the 
creation of OSHA and OSHA’s mission; 

• Worker rights under OSHA; 
• Employer responsibilities; 
• OSHA standards; 
• OSHA inspections; and 
• Safety and health resources, including how to 

file a complaint. 
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Fall Protection
 

Fall Protection 
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Falls
 

41
 



Total Construction Fatalities
 

• Falls from Elevation – 33% 
• Struck-by – 22% 
• Caught In-between – 18% 
• Electrical - 17% 
• Other – 10% 

• Almost 400 people per year!
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Falls in Construction 

• Falls are the leading cause of deaths in the construction 
industry. 

•	 Most fatalities occur when employees fall from open-
sided floors and through floor openings. 

•	 Falls from as little as 4 to 6 feet can cause serious lost-
time accidents and sometimes death. 

•	 Open-sided floors and platforms 6 feet or more in height 
must be guarded. 
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Fall Protection Overview
 

This presentation will discuss: 

• The working conditions that require the use 
of fall protection. 

• Options that are available to protect workers 
from falls. 
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Fall Protection - Goals 

At the end of this topic, you will be able to: 

• List at least four methods of fall protection 
available for protecting workers. 

• State the main criteria that prompts use of 
fall protection for construction workers. 
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Is Fall Protection Training Required? 

• 1926.503(a)(1) 
• The employer shall provide a training 

program for each employee who might be 
exposed to fall hazards. The program shall 
enable each employee to recognize the 
hazards of falling and shall train each 
employee in the procedures to be followed 
in order to minimize these hazards. 

Reference OSHA Regulations (Standards – 29 CFR) 
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Training 

Employers Must Provide Training. 

The training is to teach you: 
• How to recognize hazards 
• How to minimize hazards 

The training must cover: 
• Fall hazards 
• Fall protection systems 
• Use of fall protection devices
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Fall Prevention
 

• What is the difference between Fall 
Restraint and Fall Arrest? 

• What are some examples of each?
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Fall Arrest 

•	 Personal fall arrest system means a 
system used to arrest an employee in a 
fall from a working level. A personal fall 
arrest system consists of an anchorage, 
connectors, a body harness and may 
include a lanyard, deceleration device, 
lifeline, or suitable combination of these. 
The use of a body belt for fall arrest is 
prohibited. 
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Fall Arrest Example
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Fall Restraint 

•	 Fall restraint system means a fall 
protection system that prevents the user 
from falling any distance. The system is 
comprised of either a body belt or body 
harness, along with an anchorage, 
connectors and other necessary 
equipment. The other components 
typically include a lanyard, and may also 
include a lifeline and other devices. 
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Types of Fall Protection - Prevention 

Fall Prevention 

•	 How does it protect?  Prevents people from reaching the fall 
hazard by creating a barrier. 

• Equipment needed?	 Nothing for the individual 
• Training needed?	 None 
• Inspection?	 After installation and annually 
• Maintenance?	 Annually 
• Potential for injury?	 None 
• Costs?	 Higher up-front costs 
• Burden to Laborer?	 Little to none 
• OSHA preference?	 Preferred because it has the least risk 
• Example?	 Guardrails and Skylight Screens 
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Types of Fall Protection - Restraint 

Fall Restraint 
•	 How does it protect?  Prevents people from reaching the fall 

hazard through a tie-off system. 
• Equipment needed?	 Custom fitted equipment 
• Training needed?	 Yes, extensive and ongoing 
• Inspection?	 At every use 
• Maintenance?	 At every use 
• Potential for injury?	 Mild 
•	 Costs? Lower initial costs, but hidden costs may be 

training, maintenance and set up time. 
• Burden to Laborer?	 Must inspect and properly wear equipment 
• OSHA preference?	 Better than fall arrest 
•	 Example? Harness with lanyard tied off at a set length 

from a weighted tie off point 
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Types of Fall Protection - Arrest 

Fall Arrest 
• How does it protect? Stops a fall in progress through a tie off system 
• Equipment needed?	 Custom fitted equipment 
• Training needed?	 Yes, extensive and ongoing 
• Inspection?	 At every use 
• Maintenance?	 At every use 
• Potential for injury?	 High 
•	 Costs? Lower initial costs, but hidden costs may 

be training, maintenance and set up time. 
• Burden to Laborer?	 Must inspect and properly wear equipment 
• OSHA preference?	 Fall restraint is preferred 
•	 Example? Harness and retractable tied off to an anchor 

point 
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Fall Protection Options 

Fall Prevention
 

Fall Restraint
 

Fall Arrest
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Fall Protection Planning 
Fall protection systems and work practices must be 
in place before you start work. 
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Personal Fall Arrest Systems
 

•	 You must be trained 
how to properly use 
Personal Fall Arrest 
Systems or PFAS. 

•	 PFAS = anchorage, 
lifeline, and body 
harness. 
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Safety Line Anchorage 

• Must be independent of any platform 
anchorage and capable of supporting at 
least 5,000 lbs. per worker. 

58
 



Guardrails 

Top Rail 

Mid- Rail 

Toeboard 

• Top rails between 39 and 45 inches tall.
 
• Toeboards at least 3 1/2 inches high. 
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Safety Nets 

• Place as close as possible, but no more 
than 30 feet below where employees work. 
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When Fall Protection is Needed
 

• Walkways & ramps 
• Open sides & edges 
• Holes 
• Concrete forms & rebar
 
• Excavations 

• Bridge Construction 
• Wall openings 
• Bricklaying 
• Residential Construction
 

• Elevated Roadways 
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Fall Protection Roadway Construction 

• In construction, you must be protected if 
you can fall more than 6 feet. 
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Sides & Edges - Improper Guarding 

• This 1/4" nylon rope alone is not a proper 
way to guard this open floor. 
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Sky Lights and Other Openings 

• Holes more than 6 feet high must be protected. 
• This opening could be made safe by using a 

guardrail, or strong cover. 
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Preventing Falls Through Skylights Video
 

•	 This is a five and a 

half minute video 

made by California's 

FACE program in 

2013. (Fatality 

Assessment and 

Control Evaluation) 


•	 It documents the 

true story of a 

roofing worker who 

had 25 years of 

experience, but fell 

30 feet through a 

skylight and died. 

Prevention of this 

fatality could have 

included skylight 

screens, guardrails, 

and/or PFAS. 
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Concrete Forms and Rebar 

• Use PFAS when working on formwork or rebar. 
• Cover or cap protruding rebar. 
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Excavations 

• Guard excavations 
more than 6 feet 
deep when they 
are not readily 
seen because of 
plant growth or 
other visual 
barriers. 

•	 In addition to not 
being properly 
guarded, this 
excavation is not 
properly shored. 
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Good Work Practices 

• Perform work at ground level, if possible. 
Example: building prefab structures on the

ground and lifting into place with a crane.
 

• Tether or restrain workers so they can't reach 
the edge. 

• Use conventional fall protection. 
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Potential Fall Hazards
 

• Name some potential fall hazard situations in 
your work area. 

How can you protect yourself from them? 
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OSHA Fall Protection Video
 

• This is a three minute 
video produced by the 
Occupational Health 
and Safety 
Administration. 

• It is the true story of a 
house framer who fell 
20 feet down an 
unguarded stairwell to 
his death. This might 
have been prevented 
by a guardrail or a 
secure cover over the 
open stairwell. 

See Video #2. 
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Types of Fall Protection Devices 

Relief Step Device that 
helps prevent suspense 
trauma. 

Self-Retracting Lifeline 
(AKA - “yoyo”) 
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Recent Fall Related Deaths Video
 

•	 This one and a half 
minute video is from I-
TV in 2013. It 
describes the 20 hour 
work days that 
Brazilians are putting 
in to finish their World 
Cup host sites. 

•	 At Arena Amanzona in 
Manaus, a 22 year old 
worker fell 100 feet 
when a cable broke. 

•	 At the main venue in 
Sao Paolo a crane 
collapsed killing two 
people. 

See Video #3.
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Factors 

What could have been some factors involved in 
this “Fatal Fall”? 

• Fatigue 
• No oversight 
• Lack of training 
• Production pressure 
• Peer pressure 
• Faulty equipment 
• Lack of equipment inspection 
• Poor working conditions 
• Poor housekeeping 

73
 



Summary – Fill in the Blank 

If you can fall more than __ feet, you must be protected. 


Use fall protection on:
 
_________________________________________. 

Protective measures include guardrails, covers, safety nets, 
and Personal ___________. 
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Summary – Fill in the Blank - Answers 

If you can fall more than 6 feet, you must be protected. 

Use fall protection on: 
walkways & ramps, open sides & edges, holes, concrete
forms & rebar, excavations, elevated work surfaces, wall 
openings, bricklaying, any type of elevated
construction. 

Protective measures include guardrails, covers, safety nets, 
and Personal Fall Arrest Systems. 
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Electrical Safety
 

Electrical Safety 
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Electrocution
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Total Construction Fatalities - Electrical
 

• Electrical - 17% 
• Falls from Elevation – 33% 
• Struck-by – 22% 
• Caught In-between – 18% 
• Other – 10% 

• Almost 400 people per year!
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Electricity - The Dangers
 

•	 About 5 workers are 
electrocuted every week 

•	 Causes 12% of young 
worker workplace deaths 

•	 Takes very little electricity 
to cause harm 

•	 Significant risk of causing 
fires 
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Electricity – How it Works
 

•	 Electricity is the flow of energy from one place to 
another 

•	 Requires a source of power: usually a generating 
station 

•	 A flow of electrons (current) travels through a 
conductor 

•	 Travels in a closed circuit 
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Electrical Terms 

• Current -- electrical movement (measured in amps) 
•	 Circuit -- complete path of the current.                

Includes electricity source, a conductor, and the output 
device or load (such as a lamp, tool, or heater) 

•	 Resistance -- restriction to electrical flow 
•	 Conductors – substances, like metals, with little 

resistance to electricity that allow electricity to flow 
•	 Grounding – a conductive connection to the earth 

which acts as a protective measure 
•	 Insulators -- substances with high resistance to 

electricity like glass, porcelain, plastic, and dry wood 
that prevent electricity from getting to unwanted areas 
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Electrical Injuries
 

There are four main types of electrical injuries:
 
• Direct: 

• Electrocution or death due to electrical shock 
• Electrical shock 
• Burns 

• Indirect 
• Falls 
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Electrical Shock 

An electrical shock is received when 
electrical current passes through the 
body. You will get an electrical shock if 
a part of your body completes an 
electrical circuit by… 

• Touching a live wire and an 
electrical ground, or 

• Touching a live wire and another 
wire at a different voltage. 
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Shock Severity
 

Three primary factors affect the severity of the shock a person 
receives when he or she is a part of an electrical circuit: 

1. Amount of current flowing through the body (measured in 
amperes). 

2. Path of the current through the body. 
3. Length of time the body is in the circuit. 

Low Voltage Does Not Mean Low Hazard! 
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Dangers of Electrical Shock
 

•	 Currents above 10 mA* can paralyze or “freeze” muscles
 

•	 Currents more than 75 mA can cause a rapid, ineffective 
heartbeat -- death will occur in a few minutes unless a 
defibrillator is used 

•	 75 mA is not much current – a small power drill uses 30 
times as much 

(* mA = milliampere = 1/1,000 of an ampere) 
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Important Notes about Electrocution 

•	 Sometimes victims of electric shock may appear to be 
unhurt, but they should still be treated as a victim of electric 
shock. 

•	 Some injuries and further complications may not yet be    

obvious. 


•	 An in-hospital examination is important after any electric 

shock.
 

Note: It is important that all employees report an electric shock to their employer, 
and seek medical evaluation regardless of how minor the shock or injury may seem. 
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Symptoms of an Electrical Shock
 

•	 Unconsciousness 
•	 Difficulties in breathing or no breathing at all 
•	 A weak, erratic pulse or no pulse at all 
•	 Burns, particularly entrance and exit burns (where the 

electricity entered and left the body) 
•	 Sudden onset of cardiac arrest. 
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How Electrical Current Affects the Body 

Current Level	 Effect on the body 

1mA Slight tingling sensation. 


5mA Not painful, but disturbing. Strong 

involuntary reactions can lead to injury. 

6mA - 16mA	 Painful shock. Loss of muscular control. 

17mA - 99mA	 Extreme pain. Severe muscular contractions. 
Respiratory arrest. Death Possible. 

100mA - 2000mA	 Ventricular fibrillation (irregular heart beats). 
Nerve damage. Death Likely. 

>2000mA Cardiac arrest. Internal organ damage. Severe 
burns. Death Probable. 
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Burns 

•	 Most common shock-related 
injury 

•	 Occurs when you touch 
electrical wiring or equipment 
that is improperly used or 
maintained 

• Typically occurs on hands
 

•	 Very serious injury that needs  
immediate attention 

89
 



 

How to Help a Victim of Electric Shock
 

•	 Disconnect the power supply. 
•	 Do not touch the victim until you are sure that the 

power supply is turned off. 
•	 Be especially careful in wet areas, water conducts 

electricity. 
•	 If possible, turn off the electricity supply to the 

building. 
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Falls from Electric Shock 

• Electric shock can also cause indirect injuries. 

• Workers in elevated locations who experience a 
shock may fall, resulting in serious injury or death 
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How to Control Electrical Hazards 


Electrical accidents are often caused by a combination of 
factors: 

• Unsafe equipment and/or installation, 
• Workplaces made unsafe by the environment, and 
• Unsafe work practices. 
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Hazard – Exposed Electrical Parts
 

Cover removed from wiring or breaker box
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Control – Isolate Electrical Parts
 

Guard live parts of electric 

equipment operating at 50 volts 

or more against accidental 

contact.
 

• Use guards or barriers 
• Replace covers 
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Control – Close Openings
 

•	 Junction boxes, pull 
boxes and fittings must
have approved covers 

•	 Unused openings in 
cabinets, boxes and 
fittings must be closed
(no missing knockouts) 
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Hazard - Overhead Power Lines
 

• Usually not insulated 
• Examples of equipment that 


can contact power lines:
 
• Crane 
• Ladder 
• Scaffold 
• Backhoe 
• Scissors lift 
• Raised dump truck bed 
• Aluminum paint roller
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Control - Overhead Power Lines 

Under 500 Volts? 

•	 Stay at least 10 feet away
 

•	 Post warning signs 
•	 Assume that lines are 

energized 
•	 Use wood or fiberglass 

ladders, not metal 
• Power line workers need  


special training & PPE
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Working Around Power Lines Video 

• This four minute video was produced by 
OSHA. It shows a CGI reenactment of a 
worker being electrocuted while holding 

the rigging tagline on a pipe, as a crane 

hoists it off the truck and accidentally 

into an overhead powerline. 


•	 The boom conducts the electric current 
through the tagline and down to the 
worker, who died instantly. 

•	 This worksite did not have any safety 
controls. Recommendations are to 
move further away from the overhead 
powerlines, set up flags to create a safe 
perimeter, use non-conductive taglines, 
have a spotter  , require more training, 
etc. 

See Video #4. 
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Hazard - Inadequate Wiring 

Hazard - wire too small for the current 
Example - portable tool with an extension cord that has 

a wire too small for the tool 

• The tool will draw more current than the cord can 
handle, causing overheating and a possible fire 
without tripping the circuit breaker 

• The circuit breaker could be the right size for the 
circuit but not for the smaller-wire extension cord 

99
 



Control – Use the Correct Wire 

• Wire used depends on operation, building materials, 

electrical load, and environmental factors
 

• Use fixed cords rather than flexible cords 
• Use the correct extension cord 
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Hazard – Defective Cords & Wires
 

Be aware! 

Avoid using wire or cords that have 
the plastic or rubber covering 
missing. 

Any damaged extension cords or 
power supplies on tools should be 
addressed immediately. 

Avoid overloading power strips.
 

101
 



Hazard – Damaged Cords 

Cords can be 
damaged by: 
• Aging 
• Door or window 


edges
 

• Staples or 

fastenings
 

• Abrasion from 
adjacent materials 

• Activity in the area
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Control – Cords & Wires 

• Insulate live wires  
• Check before use 
• Use only cords that are 3-wire type 
• Use only cords marked for hard or extra-hard usage
 
•	 Use only cords, connection devices, and fittings 


equipped with strain relief
 
• Remove cords by pulling on the plugs, not the cords
 
•	 Cords not marked for hard or extra-hard use, or 


which have been modified, must be taken out of 

service immediately
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Grounding
 

Grounding creates a low-
resistance path from a tool 
to the earth to disperse 
unwanted current. 

When a short or lightning 
occurs, energy flows to the 
ground, protecting you from 
electrical shock, injury and 
death. 
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Improper Grounding Hazards
 

Some of the most frequently
violated OSHA standards: 

•	 Tools plugged into 
improperly grounded circuits 
may become energized, and 

•	 Broken wire or missing 
ground prong extension cord 
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Control – Ground Tools & Equipment 

• Ground power supply systems, electrical circuits, and 
electrical equipment 

•	 Frequently inspect electrical systems to insure path to 
ground is continuous 

•	 Inspect electrical equipment before use 

•	 Don’t remove ground prongs from tools or extension 
cords 

•	 Ground exposed metal parts of equipment 
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Control – Use Ground-Fault Circuit Interrupter
 

• Protects you from shock 
•	 Detects difference in current 


between the black and white 

wires 


•	 If ground fault detected, GFCI 

shuts off electricity in 1/40th 

-

of 

a second
 

•	 Use GFCI’s on all 120-volt, 

single-phase, 15- and 20
ampere receptacles, or have 

an assured equipment 

grounding conductor program. 
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Preventing Electrical Hazards 

Use proper wiring and connectors. 

• Use and test GFCI’s 
• Check switches and insulation 
• Use three prong plugs 
• Use extension cords only when necessary & 

assure in proper condition and right type for job 
• Use correct connectors 
• Test GFCIs regularly 
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Control – Equipment Safety 

Assured Equipment Grounding Conductor Program
 

Program must cover: 
• All cord sets 
• Receptacles not part of a building or structure 
• Equipment connected by plug and cord
 

Program requirements include:
 
• Specific procedures adopted by the employer 
• Competent person to implement the program 
• Visual inspection for damage of equipment connected 

by cord and plug 
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Hazard – Overloaded Circuits
 

Hazards may result from: 
•	 Too many devices plugged into 

a circuit, causing heated wires 
and possibly a fire 

•	 Damaged tools overheating 
•	 Lack of over current protection
 
•	 Wire insulation melting, which 

may cause arcing and a fire in
the area where the overload 
exists, even inside a wall 
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Control - Electrical Protective Devices 

• Automatically opens circuit if excess current from 
overload or ground-fault is detected – shutting off 
electricity 

• Includes GFCI’s, fuses, and circuit breakers 

• Fuses and circuit breakers are over-current 

devices. When too much current:
 

• Fuses melt 
• Circuit breakers trip open 
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Temporary Lights
 

Protect from contact and 
damage, and don’t 
suspend by cords unless 
designed to do so. 

All sockets must be filled 
with a bulb or plug 
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Clues that Electrical Hazards Exist 


•	 Tripped circuit breakers or 
blown fuses 

•	 Warm tools, wires, cords, 
connections, or junction
boxes 

•	 GFCI that shuts off a circuit
 
•	 Worn or frayed insulation 

around wire or connection 
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What You Should Do if a Breaker Trips Video
 

•	 This is a one minute video 
from WPXI news that shows 
a 2012 interview with Don 
Bricker, Chief Deputy Fire 
Marshall for Allegheny 
County. 

•	 In it he suggests that if a 
breaker trips and you aren't 
sure why, it's a bad idea to re-
energize the circuit. Better to 
have a professional check it 
out first. 

See Video #5. 
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Lock-out and Tagging of Circuits
 

•	 Apply locks to power source after 

de-energizing
 

• Tag deactivated controls 
•	 Tag de-energized equipment and 


circuits at all points where they

can be energized
 

•	 Tags must identify equipment or 

circuits being worked on
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Lock-Out/Tag-Out (LOTO) Video 

•	 This two minute video 
produced by MARCOM 
details the value of 
Lock-Out/Tag-Out in a 
team environment. 

•	 Over 100 lives are 
estimated to be saved 
by this practice. 

See Video #6. 
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Safety-Related Work Practices 

To protect workers from electrical shock: 

• Use barriers and guards to prevent passage through 
areas of exposed energized equipment 

• Pre-plan work, post hazard warnings and use protective 
measures 

• Keep working spaces and walkways clear of cords 
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LOTO Incident Investigation Video
 

•	 This WorkSafeBC production 
features Mike Bertrand 
describing two incidents at a 
sawmill. In each, the saw was 
off, but the blades were still 

running. Be sure to include this 

sort of attention to detail in 

Lock-Out Tag-Out training. 
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Safety-Related Work Practices - Tools
 

•	 Use special insulated tools when working on fuses with 
energized terminals 

•	 Don’t use worn or frayed cords and cables 
•	 Don’t fasten extension cords with staples, hang from 

nails, or suspend by wire. 
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Preventing Electrical Hazards - Planning
 

• Plan your work with others 
• Plan to avoid falls 
• Plan to lock-out and tag-out equipment 
• Remove jewelry 
• Avoid wet conditions and overhead power lines
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Avoid Wet Conditions 

•	 If you touch a live wire or other 
electrical component while
standing in even a small puddle of 
water you’ll get a shock.  

•	 Damaged insulation, equipment, 
or tools can expose you to live
electrical parts. 

•	 Improperly grounded metal switch 
plates & ceiling lights are 
especially hazardous in wet 
conditions. 

•	 Wet clothing, high humidity, and 
perspiration increase your
chances of being electrocuted. 
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Welder Electrocution Investigation Video
 

•	 This two minute video shows 
a CGI reenactment of a repair 
welder electrocuted while 
welding in a confined space, 
standing in five inches of 
water. 

•	 Recommendations for 
prevention include more 
training for welders and 
employees, pumping out the 
water, and installing wooden 
platforms. 
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Summary – Hazards & Protections
 

Hazards 
•	 Inadequate wiring 
•	 Exposed electrical parts 
•	 Wires with bad insulation 
•	 Ungrounded electrical systems 

and tools 
•	 Overloaded circuits 
•	 Damaged power tools and 

equipment 
•	 Using wrong PPE or tools 
•	 Overhead Power Lines 
•	 All hazards are made worse in 

wet conditions 

Protective Measures 
•	 Proper grounding 
• Use GFCI’s  
•	 Use fuses and circuit 

breakers 
•	 Guard live parts 
•	 Lockout/Tagout 
•	 Proper use of flexible 

cords 
•	 Close electric panels
 
•	 Training 
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Summary 

Electrical equipment must be: 
• Listed and labeled 
• Free from hazards 
• Used in the proper manner 

If you use electrical tools you must be: 
• Protected from electrical shock 
• Provided necessary safety equipment 
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Caught In/By/Between 


Caught In/By/Between 
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Caught In or Between
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Total Construction Fatalities
 

• Caught In-between – 18%
 

• Falls from Elevation – 33%
 

• Struck-by – 22% 
• Electrical - 17% 
• Other – 10% 
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Definition of Caught In or Between
 

“Caught in-between” hazards kill workers in a variety of 
ways. These include: 

• cave-ins and other hazards of excavation work 
• body parts pulled into unguarded machinery 
• standing within the swing radius of heavy equipment
 
• caught between equipment & fixed objects 
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Excavations
 

The following hazards cause the most excavation 
related caught in-between injuries: 

• No Protective System 
• Failure to Inspect Trench and Protective Systems 
• Unsafe Spoil-Pile Placement 
• Unsafe Access/Egress 
• Ref. 29 CFR 1926.651 
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Unguarded Machinery/ Pulled Into
 

• Machines must always be properly guarded.
 
• Workers should follow lock-out/tag-out 

procedures to prevent being injured when a 
machine is being repaired. 

• Employers must train workers how to 
recognize and avoid these unsafe conditions. 
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Safe Radius Around Heavy Equipment
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Caught Between 

• Follow Lock‐out/tag‐out procedures whenever you repair or 
maintain equipment and machinery. 

•	 Turn off any and all vehicles whenever you do any repair or 
maintenance work. 

• Block wheels of vehicles to stop movement, and make sure
 
you are properly trained to work safely on this equipment.
 

•	 Lower or block the blades of bulldozers, scrapers and similar 
equipment when making repairs or when they are not in 
use 

•	 Engage brakes and park heavy equipment on level surfaces 
when possible 
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Struck By
 

Struck By 
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Struck By - FOCUS FOUR HAZARDS
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Total Construction Fatalities – Struck-by 

• Struck-by – 22% 
• Caught In-between – 18% 
• Falls from Elevation – 33% 
• Electrical - 17% 
• Other – 10% 
2nd highest cause of construction-related deaths is 
being struck by an object. Approximately 75% of 
struck-by fatalities involve heavy equipment such 
as trucks or cranes. 
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Struck-By 

The following three hazards cause the most 

struck-by injuries: 


• Vehicles, Subpart “O” of 29 CFR 1926 (600-606) 

• Falling/Flying Objects 

• Constructing Masonry Walls, Ref. 29 CFR 1926 (700 
through 706) 
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Vehicle Hazards
 

If vehicle safety practices are not observed at 
your site, you risk being pinned between 
construction vehicles and walls, struck by 
swinging backhoes, crushed beneath overturned 
vehicles, or other similar accidents. 

If you work near public roadways you risk being 
struck by trucks or cars. 
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Vehicle Hazards (cont.) 

How to avoid hazards: 

• Wear  seat belts that meet OSHA standards except on 
equipment that is designed only for standup operation, or that 
has no rollover protective structure. Ref. 29 CFR 
1926.602(a)(2)(i) 

• Check rigging equipment before each shift to assure that all 
parts and accessories are in safe operating condition. Ref. 29 
CFR1926.251(a)(1) 

• Do not drive a vehicle in reverse gear with an obstructed rear 
view, unless it has an audible reverse alarm, or another worker 
signals that it is safe. Ref. 29 CFR 1926.602(a)(9)(ii) 

• Drive vehicles or equipment only on roadways or grades that 
are safely constructed and maintained. Ref. 29 CFR 
1926.602(a)(3)(i) 
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Vehicle Hazards (cont. 2) 

How to avoid hazards: 

• Do not carry personnel unless there is a safe place to 
ride. 

• Use traffic signs, barricades (Ref. 29 CFR 1926. 202) 
or flaggers (Ref. 29 CFR 1926.201) when 
construction takes place near public roadways. 

• Workers must be highly visible in all levels of light. 
Warning clothing, such as red, yellow or orange 
vests, are required; and if worn for night work, must 
be of reflective material. (Ref. 29 CFR 1926.201(a) 
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Falling/Flying Objects 

You are at risk from falling 
objects when you are beneath 
cranes, scaffolds, etc., or 
where overhead work is being 
performed. There is a danger 
from flying objects when power 
tools, or activities like pushing, 
pulling, or prying, may cause 
objects to become airborne. 
Injuries can range from minor 
abrasions to concussions, or 
death. Ref. 29 CFR 1926.100 
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Avoid Falling/Flying Objects
 

How to avoid hazards – General 

• Wear hardhats. Ref. 29 CFR 1926.100(a) 
• Stack materials to prevent sliding, falling, or 


collapse.
 
• Use protective measures such as toeboards and 

debris needed Ref. 29 CFR 1926 Subpart M 
• For Demolition Ref.  	29 CFR 1926 Subpart “T”…an 

engineering survey prior to operations needed 
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Reduce Falling/Flying Objects 

How to avoid hazards – Overhead
 
Work
 

• Secure tools and materials to prevent them 
from falling on people below. 

• Barricade hazard areas and post warning 
signs. 

• Use toeboards, screens, or guardrails on 

scaffolds to prevent falling objects, or,
 

• Use debris nets, catch platforms, or canopies 
to catch or deflect falling objects.  
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Constructing Masonry Walls
 

Constructing concrete and masonry walls is especially 
dangerous because of the tremendous loads that need to be 
supported. 

There are risks of major accidents, and even death, when 
jacks or lifting equipment are used to position slabs and walls, 
or when shoring is required until structures can support 
themselves. Ref. 29 CFR 1926 Subpart Q 

143
 



Constructing Masonry Walls Safely 

How to avoid hazards 

• Do not place construction loads on a concrete 
structure until a qualified person indicates that it can 
support the load. 

• Adequately shore or brace structures until 
permanent supporting elements are in place, or 
concrete has been tested to assure sufficient 
strength. Ref. 29 CFR 1926 Subpart Q 
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Personal Protection Equipment
 

Personal Protection 
Equipment 
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Protecting Employees from Hazards 

Employers must protect employees from hazards such 
as falling objects, harmful substances, and noise 
exposures that can cause injury 

Employers must: 
• Use all feasible engineering and work practice 

controls to eliminate and reduce hazards 
• Use personal protective equipment (PPE) if the 

controls don’t eliminate the hazards. 
• PPE is the last level of control! 
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Payment for PPE 

When PPE is required to protect employees, it must be 
provided by the employer at no cost to employees, except 
for specific items, such as: 

• Safety-toe footwear, 
• Prescription safety eyewear, 
• Everyday clothing and weather-related gear
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Engineering Controls 

• If . . . 

The work environment can be physically changed 
to prevent employee exposure to the potential 
hazard, 

• Then . . . 

The hazard can be eliminated with an engineering 
control. 
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Engineering Controls Examples
 

Examples . . . 

• Initial design specifications 
• Substitute less harmful material
 
• Change process 
• Enclose process 
• Isolate process 
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Work Practice (Administrative) Controls 

• If . . . 

Employees can change the way they do their jobs 
and the exposure to the potential hazard is 
removed, 

• Then . . . 

The hazard can be eliminated with a work practice 
control. 
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Work Practice Controls - Examples
 

• Job Rotation 
• Wet Method 
• Personal Hygiene 
• Housekeeping and Maintenance
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Responsibilities 

Employer 
• Assess workplace for hazards 
• Provide PPE 
• Determine when to use 
• Provide PPE training for employees and instruction 

in proper use 

• Employee 
•	 Use PPE in accordance with training received and 

other instructions 
•	 Inspect daily and maintain in a clean and reliable 

condition 
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PPE Program
 

•	 Includes procedures for selecting, providing and using 
PPE 

•	 First - assess the workplace to determine if hazards are 
present, or are likely to be present, which necessitate the 
use of PPE 

•	 After selecting PPE, provide training to employees who 
are required to use it 
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PPE Training 

If employees are required to use 
PPE, train them: 

• Why it is necessary 
• How it will protect them 
• What are its limitations 
• When and how to wear (Don/Doff)
 
• How to identify signs of wear 
• How to clean and disinfect 
•	 What is its useful life & how is it 

disposed 
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Head Protection
 

155
 



Classes of Hard Hats 

Class G (formerly Class A)1 

• General service (e.g., mining, building construction, 

shipbuilding, lumbering, and manufacturing)
 

• Good impact protection but limited voltage protection 
Class E (formerly Class B)1 

• Electrical work 
• Protect against falling objects, high-voltage shock/burns
 

Class C (also known as ‘bump cap’) 
• Designed for comfort, offer limited protection 
• Protects heads that may bump against fixed objects, but 


do not protect against falling objects or electrical shock
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Eye Protection
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When Must Eye Protection be Provided? 

When any of these hazards are present: 

•	 Dust and other flying particles, such as metal 
shavings or sawdust 

•	 Corrosive gases, vapors, and liquids 
•	 Molten metal that may splash 
• Potentially infectious materials such as blood or 


hazardous liquid chemicals that may splash
 

•	 Intense light from welding and lasers 
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Choose the Right Eye Protection
 

Criteria for Selection 

•	 Protects against specific hazard(s) 
•	 Comfortable to wear 
•	 Does not restrict vision or movement 
•	 Durable and easy to clean and disinfect 
•	 Does not interfere with the function of other required 

PPE 
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Eye Protection for Eyeglass Wearers 

Ordinary glasses do not provide the required protection 

Proper choices include: 
•	 Prescription glasses with side shields and protective 

lenses 
•	 Goggles that fit comfortably over corrective glasses 

without disturbing the glasses 
•	 Goggles that incorporate corrective lenses mounted 

behind protective lenses 
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Safety Glasses
 

•	 Made with metal/plastic safety frames 
•	 Most operations require side shields 
•	 Used for moderate impact from particles produced by 

jobs such as carpentry, woodworking, grinding, and 
scaling 
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Goggles 

•	 Protects eyes and area around the eyes from 
impact, dust, and splashes 

• Some goggles fit over corrective lenses
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Face Shields 

• Full face protection 
•	 Protects face from dusts and splashes or sprays of 

hazardous liquids 
• Does not protect from impact hazards 
• Wear safety glasses or goggles underneath 
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Welding Shields 

• Protects eyes against burns from radiant light. 
• Protects face and eyes from flying sparks, 

metal spatter, & slag chips produced during 
welding, brazing, soldering, and cutting. 
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Hearing Protection – Decibel Levels
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Hearing Protection – Equipment Decibels
 

When it’s not feasible to 
reduce the noise or 
its duration – use ear 
protective devices. 

Ear protective devices 
must be fitted. 
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When Must Hearing Protection be Used?
 

• After implementing engineering and work 
practice controls. 

• When an employee’s noise exposure 
exceeds an 8-hour time-weighted
average (TWA) sound level of 90 dBA. 
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Examples of Hearing Protectors
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Foot Protection
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When Must Foot Protection be Used?
 

When any of the following are present: 

•	 Heavy objects such as barrels or tools that might 
roll onto or fall on employees’ feet 

•	 Sharp objects such as nails or spikes that might 
pierce ordinary shoes 

•	 Molten metal that might splash on feet 
•	 Hot or wet surfaces 
•	 Slippery surfaces 
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Safety Shoes
 

•	 Impact-resistant toes and heat-
resistant soles protect against
hot surfaces common in roofing
and paving 

•	 Some have metal insoles to 
protect against puncture
wounds 

•	 May be electrically conductive 
for use in explosive
atmospheres, or nonconductive
to protect from workplace
electrical hazards 
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Hand Protection
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When Must Hand Protection be Used?
 

When any of these are present:
 

• Burns 
• Bruises  
• Abrasions 
• Cuts  
• Punctures 
• Fractures 
• Amputations 
• Chemical Exposures 
• Hazards 
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Types of Rubber Gloves
 

• Nitrile protects against solvents, harsh 
chemicals, fats and petroleum products
and also provides excellent resistance to
cuts and abrasions. 

• Butyl provides the highest permeation 
resistance to gas or water vapors. 
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Other Types of Gloves
 

• Kevlar protects against cuts, slashes, and 
abrasion. 

• Stainless steel mesh protects against cuts 
and lacerations. 
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Body Protection
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Major Causes of Body Injuries
 

• Intense heat 
• Splashes of hot metals and other hot liquids
 
• Impacts from tools, machinery, and materials
 
• Cuts  
• Hazardous chemicals 
• Radiation 
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Body Protection – Criteria for Selection
 

Provide protective clothing for parts of the body exposed to 
possible injury 
Types of body protection: 

• Vests 
• Aprons 
• Jackets 
• Coveralls 
• Full body suits 
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Summary - PPE 

Employers must implement a PPE program 

where they:
 

•	 Assess the workplace for hazards 
•	 Use engineering and work practice controls to eliminate 

or reduce hazards before using PPE 
•	 Select appropriate PPE to protect employees from 

hazards that cannot be eliminated 
•	 Inform employees why the PPE is necessary, how and 

when it must be worn 
•	 Train employees how to use and care for their PPE, 

including how to recognize deterioration and failure 
•	 Require employees to wear selected PPE 
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Health Hazards
 

Health Hazards 
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Health Hazards in the workplace 

• Construction workers are exposed to a variety of 
health hazards every day. 

•	 These men and women have the potential for 
becoming sick, ill and disabled for life. 

•	 Learn the health hazards on the job and know how 
to protect yourself. 

•	 Recognize these health hazards (e.g., dangerous 
dust and other chemicals) can be unexpectedly 
brought home. 

•	 Learn how to protect your family! 
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How Can These Hazards be Brought Home?
 

• Heavy metals, such as lead dust 
• Concrete crusted clothing 
• Oils, greases, and solvents 

All can be unintentionally poisoning your family!
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Effects of Health Hazards in the Workplace
 

• Lung Disease 
• Skin Irritation & Rashes 
• Hearing Loss 
• Cumulative Trauma Disorders 

• Cancer 
• Death! 
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Healthy lungs vs. silicosis lungs 
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How to Protect You & Your Family 

• Wear personal protective equipment (PPE) 
• Practice good hygiene 

(wash hands regularly and before eating and going 
home) 

• Take advantage of training programs like this 
•	 Learn of the hazards associated with your job and 

protect your family! 

185
 



Anticipation of Hazards
 

Hazards associated with a particular job can 
be either: 

Inherent: present before the worker shows up 

Created by the work taking place (welding & 

cutting, use of fuel powered equipment, etc.)
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Recognition of Health Hazards - Look
 

Do you see anything? 

• Visible material in the air
 
• Settled dust 
• Warning signs 
• Labels & decals 
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Recognition of Health Hazards - Listen
 

Do you hear anything? 

•	 Loud noise can severely damage your hearing! 
•	 Sources of loud noise in construction: 
•	 Hand tools (e.g., metal hammers) 
•	 Power tools (e.g., jackhammers, grinders, saws, powder 

actuated tools) 
•	 Equipment (e.g., generators, excavators, cranes, trucks)
 
•	 Blasting 
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Recognition of Health Hazards - Feel
 

Do you feel immediate symptoms? 
•	 Particles in you respiratory system – Your nose and 

airways have mucous which traps particles and removes 
them when you cough or blow your nose. 

•	 Narcotic effect – When solvents are breathed in, they 
enter the blood stream and travel to other parts of the 
body, particularly the nervous system causing 
dizziness, headache, feelings of “drunkenness”, and 
tiredness. 

•	 One result of these symptoms may be poor coordination 
which can contribute to falls and other accidents. 
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Environmental & Personal Air Monitoring 

Environmental and personal air monitoring is one way to 
determine exposure to most chemicals. 

There are instruments to measure contaminates in the air – 
chemical hazards, such as 

• hazardous gases 
• vapors 
• fumes 
• dust/fibers & mists also physical hazards, such as 

noise, heat stress and radiation. 

Safe Oxygen Levels: 19.5% to 23.5% 
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Hierarchy of Controls
 

•	 Elimination of hazard - substitution with safe alternative.
 
•	 Engineering - ventilation & wet methods. 
•	 Administrative - work practices, scheduling workers to 

minimize exposure, extended breaks, etc. 
•	 Personal Protective Equipment (PPE) - respiratory and 

hearing protection, protection of face, hand, feet, eyes & 
whole body. 
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OSHA’s Emphasis Programs
 

•	 OSHA considers health hazards to be a priority. 
•	 Health standards and Special Emphasis Programs are 

written to protect the worker 
•	 National Emphasis Program – Crystalline Silica 
•	 National Emphasis Program on Lead 
•	 National Emphasis Program – Hexavalent Chromium
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Health Effects and the Human Body 1 

The toxic action of a health hazard can be 
divided into acute (short- term) effects and 
chronic (long-term) effects. 
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Health Effects and the Human Body 2 

• Acute health effects are quickly seen 
• Acute effects referred to most frequently are: 
• Irritation; rashes & dry skin 
• Dermatitis (acute) 
• Corrosion; burns or dissolves skin tissue
 

• Sensitization; allergic reactions (anaphylactic 
shock) 

• Metal fume fever 
• Lethal Concentration (LC) 

194
 



Health Effects and the Human Body 3
 

Chronic effects usually develop slowly.
 
Chronic effects referred to most frequently are:
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• Cancer 
• Asbestosis 
• Mesothelioma 
• Silicosis 
• Occupational Hearing Loss 
• Cumulative Trauma Disorder 



Health Effects and the Human Body 4 

A local health effect refers to an adverse health 
effect that takes place at the point or area of contact. 

Examples of health effects (corrosives, irritants & sensitizers): 
• Concrete burns 
• Skin & eye irritation 
• Dermatitis 
• Poison Ivy 
• Tissue damage 
• Acid burn 
• Sunburn 
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Health Effects and the Human Body 5 

A systemic health effect refers to an adverse health 

effect that takes place at a location distant from the body's 

initial point of contact.
 

Examples of systemic health effects from carcinogens, toxins, 
and sensitizers: 

– Asbestosis & Mesothelioma 
– Silicosis 
– Metal fume fever 
– Kidney damage 
– Allergic reactions 
– Infections 
– Radiation sickness 
– Nervous system failure 
– Reproductive system damage 
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IDLH
 

A work environment that poses an 
immediate threat to an employee’s life and 
health is called 
Immediately Dangerous to Life & Health 
(IDLH). 
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Consider the Air We Breathe 

Respiratory Particles; Dust, fibers, fumes and other particles 

that can go past the nose and mouth and enter deep into the 

respiratory system are considered to be inhaled; these 

particles are less than 10 microns (μm) in diameter. 

Examples of inhalation (invisible) fume or dust: 
• Silica 
• Lead 
• Asbestos 
• Hexavalent Chromium 
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How Big is a Micron?
 

A micron is 1 millionth of a 

meter (1/96,000 of an inch).
 

Human hair is 80 – 120 

microns (μm) in diameter.
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Respirable Particles
 

• Fumes, dusts, and some mist particles are 
so small that they are invisible. 

• These particles can enter deep into the 
lungs and cause serious health effects. 
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Simple Asphyxiant
 

• A simple asphyxiant is a gas that displaces 
oxygen, thus lowers the overall amount of 
oxygen in the air. 

• Simple asphyxiants are especially dangerous in 
confined and enclosed spaces because the gas 
gets trapped and has nowhere to go. 
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Potential Scenario & Discussion 

Sewer Entry 

Workers can be exposed to the following potential hazards: 
• Engulfment 
• Presence of toxic gases ( e.g., hydrogen sulfide). 
• Presence of explosive/flammable gases (e.g., methane). 
•	 Oxygen deficiency; a concentration of oxygen in the  

atmosphere equal to or less than 19.5% by volume. 

Note: If the oxygen level is less than 19.5%, you should 

investigate into what is causing the level to drop, 


before you allow personnel to enter the area.
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Fatal Fact Investigation
 

An employee sitting in a looped chain was lowered 
approximately 17-feet down into a 21-foot deep manhole. 

Twenty seconds later, he started gasping for air and fell from 
the chain seat, face down into the accumulated water at the 
bottom of the manhole. 

An autopsy determined oxygen deficiency as the cause 
of death. 
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Crane Safety
 

Crane Safety 
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Background
 

•	 Cranes are involved in 25 to 33% of fatal injuries in 
construction and maintenance. 

•	 For the 11 years 1984-94, 502 deaths occurred in 479 
incidents involving cranes in the construction industry. 

•	 Electrocution by power-line contact was the most common 
type of incident, with 198 deaths (39%) reported. 
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Circumstances of Injury 

Crane Related Deaths in US Construction 
1992 – 2006 

32% Electrocution
 

21% Crane Collapse
 

18% Struck By the Boom
 

8% Load Shift
 
21% Other
 



1926.550 - Cranes and Derricks – Specs 

Comply with the manufacturer's specifications. 
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1926.550 - Cranes and Derricks - Rope 

(a)(7) Wire rope shall be taken out of 
service when any of the following 
conditions exist: 

•	 In running ropes, six randomly 
distributed broken wires in one lay or 
three broken wires in one strand in 
one lay. 

•	 Wear of one-third the original 
diameter of outside individual wires. 
Kinking, crushing, bird caging, or any 
other damage resulting in distortion 
of the rope structure. 
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1926.550 - Cranes & Derricks – Rope (cont.) 

• Evidence of any heat damage from any cause, remove 
wire rope from service 

• In standing ropes, more than two broken wires in 
one lay in sections beyond end connections or more 
than one broken wire at an end connection. 

• Wire rope safety factors in accordance with American 
National Standards Institute B 30.5-1968 or SAE J959-
1966. 
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Crane Warning Signs 

• This equipment should operated by properly trained 
personnel only. 

•	 Do not lift loads over people, warn personnel of 
approaching loads. 

•	 Do not make side pulls, lift all loads vertically. 
•	 Do not use limit switches as normal stopping devices 
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Crane Warning Signs (cont.)
 

•	 Do not operate with damaged, kinked or twisted 
rope. 

•	 Position controls in off position, and open main line 
switch when leaving crane. 

•	 Do not remove obscure or deface labels. 
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1926.550 - Cranes and Derricks - Guarding
 

Moving parts or 
equipment, must be 


guarded if exposed to 

contact by employees, 


or may otherwise 

create a hazard. 
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1926.550 - Cranes and Derricks - Radius 

(a)(9) Accessible areas within the swing radius of the rear of the 
rotating superstructure of the crane, either permanently or 
temporarily mounted, shall be barricaded in such a manner as to 
prevent an employee from being struck or crushed by the crane. 
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1926.550 - Cranes and Derricks - Exhaust 

(a)(10) All exhaust pipes shall be guarded or insulated in areas 
where contact by employees is possible in the performance of 
normal duties. 
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1926.550 - Cranes and Derricks - Air 

(a)(11) Whenever internal combustion engine powered 

equipment exhausts in enclosed spaces, tests shall be 

made and recorded to see that employees are not 

exposed to unsafe concentrations of toxic gases or 

oxygen deficient atmospheres. 
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1926.550 - Cranes & Derricks - Visibility
 

(a)(12) All windows in 
cabs shall be of safety 
glass, or equivalent, that 
introduces no visible 
distortion that will 
interfere with the safe 
operation of the 
machine. 
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1926.550 - Cranes and Derricks - Rails
 

•	 For rigging or service, a 

ladder or steps, must be 

provided to give access to 

a cab roof.
 

•	 Guardrails, handholds, and 

steps must be provided for 

easy access to the car and 

cab.
 

•	 Platforms and walkways 

must have anti-skid 

surfaces.
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1926.550 - Cranes and Derricks - Fire 

(a)(14)(i) An accessible fire extinguisher of 5BC 
rating, or higher, must be available at all operator 
stations or cabs of equipment. 

A 5BC extinguisher puts out B- and C-class fires. 

•	 B-class fires involve flammable liquids such as gasoline or 
grease. 

• C-class fires involve electrical equipment. 

•	 The "5" indicates, roughly, how many square 

feet of fire the extinguisher can put out.
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1926.550 - Cranes and Derricks - Clearance 

(a)(19) All employees shall be kept clear of loads about 
to be lifted and of suspended loads. 
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1926.550 - Cranes and Derricks - Rigging 

(g)(4)(iv) Rigging. 
• All eyes in wire rope slings shall be fabricated with 

thimbles. 
• Bridles and associated rigging for attaching the 

personnel platform to the hoist line shall be used 
only for the platform and the necessary 
employees, their tools and the materials 
necessary to do their work and shall not be used 
for any other purpose when not hoisting 
personnel. 
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1926.550 - Cranes and Derricks - Safety
 

•	 Tag lines shall be used unless their use creates an 
unsafe condition. 

•	 The crane or derrick operator shall remain at the 
controls at all times when the crane engine is running 
and the platform is occupied. 

•	 Hoisting shall be promptly discontinued upon 
indication of any dangerous weather conditions or 
other impending danger. 
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1926.550 - Cranes & Derricks - Communication 

•	 Employees shall remain in continuous sight of, and in 
direct communication with, the operator or signal 
person. 

•	 In those situations where direct visual contact with the 
operator is not possible, and the use of a signal 
person would create a greater hazard for the person, 
direct communication alone such as by radio may be 
used. 
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Excavation Safety
 

Excavation Safety 
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Excavation Hazards 

Cave-ins are the 
greatest risk. 

Other hazards include: 
•	 Asphyxiation due to lack of 

oxygen. 
•	 Inhalation of toxic materials.
 
• Fire  
•	 Moving machinery near the 

edge of the excavation can 
cause a collapse. 

•	 Accidental severing of 
underground utility lines. 
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Injury and Death
 

•	 Excavating is one of the 
most hazardous 
construction operations. 

•	 Most accidents occur in 
trenches 5-15 feet deep. 

•	 There is usually no 
warning before a cave-in. 
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Protection of Employees 

Employees should be protected from cave-ins 
by using an adequately designed protective 
system. 

Protective systems must be able to resist all 
expected loads to the system. 
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Requirements for Protective Systems 

DO THE MATH! 

A well-designed protective system -
Correct design of sloping and benching systems. 
Correct design of support systems, shield systems, and other protective 
systems. 

+ 
Appropriate handling of materials and equipment 

+ 
Attention to correct installation and removal   

= 
Protection of employees at excavations 
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Design of Protective Systems 

The employer shall select and construct : 
•	 slopes and configurations of sloping and benching 

systems. 
• support systems, shield systems, and other 


protective systems. 
Shield - can be permanent or portable. Also known 
as trench box or trench shield. 
Shoring - such as metal hydraulic, mechanical, or 
timber shoring system that supports the sides. 
Sloping - form sides of an excavation that are 
inclined away from the excavation. 
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Protection from Potential Cave-ins
 

• Slope or bench the sides 
of the excavation 

• Support the sides of the 
excavation, or 

• Place a shield between the 
side of the excavation and 
the work area. 
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Factors In Designing a Protective System
 

•	 Soil classification 
•	 Depth of cut 
•	 Water content of soil 
•	 Changes due to weather 

and climate 
•	 Other operations in the 

vicinity 
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Shoring 

General 
• Provides a framework to work in
 

• Uses wales, cross braces and uprights 
• Supports excavation walls 

OSHA tables provide shoring data 
• Must know soil type 
• Must know depth and width of excavation
 

• Must be familiar with the OSHA Tables 
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Trench Shield 

How many hazards can 
you find? 
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Materials and Equipment
 

• Equipment used for protective systems must not 

have damage or defects that impair function. 


•	 If equipment is damaged, the competent person 
must examine it to see if it is suitable for continued 
use. 

• If not suitable, remove it from service until a 

professional engineer approves it for use.
 

234
 



Spoils 

•	 Don’t place spoils within 2 
feet from edge of 
excavation. 

•	 Measure from nearest 
part of the spoil to the 
excavation edge. 

•	 Place spoils so rainwater 
runs away from the
excavation. 

• Place spoil well away 

from the excavation.
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Other Excavation Hazards
 

• Water accumulation
 

• Oxygen deficiency 
• Toxic fumes 
• Access/Egress 
• Falls 
• Mobile equipment 
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Water is a Cave-in Hazard
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Hazardous Atmosphere
 

Test excavations before an employee enters the excavation for:
 

• Oxygen deficiency 
• High combustible gas concentration 
• High levels of other hazardous substances 
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Access and Egress
 

• The ladder should 
extend 3 feet off 
the top of the 
excavation. 
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Protection from . . . 

Falls, Falling Loads, and Mobile Equipment: 

• Install barricades. 
• Use hand / mechanical signals. 
• Grade soil away from excavation. 
• Fence or barricade trenches left overnight. 
•	 Use a flagger when signs, signals and barricades are 

not enough protection 
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Competent Person 

Must have had specific training in and be

knowledgeable about:
 
• Soils classification 
• The use of protective systems 
• The requirements of the standard 

Must be capable of identifying hazards, and
authorized to immediately eliminate hazards. 
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Inspections of Excavations
 

A competent person must make 
daily inspections of excavations, 
areas around them and protective 
systems: 

• Before work starts and as 
needed, 

• After rainstorms, high winds  

or other occurrence which 

may increase hazards, and 


• When you can reasonably 
anticipate an employee will 
be exposed to hazards. 
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Inspections of Excavations (cont.)
 

If the competent person finds evidence of a possible 
cave-in, indications of failure of protective systems, 
hazardous atmospheres, or other hazardous conditions: 

• Exposed employees must be removed from the 
hazardous area. 

• Employees may not return until the necessary 
precautions have been taken. 
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Site Evaluation Planning 

Before beginning excavation: 
• Evaluate soil conditions 
• Construct protective systems 
•	 Test for low oxygen, hazardous fumes and toxic 

gases 
• Provide safe in and out access 
• Contact utilities 
• Determine the safety equipment needed 
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Excavation Summary 

• The greatest risk in an excavation is a cave-in. 

•	 Employees can be protected through sloping, shielding, 
and shoring the excavation. 

•	 A competent person is responsible to inspect the 
excavation. 

•	 Other excavation hazards include water accumulation, 
oxygen deficiency, toxic fumes, falls, and mobile 
equipment. 
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Material Handling, Storage, Use, and Disposal
 

Material Handling,
torage, Use, and Disposal S
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Overview - Handling and Storing Materials 

Involves diverse operations: 

Manual material handling
• Carrying bags or materials
• Unpacking materials 

Material handling via machine
• Forklift 
• Crane 
• Rigging 

Stacking or storing drums, barrels, kegs, lumber, loose bricks 
or other materials. 
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Injuries
 

•	 Lifting objects: major
cause of back injuries
in the work place. 

• Improper storing and 

handling of material and 


equipment can cause 

struck by and crushed 


by injuries. 
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Hazards 

•Improper manual lifting or 
carrying loads that are too       
large or heavy. 

•Being struck by materials or

being caught in pinch points. 


•Crushed by machines, falling 
materials or improperly stored
materials. 

•Incorrectly cutting ties or

securing devices.
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Manual Handling
 

Seek help: 
•	 When a load is too bulky to properly grasp or lift. 

•	 When you can’t see around or over the load. 
•	 When you can’t safely handle the load. 
•	 Attach handles to loads to reduce the chances of 

getting fingers smashed.. 
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Safe Lifting
 

•Break load into parts. 

•Get help with heavy or bulky items. 

•Lift with legs, keep back straight, do not twist. 

•Use handling aids - such as steps, trestles, shoulder pads, 
handles, and wheels. 

•Avoid lifting above shoulder level. 
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Safe Lifting Training
 

What should be taught: 
•	 How to lift safely. 
•	 How to avoid unnecessary physical stress and strain. 
•	 What you can comfortably handle without undue strain. 
•	 Proper use of equipment. 
•	 Recognizing potential hazards   and how to prevent / correct 

them. 
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Materials Handling Equipment
 

Employees must be trained in 

the proper use and limitations of 
the equipment they operate. 

This includes knowing how to 

effectively use equipment such 

as forklifts, cranes, and slings.
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Forklifts 

•Center the load on the forks and as close to 
the mast as possible to minimize the 
potential for the truck tipping or load falling. 

•Overloading a lift truck makes it hard to 

control and could make it tip over.
 

•Place the load at the lowest position for 

traveling.
 

•Don’t place extra weight on the rear of a 
counterbalanced forklift to allow an overload. 
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Operating a Forklift Safely 

•Keep arms and legs inside the truck. 
•Handle only stable loads. 
•Keep speed low - you may 

have to stop.
 

•Be careful when making 

sharp turns with a raised load.
 
•If a load blocks your view, 

travel in reverse.
 

•No riders, unless there’s an 

approved seat.
 
•Don’t drive with forks raised. 
•Wear safety belts or other restraint devices. 
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Dock Boards (Bridge plates)
 

Dock boards must have 
handholds, or other 
effective means for safe 
handling. 
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Earthmoving Equipment
 

•Scrapers, loaders, crawler or 
wheel tractors, bulldozers, off-
highway trucks, graders, tractors. 

•Provide seat belts. 

•Equipment with an obstructed 
rear view can’t be used in 
reverse unless the equipment 
has a signal alarm. 
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Rigging Equipment 

• Types of slings 
covered are those 
made from alloy 
steel chain, wire 
rope, metal mesh, 
natural or synthetic 
fiber rope, and 
synthetic web. 
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Sling Inspection
 

Inspect slings: 

• Each day before use 

• Where service conditions warrant 

• Remove them from service if damaged 
or defective 
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Remove from Service
 

• Immediately remove damaged slings from 
service. 
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 Alloy Steel Chains

•	 Adapts to shape of the load 

•	 Can damage by sudden shocks
 

•	 Best choice for hoisting very hot 
materials 

•	 Must have an affixed tag stating 
size, grade, rated capacity, and 
sling manufacturer 
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Alloy Steel Chain Attachments Rated Capacity
 

• Hooks, rings, oblong links, or other 
attachments, when used with alloy steel 
chains, must have a rated capacity at least 
equal to that of the chain 
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Unsuitable Alloy Steel Chain Attachments 

•	 Makeshift fasteners, formed from bolts, rods, 
etc. cannot be used. 
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Chain Wear
 

• When a chain shows excessive wear, or is 

cracked or pitted, remove it from service.
 

• Non-alloy repair links can not be used. 
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Wire Rope Slings 

Used to hoist materials… 
Core Wire 

Center 

Strand 

Wire 
rope 

Selection considerations: 
• Strength 
• Ability to bend without cracking 
• Ability to withstand abrasive wear 
• Ability to withstand abuse 
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Wire Rope Slings Eye Splices 

Eye splices made in any wire rope
must have at least three full tucks. 
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Wire Rope Clips 

• When using U-bolt wire rope clips to form 
eyes, ensure the "U" section is in contact 
with the dead end of the rope. 
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Synthetic Web Sling Markings
 

Mark or code to show: 
•	 Name or trademark of 

manufacturer 
• Rated capacities for 


the type of hitch
 

• Type of material 
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Synthetic Web Slings Fittings
 

Fittings must be: 
• At least as strong as that of the sling. 
• Free of sharp edges that could damage the 

webbing. 
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Synthetic Web Sling Stitching 

Stitching is the only method allowed to attach end fittings to 
webbing, or to form eyes. 
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Synthetic Web Slings - Remove from Service
 

Remove from service if any of these are present:
 
• Acid or caustic burns 
• Melting or charring of any part 
• Snags, punctures, tears, or cuts 
• Broken or worn stitches 
• Distortion of fittings 
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Storing Materials 

• Secure materials stored 
in tiers by stacking,
racking, blocking, or
interlocking to prevent
them from falling 

• Keep aisles and 

passageways clear
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Storing Materials (cont.)
 

•Don’t store non-compatible materials together. 

•In buildings under construction, don’t place stored 
materials within 6 feet of a hoistway or floor opening. 
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Brick Storage
 

274
 

•Stack bricks in a manner 
that will keep them from
falling. 

•Do not stack them more 
than 7 feet high. 

•Taper back a loose brick 
stack after it is 4 feet 
high. 



Lumber 

•Remove nails before stacking. 

•Stack on sills. 

•Stack lumber so that it is stable and self-supporting.
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Housekeeping
 

• Keep storage areas free 
from accumulated 
materials that cause 
tripping, fires, or 
explosions, or that may 
contribute to harboring 
rats and pests.  
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Disposal of Waste Materials
 

•Use an enclosed chute when you drop material 
more than 20 feet outside of a building. 

•If you drop debris through holes in the floor 
without chutes, enclose the drop area with 
barricades. 
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Disposal of Scrap and Flammable Materials
 

• Remove all scrap lumber, waste material, 
and rubbish from the immediate work area 
as work progresses. 

• Keep all solvent waste, oily rags, and 
flammable liquids in fire resistant covered 
containers until removed from worksite. 
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Disposal of Demolition Materials
 

Removal of Materials through Floor Openings: 

•Openings must be less than 25 percent of the whole 
floor. 

•Floors weakened or  made unsafe by demolition must be 
shored so they can safely carry the demolition load. 
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Summary – Material Handling 

Manually handling materials 
When lifting objects, lift with your legs, keep your back 
straight, do not twist, and use handling aids. 

Using cranes, forklifts, and slings to move materials
 
• Watch for potential struck by and crushed by dangers. 
• For slings, check their load capacity, inspect them, 

and remove them from service when they display 
signs of stress or wear. 

• Keep work areas free from debris and materials.
 
• Store materials safely to avoid struck by/crushed by 

hazards. 
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Portable Tools
 

Portable Tools 
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Tool Hazards 

Loss of eye/vision 
• Using striking tools without eye protection. 


Puncture wounds
 
• Using a screwdriver with a loose handle which causes 


the hand to slip. 

Severed fingers, tendons and arteries
 

• Using a dull knife requires so much force that your hand 
may slip down the blade. 


Broken bones
 
• Using the wrong hammer for the job and smashing a 


finger. 

Contusions
 

• Using a small wrench for a big job and bruising a knuckle. 
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Powered Hand Tool Accidents
 

Causes:
 
• Lack of guarding
 

• Improper tool 
usage 

• Lack of eye 

protection
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Tool Safety
 

• Do not use defective tools. 
• Keep all cutting tools sharp. 
• Carry all sharp tools in a sheath or holster.
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Hand and Power Tool Safety - Video 

•	 This is a two minute video 
produced by PREVENSHOP 
about hand and power tool 
safety.  It states that thousands 
of injuries could be prevented 
every year if simple precautions 

were taken: PPE, Machine 

Guarding, Training.
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Tool Safety 


• Do not perform "make-shift" repairs to tools. 
• Do not carry tools in your hand when climbing, 

or by the cord. 
• Do not throw tools from one location to another, 

from one employee to another, from scaffolds or 
other elevated platforms. 

• Do not remove or bypass guards. 
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Tool Safety (cont.) 

• Ground all tools unless double insulated. 

•	 Avoid dangerous environments. Do not use power tools 
in a damp, wet and/or explosive atmosphere - fumes, 
dust or flammable materials. 

•	 All observers should be kept at a safe distance away 
from the work area. 

• Secure work with clamps. 

•	 Do not hold a finger on the switch button while carrying a 
plugged-in tool. 
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Tool Safety (cont. 2) 

• Be sure to keep good footing and maintain good

balance. 


•	 The proper apparel should be worn. 

•	 Don't use an accessory or attachment unless the 
power tool manufacturer recommends its use on the 
product 

•	 Keep cords and hoses away from heat, oil, and sharp
edges. 
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Grinder Safety 

•	 The distance between the wheel 
periphery and the adjustable tongue or 
the end of the peripheral member at 
the top shall never exceed 1/4 inch. 

•	 On floor and bench mounted grinders, 
shall be provided with work rests 
which are rigidly supported and readily 
adjustable. Such work rests shall be 
kept at a distance not to exceed 1/8 
inch from the surface of the wheel. 
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Grinder Guards
 

• Abrasive wheel 
grinders must be 
properly guarded. 
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On-Off Switches
 

•	 All hand-held powered drills, tappers, fastener drivers, 
horizontal, vertical, and angle grinders with wheels 
greater than 2 inches in diameter, disc sanders, belt 
sanders, reciprocating saws, saber saws, and other 
similar operating powered tools shall be equipped with a 
momentary contact "on-off" control and may have a lock-
on control provided that turnoff can be accomplished by 
a single motion of the same finger or fingers that turn it 
on. 
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Cord Safety
 

• The use of 
electric cords for 
holding, 
hoisting, or 
lowering tools 
shall not be 
permitted. 
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Hand Grinders 

Portable grinding tools must be equipped with safety 
guards to protect workers not only from the moving wheel 
surface, but also from flying fragments in case of breakage. 

• Always use safety glasses and a face shield. 

• Turn off the power when not in use. 
• Never clamp a hand-held grinder in a vise. 
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Portable Circular And Table Saw
 

•	 Always wear safety 
glasses and a full face 
shield when needed. 

•	 Use a respirator in dusty 
work conditions. 

•	 Wear hearing protection. 

•	 Use the correct blade for 

the application. 
•	 Use sharp blades. 
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Pneumatic tools are powered by compressed air and 
include 

Pneumatic Tools 

• Chippers 
• Drills 
• Hammers 
• Sanders. 

The main danger is getting hit by one of the tool's 
attachments or by some kind of fastener the worker 
is using with the tool. 
Eye protection is required and face protection is 
recommended for employees working with pneumatic 
tools. 
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Pneumatic Tools (cont.) 

Tool retainer 
• A tool retainer shall be installed on each piece of 

utilization equipment which, without such a 
retainer, may eject the tool. 

Air hose 
• Hose and hose connections used for conducting 

compressed air to utilization equipment shall be 
designed for the pressure and service to which 
they are subjected. 
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Compressed Air
 

•	 Before making or breaking any air connection, always 
turn off the air supply. 

•	 Protect the air hose from damage. 
•	 Be sure to use the proper size air hose. 
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Compressed Air (cont.)
 

• To ensure the best connection, clear any dirt off the 

nipple before connecting the air hose to the tool. 


•	 When the tool is connected, check the hose and all 
connections for leaks or damage before using the tool. 

•	 Maintain a clean, dry, regulated source of air to operate 
air tools at peak performance.  
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Summary – Portable Tools
 

• Power tools are very common to any production 
facility. They can expose employees to multiple 
hazards if they are not maintained and used 
properly. 

• It is critical that you know how to maintain, test 

and operate any power tool you intend to use.
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Standards for Roadway Work Zone Construction Site Safety
 

Standards for Roadway 
Work Zone Construction 

Site Safety 

As written in the 
Manual on 

Uniform Traffic 
Control 
Devices 

(MUTCD) 
2009 Edition 
with Revision 
Numbers 1 

and 2 
incorporated, 

dated May 
2012. 
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Purpose
 

The purpose of this portion of the 
course is to provide an overview of 
the standards and requirements as 
written within the Manual on Uniform 
Traffic Control Devices (MUTCD). 
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Objectives 

•	 To gain the ability to recognize and prevent a variety of   
potential hazards on a road construction or maintenance 
work site. 

•	 To explain the importance of using appropriate personal 
protective equipment. 

•	 To summarize the importance of following standard 
procedures, included in the Manual on Uniform Traffic 
Control Devices, Revision 1 (dated May, 2012), for 
setting up temporary traffic control. 
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Manual on Uniform Traffic Control Devices
 

What is the MUTCD?
 

The MUTCD, which has been administered by the FHWA 
since 1971, is a compilation of national standards for all 
traffic control devices, including road markings, highway 
signs, and traffic signals. It is updated periodically to 
accommodate the nation's changing transportation needs 
and address new safety technologies, traffic control tools, 
and traffic management techniques. 
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Evolution of the MUTCD 

• 1927 Manual and Specifications for Manufacture, Display and Erection of Signs (Rural) 

• 1930 Manual on Street Traffic signs (Urban) 

• 1935 Manual on Uniform Traffic Control Devices (MUTCD) (updated in 1939) 

• 1942 MUTCD - War Emergency Edition 

• 1948 MUTCD (updated in 1954) 

• 1961 MUTCD 

• 1971 MUTCD (updated 1972, 1973, 1974, 1975, 1976, 1977) 

• 1978 MUTCD (updated 1979, 1983, 1984, 1986) 

• 1988 MUTCD (updated 1990, 1992, 1993, 1994, 1996, 1998, 2000) 

• 2000 MUTCD – Millennium Edition (updated 2002) 

• 2003 MUTCD (updated 2004, 2007) 

• 2009 MUTCD (updated 2012) 
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Download the MUTCD
 

How to obtain the MUTCD 

FHWA does not print copies of the MUTCD. 

You can download and view the MUTCD in it's entirety at:
 

http://mutcd.fhwa.dot.gov 
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Buy the MUTCD
 

How to obtain the MUTCD 

National organizations have partnered and printed hard 
copies of the MUTCD. You can find the MUTCD for sale at: 

https://www.atssa.com                        
http://www.ite.org 
http://www.transportation.org 
http://www.imsasafety.org 
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Negligence
 

1. What is negligence? 

2. Can road agencies be sued for negligence? 

• Have you ever been involved in a legal dispute 
involving a work zone? 
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MUTCD - Lawsuits 

• Lawsuits are a serious issue. 

• Employees must: 
• Know your agency’s guidelines and policies 
• Follow and implement them 
•	 Be able to prove you followed them (Diary, daily entries, 

inspection checklists, etc.) 

• Documentation is very important 
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MUTCD - Protections 

Protect yourself and your company: 

1. Know the MUTCD. 

2. Know your state' s Standards. 

3. Be able to PROVE that you are following standards. 

• Documentation is very important 
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MUTCD - Documentation
 

• What do you use to document?
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MUTCD - Organization 

•	 Part 1 - General 
• Part 2 - Signs 
• Part 3 - Markings 
• Part 4 - Highway Traffic Signals 
•	 Part 5 - Traffic Control Devices for Low-Volume Roads 
• Part 6 - Temporary Traffic Control 
•	 Part 7 - Traffic Controls for School Areas 
•	 Part 8 - Traffic Control for Railroad and Light Rail Transit Grade 

Crossings 
• Part 9 - Traffic Control for Bicycle Facilities 
•	 Appendices A1 and A2 - Congressional Legislation and Metric 

Conversions 
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MUTCD – Flagging Chapters 

CHAPTER 6E FLAGGER CONTROL 
•	 Section 6E.01 Qualifications for Flaggers 
•	 Section 6E.02 High -Visibility Safety Apparel 
•	 Section 6E.03 Hand-Signaling Devices 
•	 Section 6E.04 Automated Flagger Assisted Devices 
•	 Section 6E.05 STOP/SLOW Automated Flagger 

Assistance Devices 
•	 Section 6E.06 RED/YELLOW Lens Automated Flagger 

Assistance Devices 
•	 Section 6E.07 Flagger Procedures 
•	 Section 6E.08 Flagger Stations 
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MUTCD – Introduction to Legal Headings
 

• 1. Standard - “shall” 

• 2. Guidance - “should” 

• 3. Option - “may” 

• 4. Support 
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MUTCD – Standard Legal Wording
 

• Standard: (Bold Print) 

• Required 

• Mandatory 

• Specifically Prohibited 

• Verb = Shall 
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MUTCD – Guidance Legal Wording 

• Guidance: (Italicized) 
•	 Recommended 

• Not Mandatory 

•	 Deviations allowed if engineering judgment or 
engineering study indicates the deviation to be 
appropriate 

•	 Action word = Should 

• Non-Bold print 
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MUTCD – Option Legal Wording 

• Option: 

• Permissive 

• No requirement or recommendation 

• Action word - May 
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MUTCD – Support Wording 

• Support: 
• Information 

• No mandate, recommendation or enforceable condition 

• Action word shall, should and may are not used 
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Components of a Work Zone
 

Components of a 
Work Zone 
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Four Areas in the Work Zone Set Up

• Termination 
Area 

• Activity Area 

• Transition Area 

• Advance 
Warning Area 
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Temporary Traffic Control Plan 
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Illustration 
Of a 
Temporary 

Traffic Control
Plan
 

Termination Area 
Downstream Taper 

 

Work Space 

Activity Area 
Buffer Space 

Buffer Space (Lateral) 
(Longitudinal) 

(TANGENT) 

(TAPER) 
Transition Area 

Advance Warning 
Area 



Advance Warning Area 

• Tells Traffic What to Expect 
• Signs, pavement markers, and 

channelizing devices indicate how drivers 
can move through the work zone. 
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Typical Application-30 (TA-30)
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Minimum Spacing 

Recommended Advance Warning Sign Minimum Spacing 

• Urban road (low speed) 100 ft. 

• Urban road (high speed) 350 ft. 

• Rural road 500 ft. 

• Freeway 1,000ft. 
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Transition Area 

• A transition area moves traffic out of its 
normal path.
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Transition Area (cont.)
 

• When redirection of 
the road users’ 
normal path is 
required, they shall 
be directed from the 
old path to a new 
path. 

TAPERS 
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Taper Length and Spacing of Devices
 

• Formulas for Determining Taper Length (L)
 

• 40mph or less L = WS2/60 

• 45mph or more L = WS 

W = width of offset 
S = posted speed limit 
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Merging Tapers
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Shifting Taper
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Shoulder Tapers
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Downstream Tapers
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Activity Area
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Taper vs. Tangent 

TANGENT 
TAPER 
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Tangent Section
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Buffer Space 
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   Buffer Space
 
(longitudinal)
 



Why Buffer Space?
 

•	 The buffer space is a lateral and/or longitudinal area that 
separates road user flow from the work space…and 
might provide some recovery space for an errant vehicle. 

•	 Neither work activity nor storage of equipment, vehicles, 
or material should occur within a buffer space. 
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Termination Area 
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 Downstream 
Taper 



Keeping it Safe
 

Keeping it Safe 
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Keeping it Safe Objectives 

• Describe the key elements of worker safety in a temporary 
traffic control zone as written in the MUTCD . (Part 6, 
Section 6D). 

• Choose appropriate high visibility clothing to meet 

MUTCD (Part 6, Section 6D and 6E).
 

• Explain nighttime work requirements as written in the 

MUTCD.
 

• Recognize best safety practices while working in confined 
spaces. 
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6D.03 Worker Safety Considerations
 

• Equally as 

important 

as the safety of 

road users
 

• High vulnerability 

for workers near 

the roadway
 

Plan Ahead! 
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6D.03 Worker Safety - Training
 

340
 



6D.03 Worker Safety – Traffic Control
 

Key Elements of Worker Safety: 

Temporary Traffic Barriers 

Speed Reduction 

Activity Area 
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6D.09 Worker Safety – Other Elements 

Additional Key Elements of Worker Safety: 
• Shadow Vehicle 

• Road Closure 

• Law enforcement
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6D.03.09 Worker Safety - Special
 

Special Elements of Worker Safety: 

• Lighting 

• Special Devices 
• Rumble strips 
• Portable 
• Changeable Message 
• Signs (PCMS) 
• Hazard beacons 
• Flags 
• Warning lights 
• Intrusion alarms 

http:6D.03.09


High Visibility Clothing 
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MUTCD Standard 6D.04 

Standard: 

All workers, including emergency 
responders, within the right-of-way who are 
exposed either to traffic or to work vehicles 
and construction equipment within the TTC 
zone shall wear high-visibility safety apparel 
that meets the Performance Class 2 or 3 
requirements of the ANSI/ISEA 107–2004 
publication. 
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CLASS II
 

• Worker Safety Apparel must be a minimum 

ANSI Class II
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Nighttime Work
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6G.19 Nighttime Work
 

The two basic advantages of working at night: 
1. Reduced traffic congestion 
2. Less involvement with business activities 

Must have easy set up and removal of the traffic 
control patterns on a nightly basis. 
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6G.19 Nighttime Work Safety
 

There are increased safety issues associated with 
Nighttime Work: 

•	 Reduced visibility 
•	 Performance of both drivers and workers 
•	 Higher speeds at night 
•	 Increased incidence of impaired (alcohol or drugs), 

fatigued, or drowsy drivers 
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6G.19 Nighttime Work Factors 

Other Factors to Consider 

• Construction productivity and quality 
• Social impacts 
• Economics 
• Environmental issues 

Consideration should be given to enhancing traffic controls 
to provide added visibility and driver guidance, and 
increased protection for workers. 
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6G.19 Nighttime Work – Patrol Cars 

Guidance: 
Consideration should be given to stationing uniformed 
law enforcement officers and lighted patrol cars at night 
work locations where there is a concern that high speeds 
or impaired drivers might result in undue risks for 
workers or other drivers. 
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6G.19 Nighttime Work - Flaggers
 

• Standard: 
• Except in 

emergencies, 
temporary lighting 
shall be provided at 
all flagger stations. 
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6F.82 Nighttime Work - Floodlights 

Guidance:
 
When nighttime work is being performed, floodlights should 

be used to illuminate the work area, equipment crossings, 

and other areas
 

Standard: 

Floodlights shall not produce a disabling glare condition for 

approaching road users, flaggers or workers.
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6F.82 Nighttime Work - Candles 

•	 An average horizontal luminance of 5 foot 
candles can be adequate for general 
activities. 

•	 An average horizontal luminance of 10 
foot candles can be adequate for activities 
around equipment. 

•	 Tasks requiring high levels of precision 
and extreme care can require an average 
horizontal luminance of 20 foot candles. 
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Retro-reflective Signs 

Signs: 
Retro-reflectivity is one of several factors associated 
with maintaining nighttime sign visibility. 
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6F.64 Nighttime Work - Cones
 

Cones: 
For nighttime use, cones shall be retro-reflectorized or 
equipped with lighting devices for maximum 
visibility. 
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Keeping it Safe: Confined Space 
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Confined Space 

What is a Confined Space?  

A Space that is: 
•	 Large enough and so configured that an employee can 

bodily enter and perform assigned work 

• Has limited means for entry or exit (For example: 

tanks, vessels, silos, pits, vaults, hoppers) and
 

•	 Not designed for continuous occupancy 
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Confined Space Examples 

Examples : 

Can you think of some examples?
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Silos 

360
 



Trenches Greater than 4-feet Deep
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Hoppers
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Fuel Tanks and Process Tanks
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Manholes
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Roll-off Containers 

• Roll-off Containers and some Storage Containers can 

also be confined spaces
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Tanker Trucks are also Confined Spaces
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Permit Required Confined Space
 

Hazards that May Make a Confined Space a Permit 
Space: 

•	 Contains or has a potential to contain a hazardous 
atmosphere 

•	 Contains a material that has the potential for engulfing 
an entrant 
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Permit Required Confined Space (cont.)
 

Hazards that May Make a Confined Space a Permit
Space: 

•	 Has an internal configuration that could trap or 
asphyxiate an entrant by inwardly converging walls or by 
a floor which slopes downward and tapers to a smaller 
cross-section 

•	 Contains any other serious safety or health hazard 
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Fatalities
 

•	 47% Air (Oxygen, Gases, Vapors) 
•	 21% Drowning (Engulfment) 
•	 19% Toxic (Liquids, Vapors, etc above PEL 
•	 10% Blunt Force Trauma 
•	 2%  Electrocution (Mostly due to objects the victim took 

in with them) 
• 1% Burns  
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Confined Space Hazards
 

Hazardous Atmospheres 
• Flammable atmospheres 

• Toxic, corrosive, irritant or 
fumigated atmospheres 
and residues 

While normal atmosphere contains between 20.8 and 21 percent oxygen, 
OSHA defines as oxygen deficient any atmosphere that contains less than 
19.5 percent oxygen, and as oxygen enriched, any atmosphere that contains 
more than 22 percent. 
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Oxygen Deficient Atmosphere
 

•	 An employee may not enter a space where the 
oxygen content, by volume, is below 19.5 percent or 
above 22.0 percent. 

•	 Exception: An employee may enter for emergency 
rescue or for a short duration for installation of 
ventilation equipment necessary to start work in the 
space provided 
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Flagging Procedures
 

Flagging 
Procedures 
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Flagging Module Objectives. 

•Discuss the qualifications for flaggers. 

•Demonstrate flagger procedures using a 
STOP/SLOW paddle and a flag. 

• Identify the guidance in MUTCD regarding the 
location of flagger stations 
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Why Flagging Training?
 

•	 Because Flaggers are responsible for public 
safety and make the greatest number of 
contacts with the public of all highway 
workers. 

• They should be trained in safe traffic control
 
practices and public contact techniques.
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6E.01 Flagger Qualifications A, B 

Flaggers should be able to satisfactorily demonstrate 
the following abilities: 

A. Ability to receive and 
communicate specific 
instructions clearly, firmly, 
and courteously. 

B. Ability to move and 
maneuver quickly in order 
to avoid danger from errant 
vehicles. 
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6E.01 Flagger Qualifications C 

Flaggers should be able to satisfactorily demonstrate 
the following abilities: 

C. Ability to control signaling devices (such as paddles 
and flags) in order to provide clear and positive 
guidance to drivers approaching a TTC zone in 
frequently changing situations. 
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6E.01 Flagger Qualifications D, E 

Flaggers should be able to satisfactorily demonstrate the 
following abilities: 

D. Ability to understand and apply safe traffic control 
practices, sometimes in stressful or emergency situations 

E. Ability to recognize dangerous traffic situations and warn 
workers in sufficient time to avoid injury. 
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6E.02 High-Visibility Safety Apparel 

•	 For daytime and nighttime activity, 
flaggers shall wear safety apparel 
that meets Class 2 or 3 requirements 
of ANSI/ISEA 107‐2004 and labeled 
as meeting the performance for 
Class 2 or 3. 

•	 For nighttime activity, high visibility 
safety apparel that meets… Class 3 
requirements…of ANSI/ISEA 107‐
4004 should be considered 
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6E.03 Hand-Signaling Devices 

• Hand‐Signaling Devices: 

•	 The STOP/SLOW paddle should be the primary 
hand‐signaling device. 

– STOP/SLOW paddles shall be at least 18 inches 
wide. When used at night, the STOP/SLOW paddle 
shall be retro‐reflectorized. 

•	 Use of flags should be limited to emergency 
situations. 
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6E.03 Hand-Signaling Devices (cont.) 

• The STOP/SLOW paddle may be 
modified to improve conspicuity by 
incorporating either white or red flashing 
lights on the STOP face, and either 
white or yellow flashing lights on the 
SLOW face. 
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6E.07 Flagging Procedures (Stop Paddle) 

•	 The following methods of signaling with 
paddles shall be used: 
A. To stop road users, the flagger shall… 
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6E.07 Flagger Procedures (Slow Proceed) 

•	 The following methods of signaling with paddles 
shall be used: 

B. To direct stopped road users to proceed, the 
flagger shall…
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6E.07 Flagging Procedures (Slow Paddle) 

•	 The following methods of signaling with 
paddles shall be used: 

C. To alert or slow traffic, the flagger shall… 
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6E.07 Flagging Procedures (Flag Stop) 

•	 The following methods of signaling with flags 
shall be used: 
A. To stop road users, the flagger shall… 
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6E.07 Flagger Procedures (Flag Proceed) 

•	 The following methods of signaling with a flag shall 
be used: 

B. To direct stopped road users to proceed, the 
flagger shall… 
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6E.07 Flagging Procedures (Slow Flag) 

• The following methods of signaling with the 
flag shall be used: 

C. To alert or slow traffic, the flagger shall… 
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6E.03 Flags 

•	 Flags, when used, shall be red 
or fluorescent orange-red in 
color…a minimum of 24 inches 
square, and shall be securely 
fastened to a staff that is 
approximately 36 inches in 
length. 
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6E.03 Flashlights 

• Flashlights 
When a flashlight is used for flagging 
in an emergency situation at night in 
a non-illuminated flagger station, the 
flagger shall hold the flashlight in the 
left hand, shall hold the paddle or 
flag in the right hand…and shall use 
the flashlight in the following manner 
to control approaching road users: 
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6E.03 Flashlight Procedure 

A.	 To inform road users to stop, the flagger shall hold the flashlight 
with the left arm extended and pointed down toward the ground, 
and then shall slowly wave the flashlight in front of the body in a 
slow arc from left to right such that the arc reaches no farther than 
45 degrees from vertical. 

B.	 To inform road users to proceed, the flagger shall point the 
flashlight at the vehicle’s bumper, slowly aim the flashlight toward 
the open lane, then hold the flashlight in that position.  The flagger 
shall not wave the flashlight. 

C.	 To alert or slow traffic, the flagger shall point the flashlight toward 
oncoming traffic and quickly wave the flashlight in a figure eight 
motion. 
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6E.08 Flagger Stations 

•	 Flagger stations shall be located such that approaching 

road users will have sufficient distance to stop at an 

intended stopping point.
 

•	 Flagger stations should be located such that an errant 
vehicle has additional space to stop without entering the 
work space. 

•	 The flagger should identify an escape route that can be 
used to avoid being struck by an errant vehicle. 

•	 Except in emergency situations, flagger stations shall be 
preceded by an advance warning sign or signs. 

•	 Except in emergency situations, flagger stations shall be 
illuminated at night. 

390
 



Closing
 

Closing 
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Course Goal Recap
 

This course is intended to promote a 

road worker's understanding of 


OSHA requirements, including the 

ability to recognize and prevent a 

variety of potential hazards on a 


road construction or maintenance 

work site.
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Course Objectives Recap
 

•	 Acknowledge the importance of OSHA requirements in 
providing a safe workplace for workers. 

•	 Identify the basic OSHA construction focus areas of 
hazards. 

•	 Indicate the importance of using appropriate personal 
protective equipment. 

•	 Recite the importance of following standard procedures, 
included in the Manual on Uniform Traffic Control 
Devices, Revision 1 (dated May, 2012), for setting up 
temporary traffic control. 
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Additional Resources 

Region Local Technical Assistance Program Centers
 

•	 Arkansas Technology Transfer Program -
http://www.arkansashighways.com/t2/t2.aspx
 

•	 New Mexico LTAP -
http://www.dot.state.nm.us/en/Planning.html#LTAP 

•	 Oklahoma Center for Local Government Technology -
http://ltap.okstate.edu/ 

•	 Texas LTAP – http://www.txltap.org 
•	 Louisiana Local Technical Assistance Program -

http://www.ltrc.lsu.edu/ltap/ 
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Course Complete!
 

• Congratulations on completing the
course.

• Please remember to work smart so that
everyone can get home safe.
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