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Session Objectives

•Personal Philosophy on Safety

•History of Occupational Safety in the U.S.

• Important Contributions/Concepts leading to OSHA

•OSHA’s Primary Directive

• The “Safety Practice” 

•Developing an effective safety program



Personal Philosophy on Safety
• Safety is an attribute of work

• Workers don’t want to get hurt

• Workers want to do a good job

• Workers want to be treated fairly

• Organizations need to realize the value of safety investment

• Organizations are as unique as individuals

• Organizations are only as successful as the success of each 
individual



Industrial Revolution
• Before mechanized factories, safety was part of the craftsman-

apprentice learning process

• In the 18th century (England), machines were introduced as a 
basis for power and quality, increasing speed and efficiency of 
production

• However, it also affected job design and the concept of work
• Unskilled/uneducated labor (and children) were placed next to 

machinery, which spelled disaster



History of U.S. Safety Movement

• Prior to late 1800’s, Common law provided the employer with a 
defense that gave the injured worker little chance for 
compensation
• Fellow servant rule (co-worker negligence)

• Contributory negligence (self-negligence)

• Assumption of risk (self-awareness of danger)

• In the late 1800s, early 1900s, states began safety movements; 
and after the 1911 Triangle Shirtwaist fire, public outcry lead to 
greater organization of safety and health efforts



Frederick Wilson Taylor

• Considered the “father of industrial engineering” 
• First to bring time study into the workplace

• Tool specification

• Piece-rate pay scale to motivate production

• Developed “Scientific Management”
• Monotonous tasks (efficient) with performance standards (motivation) 

and management control



Scientific Management Rejected

• Taylor’s ideas were rejected by the mechanical engineering 
community
• Engineers didn’t focus on the worker

• Taylor was called before congress for this argument against “piece-
rate” pay
• Labor fought against standards and lack of control

• “The choose to believe that operations simply require common 
sense”



More on Scientific Management

• “Now on of the very first requirements for a man who is fit to 
handle pig iron as a regular occupation is that he shall be so stupid 
and so phlegmatic that he more nearly resembles in his mental 
make-up the ox than any other type. The man who is mentally alert 
and intelligent is for this very reason entirely unsuited to what 
would, for him, be the grinding monotony of work of this 
character.” –F.W. Taylor

• Interestingly, Taylor’s work did show a relationship between 
productivity and injury rates



Henry Ford & “Conveyor” Assembly

• Adopted Taylor’s principles, and through 
experimentation developed the first U.S. assembly 
line

• Ford provided excellent wages and benefits to 
motivate/retain the best workers

• Ford also fought hard against Unions



Labor Unions and Safety Committees

• In an effort to further solidify their rights, labor became organized 
• Initially created for safety and health reasons, labor unions now provide 

pay and benefit equality and legal support for members

• Safety committees were created to increase safety-related 
discussions
• Union committees do not include management

• Joint labor-management committees do



Why do Accidents Occur?

• HW Heinrich published Industrial Accident Prevention in 1931, 
in which he indicate proof that 88% of accidents are the result 
of unsafe acts of workers, and 10% from unsafe conditions
• Also introduced the 10 Axioms of Industrial Safety, the “Domino 

Theory”, and “iceberg analogy” for direct & indirect costs

• Does “unsafe act” mean “accident prone”? 



Job and Task Design
• Fundamentally, you have a worker (person), input (materials 

and equipment), manipulation (task), and output (measured 
success)

• These factors are not mutually exclusive, the interaction and 
interface is the key to understanding where risk of injury or 
failure arises, including error.
• This is considered a “systems approach”, and beyond the scope of 

this course



Heinrich’s Industrial Accident Prevention



Efficiency = Safety (Heinrich)

• “Industrial accidents can be controlled under modern conditions of 
highly efficient productivity” p. 69, Heinrich, 1950

• “Major industrial executives have as much responsibility to initiate 
accident prevention as to initiate improvement in productivity” p. 
69, Heinrich, 1950



Fred Manuele’s Article in 2011 PS 
• Manuele criticized much of Heinrich’s work, due to lack of 

validation (replication of work and validation of original data) 
and comparing to modern-day disasters

• Overall, Manuele has some valid arguments but he also took 
liberties with assumptions and stretched validity/reliability in 
his arguments

• Take away: Heinrich’s contributions are good for discussion 
but not “laws of nature”. Build from them but don’t use as a 
basis



Proposed “Safety Effort vs. Protection”

Protection
Factor

Written
Program

Walk-thru
Audit

Data
Analysis

Policies
Goals

JHA
JSA

System
Safety

Surveys
Interviews

Behavior-
based

Safety
Culture

OSHA compliance approach Advanced (social) approach



Triangle Shirtwaist Factory Fire

• It was the deadliest workplace accident in New York City’s 
history. A dropped match on the 8th floor of the Triangle 
Shirtwaist Factory sparked a fire that killed over a hundred 
innocent people trapped inside. The private industry of the 
American factory would never be the same (51:53 video, 
american experience)



United Association of Casualty Inspectors

• Founded on October 14, 1911 in New York City as the United Association 
of Casualty Inspectors with 62 members soon after the tragic fire that 
occurred on March 25, 1911, when 146 garment workers, women and 
men, died in the Triangle Shirtwaist Factory fire.

• In 1914 the United Association of Casualty Inspectors changed its name 
to the present American Society of Safety Engineers (ASSE) and 
headquarters were established in New York City. Information about 
ASSE and its benefits spread by word of mouth as more states passed 
workers compensation laws and insurance companies hired more 
inspectors. As the SH&E profession grew over the decades so too did 
the practitioners’ commitment to increasing workplace safety resulting 
in an increased public awareness of occupational safety, health and 
environmental issues and their impact on everyone’s quality of life.



EHS Professional Functions

1. ID, assess, and prioritize hazards & risks

2. Develop control strategies (exposure & severity) and 
cost/benefit analyses

3. Communicate and train on EHS issues

4. Measure/evaluate effectiveness of program

• Also (not in the chapter)
• Establish management commitment, and engage worker participation 

in safety matters

• Document everything, with periodic review

• Investigate accidents and manage injury cases



Safety is not a “Profession”
• ANSI/ASSE Z590.2 “Scope and Functions of the Occupational Safety 

and Health Professional Position” is not a certified or regulated 
document (draft July 2014)

• There are no state or federal laws prohibiting a person without 
accredited degree or license to practice safety 



OSH (Williams-Steiger) Act
• Also coined as, “The safety bill of rights”

• “to assure so far as possible every working man and woman in the 
Nation safe and healthful working conditions and to preserve our 
human resources”

• Signed by President Nixon on Dec. 29, 1970
• Took effect April 28th, 1971

• Most significant OSH federal law
• States were not doing an adequate job; and in late 1960s approx. 14,300 

people died at work and 2.2 million suffered a disabling injury



Occupational Safety and Health 
Administration

• Admin and enforcement of OSH-Act vested in the Secretary of Labor, 
Assistant Secretary of Labor for OSHA, and Occ. S&H Review Commission 
(OSHRC)

• Research in OSH matters performed by National Institute of Occ. S & H 
(NIOSH), originally under Dept of Health & Human Services, but now 
under Centers for Disease Control (& Prevention) or CDC
• Bureau of Labor Statistics (BLS) collects and publishes national workplace fatal and 

non-fatal injury and illness data



OSHA Authority
1. To promulgate, modify, and revoke safety and health standards

2. To conduct inspections and investigations and to issue citations, 
including proposed penalties

3. To require employers to keep records of safety and health data

4. To petition the courts to restrain imminent danger situations

5. To approve or reject state plans for programs under the Act



OSHA Authority, Cont’d
6. To provide training and education to employers and employees

7. To consult with employers, employees, and organizations 
regarding prevention of injuries and illnesses

8. To grant funds to the states for identification of program needs 
and for plan development, experiments, demonstrations, 
administration, and operation of programs

9. To develop and maintain a statistics program for occupational 
safety and health



Who is Exempt from OSHA?

• Family farms

• Government entities: e.g. the military, federal workers, state 
workers, etc.

• Workplaces covered by other health and safety regulations 
• Examples: Mines, Railroads, trans-state trucking

• Employer-Employee relationship MUST BE ESTABLISHED for OSHA 
to have jurisdiction



Duties Under the OSH Act
• Public Law 91-596, 84 STAT. 1590, 91st Congress, S.2193

December 29, 1970,

• Employers:
• “Each employer shall furnish to each employee a place of employment 

which is free from recognized hazards that are causing or likely to cause 
death or serious physical harm to his/her employees.” {5(a)(1)}

• “Each employer covered by the Act shall comply with occupational safety 
and health standards under the Act.”

• Employees:
• “Each employee covered under the Act shall comply with occupational 

safety and health standards and all rules, regulations, and orders issued 
pursuant to the Act which are applicable to his/her own actions and 
conduct.” {5(b)}



Major Provisions of OSH-Act
• Employer Rights

• Request for variance

• Onsite Consultation

• Voluntary Protection Program

• OSHA Resource Materials

• Employee Rights
• File complaint, records access, investigation participant

• The OSHA Poster (and other employment rights)



Petition for Judicial Review of Standards

•Any person who may be adversely affected by a 
standard issued under this section may at any time 
prior to the sixtieth day after such standard is 
promulgated file a petition challenging the validity of 
such standard
• File the petition with United States court of appeals 

for the circuit wherein such person resides or has his 
principal place of business, for a judicial review of 
such standard.



National Advisory Committee on  
Occupational Safety and Health 
•Twelve members appointed by the Secretary 
• Four of whom are to be designated by the Secretary of 

Health and Human Services
• Composed of representatives of management, labor, 

occupational safety and occupational health professions
• The Committee shall advise, consult with, and make recommendations 

on matters relating to the administration of the Act to: 
• the Secretary and 
• the Secretary of Health and Human Services

• The Committee shall hold no fewer than two meetings during each 
calendar year



Occupational Safety and Health Stds
• A standard is a legally enforceable regulation governing conditions, 

practices, or operations to assure safe and healthful workplaces
• Specifies engineering features, administrative controls, and personal 

protective equipment

• Found in the Code of Federal Regulations: 29CFR1900-1999

• The proposed standards are first published in the Federal Register 
• The Secretary shall publish the proposed rule within 60 days after the 

submission of the advisory committee's recommendations 

• This includes any amendments, deletions, or corrections to existing standards 



OSHA Programs
• Federal programs (as stated on OSHA website)

• WI is a federal state, with regional offices in Eau Claire, Appleton, Milwaukee, and 
Madison

• Another office is given authority for federal and state employee safety and health 
protection

• State programs (adopt federal OSHA standards, but also promulgate 
additional state rules)
• MN is a state run program, offices in St. Paul and Duluth, covers all employers 

except federal and Indian reservations

• MN Rules/Statutes are specific to MN workplaces, and are meant to improve 
overall workplace safety and health



OSHA State Programs



OSHA: Under-manned
• OSHA had fewer health and safety inspectors in 2011 than in 1981 –

the first year of the Reagan administration -- even though the 
number of workplaces doubled to 9 million from 4.5 million, and 
the number of workers rose from 73.4 million to 129.4 million.

• Total inspectors: ~2,200

• Total service: ~130M workers at ~8M worksites

• Estimated coverage: one CSHO per 59,000 workers or per 3,600 
worksites

• Total inspections in 2014: 36k Fed and 47k State (~1.04%)



OSHA: Under-Funded (in $Millions)
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Breaking Down the Standards
• The CFR is first broken down into Titles

• There are 50 Titles covering a wide range of regulations
• The OSHA regulations are found in Title 29

• Titles are divided into Parts
• Parts represent the rules on a single program or function
• Parts include 1900s (1904, 1910 ,1926)

•Parts are further broken down into Sections which appear 

as decimal numbers after the Part number
• For example 29 CFR 1904.2

• Sometimes in legal writing as §1904.2

• Sections are divided into Paragraphs and sub-paragraphs



Top 10 most frequently cited standards
(Oct. 1, 2013, to Sept. 30, 2014)

1. 1926.501 - Fall Protection

2. 1910.1200 - Hazard Communication

3. 1926.451 - Scaffolding 

4. 1910.134 - Respiratory Protection 

5. 1910.178 - Powered Industrial Trucks

6. 1910.147 - Lockout/Tagout

7. 1926.1053 - Ladders

8. 1910.305 - Electrical, Wiring Methods

9. 1910.212 - Machine Guarding 

10. 1910.303 - Electrical, General Requirements



Top 10 Highest Penalties cited standards
(October 1, 2010 through September 30, 2011): 

1. Fall protection, construction (29 CFR 1926.501)
2. Scaffolding, general requirements, construction (29 CFR 1926.451)
3. Control of hazardous energy (lockout/tagout), general industry (29 CFR 

1910.147)
4. Machines, general requirements, general industry (29 CFR 1910.212)
5. Ladders, construction (29 CFR 1926.1053)
6. Excavations, requirements for protective systems (29 CFR 1926.652)
7. Powered industrial trucks, general industry (29 CFR 1910.178)
8. General duty clause (Section 5(a)(1) of the OSH Act)
9. Electrical, wiring methods, components and equipment, general industry (29 

CFR 1910.305)
10. Electrical systems design, general requirements, general industry (29 CFR 

1910.303)

http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10757
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10752
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9804
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9836
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10839
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10776
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9828
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=OSHACT&p_id=3359
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9882
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9880


10 most accessed GI standards (www.osha.gov)
1. Bloodborne Pathogens – 1910.1030

2. Hazard Communication – 1910.1200

3. Respiratory Protection – 1910.134

4. Occupational Noise Exposure – 1910.95

5. Powered Industrial Trucks – 1910.178

6. Permit-required Confined Spaces – 1910.146

7. Lockout/Tagout – 1910.147

8. Hazardous Waste Operations and Emergency Response – 1910.120

9. Guarding Floor and Wall Openings and Holes – 1910.23

10. Personal Protective Equipment – 1910.132

http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10051
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10099
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=12716
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9735
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9828
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9797
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9804
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9765
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9715
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9777


Researching Standards
• Given a situation/hazard, you should be able to find, cite, & interpret 

OSHA requirements

• Go to http://www.osha.gov/ and click on “regulations” tab
• Begin by locating the section (19XX) by “subject”

• Then look at Part number for the proper designated topic within the subject

• Then look at paragraph and subparagraph for final statement/application of 
rule

• As a beginner, you can also start at the Safety and Health Topics 
Pages, and look at the links to regulations or PDF handouts

http://www.osha.gov/


From “About BLS” www.bls.gov

Mission

The Bureau of Labor Statistics of the U.S. Department of Labor is the 
principal Federal agency responsible for measuring labor market activity, 
working conditions, and price changes in the economy. Its mission is to 
collect, analyze, and disseminate essential economic information to support 
public and private decision-making. As an independent statistical agency, 
BLS serves its diverse user communities by providing products and services 
that are objective, timely, accurate, and relevant.

Vision

The Bureau of Labor Statistics will meet the information needs of a rapidly 
changing U.S. and global economy by continuously improving its products 
and services, investing in its work force, and modernizing its business 
processes.

http://www.bls.gov/


Bureau of Labor Statistics

• Go to: www.bls.gov

• Under “subject areas” tab, select “workplace injuries”

• Two Important Reports:
• Census of Fatal Occupational Injuries (CFOI)

• Survey of Occupational Injuries and Illnesses (SOII)

• Some results displayed on the right-hand side
• We will discuss “OSHA recordables” in later

• Delay in reports due to time needed for collection/verification/analysis
• 2013 revised CFOI, 2014 prelims due in August 2015

• 2013 SOII, 2014 SOII due in December 2015

http://www.bls.gov/


From BLS-IIF homepage: Latest numbers from CFOI

Fatal work-related injuries

• Total fatal injuries (all sectors)  : 4,821 in 2014 vs. 4,585 in 2013 

• Roadway incidents (all sectors)  : 1,157 in 2014 vs. 1,099 in 2013

• Falls, slips, trips (all sectors)  : 818 in 2014 vs. 724 in 2013 

• Homicides (all sectors)  : 409 in 2014 vs. 404 in 2013

Retrieved on May 31, 2015 from http://www.bls.gov/iif/



From BLS-IIF homepage: Latest numbers from SOII

Nonfatal injuries and illnesses, private industry

• Total recordable cases :   2,953,500 in 2014 vs. 3,007,300 in 2013 

• Cases involving days away from work : 916,400 in 2014 vs. 917,100 in 2013 

• Median days away from work : 9 in 2014 vs. 8 in 2013 

• Cases involving sprains, strains, tears  : 331,180 in 2014 vs. 327,060 in 2013 

• Cases involving injuries to the back  : 162,720 in 2014 vs. 170,450 in 2013 

• Cases involving falls, slips, trips  : 247,120 in 2014 vs. 229,190 in 2013

Retrieved on May 31, 2015 from http://www.bls.gov/iif/



Incidence Rates
• BLS “How to” calculate incidence rates: 

http://www.bls.gov/iif/osheval.htm

• Total Case IR = total number of OSHA recordable cases per 100 FTE

• Days Away, Restricted, Transfer IR = number of DA or T/R recordable 
cases per 100 FTE

• IR = (# cases) x 200,000/(hours worked)
• # workers x 2,000 hrs/yr can replace (hours worked)

• “200,000” represents 100 FTE working 2,000 hrs/yr

http://www.bls.gov/iif/osheval.htm


Issues with BLS F/NFII Data
• Industries sorted by NAICS (previously SIC), and some special industries 

under a larger heading can become hidden due to small size

• SOII have been criticized for under-reporting
• See FAQ on the issue: http://www.bls.gov/iif/oshfaq1.htm

• Overall, it is a good source for workplace fatality, injury, and illness data

• Wisconsin fatalities data
• http://www.bls.gov/ro5/cfoiwi.htm

http://www.bls.gov/iif/oshfaq1.htm
http://www.bls.gov/ro5/cfoiwi.htm


U.S. Workplace Fatalities



“Dangerous” Industries (by rate)



Causes of Fatal Injuries



U.S. Workplace non-fatal injuries/illnesses



Incidence rates & Number of cases Non-Fatal by 
Industry



Causes of Non-Fatal Injuries





29 CFR 1904.0 Purpose

• The purpose of this rule (Part 1904) is to require employers to 
record and report work-related fatalities, injuries and illnesses. 

Note to § 1904.0: Recording or reporting a work-related injury, 
illness, or fatality does not mean that the employer or employee 
was at fault, that an OSHA rule has been violated, or that the 
employee is eligible for workers' compensation or other benefits.



29 CFR 1904 Size Exemption

• 1904.1(a)(1)If your company had ten (10) or fewer employees at 
all times during the last calendar year, you do not need to keep 
OSHA injury and illness records unless OSHA or the BLS informs 
you in writing that you must keep records under § 1904.41 or §
1904.42. However, as required by § 1904.39, all employers 
covered by the OSH Act must report to OSHA any workplace 
incident that results in a fatality or the hospitalization of three or 
more employees.



Is it Recordable?
• 29 CFR 1904.4 (b)(2)



29 CFR 1904 General Recording Criteria

• 1904.7(a)Basic requirement. You must consider an injury or illness to 
meet the general recording criteria, and therefore to be recordable, if 
it results in any of the following: death, days away from work, 
restricted work or transfer to another job, medical treatment beyond 
first aid, or loss of consciousness. You must also consider a case to 
meet the general recording criteria if it involves a significant injury or 
illness diagnosed by a physician or other licensed health care 
professional, even if it does not result in death, days away from work, 
restricted work or job transfer, medical treatment beyond first aid, or 
loss of consciousness.

• 1904.7 is a long FAQ section



29 CFR 1904 Recordkeeping Forms

• 1904.29(a)Basic requirement. You must use OSHA 300, 300-A, and 
301 forms, or equivalent forms, for recordable injuries and illnesses. 
The OSHA 300 form is called the Log of Work-Related Injuries and 
Illnesses, the 300-A is the Summary of Work-Related Injuries and 
Illnesses, and the OSHA 301 form is called the Injury and Illness 
Incident Report.



58OSHA Form 301



59OSHA Form 300
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Updated Reporting Requirements (Jan. 2015)
• 1904.39(a)(1) Within eight (8) hours after the death of any employee as a 

result of a work-related incident, you must report the fatality to the 
Occupational Safety and Health Administration (OSHA), U.S. Department of 
Labor. 

• 1904.39(a)(2) Within twenty-four (24) hours after the in-patient 
hospitalization of one or more employees or an employee's amputation or an 
employee's loss of an eye, as a result of a work-related incident, you must 
report the in-patient hospitalization, amputation, or loss of an eye to OSHA. 

• 1904.39(a)(3) You must report the fatality, inpatient hospitalization, 
amputation, or loss of an eye using one of the following methods: 

• 1904.39(a)(3)(i) By telephone or in person to the OSHA Area Office that is 
nearest to the site of the incident. 

• 1904.39(a)(3)(ii) By telephone to the OSHA toll-free central telephone 
number, 1-800-321-OSHA (1-800-321-6742). 

• 1904.39(a)(3)(iii) By electronic submission using the reporting application 
located on OSHA's public Web site at www.osha.gov.

https://www.osha.gov/index.html


Incidence Rates
• Designated by the chosen “type” of injury

• Total Case Incidence Rate (TC IR)

• Lost Workday Incidence Rate (LWD IR or LW IR)

• Days Away/Restricted/Transfer Incidence Rate (DART IR)

• Again, Based on 100 full-time equivalence (FTE) workers over 365 days 
(one year)
• TC IR of 3.0 means 3 out of 100 workers incurred a an OSHA-recordable injury 

that year

• DART IR of 5 means 5 out of 100 workers incurred an injury that required lost 
time and/or restricted time that year



Incidence Rate Limitations 

• Under-reporting – Workers not telling their supervisor about the 
injury/illness occurrence (accident hiding)

• Under-recording – Employer chooses to not keep paperwork

• Unstandardized item entries (difficult to analyze)

• Can easily be “diluted” by chosen sample (counting non-or-no-risk work 
hours)

• Current OSHA log entry columns do not provide “full picture” to help 
identify the problems



Development of EHS Auditing

•What is EHS Auditing?
• A systematic evaluation of a facility’s EHS program to 

comply with regulations, internal policies, and good EHS 
practices

•Purposes of Auditing
• Determine compliance and improve EHS
• Increase awareness and educate management
• Protect company interests

•Scope and Focus
• Organizational, geographical, locational, functional, and 

compliance-based boundaries



Current EHS Audit Practices
• General description of the process

• Review internal management & control system
• Policies, procedures, and controls

• Develop a flow chart of control systems

• Evaluate the strengths/weaknesses of controls

• Collect evidence/resources to support findings

• Present issues to management, rank importance

• Create a corrective action plan, advise management

• Oversee and evaluate corrective action plan



Accident Investigation
• Purpose: collect facts, to develop corrective actions to prevent future 

occurrences
• NOT TO ASSIGN FAULT

• If worker fears retribution for fault, they might “hide” the incident or suffer 
psychologically

• Companies typically have their own forms
• Identify who, what, when, where, why, and how

• Workers’ compensation or OSHA Form 301 also provide basis for 
accident investigation



Conducting the Investigation

• If there’s an accident scene, attempt to isolate
• Take pictures/video, identify each one

• Record all evidence, time/date of collection

• Identify witnesses, and rank as primary, etc.

• Interview witnesses, collect statements

• Conduct and reporting of accident investigations is part of OSHA 
requirement
• OSHA doc. 2056



System Safety Terms (MIL-STD-882C)
• System

• formation of “things” with intention to create or support a given task or 
achieve a specific goal or requirement.

• Safety
• Freedom of conditions that cause death, injury, illness or loss equipment or 

property, or damage to environment

• Management
• Process of allocating scarce or limited resources to achieve goals

• System Safety
• “Application of engineering and management principles, criteria, and 

techniques to optimize safety within the constraints of operational 
effectiveness, time, and cost throughout all phases of the system life cycle”

• Risk: probability/impact of mishap by severity & probability
• Mishap: unplanned event (or series) that results in death, injury, 

etc.



Inductive Methodology

• Uses observable data to predict events and outcomes within a system

• “Considers a system’s operation from the standpoint of its components, 
their failure in a specific operating condition, and the effect of that 
failure on the system”

• Basis for approaches such as:
• Failure mode and effect analysis (FMEA)

• Operations hazard analysis (OHA)



Deductive Methodology

• Begins with predicting how a system could fail and then identifies 
how the components could contribute to the failure (event)

• Often use “trees” or “flow charts” as representation
• Positive Trees: requirements for success

• Fault Trees: potential contributions for failure

• Provides knowledge and understanding of system interactions, and 
possible solutions to correct a family of issues (source)



Cost-Effectiveness Method

• Normally used in conjunction with inductive or deductive methods to 
compare cost of improvements to potential savings in failure 
avoidance or minimization

• Can assist with ranking of correction projects, based on greatest 
impact or availability of funds

• Source for potential loss is historical data



Job Safety Analysis

•Used to review job methods (sequence of steps, cyclical) 
and uncover hazards that:
• May have been overlooked before design/install
• May have developed while in operation
• Resulted from changes in work procedures or personnel

•Columns:
• Sequence of job steps (procedure, observe, interview)
• Potential hazards (records/programs, observe, interview)
• Recommended action or procedure (“range” of solutions)

• Evaluate job tasks steps for potential and immediate risk



Developing Solutions

• Identify relationships/interactions with issues and rank

• Chapter 9 - Principle solutions:
• Find a new way to do the job

• Change the physical conditions

• Change the work procedure

• Reduce frequency or exposure

• Consider other performance improvements when designing/changing 
the job
• Include the worker in the evaluation and design



Visual Inspections
•Negative viewpoint

• “fault finding” or used to criticize/blame

•Positive viewpoint
• “fact finding” or used for positive improvement, not limited 

to safety

• Types of Inspections
• Continuous: observations by suprv or workers
• Interval (periodic): systematic, deliberate, routine
• Planned vs. Unannounced: attempting to capture “real” 

conditions vs. accommodating schedules
• Comprehensive vs. specific: ID target or set boundary



Hazard Inspection Process
•Evaluating the workplace
• Using checklist or observation forms
• Using a methodology and experience
• Use of technology (video, photo, audio, monitoring 

equipment)
• Documenting findings in unbiased, yet detailed manner
• Need a practical knowledge of safety and health standards, 

and develop inspection skills through practice
• Use photos and video to show other professionals

•Chapter 9 contains checklists & forms
• Checklists can be limiting & time consuming (novice)



Hazard Analysis

•Goal: identify and evaluate hazards for elimination, 
control, or monitoring
•Consider: What defines “unsafe”?
• What references to “unsafe” are available to you?
• Can you simply point and say “boy, that’s unsafe?”
• Is there a temporal agent to “unsafe”?

•An important issue in hazard analysis not addressed 
(in book) is presentation of results
• Written documentation with references, citations
• Verbal presentation to management





Safety Through Design
• Sometimes called “prevention through 

design”, is an approach or “way of 
thinking” that encompasses a process that 
effectively addresses hazards and risks in 
the design process

• Definition for StD (Ch.1, NSC: E&T):
• “the integration of hazard analysis and risk 

assessment methods early in the design and 
engineering stages and the taking of the 
actions necessary so that the risks of injury or 
damage are at an acceptable level”





Benefits of “Designing in Safety”

• Significant reductions in injuries, illnesses, damage to the 
environment, and costs

• Productivity will improve (efficiency)

• Operating costs will be reduced (savings)

• Expensive retrofitting to correct design shortcomings will be 
avoided/reduced



Safeguarding (and Machine Guarding)
• Prevent human contact with machine energy while working 

with or around machines

• OSHA’s S&H Topic (29 CFR 1910.211-.219) : 

• http://www.osha.gov/SLTC/machineguarding/index.
html 

• NIOSH Machine Safety webpage:
• http://www.cdc.gov/niosh/topics/machine/ 

• Manufacturers provide only a minimum level of guarding, and 
companies tend to customize machines to their production 
needs, therefore guards should be custom-made.



Forms of Machine Hazards
• Rotating, reciprocating, and 

transverse motions

• In-running nip points

• Cutting actions

• Punching, shearing, and bending 
actions

• All forms of machine (kinetic and 
force) energy require special 
attention to the design of effective 
guarding



Point-of-Operation Protection Devices

• Guarding attempts to prevent hand access 
(typically 3/8 inch) to point of operation, but allow 
for feed of product

• NOTE: OSHA has an Amputation National 
Emphasis Program (NEP) right now

Photo from http://www.ohscanada.com/news/a-miller-s-tale/1000157959/



Point of Operation Safeguards

• Barriers or devices that (attempt) to 
keep hands/body parts away from point 
of operation while in operation
• Built-in safeguards (considered to design-

out the hazard)

• Barrier guards 

• Interlocking barrier guards

• Automatic safeguarding devices

• Light-beam or light-curtain, and two-
handed actuators are common



Administrative Controls
• Job Rotation

• Moving workers from task to task (limit “too much”)

• Work Hardening
• Make workers more “fit” for job by easing them in

• Fit for Duty
• Pre-screening for workers with certain attributes

• Training
• Education and skill development



Control of Hazardous Energy (LOTO)
• For maintenance, inspection, or servicing, all 

forms of machine energy needs to be isolated 
and released prior to work

• OSHA’s Lock-out Tag-out (29 CFR 1910.147)

• http://www.osha.gov/SLTC/controlhaza
rdousenergy/index.html 

• Employer is responsible for evaluating each 
machine and developing procedures, training, 
and equipment for shutdown and start-up



Safety Training
• Training on how to do the job safely vs. 

just doing the job

• Identification of hazards, hazard controls, 
and other forms of protection

• Tools and procedures to use

• When to ask for help/assistance

• What to do if you are injured

• OSHA Stds require training



Warning Signage
• Notification/reminder of hazards 

and what to avoid

• ANSI Z535.2, Safety Signs



Personal Protective Equipment
• When sources of injury or illness cannot be controlled at its source, 

protection against exposure can be placed on the work

• PPE H&S Topics (29 CFR 1910.95, .132-.138)

• http://www.osha.gov/SLTC/personalprotectiveequipme
nt/

• PPE Program
• Policy on usage (workers and visitors)

• Evaluation and selection of proper types of PPE

• Training program (use, inspection, storage, etc.)

• Enforcement of use 



Forms of PPE
• Eye/Face

• Hand/arm

• Head/Feet

• Body

• Respiratory

• Hearing

• Fall prevent



Selection and Training
• Employer must document the process for selecting appropriate 

proper PPE (JHA)
• Employer must purchase, or make suitable funds available to employees 

for purchase

• Limitation of PPE: improper use, damaged, not used

• Training should focus on:
• Hazards and why PPE is needed

• Selection, proper usage, and limitations of PPE

• Demonstration of use, adjustment, or fit

• Policies on use, storage, inspection, replacement, and emergencies



Safety Programs are more than Binders

• Typical “rookie” mistake:
• Copying/Reciting OSHA Stds

• The written program is a plan or “map” for how 
the classification of hazards were assessed, 
controls implemented (PPE?), training needed and 
plan to deliver it, and how the performance will 
be evaluated (continuous improvement)

• The “actual” program, is what you see on the 
shop floor, and what workers can tell you about it 
(how it affects them, and their work)



Elements of a Successful Safety Program

• Management commitment/leadership

• Employee participation/involvement

• Hazard Identification and Assessment

• Hazard Controls

• Training

• Program performance review

• (Medical Management/Return to Work)



It Begins with Auditing/Recordkeeping
• Identify the sources of injury and illness (hazards/risks)

• Unsafe conditions

• Unsafe tasks

• Unsafe equipment

• Unsafe attitudes

• Unsafe behavior

• The sources need to be studied and changed to reduce the chance 
of injury or illness
• By taking a Balanced approach!

• Don’t Blame workers - Study the Work System!



Management Commitment
• Management sets the policy, goals, rules, etc. for the company

• Therefore, the value/expectation of work safety and health begins 
with how they present safety in their decisions and actions

• Zohar (1980) coined the term safety climate as a collective measure of 
the workforce’s perception of “management’s commitment to 
safety”.

• If management values production, speed, quality over safety 
(inconguency) then the safety program will fail



Employee Involvement
• Employee involvement begins with participation in the hazard 

assessment.
• Employees should be interviewed

• Employees provide insight to things “you can’t see”

• Employees can verify if hazard controls will work or not

• Safety programs tend to force change in an organization, and 
people tend to resist change
• By including workers in the assessment phase, you are much more likely to 

get their buy-in/support; and therefore reduce anxiety and stress



Training
• It’s difficult to complete eliminate hazards from the workplace

• And some hazards are generated through the completion of tasks (such 
as working at heights)

• Therefore workers need to be trained on how to self-identify 
hazards, expectations for avoidance and reporting, and how to 
properly use controls (guards, PPE, etc.)

• This is also an opportunity to document worker learning, their 
questions, and even have them demonstrate skills or situations 
that may have been missed in the hazard assessment



Performance Review
• The safety program needs to be evaluated on a regular basis to 

validate control strategies, and possibly to identify new 
priorities, metrics, or systems for improvement

• Although most companies use injury data as the primary 
performance metric, it’s actually not a very accurate or reliable 
measure (because there’s probability in injury occurrences)

• Just know that a variety of measures are available



Medical Management/Return to Work
• When someone is injured, we want to ensure that they receive 

medical attention and that we support their healing/recovery 
process

• A popular process to speed recovery and control costs is to 
implement a return-to-work program

• The time/resources put into a medical management program have 
rather impressive returns on investment

• For example, based on a HCP restrictions, assign the recovering 
worker to a new task that keeps them contributing and not sitting 
at home (but make those tasks meaningful, and not demeaning)



Federal OSHA’s I2P2

“A proven, flexible, commonsense tool is available to support a 
focus on prevention—the injury and illness prevention 
program. This is a proactive process to help employers find 
and fix workplace hazards before workers lose their life, get 
hurt, or become ill. 

Successful injury and illness prevention programs include the 
six core elements shown here, which focus on finding hazards 
in the workplace and developing a plan to prevent and 
control those hazards. Management leadership and active 
worker participation are essential to ensuring that hazards 
are identified and addressed. Finally, workers need to be 
trained about how the program works, and the employer 
needs to evaluate the program periodically to determine 
whether improvements need to be made.”Found 3/10,2013 at http://www.osha.gov/dsg/topics/safetyhealth/i2p2_jan2013/index.html
Slide 3, Speak Notes



What we know about I2P2
• Similar to S&H program voluntary guidelines (54 Fed. Reg. 3904, Jan. 

26, 1989)
• Management commitment/leadership
• Employee involvement/participation
• Hazard identification, assessment, prioritization
• Hazard prevention/control
• S&H Training
• Periodic program evaluation

• COSHO’s will request and review the I2P2 document, which 
should comprehensively address how workplace safety and 
health is/are managed at that company
• Look to VPP reviews as an example



Cal. OSHA I2P2 (http://www.dir.ca.gov/dosh/etools/09-031/what.htm) 

• The Injury and Illness Prevention Program (IIPP) is a basic written workplace 
safety program. Title 8 of the California Code of Regulations (T8CCR) section 
3203, requires every employer to develop and implement an effective IIPP. 
An effective IIPP improves the safety and health in your workplace and 
reduces costs by good management and employee involvement. 

• The 8 required Injury and Illness Prevention Program elements are:
• Responsibility
• Compliance
• Communication
• Hazard Assessment
• Accident/Exposure Investigation
• Hazard Correction
• Training and Instruction
• Recordkeeping

• To be effective your IIPP must:
• Fully involve all employees, supervisors, and management
• Identify the specific workplace hazards employees are exposed to
• Correct identified hazards in an appropriate and timely manner
• Provide effective training



Other References on I2P2
• eTool: S&H Mgmt Systems

• http://www.osha.gov/SLTC/etools/safetyhealth/index.html 

• AIHA/ANSI Z10
• Article by Fred Manuele (Feb. 2006) in Professional Safety

• http://www.asse.org/publications/standards/z10/docs/25-33Feb2006.pdf 

• OHSAS 18001
• http://www.ohsas-18001-occupational-health-and-safety.com/index.htm


