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Preface

The construction industry has always been viewed as unique. Although it shares many aspects with
other industries, it certainly has its share of unique hazards. The intent of this book is to provide a
tool that can be used to address the occupational safety and health issues faced by those working
in the construction industry; this includes contractors, workers, safety and health professionals,
project managers, suppliers, and manufactures of equipment and materials.

A vast range of issues are addressed in this book, and some of those issues are as follows:
people issues, program development, safety and health program implementation, intervention and
prevention of construction incidents, regulatory interpretations, understanding, and compliance,
Occupational Safety and Health Administration’s (OSHA’s) expectations, health and safety hazards
faced by those working in the construction industry, and sources of information.

From the start of this book it has been my vision to provide a comprehensive approach to
construction safety and health. This is manifested by addressing issues which are seldom discussed
in the construction arena; some of these issues are such topics as perceptions and motivation. Also
included in this book are those issues gleaned from the safety and health disciplines, such as the
analyzing of incidents and accident prevention techniques that may be viewed as “stuff” that does
not apply to construction. A great effort was also undertaken to discuss construction safety and
health hazards and the regulations promulgated by the OSHA in order to alleviate these hazards.
This comprehensive application of safety and health to the many facets of the construction industry
is fostered by a strong belief by the authors that construction safety and health on the jobsite are
critical factors in good business practices, productivity, and cost containment.

As a guide and source reference for safety and health in the construction industry, this book
becomes the foundation upon which to build stronger safety and health initiatives within the
construction industry, while intervening and preventing jobsite deaths, injuries, and illnesses.

Charles D. Reese, Ph.D.
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Introduction

The construction industry is the builder of our modern world. From dams to skyscrapers, all that we
have and see was in some way fashioned by construction contractors and workers. But construction
can be a dangerous work. People in the construction industry not only face the dangers of being
the first on a jobsite, but face potential health risks and exposures throughout the building process.

Year after year construction is one of the most dangerous industries, with approximately 1,050
construction workers dying on the job each year. Although construction employment equals just
over 5% of the workforce, construction injuries account for in excess of 17% of all occupational
deaths.! One out of every seven construction workers is injured each year and one out of every
fourteen will suffer a disabling injury. These statistics are high for any industrial sector.

The occupational illnesses affecting construction workers have not been accurately measured,
but an educated guess is that construction workers suffer both acute (short-term) and chronic
(long-term) illnesses from their exposure to chemicals, dusts, fibers, noise, radiation, vibration,
and temperature extremes. For many specific construction trades, specific related occupational
illnesses have been documented — such as asbestosis and cancer for asbestos workers — but
no complete census as to the prevalence of occupational illnesses among construction workers
has been undertaken. Precautions need to be taken to limit exposures which have the potential to
cause detrimental health effects to construction workers since accurate exposures often cannot be
determined due to the transient nature of the work.

The following introduction to the construction industry sets the stage to delve more deeply into
the industry’s inherent dangers, to break down its constituents, issues, and problems, and to look
more closely at its components. The introduction provides the foundation for the primary function
of this book — to assist those who are concerned with the development and implementation of
safety and health programs on construction sites in order to protect those working within the
construction industry.

CONSTRUCTION INDUSTRY

When the term “construction industry” is relayed, the vision conjured up is usually one of an
all-inclusive contractor whose workforce performs all construction functions. But in actuality, con-
struction contractors markedly vary in their areas of specialization, and only the largest companies
have the resources and personnel to handle all aspects of construction. The continuum is diverse,
ranging from the building of single family dwellings to tunnel construction. This diversity is best
seen by studying the Standard Industrial Classification (SIC).

The SIC system was developed by the US Department of Commerce. It provides numerical
codes to identify the functions of every business, profession, and institution in the United States.
The system is organized into 10 major business and professional classifications. It is composed
of numeric codes that allow for organizing and retrieving information in a clear logical way. The
system classifies industries from the general to the specific based upon how goods and services
are provided in the real world.
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The SIC code is composed of one to six digits, and in some categories, an alphabetical character
is used. The first two digits represent the ten major industry groups (see Table 1.1).

Each construction contractor falls into a specific SIC depending upon the type of construction
and work most frequently performed. A summary of these SICs can be found in Table 1.2.

TABLE 1.1
Standard Industrial Classification

2-digit Classification Code

01-09 Agriculture, forestry, and fishing
10-14 Mining

15-17 Contractors/construction

20-39 Manufacturing

40-49 Communication, transportation, and utilities
50-51 Wholesalers

52-59 Retailers

60-67 Finance, insurance, and real estate
70-89 Services

90-99 Government offices

TABLE 1.2
Construction Contractors’ SICs?

SIC  Types of Construction

15 Building construction — General contractors and operative builders
152 General building contractors — Residential buildings
1521 General contractors — Single family houses
1522 General contractors — Residential buildings, other than single family

153 Operative builders
1531 Operative builders

154 General building contractors — Nonresidential buildings
1541 General contractors — Industrial building and warehouses
1542 General contractors — Nonresidential buildings, other than industrial buildings and warehouses
16 Construction other than building construction — General contractors
161 Highway and street construction, except elevated highways
1611 Highway and street construction, except elevated highways
162 Heavy construction, except highway and street construction

1622 Bridge, tunnel, and elevated highway construction
1623 Water, sewer, Pipeline, communication and power line construction

1629 Heavy construction, not elsewhere classified
17 Construction — Special trade contractors
171 Plumbing, heating (except electrical), and air conditioning

1711 Plumbing, heating (except Electrical), and air conditioning
172 Painting, paper hanging, and decorating

1721 Painting, Paper hanging, and decorating
173 Electrical work

1731 Electrical work
174 Masonry, stonework, tile setting, and plastering
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TABLE 1.2
(continued)

1741 Masonry, stones setting, and plastering
1742 Plastering, drywall, acoustical, and insulation work
1743 Terrazzo, tile, marble, and mosaic work
175 Carpentering and flooring
1751 Carpentering

1752 Floor laying and other floorwork, not elsewhere classified
176 Roofing and sheet metal work
1761 Roofing and sheet metal work
177 Concrete work
1771 Concrete work
178 Water well drilling
1781 Water well drilling
179 Miscellaneous special trade contractors
1792 Structural steel erection
1793 Glass and glazing work
1794 Excavating and foundation work
1795 Wrecking and demolition work
1796 Installation or erection of building equipment, not elsewhere classified
1799 Special trade contractors, not elsewhere classified

As can be seen, construction contractors widely vary. This variation is noted in many different
ways. Some are as follows:

1. Contractors perform their specialties at unique worksites, such as building skyscrapers
or paving highways.

2. The equipment varies with the task being performed, from small tools to large earth-
moving equipment.

3. The variety of materials needed to complete the project greatly varies and can include
anything from 2 x 4 studs to large steel I-beams.

4. There is a great variety of procedures used during the work being performed, like tying
rebar (Figure 1.1) or digging a trench.

5. Each construction process has its own safety or health hazards which can dictate different
precautions, from the need for fall protection to the need for respirators for asbestos
abatement.

6. The workers or trades (electricians, roofers, etc.) possess special skills and training to
perform their specific tasks. This might include operating engineers using cranes or
carpenters performing framing.

The above examples are illustrations of why the variations in the industry exist and why a need
exists to classify and identify the specific types of work performed by contractors.

As of January 1997, the US Department of Commerce instituted a new industry classification
system brought on by the passage of the North American Free Trade Agreement (NAFTA). The
North American Industry Classification System (NAICS) was developed to allow the comparison
of industries within Canada, Mexico, and the United States. The new system utilizes a six-digit
code maximum instead of the SIC four-digit maximum. In order to determine a contractor’s NAICS
classification and number use Appendix A — NAICS versus SIC or http://www.census.gov.
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FIGURE 1.1 Ironworker tying rebar on a lattice

CONSTRUCTION AS A BUSINESS

The construction industry is definitely a business. The US Department of Commerce lists the value
of the construction industry in excess of $600 billion a year. There have been estimates that at least
850,000 different contractors exist in the United States. As of the 1990 census information, SIC 15
had 186,676 contractors and $220 billion of work per year, SIC 16 employed 37,189 contractors
and did $98.6 billion of work per year, and SIC 17 was the largest in number of contractors and
dollars with 367,250 and $220 billion dollars, respectively.* Contractors employ some 4,500,000
workers. Given such numbers, it seems safe to say construction is an integral part of the US
business community and, as such, must adhere to the normal practices of those doing business
within the United States. Many of the larger construction companies also conduct their business
in the international arena. With this in mind, the amount of dollars, number of employers, and
multitude of workers involved in construction indicates that it should be managed as a business
from all aspects, including profit/loss, organizationally, and personnel, as well as the job safety
and health component. Thus, the construction industry should be viewed as another responsible
US business.

CONTRACTOR LIABILITY

Construction contractors are faced with a myriad of potential problems when a project contract is
awarded to the contractor. These problems range from organizational to legal issues. Of course,
legal liability is always faced by contractors. This is especially true since the construction industry
has the reputation of being among the most dangerous industries.

The majority of contractors on construction sites are subcontractors who have been hired by
other entities such as prime contractors, owners, architects, and engineer or construction managers.
Subcontractors are often held accountable for the safety of their companies and employees, while
the individual who hired them is protected from third party litigation. Thus, there is no shared
accountability for safety and health on the jobsite. Recently this has begun to change and prime
contractors, owners, and managers have been forced to share accountability and responsibility.
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All parties need to control safety and health on the construction site. With this shared responsibility
come the following problems:

1. Workers often file liability claims against parties other than just the subcontractor, when
the prime contractor, owner or manager does not expect this action.

2. Courts and juries feel contractors, general contractors (GCs), site managers, and owners

who have or should have had control of the construction worksite are accountable and

responsible for safety and health.

Any parties who fail to exercise control can be legally accountable.

4. The Occupational Safety and Health Administration (OSHA) tends to hold all parties
responsible for citations and penalties, even though they may not have created the
violation(s).

»

If all parties do not assume control of safety and health on the construction worksite, the owners,
construction managers, contractors, and subcontractors may face some very serious problems.

—

Hazardous conditions may go unchecked, which can cause death or serious injuries.

2. Subcontractors who have bad safety records or perform their work in an unsafe manner
are very culpable.

3. Courts may take a jaundiced view of prime contractors, owners, or managers who cannot
separate their control and responsibility over production and safety.

4. Legal actions can result in large awards.

5. Legal fees, increased insurance costs, and loss of other resources (e.g., lost time, lost

production) are outcomes of poor control.

However, there are some actions that can be undertaken to mitigate legal liability.

1. Make sure that all parties are aware of the content of the contract and knowledgeable of
everyone’s responsibilities regarding safety.

2. Maintain the power to inspect and monitor safety and health, and work practices to
assure safe completion of the project.

3. Hold each contractor and subcontractor accountable for the daily activities of its work-
force and the workers’ safety.

4. Employ only reputable contractors who can verify their work quality and safety practices.

5. Have a safety policy in place with job safety and health provisions clearly spelled out.

6. Use Hold Harmless/Indemnity provision to waive worker’s compensation while assuring
certification of insurance and worker’s compensation programs.

7. Comply with OSHA Regulations and require all others to do so.

8. As a GC, do not relinquish total control but limit control as much as possible, which
creates a “Catch-22” since the GC is ultimately responsible.

As can be seen, a lot of thought should go into organizing safety and health on construction
worksites. This includes how much control of production and safety should be exercised by the
GC and how much responsibility should be entrusted to the subcontractors without relinquishing
control of the project. Courts should start assessing liability based upon neglect to control workplace
hazards rather than proper assumption of control. Thus, if one of the parties is following proper
safety and production procedures or exhibiting control to assure a safe workplace in accordance
with the contractual language, then there should be a degree of immunity for that party.
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MANAGEMENT/PROFESSIONAL POSITIONS

The construction industry has many employees and a great variety of individuals who have unique
skills related to construction. These individuals include estimators, expeditors, safety engineers,
civil engineers, architect engineers, field engineers, construction project engineers, draftsper-
sons, and inspectors. On the management side, many positions are necessary such as project
managers, financial managers, office managers, marketing managers, and purchasing agents.

Although every contractor may not employ all of these types of professionals or managers,
many employ more than one. The determining factor is often the size of the contractor or magnitude
of the project. As seen, it takes a variety of personnel to staff the construction industry.

SUPERVISORS

Supervisors are the employees of the contractor and may include general forepersons, job super-
intendents, forepersons, and some lead journeypersons/craftspersons. Contractors need to choose
supervisors carefully. Just because individuals have excellent knowledge of the construction pro-
cesses and are good workers does not assure they will make good supervisors. Surely supervisors
need to be knowledgeable about the construction processes, but even more important are their
people’s skills and leadership qualities. Since supervisors are on the front line, they are key people
in communicating information in both directions — both from contractors to workers and from
workers to contractors.

For example, messages from the contractor are conveyed to workers by the supervisor. Most of
what affects construction workers, such as training, job assignments, policy enforcement, decision
making, and care of or tending to their needs, comes from the supervisor.

Many times supervisors are given responsibility without much authority, which mitigates
their effectiveness. Often their professional development, such as proper training, is overlooked.
Supervisors are the work horses on construction projects and should be held accountable for
production, safety, and health. But supervisors must be provided with adequate resources to
accomplish what is expected of them.

THE COMPETENT PERSON(S)

The construction industry is unique in that the OSHA construction standards (29 CFR 1926) require
that contractors have a designated competent person or persons who are to conduct frequent and
regular worksite inspections. The term “designated” means one or more authorized person(s) who
are approved or assigned by the contractor to perform a specific type of duty or duties or to be
present at a specific location or locations at the jobsite.

This person should be qualified in the process he or she is overseeing which means he or
she should possess a recognized degree, certification, professional standing or have extensive
knowledge, training, and experience. Also, this individual must have demonstrated the ability to
solve or resolve problems related to the subject matter, type of work being performed, or the project.

To be in compliance with the requirements for a competent/qualified person, each project will
have a project-competent person capable of identifying existing and predictable hazards with the
authority to take prompt corrective action to eliminate them. This individual may designate other
competent persons to perform certain job tasks, such as inspecting an excavation or directing
scaffold building.

In some cases, the OSHA spells out, within the regulations, the duties and responsibilities of
the competent person, but seldom are the training requirements delineated or discussed. If and
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when OSHA promulgates a regulation, it should include experience level, responsibilities, and
training levels needed by an individual deemed as the competent person for the requirements of
that particular regulation. This would be very useful for contractors in determining individuals who

would act as competent person(s).
Each project should have a designated competent/qualified person who will be listed on the

safety and health competent/qualified person form (see Figure 1.2). Although this form is circa
1982 and additional standards have been added, it is still a viable example. The competent person is
often a supervisor, but there are many experienced construction workers who have the knowledge
and expertise to act as a competent person on a jobsite.

WOMEN IN CONSTRUCTION

In recent years, more and more women have been entering the construction industry. These women
are said to be entering nontraditional occupations. The construction industry does not have the
luxury of making special allowances for female workers who are performing construction tasks.
What is expected, whether a male or female is doing a specific type of work or task, is that both
perform as equals (see Figure 1.3). Of course, male or female hygiene facilities may be needed
in many cases. This may include separate showers, changing rooms, toilets, etc. Also, the sizing
of Personal Protective Equipment (PPE) may be an issue at times due to differences in the body
structure of males and females.

Whether it is a woman or a man performing the job, each individual must be capable of
performing all of the tasks of his or her trade. Work expectations are the same for all workers.
Most women or men who enter the construction industry soon discover if this is the type of work
they really want to do. If it is, then it makes little difference what the individual’s sex is. It is
expected that more women will find their way into the construction industry for all of the same
reasons that men do: the pay is usually higher, benefits exist, high job satisfaction prevails, pride
of work accomplished, and there is opportunity to become skilled workers.

THE CONSTRUCTION TRADES

Construction workers found in the construction industry are classified according to the unique
task they are trained to perform. Many of these trade workers started as apprentices and received
training and on-the-job experience before being classified as journeypersons/craftspersons. The
trades are classified as follows:

Asbestos Workers/Insulators — Cover pipes and other types of equipment with insulation
materials.

Bricklayers — Do all the brick construction such as walls, fireplaces, and chimneys as well
as concrete blocks and structural tiles.

Boilermakers — Erect, build and repair boilers, blast furnaces, pressure vessels, and tanks
at steel mills, refineries, chemical plants, and power plants.

Carpenters — Cut, fasten, erect, join, mill, assemble, and align with a variety of materials
including wood, plastic, metal, fiber, cork, and other structural materials. This is the
most versatile trade, including framing walls, building concrete forms, installing dry wall,
hanging ceilings, installing cabinets/fixtures, hanging doors, and laying floors.

Cement Masons/Finishers — Produce the finish on freshly poured concrete floors, slabs, and
sidewalks.
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Senior Supervisor

SUBPARTS

SAFETY AND HEALTH COMPETENT PERSON ASSIGNMENTS

Contractor/Subcontractor Area/Shift

Date

Safety Program Coordinator

DESIGNATED PERSON

1926  Job Site Inspections
.20

1926  Medical Services/
.50 First Aid

1926  Ionizing Radiation

.53 Technician

1926  Laser Operators’
54

1926  Industrial Hygienist/
.55 Technician

1926  Hearing Protection —
.101  Fitting

1910  Respiratory Protection
134

1926  Fire Protection
155

1910  Sling/Wire Rope
.184  Inspections

1926  Powder-Actuated
302 Tools-Trainer

1926  Welding-Industrial
.354  Hygienist

1926 Assured Equip. Grounding
400  Conductor Program

1926  Scaffolding
451

1926  Roofing — MSS
.500

1926  Cranes — Annual Inspection
.550

1926  Hoists — Inspections &
552 Tests

1926  Aerial lifts —
.556  Operations

1926 Motor Vehicles —
.601  Daily Inspections

Note: 0 Denotes requirement of Qualified Persons, all others shall be Competent Persons.

Area/Shift Supervisor

Area/Shift Competent Person

SUBPARTS DESIGNATED PERSON
1926  Pile Driving —
.603  Signalmen

1926  Excavations —
.650  Inspections

1926  Excavations —
.651 Inspections

1926  Excavations —
651 Design’

1926 Concrete —

700 Inspection

1926  Iron Work —

752 Supervision

1926 Tunnels —

.800

1926 Tunnels —

.800  Inspection’

1926 Tunnels —

.800  Equipment

1926  Compressed Air —
.803  Senior Designee
1926  Compressed Air —
.803  Gauge Tender
1926  Demolition —

.850  Pre-Job Survey
1926 Demotion —

.859  Site Surveys

1926  Blaster-in-Charge
.900

1926  Blasters’

.900

1926  Blasting —

900  Program

1926  Power Transmission —
950  Safety Designee
1926  Live-Line Bare-Hand
955 Supervisor”

FIGURE 1.2 Safety and health competent person assignment sheet (circa 1982) with permission of the Building and Construction Trades Department
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FIGURE 1.3 Female carpenter at work on a construction site

Construction Laborers — Carry materials to other trades, assist other trades, do excavation
and compacting, perform environmental remediation, and perform clean-up tasks (see
Figure 1.4).

Electricians — Install the conduit, wiring, and all other items that make up an electrical
system.

Elevators Constructors — Install elevators, escalators, and dumbwaiters.

Floor-covering Installers — Place materials such as carpeting, linoleum, and vinyl/rubber tile.

Glaziers — Cut, fit, and install glass in windows, doors, and other types of glass units.

Ironworkers — Assemble or install fabricated structural metal products, usually large beams
or columns in the erection of industrial and commercial buildings. Structural ironworkers
erect the steel framework for steel-framed buildings. Reinforcing ironworkers place rein-
forcing steel bars and wire mesh used in reinforced concrete construction (see Figure 1.5).

Lathers — Install the base wall such as wire or perforated gypsum boards to which plaster
and stucco is applied.

Mill-cabinet Workers — Build custom cabinets, store fixtures, and other specialized items.

Millwrights — Set up pumps, turbines, generators, conveyors, and other mechanical systems.

Operating Engineers — Operate and maintain heavy construction machinery such as
bulldozers, cranes, pumps, pile drivers, derricks, tractors, and ditch witches.
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FIGURE 1.4 Laborer mixing mud

FIGURE 1.5 Ironworkers preparing to rig

Painters — Mix paints, prepare surfaces, and apply paints, varnishes, lacquers, shellacs, or
similar materials to surfaces using brushes, spray gun, or roller, as well as apply all types
of decorative wall coverings, murals, etc.

Pile Drivers — Work on highways, buildings, dams, and bridges including divers who do

underwater work.
Pipefitters — Usually work on industrial and commercial facilities installing pipe systems

that carry hot water, steam, and various types of liquids and gases.
Plasters — Apply plaster and stucco to buildings.
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Plumbers — Place all pipes for water, gas, sewage, and drainage systems. This also includes
fixtures such as sinks, bathtubs, and toilets.

Roofers — Apply and install roof coverings on buildings such as wood, asphalt, slate, or
tile shingles.

Sheet Metal Workers — Build and install sheet metal products such as the ducts used for
heating and air-conditioning. They also make and install gutters and flashing.

Stonemasons — Work on buildings which have solid stone or stone-veneered walls.

Teamsters — Drive trucks which are entering and leaving the construction site.

Tilesetters — Place ceramic and other types of tiles on floors and walls using materials
such as marble and terrazzo.

All of these trades at one time or another are an integral part of the construction industry and
the possibility exists that all trades could be represented on one jobsite. Many of these trades are
unionized.

UNIONS OF THE BUILDING AND CONSTRUCTION TRADES DEPARTMENT

Although organized labor is responsible, according to 1995 Bureau of Labor Statistics (BLS) data,
for only 17.7% of the construction work occurring in the United States, organized (union) workers
are usually more highly represented on large construction projects as well as being affiliated with
large national/international construction companies. The 17.7% figure is higher than for the total
organized workforce, which is 14.9%.°

The unions’ contributions to the construction industry include providing productive, quality,
and highly trained workers. All of the Building and Construction Trade Unions are dedicated to
selecting the best individuals to enter their apprentice training programs and assuring that those
individuals coming out of their programs are highly trained and some of the most skilled and
productive workers in the world. A contractor who uses a union crane operator knows that operating
a crane is what that worker does for a living on a regular basis and is not a nonunion laborer
who only operates a crane at times. Thus, contractors who use union workers have a sense of
confidence that they have experienced and trained workers to do specific tasks at the jobsite.

The unions that are part of the Building and Construction Trades Department are as follows:

« International Association of Heat and Frost Insulators and Asbestos Workers International
Brotherhood of Boilermakers, Iron Ship Builders, Blacksmiths, Forgers, and Helpers

« International Union of Bricklayers and Allied Craftworkers

o United Brotherhood of Carpenters and Joiners of America

o International Brotherhood of Electrical Workers

« International Union of Elevator Constructors

« International Association of Bridge, Structural, and Ornamental Iron Workers

o Laborers’ International Union of North America

« International Union of Operating Engineers (see Figure 1.6)

» Operative Plasterers’ and Cement Masons’ International Association of the United States
and Canada

« International Brotherhood of Painters and Allied Trades

o United Union of Roofers, Waterproofers, and Allied Workers

o Sheet Metal Workers’ International Association

o International Brotherhood of Teamsters

o United Association of Journeymen and Apprentice of the Plumbing and Pipe Fitting
Industry of the United States and Canada.
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FIGURE 1.6 Operating engineer operating heavy equipment

WHY THE HAZARDS

It is often asked why construction hazards exist. Construction is a very unique industry and very
unlike a stationary or fixed workplace or factory situation, which may help explain the safety and
health problems it faces. Some of the reasons why construction differs from other industries are
as follows:

1. Worksites are dynamic (constantly changing) and temporary as work progresses and
other construction trade workers enter the process (see Figure 1.7).

2. Each worksite may involve several small contractors (subcontractors) performing differ-
ent types of work in close proximity to each other.

3. Several trades may be present on the worksite at the same time, bring with them the
specific hazards of their trade, such as operating engineers with heavy equipment or

FIGURE 1.7 The always changing construction site
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painter with their exotic paints. Thus, there is the potential for exposure to all workers
at the worksite not just those of that specific trade.

4. At times, on small sites one trade ends up doing all of the tasks usually performed by
another trade; therefore, the workers may not be familiar with the hazards involved in
performing tasks that are not part of their normal job.

5. Working surfaces, equipment, machinery, trenching, and scaffolding are regularly being
moved, being assembled and disassembled, or modified. Thus, new hazards are constantly
emerging.

6. Construction workers frequently change worksites and employers over the course of a
year. This results in using new procedures and equipment for which they have not been
trained.

7. The work is often seasonal which results in both contractors and workers feeling rushed
due to a sense of urgency to quickly complete projects. This increases the chances that an
accident might occur or that occupational exposure to harmful agents will go unnoticed.

8. Construction regulations are often difficult to understand. Sometimes the safety standards
or standards governing chemicals do not exist for construction or are designed for factory
workplaces, such as the use of asphalt, for which no specific regulation exists.

COST OF ACCIDENTS/INCIDENTS

All accidents/incidents affect the bottom line (profit). Accidents/incidents are those occurrences
that result in loss of production, illness or injury, damage to equipment or property, and near misses.
Incidents cannot just be measured simply in workers’ compensation costs. These incidents damage
the continuity of the jobsite, which causes lost time, lost wages, the breakup of a crew or the loss
of a key person, property loss in the form of damage to machines and equipment, and culminates
in the supervisor’s time lost during an incident investigation or an OSHA investigation/inspection
which results in the cost of citations and violations, as well as the cost in the form of legal issues
and fees. Also, insurance premiums, as well as worker’s compensation experience rates, will be
increased. There is also the cost of damaged property, new procedures, new equipment, labor
issues, and the contractors’ valuable time.

As can be seen, the cost of accidents/incidents is not fully measurable, but the picture is
very clear. These costs can definitely impact the efficiency and effectiveness of a construction
operation, but oftentimes could be avoided by giving safety and health some attention and support
on construction jobsites.

WHY DO ACCIDENTS OCCUR

There are some safety and health factors which are unique to construction and some which are
not. Awareness of these factors will help in preventing the occurrence of occupationally related
construction incidents.

1. Actual physical hazards such as an unstable wall that is being erected.

2. Environmental hazards such as toxic atmospheres, oxygen deficiency, noise, radiation,
and dust.

3. Human factors such as a supervisor’s or worker’s failure to follow safe work practices
(Figure 1.8).

4. Lack of or poorly designed safety standards such as no standard for confined space entry
or a construction standard or a chemical that is never used in the construction industry.
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FIGURE 1.8 Unsafe act — worker riding in bucket

5. Failure to communicate within a single trade such as one equipment operator not
following the standard travelway rules and colliding with another operator’s equipment,
resulting in potential injuries and damage.

6. Failure to communicate between two or more trades such as a crane operator contacting
high voltage lines while another trade (construction worker) is guiding the piece with a
tagline on the material being hoisted.®

CONSTRUCTION DEATHS

The occurrence of traumatic occupational fatalities is unique in that they provide readily accessible
information as to their cause and prevention. This is very different than occupational illnesses,
which often have a long latency period between exposure and symptoms. There are many reasons
why dealing with traumatic deaths has advantages.

o Deaths occur in real time with no latency period; thus, an immediate sequence of events
exists.

o The events are usually readily observable, and the reconstruction of minutes or hours
rather than days, months, or years is an advantage.

« The roots of basic causes are more clearly identified.

« It is easier to detect cause-and-effect relationships.

« There is no difficulty in diagnosing the outcome (death).

o In most cases, traumatic deaths are highly preventable.

In 1990, OSHA analyzed a group of construction deaths from 1985-1989 and discovered, prob-
ably to no one’s surprise, that four causes of deaths prevailed in the construction industry. The
information indicated that

e 33% occurred from falls

e 22% occurred from struck by

e 18% occurred from caught in/between
e 17% occurred from electrocution.’
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When viewing these cases of death, no relationship was noted between the day of the week, the age
group, the size of the company, or whether the workers were union or nonunion when compared
with the demographics of populations which comprise the construction industry.

There were, however, some differences between the major construction SICs. Special trade
contractors (SIC 17) accounted for 53% of the occupational fatalities, while heavy construction,
other than building construction (SIC 16), accounted for 34% and building construction (SIC 15)
for 13%.

When looking at falls, the greater the fall distance, the greater the probability of death, but
there are enough deaths starting at falls from six feet to justify the protection of workers. Most of
the falls from elevation are from roof and scaffolds — thus, the emphasis in recent years on fall
protection and scaffold safety. These usually occur in the special trades.

Struck by deaths are most frequently caused by heavy construction equipment such as trucks,
graders, cranes, or scrapers and also from materials poorly rigged or improperly stored.

The caught in/between fatalities, such as the collapse of excavation or trenches, occurs in
trenches between 5 and 15 feet. Caught between a moving piece of equipment and another surface
does not occur as often as caught in accidents.

Electrocutions occur at voltages below 480 volts. In most cases, this involves contact with
live electrical parts. In the study, the contact most frequently was with high voltage lines, usually
contacted by a piece of construction equipment such a crane or an aerial lift.

OSHA has begun what they call focused inspections which are keying in on the prevention of
these four most frequent types of traumatic construction deaths. When one focuses on these types
of accidents, specific known interventions can be taken. As the saying goes, “this is not rocket
science.”

As examples of this, the following is provided:

1. Falls — Use fall protection, practice ladder and scaffold safety, guard openings,
practice walking/working surface safety as well as stairway safety, and provide
guardrails/handrails.

2. Struck by — Establish traffic patterns, have functional warning devices, train operators,
practice proper rigging procedures, stack and store materials properly.

3. Caught in/between — Assure that all excavations/trenches are sloped, shored, or properly
supported. Train workers to avoid placing themselves between equipment and other
objects.

4. Electrocutions — Provide electrical safety training to workers, use lockout/tagout, use
PPE, practice safe operating procedures (SOPs) around voltage sources and especially
high voltage lines, and follow safe distance requirements.

The OSHA inspector will use a check sheet to determine if a focused inspection is appropriate.
By focusing on these types of construction deaths that could occur on a specific construction
project site, preventive approaches can be contracted for and taken prior to beginning the project.
Each project has it own hazards which can potentially cause a fatality. Some of the projects may
have fall hazards, while others may have electrical hazards, and still others may combine all four
hazards on the same project. Thus, it is prudent to address any hazards that have the potential to
cause construction deaths, not just those most frequently fatality-causing factors.

CONSTRUCTION INJURIES

Many of the same types of accidents that cause construction deaths also cause serious injuries.
Some insights into construction injuries were acquired by OSHA when they analyzed worker’s
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compensation data from 1985 to 1988. The frequency of occurrence of construction injuries is
higher than the frequency rate for the aggregate of all other industries.?

There are many similarities between construction deaths and injuries. The major difference is
that the most frequent cause of construction injuries is overexertion (24%) followed by struck by
(22%) and then falls from elevation (14%). The remainder is composed of:

o Struck against

« Fall (same level)

» Bodily reaction

» Caught in/between
Rubbed/abraded.

As could be expected for the types of injuries occurring within the construction industry, the nature
of these injuries in order of decreasing magnitude are:

 Sprains/strains

« Cut/laceration/punctures

o Fractures

« Contusions/crushes, bruises
o Scratches/abrasions

o Multiple injuries

« Dislocations.

There are differences in the SICs that have accidents which result in injuries on construction sites.
The OSHA data indicates the following percentages of injuries occur in the major SICs.

o Special Trades (SIC 17) — 56%
o Heavy Construction other than Building Construction (SIC 16) — 19%
« Building Construction (SIC 15) — 25%.

Within these SICs, the trades (construction workers) that are most frequently injured are the
carpenters and the laborers. These two trades encompass the greatest numbers on construction
worksites. Construction workers who are 20-24 years of age have more injuries than expected
and those who have been on the job less than a year have greater numbers of injuries irrespective
of their age. The most frequent part of the body injured is the back/trunk followed by lower
extremities, fingers, upper extremities, and eyes.

Understanding that each trade has a propensity to be exposed to different hazards and thus
suffer injuries unique to their trade, the more that is known regarding the trades, the hazards, and
the injuries occurring, the better the opportunity for the development of intervention and prevention
strategies which can mitigate and prevent construction injuries.

CONSTRUCTION ILLNESSES

As stated earlier, the numbers of occupational illnesses in construction have not been well doc-
umented. From OSHA’s worker compensation analysis, a cursory look at the types of illnesses
which are most often reported to workers’ compensation indicates that acute illnesses such as
dermatitis, toxic poisoning, welder’s flash, etc. predominate.

Only 4% of the construction claims reported to workers’ compensation are recorded as illnesses.
Due to the dynamic and transient nature of construction work, it is very difficult to determine
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Type of illnesses

Dermatitis 1 11%

Inflam. & Irritation 10.6%

Weldersflash 10.4%

Eye

Toxic poisoning
Heart conditions
Nerves, ganglia

Heat (Environmental)

Influenza, pneumonia 4_3% . .
. . Total illnesses:
13,166

Mental disorders 3%:

Other 22.9%
|

0% 5% 10% 15% 20% 25%
Percent of total

(1) “llIness’ defined as per Appendix C codesin SDS manual.
(2) lliness frequency <3% of total illness cases are listed in “Other” category.

FIGURE 1.9 Distribution of construction-related illnesses. Courtesy of OSHA

long-term (chronic) effects since the number of, length of, and types of occupational exposures
are not easily recordable or documented.

Thus, the concerns regarding the prevalence of respiratory disorders, neurological disorders,
damaged vital organs, or cancer from occupational exposures go mostly unanswered by the research
community (see Figure 1.9).

Contractors, and safety and health professionals should make a concerted effort to assure
that construction workers are not exposed to chemicals or other physical factors which result in
exposures that might cause long-term health effects.

These types of preventive actions can be accomplished by information, training, support for
safe work procedures, and utilization of proper PPE. More definitive information can be found in
the chapter on construction industrial hygiene.

CONSTRUCTION HAZARDS

It is well recognized that the construction industry is one of the more dangerous industries to work
in. The reasons for these dangers are the hazards faced by those in the construction industry (see
Table 1.3).

Many of these hazards are caused by the equipment used on construction worksites. The
equipment used is an integral part of construction (see Table 1.4).
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TABLE 1.3
Potential Construction Hazards
e premature explosions e hand/arm vibration
e rollover e moving of heavy equipment
e electrocution e concrete handling
e mounting and dismounting heavy equipment e working with sharp objects
e noise e using hand and power tools
e dust e wet/slippery surfaces
e whole body vibration e mists
e exhaust emissions and carbon monoxide o ladder and scaffolds
e whipping air hoses and other hazards of e fumes
compressed air equipment e vapors
e cave-in e radiation
e burns e gases
e working on areas without guards e lifting and carrying heavy materials

e working off precarious surfaces

TABLE 1.4

Construction Equipment

Scrapers Ditch Witches Ventilation fans
Graders Derricks Ladders
Bulldozers Backhoes Scaffolds
End-loaders Forklifts Tampers

Drills Helicopters Jackhammers
Cranes Pumps Chain saws
Trucks Generators

TABLE 1.5

Construction Tools

Radial saws Planners Axes

Table saws Riveters Shovels
Drills Sanders Tin snips
Chippers Hammers Pliers
Grinders Crowbars Knives
Powder-actuated guns Chisels Knee kickers
Lathes Screwdrivers Staplers

Many tools, both hand and power that have the potential to cause injuries to hands, fingers, or
eyes are used by workers. These tools vary depending upon the trades on the worksite.

These tools are needed to install and work with the myriad of materials that are used in the
construction industry (see Table 1.5). There are many construction materials that also make their
contribution to the safety and health hazards faced by the construction industry (see Table 1.6).
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TABLE 1.6
Construction Materials

All wood products ~ Bolts and nuts  Fiberglass

Steel beams Rebar Paneling

Stone products Sheetrock Glass

Bricks Sheet metal Fixtures

Concrete blocks Insulation Concrete

Tiles Soils Chemicals
Electrical wire Pipes Compressed gases
Nails

As can be seen, the use of these types of equipment, tools, and materials is fundamental
in construction application, procedures, and processes. These highly interrelated activities often
manifest themselves in hazardous situations.

CONSTRUCTION’S RELATIONSHIP TO OSHA

The Construction Industry is regulated by the US Department of Labor’s Occupational Safety
and Health Administration (OSHA) regarding workplace safety and health. As a part of the
Occupational Safety and Health Act of 1970, OSHA was mandated to develop a set of regulations
specifically for the construction industry that would safeguard those working in the construction
industry. These regulations are divided into Subparts from A to Z and are found in Title 29 of the
Code of Federal Regulations (CFR) Part 1926. Thus, the regulations are often said to be found in
29 CFR 1926 for short. There are regulations which pertain to construction in other Parts of Title
29 such as Part 1910 (General Industry Standards), while others are found in consensus standards
such as American National Standards Institute (ANSI).

These standards and regulations have been developed to guide and direct the construction
industry in developing and maintaining safe and healthy workplaces for themselves and their
workers. They were developed because of accidents, injuries, illnesses, catastrophes, and deaths
within the construction industry.

The standards or regulations are minimum requirements, and the construction industry should
strive to go beyond these minimum requirements in order to insure a safe and healthy jobsite. The
29 CFR 1926.20(a) requires a contractor to provide a workplace free of safety and health hazards.
This can be accomplished by adhering to and going beyond the intent of the standard.

OSHA'’s responsibility is to develop, implement, and enforce the standards or regulations.
OSHA expects the contractor to follow the intent of these rules. If OSHA comes to your jobsite for
an inspection, the OSHA Compliance Officer (Inspector) will be looking for compliance with the
construction standards. If the inspector finds violations of the OSHA Standards, you will receive
citations which ultimately can be costly both in the form of real dollars and losses to workplace
deaths, injuries, and illnesses.

INTENT OF THIS BOOK

This book is written for those individuals interested in making construction worksites safer and
healthier. This is accomplished by providing a comprehensive approach to safety and health on the
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construction sites. All factors that impact safety and health are incorporated within the following
chapters.

The first part of this book attempts to structure the foundation for construction safety and health
by incorporating the human side, which discusses the perception and attitudes of both employers
and employees, as well as how to organize an approach in which everyone at the site knows their
responsibility and how they are held accountable for safety and health.

The next section includes the formalization of safety and health on the construction site along
with the techniques to analyze the potential hazards prior to starting the project, the site’s specific
hazards and hazardous jobs. Also incorporated into this section are the tools for assessing incidents,
preventing incidents, and tracking incidents at the worksite.

The last section looks specifically at both safety and health hazards, delineates compliance
requirements related to OSHA regulations, and denotes some of the mechanisms that can be
used to attain safety and health compliance. Applicable OSHA regulations and their requirements
are presented as usable tools for construction worker’s safety and health. Finally, the sources of
information and materials that could be useful as augmentation to the previous material within the
chapters are provided.

Thus, the following chapters provide the reader with a multitude of tools to use in developing
safe and healthy construction worksites.
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Perceptions in the Construction
Industry

This chapter discusses the perceptions that both the contractors and construction workers have
regarding safety and health within the construction industry. These perceptions are those they have
of the industry, itself, as well as the perceptions they have of each other.

When it comes to perceptions, there is always an element of truth in each perception, no matter
how absurd it may seem to others, because for the person who holds the perception, it is a reality.
Therefore, it is essential that these perceptions be given due consideration when addressing the
issues related to construction.

There are three perceptions which exist regarding the construction industry.

» The perceptions by individuals and others, who are outside the construction industry, of
the construction industry and its workforce.

o The perception held by construction workers related to their management and the con-
struction industry, as well as the perceived expectations, held by others, for construction
workers.

o The perception of management, within the construction industry, of the construction
processes and its workers, as well as the general public’s view.

Perceptions have the affect of structuring the negative and positive attitudes toward an industry,
individuals, or groups which compose an industry. Some of those outside the construction industry
may view the industry as very different from other businesses, and there may be some who have
an inherent distrust of the industry. This may be due to having an encounter with a business which
had less than reputable practices and this may even include those individuals who are affiliated
with the industry as either owners or managers.

In most cases these views are unfounded, but when a contractor underbids a project in order to
get the job and then takes shortcuts in the construction process, uses inferior materials, or shortcuts
safer work practices, this one bad apple can badly taint and reflect upon the entire industry,
especially if faulty construction results in a tragedy.

Much can be done to negate these adverse perceptions. Of course, good/normal business practices
do much to belie the poor view held by some. In business, integrity and honesty are of the utmost
importance with regard to perception of the character of an industry; it reflects upon the credibility of
any industry, including construction. Credibility is important since it is a lot like virginity; once it is
gone, it is gone. When someone or a business loses its credibility, it seldom can be regained.

Whenever individuals, groups, or organizations have a perception or view of a company,
whether it is a construction company or other business, many aspects besides honesty, integrity, and
creditability impact those perceptions. Some are such things as professionalism, caring, cooperation,
consideration, security, safety, public image, community-minded, and people-oriented. All of these
can be addressed, if a company cares to change the perceptions held by others, by taking a
forthright, earnest, and decisive public relations approach.

21
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SURVEY

In an attempt to gain some insight into the perceptions that contractors and construction workers
have toward the construction industry safety practices and each other, two similar questionnaires
were used which asked virtually the same questions of each group. Although this was not a
scientific sample or controlled research study, it had merit because both parties (contractors and
workers) had the opportunity to express their perceptions which related to each other, the industry,
safety and security, and the dangers involved with construction work.

The survey was actually a pilot testing of the instruments which had been developed, and they
were administered to construction workers and contractors. The results of the initial survey of
50 contractors and 300 construction workers is not to be viewed as a valid survey, although the

TABLE 2.1
Construction Workers’ Survey Instrument
Summary of Construction Workers’ Perceptions Survey
Only three response categories are used to answer the statements listed below; they are agree, disagree, or mixed. The
mixed response indicates that the participant was unable to confidently state whether he or she agreed or disagreed
with the statement.
1. I feel contractors show respect to construction workers. MIXED
2. I feel the contractors are worried about my personal safety. AGREE
3. I am involved in decisions which affect the jobsite. DISAGREE
4.1 am treated as a skilled tradesman. AGREE
5. The contractor is concerned about my health on the job. MIXED
6. Contractors pay attention only to production. AGREE
7.1 feel that I am under time pressures to get the job done. AGREE
8. Construction workers are different than other workers. AGREE
9. Contractors respect the construction worker. MIXED
10. Supervisors are well trained. MIXED
11. Contractors are open to changing the jobsite when suggestions are made. MIXED
12. I would like to be involved in making decisions at the jobsite. AGREE
13. Contractors view construction workers as an expendable commodity. AGREE
14. I need more information in order to understand my job and what is expected of me. MIXED
15. Contractors do not trust construction workers. MIXED
16. I am provided adequate personal protective equipment to do my job. AGREE
17. The contractor provides enough hazard training to assure my safety and health. DISAGREE
18. T am loyal to the contractor that I am working for. AGREE
19. Contractors do listen to construction workers. MIXED
20. I need to know more about the construction business to appreciate the contractor’s position. MIXED
21. Contractors just don’t care about construction workers as real people. MIXED
22. Construction workers need to conduct themselves in a more professional manner. AGREE
23. Supervisors are just lackeys for the contractor. MIXED
24. Construction workers should follow the safety and health rules on the job. AGREE
25. Construction workers are expected to take care of themselves on the job. AGREE
26. I know more about construction work than most contractors. MIXED
27. The contractor will protect you and take care of you on the job. DISAGREE
28. The Public does not understand construction work and the construction worker. MIXED
29. Construction is a dangerous work. MIXED
30. Contractors workers need to improve their professional image. MIXED
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TABLE 2.2
Contractors’ Survey Instrument

Summary of Contractors’ Perceptions Survey

Only three response categories are used to answer the statements listed below; they are agree, disagree, or mixed. The
mixed response indicates that the participant was unable to confidently state whether he or she agreed or disagreed

with the statement.
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24.
25.
26.
27.
28.
29.
30.

. I feel construction workers show respect to contractors.

. I am worried about the safety and health of construction workers.

. I involve workers in decisions which affect the jobsite.

. I treat construction workers as skilled tradesmen.

. I feel construction workers are concerned about their health and safety on the job.

. My only interest is production.

. I feel that I am under time pressures to get jobs done.

. Construction workers are different than other workers.

. I truly respect the construction workers.

. My supervisors are well trained.

. I am open to change on the jobsite when workers make suggestions.

. I allow workers to be involved in making decisions at the jobsite.

. Construction workers come and go and are an expendable commodity.

. Construction workers do not need to be given information to do their job.

. I do not trust construction workers to do a job right.

. I provide adequate personal protective equipment for the job.

. I give enough hazard training to workers to assure their safety and health.

. Construction workers are seldom loyal to their employer.

. I make an effort to listen to construction workers.

. There is no need for construction workers to know about my construction business.
. It does not make good business sense to invest training and dollars for construction workers.
. Construction workers need to conduct themselves in a more professional manner.

. I am more likely to hire an unknown worker who has documentation to attest to his/her skills

(e.g., certification of testing).

Construction workers do follow the safety and health rules on the job.
T expect construction workers to take care of themselves on the job.
Construction workers need to come to work sober and drug free.

Construction workers expect me to play wet nurse maid to them or hold their hand on the job.

The Public does not understand construction work and the construction worker.
Construction is a dangerous work.
Contractors need to improve their professional image.

AGREE
AGREE
AGREE
AGREE
AGREE
DISAGREE
AGREE
AGREE
AGREE
AGREE
AGREE
AGREE
DISAGREE
DISAGREE
DISAGREE
AGREE
AGREE
DISAGREE
AGREE
DISAGREE
DISAGREE
AGREE
AGREE

AGREE
AGREE
AGREE
AGREE
AGREE
AGREE
AGREE

results are seen as providing some insight into the perception held by each group. Examples of the
survey instruments and the summary results can be found in Tables 2.1 and 2.2. Thus, the results
should be used as tentative perceptions of how construction workers and their contractors appear
to view certain issues.

As you can see by the previous perception surveys, some of the outcomes for the construction
workers and contractors were at opposite ends of the spectrum, while other responses were the
same for both groups. With the construction workers there were a large number of responses which
were not viewed as either in agreement or disagreement, but appeared to provide a mixed view
of how construction workers felt. The same mixed responses did not occur with the contractors.
A possible answer for the large number of mixed responses made by the construction workers may
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be that they work for many different contractors; some of those contractors may be negatively
viewed, while others are positively viewed. This would make it more difficult for the workers to
give a definite agree or disagree response to those items.

AGREEMENT

Both groups felt the public did not understand construction or its workers and that the work was
dangerous. Each felt that the other needs to improve their professional image. Both the contractor
and the construction worker felt that the contractors were concerned with the construction workers’
safety and health on the job. Each group noted a sense of time pressures.

When both groups describe the public as not understanding construction and its workers, it
may be a signal that some positive actions need to be taken to explain the industry and improve
its image. It is a bad omen when a contractor is mentioned and the first question asked is, “have
you had problems with them and their integrity?”

Both the contractors and construction workers have a sense of time pressures. Due to the bid
process and completion schedules, the contractor knows that to finish behind schedule jeopardizes
the profit margin as well as future contracts, if the contractor is viewed as inefficient or inept at
completing project on time. These time pressures are relayed to the construction worker in the
form of “get the job done quickly, no matter the cost.” This may be perceived by the construction
worker as an order to “get the job done quickly,” even if it means a disregard of the established
safety and health rules and practices in order to meet the deadline.

According to the survey, construction workers believe contractors treat them as skilled trades-
persons, and contractors also felt they treated construction workers with respect. If this is true, it is
a very positive factor toward the development of a degree of professionalism between construction
workers and their contractors. The hard part will be convincing themselves and others of the pro-
fessional nature of the construction industry, since the constituencies contractors and construction
workers each viewed the other as nonprofessional. This is an area where some effort could be
invested.

The reason that contractors and construction workers may have a perception that they are not
professionals is because the connotation “professional” is usually used in reference to doctors,
lawyers, etc. These perceptions often lead people to believe that they are not considered profes-
sionals in their line of work. A description or definition of a professional may help place some
criteria on who is considered a professional.

Professionals are workers who are involved in an occupation that requires a level of training,
competence, and knowledge regarding their occupation. These individuals have knowledge that is
unique to their occupation, they have a common vocabulary, and they have a code of ethics or
standards by which they operate. They are strongly motivated and have made a lifetime commit-
ment to that career. Professionals also provide a service to people, either directly or indirectly.
Professionals have credibility which is defined by their competence, composure, character, and
ability to communicate. The professional relationship heavily depends on a kind of mutual trust
between the professional and those with or for whom he or she is working.

With this definition, there is the opportunity to strengthen or develop a more professional
approach to the contractors’ and construction workers’ chosen occupation. A lesson can be learned
from other industries, such as the automotive industry, where they have changed the title from
mechanic to automotive technician. The automotive technician also wears a standard uniform
with the technician’s name and company logo on it. This gives the automotive technician a
more professional appearance. This would be a drastic change in the construction industry (see
Figure 2.1).
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FIGURE 2.1 Typical construction workers laying pipe

But, the feeling of being a professional is something that lies deep down in your own personal
perceptions of yourself and your profession. If you do not consider yourself worthy of being called
a professional contractor or professional construction worker, then you cannot expect others to
consider or treat you as a professional either.

DISAGREEMENT

Construction workers felt that they were not involved in the decisions made at the worksite, while
contractors thought that they were. Construction workers thought the contractor was interested
only in production, while the contractor felt differently about production. Workers believed that
they were treated as expendable commodities, but contractors voiced otherwise. Contractors held
that they provided adequate safety and health training, while workers stated the contractor did not.

It is interesting that only four areas of major disagreement seem to exist. These areas relate
to worker involvement, an emphasis on production, the value of the worker, and the quality of
training. One would expect there to be more marked numbers in the areas of disagreements.

From what modern industry knows of motivation, worker involvement is key to a good
motivational atmosphere; this is discussed further in Chapter 3. We know that true involvement or
having a stake in what is transpiring in the workplace is a powerful motivator. Being able to assist
in the decision-making process or having a degree of control will foster a more positive response
by construction workers.

Anyway you cut it, production and the profit it generates pays the bills, but maybe a safe
production atmosphere could be developed, and communications on production, quality, safety,
and an understanding of profits or a sharing of the profits could be a part of your business approach.
All of us have that deep internal need to be of value to our family, friends, and our employers.
Contractors can show more concern, caring, and compassion for all their employees. This value of
workers needs to be constantly reinforced by contractors. As far as training goes, many employers
assume workers are adequately trained, which indeed may not be the case. You may need to do a
training-needs assessment. Sometimes just asking if someone needs further training may be helpful
in targeting real training needs, and not just perceived training needs.
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Where differences exist, the good contractor will see that with a little bit of effort on his/her
part and on the part of the supervisors, a large impact may be attained which could result in a
more positive work environment.

CONTRACTORS AND MIXED VIEWS

It appears that contractors may have rose colored glasses when it comes to their perceptions of
the construction workers. Contractors feel they show construction workers respect, while con-
struction workers hold a mixed view of that respect. Contractors feel that they are concerned
about the construction worker’s job safety and health, while construction workers have mixed
feeling regarding the contractor’s concern for their safety and health. Contractors universally
feel their supervisors are well trained, but construction workers again have a mixed percep-
tion of this. The contractors strongly feel that they were open to suggestions from construction
workers, but construction workers did not feel either a strong positive or negative response to
this issue. Workers were not sure if the contractor did, or did not trust them, or trusted them
enough to provide more information about the job or project. Contractors felt that they listened
to construction workers, while the workers themselves had a mixed view of this. Construction
workers did not seem to have a know-it-all attitude; they did not believe that they knew more
about the construction business than the contractor. Contractors seemed to have a very opti-
mistic view of what they were doing, while the construction worker’s perception did not support
this positive view. A reality check may be necessary, based upon the mixed responses of the
construction workers. It would be interesting to see how your workers respond to these same
issues.

OTHER AREAS

Construction workers felt the contractor was not going to protect them on the job, while contractors
sensed that construction workers wanted to be cuddled or handled like children. These two areas
seem to make little sense when other areas of the survey expound respect, concern for safety and
health, treatment as a skilled worker, and an expression of loyalty to the contractor.

HOW TO USE THIS SURVEY

If you do not feel that the results of this survey give an accurate portrayal of the perceptions
held by contractors or construction workers, you may want to revise the questionnaires given in
Tables 2.1 and 2.2.

The following is an example of one way you could revise these surveys to get a more accurate
view of the participants’ responses. You could use a format similar to the example provided and
revise any of the statements to fit your specific or unique needs.

EXAMPLE

Answer the following questions in an honest and forthright manner. (You do not need to put your
name on this paper; this questionnaire is for survey purposes only.)
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Answer each question by circling one of the five responses. SA = Strongly Agree, A = Agree,
N = No Opinion, D = Disagree, SD = Strongly Disagree

1. I feel contractors show respect to construction workers. SA A N D SD

2. 1 feel the contractors are worried about my personal safety. SA° A N D SD

Or, if the previous revisions do not meet all of your own needs and perceptions, you may want to
completely revise the instruments.

Once you have administered these instruments to your own supervisors and workers, you can
do an analysis and draw your own assumptions regarding the perceptions they hold concerning
safety and health in the workplace. Your results should provide insight into where you may want
to address certain aspects of safety, health, or communication issues.

USING THE RESULTS

From the results of this survey, it would seem safe to say that some work needs to be done to alter
the perceptions held by both the contractor and the construction worker. It would be a good idea
to build perceptions upon which both parties agree, such as the industry and its workers using a
more positive and professional approach.

The next area to address should be the four areas where there are disagreements between
the contractors and the workers. The workers indicated that they want more involvement in the
decisions made concerning their jobsite; they are concerned about their safety and health while on
the job and want the quality and production to be on some sort of an evenly balanced scale; they
want to be considered of more value as part of the workplace; and they felt that more training or
job instruction was needed. Maybe the workers feel if they are better trained, they will gain the
respect of the contractor and, therefore, will be of more value and allowed to be more involved in
the decision-making process.

In most cases, what really needs to be done is to open the lines of communications. There
needs to be an exchange of information and ideas without prejudgment. Look for areas where
input and involvement can fit, and have honest and forthright interchange between both parties.
Hopefully, the construction industry, contractors, and workers do not have a defeatist attitude that
believes these differences have existed for so long that nothing can or ever will change.

Actually, the goal for the remainder of this book is to get everyone involved in developing a
construction safety and health program which will include involvement, training, safe performance,
and an atmosphere where everyone supports production in only a safe and healthy manner. Thus,
value and concern is extended to protecting everyone on the construction jobsite.

SUMMARY

The use of the previous surveys and their results and analysis is just one example or approach that
may be used in determining if there are any areas in the workplace that need to be addressed and
improved.

Everyone is reticent to change and, when the normal way or approach of doing a job has been
in practice for a long period of time, change is even more difficult. From the contractor’s point of
view, the jobs that are performed at the jobsite are being done in the most effective manner. But,
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according to the construction worker, he or she has mixed perceptions of how effective or truly
committed the contractors are toward job safety and health.

The changing of perceptions cannot and should not be laid on either the contractor or the
construction worker. Everyone involved must be a part of the solution. If changes in perceptions
are truly desired, the effort and energy must come from both parties.
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The People Issue in
Construction Safety and Health

SETTING THE STAGE

In this chapter the aim is to provide a basis which will allow you to motivate yourself and your
employees. When you discuss motivating yourself or others, you are always in search of a blueprint.
To most of us the magic formula for motivation is perceived to be composed of plans, tricks,
gimmicks, or inducements. This may be the case in some instances or for some individuals, but
not the panacea.

The human aspect of safety and health is often brushed aside in the construction industry.
After all, construction is different, and the fundamental principles of motivating and dealing with
construction workers are, therefore, also different. Granted, people are unique, but all workers have
basic needs to be addressed and fulfilled in order for them to work effectively and productively.
The principles and examples in this chapter have been used for miners as well as office workers,
but are as applicable to construction workers as they are to any other industry.

The management of people is directly related to understanding the basic principles of motiva-
tion. Obtaining good safety and health behavior and work practices can be directly attributable to
how effectively you apply good principles of motivation. The intention of this chapter is to provide
a practical and insightful view of the workings of motivation in the occupational environment. One
must remember that many theories related to motivation exist. Using the principles discussed in
this chapter is not a sure-fire guarantee that you will be able to motivate your workers but, if you
do not do something, you certainly will not attain the motivation in them you desire. Most of the
time managers, contractors, and safety and health professionals want a band-aid solution to their
motivational problems in the workplace.

Motivation is a somewhat imprecise science and undertaking. No guarantees for success exist.
Each workplace needs to pay close attention to the motivational needs of the individuals who work
there or you will have low morale. Since morale is as difficult to define as is motivation, for the
context of this chapter, let us use motivation to attain good morale.

There are many legitimate reasons for trying to motivate workers and employees. Some of these
reasons may be something as simple as trying to get an employee to work safely, or as complex
as fostering safe work teams. It is very challenging to instill motivation where motivation does
not presently exist. While you should hesitate to use workers as behavioral guinea pigs, workers
are no different than anyone else when it comes to motivational issues. Motivating yourself and
others is usually attempted because you care about someone or some group and want to see them
accomplish a goal or conquer more than they ever thought was possible. It is rewarding to see a
group of workers attain the goal of working 1,000,000 hours without an accident and go on from
there.

Although all the principles within this chapter can apply to families, relationships, friendships,
coworkers, teams, or employees, most of the successes espoused are those relevant to the workplace.
This is, of course, because the majority of our adult life is spent in the workplace.

29
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DEFINING MOTIVATION

Some people believe motivation has the potential to answer everyone’s problems. You may have
heard such statements as, “If I were only motivated!,” “You should motivate me!,” “You should
motivate him or her!,” “You are not motivated!,” “You had better get motivated!” or, “All you
have to do is find his/her “hot button!” These statements, however, do not tell us what motivation
really is nor do they tell us how we can measure or even understand motivation.

Motivation, in the broadest sense, is self-motivation, complex, and either need or value-driven.
Someone once stated that they believed “hope” was the secret ingredient to a person being motivated
(the hope to accomplish a goal, a dream, or attain a need); there is reason to support this theory. But,
possibly a better definition is “motivation presumes valuing, and values are learned behaviors; thus,
motivation, at least in part, is learned and can be taught” (Frymier, 1968). This definition provides us
with the encouragement we need to go forward and achieve motivation for ourselves and others.

If we want to be successful, we must believe that we can teach someone to be motivated
toward specific outcomes (goals) or, at the least, be able to alter some unwanted behavior. On
the other hand, we should not want to completely manipulate an individual to the point that they
blindly respond to our motivational efforts. If that occurred, we would lose that most important
portion of a person — the unique human will.

Thus, motivation is internal. We cannot directly observe or measure it, but a glimpse of the
results may be observed when we see a positive change take place in behavior. Such a change might
be something as simple as a worker wearing protective eye wear, or something as far reaching as
going a full year without an accident or injury. By observing these outward manifested behaviors,
you can then be encouraged by even the smallest successes that are related to your motivational
techniques.

SUMMARY OF THE PRINCIPLES OF MOTIVATION

Goals are an integral part of the motivational process and tend to structure the environment in which
motivation takes place. The environment in which we find ourselves is many times the springboard
to the overall motivational process. You may be fortunate enough to accidentally step into a high-
energy motivational environment. On the other hand, you may find yourself in an environment that
is not at all conducive to motivating others and, thereby, it is very difficult to attain your desired
goals. If this is the case, you may need to make a change in the physical environment or possibly
even make a change in the work atmosphere (i.e., allowing more independence of individuals in
the decision-making process).

Changing the environment may not affect all individuals in the same way. It has been said that
there are three certainties which can be stated regarding people. Those certainties are “People are
Unique,” “People are Unique,” and “People are Unique!” Since people are unique, what motivates
one person may be demotivating to another.

If you are that person with the responsibility of trying to motivate another individual or group,
you will need to address their motivational needs. Employees fall along a continuum — some need
little motivation from you and others need constant attention. It is unrealistic to expect all of them
to achieve your level of expectation. The quality of your leadership will be the determining factor
of your success with these people.

Why are some leaders more motivational than others? What are the unique talents that these
dynamic leaders possess? Some people believe that these individuals were born to be leaders. Most
of us do not believe that they are just “born leaders” but individuals who possess a set of talents
and have chosen to develop those talents to the maximum. These talents are developed because
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they have the burning desire (goal) to become leaders and those desires motivate them to learn
necessary skills.

To be a successful motivational leader, you must have some sort of plan that will get you from
point “A” to point “B.” This plan should include your desired goals and objectives, levels of expec-
tations, mechanisms for communication, evaluative procedures and techniques for reinforcement,
feedback, rewards, and incentives. Any motivational plan is a dynamic tool that must be flexible
enough to address changes which may occur over a period of time and take into consideration the
universality of people and situations. These plans can use a variety of techniques and gadgetry to
facilitate the final desired outcomes or performances which lead to a safer and healthier workplace.

THE MOTIVATIONAL ENVIRONMENT

Everything that surrounds us is part of our motivational environment. Depending upon our envi-
ronment, we are motivated differently at a given point in time. We actually exist in what we
call “micro-motivational” environments. These micro-environments make up the sum total of our
motivational environment and are comprised of our work environment, family environment, social
environment, team environment, peer environment, or even a nonfunctional environment.

Any one or all of these micro-environments can have an impact on the other. The negative
impact of one of the person’s micro-environment may cause that person to also react negatively in
another one of his or her environments; this can happen even when the environment is, in itself,
a positive one. For example, if an individual has problems at home, it may, and many times does,
cause that highly motivated employee to become less safety conscious or productive at work.

In illustrating the complexity of this issue, let us think for a moment about problem employees.
Many times these employees ask to be moved to a different job because they are either dissatisfied or
performing poorly in their current job. Amazingly, once the reassignment is made, their performance
vastly improves. It is almost as if this worker becomes a different individual. When they are put
into a new and different environment, they get a “new spark” and the new environment becomes
their positive motivator; they have been revitalized!

STRUCTURING THE MOTIVATIONAL ENVIRONMENT

In order to structure an environment where workers will be motivated to perform their work in
a safe and healthy manner, it takes some degree of organization and commitment. The safety
and health environment must have a foundation. A written safety and health program is the key
component in providing and structuring that foundation. This written program should set the tone
for safety and health within the work environment. There are some keys to motivating safety and
health (Table 3.1).

The organized approach to safety and health should address each of the previous eight keys.
Within this chapter you will find each of these keys as an integral part of the occupational safety
and health prevention program initiative.

Many tangible and intangible factors comprise the motivational work environment. Something
that is tangible could be as simple as moving a piece of equipment in order to create a more
desirable environment or something intangible could be your ability to change the way someone
feels about you.

You should develop an environment where the majority will be positively motivated to perform.
But, this should not prohibit you from making adjustments, when possible, to address individual
needs. Furthermore, be sure that you do not allow too much flexibility (i.e., favoritism, etc.) or it
could destroy a good situation for the majority.

© 2006 by Taylor & Francis Group, LLC



32 Handbook of OSHA Construction Safety and Health

TABLE 3.1
Keys to Motivating Safety and Health Program Functions

. EXPLAIN — Clarify safety and health performance expectations.

. INVOLVE people in decision making and problem-solving.

. Describe the CONSEQUENCES of unsafe and poor health performance.
. Establish attitudinal safety and health GOALS.

. Provide FEEDBACK on safety and health performance.

. Provide a SELF-MONITORING system.

. Recognize and REINFORCE good safety and health performance.

. Develop a REWARD system.

0 N L AW

To assure equal treatment, require all to abide by the rules. For instance, when there is a set
group of safety and health rules for your workplace, you should never allow one person to abuse
these rules while holding others rigidly to them; this will cause disenchantment with safety and
health issues. Top management, supervisors, foremen, and workers should be treated equally and
fairly.

As an example, while working with one company as the safety director, I wore moccasins
while everyone else was required to wear hard-toed shoes. This type of behavior should not be
acceptable for one person and not the others. Although you may be the head of an organization or
the “boss,” you should never consider yourself so lofty that you do not adhere to your own safety
and health rules and policies. It is very important that management and supervisors set the tone of
the work environment regarding safety and health on the job.

When setting up an environment where you want those involved to be motivated, you should
first address the physical needs. For example, in the work environment there may be the need to
provide proper tools and PPE for the workers to safely do their work.

When it comes to developing a safe and productive motivational work atmosphere, the intan-
gible motivational issues are just as important as the tangible ones, and they are also the most
time-consuming. These challenges run a broad spectrum and, just to list a few, could be some
of the following examples: changing the way a person is treated by their peers, colleagues, or
supervisors; helping an individual gain a positive perception of the environment around them; or
developing a new and positive attitude toward workplace safety and health.

Your ability to structure an environment which provides individual needs and adequate stimulus
to motivate each person to his or her “full capacity” is desirable, but not usually possible. In fact,
you actually have little chance of setting up the “perfect” environment for every person. There are
just too many other environments and factors which compete with what you desire each individual
to accomplish. However, do the best you can for each person and then each individual will make
a conscious decision as to whether he or she wants to perform safely in the workplace. This is the
reason that each worker should know the consequences of any unsafe performance. You should
not only develop mechanisms to assist these individuals perform safely, but also have disciplinary
procedures for those who elect not to comply with the safety and health rules.

As part of setting the environment, be assured that each worker understands the expectations
regarding working safely. It is also useful to involve them in setting the safety and health rules
and goals and to know the expected outcomes. Each worker needs to understand that there will be
consequences or penalties for disregarding or violating the safety and health requirements of their
work. Therefore, goals are important in setting performance objectives for the company’s safety
and health program.
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Track the progress of the safety and health goals and provide feedback. This allows the
workers to monitor their own accomplishments in their work area. Recognize the workers who are
progressing toward the safety and health goals and reinforce safe work behaviors.

REACTING TO THE MOTIVATIONAL ENVIRONMENT

You can provide all of the bells and whistles, but if you do not pay attention to some fundamental
characteristics of people, you will not be successful in developing a good motivational environment.
Following are some of the fundamental principles you need to be keep in mind when working with
people are:

1. Individuals view themselves as very special. Thus, praise, respect, responsibility, dele-
gated authority, promotion, recognition, bonuses, and raises add to their feelings of high
self-esteem and need to be considered when structuring a motivational environment.

2. Instead of criticism, use positive approaches and ask for corrected behavior. Individuals
usually react in a positive manner when this approach is used.

3. Verbally attacking (disciplining) individuals tends to elicit a very defensive response
(even a mouse, when cornered, will fight back to defend itself). Therefore, it is better to
praise in public and, when necessary, criticize in private.

4. Individuals are unique and, given the proper environment, will astound you with their
accomplishments and creativity (even those individuals whom you consider noncreative).

Remember, the final outcome lies with the employees; they will decide whether or not to perform
safely. But, if the employer has done his or her part, workers will never be able to hold him or
her responsible for the decisions they have chosen to make. There will be people who elect to
work unsafely even though the environment may be very motivational to the majority. Thus, when
discussing work, pay close attention to the motivational environment, and work at making it the
very best! But, when there are those who do fail to perform safely, there should be consequences
and discipline administered quickly and fairly. If there is no one enforcing the speed limit, then
who will abide by it? Either enforce the rules or lose the effectiveness of your motivational effort.

The key to a successful motivational environment is to pique the interest of people. Let them
know you want them to succeed, give them responsibility, and leave them alone to accomplish
those goals and succeed. If the above principles are not taken into consideration when setting
up a motivational environment, you will be more likely to encounter problems with the success
rate. As an illustration, a supervisor noticed that his workers were not giving the performance he
expected. He was having difficulty receiving top quality written reports from them and, therefore,
had been rewriting each report. When the supervisor was asked if his employees were aware that
he was rewriting their reports and, if so, did he think they were putting forth their best effort, he
answered, “Oh yes.” But after thinking this question through, he decided to go back and ask his
workers the same question that he was asked. Their reply to him was, as expected, that they were
only giving a half-hearted effort since they knew the report would be rewritten. As you can see
from this example, caution is needed so that you do not set yourself up for this type of response.

The way that you structure the motivational environment will allow individuals within the work
groups to accomplish safety and health goals and assure they are free from injury and illness. You
need to set up an environment where people can be successful. And, in order for that environment
and the people within it to succeed, you must demonstrate that you genuinely care about them and
the purpose of the mission (goals) they are trying to attain, which in this case is a safe and healthy
workplace.
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Next, you need to be open to learning from your own experiences, as well as from others.
This will facilitate flexibility in your encounters and give you the ability to make the necessary
changes. You need to be honestly perceived by everyone as diligently working to prevent workplace
incidents and be willing to work at motivating those who are not in tune with your safety and
health attempts. It does take an added effort to motivate others.

It is imperative to realize when you have reached a point where you have accomplished as
much as you can and have lost the effectiveness of the safety and healthy environment that you
have structured. This may be an indicator that you need to change your approach.

As an example of this type of situation, think for a moment about coaches, especially those
who are in the professional ranks or larger collegiate institutions. When they become ineffective,
they are forced to move to other coaching positions. But, once they are in their new position, and
even though they had become ineffective in their previous one, they often are able to rejuvenate
a program which, until their arrival, was unsuccessful. In these cases we realize that the coaches
are still the same people, but, because the environment had changed in their previous job and they
were unable to adapt to those changes, they became ineffective. Nevertheless, when they were
introduced into a new position, they once again became successful.

MOTIVATIONAL ENVIRONMENT — EXAMPLES

I believe that psychologist Frederick Herzberg was on target with his concept of successful moti-
vators. He said that for individuals to be satisfied with their jobs and remain motivated, they
need competent supervision, job security, adequate salary, adequate benefits, and good working
conditions; but more importantly, they need the satisfaction of achievement, recognition, respon-
sibility, and challenge. These are the real motivators, the internal ones; the ones that truly satisfy
the individual’s specific needs.!

Thus, when structuring your motivation environment, be sure to load it with as many of these
true motivators as possible. They are the most successful incentives and encourage consistent and
improved safe performance. Some motivational environment examples are as follows.

A company installed a new air conditioner for the workers of their appliance assembly in an
effort to improve their physical work environment. The new air conditioner did make the work
environment more comfortable, but for some unknown reason, the production of the workers
actually decreased, and accidents and rejects increased.

In an attempt to increase production, and decrease rejects and workplace injuries, some new
incentives were introduced, but to the company’s dismay, the production remained low and work-
related incidents continued to occur. Finally, the discovery was made that the new air-conditioning
system was so loud that the workers could no longer talk or be heard by their fellow workers during
the assembly process. Since the workers were doing a repetitive task and were also receiving low
wages, their job satisfaction depended upon their social interaction with fellow workers. Once the
air conditioner was shut down and replaced with a quieter unit, productivity improved, and rejects
and injuries also decreased.

In the past, companies have tried to motivate people by reducing the hours worked, giv-
ing longer vacations, increasing wages, increasing benefit packages, providing career counseling
services, training supervisors in communications, and organizing interactive groups. However,
these incentives have not proven to be highly effective in increasing productivity. Therefore, it is
important to determine what affects the satisfaction or dissatisfaction on a job or, for that matter,
anywhere else.

In structuring a motivational environment, it is important to help people grow and learn through
the task they are asked to perform. Prepare them to stretch their abilities to new and more difficult
tasks and help them advance to higher levels of achievement. Help them use and recognize their
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unique abilities and make sure they can see the results of their efforts. Be sure to recognize
when a task is well done, give a promotion or award, and provide or reinforce performance with
constructive feedback. This is applicable not only at the workplace but is also standard for life
situations whether it be school, sports, home, social groups, or peer groups.

In recent years companies such as Ford, Volvo, and General Motors, as well as many others,
have found that team approaches to the work environment are very effective. They have found
that an increase in quality and overall job satisfaction transpires when a work group is assigned
a task and then given control over such decisions as who does what tasks, how the tasks will be
accomplished, and has the authority to stop the process if quality is in question.

With this type of system in force, the supervisor is no longer responsible for completion of
the task; the group has that responsibility and control. The supervisor’s main duty becomes one of
advising, providing feedback, and assuring that all materials and tools are available to accomplish
the job. This approach has also been very successful with quality circles but may not work in all
environments since the end product is not the same for all individuals and in all situations.

When there are barriers to setting up a good motivational environment, put an even greater
emphasis on the non-tangibles (recognition, achievement, responsibility, and challenge). For exam-
ple, let us consider the MASH television series. The physical setting was terrible, the wounded
were disheartening, and the tools needed to accomplish their mission were often missing. But
discipline was not stringent, protocol was lax, individuality and recognition was endeared, and this
made the mission not only challenging but also rewarding.

As you can see from these examples, you cannot always predict the way in which individuals
will react to a motivational environment, but you can predict with some certainty that if there is
no attempt to set up a good motivational environment, an integral part of motivation will be lost.
Thus, with this piece of the puzzle missing, the other facets of the motivational plan cannot be
effectively applied.

GOAL SETTING

GoALs AND YOu

Even though we may not put our goals in writing, it would be safe to say that we do few things
in life that are not facilitated by goals and a goal-setting process. Most people set goals in order
to accomplish something: to get more money, to get recognition, etc. This is the reason there
are so many accomplishments in this world; people are continually setting goals (consciously or
unconsciously), attaining those goals, and then moving on and setting new ones.

One company set a goal of decreasing their reportable injuries by one-half; they had had 50
such accidents the previous year. In a 6-month period, the number of incidents decreased by 75%
and the only thing the company had done was set the goal, publicize it, and track and report the
progress toward that goal. The company made no program changes.

Setting goals is vital for your safety and health initiative. If you set goals for yourself and your
company, you will be amazed; goal setting gets great results.

RATIONALE BEHIND GOALS

If you and others are to be motivated, then goals must be attainable. A failure to utilize a goal
approach will surely result in a failed motivational effort.

Take, for example, the story about the Miami Dolphins and their bid to get to the Super Bowl.
As the story goes, a reporter was talking to Nick Buoniconti shortly after the Dolphins’ loss in the
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Super Bowl. He asked, “What was your team’s goal?” and Nick answered, “To get to the Super
Bowl.” As he spoke, Nick realized that they had achieved their goal but had set it a little short. It
should have been to “Get to the Super Bowl and win.”

It is not certain that this is a true story but what is vital in this example is the fact that it
demonstrates the importance of setting goals in order to accomplish what you want. Be aware,
though, that at times what you get may not be all that you want. Therefore, be very careful when
setting your goals since you can set too high or too low an expectation for yourself.

GoALs AND THEIR MANY FORMS

Some goals may be quickly attained, while others will take a period of time to reach. This is the
reason that your safety and health goals should be a mixture of both types of goals.

Groups can be motivated to obtain goals. For instance, a story was told about a factory operation
that made cutting machines. The plant manager walked through the shop during the latter part of
the day shift and asked the crew how many machines they had finished that day. They told him
eight. Without saying a word, he took out a piece of chalk and made a large eight on the concrete
floor and walked away. When the next crew started their shift, they asked about the eight on the
floor and the day crew explained what had happened. When the day crew came to work the next
day, the eight had been erased and a nine had been chalked in its place. This is a good example of
goal setting and the effect of peer pressure, competition, recognition, and involvement. You can
probably think of other motivational plans as well.

Goal setting is important in all aspects of our life and includes areas we seldom consider as
motivational. People who are committed to a cause are motivated. This zeal to a cause, which is
in all actuality a goal, has been a strong motivator over the history of civilization. Few people will
deny the power of a purpose or cause and the drive to attain it. It has been noted that few people
fail if they are driven by a goal. Goals which enhance performance are usually

1. Specific
2. Difficult
3. Challenging.

This topic of goals is of great importance. It seems to have been the force behind most of the
accomplishments we have seen in this world. I think Tom Lasorda, the Dodger’s Baseball Manager,
said it best when he said, “Motivation is the ability to communicate to people goals and objectives
and show them how to achieve them.”

SELF-MOTIVATION

You ARE THE ONE

The question that arises is, “who motivates you?” Is it a person, is it peer groups, is it incentives,
or is it the environment? The contention of this chapter is that no matter what, it is you who
motivates you. Excuses, blame, and alibiing will not negate this fact. Nobody can motivate you.
You must assume the responsibility to motivate yourself within the environment in which you find
yourself. Some individuals are motivated by positive happenings within their life, while others
succeed through adversity.
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PEOPLE ARE AMAZING

One person who was motivated by his failures was Dan Jensen, Olympic speed skater. After
failing to receive the gold medal in three previous Olympic Games, he went on to become a gold
medal winner in the 1994 Winter Olympic Games. He had been expected to win the gold medal
in previous Olympic Games, but through disastrous falls or unexpected losses, he was unable to
accomplish that goal. But through his trials and failures, he was determined to make them lead
him to success and his ultimate goal, a gold medal in the 1994 Winter Olympics’ 1,000-meter
race. Failures can bring success!

On the other hand, what would have happened to Bonnie Blair if she had experienced the same
fate as Dan Jensen? She culminated her career with five gold medals and had at least one medal
in each of the previous three Olympics. No one can say or even guess the answer since she was
motivated by her successes each time, instead of her failures. Mistakes can have either a positive
or negative effect on the motivational environment, but tend to be demotivational when punished
rather than realizing that people who are doing something are going to make mistakes.

In a recent article, Bill Gates, chairman and CEO of Microsoft, stated, “Reacting calmly and
constructively to a mistake is not the same as taking it lightly. Every employee must understand
that management cares about mistakes and is on top of fixing problems. But setbacks are normal,
especially among people and companies trying new things.”

Regardless of all the efforts made to assure that no accidents, injuries, or work-related illnesses
occur, there will still be, at times, mistakes made and negative outcomes that occur. When this
happens, this should be an incentive to try even harder; do not trash the safety and health effort
over a setback.

LOSING THE SELF IN MOTIVATION

The basis for motivation seems to be in our perceptions of ourselves. These perceptions govern our
behavior and support the concept of self-motivation. In order for people to motivate themselves,
there must be meaning in what they are doing. If they do not perceive that the goal set before them
will satisfy their needs, they cannot possibly motivate themselves to accomplish it.

You must realize that no matter how unrealistic a perception may seem to us, it is a reality
to the person who holds it. No matter how we try to debunk a perception, there is always some
degree of truth and reality within it and, therefore, it is very real to that person.

Individuals will not be motivated to work safely unless they have internalized the goals and
expectations of the company. It is not enough for them to know that they will be fired for violation
of a safety rule, they need to be motivated to perform their work safely even when there is no one
watching them.

People must be inspired to be accountable to themselves. If they put their goals and plans on
paper, then they take possession of their own behavior to a greater extent. This motivates them
to do something and gives them the time, direction, and a reason to find new or better ways to
accomplish their goals and plans. As many experts will advise, you should put your goals or plans
in writing. If you cannot write it down, then you probably will never achieve it.

DEALING WITH PEOPLE ALONG THE CONTINUUM

THE PeOPLE ISSUE

Are you unique? All of us like to assume that we are unique individuals; we want our own identity.
Then is it any wonder that when someone tries to figure out how to motivate another person, it
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becomes a difficult task. Think about it for a minute! Why do people behave the way that they
do? Of course, these behaviors are what we outwardly see, but behaviors are formed prior to their
outward manifestation. Values which are formed early in life affect our attitudes and these attitudes
are exhibited in our behavior.

Values are dynamic beliefs that lie at the foundation of your personality. Your values involve
the deepest parts of you, so much so that when your values change, you change. Different values
mean a different you, which results in different attitudes and behaviors.

Your values and needs are closely related, but they can also be distinguished from each other
and the difference between them is important in the motivation arena. Both values and needs affect
how you talk and act, but in different ways.

CHANGING VALUES

When trying to motivate people, it is important to recognize whether a person is expressing a value
or a need. Your values differ from your needs in at least three ways: your values are you; they are
something like forces within you; and, to destroy your values is to destroy the “you” you now are.

Could there ever be an opportunity to change these values and, thus, change attitudes which
result in new behavior? According to Dr. Morris Massey, a noted national speaker and expert on
values, it would take a “significant emotional event” to do this. What is a significant emotional
event? It could be something as traumatic as seeing a fellow worker die on the job, or being
seriously injured yourself. But, when any one of these events occur in your life, you are changed
from that day on and for the rest of your life.

It is true that the most dramatic value changes do occur in people’s lives when they experience
one of these “significant emotional events.” But, there are also less dramatic events that occur in
our lives that can also alter our values. These are as follows:

1. Values change as we adjust ourselves to life’s changes.
2. Old values break down and we gradually replace them with new values.
3. New values will result in new attitudes and behaviors.

Values often gradually or imperceptibly change through the influence of your exposure to the
books you read, the things you see, and the experiences you have. Values are a lot like habits. It
is impossible to get rid of a habit without replacing it with another habit (e.g., cigarette smoking
replaced with an exercise program, etc.), nor do values change unless they are replaced with
new ones.

In your safety and health effort, it may be vital for you to change the existing value structure.
When you make these changes, expect it to take some period of time before the bad values are
replaced with those you desire.

The three most important things to remember about people are: people are different, people
are different, and people are different! With this in mind, you will need to view each person on a
continuum. When trying to figure out what motivates them and how you can begin to get a change,
take a look at every aspect concerning that person’s life and try to evaluate what is and is not of
importance to him or her.

Some individuals are superstars. These individuals are self-motivated and all you have to do
is give them support and minimal guidance and then just step back and watch them go. Others, on
the other hand, seem to lack any motivation at all. These individuals need to have things structured
for them, know exactly what is expected of them, know what happens if they do not perform, and
know what the reward or outcome of their performance will be.
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You will also find individuals who need to be around other people; they perform best when
they are in a social environment and, therefore, are more affected by peer group pressures. Finally,
there are people who prefer to work alone. Frequently these individuals are achievement oriented
and all they want is your recognition and reinforcement. All it may take to motivate them is to
grant their request for something as simple as a tool or a piece of equipment, which will help them
do their job in a safer manner.

NEeDS MOVE MOUNTAINS AND PEOPLE

Dr. Abraham Maslow of Brandeis University believes that people are motivated not only by their
unique personalities and by how they want to fit into their world, but also by their own individual
needs. The premise which runs through Dr. Maslow’s book is “motivation is internal — thus,
self-perpetuating.”

Dr. Maslow identified five needs. They run the gamut from the basic animal needs to the
highly intellectual needs of modern man. They are the physiological, safety, social, ego, and
self-fulfillment needs.?

In order for you to understand the relationship between these needs and the motivational
process, a description of each one follows.

Physiological needs are the requirements we have for our survival. They encompass the basic
needs that are necessary for the body to sustain life or physical well-being. These needs are such
things as the food we eat, the clothing we wear, and the shelter we live in. Each of these must be
satisfied before other needs can be dealt with. The physiological needs appear in all of the actions
each of us take to insure our survival and physical well-being. Individuals who are primarily
motivated by these needs will do anything that you ask them to do, no matter how unsafe it
might be.

Safety needs include the requirements for our security. If first the physiological needs are
reasonably well satisfied, then people become aware of and start to act to satisfy their safety needs.
These needs are such things as having freedom from fear, anxiety, threat, danger, and violence
and being able to have stability in their lives. Striving to satisfy these needs might show up in
such actions as (for their safety) avoiding people or situations which are threatening and may be
of danger to them, or (for stability) lobbying for a pension plan or putting money into an agency’s
credit union. These individuals are concerned about whether you are taking all the precautions to
protect them from workplace injuries and illnesses.

Social needs include the requirements for feeling loved and wanted, and the sense of belonging
and being cared for. If the safety needs can be reasonably satisfied, social needs begin to emerge.
Some behaviors that take place and indicate a social need of acceptance are: asking the opinion
of the group before acting, following group preferences instead of personal preferences, or joining
job-related interest groups. These individuals will follow the safety and health pattern set by their
workgroup.

Ego needs include the requirements for self-identity, self-worth, status, and recognition. When
social needs are reasonably satisfied, individuals are able to explore the dimensions of who they
are and consider how they wish to sell/market themselves. Some examples of ego (esteem) needs
are: self-respect, esteem of others, self-confidence, mastery, competence, independence, freedom,
reputation, prestige, status, fame, glory, dominance, attention, importance, dignity, and appreciation.
These individuals will need to be involved in and a part of the ongoing safety and health effort set
by the company.
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Self-fulfillment needs are composed of the requirements it takes to become all that one is
capable of becoming and to fulfill oneself as completely as possible. The self-fulfillment needs
are so complex that people never reach a point where they are completely fulfilled. They do what
they do, not because they want others to notice or reward them, but because they feel a need
to be creative, to grow, to achieve, and to become all that they are capable of becoming. These
individuals understand the true importance of safety and health on the job; it is a part of them.
They will follow the safety and health rules because they have internalized the true function of
the safety and health program; they realize that it is a vital component of the whole operation.
These individuals have a sense of needing to help others reach their understanding of the safety
and health issue.

Maslow was right when he suggested that needs are motivators for people. As a motivator,
you cannot motivate another person by depending upon elements which you deem as important.
What you must do is be sensitive to the needs and wants of the people you are trying to motivate.

It is sometimes difficult for many of us to remember where we came from and to relate to
someone who has basic needs (physical and security) that are far below our own needs. If you
are to be a real motivator, you will need to spend time understanding the real needs of those
around you.

There are many ways to motivate people but, for me, I have found that the simplest way has
always been accomplished by asking the individual what they want and what presses their button.
What makes them go? Involvement is probably the best motivator available to most of us. No
matter where a person is along the continuum, they are ego-centered enough to want to be part of
the decision-making process that affects their lives.

In summary, this means that each individual you are trying to motivate will need individualized
attention. You will need to tailor, as best you can, a motivational plan which will meet their needs
and, thus, cause them to be motivated toward the goals which have been developed. A person has
their own reasons, based upon their own values, needs, and desires which determines how they
apply their own energies. How you accomplish this is not scientific. It may be accomplished by
trial and error or at best by small successes followed by bigger successes until the goal is reached.
It seems safe to say that what works well for one person may fail miserably for another or with
modification may also be successful.

MOTIVATIONAL LEADERSHIP

DESCRIBING LEADERSHIP

Leaders are not born, but some individual personalities are more suited for leadership positions.
There may be several potential leaders within an organization, company, or team, but only one of
them may meet the criteria or have the leadership skills that are needed for a position at a particular
point in time. This does not mean that the other potential leaders are not qualified leaders, but that
their unique leadership traits are not appropriate at that time.

There are two types of leaders: those who lead by coercion and those who lead by example.
The question that arises is, “which is the right type of leadership?” It seems that there are occasions
where leadership by power is appropriate or the only way, but this type of leadership seems more
appropriate, for example, in the military. Please keep in mind that power does not, in itself, have
to be bad. Many people who have leadership responsibility use power in a responsible manner to
help others. Many good leaders use their leadership position and power, not as a divisive tool, but
to help people get things done.
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RoLE MODELS

In order to be a good leader, one must be a good role model and must be willing to sacrifice his
or her own wants, desires, needs, and ego. Unfortunately, many leaders are not willing to do this
and are, therefore, not good role models. Supervisors and employers should not be privileged to
be what they want to be and then expect employees and workers to do as they say, not as they
do. The leader must set the example that they want their employees to follow, because most of us
follow the models which are set before us.

For example, a safety expert should never go on a worksite without having the proper safety
equipment for that particular jobsite. He or she should always ask, prior to going to a jobsite, what
the requirements are for that particular jobsite. Although it may be a hassle, a good and responsible
safety and health professional or advocate will always carry his or her bulky safety equipment to
the jobsite, even if it means carrying it clear across the country on an airplane. How can the safety
professional expect others to wear the appropriate safety equipment if he or she does not wear it?

LEADERSHIP CHARACTERISTICS

Leaders should lead by example, but there are additional things leaders can do to facilitate their
leadership, motivate others, and achieve their goals.

The motivational leader is capable of building on the strengths of the people he or she deals
with by developing (coaching) confidence in others, depending on goodwill, inspiring enthusiasm,
and saying things like “WE” and “LET US GO.” As a role model for motivation, he or she must
build trust, recognize abilities, gain commitment, ensure rewards, and always expect the best of
people. Leaders like this are facilitators of the development of human potential and inspire others
to adhere to prudent safety and health practices at work.

This is a stark comparison to the old-style leader who had all the answers and told people what
to do. These leaders were quick to point out weaknesses, inspire fear, use authority, push people,
and use words like “I,” and “DO THIS” or “DO THAT.”

Successful leaders usually possess some fairly distinct characteristics. To paraphrase Dr. James
G. Carr, an authority on leadership, these characteristics are having

« a clear idea of what is wanted

« a sense of urgency

« a sense of what is right

« a readiness to accept individual responsibility
« a drawing on resources that others lack.*

Effective leadership is critical to the structuring of a motivational environment. Managers, supervi-
sors, and others achieve results through the efforts of working with other people. While planning,
directing, and controlling receive most of our attention, motivating people is also a critical part of
everyone’s responsibilities.

APPLYING LEADERSHIP

Motivating people is an ongoing process. It requires a continuing commitment, an objective view
of our own style and abilities, and an understanding of the effect our behavior has on others.
Recent studies show that a majority of individuals are still motivated by traditional incentives;
however, money no longer has the same clout it once did. A significant portion of people today
place greater value on positive reinforcers which are related to their accomplishments. They look
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for more control, responsibility, and meaningful accomplishments that are worthy of their talents
and skills.

A good leader is one who is willing to listen. There is nothing more rewarding than to see
someone who was considered a lost cause or less than average, blossom just because someone
took the time to listen to them. People need someone to listen to their problems and help solve
them.

In today’s world of diversity, everyone brings a variety of personal experiences to each situation.
Failure to show sensitivity to the feelings of others can result in misunderstanding, resentment,
anxiety, communication gaps, wasted time, unnecessary work, lower productivity, poor morale,
and other negative effects.

Generally, the Golden Rule, “Do unto others as you would have them do unto to you,” is a
good rule for guidance. This is effective in all situations. There are also some specifics which good
leaders need to be cognizant of.

1. Communications

Always keep people informed of what is going on within their organization. They like to feel
they can be trusted with information when it becomes available. Make your expectations clear
and follow the old adage, “Say what you mean and mean what you say.” Make time available
to meet with people, and make that time unhurried and without interruption. Actively listen to
what they are saying to you. Get to know the people you are trying to motivate and find out
what their goals and aspirations really are.

2. Involve People

Allow people the flexibility of being involved in the decisions which directly affect them. This
will increase their personal commitment and their feelings of having some control over what
impacts them. Include individuals in goal setting. This increases their stake in accomplishing
the established goals. Let them know what part they play in accomplishing these goals and how
they can contribute. It is critical to get everyone involved.

3. Responding to Others

Frequently, provide feedback to others. Whether the comments are positive or negative, do not
wait until a specific time or until something is finished. Feedback is most effective when you
let people know how they are doing immediately following their performance.

4. Support Others

Help others reach their goals by offering advice and guidance, and recognize and reward good
performance. In the work environment, help others get the rewards they deserve and make every
effort to get a raise or a promotion for individuals who warrant it.

5. Demonstrate Respect for Others

When meeting with someone, do not disrupt a meeting by answering the telephone; their time
is also valuable to them. Avoid canceling or scheduling meetings at the last minute; this is
indicative of poor preparation and the lack, again, of consideration for others’ schedules. Do
not reprimand another person in front of siblings, peers, or fellow workers; this will certainly
result in ill will.

6. Be a Role Model

No matter what sacrifice you make, you cannot be an effective motivator unless you demonstrate
and live what you expect of others. You need to take the lead by being prompt, conscientious,
and consistent if you expect others to mimic your leadership.
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Most leaders who have become successful use the following guidelines when working with
others. They are as follows:

Develop group goals.

Help reach those goals.

Coordinate others’ activities.

Work with others so that they can become part of the group.
Have a genuine interest in each individual.

Al

A good leader inspires others to have confidence in him or her; a great leader inspires others to
have confidence in themselves.

THE Key PersON

In maintaining communications, fostering good morale, attaining production goals, and assuring
that workers are performing safely, no other person is as important as the first-line supervisor. All
that affects workers comes directly from the front-line supervisor. This includes all training, job
communications, enforcement of safety and health rules, the company line, and feedback on the
overall function of the company. Thus, the supervisor sets the tone for the motivational environment
and is the role model upon which workers base their own degree of motivation. The supervisor’s
role is critical to the function of the jobsite and the efficient and effective accomplishment of all
work activities. No other person has as much control over the workforce as this individual.

This is the reason that the supervisor’s skills as a facilitator of people is more critical than their
expertise related to the work being performed. These individuals need more training and support
than anyone else on the jobsite. The supervisor is the implementer of all that occurs at the jobsite.

THE EVER-CHANGING MOTIVATIONAL PLAN

THE PLAN

Can a motivational plan be developed? Yes. But, does it work? Having a plan is no guarantee that
it will work, but you have a better opportunity for success if you think through the issues, structure
some goals, and develop an action plan.

To obtain the performance or behavior you desire, a systematic procedure can be used with
great success. First, identify performance problems that are observable and measurable (such things
as attitudes and motivation cannot be measured). Second, measure the present performance. This
will provide a baseline (such as the number of homework assignments completed). Third, ana-
lyze the consequences of the performance. (Is good performance reinforced? Is good performance
punished? Is performance overlooked? Is nonperformance rewarded?) Fourth, compare the present
performance with the established standard or expected performance. Fifth, provide positive feed-
back on performance (use graphs or a checklist so individuals can self-monitor their progress). And,
sixth, give positive reinforcement to strengthen performance (reinforcement must be continuous
and ongoing).

An individual’s overall performance should be reviewed frequently, or at least quarterly. But,
if an individual’s performance is poor, it should be reviewed weekly or at least monthly. This
will allow for the recognition of those who are performing well, while those who are performing
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poorly will also be recognized. Performance appraisal is critical to attaining the performance you
desire.

FEEDBACK/REINFORCEMENT

A feedback/reinforcement system should always be part of any motivational plan and must be
very positive in nature, but feedback/reinforcement will not be effective if it is not properly
done.

Kenneth Blanchard’s concept of feedback proves to be very interesting. He believes that
feedback should be used as a gift and that we should learn to say thank you whether the feedback
is positive or negative. His concept of saying thank you, even when negative feedback is given, is
especially intriguing. He stresses the fact that we should never make a decision on the feedback
that we receive; the decision should be made later after the facts have been gathered and evaluated.
Furthermore, he believes that feedback on results is a very important motivator; I concur with this
assessment.’

Feedback is a way of gaining help in the motivational environment, as well as a mechanism
for indicating whether a specific behavior matches the expectations or desired outcomes. When a
worker is observed doing a particular task in a safe manner and is told so, they are more likely to
repeat that behavior. Some of the guidelines for giving feedback are as follows:

1. Make the feedback descriptive and not valuative.

2. Understand that feedback is a powerful communicator. Consider how it will affect your
rapport with the people receiving it and also how it will affect them.

3. Direct it toward behavior which individuals can do something about.

4. Try giving feedback to people when you think they are asking or hinting for it, rather
than imposing feedback upon them.

5. Make it timely and soon after the desired behavior or outcome has occurred.

. Ask the individuals involved if your communication has been effective.

7. Make sure that you consult others to insure the accuracy of your feedback.

[®))

Some of the things which inhibit feedback are when too much control or status exist as part of
the communication system, one person tries to outdo another, feedback is demanded, feedback is
overdone or not perceived as legitimate, no recognition or reward is given for providing it and,
finally, the personality of the person receiving it negates the feedback.

Remember, rewards are not positive if they are not useful to those involved (of value to
them). Groups and peers must recognize a reward as an actual reward. The number and kind of
reinforcements are endless. Some may be, for example, a pat on the back, a verbal announcement,
a citation of recognition, or an actual reward of value (e.g., cash, or a gift).

In reinforcement, note the positives and avoid the negatives. Also, remember that goals are
crucial in correcting mistakes. Look forward to solutions, look for the underlying problems in
emotional situations, and avoid defensiveness. Listen for reinforcement, as well as facts.

CRITICISM

Providing effective criticism has never been an easy task. People often say that they want to provide
constructive criticism, but criticism is criticism whether it is constructive or not. Few people want
to be criticized or accept criticism in a positive manner. Criticism can be very demotivational to
individuals, as well as groups; thus, great care needs to be taken in giving criticism. Drs. Hendrie
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Weisinger and Norman Lobsenz in their book, Nobody’s Perfect: How to Give Criticism and Get
Results, provide some insights into giving criticism. Paraphrasing some of their comments may
provide you with some guidance.

Criticism often proves ineffective in informing the other person as to what he or she has done
“wrong,” because we often fail to state clearly what it is we would like him or her to do “right.”
It is not what you say but how, when, and where you say it that makes the difference between
worthwhile criticism and just plain nagging. Think of criticizing as a way of communicating
information to others in order to help them. Criticism is best expressed as an opinion, not a fact;
thus, you will not put the other person on the defensive.

Some other helpful hints made by the authors are as follows:

1. Choose the appropriate time and place. Never criticize someone in public or in front of
others.

2. Make the criticism as specific as possible and avoid generalizations like “always” and
“never.”

3. Only criticize behavior that can be corrected. You cannot change a left-handed person
to a right-handed one.

4. Do not belabor the point; the criticism should not turn into a lecture.

5. Offer incentives or rewards for change and explain how the change will be beneficial to
them.

6. Use “I” statements when you inject yourself into the criticism showing it is your opinion,
not fact.

7. Use positives about the person to preface the criticism. Give positive feedback regarding

the person’s strengths.

Give the person some alternative behaviors which could correct the situation.

9. The environment and your approach should be as relaxed and calm as possible. Do not
lose control of yourself.®

®©

MODIFYING OR CHANGING BEHAVIOR

Paul L. Brown and Robert J. Presbie, authors of the book Behavior Modification in Business,
Industry and Government, did a good job of simplifying the behavioral change or modification
approach.

They say that there are existing factors which affect behavior, as well as the consequences
for that behavior; thus, in order to change a behavior there are four steps which can normally be
followed:

1. Pinpoint the behavior.

2. Count the behavior and chart the behavior.

3. Change the behavior by changing the existing factors, consequences, or both.
4. Evaluate the results.’

To pinpoint a behavior is to define the behavior in such a way that anyone listening to the
description could see the behavior, count the behavior, or describe the situation in which the
behavior occurs. Pinpointing involves being specific about behavior. Sometimes pinpointing can
serve as a solution since individuals often do not understand what is expected of them. Pointing
out the expected behavior helps the individual target what you expect.
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If pinpointing does not seem to change the behavior, you will need to count or chart the behavior
which needs improvement. The most effective form of counting or charting is accomplished when
it is done by the individual whose behavior needs to change. Any counting done by someone else
should be done only to set a baseline prior to attempting to alter the behavior.

At times it may be necessary for you to count the behavior even though it is best if the
individual monitors his or her own behavior. Counting can be accomplished by recording the
number of undesirable events that have taken place over a certain period of time; or, if it is not
possible to record each event, the behavior could be sampled at specific times. These events could
be the number of accidents, unsafe acts performed, or unsafe conditions observed. You can also
count permanent outcomes which are the results of the pinpointed behavior.

Be aware that it may take a rather long, frustrating period of time to accomplish a behavioral
change. If you cannot afford this much time to change an individual’s behavior, you may have to
reassign an individual to another position (this could be viewed as a form of rewarding nonper-
formance). Or, if you do not have the time to work with an individual, you may have to dismiss
him or her from your organization. But, when you do have the time, behavioral change can be
accomplished if you are willing to try.

When pinpointing, or counting and charting behavior proves effective without any additional
steps, it is successful because the feedback which was provided to the individual adequately changed
the undesired behavior. Feedback or information on performance, along with reinforcement, are
two critical factors in improving an individual’s performance.

Due to preexisting factors or consequences, there may be times when the social envi-
ronment needs to be changed in order to effect behavioral change. The existing factors or
consequences may be detrimental to your motivational approach. Consequences which have a
positive effect are reinforcers which strengthen the probability of the behavior reoccurring, but at
times you must examine the consequences to assure that they are not reinforcing the unwanted
behavior.

In every work setting there is a “jokester,” and even though many within the group do not
appreciate the humor in the jokes (no matter what the content of those jokes may be), they laugh.
This laughing only reinforces this behavior. If those who do not appreciate this humor would either
walk away, or not laugh or quickly change the subject, the jokster would soon quit telling jokes.
The negative reinforcement would cause this behavior to become extinct, at least to those who
found the humor objectionable.

Punishment can be used to reduce the possibility of a behavior reoccurring, but punishment
can also have some very bad side effects. It may cause enough negatives that, consequently, it may
destroy the intent of the behavior modification. Therefore, punishment as a reinforcer should be
used only as a last recourse. The old saying of “sometimes discipline, but always love” is usually
more effective.

Another approach to behavior modification, and generally more effective, is to change the
preexisting factors. This can be accomplished by providing written instructions or signals when
new behavior occurs. I like to call this the “prompting procedure.” These “prompting procedures”
may be accomplished by using a checklist, writing safe operating procedures, or performing a job
safety analysis (JSA). This procedure may be used when a task is not being done properly, is done
infrequently, or is very dangerous.

As an example of this type of procedure, let me ask you a question. What do you believe is
the most important part of the flight for a commercial pilot? Most people will say takeoff and
landing. Needless to say, the airlines do not leave the behavior for takeoff and landing to chance.
Pilots use a checklist (“prompting procedures™) to get the appropriate behavior.

The same principle applies when you want a particular response. You must not assume that a
person understands or knows what is expected of him or her unless he or she is informed about
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those goals. Providing that information in the form of a checklist is an appropriate way to elicit
the desired behavior.

SUPERVISORY MOTIVATIONAL INITIATIVES

DIFFERENT APPROACHES

The ability to motivate another individual depends upon our sensitivity to his/her needs and wants.
Peoples’ needs tend to move them in a certain direction and toward a particular goal. These needs,
such as physical comfort, money, curiosity, independence, dominance, individual acceptance, group
acceptance, or recognition, may cause a variety of responses and/or patterns to occur in order to
fulfill them.

According to Drs. Michael H. and Timothy B. Mescon, a real shock occurs when dealing with
the younger generation; they do not respond to the traditional motivators. They are better educated
and have less need for security since many have returned to their parent’s homes to live. They
are motivated more by “outside of work” activities and see work as only a minor part of their
lives. These individuals are not satisfied with just having a job; they want to know more about
the big picture or the intricacies of the construction business. They want to be involved in their
career choices and planning and they want their needs matched with the goals and needs of the
workplace.®

The precept of this chapter is that of allowing people to become involved in the matters
which affect them; this is one of their greatest motivators. The following is an example of this
type of motivation. The Texas Instruments Company had contracted to build a radar unit at a
fixed price. To the company’s dismay, the bid was below the actual cost involved. The company,
therefore, tried to rectify the situation by cutting costs, but to no avail. A supervisor who knew of
the problem called the workers together. He explained the dilemma to them and asked for their
help. The original estimated time to assemble the radar was 138 hours. But by using the workers’
suggestions, they were able to cut assembly time to, at first, 100 hours, then 86, 75, 65, 57, and,
finally, 32 hours. Because the workers were involved and committed and their self-worth and egos
were on the line, it proved to be a real motivator in solving their problem.

On another occasion, the Kaiser Steel Company was having a hard time competing with the
Japanese steel producers. The workers asked for an opportunity to comment and be part of the
decision-making process. They recommended buying a new $125,000 saw. Due to the cost involved,
management had never considered this option, but they followed the workers’ recommendation
and bought the saw; productivity increased by 32%.

If you want to know how to do something better, ask the person doing the job. It is somewhat
easy to solicit individuals to become involved, but when groups come into the picture, the world
changes.

JOINT LABOR/MANAGEMENT COMMITTEES®

A formal joint labor/management (L/M) committee is organized to address specific issues such as
safety and health or production processes. It is a committee with equal representation which gives
both parties an opportunity to talk directly to each other and educate each other concerning the
problems faced by either group. In contrast, L/M only committees have self-serving goals with no
consensus on solving problems. They are the only ones who have the authority or power to make
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changes. Thus, joint committees are aimed at gaining solutions, having equal participation, and
having some degree of authority or power.

Joint labor/management committees have a different purpose than committees set up by either
labor or management alone. When compared to other committees existing at the worksite, L/M
committees are different both in their goals and methods of operation. In addition, because of the
nature of their goals, they are also much more challenging since they require many different skills
from all the participants.

Joint committees provide both parties with the opportunity and structure to discuss a wide
range of issues challenging them. Neither partner of the L/M committee has enough information,
commitment, or power to institute the changes that the joint committee eventually identifies as
critical to the success of the business.

Thus, a key purpose of joint committees is to gather, review, analyze, and solve problems
that are critical to the success of the business and are not appropriate for the collective bargaining
process. Another purpose for these committees is the formation of a level playing field which has
as its ultimate purpose the success of the business. These committees can help build bridges of
cooperation which can lead to increased productivity, quality, efficiency, safety and health, and
economic gains shared by all parties.

But the purpose of joint L/M committees goes beyond quality and productivity. They are
builders of true and honest relationships which help to realize success through focusing on out-
comes, using resources more efficiently, fostering real world flexibility, supporting an information-
sharing system, opening communications, and fostering a better working relationship.

In the past, L/M relationships were built on confrontation, distrust, acrimony, and the perception
of loss or gain of control and power. The ultimate goal, to use an over-used phrase, is to attain a
“win-win situation.”

With all the downsizing, right sizing, and reengineering going on within the workplace,
individuals believe that they can help and have an impact on their continued employment and
the survival of the company, if only asked and given the chance. To successfully do this, it is
imperative that they have access to the information needed to solve issues facing them and their
employer.

Committee Makeup

The joint L/M committee should be composed of at least as many employee members as employer
members. Labor must have the sole right to appoint or select its own representatives, just as
employers have the right to appoint theirs. Both parties should clearly understand that the members
of this committee must not only be risk takers, but be fully capable of making the critical decisions
needed to make this process succeed.

In order to cover all facets of the workplace, the labor organization may find it useful to have
a broad spectrum of their membership represented. Labor should also allow for turnover in its
membership and address this issue by identifying and involving adjunct and alternate members. By
doing this you will not compromise the committee’s progress by having to introduce new members
into the committee who are unfamiliar with the process and are untrained concerning the subject
matter.

The chairperson must be elected by the committee and this position should be a rotating
position between labor and management. Each committee member should receive training on the
joint committee process and also receive other specific instructions which are deemed necessary,
such as job-related safety and health training. The labor members should be paid for all committee
duties, including attendance at meetings, inspections, training sessions, etc.
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Recordkeeping

Each participating party (labor and management) should keep their own notes of all meetings and
inspections, as well as copies of agendas. This will insure that agreements and disagreements, time
schedules, actions to be taken, etc., are not lost, forgotten, neglected, or misinterpreted. Time has
a way of encouraging each one of these things to happen. Good recordkeeping will also assist in
keeping the direction and undertakings of the joint committee in focus.

The agenda could include the following:

» Date and time for the meeting to begin and a projected time for adjournment.
To’s and from’s — who the agenda is from and to whom it is sent.

« Location.

« Review of any audits, assessments, unsolved problems, or inspections.

« Old business.
« New business.

A formal set of minutes and reports on inspections should be maintained by the joint committee.
Minutes should include the following:

« Employer’s name and union for identifiers.
o Date and time of meeting.
o Chairperson(s).
o Members in attendance.
« Old business.
 Actions taken and completion dates since last meeting.
« New business.
o New actions and proposed dates of completion.
« Other business
1. Outside or OSHA inspections.
2. Injury and illness incidents.
3. Educational initiatives.
4. Administrative activities.
« Joint representative’s signatures giving approval of minutes.

Do’s and Don’ts of L/M Committees
DO’s:

o Always give an agenda to committee members in advance of a meeting; this allows
everyone time for preparation.

« Cancel a meeting only for emergencies; hold meeting on schedule.

« Set timelines for solving problems.

o Keep focused on the issues involved.

e Do stay on schedule and stick to the starting and ending times in the agenda.

« Decide on a structured approach to recording and drafting minutes, as well as mechanisms
for disseminating them.

o Keep the broader workforce informed of the activities of the committee.
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o Keep issues on the agenda until they are resolved to everyone’s satisfaction.

o Give worker representatives time to meet as a group and prepare for the meeting.
« Be on time for the meetings.

« Make sure that everyone understands the issues and problems to be discussed.

DON’Ts:

o Tackle the most difficult problems first since some early successes will build a stronger
foundation.

o Work on broadly defined issues, but deal with specific problems and concrete corrective
actions.

« Allow the meeting to be a gripe session when problem-solving is the end result.

« Allow any issue to be viewed as trivial; each issue is important to someone.

« Let individual personalities interfere with the meetings nor the intent of the committee.

o Be a “know-it-all” and assume you know the answer; give everyone an opportunity to
participate in solving the problem.

o Neglect to get all the facts before trying to solve an issue or problem.

« Prolong meetings.

o Delay conveying and communicating the solutions to problems and the outcomes or
accomplishments which the committee has achieved.

« Expect miraculous successes or results immediately since many of the problems and issues
do not occur over night.

Organizing a Joint Committee

When organizing a joint committee, some specifics should be set forth.

L]

Set up the ground rules or procedural process.

» Have a set place to meet.

« Establish, as a group, the goals, objectives, function and mission of the committee.

« Select the frequency of the meetings — at a minimum, monthly — as well as setting
parameters for the length of meetings.

o Agree to maintain and post minutes of all meetings.

Expectations

Anytime something new is undertaken, such as joint L/M committees, there are expectations which
accompany these new endeavors. Some of the expectations are as follows:

o Improved workplaces and work environment.

Improved working relationships.

Positive cooperative approaches.

o A compromise for mutual interests versus self-serving interests.

o A true team approach.

« Sharing of information, thinking, and substantive decision making.
o New/fresh ideas.

Increased participation and involvement.
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Outcomes

A study done by the Work in America Institute lists some of the outcomes you can expect when
you have a functional joint L/M committee. According to this study, both labor and management
stands to benefit from joint undertakings. Some of the benefits include the following:

o Economic gains: higher profits, less cost overruns, increased productivity, better quality,
greater customer satisfaction, and fewer injuries and illnesses. Working together, work-
ers and supervisors, can solve problems, improve product quality, and streamline work
processes.

« Improved worker capacities which more effectively contributes to the improvement of the
workplace.

» Human resource benefits.

« Innovations at the bargaining table.

o Committee member growth.

» Workplace democracy.

o Employment security.

« Positive perceptions.

Other outcomes which will, in all likelihood, arise from joint L/M committees are as follows:

« Shared responsibilities.

o Increased individual involvement.

o Company and labor proactive with each other.

» Better communication between company and labor.

« Employee ownership of ideas, goals, activities, outcomes, and the company.
Union leadership and members more challenged.

L]

JOINT LABOR/MANAGEMENT OCCUPATIONAL SAFETY AND HEALTH COMMITTEES

A joint L/M occupational safety and health committee is a specialized application of the joint
L/M committee and is an excellent format which others can replicate. This type of committee is
organized to address specific workplace issues such as:

o Monitor the safety and health programs.

« Inspect the workplace to identify hazards.

» Conduct and review accident investigations.

« Recommend interventions and prevention initiatives.

« Review injury and illness data for incident trends.

o Act as a sounding board for workers who are expressing health and safety concerns.

« Become involved in designing and planning for a safe and healthy workplace.

o Make recommendations to the company regarding actions, solutions, and program needs
for safety and health.

« Participate and observe workplace exposure monitoring and medical surveillance pro-
grams.

o Assure that training and education fully address safety and health issues facing the
workplace.
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The goals of the joint L/M occupational safety and health committees are as follows:

o To reduce accidents, through a cooperative effort, by eliminating as many workplace
hazards as possible.

e To reduce the number of safety- and health-related complaints filed with regulatory
agencies without infringing on the workers’ federal and state rights.

o To promote worker participation in all safety and health programs.

o To promote training in the areas of recognition, avoidance, and the prevention of occu-
pational hazards.

o To establish another line of communication whereby the workers can voice their concerns
regarding potential hazards and then receive feedback on the status or action being taken.

Summary

What can joint L/M committees accomplish?

« Increased commitment to achieving the organization’s goals or mission.

« Improved productivity, safety and health, customer service, and product quality.

« Joint resolution of problems and issues facing the organization.

« Shared responsibility and accountability for results and outcomes.

« Better and more constructive relationship between labor and management.

« Enhanced employee morale and job satisfaction.

o Heightened communication and information sharing that brings all employees into the
decision-making process. This helps them understand the mission, goals, and objectives
of the organization and fosters employee support of the organization’s undertakings.

« Increased job security and compensation.

In order to make joint L/M committees work, certain actions must occur and certain procedures
must be followed to:

« Ensure that upper management supports the joint effort and that this is conveyed both to
the union and other company representatives.

o Acknowledge that reservations exist on both sides and try to gradually build trust.

o Keep the committee focused on its goals and mission.

« Strive for a good balance of employee and management representatives who are willing
to invest in the process.

» Keep the committee structured; do not allow it to turn into a bull session.

« Remember that the committee is designed to serve all workplace constituencies, not just
workers and management.

o Assure that committee leadership is elected or selected, by consensus, to fill various roles.

o Make decisions fairly and use the consensus process.

o Know and work within the guidelines of federal and state regulations.

« Do not raise issues that really must be addressed at the collective bargaining table; it will
only undermine the viability and success of this process.

This partnership can succeed only when problems are identified, goals exist, priorities are set
forth, and trust is the foundation upon which it is built. Thus, everyone must be willing to work
on two-way communications with a forthright exchange of information. Joint solutions and real
action will become the visible products of these joint committees.
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PEER PRESSURE

Peer pressure is a very powerful motivator and can be either rewarding or punishing. Peer groups
who are doing just enough to get by tend to draw or attract lesser motivated individuals. The lesser
motivated individuals tend to identify with the peer group and are governed more by their peer
group than are the highly motivated individuals. Normally, highly motivated individuals do not
succumb as easily to peer pressure.

Social and family pressure has a role in motivating individuals, but most people sense that
peer groups are the prime movers in the workplace motivational arena; thus, in order to motivate
an individual who is under the influence of peers, one must spend time trying to change the peer
group behavior. This is the only way to achieve the motivation of an individual within that group.

The following is given as an illustration of this type of peer pressure. On one occasion a
construction company needed to reduce the number of accidents occurring on a project. Manage-
ment decided that an incentive program would be installed. In this program the workers were told
that if their group went a certain length of time without an accident, the group would receive an
award plus, each individual in the work group would also receive an additional reward. This was
visualized as creating a peer pressure situation because everyone began looking out for each other
in order to keep anyone from getting injured.

This incentive program did seem to work and have a positive effect on the workers. This was
best illustrated when one of the miners in this group slipped and broke an ankle. As they were
loading him into the ambulance, one of his fellow workers yelled to him saying, “tell them you
fell and broke it at home.” As you can see from this example, there was pressure from the peer
group to avoid accidents so they could receive their rewards.

FAMILY PRESSURE

The following is an example of how family pressure can be used as a positive reinforcement or
motivator. In this particular situation the workers in a company were told if they worked safely
at their jobsite, they would accumulate points that could be used to purchase items from their
company catalog. These items could be purchased for either themselves or their family members.

One worker said that his son reminded him daily to work safely. He did this because his father
had promised him a bicycle when he accumulated enough points. The father was extra cautious at
work because he had made this promise to his son and did not want to let him down. He said this
had been a true incentive for him and had motivated him to work safely. So, as you can see by
this example, there are times when family pressure can also be a true motivator.

On another occasion a company’s safety director sent a letter, written in Braille, to a select
group of employees. A few days later another letter followed which said

Dear Fellow Worker:

A few days ago you received a letter written in braille. This is what it said:

It has been noticed by your supervisors and coworkers that you often “forget” to wear your
safety eye wear. This letter is written in “braille,” the written language of the blind. We suggest
that you learn this language very soon so that you will be able to read and write when you
can no longer see. Contact your “Federation for the Blind and Visually Handicapped” for
instructions.

In concern for your sight, [ remain..........
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If this letter did not motivate the worker to wear his or her safety glasses, then the safety director
invited the employee and their spouse as his guest for a free weekend, including hotel and
meals, to tour the School for the Blind. The safety director brought with him his own blind son.
When given the tour of the school, the spouse was told that this would enable him or her to learn
how to care for a blind person.

As you can imagine, this particular safety director had a special motivation, a fire, and a zeal
for this particular issue; he felt that by involving a family member in this issue, they would be
an important motivator and the results would be more successful. Again, family pressure can be a
positive motivator.

In most cases, this type of approach is not recommended. Pressure and threats are not good
motivators; they often cause fear of failure. This often tends to paralyze individuals rather than
motivate them, but there are always exceptions to the rule.

THE WORKER CHALLENGE

Although motivating workers is not a straightforward task, one thing that has been found over
the years is that you need to be willing to listen to people and accept and implement their ideas.
This is often one of the highest powered motivators. When you are willing to do this, their job
becomes more interesting and challenging to them and they are more inclined to perform in a
positive manner.

When delegating responsibility, it is important to remember that once that person knows
what their responsibility is, let them alone to complete the task. Since they have played such
an important part in the decision making, their best motivator will be the desire to see the end
product.

Do not arbitrarily assign people to a task but ask them, if possible, what they want to do
and what they think they can accomplish. It is well founded that there is more than one way to
accomplish a job.

Anyone working on an assignment should feel that they can take a chance on doing it in a
different way they feels it will be more effective, as long as it does not endanger their safety, or
other workers’ safety.

It is more important that the person who will be doing the task feel that he or she has had
an important part in making the decisions concerning it. Many times it has been found that the
suggestions given by others are just as viable, if not more so, than those given by an owner or
supervisor. At times there may be mistakes made; nevertheless, it is still more important that those
involved in a task be part of the decision-making process — mistakes can normally be corrected
without much difficulty!

So, expect mistakes! If people are willing to do something, they will be more exposed to
the risk of making a mistake. Remember, only those who are doing nothing will never make a
mistake.

REWARDS

When positive behavior is accomplished, it is very important to remember to give some form of a
reward. This reward does not have to be monetary, but it must be something which is of value to
the person receiving it. The reward can be something as simple as granting a person’s request for
a tool or a piece of safety equipment because he or she did the work safely, or approving a shift
change for a worker who has been doing a good job and for personal reasons, needs the change.
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You should always be certain that these things are denoted to these workers as rewards for their
positive behavior.

MOTIVATIONAL TECHNIQUES

Are there any tried and proven techniques which will motivate people? The answer is “probably.”
But, if your approach is not well-thought out and planned, it will have no long-lasting effect and
could merely be thought of as a band-aid approach. You have probably used many of the approaches
found in this chapter, but you may not have thought about them as motivation techniques. Seldom
do we organize our motivational approach in such a manner that these techniques are viewed as a
part of a complete motivational package.

TRAINING

One of the major techniques in motivating people is training. At the basic roots of training is
the structuring of behavior, developing the ability to perform, and instilling a sense of purpose.
Training is essential and should be provided in order to achieve a goal or objective. These goals or
objectives can be such things as learning to drive a piece of machinery, being able to work safely,
teaching a sport, learning to communicate with others, etc.

Most training is behavioral or learning-objective driven. This could be viewed as the major
goal in the motivational process. In order to achieve this goal, you need to let workers clearly
know what they are expected to do and precisely how you want them to accomplish it. There
should be an expected level of attainment, whether it be mastery or just to gain a certain amount
of knowledge. And, in order to gain the expected skills, you should allow the workers time to
practice the new skills.

Perfect results should not be expected the first time; you should be pleased with small,
progressive steps. These steps should be evaluated on a regular basis and constant feedback should
be provided concerning their progress. Try dwelling on the positives instead of the failures and
work with them until they are able to perform a skill or pass an examination. In the training
process, the true reinforcer and reward for an individual or group is being recognized for their
ability to perform a skill, pass an examination, or complete a course. Individuals who are trained
will perform at a higher level than those who are learning as they go. Training improves efficiency,
safety, and the performance of workers.

MORE ABOUT REWARDS

Rewards are often short-lived motivators. They are usually not the results of performing an activity,
but appear some time after the task is accomplished. Most of us are rethinking our concepts of
rewards. It seems that accountability for performance and greater participation in making decisions
are more critical than our previous reward structure.

Rewards are often not viewed as rewards by those who receive them. The following is an
example of this. A sales manager wanted to keep his sales people working right up until the time of
a holiday. The manager, therefore, offered a unique reward. As the first prize, the sales person who
had the most sales for that week was offered one week of free ice fishing. One of the female sales
staff was heard saying that the second place prize ought to be, “two weeks of free ice fishing.”
Now who do you think the reward was of value to? Obviously, it was the sales manager, not the
sales people.
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REINFORCEMENT

Reinforcement is anything that is used to increase the likelihood of a person repeating the desired
behavior again. For instance, if you shoot a basketball several times but miss each time, this
becomes a negative reinforcer for you. If, on the other hand, you finally make a basket, this becomes
a positive reinforcer and you now try a little harder each time to improve your performance.

Be sure when you use reinforcement that it is always used in a positive and not a negative
manner. For instance, if a player shoots and makes a basket but the coach takes that player out of
the game because the player shot the basket at the wrong time, this becomes a negative reinforcer.
The coach’s intent was not to change the behavior of making baskets but, according to team rules,
to reinforce the behavior regarding the proper time to shoot. As you can imagine, this type of
negative reinforcement could cause the player to be so intent on shooting a basket at the proper
time that their ability to shoot could be considerably diminished.

The threat of something happening to us is neither a positive nor a negative reinforcer. It is
only after something has actually occurred and only then it becomes positive or negative. It is the
same as trying to train a worker to stop, look, and listen prior to lifting a heavy load. If the worker
does not understand the importance of the request, he or she does not realize the danger involved.
Only when a back injury has occurred will it become a negative reinforcement.

Then how do we motivate someone to respond to a desired behavior when there is no reinforcing
experience to help motivate them? In order to accomplish this, we must state the reason and
importance of the request and compliment them when they give the proper response.

INCENTIVES AS REWARDS

Using an incentive as a reward can be a positive motivator, but, unless you are able to achieve
a behavioral change, it may be only a temporary motivator. Therefore, in order to get the
behavioral change you desire, you need to be aware that workers hold a more positive atti-
tude toward their work when their supervisor provides them with the reward which they desire
and is most meaningful to them. Also, it has been found that employees are very receptive to
rewards given to them that were not expected. Rewards of this nature seem to be even more
satisfying and are received more enthusiastically than the rewards they knew they were going to
receive.

Many of us try to use rewards or incentives to achieve the behavior we would like to see, but,
as you have seen from the previous two examples, these have the potential to backfire. Therefore,
you can see how very important it is that your incentives and rewards be well-thought out and
planned so that this does not happen to you.

INCENTIVE PROGRAMS

There is no need to try to implement an incentive program if you do not have an implemented
safety and health program. All other aspects of safety and health must be in place before utilizing
an incentive program. In other words, an incentive program is a component to reinforce what
presently exists. If you have not structured an environment in which workers sense the importance
of safety, feel involved in the process, have safety conscious leaders and supervisors as role models,
and are directed by goals to prevent those incidents that can cause workplace injuries and illnesses,
then an incentive program is of no use.

But when an effective incentive program is an integral part of the overall workplace safety and
health effort, success after success has been espoused.
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SAFETY INCENTIVE PROGRAM FOR XYZ CONTRACTOR

In the hopes of further reducing our lost-time accidents, XYZ Contractor has decided to develop
an incentive program. This program is designed to show appreciation to our employees who
work safely. Providing and maintaining a safe work environment is of the utmost importance
to our company, our employees, and their families.

Individuals and work groups who work safely and have no lost-time accidents will be eligible
to choose awards from one of four catalogs. Each catalog will offer a wide range of home
appliances, shop and yard tools, children toys, sporting goods, and much more. Each catalog
will have an upper dollar value on its contents.

Catalog A will have products up to $25.00.
Catalog B will have products up to $50.00.
Catalog C will have products up to $75.00.
Catalog D will have products up to $250.00 (pertains only to groups).

When a worker completes a one-quarter work period with no accidents, he or she will be
eligible for an award. At that time, a selection can be made from Catalog A. Two quarters
of accident-free work will be rewarded with a selection from Catalog B. Three quarters of
accident free work will result in a selection from Catalog C. Each additional quarter will result
in the worker being eligible to select an additional item from Catalog C.

If a worker should suffer a lost-time accident, the worker will start the process again on the
first day of the next quarter. At the end of that quarter if there is no lost time, he or she may
make a selection from Catalog A. Also, for a worker to receive an award, they must have no
more than one unexcused absence (AWOL) per quarter.

Each member of a distinct workgroup will be eligible for an award when they go a quarter
without a lost-time incident. Each member of the workgroup can select an item from Catalog
A for that quarter and each ensuing quarter without a lost-time accident. If the work crew
completes a full year of accident-free work, each member will receive a selection from Catalog
D after the completion of four accident-free quarters.

In addition, a worker who submits an approved suggestion which increases production and/or
promotes safety will be eligible for a selection from Catalog C.

It is the company’s desire to provide the safest, most productive work environment possible
for all of its employee. Production and safety can go hand in hand. Remember “Getting
hurt............... HURTS!”

Thank you, and work safely.

The previous incentive program’s goals were to address and promote individual safety, peer
safety, increase production, and reduce absenteeism. This was done by providing individuals with
increasing awards for safe performance, as well as letting them select the types of products which
were most valuable to them. Also, absenteeism negated the ability of an individual to receive an
award. But, even if a worker had an accident during a quarter, there was still the incentive to start
fresh the next quarter rather than having to wait a full year before being eligible to receive another
reward; this would have been demotivational. Also, as part of the program, the company hoped
that peer pressure would inspire the workers to look out for each other since, as a team, they would
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be working for a higher reward for four quarters of safe work. Also, in this program the individual
worker was encouraged to become involved in both production and safety by being rewarded for
giving production and safe work suggestions.

Other types of incentives or rewards that could be given are

A “title” to those employees who deserve it; remember, titles cost a company nothing.
« Employee of the month plaques.

o Special parking spaces.

« Personal days off (can be used at worker’s discretion with approval).

» Compensatory hours.

e Money; it is good for one time and that time only.

« Bonds, stock, gold, or silver; they are usually kept and thus a constant reminder.
o Items with company logo and worker’s name.

» Special commemorative items or pins.

« Tangible items (products).

o One-of-a-kind or limited edition items (belt buckles, knives, etc.).

SpeECIAL EMPHASIS

In order to address a unique issue or a specific problem, the use of special emphasis programs is
appropriate. These programs define a problem or issue, use symbolism (drawings or slogans) to
elicit or trigger an appropriate response, indicate a true interest in the special area of emphasis,
and use a structured approach to address the special issue. It is used to cause focused attention
on a specific area. A good example of this is the organization “Mothers Against Drunk Driving
(MADD),” which has been somewhat successful in decreasing drunk driving.

If you have had a lot of back injuries or failure of individuals to wear PPE, you can set goals
and objectives, develop communication or awareness approaches, design reinforcement/incentives,
track progress/evaluate, and revise/revamp when necessary. The target in an emphasis program is
focused and very specific; you are looking for observable outcomes such as reducing back injuries
on your construction site.

CONTESTS

Some organizations use contests for incentives but, generally, they are found to be unsatisfactory.
In many instances, too many negative response factors come into play. Contests are a type of
competition and not everyone likes to compete. Many times there is only one winner in the contest
and, therefore, many receive no type of reward even though they have worked very hard and to
the best of their ability. This can affect an individual’s status and, at times, even their morale.

Contests do not increase total productivity, do not increase cooperation, do not motivate
everyone, but are self-serving, decrease group problem-solving, and may cause suspicion and
hostility. You can, after reading the previous list of negatives, understand why contests generally
are not a recommended practice. As with anything, though, there are always exceptions to the rule.

If you do decide that a contest is good for your particular situation, design the contest so
that it will involve all individuals, foster status and pride, involve group competition, and involve
the management. Be sure that the same individual does not win all the time; this can be very
discouraging to the other participants. If varied skill levels exist, use handicaps. Make sure winning
and losing is distributed and give prizes to first, second, and third place winners. Contests can be
somewhat effective when properly used, but do not “bet the farm” on them being the answer to
your motivational issues.
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Gimmicks AND GADGETS

Gimmicks and gadgets are novel or unconventional ideas, gifts, or devices which call attention
to a desired response and maintain motivation in an unusual manner. Some examples are as
follows:

« Presenting a crew with monogrammed jackets for their achievement or performance.

« Giving “Spouse Kits” which contain items such as sugar, salt, matches, or lapel pins.
These can be used as reminders by putting a message on them and slipping them into a
lunch box or pocket.

o Using an Olympic weight lifter to demonstrate the right way to lift.

« Utilizing other gadgets such as knives, belt buckles, caps, pens, key chains, patches, rings,
tee shirts, or trophies.

All of the above ideas are short-term motivators and should be used only to supplement an existing
comprehensive program; they should not be the entire program.

VISUALS

Visuals, such as posters and bulletin boards, can be used as motivational tools. They are beneficial
in that they serve as a constant reminder of the desired goal you are trying to reach. Bulletin
boards posters need to be changed often and kept updated. You can even get your employees who
have graphic or artistic talents to develop posters which you can have reproduced and posted. An
example of this can be found in Figure 3.1. This way the employees get some recognition and
you do not have the cost of commercially made posters. Videos are also another excellent way of
motivating individuals or groups.

When giving a talk, the use of visuals normally increases the effectiveness of that presentation.
Using personalized information, written literature, and statistics tends to more readily hold the
participants’ attention.

DON'T KRAK A GOOD EGG

WEAR YOUR HARD HAT

FIGURE 3.1 Example of safety poster
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CONFERENCES/SEMINARS

Conferences and meetings can be used as good motivational tools. In these meetings all members
of the group are focused on one topic, problem, or activity and everyone can respond to the
same information and materials. In this setting the group can be motivated to act as one entity.
Therefore, do not overlook the possibility of using this type of method; it can be very beneficial.
When returning from a conference or seminar, individuals or groups are often rejuvenated because
of the new ideas they received during the meetings.

NONFINANCIAL INCENTIVES

Nonfinancial incentives can be such things as the use of praise, knowledge of results (output),
competition, experience of progress, experience of achievement, or granting a request. Some of
the most powerful motivators are achievement, recognition, a person’s work or task, responsibility,
and growth potential.

The previously listed motivators can become functional by giving someone more control, but at
the same time, holding them accountable. You can make them more accountable by making them
responsible for a discrete outcome, or allowing them additional authority. You will also be more
successful if you keep the people you are trying to motivate informed by direct communication,
instead of through someone else. Challenge them with more difficult tasks and allow them to
become specialized in a certain area.

Communication/interpersonal relations, employers/supervisors, promotion/recognition, work
conditions, and status are some external factors which motivate people. The personal or internal
motivators are those things which give more freedom of choice of activity, freedom from criticism,
work environment, choice of peers, fewer status factors, less supervisor or employee conflict, and
more opportunity to be oneself.

SUMMARY

It is evident that we spend a large portion of our lives either motivating ourselves or trying to
motivate someone else. Thus, hopefully you have gained some insights into ways that you can
be more effective at motivating yourself and others. In summary, some of the key traits which
I believe are critical to understanding how to motivate people are as follows:

People are self-motivated.

What people do seem logical and rational to them.

People are influenced by what is expected of them.

To each individual, the most important person is oneself.

People support what they create or are involved in.

Conflict is natural (normal) and can be used positively.

People prefer to keep things the way they are rather than to make a change.
People are under-utilized.

PN R WD =

With these thoughts in mind, people can be motivated by:
1. Allowing them involvement and participation.

2. Delegating to them responsibility with authority.
3. Effectively communicating with them.
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4. Demonstrating concern and assisting them with counseling and coaching.
5. Being a good role model to them.

6. Having high expectations of them.

7. Providing rewards and promotions based upon their achievements.

Workers need to know what is expected of them, what happens if they do not perform, and
what their rewards, outcomes, or consequences will be. We are motivated by what we think the
consequences of our actions will be. Those consequences should be immediate, certain, and positive
if we expect them to be motivational.

Practically all our motivational attempts are geared toward peers or employees and this is
accomplished through their employers, fellow workers, or supervisors. These motivators are, among
other things, a funnel which directs all materials and information to those who need to be motivated.
The motivator also directs or carries out the vast majority of learning. Everything that motivates
students, children, or employees is applied by them and, obviously, their role is crucial.

People have many abilities and talents that they are unaware of or just do not use. As a
motivator, it is your responsibility to bring out those hidden abilities and talents and channel them
toward the goals, outcomes, behaviors, and objectives you desire. If this is done as discussed in
previous chapters, it will give them a new sense of enthusiasm and self-esteem.

Motivation takes a lot of nurturing and caring for both the people involved and the goals to be
attained. Many organizations say that people are their most important asset but fail to exhibit that
principle by the manner in which they treat their employees.

Motivation is not something which you can schedule for a Thursday at 2:00 P.M. It is a process
that requires your continuing commitment and your ability to have an objective view of your own
self. You must also have an understanding of your effect on others.

The essence of motivation is to find meaning in what you are doing. Motivation is the
predisposition of doing something in order to satisfy a need. In real life, most people rarely have
just one need; they have several needs at any one given time and are, consequently, moved to do
something about them. Unfortunately, if they have too many needs facing them at one time, they
may become indecisive, highly aggressive, negative, or even irrational.

Motivation is internal and can be stimulated by leadership and incentives. But, unless you
know something about the needs, desires, and drives of the other person, your leadership and
incentives may be completely ineffective. When a person’s task or job does not permit him or her
to satisfy his own personal needs, he is less likely to work as hard at accomplishing the task you
have chosen for him.

It seems safe to say that people do things well if they are excited about their assigned tasks.
When their external environment assures that their own needs, wants, and desires will be met, it
further enhances their desire to do a good job. You, as a leader/motivator, are also responsible for
helping others meet the demands of their world to the level of their capabilities. When each of
these aspects are being fulfilled, you will have an excellent motivational situation.

Robert R. Blake and Jane Srygley, management experts, presented some sound principles for
behavioral change and motivation in the Training and Development Journal. These principles are
practical and require creativity by the motivator. They are as follows:

1. Fulfillment through contribution is the motivation that gives character to human interac-
tion and supports productivity.

2. Responsibility for one’s own actions is the highest level of maturity and is only possible
through widespread delegation of power and authority.

3. Open communication is essential for the exercise of self-responsibility.
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4. Shared participation in problem-solving and decision-making stimulates active involve-
ment in productivity and creative thinking.

5. Conflicts are solved by direct problem-solving confrontation and with understanding and

agreement as the basis of a cooperative effort.

Management should offer objectives.

Merit should be the basis of rewards/promotion/recognition.

Learning comes through critique of work experience.

Norms and standards that regulate behavior and performance support personal and orga-

nizational excellence.'”

A

In order to motivate one person or a group of people, you must pay close attention to the
fundamentals. But according to an article written by Lee lacocca, the legendary football coach,
Vince Lombardi, said there is another very important ingredient in the motivating process. He
believed that the true ingredient for motivating people is having the ability to show a genuine and
sincere caring for your team members, your fellow workers, and/or your family members. This
caring must be genuine because people can tell the difference! !

Thus, the perception exists that in order for people to grow they need the freedom to make
decisions without the fear of being penalized. When they are given this freedom, they gain
confidence in themselves and become more productive workers. Individuals are more apt to be
motivated when they sense that you, as their leader, personally care for them and they can approach
you without feeling threatened. Be sure when they give you their comments on issues or discuss
their needs, that you give them careful consideration; this is vital in having a good working
relationship.

It is critical that everyone knows the rules and expectations in each situation. These rules and
expectations should apply to everyone; no person should receive preferential treatment. To be a
good motivational leader, you must first and foremost set the example you want to be followed.
By demonstrating your attitude of being prompt, conscientious, and consistent, others will be more
likely to follow your lead.

Communication is imperative in motivational situations! You must keep others informed and be
sure to speak in a straightforward manner, using no jargon, slang, or offensive language. Manners
are critical and never inappropriate when dealing with people. Make sure that you actively listen
to them and get to know those you are trying to motivate: their likes/dislikes, hobbies, families,
and special interests.

Involve everyone you are working with. Let them make decisions or, at the very least, be part
of the decision process; this includes the goal-setting process as well. Make sure individuals have
opportunities to succeed and feel they are contributing.

Interact with the individuals you are working with. This will give you an opportunity to see
how they are doing and to gain a good rapport with them. Frequently give them feedback on their
progress; do not wait until they have to ask for it or wait for special occasions. Praise their work
and provide recognition and rewards when appropriate. Show everyone respect and remember their
time is valuable to them and to you. Do not waste it!

Invest as much as you can in those who work with you or for you. You are responsible to
help people develop themselves to their fullest potential. Your time is one of the most valuable
commodities which you can share with others.

Few motivational techniques can beat the one-on-one contact. People you are trying to motivate
do not expect you to act, talk, dress, socialize, or be like them in order for you to be a good
motivator. You must be yourself and have a true interest and concern for them. They will respect
you for who you are. Ralph Waldo Emerson said it best,

“What you are or what you do speaks so loudly that I cannot hear what you say,”
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4 Construction Safety and Health
Programs

The need for health and safety programs in the construction industry has been an area of controversy
for some time. Many in the construction industry feel that written safety and health programs are
just more paperwork, a deterrent to productivity, and nothing more than another bureaucratic way
of mandating safety and health on the job. But over a period of years, data and information have
been mounting in support of the need to develop and implement written safety and health programs
in the construction industry.

This perceived need for written programs must be tempered with a view to their practical
development and implementation. A very small contractor who employs one to four employees and
no supervisors in all likelihood needs only a very basic written plan, along with any other written
programs that are required as part of an OSHA regulation. But, as the size of the contractor’s
business and the number of employees increase, the contractor becomes more removed from the
hands-on aspects of what now may be multiple projects.

Now the contractor must find a way to convey support for safety to all those who work with
and for him or her. As with all other aspects of business, the contractor must plan, set the policies,
apply management principles, and assure adherence to the company’s goals in order to facilitate
the efficient and effective completion of projects. Job safety and health should be managed the
same as any other part of the contractor’s business.

The previous paragraph simply states that in order to effectively manage safety and health, a
construction company must pay attention to some critical factors. These factors are the essence
in managing safety and health on construction worksites. The questions that need to be answered
regarding managing safety and health are as follows:

What is the policy of the contractor regarding safety and health on his/her projects?
What are the safety and health goals for the company?

Who is responsible for occupational safety and health?

How are supervisors and employees held accountable for job safety and health?
What are the safety and health rules for this type of construction?

What are the consequences of not following the safety rules?

Are there set procedures for addressing safety and health on the jobsite?

Nk wb -

Specific actions can be taken to address each of the previous questions. The written safety and
health program is of primary importance in addressing these items. Have you ever wondered how
your company is doing in comparison with a company without a safety and health professional
and a viable safety and health program? Well, wonder no more. . . .

In research conducted by the Lincoln Nebraska Safety Council in 1981, the following con-
clusions were based on a comparison of responses from a survey of 143 national companies.
All conclusions have a 95% or more confidence level. Table 4.1 is an abstraction of results from
that study.

65
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TABLE 4.1
Effectiveness of Safety and Health Program Findings

Fact Number Statement

1

Do not have separate budget for safety.

Findings
43% more accidents

2 No training for new hires. 52% more accidents
3 No outside sources for safety training. 59% more accidents
4 No specific training for supervisors. 62% more accidents
5 Do not conduct safety inspections. 40% more accidents
6 No written safety program compared with companies that have written 106% more accidents
programs.
7 Those using canned programs, not self-generated. 43% more accidents
8 No written safety program. 130% more accidents
9 No employee safety committees. 74% more accidents
10 No membership in professional safety organizations. 64% more accidents
11 No established system to recognize safety accomplishments. 81% more accidents
12 Did not document/review accident reports, and reviewers did not have 122% more accidents
safety as part of their job responsibility.
13 Did not hold supervisor accountable for safety through merit salary reviews. 39% more accidents
14 Top management did not actively promote safety awareness. 470% more accidents

It seems apparent from the previous research that in order to have an effective safety program,
at a minimum, a contractor must

« have a demonstrated commitment to job safety and health
o commit budgetary resources

e train new personnel

« insure that supervisors are trained

« have a written safety and health program

« hold supervisors accountable for safety and health

« respond to safety complaints and investigate accidents

o conduct safety audits.

Other refinements can always be part of the safety and health program, which will help reduce
workplace injuries and illnesses. They are more worker involvement (e.g., joint L/M committees),
incentive or recognition programs, getting outside help from a consultant or safety association, and
setting safety and health goals.

If a decrease in occupational incidents that result in injury, illness, or damage to property
is not reason enough to develop and implement a written safety and health program, the other
benefits from having a formal safety and health program seem well worth the investment of time
and resources. Some of these are

« reduction of industrial insurance premiums/costs

« reduction of indirect costs of accidents

o fewer compliance inspections and penalties

« avoidance of adverse publicity from deaths or major accidents
« less litigation and fewer legal settlements

 lower employee payroll deductions for industrial insurance

« less pain and suffering by injured workers
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« fewer long-term or permanent disability cases

« increased potential for retrospective rating refunds

« increased acceptance of bids — more jobs

« improved morale and loyalty from individual workers
« increased productivity from work crews

« increased pride in company personnel

« greater potential of success for incentive programs.

REASONS FOR A COMPREHENSIVE SAFETY PROGRAM!

The three major considerations involved in the development of a safety program are as follows:

1. Humanitarian

Safe operation of workplaces is a moral obligation imposed by modern society. This obliga-
tion includes consideration for loss of life, human pain and suffering, family suffering and
hardships, etc.

2. Legal obligation

Federal and state governments have laws charging the employer with the responsibility for safe
working conditions and adequate supervision of work practices. Employers are also responsible
for paying the costs incurred for injuries suffered by their employees during their work activities.

3. Economic

Prevention costs less than accidents. This fact is consistently proven by the experience of thousands
of industrial operations. The direct cost is represented by medical care, compensation, etc. The
indirect cost of four to ten times the direct cost must be calculated, as well as the loss of wages to
employees and the reflection of these losses on the entire community.

All three of these are good reasons to have a health and safety program. It is also important that
these programs be formalized in writing, since a written program sets the foundation and provides
a consistent approach to occupational and safety for the construction company. There are other
logical reasons for a written safety and health program. Some of them are as follows:

« It provides standard directions, policies, and procedures for all company personnel.

« It states specifics regarding safety and health, and clarifies misconceptions.

« It delineates the goals and objectives regarding workplace safety and health.

« It forces the company to actually define its view of safety and health.

« It sets out in black and white the rules and procedures for safety and health that everyone
in the company must follow.

« It is a plan that shows how all aspects of the company’s safety and health initiative work
together.

o It is a primary tool of communication of the standards set by the company regarding
safety and health.

BUILDING A SAFETY AND HEALTH PROGRAM

The length of such a written plan is not as important as the content. It should be tailored to the
company’s needs and the health and safety of its workforce. It could be a few pages or a multiple-
page document. But, it is suggested you adhere as much as possible with the KISS principle (Keep

© 2006 by Taylor & Francis Group, LLC



68 Handbook of OSHA Construction Safety and Health

It Simple Stupid). In order to insure a successful safety program, three conditions must exist. These
are management leadership, safe working conditions, and safe work habits by all employees. The
employer must

« let the employees know that you are interested in safety on the job by consistently
enforcing and reinforcing safety regulations;

« provide a safe working place for all employees; it pays dividends;

« be familiar with federal and state laws applying to your operation;

« investigate and report all OSHA recordable accidents and injuries. This information may
be useful in determining areas where more work is needed to prevent such accidents in
the future;

« make training and information available to the employees, especially in such areas as first
aid, equipment operation, and common safety policies;

« develop a prescribed set of safety rules to follow, and see that all employees are aware
of the rules.

RULES

Employees have the most at stake in terms of losses and must be aware that safety rules are for
their own benefit. The employees’ responsibilities include the following:

o Abiding by established safety procedures. Rules and safety equipment work only if
correctly used.

o Being familiar with federal, state, and company rules.

o Taking advantage of training that would improve his or her knowledge of safety or job
skills.

COMMUNICATIONS

Many safety problems arise because we assume that everyone knows the proper and safe way to do
a job. In actual practice, this is not so. It is imperative that management insures that everyone on
the property knows the safety policies of the company and the proper methods to use in performing
their job.

A large percentage of injuries occur when people are not aware of policies, methods, or basic
skills needed to safely perform a job. The responsibility for communicating these concepts rests
with management. A line of communication must be established that is constantly furnishing
information to all employees. Some methods of communicating the safety message are

« safety meetings

job training

« safety bulletin boards

« accident investigations

o new employee indoctrination

« safe behavior on the part of the supervisors
« job analysis for safety

toolbox safety talks.

L]

Plan your lines of communications and keep them open. A safety program may be good on paper,
but unless it is communicated to the workers, it is useless.
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The following safety practices should form the basis of a good safety program and delineate
safety and health factors that will enhance the overall communication process. Each jobsite or
contractor will probably include other standards based on the needs of their own operation.

1. Communications shall be established for emergency purposes.
A. Telephone.
B. Two-way radio.

2. Emergency numbers shall be posted.

. Doctor.

. Ambulance.

. Fire.

. Federal and state agencies.

. Hospital.

3. An emergency plan shall be developed, posted, and practiced. All workers should be

trained in emergency procedures.

4. Personal safety protection shall be worn in and around the operations.

Hardhats.

Safety glasses.

Hard-toed shoes/boots.

Special safety equipment needed for specific areas (e.g., gloves, respirators, ear

plugs, safety lines, etc.).

5. Someone shall always be delegated to be in charge in the event the usual supervisor is
absent for any reason.

6. No person shall be assigned to work in any area alone, unless they can be seen or their
cries for help can be heard.

7. No person shall be assigned to perform any job known to be hazardous, unless proper
precautions have been taken.

8. Maintenance shall not be performed on machinery until the machinery is stopped and a
positive lock-out procedure is followed. A written procedure should be established that
is understood by all employees.

9. When a guard is removed from machinery for repair and/or maintenance purposes, the
guard shall be replaced before the machinery is started and/or energized. Tags stating
removal of guard may be used.

10. Vehicles shall be checked for safety prior to starting a shift. If a malfunction occurs
during the shift, the operator shall have the vehicle repaired immediately. An equipment
checklist good for this purpose for each piece of equipment shall be provided.

11. No person shall work near or under improperly supported (soil) or stored materials
(pipe).

12. Areas requiring special protective devices shall be posted, and rules for using equipment
shall be strictly enforced.

13. Roadway signs regarding speed and specific driving problems shall be posted to inform
drivers of road conditions.

14. Electrical problems shall not be worked on and adjustments shall not be made by
anyone other than a person qualified to do the work.

15. The storage of explosives in or around an operation must meet the requirements of the
Bureau of Alcohol, Tobacco, and Firearms standards.

16. No person shall be assigned to or allowed to handle explosives for initiating blasts
unless they are competent to do so.

o w
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TRAINING

Experience shows that a good safety program is based on a well-planned, ongoing training program.
The training program should include both safety and the skills involved in performing the tasks to
be accomplished. The training program should include a minimum of classroom-type experiences
and continual reinforcement of training concepts in on-the-job training (OJT) situations. The length
of the training sessions is not as important as their quality. A well-planned program will save time
and increase the effectiveness of the training. The basic general objectives of the training program
should include the following:

1. An understanding of the company’s basic philosophy and genuine concern for safety on
the job.

REMEMBER, BEHAVIOR OF THE SUPERVISOR WILL “SAY” MORE THAN ANY
TRAINING PROGRAM. SAFE BEHAVIOR OF THE SUPERVISOR IS A MUST FOR
ANY SAFETY PROGRAM.

Basic skills training. A skilled worker is a safe worker.

A thorough knowledge of company safety policies and practices.
Indoctrination of new employees.

Annual training required as necessary or any required by law.

Nk

A list of suggested training topics for supervisors should include

« organization and operation of a safety program

« building attitudes favorable to safety

« knowledge of federal and state laws

o first-aid training

« the investigation and methods of reporting accidents to the company and government
agencies

« accident causes and basic remedies

« job instruction for safety

« motivating safe work practices

e communicating safe work practices

« making the workplace safe

» mechanical safeguarding

« safe handling of materials

« the number and kinds of accidents

« the supervisor’s place in accident prevention

« the cost of accidents and their effect on production.

Subject areas that can sharpen supervision skills also enhance safety effectiveness, especially in
the areas of

1. giving job instruction

2. supervising employees on the job
3. determining accident causes

4. building safety attitudes.*

* A side benefit of such training is a more effective supervisor for production and cost-effectiveness.
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Training topics for all employees may include

« technical instruction and job descriptions
« safety rules and practices

« method of reporting accidents
 importance of first-aid treatment

o where to get first aid

« explanation of policies and responsibilities
« where to get information and assistance

« federal and state laws

o first-aid training

« any other subjects of importance.

Training programs may be obtained from a variety of sources.* Much of the training is provided
without charge by:

« government agencies, both federal and state

« professional and industrial associations

o equipment and product representatives

e insurance companies

« films and audio-visual materials (on loan)

« qualified or experienced people in your own company
 construction safety consultants.

Attempt to keep safety subjects pertinent. Think of upcoming jobs and anticipate possible safety
concerns. An excellent safety meeting may be nothing more than relating some precautions to a
crew when giving work instructions. Plan your training program in advance so that the time spent
will be worthwhile.

ACCIDENT INVESTIGATION

The use of real accident outcomes and the company’s accident experience are important to good
training. The results can be used not only in training sessions but for safety talks and safety
meetings.

A complete and thorough investigation should be made to ascertain the cause or causes of every
incident. Care should be taken to insure that it is a fact-finding and not a fault-finding operation.
Too many investigations are for the express purpose of finding someone to condemn. This is the
wrong approach. The only purpose for investigating an accident should be to find exactly what
happened so that proper steps can be taken to prevent recurrence.

An investigation can be divided into these five main categories:

WHO? WHAT? WHEN? WHERE? HOW?

* Use variety to keep your safety training interesting. The use of outside speakers, audio-visual aids, incentives, and awards
are all proven techniques.
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The following is a list that should be helpful in answering the five important questions.

NN R L=
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Who was involved?

What was the injured doing at the time of the accident?

Was this part of their regular work?

How long had the worker been employed in this position?

Was the worker trained or experienced in the work being performed?
Was/were the worker(s) qualified to perform the function?

Were operating procedures established for the task involved?

Were procedures followed, and if not, why not?

Was the worker following instructions?

Was the work being performed in the customary manner?

. Were safety rules violated?

. Did the worker have any known physical defects?

. Had the worker shown a tendency toward improper safety attitudes?
. Was adequate safety equipment or proper clothing worn?

. Why did the accident occur?

. What caused the situation to occur?

What actions contributed to the accident?

. Was the job or layout properly planned?

. Was the job being properly supervised?

. What type of equipment was being used?

. Was defective equipment a contributing factor?
. Was proper equipment being used?

. Was equipment adequately safeguarded?

24.
25.
26.
27.
28.
29.
30.
31.
32.

What hazardous arrangement or unsafe process contributed to the accident?
Were supervisory personnel aware of the hazards?

What were the contributing conditions?

Equipment involved was owned by whom?

Were weather conditions a contributing factor?

Was the time a contributing factor?

What should be done?

What has been done?

Where else might this or a similar situation exist, and how can it be avoided?

Methods for preventing future accidents of a similar nature should be identified. Supervisors and
workmen should be aware of hazards at all times. Any good safety program has mechanisms for
the identification of hazards. Supervisors should informally inspect the work area at all times;
however, a written safety inspection should be performed at least once a week. The following
forms the basis of a weekly checklist.

Physical Hazards

NN R L=

Machine guarding.

Housekeeping.

Condition of tools and equipment.

Lighting.

Soil conditions.

Condition of floors, stairways, and walkways.
Provisions for safe access to overhead equipment.
Electrical hazards.
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9. Exit facilities.
10. Personal protective apparel and equipment.
11. Equipment maintenance and checkoff sheets.

Not only should supervisors be trained to conduct workplace audits, but workers should also be
able to identify hazards, unsafe conditions, and unsafe acts. Extra pairs of eyes are always helpful
and induce everyone to identify and report hazards. This makes the program a dynamic approach
to the goal of better job safety and health.

Unsafe Practices (Acts)

1. Improper operation of machines and equipment.

2. Removal or nullification of machine guards or safety devices.

3. Use of defective tools or equipment or makeshift tools. Failure to secure unsafe tools.

4. Overloading, overcrowding, improper storage or handling of materials.

5. Working under suspended loads, near open hatches, riding loads, creating operation
traffic hazards.

6. Repairing or adjusting equipment in motion, under pressure, electrically charged, or

containing dangerous materials.
7. Failure to use, or use of inadequate, PPE or safety devices.
8. Horseplay.

EVALUATION

The following is a quick review of the overall content of an effective safety and health program.
This is a very general checklist.

QUICK REVIEW SHEET FOR SAFETY AND HEALTH PROGRAMS

COMMUNICATION

—— A written safety policy exists.
—— A list of company safety and health rules exist.
—— Frequent safety meetings are conducted.

SAFE WORK PRACTICES

—— Trained individuals perform hazardous tasks.
—— Machine and maintenance checklists are used.
—— Personal protective equipment is used.

SAFETY INSPECTION

—— Formal safety inspections are conducted at least weekly.
—— Daily visual safety inspection takes place.

—— Follow-up occurs on all safety suggestions.

—— Job observations are conducted by supervisor.

—— Health and safety rules are enforced.
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QUICK REVIEW SHEET FOR SAFETY AND HEALTH PROGRAMS (continued)

TRAINING

—— Have an approved training plan.

—— Have outlines for training sessions.

—— Have a systematic approach to task training.

—— Have job safety analysis or safe operating procedures for job classifications.

ACCIDENT INVESTIGATION

—— All accidents are investigated.
—— An accident investigation form is used.
—— Accidents are analyzed.

EXPLAINING THE REQUIREMENTS AND ELEMENTS OF OSHA GUIDELINES
FOR A SAFETY AND HEALTH PROGRAM?

Although federal regulations do not currently require employers to have a written safety and health
program, the best way to satisfy OSHA requirements and reduce accidents is for employers to
produce one. In addition, distributing a written safety and health program to employees can increase
employee awareness of safety and health hazards while, at the same time, reduce the costs and
risks associated with workplace injuries, illnesses, and fatalities.

Federal guidelines for safety and health programs suggest that an effective occupational safety
and health program must include evidence of:

o Management commitment and leadership.

« Assignment of responsibility.

« Identification and control of hazards.

« Training and education.

o Recordkeeping and hazard analysis.
Availability of first aid and medical assistance.

If a representative from the OSHA visits a jobsite, he or she will evaluate the safety program
using the elements listed above. The compliance officer will review the previous items to assess
the effectiveness of the safety and health program.

The OSHA has set some guidelines for effective safety and health programs. Their application
and description are presented to assist in the development of a written program.

MANAGEMENT COMMITMENT AND LEADERSHIP

“Management Commitment and Leadership” includes a policy statement that should be developed
and signed by the top person in the company. Safety and health goals and objectives should be
included to assist with establishing workplace goals and objectives that demonstrate the company’s
commitment to safety. An enforcement policy is provided to outline disciplinary procedures for
violations of the company’s safety and health program. This safety and health, as well as the
enforcement policy, should be communicated to everyone on the construction jobsite. Some of
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the key aspects found under the heading, “Management Commitment and Leadership,” are as
follows:

Policy statement: goals established, issued, and communicated to employees.
Program should be revised annually.

Participation in safety meetings, inspections, safety items addressed in meetings.
Commitment of resources is adequate in the form of budgeted dollars.

Safety rules and procedures incorporated into jobsite operations.

Procedure for enforcement of the safety rules and procedures.

Statement that management is bound to adhere to safety rules.

Nk »wD =

A safety and health policy statement clarifies the policy, standardizes safety within the company,
provides support for safety, and supports the enforcement of safety and health within the company.
It should set forth the purpose and philosophy of the company, delineate the program’s goal, assign
responsibility for all company personnel, and be positive in nature. It should be as brief as humanly
possible. (See the Model Construction Safety and Health Program (MCS&HP) later in this chapter.)

Goals and objectives are very important and should be directly observable and measurable.
They should be reasonable and attainable. The following are some examples of goals and objectives
and the issues faced by those using them:

o Zero fatalities or serious injuries. (This is usually a “pie in the sky” or unreachable goal
for most contractors. For example, if you had 25 accidents last year, zero is probably not
possible.)

» Reduce injuries, lost workday accidents, and workers compensation claims by %.

« Prevention of damage or destruction to company property or equipment.

« Increase productivity through reduction of injuries by %.

» Reduce workers’ compensation costs by decreasing the number of claims to or the
cost by %.

o Enhance company’s image by working safely. Can you measure this in some way?

» Keep safety a paramount part of workers’ daily activities. What are indicators of this?
Number of near misses, report of hazards, or number of observable unsafe acts.

o Recognize and reward safe work practices. How is this a goal? What could be the
measurable outcome of this objective?

ASSIGNMENT OF RESPONSIBILITY

“Assignment of Responsibility” identifies the responsibilities of management officials, supervisors,
and employees. An emphasis on responsibility for safety and health is more creditable if everyone
is held accountable for their safety and health performance as related to established goals.

The company/contractor should designate an individual who knows the site, has knowledge
of safety and health, and is accountable for the safety and health function. Also, all supervi-
sors/forepersons must be told their responsibilities for job safety and health. All employees should
be informed of the exceptions relevant to safety and health on the jobsite.

IDENTIFICATION AND CONTROL OF HAZARDS

“Identification and Control of Hazards” includes those items that can assist you with identifying
workplace hazards and determining what corrective action is necessary to control them. These
items include jobsite safety inspections, accident investigations, safety and health committees,
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and project safety meetings. Identification and control of hazards should include periodic site
safety inspection programs that involve supervisors and, if you have them, joint L/M committees.
Safety inspections should ensure that preventive controls are in place (PPE, guards, maintenance,
engineering controls), that action is taken to quickly address hazards, that technical resources such
as OSHA state agencies, professional organizations, and consultants are used, and that safety and
health rules are enforced.

The core of an effective safety and health program is hazard identification and control. Periodic
inspections and procedures for correction and control provide methods of identifying existing or
potential hazards in the workplace and eliminating or controlling them. The hazard control system
provides a basis for developing safe work procedures and injury and illness prevention training.
Hazards occurring or recurring reflect a breakdown in the hazard control system.

The written safety and health program establishes procedures and responsibilities for the
identification and correction of workplace hazards. The following activities are used by this
company/contractor to identify and control workplace hazards: jobsite inspections, accident inves-
tigation, safe operating procedures, and safety and health committees.

As part of this safety and health program, the responsible site contractor for each company
project/jobsite needs to identify “high hazard” areas of operation and determine inspection priorities,
establish inspection responsibilities and schedules, and develop a management system to review,
analyze, and take corrective action on inspection findings. This is especially true of today’s
construction environment, where OSHA has gone to great lengths to address safety and health
responsibilities on multi-employer jobsites/projects. (See Chapter 13 — OSHA Compliance for
Information on Multi-employer Worksite.)

All accidents should be investigated to determine causal factors and prevent future recurrences
of similar accidents. A written report of investigation findings should be prepared by the injured
employee’s immediate supervisor and submitted to the site superintendent for review. In most cases
a standard format should be developed to assure that each incident information report is consistent
and complete. Whenever an accident is reported, the supervisor of the injured worker(s) should
respond to the scene of the accident as soon as possible and complete the supervisor’s accident
report. All witnesses should be interviewed privately as soon as possible after the accident. If
possible, the supervisor should interview the worker(s) at the scene of the accident so that events
leading up to the accident can be re-enacted.

Photographs should be taken as soon as possible after the accident and should include the time
and date taken. Supervisors are required to submit accident investigation reports that answer the
questions: Who, What, When, Where, and How? as denoted earlier in this chapter.

TRAINING AND EDUCATION

“Training and Education” is one of the most important elements of any safety and health program.
Each training item should describe methods for introducing and communicating new ideas into
the workplace, reinforcing existing ideas and procedures, and implementing your safety and health
program into action. The training needs may range from supervisor training, especially work task
training, employee updates, and new worker orientation. The content of new worker or new site
training should include at least the following topics:

o Company safety and health program and policy.

« Employee and supervisory responsibilities.

o Hazard communication training.

« Emergency and evacuation procedures.

o Location of first-aid stations, fire extinguishers, and emergency telephone numbers.
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« Site-specific hazard.

 Procedures for reporting injuries.

» Use of PPE.

o Hazard identification and reporting procedures.

« Review of each safety and health rule applicable to the job.
« Site tour or map where appropriate.

It is a good idea to have follow-up for all training which may include working with a more expe-
rienced worker, supervisor coaching, job observations, and reinforced good/safe work practices.
Supervisors/forepersons are responsible for the prevention of accidents for tasks under their
direction, as well as for thorough accident prevention and safety training for the employees they
supervise. Therefore, all supervisors/forepersons will receive training so that they have a sound
theoretical and practical understanding of the site-specific safety program, OSHA construction
regulations, and the company’s specific safety and health rules. They should also receive training
on the OSHA Hazard Communication Standard, site emergency response plans, first aid and
CPR, accident and injury reporting and investigation, and procedures for safety communications,
such as toolbox safety talks. Beyond these training requirements described previously, additional
training might cover the implementation and monitoring of a construction safety program, personnel
selection techniques, OSHA recordkeeping requirements, and motivating individuals and groups.

RECORDKEEPING AND HAZARD ANALYSIS

“Recordkeeping and Hazard Analysis” identifies the types of records that OSHA requires your
company to maintain and who is responsible for maintaining these records. Procedures for con-
ducting hazard analyses are provided to enable you to learn from past experiences and take
corrective action to prevent future injuries and illnesses. The records that need to be maintained are
employee injuries and illnesses, accident investigations, causes and proposed corrective measures,
near misses, training records, and company-required inspection or maintenance records. Various
types of reports are necessary to meet the recordkeeping requirements of OSHA, insurance carriers,
and other government regulatory agencies.

Medical records should be maintained for the length of an employee’s employment plus
30 years, while exposure records should be kept for 30 years. These records are confidential.
Information from an employee’s medical record will be released only to the employee or his or
her designated representative after written consent from the employee.

Training records should be maintained in each employee’s personnel file and should be available
for review upon request.

FIrsT AID AND MEDICAL ASSISTANCE

“First Aid and Medical Assistance” identifies the provisions your company should establish to
provide first aid and medical services on your jobsites. Sample emergency procedures are included
to respond to various types of emergencies that may occur.

Experience indicates that supervisors/forepersons who receive basic first aid and CPR training
are much more safety-conscious and usually have better crew safety performance records. There-
fore, all field supervisory personnel should be required to attend basic first aid and CPR training.
Each jobsite should maintain a first-aid log that includes the following information:

« Injured employee’s name.
o Immediate supervisor.
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o Date and time of injury.

« Nature and cause of the injury.

o Injured employee’s craft.

Treatment rendered and disposition of employee (returned to work or sent for medical
attention).

All employees should be provided with the location(s) of the first-aid stations on each
project/jobsite. Instructions for using first-aid equipment should be located at each station. In the
event of an emergency, employees are to contact any supervisor or individual who is trained in
first aid.

EMERGENCY AND FIREFIGHTING PROCEDURES

“Emergency and Firefighting Procedures” should be an integral part of a good safety and health
program. There should be guidelines for firefighting, such as all firefighting equipment should
be conspicuously located and readily available at all times, all firefighting equipment should
be inspected and maintained in operating condition, and all fire protection equipment should be
inspected no less than once monthly with documentation maintained for each piece of equipment
inspected. Discharged extinguishers or damaged equipment should be immediately removed from
service and replaced with operable equipment, and all supervisors and employees should search
for potential fire hazards and coordinate their abatement as rapidly as possible.

Individuals assigned safety responsibilities should receive the necessary training to properly
recognize fire hazards, inspect and maintain fire extinguishers, and know the proper use of each.
A trained and equipped firefighting brigade should be established, as warranted by the project, to
assure adequate protection to life.

The emergency procedure should be spelled out as related to response, action, and expectations
for workers when such emergencies occur. These may include a standard warning alarm, emergency
telephone and communication procedures, and an evacuation plan. These procedures should be
practiced by regular drills.

The composition or components of your safety and health program may vary depending upon
the complexity of your operations. They should at least include

e management’s commitment and safety and health policy
« hazard identification and evaluation

« hazard control and prevention

e training.

Of course, each of these may have many subparts that address the four elements in some detail.

The safety and health program that you develop should be tailored to meet your specific needs.
The following is a model safety and health program and should provide a foundation.

MODEL CONSTRUCTION SAFETY AND HEALTH PROGRAM?

MANAGEMENT SAFETY AND HEALTH POLICY STATEMENTS

These are two examples of safety and health policy statements, first is a typical of a larger company
policy and second is a typical of a smaller company, that could be used or tailored to your needs.
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To all Employees:

Name of the Construction Company has been in business for over ___ years. The company
prides itself on the fact that safety is our first priority. It has always been our policy to provide
a safe environment for any contractor or worker at one of our projects. We expect every
individual to uphold the standards of the Occupational Safety and Health Act (OSHAct) and
the safety measures of the company as presented herein. No priority is to be placed above
safety at any time.

Preventive measures and the elimination of any potential hazard are of the utmost impor-
tance for the safety of all employees, visitors, and the public in general.

Our safety director and the safety inspectors have the responsibility to immediately
report to the project managers, project superintendents, and senior management any potential
hazardous conditions. The superintendent and project manager are responsible for immediate
actions in order to avoid injury and/or hazard.

It is the responsibility of the corporate safety director to periodically report to senior
management the safety status of all projects. It is the responsibility of every employee to
support and assist in establishing safety measures. The safety programs shall be implemented
and reviewed by the project superintendents.

(Signature)

President

(Typical of a larger company policy)

To All Employees:

It is the policy of this company to ensure that every employee is allowed to work in a safe and
productive environment. Due to the nature of our business, it is important to realize the unique-
ness of our jobsites and the inherent hazards associated with them. As such, it is important
to stress the importance of safety, health preservation, and accident prevention at all times.

To achieve this goal, the company will provide the employee with the knowledge and
equipment required to do the job both safely and efficiently. The use of personal protective gear
[hardhats, steel-toed shoes, safety glasses, breathing apparatus (respirators as necessary)
and hearing protection] is everybody’s responsibility. An injury or accident affects us all.
Therefore, we all need to watch out for each other.

Specialized safety training will be provided to all employees; specifically HAZWOPER and
Confined Space Entry. Generalized safety training will be conducted weekly at the morning
pre-work meetings and a quarterly safety seminar will be presented at an informal company
meeting by management.

Due to the fact we have few management personnel, safety audits will be performed ran-
domly by the owner or estimator. These audits are not meant to harass any individual employee
but rather to encourage a more active participation level in our safety program by all employees.

To reinforce our safety policies, basic knowledge/skills tests will be taken by all new employ-
ees and administered by management. As new techniques become available to perform our
work, training will be provided to all employees to ensure that we have the skills to match the
needs of our profession. A skills inventory will be maintained in each employee’s personnel file.
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All company equipment, tools, and vehicles will be maintained in good working order with
particular attention to safety. If a tool is defective, do not continue to use it, but bring it to the
office for repair or replacement. Inspection of all tools will be done daily by employees and
monthly by management. An inspection log for each piece of equipment will be maintained
by management.

The management of Name of the Construction Company will ensure compliance with all
applicable local, state, and federal regulations governing the health and safety of its employees.

There is no secret to safety, just a commonsense approach to our job. If you see someone
doing something in an unsafe manner, STOP THEM, INSTRUCT THEM, and CORRECT A
BAD HABIT. Let’s not prove that we have been lucky when it comes to safety, but that we
actively pursue safety.

In concern for your safety and health,
(Signature)

President

(Typical safety policy for a smaller company)

ACCOUNTABILITY AND RESPONSIBILITY

Safety and health is a management function that requires management’s participation in planning,
setting objectives, organizing, directing, and controlling the program. Management’s commitment
to safety and health is an integral part of every decision the company makes and every action this
company takes. Therefore, the management of Name of Company assumes total responsibility for
implementing and ensuring the effectiveness of this safety and health program. The best evidence
of our company’s commitment to safety and health is this written program, which will be fully
implemented on each company construction project.

The Name of Person and Title is assigned the overall responsibility and authority for imple-
menting this safety and health program. Company Name fully supports Name of Person and Title
and will provide the necessary resources (budget, etc.) and leadership to ensure the effectiveness
of this safety and health program.

On each Name of Company project jobsite, the site superintendent will be accountable to
management for the successful achievement of targeted Company safety and health goals. Name
of Company’s project safety and health goals are

(List the Company Objectives and Safety and Health Goals.)

DiscipLINE PoLicy

The company expects that all workers, including management, will adhere to the company’s safety
and health rules as well as applicable state and federal regulations. Whenever a violation of safety
rules occurs, the following enforcement policy will be implemented.:

FIRST OFFENSE — Verbal warning and proper instruction pertaining to the specific

safety violation. (A notation of the violation may be made and placed in the employee’s
personnel file.)
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SECOND OFFENSE — Written warning with a copy placed in the employee’s personnel file.
THIRD OFFENSE — Dismissal from employment.*

* The company reserves the right to terminate immediately any employees who flagrantly endanger themselves
or others by their unsafe actions while on Name of Company jobsites.

SUPERVISORY INVOLVEMENT

Active participation in and support of safety and health programs are essential. Therefore, all
management officials of the Name of Company will display their interest in safety and health
matters at every opportunity. At least one manager (as designated) will participate in project safety
and health meetings, accident investigations, and jobsite inspections. All management personnel
are expected to follow the job safety and health rules and enforce them equally. Management
personnel safety performance will comprise a significant portion of their annual merit evaluation.
The standard safety and health merit evaluation (SSHME) form will be used for evaluating all
management personnel’s safety and health performance (see Figure 4.1).

The first-line supervisor has the key role and primary responsibility in the safety and health
of the employees. He or she will be evaluated using the SSHME form to assure that the supervisor
provides instruction on safety and health rules, regulations, policies, and procedures by conducting

STANDARD SAFETY AND HEALTH MERIT EVALUATION

Supervisor’s Name

Safety Record

Setting Good Example

Compliance with OSHA Standards

General Safety Attitude

Housekeeping

Prompt Correction of Hazards

Accident Reporting

HardHat Compliance

Safety Eye Wear Compliance

Degree of Meeting Safety Goals

Safety Meeting & Toolbox Talks

Other Protective Equipment

Composite Score

Previous Composite Score

Change + or — Ranking

Scoring: 1 = Excellent
2 = Above Average
3 = Average
4 = Fair
5 =Poor (Needs Improvement)

FIGURE 4.1 Standard safety and health merit evaluation
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pre-job safety orientations with all workers and reviewing rules as the job or conditions change
or when individual workers show a specific need. He or she must require the proper care and
use of all necessary PPE to protect workers from hazards; identify and eliminate job hazards
expeditiously through hazard analysis procedure; take initial action on employee suggestions,
awards, or disciplinary measures; and conduct foreperson/crew meetings the first five minutes
of each work shift to discuss safety matters and work plans for the work day. The supervisor
must participate in accident investigations and safety inspections to establish trends and prevent
accidents, promote/motivate employee participation in this safety and health program, and exhibit
a positive attitude toward workplace safety and health.

EMPLOYEE RESPONSIBILITY

Safety is a management responsibility; however, each employee is expected, as a condition of
employment, to work in a manner that will not inflict self-injury or cause injury to fellow workers.
Each employee must understand that responsibility for his or her own safety is an integral job
requirement. Each employee of Name of Company will

e observe and comply with all safety rules and regulations that apply to his or her trade;
e follow instructions and ask questions of his or her supervisor when in doubt about any
phase of his or her operation;

report all unsafe conditions or situations that are potentially hazardous;

e report all on-the-job accidents and injuries to his or her supervisor immediately;

e report all equipment damage to his or her supervisor immediately;

e help to maintain a safe and clean work area.

(Note: This list can be easily expanded by referring to Chapter 12 or Appendix G)

JoBSITE INSPECTIONS

Safety audits/inspections of the jobsite will be conducted, usually on a monthly basis, or when
conditions change, or when a new process or procedure is implemented. The inspections are to
identify and correct potential safety and health hazards. A standard site evaluation worksheet (see
example in Figure 4.2) will be used to conduct these jobsite safety inspections. Safe Operating
Procedures will be used to determine the effectiveness of safety and health precautions. These
audits/inspections are to be used to improve jobsite safety and health.

Name of Company jobsite will establish a safety and health committee to assist with the
implementation of this program and the control of identified hazards. The safety and health
committee will be comprised of employees and management representatives. The committee should
meet regularly but not less than once a month. Written minutes from safety and health committee
meetings will be available and posted on the project bulletin board for all employees to see.

The safety and health committee will participate in periodic inspections to review the effective-
ness of the safety program and make recommendations for improvement of unsafe and unhealthy
conditions. This committee will be responsible for monitoring the effectiveness of this program. The
committee will review safety inspection and accident investigation reports, and where appropriate
submit suggestions for further action.

All employees, from supervisors to workers, will receive safety training on all phases of work
performed by Name of Company. The following safety education and training practices will be
implemented and enforced at all company projects/jobsites.
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SAMPLE JOBSITE INSPECTION FORM

Check if no unsafe act/conditions exist. Otherwise denote the extent of the problem.

Jobsite: Date:

Housekeeping. Explain:

No protruding nails exist. Explain:

Adequate illumination. Explain:

Floor openings are covered or guarded. Explain:

All stairways are in good condition. Explain:

Ventilation is adequate. Explain:

Fire extinguishers present and accessible. Explain:

All equipment guards are in place. Explain:

All ladders are in good condition. Explain:

All gas cylinders are secured. Explain:
No open access to energized electrical circuits. Explain:

GFClIs are being used. Explain:

Guardrail systems are in place. Explain:

Hardhats are being worn. Explain:
All chemical containers are labeled. Explain:

Trenches and excavations are inspected by competent person. Explain:

Workers are following safe lifting practices. Explain:

Compressed air is below 30 psi. Explain:

First-aid supplies exist and are stocked. Explain:

FIGURE 4.2 Sample jobsite inspection form*

*This is only a short, not comprehensive, example of a jobsite inspection or audit instrument. A more detailed description
of job inspection instruments, as well as recommendations for designing your own construction site evaluation instrument
for your company, can be found in Chapter 6.

ACCIDENT INVESTIGATIONS

Supervisors/forepersons will conduct an investigation of any accident/incident that results in death,
injury, illness, or equipment damage. The supervisor will use the company’s standard investigation
form (see, for example, Figure 4.3). The completed accident investigation report will be submitted
to the individual assigned responsibility for occupational safety and health.

RECORDKEEPING

The OSHA requires Name of Company to record and maintain injury and illness records. These
records are used by management to evaluate the effectiveness of this safety and health program.
A summary of all recordable injuries and illnesses will be posted during the month of February
and April on an OSHA 300A Summary for all employees to see.

TRAINING

New employees and current employees who are transferred from another project must attend
a project-specific, new-hire safety orientation. This program provides each employee the basic
information about the project/jobsite-specific safety and health plan, federal and state OSHA
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ACCIDENT INVESTIGATION FORM
VICTIM INFORMATION:

Name: Sex: Male Female

Age: Job classification:

Experience at the job classification:

Total construction experience:

What activity was being performed at time of accident?

Victim’s experience at this activity:

Was the victim trained in this task?

Is there a record of the victim’s training? —_ (Attach if Answer is “Yes”)

SUPERVISOR INFORMATION:

Supervisor’s name:

Experience of supervisor:

Total construction experience:

When was he/she last present at the accident location?
What did the supervisor do?

Were instructions issued relative to the accident?

When was the last time the supervisor contacted the victim?

Did the supervisor see any unsafe acts or conditions?

ACCIDENT INFORMATION:
Date of accident: — Time of accident:
Injury: Equipment damaged:

Location of accident:

Description of accident:

Cause of accident:

Recommendations for prevention:

Disciplinary action taken:
Estimate disability: — Days Equipment damage: $
Witnesses:

FIGURE 4.3 Accident investigation form

standards, and other applicable safety rules and regulations. Attendance is mandatory prior to
working on the construction project. The site superintendent documents attendance using the
Company Training Form (see, for example, Figure 4.4) and all training records will be maintained
by the company and placed into each worker’s personnel file.

To maintain awareness, updated training, and convey important safety and health infor-
mation, supervisors/forepersons will conduct at least weekly toolbox safety meetings, usually
prior to the start of work. These toolbox meetings may be held more frequently, depending
upon the circumstances (i.e., fatality, injury, new operations, etc.). Each supervisor will com-
plete the Toolbox Meeting Form (see, for example, Figure 4.5), which includes the topic and
attendees.
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COMPANY TRAINING FORM
WORKER’S NAME:
SOC. SEC #
DATE(S) OF TRAINING:
LENGTH OF TRAINING: HOURS
SUBJECTS COVERED (Check all that apply):

New hire orientation Fall protection

Company rules and policies Electrical safety

Use and care of hand tool
Ladder safety
Vehicle safety

Hazard communications

Fire safety and fire prevention

Scaffolding safety

Maintenance and equipment guarding Trench/excavation safety
Rigging
Explosive/blasting

Steel erection

Material handling

Personal protective equipment Confined space entry

Asbestos abatement

Respirator use

Lead abatement Hazardous waste remediation

Other:

WORKER’S SIGNATURE: _______ DATE:

FIGURE 4.4 Company training form

TOOLBOX MEETING FORM
SUBJECT:
PRESENTER:
DATE:
LENGTH OF TIME:

WORKER’S NAME SIGNATURE SOC. SEC#

NOTE: Staple any handouts or materials used during the toolbox meeting.

FIGURE 4.5 Toolbox meeting form

FIRST AID AND MEDICAL AVAILABILITY

All employees will be informed by posted notice of the existence, location, and availability of
medical or exposure records at the time of initial employment and at least annually thereafter.
Name/Title of Individual is responsible for maintaining and providing access to these records.
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INJURED WORKER’S NAME:

FIRST-AID LOG FORM
(COMPANY NAME)

TRADE OF INJURED WORKER:
IMMEDIATE SUPERVISOR:

DATE: AND TIME
CAUSE OF INJURY:

OF INJURY

BODY PART INJURED:

NATURE OF INJURY:

TREATMENT RENDERED:

RETURNED TO WORK

INJURED WORKER’S NAME:

SENT HOME SENT TO HOSPITAL

TRADE OF INJURED WORKER:
IMMEDIATE SUPERVISOR:

DATE: AND TIME
CAUSE OF INJURY:

OF INJURY

BODY PART INJURED:

NATURE OF INJURY:

TREATMENT RENDERED:

RETURNED TO WORK

INJURED WORKER’S NAME:

SENT HOME SENT TO HOSPITAL

TRADE OF INJURED WORKER:
IMMEDIATE SUPERVISOR:

DATE: AND TIME
CAUSE OF INJURY:

OF INJURY

BODY PART INJURED:

NATURE OF INJURY:

TREATMENT RENDERED:

RETURNED TO WORK

INJURED WORKER’S NAME:

SENT HOME SENT TO HOSPITAL

TRADE OF INJURED WORKER:
IMMEDIATE SUPERVISOR:

DATE: AND TIME
CAUSE OF INJURY:

OF INJURY

BODY PART INJURED:

NATURE OF INJURY:

TREATMENT RENDERED:

RETURNED TO WORK

SENT HOME SENT TO HOSPITAL

FIGURE 4.6 First-aid log form

Each Name of Company project/jobsite will have adequate first-aid supplies and certified,
trained personnel or readily available medical assistance in case of injury. It is also imperative
that all treatments be documented in the construction first-aid log (see, for example, Figure 4.6).
Each Name of Company project/jobsite will have medical services available either on the jobsite
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or at a location nearby. Emergency phone numbers will be posted on the jobsite for employees to
call in the event of an injury or accident on the jobsite. Nurses will be available from a.m.
until p.m. to respond to medical emergencies. First aid will be available from the Name
Fire Department at all other times.

EMERGENCY PROCEDURES AND RESPONSE

Fire is one of the most hazardous situations encountered on a project/jobsite because of the
potential for large losses. Prompt reaction to and rapid control of any fire is essential. Name of
Company is responsible to provide fire protection procedures for each project/jobsite and assure
that they are followed. It is the supervisor’s/foreperson’s responsibility to review all aspects of the
firefighting and fire prevention program with his or her workers. The program should provide for
effective firefighting equipment to be available without delay and be designed to effectively meet
all fire hazards as they occur.

Some emergencies may require company personnel to evacuate the project/jobsite. In the event
of an emergency that requires evacuation from the workplace, the signal will be a Describe the
Actual Sound that will be Used, all employees are required to go to the area adjacent to the project
that has been designated as the “safe area.” The safe area for this project is located Description
of Location.

This is a sample program to provide a foundation on which to build your own safety and health
program. It is now up to you to develop and implement an effective safety and health program.
You can build a more comprehensive program or pare down the model to meet your specific needs.

SAFETY AND HEALTH PROGRAM EVALUATION

It is always appropriate to evaluate your present safety and health program. It is also appropriate
to assess your safety and health programs progress as it evolves. It is useful to have an instrument
or checklist which can be applied in a consistent manner to assist in this evaluation process. The
following instrument found on pages 97 and 98 can be used or adapted to serve this purpose.

EVALUATION OF YOUR RESPONSES

If you have answered “YES” to between:

58 and 64 items — You have an excellent program that needs minimal effort to improve it.

51 and 57 items — You have a very good program, but you should strengthen it by addressing
those areas answered “NO.”

45 and 50 items — Your program is average, and definitely needs review and improvement.

38 and 44 items — Your program is very weak and needs immediate attention.

Less than 37 — Your program is unacceptable and the lack of safety and health at your
jobsites will cost you money.

This is a rough evaluation of your safety and health program. You may have addressed some items
on the checklist in other ways and thus have a better program than is indicated by the checklist.
You may have had a high score on this checklist, which may indicate that you have a very good
program on paper, but you may fail to effectively implement your program.
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SAFETY AND HEALTH PROGRAM EVALUATION

In order to gain some insight into the comprehensiveness of your company’s safety and health
program, answer the following questions “Yes” or “No.” It is imperative that you answer as
accurately as possible since the only person you would be fooling is yourself.

Health and Safety Program Management:

Is there a safety policy signed and dated by top management?

Is someone assigned responsibility for health and safety?

Does a health and safety manual or handbook exist?

Is a set time devoted to health and safety during management meetings?

Are health and safety rules and regulations established for all employees

and/or specific jobs?

6. Are supervisors held accountable for health and safety during merit pay
evaluations?

7. Are there a set of specific goals for safety and health (revised yearly)?

A

Inspections/Audits:

8. Are safety and health inspections conducted?
9. Are H&S inspections conducted on at least a monthly basis?
10. Are unsafe conditions or hazards found and corrected immediately?
11. Is a preventive equipment maintenance program in place?
12. Do operators of equipment perform daily inspections?
13. Is good housekeeping prevalent on all jobsites?
14. Does monitoring for health hazards occur?
15. Are written inspection reports completed?
16. Are inspection reports disseminated and open to everyone?

Job Observations:

17. Are job observations done?

18. Do job observations result in new work practices, workplace design,
training, retraining, task analysis, or JSAs or SOPs?

19. Are job observations done to improve work practices?

Iliness and Injury Investigations:

20. Are all incidents involving injury or illness investigated?

21. Are all incidents of equipment damage investigated?

22. Are all near misses investigated?

23. Are written reports generated for all incidents?

24. Are preventive recommendations made?

25. Are preventive recommendations implemented?

26. Do employees review incident reports?

27. Is incident data analyzed to determine illness and injury trends?

Task Analysis:

28. Do inspections, job observations, and incident investigations result in a
task analysis?
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29
30
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Promotion

31.

32.
33.
34.
35.
36.
37.

_ 52.
_ 53.
_ 54.
- 55.
_56.

58.
59.

Do task analysis result in changes in work practices or workplace design?
Does task analysis facilitate the development of JSAs or SOPs?
Does task analysis result in new training or retraining?

Do ALL employees receive health and safety training?

Do employees receive site-specific training?

Are employees given job-specific or task-specific training?

Do both classroom and on-the-job training occur?

Do management and supervisors receive health and safety training?
Are training records maintained?

Personal Protective Equipment (PPE):

38.
39.
40.
41.
42.

Does the work require the use of PPE?

Is proper PPE available?

Have employees been trained in the use of PPE?

Do you have a respirator program (29CFR 1910.134), if needed?
Are the rules and use of PPE enforced?

Communication/Promotion of Health and Safety:
Communication

43.
44.
45.
46.
47.
48.
49.
50.
51.

Are health and safety measures visible?

Are company/contractor health and safety goals communicated?
Are health and safety meetings held (i.e., toolbox)?

Do health and safety talks convey relevant information?

Are personal health and safety contacts made?

Are bulletin boards used to communicate health and safety issues?
Do those responsible for health and safety request feedback?

Are health and safety suggestions given consideration and/or used?
Are supervisors interested in health and safety?

Is there an award/incentive program tied to safety and health?

Are health and safety exhibits or posters used?

Are paycheck stuffers on safety and health used?

Have safety and health handouts been used?

Are employees recognized for contributions toward the health and safety program?

Personal Perception:

57.

Do you, the company/contractor, extend considerable effort to assure an effective
health and safety program?

Do supervisors support and enforce all aspects of the health and safety program?
Do employees insist on doing all tasks in a safe and healthy manner?
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SAFETY AND HEALTH PROGRAM EVALUATION (continued)
Off-the-Job Health and Safety:

_ 60. Is off-the-job health and safety promoted as part of the total health and safety
program?

_ 61. Does the company/contractor provide a wellness or fitness program?

__ 62. Does the company/contractor have an employee assistance program (EAP)?

_ 63. Does the company/contractor foster and encourage healthier lifestyles?

OTHER REQUIRED WRITTEN PROGRAMS

Many of the OSHA regulations have requirements for written programs that coincide with the
regulations. This may become a bothersome requirement to many within the construction industry.
But, failure to have these written programs in place is a violation of the regulations and will
result in a citation for the company. At times it is difficult to determine which regulations require
a written program but, in most cases, the requirements are well known. For example, everyone
should know that a written “Hazard Communication Program” is required, since this has been one
of the most frequent violations cited by OSHA.*

The Hazard Communication Standard’s requirement for a written program must include the
following:

o A listing of hazardous chemicals on the jobsite.

o The method the employer will use to inform employees of the hazards associated with
nonroutine tasks involving hazardous chemicals.

« How the employer plans to provide employees or other companies on the jobsite with
Material Safety Data Sheets (MSDSs), such as making them available at a central location.

o The method the employer will use to inform employees of other companies on the jobsite
about their labeling system.

« How the employer will inform his or her workers of the company’s labeling system.

» How the employer intends to train workers on hazardous chemicals.

Some of the other OSHA regulations that require written programs are as follows:

1. Process Safety Management of Highly Hazardous Chemicals (29 CFR 1926.64).

2. Bloodborne Pathogens/Exposure Control Plan (29 CFR 1910.1030).

3. Emergency Action Plan (29 CFR 1926.35).

4. Respirator Program (29 CFR 1910.134).

5. Lockout/Tagout/Energy Control Program (29 CFR 1910.147).*

6. Hazardous Waste and Emergency Response/Site Specific S&H Program, Training Pro-
gram, and Personal Protective Equipment Program (29 CFR 1926.65).

7. Hazard Communication Program (29 CFR 1926.59).

8. Fall Protection Plan (29 CFR 1926.500).

9. Confined Space “Permit Entry” Plan (29 CFR 1910.146).**

* A sample written Hazard Communication Program can be found in Appendix C.
**Not a construction industry regulation.
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The specific requirements for the content of written programs vary with the regulation. The
respirator standard requires that the following exist:

o Written Standard Operating Procedures.

o Program Evaluation Procedures.

» Respirator Selection Procedures.

e Training Program.

« Fit Testing Requirements and Procedures.

« Inspection, Cleaning, Maintenance, and Storage Procedures.
« Provision for Medical Examinations.

o Process for Work Area Surveillance.

o The Acceptable Air Quality Standards.

o The Use of Approved Respirators.

The Bloodborne Pathogen Standard requires an Exposure Control Plan in which the employer is to
identify workers performing routine tasks and procedures in the workplace who may be exposed to
blood or other potentially infectious materials. The employer is to develop a schedule of how and
when the provisions of the standard will be implemented and develop a plan of action to be taken
when an exposure incident occurs. These guidelines give employers more flexibility in developing
their plan with fewer required elements than the Respirator Program.

Although a Fall Protection Plan is not called for by regulations, you may still want to develop
on if your workers are exposed to falls. The following is a sample Fall Protection Plan.

FALL PROTECTION PLAN

OSHA — 29 CFR 1926.500, 501, 502, & 503

I. INTRODUCTION

In accordance with OSHA Regulations (29 CFR 1926.500, 501, 502, & 503), the following plan
has been developed for employees of the Name of the Construction Company.

This plan has been established to provide compliance guidelines for the employer’s effort to
meet the requirements of OSHA Fall Protection Standard 1926.500, 501, 502, & 503. The program
applies to all employees who are required to climb and work at heights or elevated work areas.

II. POLICY

The Name of Construction Company is concerned with the safety and health of all employees. The
hazards and risks involved with climbing and working at heights is of specific concern in regard
to this program.

The Name of Construction Company expects that ALL employees shall follow the procedures
and policies set forth in this fall protection plan.

The company is committed to insuring that all employees are trained, are familiar with the
applicable regulations, can recognize the common hazards, are provided the appropriate PPE,
and follow fall protection procedures.

III. RESPONSIBILITY

Responsible Person’s Name, Title, and Telephone Number is responsible for the implementation,
administration, and enforcement of this fall protection plan. Supervisors are responsible for
enforcing ALL aspects of the fall protection plan.
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WORKING AT HEIGHTS CHECKLIST
Name of Climber(s): Date:

Jobsite:
Work Area:
Worked to be Performed:

Answer “Yes” or “No” to the following:
Has area been barricaded or fenced? (Caution is acceptable)

Are there potential or existing hazards? (Explain any checks made below)

_ Electrical

Mobile Equipment

Housekeeping

Poorly Constructed Scaffolds

Unsafe Fixed Ladder

Unsafe Ladder or Improperly Used Ladder
Lack of or Inadequate Guardrails
Overhead Hazard From Falling Objects
Unsecured Footing

Uncovered Opening

Gases, Vapors, Mists, or Fumes
Obstructed Walkways

Uneven Surfaces

Confined Spaces

Explanation:

Do you need chemically protective PPE?

Chemical Resistant Suit

Gloves

Rubber Boots

Protective Goggles

Is a respirator needed or required?

Are you wearing all required personal protective equipment?

Have you inspected all your fall protection equipment?

Is fall arrester protection available?

Is there adequate anchorage for tying off?

Have you looked up/down visually for hazards?

Have you checked with the facility management regarding unique hazards?
Is fall rescue provided or at least readily available in case of a fall (radio, emergency numbers, etc.)?

Are adverse weather conditions a safety factor?

FIGURE 4.7 Working at heights checklist
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Have you evaluated the jobsite as safe to perform your assigned work?

Did you decide the site was too hazardous to accomplish your work?* Why?

*CONTACT YOUR SUPERVISOR IMMEDIATELY

I certify that I have reviewed all potential hazards and have used this checklist to evaluate the safety and health
of this worksite and task.

Signature:

Title:

FIGURE 4.7 (continued)

1v. RULES

1.

2.

Personal fall protection equipment shall be used when a free-fall hazard exceeds six
feet.

A full body harness and shock-absorbing lanyards shall be worn if you can free fall
more than six feet with your equipment and where immediate post-fall self-recovery is
not possible.

. All employees, or the group site safety officer, shall complete the Working at Heights

Checklist (see Figure 4.7) to determine the safety of the climb or elevated work.

. Fall protection devices that have been subjected to shock loading that was imposed

during fall arresting shall be removed from service. Notify the group supervisor and the
health and safety coordinator immediately.

V. PROCEDURES

1. Upon arriving at a jobsite, survey the area for potential hazards.

2. Complete the Working at Heights Checklist.
(Note: Each employee or supervisor should maintain a three-ring binder of all completed
checklists.)

3. Assure that you have all the equipment needed to accomplish the assigned task.

4. Make an informed decision on the safety of completing this task or not attempting the
task.

5. Contact your supervisor immediately if you cannot attempt the task or have questions
regarding safety or health issues.

VI. TRAINING

The Name of the Company’s workers who have work responsibilities that require climbing and
working at heights shall receive training on the following topics. This training will be for all
employees — new, transferred, or reassigned employees — and at any time that the work procedures
are changed, a new hazard has been identified, or new equipments or tasks are implemented. In
addition, periodic refresher training will be provided for the following.

e Hazard Recognition.
e Policies and Procedures.
e Regulatory Requirements.
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o Safe Climbing Procedures.

o Working at Heights Procedures.

 Fall Protection Systems.

e Use of Personal Protective Equipment.

e Donning and Doffing to Fall Protection Equipment.
e Inspection and Care of Fall Protective Equipment.
o Emergency Procedure and Rescue Procedures.

VII. HAZARD REPORTING

Employees who witness hazards or have health and safety concerns are asked to complete a
Hazard Report Form (see Figure 4.8) which will include the type and the location of the hazard,
and suggestions for intervention or prevention (see Hazard Report Form).

VIII. INCIDENT/NEAR-MISS INVESTIGATIONS

All fall incidents will be investigated by your supervisor, Health and Safety Coordinator, and OSHA
Review Officer. This includes actual fall incidents, as well as near misses. The investigation will
help identify hazards, assist in revising any faulty procedures, and implementing any interventions.

HAZARD REPORT FORM

EMPLOYEE NAME: DATE:
JOB TITLE: JOBSITE:
TELEPHONE NUMBER:

1. Describe the hazard that exists:

2. Where is the hazard located?

3. Does the hazard violate known state or federal regulations?

_ Yes___ No
(If yes, explain)

4. Has the hazard already had an adverse effect on any workers?

_ Yes___No
(If yes, explain)

5. What are the duties performed that expose workers to the hazard?

6. How long has the hazard been present?

7. What action should be taken to correct the hazard?

SUBMIT COMPLETED FORM TO YOUR SUPERVISOR.
(If you need additional space, use the back of this form.)

FIGURE 4.8 Hazard report form
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You shall report all fall or near-miss incidents to your supervisor. Use the Report of Incident/Near-
Miss Investigation Form (see Figure 4.9).

IX. EMERGENCIES

Follow emergency procedures that are set forth by the jobsite where you are working. If no
emergency procedures exist, you must identify the closest rescue service and provide the telephone
number to an authorized standby person who can summon assistance if needed.

The previous written fall protection plan has most, if not all, of the components of a good
safety and health program or plan. It states the policy of the company and fixes accountabil-
ity/responsibility, denotes the rules and SOPs to follow, delineates the training requirements,
provides for hazard recognition/reporting and incident investigation, and describes how to handle
emergencies. The fall protection plan could be shortened or lengthened to meet your specific
needs.

Any written program or plan should be tailored for your operation. It should be long enough
to serve your purpose but concise enough to be implemented, maintained, and enforceable. Do
not develop a written program or plan if there does not truly exist a need within your company.
If you must develop a mandated written program or plan, then put it to its intended use and make
it an asset to your company.

REPORT OF INCIDENT/NEAR-MISS INVESTIGATION FORM

Employee name(s):

Jobsite: Area:

Title(s):

Date of incident: Time: AM. or PM.
Day of week:

When Was supervisor notified

1. Description of incident (include place):

2. Description of injury(ies) to employee(s) or other(s)

3. Description and estimate of damage to property, if Any:

4. Probable cause of incident:

5. Corrective action needed to prevent recurrence of incident:

6. Witnesses, if any:

7. Include a sketch if appropriate:

*SUBMIT COMPLETED FORM TO YOUR SUPERVISOR
(If you need additional space, use the back of this form)

FIGURE 4.9 Report of incident/near-miss investigation form
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Analyzing Construction Hazards
and Accidents/Incidents

Analysis often implies mathematics, but calculating math equations is not the major emphasis when
attempting to address hazards or accidents/incidents which occur within the construction industry.

Analysis in the context of this chapter means taking time to systematically examine the
construction worksite’s existing potential hazards. This can be accomplished in a variety of ways.

Prior to the beginning of a project, the owner, construction manager, general contractor, and
subcontractors may meet to assess hazards. At this time the safety and health aspects of the entire
project can be worked out regarding the requirements, responsibilities, safety and health goals,
and the initiatives required to provide a safe workplace. However, this type of analysis should not
replace an actual worksite analysis.

The worksite analysis may utilize the site superintendent, the forepersons, and the jobsite safety
and health officer. A worksite analysis may include the entire site, or be broken down into specific
operations or jobs. As work progresses on a jobsite, analysis may need to be an ongoing process. At
times the foreperson may feel that unique jobs or work practices need to be examined in more detail.

At times there may be a need for a detailed analysis of a specific job or task. This is called a
job safety analysis (JSA). With this type of analysis, each step of a particular job or task is looked
at in detail and the potential hazards which do or could exist are identified. Even when these site
and job analyses are done, accidents and incidents still may occur. When they do occur, they need
to be examined and analyzed to determine how to prevent them.

If a number of accidents or incidents transpire, you will need to analyze these events to
determine if similarities or trends are occurring. This is why it is important to investigate all
accidents, incidents, or even near misses. This is the most mathematical of all the analysis techniques
since you will be using the number of occurrences, comparing number of events, and evaluating
against national statistics.

This chapter provides information on each of these types of analyses related to construction
by presenting each analysis as a tool to be used when needs arise regarding these varied facets of
the construction process.

PRECONSTRUCTION CONFERENCE

The construction manager, who may be the general contractor, prime contractor, owner, engineer,
or architect, needs to qualify the subcontractors and conduct a preconstruction conference to deal
with the most serious hazards which may be encountered on the project. Planning must be done
to eliminate or develop preventions/interventions regarding these hazards. The conference also
deals with who will supply the materials and equipment and when they are to be in place at the
project site.

Regarding safety, it is imperative to understand who is responsible for performing specific
safety activities (e.g., confined space entry). This could affect other subcontractors and cause
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work to get out of sequence. In these instances, all contractors and subcontractors are required to
cooperate in order to assure that a safe operation occurs and the schedule is brought back into the
normal project cycle.

All subcontractors should be required to submit an approved safety plan which would include
identifying possible serious hazards, as well as the persons responsible for the safety of the
subcontractors’ workers. The plan details how worksite hazards will be eliminated, made safe, or
safeguarded. Also, the subcontractors need to provide training on the hazards which the workers
will encounter on the project and explain how hazard information will be transmitted on this project
(e.g., toolbox talks, bulletin boards, or training).

The construction manager must take control of the worksite safety and assure subcontractors
that he intends to evaluate and enforce compliance with the agreements made in the preconstruction
safety meeting. The construction manager should agree to create and maintain a safety status
board which informs subcontractors and workers of the changing safety status and any issues
concerning the project site. The safety officer, who should be identified to the workers by the
construction manager, needs to assure that all work crews receive meaningful and specific safety
information.

The safety officer may have a number of specific functions such as qualifying each
subcontractor according to previously developed criteria, maintaining a daily project safety bulletin
board, convening preplanned safety meetings for the prime contractor and subcontractors, schedul-
ing work practice observations and safety inspections to determine compliance with preplanning
safety practices, assisting with the planning, recognition, and control of safety and health haz-
ards, and preparing a site-specific safety plan which includes the safety of equipment and work
practices. This should require all contractors to achieve maximum injury/illness prevention, assure
compliance with OSHA and state occupational safety and health regulations, act as a resource
for management regarding safety and health, and develop and maintain a hazard communication
program.

During the preconstruction conference it is a good idea to include labor and each trade
representative who will be involved in the project. For everyone’s benefit, the topics that should
be covered are those which delineate the steps and procedures to follow in order to insure jobsite
safety. Everyone should know who is responsible for safety and health, as well as the duties of
supervisors and forepersons. This is the time for safety and health suggestions and also the time
to discuss the procedures for reporting hazards and how remedies will occur. It is far better to
identify and correct hazards than to have complaints filed with OSHA.

The accident investigation procedures should be outlined for everyone at this time and, if joint
L/M safety committees are part of the project, all those involved in the project need to know their
extent of authority, responsibility, and purpose. The scheduling/intent of safety meetings and how
often they will be held should be discussed. If there is a need for safety training in order to address
specific hazards on the project or, if unique special training or precautions are needed for a certain
phase, this should be accomplished during this conference.

Conference participants should discuss the requirements for safety equipment and when and
who must use it, as well as specifics on its proper use. In addition, discussion should include the
care of ill or injured workers, the workers’ compensation carrier, and the return-to-work policy
following an injury. What constitutes “light duty” following an injury should also be established.

The preconstruction conference is the time to address all safety and health concerns, spell out
the expectations and responsibilities, and delineate the safety and health policies and procedures
to be followed during the project period, as well as the enforcement, punishment, and disciplinary
procedures for noncompliance with project site safety and health. It is a good idea to have a
preconstruction conference checklist to assure that all aspects of project safety and health have
been covered (see Figure 5.1).
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DATE OF CONFERENCE:

LOCATION OF CONFERENCE:

CONSTRUCTION MANAGER’S:
Name:

Address:

Telephone:

Jobsite Telephone:

Superintendent:

JOBSITE:
Location:

Date of Start:

Duration of the Project:

PERSONNEL INVOLVEMENT:
Subcontractor.

Forepersons.
Workers.
EXCAVATION:
Equipment.

Type of Soil.

Shoring System.
Trench Box.

Blasting.
FOUNDATION:

Footing for Forms.

Type of Forms.
Pouring Procedures.

Curing Times.

Schedule for Form Removal.

Backfill and Soil Stability and Solidification.
ERECTION:

Types of Cranes and Hoists.

Worksite Access (Personnel Hoists, Stairways, Walkways).

Scaffolding Procedures and Responsibilities.

Welding Procedures.
SANITATION:

Sanitary Facilities.

Potable Water.

Shower and Change Areas.
ACCIDENT PREVENTION:

Accident Prevention Training Programs.
Safety Bulletin Boards.

Location of Emergency Telephone Numbers.

Monthly Safety Meetings.

Safety Harnesses, Nets and Decking Requirements, and Procedures.

New Employee Orientation to Hazards and Safe Work Practices.

FIGURE 5.1 Preconstruction conference checklist
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First Aid Supplies Locations.
Electrical Grounding Procedures.

Equipment Maintenance Program.

Machine and Equipment Guarding.
Emergency Procedures and Warning Signals.

Posting of Employer Responsible for OSHA Compliance.

Hazardous Materials Response and Cleanup.
Housekeeping.

PROTECTIVE EQUIPMENT:
Safety Toed Shoes.
Eye Protection.

Hearing Protection.

Respirators.

Toxic Dust, Fumes Vapors, Mists, or Aerosols (Ventilation or Respirators).

FIRE PREVENTION:

Fire Prevention Plan.

Fire Extinguishers.

Emergency Evacuation Plan.

FIGURE 5.1 (continued)

WORKSITE HAZARD ANALYSIS

Worksite analysis is the process of identifying hazards related to a project’s construction activi-
ties and the construction site. Identify the workplace hazards before determining how to protect
employees. In performing worksite analyses, consider not only hazards that currently exist in the
workplace, but also those hazards that could occur because of changes in operations or procedures
or because of other factors, such as concurrent work activities. First, perform hazard analyses of
all construction projects prior to the start of work, determine the hazards involved with each phase
of the project, and perform regular safety and health site inspections.

Second, require supervisors and employees to inspect their workplace prior to the start of each
work shift or new activity, investigate accidents and near misses, and analyze trends in accident
and injury data.

When performing a worksite analysis, all hazards should be identified. This means conducting
comprehensive baseline worksite surveys for safety and health, and periodic comprehensive update
surveys. You must analyze planned and new facilities, processes, materials, and equipment, as
well as perform routine job hazard analyses. This also means that regular site safety and health
inspections need to be conducted so that new or previously missed hazards and failures in hazard
controls are identified.

A hazard reporting/response program should be developed to utilize the employees’ insight
and experience in safety and health protection. The employees’ concerns should be addressed,
and a reliable system should be provided whereby employees, without fear of reprisal, may notify
management personnel about conditions that appear hazardous. These notifications should receive
timely and appropriate responses and the employees should be encouraged to use this system.

Another way to maintain a worksite hazard analysis is to investigate accidents and “near-miss”
incidents so that their causes and means for their prevention are identified. By analyzing injury and
illness trends over a period of time, patterns with common causes can be identified and prevented.
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Construction projects may require different types of hazard analyses, depending on the com-
pany’s role in the project, the project’s size and complexity, and the nature of associated hazards.
You may choose to use a project hazard analysis, a phase hazard analysis, and/or job safety
assessment.

A project hazard analysis (preliminary hazard analysis) should be performed for each project
prior to the start of work and should provide the basis for the project-specific safety and health
plan. The project hazard analysis should identify the following:

o The anticipated phases of the project.

« The types of hazards likely to be associated with each anticipated phase.

o The control measures necessary to protect site workers form the identified hazards.

« Those phases and specific operations of the project for which activities or related protective
measures must be designed, supervised, approved, or inspected by a registered professional
engineer or competent person.

» Those phases and specific operations of the project that will require further analyses are
those that have a complexity of hazards or unusual activities involved, there is uncertainty
concerning the site conditions that will be present at the time of construction, or there is
concern for construction methods that will be used to complete the phase or operation.

A phase hazard analysis may be performed for those phases of the project for which the project
hazard analysis has identified the need for further analysis, and for those phases of the project for
which construction methods or site conditions have changed since the project hazard analysis was
completed. The phase hazard analysis is performed prior to the start of work on that phase of the
project and is expanded, based on the results of the project hazard analysis, by providing a more
thorough evaluation of related work activities and site conditions. As appropriate, the phase hazard
analysis should include the following:

« Identification of the specific work operations or procedures.

o An evaluation of the hazards associated with the specific chemicals, equipment, materials,
and procedures used or present during the performance of that phase of work.

o An evaluation of the safety and health impacts of any changes in the schedule, work
procedures, or site conditions that have occurred since the performance of the project
hazard analysis.

« Identification of specific control measures necessary to protect workers from the identified
hazards.

« Identification of specific operations for which protective measures or procedures must
be designed, supervised, approved, or inspected by a registered professional engineer or
competent person.

A job safety assessment or analysis should be performed at the start of any task or operation. The
designated competent person should evaluate the task or operation to identify potential hazards and
determine the necessary controls. This assessment should focus on actual worksite conditions or
procedures that differ from or were not anticipated in the related project or phase hazard analysis.
In addition, the competent person shall ensure that each employee involved in the task or operation
is aware of the hazards related to the task or operation and of the measures or procedures that they
must use to protect themselves.

Note: The job safety assessment is not intended to be a formal, documented analysis, but
instead is more of a quick check of actual site conditions and a review of planned procedures and
precautions. A more detailed explanation of job safety analysis is provided in the next section.
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ACCIDENT/INCIDENT ANALYSIS

Accident/incident analysis is a technique which has been used by the National Mine Safety and
Health Academy in Beckley, West Virginia, to examine mining-related accidents and incidents.
There are many similarities between the mining and construction industries; therefore, it makes
this analysis technique also applicable to the construction industry.

In the construction industry, thousands of accidents and incidents occur each year throughout
the United States. Most are caused by the failure of people, equipment, supplies, or surroundings
to interact as expected. Investigations are made to determine how and why these failures occurred.
By using the information gained through an investigation, a similar, perhaps more disastrous,
accident may be prevented. Thus, accident and incident investigations or analyses are conducted
with prevention in mind.

Many factors contribute to the causes of construction accidents. There are contributing factors,
causal factors, mitigating factors, and multiple-cause outcome factors. For the purpose of this book,
accidents and incidents are used interchangeably to avoid philosophical debates.

The following are working definitions of accident and incident:

Accident is any undesired event resulting in personal injury and/or property damage and/or
equipment failure.
Incident includes all of the above, as well as adverse production effects.

Accidents and incidents are usually complex. They may result from ten or more individual or
casual events. Elimination of one or more of those events may result in no accident at all (or a
less serious one). Analysis of an accident or incident requires knowledge of many factors. For
example, accident investigators may want to know

The location

Time of day

Accident type

Victim

Nature of injury
Released energy
Equipment being used
Hazardous materials
Unsafe acts

10. Unsafe conditions

11. Policies and decisions
12. Personal factors

13. Environmental factors
14. Impact of others on the incident.
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All of these may have contributed to the accident. The intent of this section is to systematically
guide an accident investigator through a three-level approach to accident cause, identification,
and analysis. Once accident causes have been identified, recommendations and specific preventive
measures for each casual factor may be developed.

AccIDENTS: WHY THEY HAPPEN

In order for work to progress in the workplace, certain components must interact. These compo-
nents are people (workers), equipment (machines), and supplies (materials). These three interacting
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FIGURE 5.2 Electrical energy sources at construction worksites are power lines

FIGURE 5.3 An unsafe/congested work area

components use established procedures (methods) to accomplish the job (task). When these com-
ponents interact according to planned methods, the result will most likely be efficient or safe
production. However, at some point, something unplanned may happen. This usually results from a
change in the workers, machines, and material interaction. This change causes deviation from nor-
mal procedure and the result may be an accident/incident. To prevent this incident, it is necessary
to identify the exact point(s) where change from normal procedures occurred.

Construction worksites deal with all these components which may be factors in the large
numbers of accidents/incidents occurring on construction projects.

Tasks are not performed in isolation. The physical environment constantly influences the
interaction of workers, machines, and materials. These influences may be either helpful or harm-
ful. Other factors also affect task performance. These factors are part of the social environment
(e.g., government agencies, unions, families and friends, company management). Social environ-
ment factors may, likewise, be helpful or harmful. In this accident/incident analysis concept, the
effects of all the interactions may result in either a successful job completion or an accident. The
following are examples of the consequences of these types of influences.

After Amy Rice had worked in her job for a number of years, Amy’s supervisor decided to have her
change several of her regular procedures. Because she did not understand the instructions, she made a
mistake in the operation of her machine and was injured. In this example, the key interaction factor was
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communication between the supervisor and employee. Failure to communicate contributed to Amy’s
accident.

Tom Moore, an equipment operator, was upset and distracted because of a family problem. He lost his
concentration on the job, altered his routine, and damaged an expensive piece of equipment. Interaction
between the worker and his family was a key factor in this case.

In both examples, changes in procedure preceded the accident. All changes in procedures/methods
that preceded an accident should be identified. Identification of procedural changes and what
caused them may help initiate specific preventive measures.

ANALYZING ACCIDENTS/INCIDENTS

To analyze an accident or incident it is necessary to know, at a minimum, the type of accident,
kind/nature of any personal injury, property damage, or equipment failure. Some examples of
accident types include the following:

Struck by.

Struck against.

Caught in, under, or between.
Rubbed or abraded.

Bodily reaction.

Overexertion.

Contact with electricity.

Contact with temperature extremes.
Contact with radiation, caustics, toxic, or noxious substances.
10. Fall from elevation.

11. Fall to same level.

12. Public transportation.

13. Motor vehicle.
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Personal injuries include broken bones, lacerations, etc. Property is damaged by fire, water,
collisions, etc. Equipment failures include hydraulic leaks, metal fatigue, etc. All these have
occurred at construction worksites.

DirecTt CAUSES

When making a detailed analysis of an accident or incident, consider the release of energy and/or
hazardous material as a direct cause. Energy or hazardous material is considered to be the force
which results in injury or other damage at the time of contact (see Figure 5.2). It is important to
identify the direct cause(s). In order to prevent injury, it is often possible to redesign equipment or
facilities and provide personal protection against energy release, or release/contact with hazardous
materials. Some examples of direct causes in the form of energy or hazardous materials sources
are found in Table 5.1.

INDIRECT CAUSES

Unsafe acts and/or unsafe conditions comprise indirect causes of accidents and/or incidents. These
indirect causes can inflict injury, property damage, or equipment failure (see Figure 5.3). They
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TABLE 5.1
Sources of Direct Causal Agents
Energy Sources Hazardous Materials
1. Mechanical: 1. Compressed or liquefied gas:
Machinery Flammable
Tools Non-flammable
Noise 2. Corrosive material
Explosives 3.  Flammable material:
Moving objects Solid
Strain (Self) Liquid
2. Electrical: Gas
Uninsulated conductors 4. Poison
High voltage sources 5. Oxidizing material
3. Thermal: 6. Dust
Flames
Hot surfaces
Molten metals
4. Chemical:
Acids
Bases
Fuels
Explosives
5. Radiation:
Lasers
X-rays
Microwave
Radiation Sources
Welding

allow the energy and/or hazardous material to be released. Unsafe acts can lead to unsafe conditions
and vice-versa. Examples of unsafe acts and unsafe conditions are found in Table 5.2.

Basic CAUSES

Some accident investigations result only in the identification and correction of indirect causes,
but indirect causes of accident are symptoms that some underlying causes exist which are often
termed basic causes. By going one step further, accidents can best be prevented by identifying and
correcting the basic causes. Basic causes are grouped in Table 5.3.

When basic causes are eliminated, unsafe acts/unsafe conditions may not occur (e.g., Charlie
South used a broken hammer because no replacement hammer existed in the tool bin). In Charlie’s
case, the basic cause, lack of inventory control procedures, set up his subsequent unsafe act.

Accidents, thus, have many causes. Basic causes lead to unsafe acts and unsafe conditions
(indirect causes). Indirect causes may result in a release of energy and/or hazardous material
(direct causes). The direct cause may allow for contact, resulting in personal injury and/or property
damage and/or equipment failure (accident).

An analysis of an accident does not stop with the identification of the direct, indirect, and
basic causes of the accident or incident. In order to make positive gains from the event, changes
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TABLE 5.2
Unsafe Acts and Conditions
Unsafe Acts Unsafe Conditions
1. Failure to wear PPE 1. Congested work areas
2. Failure to warn coworkers or to secure equipment 2. Defective machinery/tools
3. Ignoring equipment/tool defects 3. Improperly stored explosive or hazardous materials
4. Improper lifting 4. Poor illumination
5. Improper working position 5. Poor ventilation
6. Improper use of equipment: 6. Inadequate supports/guards
At excessive speeds 7. Poor housekeeping
Using defective equipment 8. Radiation exposure
Servicing moving equipment 9. Excessive noise
7. Operating equipment without authority 10. Hazardous atmospheric conditions
8. Horseplay 11. Dangerous soil conditions
9. Making safety devices inoperable 12. No firefighting equipment
10. Drug misuse 13. Unstable work areas/platforms

11. Alcohol use
12. Violation of safety and health rules

TABLE 5.3
Basic Causes

Policies and Decisions

1. Safety policy is not
e in writing
e signed by top management
o distributed to each employee
e reviewed periodically
2. Safety procedures do not provide for
e written manuals
o safety meetings
e job safety analysis
e housekeeping
o safety audits/inspections
3. Safety is not considered in the procurement of
e supplies
e equipment
e services
4. Safety is not considered in the personnel practices of
e selection
© hiring
e training
e placement
e medical surveillance
e authority
e responsibility
e accountability
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TABLE 5.3
(continued)

Personal Factors

L.

Physical
e inadequate size
e inadequate strength
e inadequate stamina
Experiential
e insufficient knowledge
o insufficient skills
e accident records
e unsafe work practices
Motivational
e needs
e capabilities
Attitudinal
e toward others —
people
company
job
o toward self —
alcoholism
drug use
emotional upset
Behavioral
o risk taking
e lack of hazard awareness

Environmental Factors

1.

Unsafe facility design

e poor mechanical layout

e inadequate electrical system
e inadequate hydraulic system
e crowded limited access ways
o insufficient illumination

o insufficient ventilation

e lack of noise control

Unsafe operating procedures
e normal

e emergency

3. Weather
4. Geographical area

107

should be made in the interaction of man, machines, materials, methods, and physical and social
environments. These changes should result from the recommendations which are derived from the
causes identified during the investigation. The goal of these changes is the prevention of future

accidents and/or incidents similar to the one investigated.
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When an accident investigation is received, the report should contain itemized information
about the accident. As a minimum, the accident report should include the following:

« location

 date

o time

« name(s) of injured

« accident/incident type

o description of accident/incident

« list of property damage

« list of equipment involved

« direct causes

« indirect causes

« basic causes

« recommendations for prevention of direct causes
» recommendations for prevention of indirect causes
« recommendations for prevention of basic causes.

The following Accident Report Form in Figure 5.4 may be used to guide an accident/incident
analysis through the three-level approach in identifying causes and making recommendations for
the prevention of future accident/incidents. This Accident Report Form will be useful only when
you or your safety committee completes it for each accident/incident that occurs. Granted, this is a
rather simplistic approach, but the causes of accidents and their prevention is not “rocket science.”
It does, however, require more than words of commitment and support.

The use of an accident/incident analysis approach affords you the opportunity to dissect your
accident reports into the actual causal factors and then make recommendations for intervention
and prevention. This type of analysis may trigger the need to more closely analyze a job or task
which has been identified as having a high risk of producing hazards or injuries.

JOB SAFETY ANALYSIS

Job Safety Analysis (JSA) provides a mechanism by which a contractor, safety professional, or
supervisor may take a detailed look at how a task or job is performed and its inherent hazards. JSA
is a basic approach to develop improved accident prevention procedures. It employs the first-hand
experience and cooperation of the workers and supervisors in the recognition, evaluation, and
control of hazards. Make it an integral and important component of your safety and health program.

Job Safety Analysis is a good technique to use for reviewing a job. Its purpose is to uncover
inherent or potential hazards which may be encountered in the work environment. When properly
used, the JSA will be an effective tool for training and orienting the new employee into the work
environment. A JSA may also be used to retrain the older employee.

During the development of a JSA, those who supervise will learn more about the jobs they
supervise. Workers who are encouraged to participate will develop a better attitude and knowledge
of safety. The program will develop safer job procedures and create a better working environment.

A JSA includes five steps.

Select a job.

Break the job down into steps.

Identify the hazards or determine the necessary controls for them.
Apply the controls to the hazards.

Evaluate the controls.

MRS
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Accident Report Form

DEPARTMENT:

DATE OF ACCIDENT:

TIME OF ACCIDENT:

EMPLOYEE NAME:

EMPLOYEE AGE:

EMPLOYEE OCCUPATION:

LOCATION OF ACCIDENT:
ACCIDENT TYPE:

ACCIDENT CLASSIFICATION:

DESCRIPTION OF ACCIDENT/INCIDENT:

Itemize Personal Injury Involved:

Itemize Property Damage Involved:

Itemize Tools/Equipment Involved:

DIRECT INDIRECT BASIC
Energy Sources Hazardous Materials Unsafe Acts Unsafe Conditions Inadequate Policy Environmental and/or
and/or Decisions Personal Factors
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FIGURE 5.4 Accident report form — Courtesy of the National Mine Health and Safety Academy
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To increase the effectiveness of a JSA, a complete program should be developed in which manage-
ment is involved with the workers, supervisors, and safety and health professionals. The following
five major elements are necessary to establish and maintain the JSA program:

Management controls.

Identification of a method for job selecting.

Analysis of the job (perform JSA).

Incorporation of the JSA into the operational systems.
Monitoring the JSA program.

NS

MANAGEMENT CONTROLS

Management controls are needed to establish an effective JSA program. The entire program must
be directed and supported through the management controls. Some aspects of management controls
are as follows:

Policies

Directives

Responsibilities (line and staff)
Vigor and example
Accountability

Budget.

AR

ESTABLISHING A METHOD FOR SELECTING JOBS

Potential jobs for analysis should be tasks that have sequential steps and the work goal will
be attained when these steps have been performed. Thus, the jobs for analysis should be those
that are single-task oriented and not ones which require a multitude of tasks and machines/
equipment.

Some jobs can be defined in general terms (e.g., constructing a building, building a bridge,
digging a tunnel). Such broadly defined jobs are not suitable for a JSA. Similarly, a job may be
defined in terms of a single action (e.g., pulling a switch, tightening a screw, pushing a button).
These narrowly defined jobs are also sometimes not suitable for a JSA but occasionally, pulling
a switch or tightening a screw may be very critical; in such instances, the job should be broken
down into single action steps.

To effectively use the JSAs, a method must be established to select and prioritize the jobs to
be analyzed. One method for selecting tasks to be analyzed is for the supervisor and employees
to list the jobs performed. The supervisor and workers then select the jobs which represent the
greatest injury potential and these are analyzed. Other approaches can be undertaken; this, of
course, depends upon the organizational structure and objectives.

SELECTION OF TASKS FOR ANALYSIS

The structure and objectives of a company will determine the individual who selects the tasks. If
the employee turnover rate is high, the management might choose the supervisor or foreperson
to determine potential tasks for analysis. An alternative to this approach is for the safety and
health professional or safety director to develop the list, although in some companies the safety
professional is responsible for more than one project and may not be sufficiently familiar with
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each area and, thus, would not be the one best suited to suggest jobs for analysis. In this case,
the workers, supervisor, and safety professional might combine their knowledge and effectively
develop a list. A group discussion method will usually benefit the overall safety program. The most
knowledgeable individuals should be used to determine potential tasks for analysis, regardless of
the method used.

Jobs suitable for JSA are the ones assigned by a line supervisor. Operating a machine, installing
duct work, and stacking lumber can be good subjects for JSA. They are neither too broad nor too narrow.
Assignments, which require the performance of a number of sequential steps in order to accomplish
the task, are good candidates for JSA. The following are examples of these types of jobs.

Material handling (heavy drums).
Work on electrical systems.
Acid/caustic cleaning.

Crane repair.

Crane operation.

Trenching and excavating.
Erection and use of scaffolding.

Nk » -

PRIORITIZATION OF TASKS

The next step is the establishment of priorities for the jobs selected. The tasks must be ranked
in the order of greatest accident potential (injury and illness or property damage). The tasks with
the highest risks should be analyzed first. To achieve this ranking of tasks, the following criteria
should be used. The use of more than one selection criterion will optimize decisions. Caution must
be exercised when selecting jobs for analysis if the employees are inexperienced. Analyses should
begin with a simple task and proceed to more complex jobs. Prioritization can be based upon some
or any of the following types of information:

1. Accident frequency for jobs that have repeatedly produced accidents. The greater the
number of accidents associated with the job, the greater its priority should be.

2. The severity of the accidents that the job has produced, such as disabling injuries and
number of lost workdays. The severity of the injuries proves that the preventive action
taken prior to their occurrence was not successful. There may also be some jobs which
do not have a history of accidents but have a potential for a severe injury.

3. The experience and knowledge of the workplace may cause a judgment to be made
regarding the initiation of a JSA. Many jobs qualify for immediate JSA because of
the potential hazard involved. Such types of hazards might be identified as “It hasn’t
happened yet, but when it does, watch out.” Good examples of these types of hazards
are jobs that involve explosion possibilities or ones involving lifting exceptionally heavy
equipment. When you have a job which has fatality possibilities, even if a fatality has
never occurred, it is sound judgment to develop a JSA for this particular type of job.

4. The need to look at routine or repetitive tasks which have inherent hazards where the
employee is repeatedly exposed to these hazards. The constant lifting of concrete blocks
or the use of a power-actuated tool are examples of this.

5. Changes in processes, equipment, or materials may introduce new hazards which may not
be apparent. Changes can also increase the workload of an employee and overtax his ability.
It is not necessary to wait until there is an accident on such jobs before making a JSA study.
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These five criteria help establish the sequence in which jobs are to be analyzed. They also help to
identify some of the hazards associated with the job.

CONDUCTING A JOB SAFETY ANALYSIS

After a job has been selected and the JSA has been initiated, use a worksheet similar to the JSA
Worksheet (Figure 5.5) to list the basic steps, their corresponding hazards, and the SOPs for each
step.

The form requires that you briefly describe what is done for each step. Each step should be
in the sequence in which it is accomplished. Be careful not to make the breakdown of steps too
detailed; this results in a large number of unnecessary steps. At the same time, do not be so general
as to leave out or omit some of the basic steps. If there are a large number of steps, generate
more than one JSA. Now is the time to actually observe the job being performed. It is a good idea
to involve an employee who performs the job or is very familiar with the job. Also, if possible,
observe more than one worker performing the same job. To get started, ask the employee to list
the steps of the job. Work back and forth with each other until agreeing upon a list of job steps.

For example, for a front-end loader the first step of a JSA might be a walk-around inspection,
followed by a check of fluids, then visually checking the controls and area around the loader,
starting the loader, etc. There should be between ten and fifteen basic steps. It is important that
these steps accurately describe the work to be done. Once all the basic steps are identified, the

Job Safety Analysis Worksheet
Title of Job/Operation Date No.
Position/Title(s) of Person(s) Who Does Job Name of Employee Observed
Analysis Made By
Department
Section Analysis Approved By
Sequence of Basic Job Steps Potential Accidentsor Hazards Recommended Safe Job Procedures
1. Struck By (SB) 5. Caught On (CO) 9. Fall To Below (FB)
2. Struck Against (SA) 6. Caught In (CI) 10. Overexertion (OE)
3. Contacted By (CB) 7. Caught Between (CBT) 11. Exposure (E)
4. Contact With (CW) 8. Fall-Same Level (FS)

FIGURE 5.5 Job safety analysis worksheet — Courtesy of the National Mine Health and Safety Academy

© 2006 by Taylor & Francis Group, LLC



Analyzing Construction Hazards and Accidents/Incidents 113

hazards for each step needs to be identified. Developing a list of hazards for each step will
result in finding some hazards which are more likely to occur than others and some which are
more likely to produce more serious injuries. To make hazard identification easier and generally
more understandable, a system of 11 accident types has been developed. Using this system, a
hazard is identified by the potential accident(s) it can cause. The basic accident types are as
follows:

1. STRUCK BY (SB) — A person is forcefully struck by an object; the force of contact
is provided by the object.

2. STRUCK AGAINST (SA) — A person forcefully strikes an object; the person provides
the force.

3. CONTACT BY (CB) — Contact by a substance or material that by its very nature is
harmful and causes injury.

4. CONTACT WITH (CW) — A person comes in contact with a harmful material; the
person initiates the contact.

5. CAUGHT ON (CO) — A person or part of his clothing or equipment is caught on
an object that is either moving or stationary. This causes the person to lose his or her
balance and fall, be pulled into a machine, or suffer some other harm.

6. CAUGHT IN (IN) — A person or a part of that person is trapped, stuck, or otherwise
caught in an opening or enclosure.

7. CAUGHT BETWEEN (CBT) — A person is crushed, pinched, or otherwise caught
between by either a moving object, a stationary object or between two moving objects.

8. FALL SAME LEVEL (FS) — A person slips or trips and falls to the surface he or she
is standing or walking on.

9. FALL TO BELOW (FB) — A person slips or trips and falls to a level below the one
on which he or she was walking or standing.

10. OVEREXERTION (OE) — A person overextends or strains himself or herself while
doing a job.
11. EXPOSURE (E) — Over a period of time, someone is exposed to harmful conditions.

For example, the walk-around for a front-end loader could result in a fall to the same level,
checking fluids could result in exposure or contact with hazardous materials, and starting a loader
could result in a fall to a lower level. As you examine each step, look for one hazard at a time.

CONSIDERING HUMAN PROBLEMS IN THE JSA PROCESS

While working with potential accidents or hazards, consider the following points related to human
problems:

« What effects could there be if equipment is used incorrectly?
« Can the worker take shortcuts to avoid difficult, lengthy, or uncomfortable procedures?

Other personnel factors to consider include the following:
1. Personnel tend to take shortcuts to avoid arduous, lengthy, uncomfortable, or unintelli-
gible procedures.

2. Equipment that is difficult to maintain will suffer from lack of maintenance.
3. Requirements for special employee training should be kept to a minimum.
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4. Written procedures which are difficult to understand without further explanation may
result in employee confusion.

5. Stress in the work environment and in private life may have a negative impact on
workplace safety.

Normally the job steps for a JSA are listed in a logical sequence for one reason or another. For
example, one worker may choose to check fluids prior to doing the walk-around inspection. This
type of flexibility is good for worker morale and productivity. But on the other hand, there are times
when the sequence of job steps or deviations from the job steps may be critical to safe performance
on the job. An example of this would be the walk-around for the loader. The inspection must
be made and safety deficiencies corrected before the loader is put into service for the day or an
accident/incident may occur. It would not be safe or proper to do the walk-around inspection after
the loader has been put in service. If the sequence of job steps or the deviation from established
job steps are critical to the safe performance, this should be noted in the JSA.

HAzARDS ELIMINATION OR CONTROL

The final step in evaluating a job is to develop a safe job procedure to eliminate or reduce the
potential accidents or hazards. The following criteria should be considered:

1. Find a less hazardous way by using an engineering revision to find an entirely new and safe
way to do a job. Determine the work goal and analyze the various ways of reaching this goal
to establish which way is safest. Consider work-saving tools and equipment. An example of this
would be to install gauges on the loader which would visually indicate the fluid level and prevent
contact with the fluids.

2. Change the physical conditions that created the hazard. If a new, less hazardous way of doing
the job cannot be found, try to change the physical conditions which are creating the hazards.
Changes made in the use of tools, materials, equipment, or the environment could eliminate or
reduce the identifying hazards. But when changes are found, study them carefully to determine the
potential benefits. Consider if the changes possess latent, inherent hazards which may be equally
as hazardous as the original condition. In this case, assess both conditions to determine which
will be less hazardous and refer the decision to the proper level of management for approval and
acceptance. An example of this would be the development of a new loader operator cab with better
visibility for safer operations.

3. To eliminate those hazards which cannot be engineered out of the job, change the job procedure.
Changes in job procedures, which are developed to help eliminate the hazards, must be carefully
studied. If the job changes are too arduous, lengthy, or uncomfortable, the employee will take risky
shortcuts to circumvent these procedures. Caution must be exercised when changing job procedures
to avoid creating additional hazards. To help determine the effectiveness of procedural changes,
two questions which might be asked are (1) In order to eliminate this particular hazard or prevent
this potential accident, what should be the action of the employee? (2) How should the employee
accomplish this? Answers must be specific and concrete if new procedures are to be useful and
effective. Answers should precisely state what to do and how to do it. This might mean changing
the loader walk-around inspection to include fluid inspection at the same time, thus saving time
and possibly decreasing the time of exposure.
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4. Try to reduce the necessity of doing the job, or at least reduce the frequency that it must be
performed. Often maintenance jobs require frequent service or repair of the equipment which is
hazardous. To reduce the necessity of such a repetitive job, ask “What can be done to eliminate
the cause of the condition that makes excessive repairs or service necessary?” If the cause cannot
be eliminated, then try to improve the condition.

5. Finally, use PPE for potentially dangerous conditions. Use gloves, aprons, and goggles to avoid
acid splashing. Wear ear plugs for protection from high noise levels and wear respirators to protect
against toxic chemicals. The use of PPE should be the last consideration in eliminating or reducing
the hazards the employee is subjected to, because PPE can be heavy, awkward, uncomfortable,
and expensive to maintain. Therefore, try to engineer the identified hazards out of the job.

A lengthy format of the JSA chart is less effective than a short and concise format. A format, listed
on a single page with the job steps, hazards, and how to eliminate hazards, is more beneficial than
a JSA with one page listing job steps, another page listing hazards, and a third page illustrating two
common formats. Employees will not read lengthy explanations; brevity is desirable. A completed
sample of JSA appears in Figure 5.6 for your review and use.

METHODS OF PERFORMING A JSA

The two methods most used in performing the JSA are group discussion and direct observation. In
the group discussion, the supervisors meet with their employees to perform analysis of a job. The
job is broken into a step-by-step process with the identification of all associated hazards. Changes
in the work procedures or in the physical environment will eliminate or reduce the identified
hazards. The following basic advantages are obtained from the group discussion method:

1. The sharing of experiences by a group of employees will generally produce a more
thorough analysis of potential hazards. One employee may identify a potential hazard
which has been overlooked by others. The combined experience is also valuable in
analyzing possible changes for the reduction or elimination of the identified hazards.

2. Group discussions will serve as an effective safety training program. The employees will
learn “potential hazards” from each other. They share ideas and usually every person
knows a little more safety as a result of the discussions.

3. The employee assumes an active role in the safety program. The safety program will
benefit because the employee will be more inclined to accept the procedures in the JSA.

Of course these advantages are not automatic; they depend upon how skillfully the discussions are
conducted. If the discussions are poorly handled, without preparation or skill, the results will be
meager at best.

In the direct observation method, either the supervisor or the safety director observes the
employee performing the task from start to finish. The job must be broken down step by step and
the hazards associated with the job must be identified. Once the hazards have been identified, they
should be eliminated or reduced. There is no reason why the supervisor or safety engineer cannot
consult with the employee doing the job. The advantage of the direct observation method is that
the supervisor or safety director does not have to try to recall or visualize how the job is done
because the performance is seen.

The organizational structure and personnel determine the method most beneficial for a company.
A combination of both methods may also be used.
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Title of Job/Operation_CHANGE TIRE ON PICKUP TRUCK

Handbook of OSHA Construction Safety and Health

Job Safety Analysis Worksheet

Date

No.

Position/Title(s) of Person (s) Who Does Job_DRIVER

Department

Section

Analysis Made By

Analysis Approved By

Name of Employee Observed

Sequence of Basic Job Steps

Potential Accidents or Hazards

Recommended Safe Job Procedures

truck bed Same as Step 1

1. Prepare materials to change tire. | 1a. Struck by vehicle la. Engine must be shut off.

1b. Slip and fall to same level 1b. Observe area. Remove tripping or
stumbling hazards or move vehicle
to better location.

1c. Exposure to cold, frosthite 1c. Wear gloves and other appropriate
clothing.

1d. Overexertion removing spare tire | 1d. Follow instructions in owner’s

from carrier manual or posted near jack.

le. Overexertion loosening lug nuts | 1le. Use tire tool provided or large
4-way wrench. Use leg muscles
to break lug nuts.

2. Raise vehicle. 2a. Struck by vehicle 2a. Put vehicle in gear or park. Set
parking brake. Chock wheel on
opposite end of vehicle (both sides).

2b. Struck by jack 2b. Follow jacking instructions in
owner’s manual or posted near jack.

2c. Contact with hot exhaust 2c¢. Exhaust system may be very
hot — do not touch.

2d. Overexertion using jack 2d. Use jack as described in instructions/
owner’s manual. Examine jack and
handle for defects.

3. Change tire. 3a. Caught between tire and ground | 3a. Check jack stability before any

or caught between vehicle body work is performed on the raised
and ground vehicle. Grasp tire on sides to
remove from hub.
3b. Overexertion lifting tire off of or | 3b. Use proper lifting techniques.
on to hub Get help if needed.
3c. Contact with hot hub wheel or 3c. Wear gloves when removing tire.
lug nuts Wheel and lug nuts may be hot.
3d. Exposure to cold (frostbite) 3d. Wear gloves and other appropriate
clothing.
4. Lower vehicle. 4a. Same as Step 2 4a. Same as Step 2.
5. Replace materials. 5a. Overexertion putting flat tire in 5a. Same as Step 3.

Struck By (SB)
Struck Against (SA)
Contacted By (CB)
Contact With (CW)

pwNE

Caught On (CO)
Caught In (CI)

Caught Between (CBT)
Fall Same Level (FS)

®NoO;

9. Fall To Below (FB)
10. Overexertion (OE)
11. Exposure (E)

FIGURE 5.6 Sample of a completed JSA — Courtesy of National Mine Health and Safety Academy
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REVIEW THE ANALYSIS AND POTENTIAL SOLUTIONS

After the JSA is completed, qualified individuals who did not participate in the analysis must review
it. For example, if the direct observation method was used, the JSA performed by the supervisor can
be reviewed by the safety professional. But, in the case where the safety professionals participate
in the JSA, then he or she must not review the JSA. This independent review will help ensure a
higher quality analysis.

IMPLEMENTING THE JSA IN AN OPERATIONAL SYSTEM

In the past, JSAs have been developed and then filed away and never used. After some period of
time, an operation accumulates a great number of JSAs and unless an effective filing system is
implemented, they will be lost in the shuffle. The completed, reviewed, and approved JSA must
be incorporated into the operation — not filed away and forgotten.

When a JSA is distributed, the supervisor’s first responsibility is to explain its contents to the
workers and, if necessary, to provide individual training. The entire JSA must be reviewed with the
involved workers so they will know how the job is to be done without accidents. The original JSA
may have been revised to a step-by-step procedure which includes Detailed Operating Procedures
(DOP) and Standard Operating Procedures (SOP) (see Chapter 6). The step-by-step procedure may
be developed from the JSA if the task is to be repeated a number of times, or JSA information
may be integrated into an existing operational procedure.

Two benefits of the JSAs are that they provide the workers with information about the hazards
in the jobs they perform and allow training of the basic job steps to both new and old employees.
The employees must be taught to recognize the hazards associated with each job step and learn
the necessary precautions to prevent injuries. A well-prepared JSA can be vital in this training.

MONITORING A JSA PROGRAM

It is not enough to just develop and utilize a JSA for a potentially hazardous job, a monitoring
program must be established and the following questions should be asked:

1. How effective is the JSA in eliminating or reducing the hazards associated with the task?

2. Does the JSA need to be revised to update changes in the physical environment which
may have introduced new and unforeseen hazards?

3. Is the JSA followed by the employees performing the task? If not, then why not? What
hazards are introduced?

The following techniques may be used to monitor a JSA:

1. Observation of task by management, safety professional, or others concerned.
2. Review of accident records.
3. Feedback.

The observation of a task in a JSA provides management and safety with an opportunity to review
the task in actual practice. It also shows the employees that management and safety care about
well-being. Reviewing accident records may reveal possible deficiencies in a job which has been
analyzed, or indicate jobs which should be analyzed.

The feedback technique allows the worker, supervisor, and safety professional to discuss
possible deficiencies in the JSA. It also gives the employee an active role in safety practices.
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HAZARD ANALYSIS

Hazard analysis is a technique used to examine the workplace for hazards with the potential to
cause accidents. Hazard analysis, as envisioned in this section, is a worker-oriented analysis. The
workers are asked to provide the information for the analysis. Management is not as close to the
actual work being performed as are those performing the work. The workers have hazard concerns
and have devised ways to mitigate the hazards, thus preventing injuries and accidents. This type
of information is invaluable when analyzing workplace hazards.

This type of hazard analysis does not require that it be conducted by someone with special
training and could also be accomplished by the use of a short fill-in-the-blank questionnaire. This
technique works well where management is open and genuinely concerned about the safety and
health of its workforce. The most time-consuming portion of this process is analyzing the results
of the interviews or questionnaires.

Only four responses are required.

1. Identify three to five hazards involved with your specific task?

2. Of the hazards you have identified, how would you rank them? Rank them from most
hazardous to least hazardous.

3. While doing your task, what do you do to prevent injuries from these hazards?

4. What could management do to reduce each hazard and make your job safer?

The information obtained by the hazard analysis provides the foundation for making decisions
as to which jobs should be altered in order for the worker to perform safely and expeditiously.
Also, this process allows workers to become more involved in their own destiny. For some time,
involvement has been recognized as a key motivator of people. This is also a positive mechanism
in fostering L/M cooperation.

It is important to remember that a worker may perceive something as a hazard, when in fact it
may not be a true hazard; the risk may not match the ranking that the worker placed on it. Also,
even if hazards exist, you need to prioritize them according to the ones which can be handled
quickly; which may take time; or which will cost money above your budget. If the correction will
cause a large capital expense and the risk is real but does not exhibit an extreme danger to life and
health, you might need to wait until next year’s budget cycle. An example of this would be when
workers complained of a smell and dust created by a chemical process. The dust was not above
accepted exposure limits and the smell was not overwhelming. Therefore, the company elected to
install a new ventilation system, but not until the next year because of budgetary constraints.

Hazard analysis is a process which is controlled by management. Management must assess
the outcome of the hazard analysis process and determine if immediate action is necessary or if,
in fact, there is an actual hazard involved. When you do not view a reported hazard as an actual
hazard, it is a good idea to inform the worker of your opinion and explain why.

The expected benefits are a decrease in the incidents of injuries, a decrease in lost workdays
and absenteeism, a decrease in workers compensation cost, better productivity, and an increase
in cooperation and communication. The baseline for determining the benefit of the hazard anal-
ysis can be formulated from existing company data on occupational injuries/illnesses, workers’
compensation, attendance, profit, and production.

ANALYZING ACCIDENT DATA

Many companies conduct accident investigations and keep accident records and other data on the
company’s safety and health initiatives. If a company has a sufficient number of accidents/incidents
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and enough detail in their occupational injury/illness investigation data, the company can begin to
examine trends or emerging issues relevant to their safety and health intervention/prevention effort.
The analysis of this data can be used to evaluate the effectiveness of safety and health on various
projects and jobsites or groups of workers. The safety and health data can be used to compare
your company to companies that perform similar work, employee a comparable workforce, or bid
on the same size of projects on a state, regional, or national basis.

By analyzing your accidents/incidents, you are in a better position to compare apples to
apples rather than apples to oranges. You will be able to not only identify the types of injuries,
accidents, and causes, but also intervene and provide recommendations for preventing these acci-
dents/incidents in the future. You will be able to say with confidence that “I do” or “I do not”
have a safety and health problem. If you find that you have a problem, your analysis and data will
be essential if you try to elicit advice on how to address your health and safety needs.

Gathering and analyzing accidents/incidents data are not your entire safety and health program,
but a single element. It provides feedback and evaluative information as you proceed toward
accomplishing your safety and health goals; thus, it is an important element.

The two most frequent statistical pieces of information which are designed to allow you to
compare your company’s safety and health performance with others is the Incident Rate and the
Severity Rate. These two rates, respectively, answer the questions of “How often or frequently are
accidents occurring?” and “How bad are the injuries/illnesses which are occurring?”” The number
of times that occupational injuries/illnesses happen is the determinant for the Incident Rate while
the number of days (lost workdays) is the prime indicator of the Severity Rate. Both of these rates
provide unique information regarding your safety and health effort.

To find the Incident Rate, count the number of distinct events which resulted in
injuries/illnesses. To compare your Incident Rate to other construction companies, you must nor-
malize your data. This is accomplished by using a constant of 200,000 work hours, which was
established by the Bureau of Labor Statistics. The 200,000 work hours are the number of hours
which 100 full-time workers would work during 50 weeks at 40 hours per week. Thus, you can
calculate your Incident Rate in the following manner:

. Number of your OSHA recordable injuries/illnesses x 200,000 (work hour constant)
Incident Rate =

Total number of hours which your employees worked during the year

The Incident Rate could be a rate calculated for recordable (combined) injuries and illnesses,
recordable injuries, recordable illnesses, all injuries with lost workdays, all illnesses with lost
workdays, injuries requiring only medical treatment, or first-aid injuries. These rates would not
normally be calculated on a national basis, but could be used to compare your progress on a yearly
basis, or between jobsites or projects.

The Severity Rate, which is often called the “lost-time workday rate,” is used to determine
how serious the injuries and illnesses are. A company may have a low Incident Rate or few injuries
and illnesses but, if the injuries and illnesses which are occurring results in many days away from
work, the lost-workday cases can be as costly as or more costly than having a large number of
no lost-workday injuries which have only medical costs associated with them. Lost-workday cases
can definitely have a greater impact upon your worker compensation costs and premiums.

Calculation of the Severity Rate is similar to the Incident Rate except that the total number of
lost-time workdays is used in place of the number of OSHA recordable injuries/illnesses. Thus,
you can calculate your Severity Rate in the following manner:

Number of your lost-time workdays x 200,000 (work hour constant)

Severity Rate =
very Total number of hours which your employees worked during the year
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The Incident and Severity Rates are both expressed as a rate per 100 full-time workers. This
provides a standard comparison value for a company whether it has 20 or 1,000 workers. Thus,
both the 20-employee company and the 1,000-employee company can compare their safety and
health performance to each other.

Sometimes the temptation exists to focus on only the lost-time workday cases, but how can you
identify which injury or illness is going to result in a lost-time workday? At times, the difference
between a medical treatment injury and a lost-time workday injury may be only a matter of inches
or chance. Thus, it is more logical to address your total injury problem.

SUMMARY

The analysis of construction-related hazards and the accidents/incidents which they cause is an
important step in the overall process of reducing construction-related injuries, illnesses, and deaths.
Only after a systematic look at the hazards and accidents can you hope to integrate the accident
prevention techniques and tools which can have an impact upon your company’s safety and health
initiative.
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6 Construction Accident
Prevention Techniques

Accident prevention techniques (APT) are tools which can be used as an integral part of any safety
and health program. Each technique serves a unique function. It will be your job to decide which
techniques to incorporate into your safety and health effort.

The first types of APT you may want to use are safety and health management, safety com-
munication, toolbox talks, and training. These techniques set a foundation for accident prevention.
Once established, identify the hazards and plan procedures for avoiding those hazards. Recognize
the need to call on a specialist, engineer, expert, or to have some form of a special program to
address your company’s specific needs (e.g., maintenance program, eye protection program, etc.).
Finally, evaluate your efforts using safety and health audits, job safety observations (JSO), and
accident investigations.

This chapter explains each technique and denotes its use, including positive and negative
aspects. For specific problems, remember that using these techniques as stand-alone entities may
have only a band-aid effect for specific problems. The implementation of a complete approach
is a huge step in assuring a functional safety and health initiative. This completeness requires
a written program that addresses workers’ needs and concerns, hazard recognition and analysis,
and compliance with OSHA standards and requirements. Only after you have an organized safety
and health program can you expect to effectively apply the APTs listed in this chapter; they are
only a part of a complete safety and health program. Using this type of approach should afford a
workplace free of hazards, worker injuries, and illnesses.

Within this chapter, 13 accident prevention tools are addressed in detail. The application and
implementation of these tools, as applied to the construction industry, will help assure a good
safety and health program for your company and employees.

When a construction contract/project is in the implementation stage, the prime contractor/owner
needs to address safety and health. This assures that all general contractors and subcontractors
comply with the project’s job safety and health requirements. Use of the tools presented in this
chapter will help meet those requirements.

SAFETY AND HEALTH MANAGEMENT

Where does safety and health on a construction site/project begin? The answer is, of course, from
day one. When does it stop? The answer is “never.” Safety and health management should be
considered from the design inception, through the bid process, the contract award, and the initial
start. Then the management of safety and health continues through the project period and becomes
the foundation for the next and all other ensuing projects that your company undertakes.

The phrase “safety and health management” needs a definition which is both practical and
relevant to the construction industry. Thus, in the broadest sense, safety and health management
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means taking control of the existing hazards. Develop a systematic or programmed approach which
allows you to effectively, efficiently, and productively direct, mesh, control, and intervene in a
complex set of variables and contributing factors (e.g., risks, hazards, job tasks, other contractors,
employees, machines/equipment, or the environment). These factors may impact your attempts to
complete a project in a safe, healthy, and responsible manner.

COMMUNICATIONS

Communication is the key to occupational safety and health. The message of accident pre-
vention must be constantly reinforced. Use constant reminders in the form of message boards,
fliers, newsletters, paycheck inserts, posters, the spoken word, and face-to-face encounters. Make
the message consistent with the policies and practices of the company so it is believable and
credible. It is important to communicate safety and health goals and provide feedback progress
toward accomplishing those goals. Most workers want their information in short, easily digested
units.

Face-to-face interactions personalize the communications, provides information immediately
(no delays), and allows for two-way communications which improves the accuracy of the message.
Finally, these interactions provide for performance and real-time feedback and reinforcement
regarding safety and health.

TOOLBOX TALKS

Toolbox safety talks are especially important to the supervisors on your jobsites and projects
because they afford the supervisor the opportunity to convey, in a timely manner, important
information to the workers. Toolbox talks may not be as effective as the one on one, but still
surpass a memorandum or written message. In the five to ten minutes prior to the workday, a
shift, at a break, or as needed, this technique helps communicate time-sensitive information to a
department, crew, or work team.

In these short succinct meetings, convey changes in work practices, short training modules,
facts related to an accident or injury, specific job instructions, policies and procedures, rules and
regulation changes, or other forms of information which the supervisor feels are important to every
worker under his supervision.

Although toolbox talks are short, these types of talks should not become just a routine part of
the workday. Thus, in order to be effective, they must cover current concerns or information, be
relevant to the job, and have value to the workers. Carefully plan toolbox talks to effectively transmit
a specific message and a real APT. Select topics applicable to the existing work environment, plan
the presentation and focus on one issue at a time. Use materials to reinforce the presentation and
clarify the expected outcomes.

Some guidelines are as follows:

1. Plan a toolbox training schedule in advance and post a notice.

2. Prepare supporting materials in advance.

3. Follow a procedure in the presentation: explain goals, try to answer questions, restate
goals, and ask for action.

4. Make attendance mandatory.

5. Make each employee sign a log for each session.

6. Ask for feedback from employees on the topic or other proposed topics.
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7. Involve employees by reacting to suggestions or letting them make presentations when
appropriate.
8. Reinforce the message throughout the work week.

No matter how effectively you communicate with your workforce, you still need to assure that your
workforce has the competence to perform the basic skills for the tasks they have been assigned.

TRAINING

You may offer all types of programs and use many of the APTs, but, without workers who are
trained in their trade and have safe work practices, your efforts to reduce and prevent accidents
and injuries will result in marginal success. If a worker has not been trained to do his or her job
in a productive and safe manner, a very real problem exists.

Do not assume that a worker knows how to do his or her job and will do it safely unless he
or she has been trained to do so. Even with training, some may resist safety procedures and then
you have a deportment or behavioral problem and not a training issue.

It is always a good practice to train newly hired workers or experienced workers who have
been transferred to a new job. It is also important that any time a new procedure, new equipment,
or extensive changes in job activities occur, workers receive training. Well-trained workers should
be more productive, more efficient, and safer.

Training for the sake of documentation is a waste of time and money. Training should be
purposeful and goal or objective driven. An organized approach to on-the-job safety and health
will yield the proper ammunition to determine your real training needs. These needs should be
based on accidents/incidents, identified hazards, hazard/accident prevention initiatives, and input
from your workforce. You may then tailor training to meet the company needs and that of workers.

Look for results from your training. Evaluate those results by looking at the number of reduced
accidents/incidents, improved production, and good safety practices performed by your workforce.
Evaluate the results by using JSO and safety and health audits, as well as statistical information
on the numbers of accidents and incidents.

Many OSHA regulations have specific requirements on training for fall protection, hazard
communication, hazardous waste, asbestos and lead abatement, scaffolding, etc. It seems relatively
safe to say that OSHA expects construction workers to have training on general safety and health
provisions, hazard recognition, as well as task-specific training. Training workers regarding safety
and health is one of the most effective APTs.

HAZARD IDENTIFICATION

In order to prevent accidents, identify existing and potential hazards which can prevail upon the
worksite. When looking at specific jobs, break the job down into a step-by-step sequence and
identify potential hazards associated with each step. Consider the following questions:

1. Is there a danger of striking against, being struck by, or otherwise making injurious
contact with an object? (e.g., being struck by a suspended drill casing or piping as it is
moved into place).

2. Can the employee be caught in, on, or between objects? (e.g., an unguarded v-belt, gears,
or reciprocating machinery).
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3. Can the employee slip, trip, or fall on same level, or to another level? (e.g., slipping in
an oil-changing area of a garage, tripping on material left on stairways, or falling from
a scaffold).

4. Can the employee strain himself or herself by pushing, pulling, or lifting? (e.g., pushing
a load into place or pulling it away from a wall in a confined area). Back injuries are
common in every type of industrial operation; therefore, do not overlook the lifting of
heavy or awkward objects.

5. Does the environment have hazardous toxic gas, vapors, mist, fumes, dust, heat, or
ionizing or nonionizing radiation? (e.g., arc welding on galvanized sheet metal produces
toxic fumes and nonionizing radiation).

Review each step as many times as necessary to identify all hazards or potential hazards. With
the identification of the hazards, take steps to prevent the accidents or incidents from occurring. If
you know the hazard, it is easier to develop interventions which mitigate the risk potential. These
interventions may be in the form of safe operating procedures.

At times a hazard hunt is appropriate. This constitutes providing a form (see Figure 6.1) to
your workers and asking them to list anything which they perceive to be a hazardous condition on

HAZARD HUNT FORM

Worker’s Name (Optional):
Date:

Jobsite:
Job Titles:

1. Describe the hazard that exists.

2. Has the hazard been discussed with your supervisor? When? (Date)
Yes No

3. What preventive action needs to be taken?

4. Do you know what state or federal safety regulations is being violated?

Yes No
(Please list it if your answer is yes.)

5. Have there already been injuries or illnesses caused by the hazard?

Yes No
(List the names, dates, events, or symptoms)

6. How long has the hazard been present?

Manager’s or Supervisor’s Response to Hazard Concern Identified.

NOTE: Use a Separate Form for Each Hazard Identified.

FIGURE 6.1 Hazard hunt form
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the jobsite. You will be able to review these hazard hunt forms to determine if hazards truly exist
or are just perceived. If you use the hazard hunt as a hazard identification process, it is important
to provide feedback to the workers on whether a hazard does or does not exist. It is never wise to
disregard this important communication. Hazard identification has always been an effective APT.

SAFE OPERATING PROCEDURES (SOPs)

Workers may not automatically understand a task just because they have experience or training.
Thus, many jobs, tasks, and operations are best supported by a Safe or Standard Operating Procedure
(SOP). The SOP walks the worker through the steps of how to do a task or procedure in a safe
manner and calls attention to the potential hazards at each step.

You might ask why an SOP is needed if the worker has already been trained to do the job
or task. As you may remember from the previous chapter, a JSA usually keys on those particular
jobs that pose the greatest risk of injury or death. They are the high risk type of work activities
that definitely merit the development and use of a SOP.

There are times when an SOP or step-by-step checklist is useful. Some of these times are when

« a new worker is performing a job or task for the first time;

« an experienced worker is performing a job or task for the first time;

« an experienced worker is performing a job which he/she has not done recently;
« a mistake could cause damage to equipment or property;

e a job is done on an intermittent or infrequent basis;

« a new piece of equipment or different model of equipment is obtained.

When airline pilots fly, the most critical parts of the job are takeoffs and landings. Since these are
two very critical aspects of flying, a checklist for proceeding in a safe manner is used to mitigate
the potential for mistakes. It is critical to provide help when a chance for error can result in grave
consequences.

Few people or workers want to admit that they do not know how to perform a job or task.
They will not ask questions, let alone ask for help in doing an assigned task. This is the time
when a plasticized SOP or checklist could be placed at the worksite or attached to a piece of
equipment. This can prove to be a very effective APT. It can safely walk a worker through the
correct sequence of necessary steps and thus avoid the exposure to hazards which can put the
worker at risk of injury, illness, or death.

These SOPs could be used when helicopters are used for lifting, industrial forklifts are used,
materials are moved manually, etc. These types of SOPs should list the sequential steps required in
order to safely perform the job or task, the potential hazards involved, and the PPE needed. Each
step in the SOP should provide all the information needed to accomplish the task in a safe manner.

If you do not have annual training, the use of SOPs may instill in the workers the confidence
that they have a way of refreshing their memory on how to do their tasks. When changing
procedures, the SOP needs to be updated to assure that the changed procedure is safely performed.
The checklist is one form of an SOP. The checklist is very effective when you are trying to make
sure that every step is being accomplished.

Safe Operating Procedures are useful only when they are up to date and readily accessible at
the actual job or task site. Since we now have the ability to store SOPs in the computer, revision
is made simple and, therefore, the SOP can be easily changed if you receive suggestions from
supervisors or workers. Figure 6.2 shows a picture of an excavator and Figure 6.3 shows an
example of an SOP for an excavator. Using the format from this example, develop your own SOPs
for procedures, jobs, tasks, or equipment.
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FIGURE 6.2 An excavator

WHAT TO DO
(Steps in sequence)

HOW TO DO IT
(Instructions)

SAFE OPERATING PROCEDURES FOR AN EXCAVATOR

KEY POINTS
(Items to be emphasized)

1) Climb onto engine
compartment.

2) Unlock engine compartment
and check all fluids. (Engine
oil, hydraulic oil, coolant,
and batteries.)

3) Unlock and open operator’s
door.

4) Climb into operator’s seat.

5) Check warning lights on
instrument panel.

1

2

~

3

=

4

5)

Place hand on rail of operator’s
compartment and foot on step of
track frame. Gently pull yourself up
onto track. Continue around
operator’s compartment following
the steps and rails.

Place key in lock of engine
compartment handle. Turn key and
remove. Turn handle and lift to
open. Remove dip sticks to check
fluids. Fluid should register in the
shaded area of the stick. If low, fill
immediately. Wear safety glasses
while checking fluids.

Place key in lock and turn. Open
door and securely latch it so that it
doesn’t slam closed during
operation.

Grab handle and place foot on step
of track frame and pull yourself up
onto the track. Step inside operator’s
compartment and sit in seat.

Place key in ignition and push test
button to illuminate all warning
lights and sound all warning
buzzers.

1))

2)

3

=

4

=z

5)

Be sure to use rails and steps or a
fall may occur causing serious
injury. Make sure shoes are free
of mud for proper traction.

Engine compartment is spring
loaded. Be sure to stand back
while opening. Fluid levels are
very important. Low fluid levels
means machine will not operate
properly and could cause injury or
loss of productivity.

Machine can be operated with
door closed, but will not be able
to hear coworkers outside which is
very important due to the number
of blind spots while operating.

Seat should be adjusted to fit
operator’s posture.

Warning signals are very
important and should always be
carefully checked. They will alert
the operator to problems or
failures within the machine itself.
They could prevent serious injury
from occurring.

FIGURE 6.3 A safe operating procedure for an excavator

© 2006 by Taylor & Francis Group, LLC




Construction Accident Prevention Techniques

127

6) Start Engine.

7) Check to make sure that
there is good oil and
hydraulic green level.

8

N

Let machine warm up for a
minimum of five minutes,
fifteen if the weather is
below thirty-five degrees
Fahrenheit.

While machine is warming
up, climb out and check
ground for possible fluid
leaks from broken hoses or
loose fittings.

9

~

10

=

Check exterior for possible
exposures.

11

~

Warm up hydraulic oil, if
possible.

12

~

Operate machine

13

=

Engine cool down.

14

z

Put boom dipper

15) Shut down engine.

perpendicular to the ground.

6)

)

8)

9)

10)

11)

12)

13)

14)

15)

Turn ignition key to the left for
thirty seconds for engine preheat.
Then turn key to the right until

engine starts. Be sure engine throttle

is at low before starting.

Gauges on console should all be in
the pressure.

Pull throttle level to 1/4 and leave it

until warm up is complete.

Do not climb under machine while
it is operating. If there is a leak, it
will be seen from a distance due to

the amount of liquid that is utilized.

Look on all sides of machine for
possible obstacles that could
interfere with safe operations. Also
look up to check for power lines
and tree limbs. Check the ground
for utility marks to show possible
underground utilities.

Climb into operator’s seat and
release lever locks by pulling them
back. Pull throttle back to full
throttle. Rest arms on arm rest and
use just hands to operator machine.
Directions for lever operations are
on console. Lift boom and spin
machine in circles. If the
temperature is above 35 degrees,
this is not necessary.

Operate machine while staying
aware of all personnel on the site.

After operation are compete, push
throttle to 1/4 and allow engine to
cool down for a minimum of 5
minutes.

Turn bucket flat and dipper (part
attached to the bucket) straight up
and down.

After cool down, push throttle all

the way forward to the off position
and turn key to the left.

6)

7

8)

9)

10)

11)

12)

13)

14)

15)

Diesel motors work on
compression and not spark. The
engine preheat heats up the
cylinders so the fuel can be
compressed and start the motor.
Failure to do so could cause
battery failure.

If levels are not in the green,
shut machine off by pushing
throttle to off position and check
the operator’s manual.

Warm up allows the oil in the
engine to get loose before
operating at full throttle.

If a leak is spotted, climb into
operator’s compartment, push
throttle to off position, and
contact mechanic for repairs. Do
not attempt repair immediately
due to the temperature of the
fluids being released. Be sure to
wear safety goggles while
checking for leaks to prevent
eye damage.

Any obstacle that could interfere
with safe operation could result
in serious injury to the operator
and/or coworkers. Never operate
near power lines. No excavation
should proceed without calling
CBYD (Call Before You Dig).

Be aware of all obstacles while
spinning machine in circles. The
spinning allows the hydraulic oil
to loosen up and reduce excess
pressure. This is caused by cold
temperatures that makes the oil
thick.

Different hazards always
interfering operations. A good
operator is always aware of such
hazards and is ready and able to
deal with the unexpected ones.

This allow the turbo-charger to
slow down while there is still oil
being used. Failure to cool down
will cause the turbo to spin
without lubrication and could
cause failure of the turbo and
inability to use the machine.

This allows the machine to rest
with the least amount of stress
on the the steel.

Be sure to take key out of

ignition and replace locks on
operation levers.

FIGURE 6.3 (continued)
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16) Lock machine and secure. 16) Close door and lock it by turning 16) A locked and secure machine will
key. Check to make sure the lock is prevent children from gaining
secure. entry and possibly hurting

themselves or others.

17) Clean tracks and rollers. 17) Use hand shovel to clean dirt and 17) Cleaning away the mud and dirt
mud form underneath tracks. Be allow the track to move freely.
sure to get around the rollers on Without this, the track will be
each side. under strain and will cause

unneeded strain on the drive
sprocket. The rollers keep the track
spinning in a straight line. If the
rollers are not free of debris, the
track could jump off the drive
sprocket and cause injury to
anyone near it and will also cause
unneeded down time.

18) Fuel machine. 18) Fuel machine with treated diesel 18) Keeping the fuel level full will
fuel. There is a tube on outside of keep moisture out of the tank. Be
tank to sow level. sure to wear glasses and gloves

while refueling.

FIGURE 6.3 (continued)

An SOP is only one APT or component of any safety and health initiative. There are specific
jobs or tasks which lend themselves well to this approach. Make sure that you use SOPs when
they benefit your type of work the most and not as a cure-all for all your accidents and injuries.
Use it as one of the many tools for accident prevention.

WHEN AN ENGINEER IS NEEDED'

The OSHA'’s existing and proposed standards for the construction industry contain stated and
implied requirements for engineers. Contractors often assign professional engineers to perform or
inspect jobsite tasks or activities for the assurance of the safety of employees. The role of con-
struction engineers is changing as a result of the federal government’s emphasis on “performance”
rather than the traditional “specification” standards and new enforcement strategies.

Construction contractors want the flexibility to choose the means and methods to perform their
operations. Their position is that each project’s process and design is unique, and compliance with
arigid set of rules is not feasible. This position has moved the regulatory agencies to adopt policies
and regulations that rely on the professional expertise and experience of qualified individuals. In
addition, investigations into major catastrophes in construction have shown that a lack of planning
and engineering oversight has contributed to the accidents.

FocusED INSPECTIONS

The OSHA, a federal regulatory agency is beginning to change its rules and enforcement strategies.
One of the strategies adopted by OSHA is the Focused Inspection Initiative. In a focused inspection,
the OSHA Inspector conducts an abbreviated inspection of the project. Instead of the usual one
to three days inspecting a project, the time spent could be as little as 1 to 3 hours. The Focused
Inspection Initiative recognizes the efforts of responsible contractors to implement effective safety
and health programs and this requires less OSHA time.
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Focused inspections concentrate on the project safety and health program/plan and the four
leading hazards that account for most fatalities and serious injuries in the construction industry: falls,
electrical hazards, caught in/between hazards (such as trenching), and “struck-by” hazards (such as
materials handling equipment and construction vehicles). OSHA inspectors will review the project
plan which includes the designation of qualified personnel responsible for the implementation of
the plan.

IDENTIFY THE NEED FOR AN ENGINEER

Focused inspections must determine if the contractor has identified work/activities requiring plan-
ning, design, inspection, or supervision by an engineer, competent person, or other professional. If
a contractor does not identify work/activities that require an engineer, the contractor will be subject
to a comprehensive jobsite inspection and will not qualify for the 25% reduction in penalties
available to contractors with effective programs.

ENGINEER REQUIREMENTS

In addition to OSHA’s enforcement strategy, existing construction standards include specific
requirements for contractors to assign engineers to perform work/activities. Engineers are required
in the OSHA standards for scaffolds, fall arrest systems, cranes, material hoists, excavations,
cast-in-place concrete, lift slabs, steel erection, asbestos, etc.

STATED ENGINEERING REQUIREMENTS

The following are locations within the construction regulations (29 CFR 1926) where there exist
requirements for engineers to be involved.

Subpart L — Scaffolds

1926.451(d)(3)(i) Mason’s multipoint suspension scaffold connections shall be designed by
an engineer experienced in such scaffold design.

(d)(5) Scaffolds shall not be moved horizontally while employees are on them
unless they have been specifically designed by a registered professional
engineer for such movement.

1926.452:(a)(10) Pole scaffolds over 60 feet in height shall be designed by a registered
professional engineer and shall be constructed and loaded in accordance
with such design.

(b)(10) Tube and coupler scaffolds over 125 feet in height shall be designed by
a registered professional engineer and shall be constructed and loaded in
accordance with such design.

(©)(5) Brackets used to support cantilevered loads shall
(iii) Be used only to support personnel, unless the scaffold has been designed
for other loads by a qualified engineer and built to withstand the tipping
forces caused by those loads.

(1) Outrigger scaffolds.
(8) Scaffolds and scaffold components shall be designed by a registered
professional engineer and shall be constructed in accordance with such
design.
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Subpart M — Fall Protection
Appendix C — Personal fall arrest systems

11 Tie-off considerations.

(h)(1)(1) Properly planned anchorages should be used if they are available. In some cases,
anchorages must be installed immediately prior to use. In such cases, a registered
professional engineer with experience in designing fall protection systems, or
another qualified person with appropriate education and experience, should design
and anchor the point to be installed.

Subpart N — Cranes, Derricks, Hoists, Elevators, and Conveyors

1926.550 Cranes and derricks.
(2)4)(1) The personnel platform and the suspension system shall be designed by a qualified
engineer or a qualified person competent in structural design.

1926.552 Material hoists, personnel hoists, and elevators.

(a)(1) ... Where the manufacturer’s specifications are not available, the limitations
assigned to the equipment shall be based on the determination of a professional
engineer competent in this field.

(b)(7) All material hoist towers shall be designed by a licenced professional engineer.
(17)(i) Personnel hoists used in bridge tower construction shall be approved by a
registered professional engineer and erected under the supervision of a qualified
engineer competent in the field.

Subpart P — Excavations

1926.651(1)(2)(iii) A registered professional engineer has approved the determination that the
structure is sufficiently removed from the excavation so as to be unaffected
by the excavation activity, or
(iv) a registered professional engineer has approved the determination that
such excavation work will not pose a hazard to employees.

1926.652(i) Sloping and benching systems not utilizing Option (1) shall be approved
by a registered professional engineer.
(d)(3) When material or equipment that is used for protective systems is
damaged, a competent person shall examine the material or equipment and
evaluate its suitability for continued use. If the competent person cannot
assure the material or equipment is able to support the intended loads or is
otherwise unsuitable for safe use, then such equipment shall be removed
from service, and shall be evaluated by a registered professional engineer
before being returned to service.

1926.650-652 Appendix B — Sloping and shoring. Sloping or benching for excavations
greater than 20-feet deep shall be designed by a registered professional
engineer.

Subpart Q — Concrete and Masonry Construction

1926.703(b)(8)(i) Design of shoring shall be prepared by a qualified engineer and the erect
shoring shall be inspected by an engineer qualified in structural design.

1926.705(a) Lift-slab operations shall be designed and planned by a registered profes-
sional engineer who has experience in lift-slab construction.
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(k)(1)...The phrase “reinforced sufficiently to insure integrity” used in
this paragraph means that a registered professional engineer, independent of
the engineer who designed and planned the lifting operation, has determined
that if there is a loss of support at any jack location, that loss will be
confined to that location and the structure as a whole will remain stable.

Subpart R — Steel Erection

1926.755(b)(1) Anchor rods (anchor bolts) shall not be repaired, replaced, or field-modified
without the approval of the project structural engineer of record.

1926.756(a)(1) During the final placing of solid web structural members, the load shall not
be released from the hoisting line until the members are secured with at
least two bolts per connection, of the same size and strength as shown in the
erection drawings, drawn up wrench-tight or the equivalent as specified by
the project structural engineer of record, except as specified in paragraph (b)
of this section.

1926.756(b) Diagonal bracing. Solid web structural members used as diagonal bracing
shall be secured by at least one bolt per connection drawn up wrench-tight
or the equivalent as specified by the project structural engineer of record.

1926.757(a)(7) No modification that affects the strength of a steel joist or steel joist girder
shall be made without the approval of the project structural engineer of record.

1926.758(a) All of the requirements of this subpart apply to the erection of systems-
engineered metal buildings except 1926.755 (column anchorage) and
1926.757 (open web steel joists).

IMPLIED ENGINEERING REQUIREMENTS

Implied engineering requirements are those OSHA standards that describe a task/activity, design,
or decision that must be based upon the knowledge and expertise of an engineer. In most states
these tasks/activities, designs, or decisions are granted to the engineers registered and licenced
to practice in that state. Generally, when an OSHA standard refers to design, use, operation,
etc. in accordance with the manufacturer’s specifications/recommendations, this implies that these
specifications/recommendations were prepared by an engineer. Examples of the standards where
requirements for engineers are implied include the following.

Subpart E — Personal Protective and Life Saving Equipment

1926.104(b) Lifelines shall be secured above the point of operation to an anchorage or
structural member capable of supporting a minimum dead weight of 5,400
pounds.

Subpart L — Scaffolds
1926.451(a)(6) Scaffolds shall be designed by a qualified person and shall be constructed
and loaded in accordance with that design.

Subpart M — Fall Protection

1926.502(d)(8) Horizontal lifelines shall be designed, installed, and used under the supervi-
sion of a qualified person, as part of a complete personal fall arrest system,
which maintains a safety factor of at least two.

© 2006 by Taylor & Francis Group, LLC



132 Handbook of OSHA Construction Safety and Health

Subpart Q — Concrete and Masonry Construction

Construction loads.  (a) No construction loads shall be placed on a concrete structure or portion
of a concrete structure unless the employer determines, based on informa-
tion received from a person who is qualified in structural design, that the
structure or portion of the structure is capable of supporting the locals.

Subpart P — Excavations

(e)(D)() Structural ramps that are used solely by employees as a means of access or egress
from excavations shall be designed by a competent person. Structural ramps used
for access or egress of equipment shall be designed by a competent person qualified
in structural design, and shall be constructed in accordance with the design.

Subpart R — Steel Erection

1926.757(a)(2) Where constructibility does not allow a steel joist to be installed at the column,
an alternate means of stabilizing joists shall be installed on both sides near
the column and shall provide stability equivalent to paragraph (a)(1) of this
section, be designed by a qualified person;

1926.757(a)(9) Steel joists and steel joist girders shall not be used as anchorage points for a
fall arrest system unless written approval to do so is obtained from a qualified
person.

1926.758(q) Purlins and girts shall not be used as an anchorage point for a fall arrest
system unless written approval is obtained from a qualified person.

CONSENSUS STANDARDS

In addition to OSHA requirements, numerous consensus standards provide that engineers will
perform certain duties. These standards are either referenced by OSHA standards or can be cited in
support of citations for violations of the Occupational Safety and Health Act General Duty Clause.

The ANSI A10.9 “Concrete and Masonry Work Safety Requirements,” revised June 1997,
standard includes provisions that address engineers. Some examples are as follows:

1.8 Design and Drawings. Structural concrete, not on grade, and vertical walls, except for
single-story residential basement walls, shall require formwork drawings prepared by an
engineer, a copy of which shall be available at the jobsite. Design, specifications, erection,
and reshoring drawing shall be prepared or approved by an engineer.

1.9.2 The plan shall list all instances where an engineer or competent person is required
to design, plan, supervise, test, or perform inspections of materials, including structural
members. The plan shall describe the specific precautions to be taken to insure stability
of structures during the construction process.

1.9.5 The plan shall describe procedures to identify individuals responsible to address con-
ditions that could create hazards to employees. Special inspections shall be conducted
by an engineer or a person experienced with safety in hazardous conditions. This person
shall make notes in the project log describing the methods to protect employees under
such conditions.
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2. Definitions
Engineer — A licenced or registered professional engineer.

6. Vertical Shoring.

6.4.1 Shoring or reshoring equipment shall not be removed until the specified required
tests indicate that the specified concrete strength has been reached as established by an
engineer.

10.2 Designing and Planning. Lift-slab operations shall be designed, planned, and supervised
by an engineer. Such plans and designs shall include detailed instructions and sketches
indicating the prescribed method of erection.

The ANSI A10.33-1992 “Safety and Health Program Requirements for Multi-Employer
Projects” standard includes provisions that address engineers.

3.9 Critical Structures and Complex Processes. The Project Constructor shall determine
whether the project or parts of the project are critical structures or complex processes
that require planning, design, inspection, and/or supervision by a licenced professional
engineer.

INCONSISTENT REFERENCE TO ENGINEERS

The above examples describe where and when a contractor is required to engage an engi-
neer. These examples illustrate that inconsistent terms are used to describe engineers. The
terms include licenced, registered, qualified, and competent. An example is found in the OSHA
regulation 29 CFR 1926 Subpart N — Cranes, Derricks, Hoists, Elevators, and Conveyors
standard.

1926.552(c)(17)(i) Personnel hoists used in bridge tower construction shall be approved by
a registered professional engineer and erected under the supervision of a
qualified engineer competent in this field.

The checklist in Figure 6.4 will help to determine when to use an engineer in construction
work.

ENGINEERING CHECKLIST

The following checklist is provided as a reference to the construction standards that may require the services of a
professional engineer. Use this checklist as a guide to help plan for and implement the engineer requirements for
various construction activities.

Yes No NA
Process Safety Management

O O a 1. Process safety information on equipment design — 1926.64(d)(2)(iii)
O O O 2. Quality assurance for mechanical integrity tests — 1926.64(j)(6)(ii)
Fire Protection and Prevention

O O ] 1. Design of automatic extinguishing systems for indoor flammable/combustible liquid
storage areas — 1926.152(b)(4)(ii)

O O ] 2. Tank design for flammable/combustible liquids — 1926.152(i)(1)(1)(C)—~(D) and (F),
()(5)(ii)~(vi), (8)(7)

O O g 3. Design of piping, valves, and fittings for flammable/combustible liquids —
1926.152(j)(1)(i)

O O d 4. Design of LPG storage container systems using non-DOT containers — 1926.153(m)(3)(vi)

FIGURE 6.4 Engineering Checklist

© 2006 by Taylor & Francis Group, LLC



134 Handbook of OSHA Construction Safety and Health

Scaffolds

o o O 1. Scaffold capacity — 1926.451(a)(6)

o 0 0O 2. Scaffold components from different manufacturers not intermixed — 1926.451(b)(10)

O O O 3. Supporting surfaces on suspension scaffolds able to support loads — 1926.451(d)(3)(i)

o o o 4. Use of scaffolds in accordance with design — 1926.451(f)(3), (5)

o 0 0O 5. Design of pole scaffolds — 1926.452(a)(10)

o o O 6. Design of tube and coupler scaffolds — 1926.452(b)(10)

o o O 7. Design of fabricated frame scaffolds — 1926.452(c)(5)(iii), (6)

o 0o O 8. Design of outrigger scaffolds — 1926.452(i)(8)

o o O 9. Design of two point adjustable scaffolds — 1926.452(p)(1)

o o O 10. Design of interior hung scaffolds — 1926.452(t)(2)

Fall Protection

o o O 1. Design of safety net systems — 1926.502(c)(4)(ii)

o o O 2. Design of personal fall arrest systems — 1926.502(d)(8), (19), Appendix C (II), Appendix E
Iv)(A)4)

Cranes, Derricks, Hoists, Elevators, and Conveyers

O O O 1. Cranes and Derricks, compliance with manufacturers specifications and limitations —
1926.550(a)(1)

O O O 2. Design, inspection, and use of crane or derrick-suspended personnel platforms —
126.550(2)(2), (4)(i), (5)(iv), (5)(vi), (6)

O O O 3. Material hoists, personnel hoists, and elevators, compliance with manufacturers specifications
and limitations — 1926.552(a)(1)

o o 0O 4. Design of material hoists — 1926.552(b)(7)

o 0 0O 5. Design of personnel hoists — 1926.552(c)(16), (17)(i)

Motor Vehicles, Mechanized Equipment, and Marine Operations
o 0 0O 1. Stability of pile driving equipment — General — 1926.603(a)(12)
Excavations

o O O 1. Design of access and egress ramps — 1926.651(c)(1)(i)

o o O 2. Protection from water accumulation hazards — 1926.651(h)(1)

o 0 0O 3. Stability of adjacent structures — 1926.651(i)(1) — (3)

o o O 4. Design of sloping and benching systems — 19261.652(b)(3)(1), (iii), (4)(i), (ii), and Appendix B
(0)(3)(iii)

o 0 0O 5. Design of support systems — 1926.652(c)(3)(i), (iii), (4)(i), (iii)(B)

o o O 6. Inspection of damaged materials and equipment — 1926.652(d)(3)

o o O 7. Installation and removal of support systems — 1926.652(e)(1)(iii)

o 0 0O 8. Design of aluminum hydraulic shoring for trenches — 1926.652 Appendix D, Tables D1.3 and
D1.4, and (d)(3)(ii)(A)

O O O 9. Design of protective systems — 1926.652 Appendix F

Concrete and Masonry

O O O 1. Inspection of concrete structures prior to loads being placed on them — 1926.701(a)

o 0o 0O 2. Concrete pumping systems provided with pump supports — 1926.702(e)(1)

o o O 3. Design of formwork for cast-in-place concrete — 1926.703(a)(1)

o o O 4. Damaged or weakened shoring and reshoring equipment — 1926.703(b)(4)

o 0o O 5. Design of vertical slip forms — 1926.703(c)(1)—(8)

o o O 6. Support of precast concrete walls — 1926.704(a)

o o O 7. Design of lift-slab construction operations — 1926.705(a), (k)(1), and Appendix

Steel Erection

O O O 1. Anchor rods (anchor bolts) shall not be repaired, replaced or field-modified without the
approval — 1926.755(b)(1)

O O O 2. During the final placing of solid web structural members, the load shall not be released from the
hoisting line until the members are secured with at least two bolts per connection, of the same
size and strength as shown in the erection drawings, drawn up wrench-tight or the equivalent as
specified — 1926.756(a)(1)

O O O 3. Solid web structural members used as diagonal bracing shall be secured by at least one bolt per
connection drawn up wrench-tight or the equivalent — 1926.756(b)

o o O 4. No modification that affects the strength of a steel joist or steel joist girder — 1926.757(a)(7)

O O O 5. The erection of systems-engineered metal buildings except 1926.755 (column anchorage) and
1926.757 (open web steel joists) — 1926.758(a)

FIGURE 6.4 (continued)
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Underground Construction, Caissons, Cofferdams, and Compressed Air

o o 0O 1. Check-in/check-out procedures in place — 1926.800(c)
o o 0O 2. Ground stability in subsidence and underground areas — 1926.800(0)(2), (3)(i)(A), (iv)(A)-(B)
o o o 3. Medical locks designed for working pressure of 75 psig — 1926.803(b)(10)(vii)
Demolition
O O | 1. Survey conducted prior to demolition activities — 1926.850(a)
o o 0O 2. Design of chutes — 1926.852(g)
O O O 3. Removal of floor arches not more than 25 feet above grade and not endangering stability of
structure — 1926.857(d)
o o 0O 4. Dismembered steel not over stressed — 1926.858(d)
o o 0O 5. Inspection during mechanical demolition — 1926.859(g)
Rollover Protective Structures: Overhead Protection
O O ] 1. Minimum performance criteria for rollover protective structures — 1926.1001(a)
o 0o O 2. Design of overhead protection for operators of agricultural and industrial tractors —

1926.1002(a)(1)
Stairways and Ladders
o o O 1. Design of Ladders — 1926.1053(a)(22), (23)
Toxic and Hazardous Substances
o 0O 0O 2. Evaluation of asbestos work areas — 1926.1011(g)(6)(ii), Appendix F

FIGURE 6.4 (continued)

SPECIAL PROGRAMS

Special emphasis programs have been previously mentioned but should be reinforced as an effective
APT. Any time you institute a special program which targets a unique safety and health issue, you
have developed an organized approach in prevention. The benefits of instituting a special program
are the potential hazard is kept on everybody’s mind, you receive feedback, and the workers receive
reinforcement for the desired performance. You can develop a program in any area where you feel
the need. Some areas of focus could be ladder safety, back injuries, vehicle or equipment safety,
power tool incidents, etc. For success, the program may contain goals to attain, rewards to receive,
or even consequences to be enforced, if the rules of the program are not followed. By setting up a
program you are at least taking action to target accidents and prevent their occurrence.

PREVENTIVE MAINTENANCE PROGRAMS

A Preventive Maintenance Program (PMP) depends heavily on an inspection form or checklist
to assure that a vehicle or equipment inspection procedure has been fully accomplished and its
completion documented. It has long been noted that a PMP has benefits which extend beyond
caring for equipment. Of course, equipment is expensive and if cared for properly and regularly,
will last a lot longer, cost less to operate, operate more efficiently, and have fewer catastrophic
failures.

Remember, properly maintained equipment is also safer and there is a decreased potential risk
of accidents occurring. The degree of pride for having safe operating equipment will transfer to
the workers in the form of better morale and respect for equipment. Well-maintained equipment
sends a strong message regarding safe operating equipment.

The first aspect of a PMP is to have a schedule for regular maintenance of all your equipment;
second, have supervisors assure that all operators are conducting daily inspections; third, assure
all defects are reported immediately; and fourth, make sure repairs are made prior to operating
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PRESHIFT EQUIPMENT CHECKLIST

Check any of the following defects prior to operating equipment or vehicles and report those defects to your supervisor
or maintenance department.

Type of Equipment: Identification Number:
Date:
1. Walk Around: Fuel Level
Broken Lights Instrument Panel
Oil Leaks Windshield Wipers or Washers
Hydraulic Leaks Heater or Defroster
Tires Mirrors
Tracks Seat Belts
Damaged Hose Steering Wheel Play or Alignment

Bad Connections/Fittings
Cracks in Windshields or Other Glass 3. While Underway:

Damaged Support Structures Engine Knocks, Misses, Overheats
Damage to Body Structures Brakes do not Operate Properly
Fluid Levels Steering Loose, Shimmy, Hard, etc.
Oil Transmission Noisy, Hard Shifting, Jumps Out of Gear, etc.
Hydraulic Speedometer
Brake Speed Control
Mirrors
4. Emergency Equipment:
2. Operation: First Aid Kit
Engine Starts Fire Extinguisher
Oil Pressure Flags, Flares, Warning Device
Air Pressure or Vacuum Gauge Reflectors
Brakes Tire Chains if Needed
Parking Brakes
Horn 5. Cargo Related Equipment:
Front Lights Tie Downs
Back Lights Cargo Nets
Directional Lights Tarps
Warning Lights
Back-up Alarm 6. Other Items:
Noises or Malfunctioning Hand Tools
Engine Spare Parts
Clutch
Transmission
Axles
No Defects Noted: Operator Signature: Date: Time:

Describe Any Defects Notes:

Defects Corrected: Defect Correction Unnecessary: Defects Corrected By: Date:
(Initials) (Initials) (Signature)
Defects Corrected: Operators Signature: Date:

Yes No

FIGURE 6.5 Preshift vehicle checklist
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vehicles or equipment. If this is impossible, the equipment should be tagged and removed from
service.

If you allow operators to use equipment, machinery, or vehicles that are unsafe or in poor
operating condition, you send a negative message which says, “I don’t value my equipment,
machinery, or vehicles and I don’t value my workforce.” A structured PMP will definitely foster
a much more positive approach regarding property and the workforce.

The reasons for a PMP are

« improved operating efficiency of equipment, machinery, or vehicles;

« improved attitudes toward safety by maintaining good/safe operating equipment;

« fosters involvement of not only maintenance personnel but also supervisors and operators
which forces everyone to have a degree of ownership;

o decreased risk for incidents or mishaps.

What you will need is

» a maintenance department carrying out a regular and preventive maintenance schedule;

accountability and responsibility of both the supervisor and operator;

« a preshift checklist for each type of equipment, machinery, or vehicle. An example of a
vehicle checklist can be found in Figure 6.5;

« an effective response system when defects or hazards are discovered;

e a commitment by you that this is important and will be done.

Preventive Maintenance Programs are another example of an APT. Of course, this technique would
apply only if your company has equipment, machinery, or vehicles. A PMP is also an integral part
of a fleet safety program.

FLEET SAFETY PROGRAM

Fleet safety may be viewed as vehicle safety or mechanical safety, but this type of safety depends
upon both maintenance and operators. An operator’s job would include pre-operation inspections
and, upon completing his or her use of the vehicle, the reporting of any defects. This should be
normal operating procedure for any preventive maintenance program. Nevertheless, these types of
expectations are dependent upon the quality of the operators. Your operators will be the true king
pins of the fleet safety program.

Thus, in a fleet safety program, the importance of operator selection is vital to the prevention of
accidents, incidents, vehicle damage, and injuries; operator selection is paramount to an effective
fleet safety program. The selection process should involve access to operators’ past employment
history, driving record (including accidents), accommodations, or awards, as well as previous
operators’ experience, if any, on your types of equipment.

As a condition of employment and based upon the criteria in a written job description, all
potential operators should be able to pass a physical and mental examination and an alcohol/drug
test. You will also need a well-written job description and you may want your legal counsel and
others to review it prior to its use.

All operators should undergo training related to company and government policies and pro-
cedures. This training should include recordkeeping, accident/incident reporting, driving require-
ments, and defensive driving. After classroom training, each operator should be required to take
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a supervised driving test or hands-on supervised operational drive to determine his or her compe-
tence. This should be done before the operator is released for work-related driving assignments.
Even after the operator is released from training status, he or she may have a supervisor accompany
him or her on their work assignment.

Operators should be observed and evaluated on a periodic basis and retrained, if necessary, or
more closely supervised. If your vehicles are in proper and safe operating condition, your operators
become the key to your fleet safety program. Good, conscientious operators can prevent accidents
from occurring; they are the focus of your fleet safety program.

ACCIDENT INVESTIGATION

It is important to have some mechanism in place to analyze accidents/incidents to determine
the basis of cause-and-effect relationships. You may determine these types of relationships
only when you actively investigate all accidents and incidents which result in injuries, ill-
nesses, or property/equipment/machinery damage. You must have a system in place for these
investigations.

Once the types of accidents/incidents which are transpiring have been determined, you can
undertake prevention and intervention activities to assure that there will be no recurrences. Even
if you are not experiencing large numbers of accidents/incidents, you still need to implement
activities which actively search for, identify, and correct the risk from hazards on jobsites. Reasons
to investigate accidents/incidents include the following:

To know and understand what happened.

To gather information and data for present and future use.

To deter cause and effect.

To provide answers for the effectiveness of intervention and prevention approaches.
To document the circumstances for legal and workers’ compensation issues.

To become a vital component of your safety and health program.

A S

If there are only a few accidents/incidents, you might want to move down one step to examine near
misses and first aid—related cases. It is only a matter of luck or timing that separates the near miss
or first-aid event from being a serious, recordable, or reportable event. The truth is you probably
have been lucky by seconds or inches. (A second later and it would have hit someone or an inch
more and it would have cut off a finger.) Truly, it pays dividends to take time to investigate these
accidents and incidents occurring in the workplace.

PURPOSE OF ACCIDENT INVESTIGATIONS

An important element of a safety program is accident investigation. Although it may seem to be
too little and too late, accident investigations serve to correct the problems which contribute to an
accident and it also reveals accident causes which might otherwise remain uncorrected. The kinds
of accidents which should be investigated and reported are as follows:

Disabling injury accidents.

Nondisabling injury accidents that require medical treatment.

Circumstances that have contributed to acute or chronic occupational illness.
Noninjury, property damage accidents that exceed a job project specified cost.
Near accidents with a potential for serious injury or property damage.

ARl S e
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PoTeNTIAL RiSKs

Potential is a key word in accident investigation. Potential means looking at how bad it could be.
Of course, anything can be stretched to the extreme (the slightest cut could become infected and
the person could die). The clue is to look at what the results would normally be and what the
normal risks are — and act accordingly. Let us look at two examples regarding accident potential.

A construction worker is walking between some earth-moving equipment. A sudden gust of wind blows
a small speck of sand into his eyes and it is irritating. He goes to the nurse and gets it removed and in
the process he loses 30 minutes in the job.

Sometime later another worker is sharpening a tool. A small piece of metal is thrown off by the
grinding wheel. It lodges in his eye and it is also irritating. He too goes to the nurse, gets it removed,
and loses 30 minutes in the job.

Both accidents are the same in terms of actual loss. In terms of potential, there is a big difference.
The first has little potential unless winds are unusually strong and a wind “tunnel” is created by the
positions of the equipment, or there is frequent travel between the pieces of equipment. The second
accident has a normally high potential for serious injury because pieces that fly off a grinding
wheel usually hit an object with a great amount of energy. For that reason, the second case should
be investigated even though there was no serious injury at that particular time.

When accidents are not reported, their causes usually go uncorrected. This allows the chance
for the same accident to happen again. Every accident, if properly investigated, serves as a learning
experience to the people involved. However, the investigation should avoid becoming a mechanical
routing. It should strive to establish what happened, why it happened, and what must be done to pre-
vent a recurrence. An accident investigation must be conducted to learn the facts, not to place blame.

In any accident investigation, consider the aspect of multiple causation. The contributing factors
surrounding an accident, as well as the unsafe acts and unsafe conditions, should be considered.
If only the unsafe acts and conditions are considered when investigating an accident, little will be
accomplished toward accident prevention effort because the “root causes” still remain. This allows
for the possibility of an accident to recur. The “root causes,” such as management, policies, and
decisions, are the personal and environmental factors which could affect permanent results when
corrected.

In 1969, an analysis was made of 1,753,498 accidents reported by 297 cooperating companies.
These companies represented 21 different industrial groups with 1,750,000 employees who worked
over 3 billion man-hours during the analyzed exposure period. The study revealed the following
ratios of accidents reported: / major injury, /0 minor injuries, 30 property damage accidents, 600
incidents with no apparent injury or property damage. For every reported injury (resulting in death,
disability, lost time, or medical treatment), there were 9.8 reported minor injuries (requiring only
first aid). For the 95 companies which further analyzed their major injuries, the ratio was one
lost-time injury for each 15 medical treatment injuries.

Forty-seven % of the companies indicated that they investigated all property damage accidents,
while 84% stated that they investigated only major property damage accidents. The final analysis
indicated that 30.2 property damage accidents were being reported for each major injury.

Part of the study also involved 4,000 hours of worker interviews. These interviews were done
by trained supervisors and the subject was on the occurrence of incidents that, under slightly
different circumstances, could have resulted in injury or property damage.

In referring to the 1:10:30:600 ratio, it should be remembered that this represents reported
accidents and incidents and not the total number of accidents or incidents that actually occurred.
As we consider the ratio, we observe that 30 property damage accidents were reported for each
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serious or disabling injury. Property damage accidents cost billions of dollars annually and yet they
are frequently misnamed and referred to as “near-miss” accidents. Ironically, this line of thinking
recognized the fact that each property damage situation could possibly have resulted in a personal
injury. This term is a hold-over from earlier training and misconceptions that lead supervisors to
relate the term “accident” to injuries only.

The 1-10-30-600 relationship in the ratio indicates quite clearly how foolish it is to direct our
total effort at the relatively few events terminating in serious or disabling injury. The fact that 630
property damage or no-loss incidents also occurred provides a much larger basis for more effective
control of the total accident losses.

Accident investigations become more effective when all levels of management, particularly top
management, takes a personal interest in controlling accidents. Management adds a contribution
when it actively supports accident investigations. It is normally the responsibility of line supervisors
to investigate all accidents and in cases where serious injury or equipment damage results, other
personnel such as department managers, as well as an investigation team, might become involved.

Let us take a look at the reasons why the line supervisor should make the investigation. An
accident happens because there is a problem somewhere and the problem exists because

« a deficiency is not known;

the risk involved in the deficiency was thought to be less than it really is;

« in spite of the deficiency, someone without authority decided to go ahead;

« someone with authority decided that the cost was more than the money they had available,
or the cost outweighed the benefit of correcting the deficiency.

When taking enough time, anyone can find out what the exact problem is. For every problem there
is an answer — a single best way to correct the problem and for several reasons the supervisor is
the best person to put this all together.

1. The supervisor has a personal interest to protect. The supervisor is responsible for the area and
everything that goes on in it. Supervisory performance is affected by mistakes, defects, breakdowns,
absences, and the time it takes to recover from injuries.

2. The supervisor knows the most about the workers and conditions. The supervisor knows better
than anyone else the skill and personality of the people who work for him or her. He or she knows
the equipment in use, past problems with the equipment which relate to the accident, and why
the decision was made to use that equipment instead of some other model. The supervisor knows
why the work materials were selected and the nature of the materials and how they could affect
the work. He or she knows the work area, the lighting, temperature control, layout, and countless
things that affect the way the job is done.

3. The supervisor knows best how to get information. The supervisor knows and understands the
people who work for him or her. He or she knows how they think and how to talk to them. Anyone
else would have to take a lot of their time away from the job to establish rapport and communicate
with them.

Supervisors also know where the technical information on the equipment is; where the training
records are; where purchasing specifications for materials are; who comes in the area for main-
tenance; who delivers material; and who does the outside jobs which are related to the accident.
Supervisors can check all the information related to the accident in less time than it would take
you to tell another investigator how and where to find it.

4. The supervisor will take the action anyway. When the investigation is all over, who do you
think is going to have to take the corrective action? That is right: the supervisor. Anything that is
going to be done to correct the problem is going to involve the supervisor.
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The supervisor can take a lot of time trying to make someone else’s ideas work, but then have
to write a report on why the recommended action would not work and what he or she suggests
should be done. Or, he or she can save all that time and find out what the real problem is and
correct it in a way he or she knows will work.

INVESTIGATIONS BENEFIT THE SUPERVISOR

There are some other benefits a line supervisor can gain from making the accident investigation.
Those benefits are as follows:

1. An increase in production time.

2. An evidence of the supervisor’s concern for the workers.
3. A reduction in operating costs.

4. A demonstration of the supervisor’s control.

The supervisor who gets directly into an investigation and takes immediate action to prevent
other accidents shows the workers that he or she really cares for their physical welfare and their
effectiveness in doing the job. The supervisor who lets others do his or her work makes a poor
impression on his or her people.

One of the common effects of an accident is that it interrupts work. Effective investigations
prevent repeated accidents and control work interruptions and inefficiencies. The cost of delays,
injuries, property damage, and insurance all add to the cost of the job. Control of costs is one way
a supervisor is measured in job performance.

Persistent efforts to solve problems reflect the image of a capable supervisor who is in control
of things. Actions speak louder than words. People like to work for a supervisor, who takes control
of any situation; who shows he or she is capable of dealing with any problem.

REPORTING ACCIDENTS

The first step in effective investigation is the prompt reporting of accidents. You cannot respond to
accidents, evaluate their potential, and investigate them, if they are not reported when they happen.
Prompt reporting is the key to effective accident investigations. Hiding small accidents does not
help prevent the serious accidents that kill people, put the company out of business, and take away
jobs. If workers do not report accidents to the supervisor, they are stealing part of the supervisor’s
authority to manage his or her job.

The results-oriented supervisor recognizes that the real value of investigation can be achieved
only when his or her people report every problem, incident, or accident that they know of. In order
to promote conscientious reporting, it may be helpful to know some of the reasons why workers
fail to, or avoid, reporting accidents.

TeN REASONS FOR NOT REPORTING ACCIDENTS

1. Fear of Discipline: Punishment for contributory actions or negligence when property is
damaged, people are injured, or problems are encountered, is an age-old management
abuse. Good discipline is always in order, but discipline should not mean punishment or
making others the scapegoat for inadequacies. The punishment approach only drives the
problem underground.
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2. Concern about the Record: Whether it is a job delay with a production’s record missed,
or an injury reported and an injury-free record broken, most workers do not want
to spoil the contractors’ and crews’ record. Workers get caught up in the spirit of
competition or personal satisfaction in being part of the best team, and thereby avoid
reporting accidents.

3. Concern for Reputation: Few people want to be labeled an unsafe worker; called
“accident prone,” or marked as an accident repeater.

4. Fear of Medical Treatment: It is surprising how many people dread the thought of
medical care, even simple first aid. Many are absolutely certain they will never have
a medical problem if they stay away from doctors. Consequently, they suffer severe
complications of minor injuries.

5. Dislike of Medical Personnel: Sometimes medical personnel develop abrupt or even
gruff manners. As a result, people do not want to be treated by them and injuries never
get reported.

6. Desire to Keep Personal Record Clear: Many companies give bonuses or other recog-
nition to people with accident-free records. Others keep accident data in personnel
records for drug control, security evaluations, or other purposes. Misunderstanding of
the use of this information leads to defensive concealment.

7. Avoidance of Red Tape: Extensive forms, lengthy interviews, preparation of statements,
and other excessive administrative measures lead workers to avoid getting involved in
reporting.

8. Desire to Prevent Work Interruptions: Many, if not most, workers are sincerely inter-
ested in getting the job done. Taking the time to go for treatment or to have seemingly
small damages evaluated just does not seem practical to them. Others recognize that an
entire work crew could be held up by their absence to report an accident.

9. Concern about Attitudes of Others: Workers want their fellow workers and their super-
visors to have a favorable attitude toward them. If acceptance is thought to require not
reporting accidents that reflect on their peers and supervisors, they will avoid reporting
accidents.

10. Poor Understanding of Importance: Most workers, studies have shown, neglect to
report accidents because they either are not aware of the benefit that can come from an
investigation, or they have not seen any benefit come from previous reports.

How can we combat these reporting problems?

React in a more positive way.

Give more attention to prevention and control.
Recognize individual performance.

Develop the value of reporting.

Demonstrate belief by action.

Do not make mountains out of molehills.

A

Let the worker know that you appreciate his or her reporting promptly. Inquire about his or her
knowledge of the accident. Do not interrogate or “grill” the person. Stress the value of knowing
about problems while they are still small. Focus on accident prevention and loss control. Emphasize
compliance with practices, rules, protective equipment, and promptly commend good performance.
Pay attention to the positive things workers do and give sincere, meaningful recognition where
and when it is deserved. Use compliments as often as you use warnings. Use group and personal
meetings to point out and pass on knowledge gained from past accidents. Make an accident example
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an important part of every job instruction. Show that you believe what you say by taking corrective
action promptly. You can always do something right at the moment, even if permanent correction
requires time to develop new methods, buy new equipment, or modify the building.

GooOD ACCIDENT INVESTIGATIONS

A complete investigation includes an objective evaluation of all the facts, opinions, and statements,
and related information, as well as an action plan or steps to prevent or control a similar
recurrence.

The quality and usefulness of the information is directly related to the degree of thoroughness
and conscientiousness of the investigation. During the entire course of the investigation, it is very
important that you keep a positive attitude. The whole purpose of the investigation is to prevent
or control a future recurrence of a similar event. Blame fixing, fault-finding, and witch-hunting
exercises destroy this purpose. One of the key objectives in investigating is to find the cause of
the accident.

Remember these three basic accident investigation principles:

1. All accidents/incidents should be investigated, including those that result only in first-aid
type injuries or property damage.

2. The reporting system should be easy to use. One form should be used to collect all the
information needed (similar to the example in Chapter 4).

3. The key person in any accident prevention program is the supervisor.

A complete accident investigation requires extensive documentation, as well as problem-solving
skills. It is similar to the investigations conducted by police officers and those of detectives trying
to solve crimes. The documentation process requires the use of a variety of tools which need to
be available to an investigator. These tools should include, but not be limited to

photographic cameras

accident investigation forms

rulers and measuring tapes

tape recorder

calipers, micrometers, feeler gauges
flashlights

stopwatch

special tools needed

sampling devices/instruments
sampling containers

. sealable plastic bags

. caution/barrier tape

. video camera

. interview forms

. electrical or other testing equipment
. special personal protective equipment
. latex gloves.
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In order to prevent a recurrence of an accident, all aspects of the accident scene must be completely
documented and studied to determine what transpired prior to and during the accident sequence.
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The specific circumstances of an accident investigation cannot always be anticipated. By
planning to ensure that proper procedures will be followed, many problems faced by the investigator
may be eliminated. This will assure the accuracy of the investigation and the usefulness of the
investigation as an APT.

DETERMINING AcCIDENT TYPES

A decision must initially be made as to what types of accidents are most probable at your jobsite
or projects. A construction operation has many different accident-producing hazards. An industrial
operation also has various associated hazards which are different from the construction operation.
These hazards, inherent to the particular operation, must be determined.

DESIGNING A REPORT/INVESTIGATION FORM

An accident report form must be designed to cover all accidents/incidents likely to occur. This
form will serve as a vehicle for future use in decision making. A report form should be grouped
into specific categories, such as:

1. Background information.

2. Account of the accident.

3. Discussion (analysis of the accident).

4. Recommendations (to prevent a recurrence).

At times, due to the type of accidents, number of incidents, or number of injuries which are
occurring, you may need to develop a form which addresses the specifics of that accident, incident,
or injury. It is not unusual for a company to have a supplementary form which is used in conjunction
with their standard accident investigation form. This supplementary form may be specifically
designed for the collection of information on back injuries, if large numbers are occurring or
you cannot determine the cause of them. An example of a form which is designed for a specific
problem area is found in Figure 6.6.

ORGANIZING/ASSIGNING RESPONSIBILITIES

Organizing a division of responsibility toward accident investigations should include a broad
range of experience, responsibility, and authority. Although more serious accidents or equipment
damage should be investigated primarily by a person with more authority, upper-level management
personnel, department supervisors, and first-line supervisors should still play an active role in
accident investigations.

Specific accident investigation responsibilities should be assigned to various people. Serious
injury or major equipment damage accidents should be investigated by a committee. The committee
should involve all levels of management, and should involve a range of technical competencies.
Most accidents that are potentially serious or have the potential for major equipment damage should
be investigated by the department’s supervisor in conjunction with his or her own supervisors.
Minor injuries and minor equipment damage accidents should normally be investigated by the
responsible first-line supervisor.
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ELECTRICAL RELATED ACCIDENTS

1. What is the worker’s job title?
2. What was the worker’s job at the time of the accident?
3. Did the worker have electrical safety training?
4. Was the worker qualified to do electrical work?
5. How long had the worker been with the company? yIS. mos.
6. How much electrical experience does the worker have? yIS. — mos.
7. What did the worker contact?
8. Was there equipment involved?
9. What was the operating voltage?
10. What was the current (amperage)?
11. Was the equipment damaged by the accident?
Extent of Damage:
12. Was there a fault with the equipment?

Describe:

13. Was the worker wearing personal protective equipment?

14. Was the worker wearing electrical protective equipment?
Describe:
15. Describe the Accident:

16. Describe the worker’s injuries:

17. What was the cause(s) of the accident?

18. How could it have been prevented?

FIGURE 6.6 Specific accident type investigation form

EXPLAINING ACCIDENT INVESTIGATIONS

The purpose of communicating the program is to help shape the workers’ attitudes and acquaint
them with management’s intent toward maintaining a safe working environment through properly
conducted accident investigations. Explain to the workers through meetings, posters, newsletters,
etc. how accident investigation procedures will operate. Ways to encourage workers to report minor
injury accidents/incidents are as follows:

1. Indoctrinate workers on the importance of reporting all accidents.
2. Make sure everyone knows what kinds of accidents should be reported.
3. Show disapproval of injuries neglected and not reported.

CONTROLLING AND FoLLOw-Up

A follow-up should be imposed on all investigations. One way of doing this is to have the depart-
ment supervisor report the implementation of all recommended corrective actions. Other manage-
ment personnel can also perform follow-ups of the proposed corrective actions; this can be accom-
plished by conducting a simple inspection to insure that the corrective actions have taken place.

Monthly safety meetings are also a good place to determine whether corrections have been
implemented.
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SOURCES OF INFORMATION

In order to effectively analyze and take good and effective action when an accident occurs, you
need to know where to get the appropriate information. There are four sources of information and
they are as follows:

1. People
2. Positions
3. Parts

4. Papers.

People are the source of eye or ear witness testimony. Evidence is recorded through their
powers of observation and memory, but it is most fragile because it is subject to forgetfulness,
rationalization, influence, personal conflicts, and manner of the interview. All of these can induce
subtle distortions of the evidence.

Sources of evidence are also fragile because sometimes things have been moved by medical
teams, firefighters, or other people who were involved in the accident.

Parts evidence has many facets: internal defects, proper installation, manufacturing standards
and tolerances, use of correct parts and materials, and willful or inadvertent abuse. They are also
subject to pilferage, corrosion, marring, and misplacement.

Paper evidence is such things as job standards, training records, operating instructions, main-
tenance records, etc. These are far more reliable than other evidence and more difficult to change.
Nevertheless, they are often overlooked or are not impounded and therefore, may be subject to
misplacement or alteration.

THE INTERVIEW PROCESS

When interviewing workers, they usually do not immediately come out with the full story. There
are a few tricks to a good interview.

1. Visual orientation. Survey the accident scene to get “the big picture.” This helps you talk with
the witness from a point of common knowledge. While making this survey, you should outline
in your mind what questions need to be answered. Make notes to help remember the things that
look different or out of place so you can ask questions about the incident. Try to avoid moving or
disturbing anything at the scene; this might alter the evidence.

2. Select a suitable place for the interview; this gets things off to a good start. It should be a
place where the witness will feel comfortable. If the scene of the accident is not too dangerous
or unsuitable because of noise, weather, or work activity, an interview at the scene can help
stimulate the witness’s memory. It can help communication through visually relating to things
at the scene. If the accident site is not suitable, a neutral location will help the witness feel at
ease.

It is not a good idea to meet with the witness at your office, especially if you are sitting behind
your desk. It is psychologically uncomfortable for him or her since this is where he or she is used
to getting orders or maybe even criticism. Because of this, the witness would be more reluctant to
give information which could imply criticism of anyone. If you must use your office, get out from
behind the desk and sit next to the witness.

The interview should always be private, or at least out of the hearing of others. This will allow
the witness to respond from his or her own observations and not be influenced by the presence
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of others. When witnesses are interviewed in the presence of others, they react to the strongest
personality in the group and do not speak up when they disagree.

3. Control the impulse to get right to the facts of the accident. A few moments to show consideration
of the witness and to inquire about his or her injuries or general welfare will save time in the long
run. Greeting the witness by name and whit a handshake can help overcome nervousness and get
the interview moving smoothly.

4. Next, explain that the purpose of the interview is to find out what happened and why, so the
problem can be corrected before another accident occurs.

5. Actual testimony should start by asking the witness to tell, in his or her own words, what was
observed, seen, heard, or known about the accident. Do not ask for a chronological order. What the
witness remembers best is what is most vivid and meaningful to him; this in itself is meaningful.
If you attempt to force thoughts into a sequence, you will cause the witness to forget things or
to make up things in order to create a smooth story. When the witness is asked to remember
something he or she did not actually see, this makes him or her uncomfortable. When this happens,
the witness may add to his or her story just to fill the gaps, while at the same time honestly
believing that he or she actually remembers those “facts.”

Put things in order after you get the facts but remember that your memory is not better than
the witness’s, so major points of the testimony must be recorded in brief notes. Do not try to
write everything word for word; this forces either a slow pace or excessive repetition. To insure
understanding and provide the witness with time to reflect and consider, give periodic feedback.
Give short summaries of the main points, as you understand them; this corrects misunderstandings.

6. While getting the initial facts, let the witness have silent periods to collect his or her thoughts.

Do not prompt or question the witness until he or she appears to have exhausted his or her

memory. What he or she remembers without prompting is the most meaningful. After the witness

has exhausted his or her memory, you can ask questions to:

A. Expand detail or earlier testimony.

B. Answer predetermined questions you formed while getting the big picture, or that were
raised by previous witnesses’ comments.

7. The questions should be neutral in form so they require the witness to form answers in his or
her own words. Questions that can be answered yes or no or that offer multiple choices should be
avoided as they lead the witness into distortions. Questions should also be objective rather than
asking for the witness’s opinion.

8. When closing the interview, the investigator can employ control questions to help evaluate the
witness’s ability to observe and remember. His or her answers to questions on well-established
facts can show you his or her capability to observe and be objective.

9. Control questions can include the following:

A. Time and location of the accident.

B. Weather, lighting, temperature, noise.

C. Identification of other witnesses.

D. Actions of people and emergency teams after the accident.

Another important question to ask the witness is, “what attracted your attention to the accident?”
This answer will define the point where he or she actually started observing the accident. During
the interview, keep in mind that people often offer good solutions to problems; be sure to get their
ideas. They are more likely to support changes when they have had a part in those changes.
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Finally, end the interview so that the witness will come back if he or she thinks of anything else
about the accident. Thank witnesses for their time and effort and mention how their information
will help correct the problem.

REENACTING ACCIDENTS

Frequently, a supervisor gets a repeat of an accident when the person who was involved in the
accident tries to reenact what took place. Many times the supervisor did not ask for a demonstration
but simply asked, “What do you mean?” or “How did that happen?” Reenactment is a critical
situation and needs to be tightly controlled.

Reenactment of accidents should only take place when:

1. Information cannot be gained in another way.
2. It is vital to know the precise act or sequence in order to develop remedial action.
3. It is necessary to verify conflicting facts.

When circumstances justify the reenactment, the following preliminary precautions should be taken:

1. Make sure the worker understands that he or she is to first explain how the accident
happened, step by step, without any motions. Try to find any problems that might come
up in a demonstration.

2. Make sure the worker understands that he or she is not to repeat the step that took place
just before the accident occurred. Have him or her act out, but not actually operate, each
step in slow motion, as he or she explains it a second time. Have him or her explain and
then perform the step. Again, look for problems.

3. Before you start, make sure the worker is emotionally fit and has no objection to the
reenactment.

In summary, the following points should be covered in an interview:

Remind the person of the investigation’s purpose.
Ask him or her to give their complete version.
Ask him or her questions to fill in the gaps.
Check your understanding of the accident.
Discuss how to prevent an accident recurrence.

MR

THE ACCIDENT REPORT

An accident report is the basic component of an accident investigation. There are various types of
report formats. A good form will accommodate all types of accidents/incidents that an operation
might encounter. Whatever form is used, it must obtain concise report data to help management
make various determinations (e.g., insurance or compensation benefits, statistical data for accident
analysis, and recommendations for corrective action).

Information from accident investigation reports help to:

1. Provide all the facts of an accident in a condensed form.

2. Give management a way to assess where failure occurred and what preventative actions
to take to prevent a recurrence.

3. Provide a way to make periodic appraisals of the safety program.
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In order to structure an accident investigation report, it is important that all information is gathered
and analyzed. Some of the other components needed for an effective accident investigation program
are found in Chapter 4 — Accident Investigation, and Chapter 5 — Accident/Incident Analysis.

Investigations of all accidents will provide a barometer of the effectiveness of any safety and
health initiative. Gathering facts alone on accidents is not an effective APT. The best outcomes
are accomplished by utilizing the recommendations and prevention strategies gathered from these
types of investigations. By reviewing your accident investigations, you will be able to evaluate the
effectiveness of interventions. When the same types of accidents are not repeated, you will realize
how important these types of investigations are. In this light, accident investigations are, in fact, a
type of APT, as well as an evaluation tool.

JOB SAFETY OBSERVATIONS

There are many categories for accident causes and also many terms used to describe these causes.
To precisely determine the causes for one category, the terms “person causes” and “environmental
causes” are often used. The “actual” and “potential” causes of accidents are generally accepted
as the key factors in a successful loss prevention effort. Actual causes — direct and indirect —
can be considered only after an accident has occurred. They can be found by asking the question,
“What caused the accident?” Potential causes may be avoided before an accident actually occurs
by asking the question, “What unsafe conditions (environmental causes) and/or unsafe procedures
(person causes) could cause an accident?” Working with actual causes is similar to firefighting,
after-the-fact analysis, or hindsight. Understanding, determining, and correcting potential causes is
comparable to fire prevention or foresight.

All categories of accident causes must be considered and used in any complete loss prevention
program. Safety observations and safety inspections are necessary phases in the overall safety effort.
Making a safety observation — watching a person perform a specific job — will detect unsafe
behavior (person causes); making a safety inspection by visually examining the work area and
work equipment will detect unsafe conditions (environmental causes). Detecting and eliminating
the potential causes of accidents may best be accomplished when supervisors understand safety
observations and safety inspections as separate phases of the loss prevention work. This section
primarily deals with making safety observations.

The safety observation phase is initiated when a written program of procedures is prepared by
management and safety personnel. The program should include the use of prepared JSA or safe job
procedures and must include the training of all supervisors in observation procedures. Objectives
must be established for each step of the program. The establishment of definite goals at all levels
of management will give direction to the safety effort. Management should outline the following:

1. What is to be accomplished by safety observations?
2. How the observations are to be made?
3. Who is responsible for each step of the program?

Each supervisor must set priorities as to workers and jobs to be observed. When instructions
have been given, safety observations must be planned to cover, on a systematic basis, all workers
through job observations. First-line supervisors should be required to conduct a sensible number
of observations per week or per month. The required number must be set according to the number
of employees and the jobs involved, the need for the observations, and the need to adhere to
the systematic pattern of the program. Safety personnel should be responsible for the training of
supervisors, coordinating the recordkeeping requirements, and assisting all levels of supervisions,
as well as making some safety observations.
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All employees must be well informed about the observation program. They must realize that it
is a phase of the overall construction safety program and they must clearly understand the reasons
for observations. When the procedure is established, each employee must be told of the plans for
the future. New employees must receive this information as a part of the orientation program. Only
by doing this can management expects this phase to be successful and obtain the cooperation,
acceptance, and proper relationship needed from the employees.

BENEFITS OF JOB SAFETY OBSERVATIONS

The benefits of the JSO effort are as follows:

1. A means of checking the effectiveness of training and detecting violations: Written JSAs, safe
job procedures, company safety rules, and specific safety regulations should exist and be used in
the safety orientation and training phase of accident prevention. When this procedure is followed
and employees are properly instructed in safe job procedures, any deviation from these practices
is a violation. Violations can be detected and corrected through safety observations.

The first-line supervisor must observe the job to determine whether the worker has absorbed
and retained the instructions. Workers do not always understand all that they have been told and
taught; they sometimes forget. This means that the worker may not always have the know-how
that the supervisor thinks he or she should have concerning safe job procedures. The supervisor
can ask for a verbal account of how to go about doing a job, but this is an unreliable check. Even
when a worker can recite how a job should be done, it does not mean that the job will be done
that way. The most convincing way to check the person and to find out if he or she knows how to
do a job safely is to watch it being done. The person either knows how to do it and performs the
job safely, or does not know how to do it and cannot demonstrate the correct procedure.

2. A way to detect unsafe practices and lack of personal protective equipment: The JSAs, safe job
procedures, company safety rules, etc. may not cover all conceivable actions that could take place
on the part of a worker. This could result in an unexpected injury. Furthermore, all employees may
not have received specific instructions in certain safety rules and procedures. If an employee has
not received training for a certain hazardous behavior and is observed doing a job in a hazardous
way, those actions should not be considered a violation. Nonetheless, this unsafe practice must
be corrected. This is also true if the hazardous behavior has not been covered in existing rules,
regulations, and procedures. These unsafe practices, even though not previously covered, must be
detected and addressed in order to eliminate potential accidents.

All violations are indeed unsafe practices, but all unsafe practices should not be considered
violations. This distinction is necessary because a violation requires enforcement action, while an
unsafe practice, where a violation did not occur, shows only the need for training, not disciplinary
action. A safety observation will not only expose and highlight violations of safety rules and
procedures but will also enable the supervisor to detect other unsafe practices. Through safety
observations, the supervisor can verify that all required PPE is being used, as well as determine
that the hazards are understood and each construction worker is using all safety know-how at all
times.

3. A way for the supervisor to gain a good understanding of the workers and their work practices:
The supervisor who systematically observes employees at work will learn a great deal about them.
One type of worker may always be in too much of a hurry, another may show impatience and anger
if all does not go as planned, another one may become upset and confused in an emergency, and
still others may be clowns or practical jokers (those who do not seem to realize that by their actions
they endanger themselves and others). All supervisors must know how necessary it is to understand
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their employees and their work practices. The importance of this cannot be overemphasized. When
a first-line supervisor takes time to deliberately watch employees work, the workers will learn to
expect such observations and also learn that the supervisor will not tolerate unsafe practices or
violations of his or her instructions. Workers soon learn that the supervisor is serious in his or
her efforts to prevent accidents. They interpret the supervisor’s safety observations as intentions
to enforce compliance with all safety instructions and eliminate unsafe behavior.

4. To show the need for giving recognition and retraining: The safety observation provides a
natural opportunity to let workers know that their efforts and safe behavior are appreciated. If
a first-line supervisor is in the habit of letting his or her workers know when they are wrong,
why not also let them know when they are right? When observing employees working safely, the
supervisor should take advantage of the situation and compliment them. Everyone appreciates a
sincere, deserved compliment, and most employees respond with a greater willingness to cooperate
when they are given credit for safe, effective performance. Many supervisors do not compliment
their employees enough. This may be true because they have not learned to compliment them
without feeling uncomfortable.

Safety observations often point out which employees present safety problems, as well as
revealing which ones need further training. Instruction of any kind is generally more effective
when it is done at the jobsite. Therefore, retraining, or making corrections as a result of safety
observations, has its advantages. It provides an opportunity to re-instruct or correct the worker on
the spot. This is more effective because the instruction is personal and immediately deals with
what the worker did or failed to do. If a worker is seen unsafely performing some phase of work,
the act should be reviewed and the hazards pointed out. If the unsafe action is not in violation of
the safety regulations or specific instructions for the job, it still should be pointed out and the job
safety analysis should be modified in light of this observation.

5. It leads to improved job procedures and safer job behavior: Job observation is an excellent
means of stimulating ideas. The supervisor may see something in the job itself that encourages
shortcuts. It may be some point that was not dealt with when the JSA was developed. It may be
an unsafe condition — or more likely an action — inherent in the job procedure which up to this
point had not been recognized as being unsafe. Any supervisor who makes it a point to observe
a person on a specific job often gains an important by-product. In addition to finding a safer way
of doing the job, the supervisor probably will find ways to improve procedures that will eliminate
waste, improve quality, and save time. This often leads to a needed revision of the JSA.

A first-line supervisor must frequently think and plan on the go. Responsibilities as a supervisor
take him or her through work areas quite often. Detecting and correcting any unsafe behavior is
an important responsibility of any supervisor and he or she must give this item as much attention
as possible.

While on the go, the supervisor should occasionally pause here and there to talk and watch the
employees work. And by a casual glance, the supervisor should also be looking for safe and unsafe
behavior; such actions are incidental safety observations. Experience has taught most supervisors
that it pays to be watchful, so incidental safety observations are second nature to them.

PLANNED SAFETY OBSERVATIONS

In a planned observation, the supervisor selects the person and the job that will be observed. The
supervisor also decides the most appropriate time. On some construction sites, the superinten-
dent will want to make assignments for the planned safety observations, but in most cases the
decision is the duty of the first-line supervisor. The basic tool for making a planned observation
is the written JSA or SOP for the job selected. Otherwise, the supervisor must be thoroughly
familiar with the job steps, job hazards, and safe job procedure. When possible, the supervisor
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will observe the worker doing the job from start to finish. He or she will do this with full atten-
tion given to watching for safe or unsafe procedures and conditions. All safe practices noted
should result in a sincere compliment to the worker involved, while any unsafe actions will call
for appropriate corrective measures. In either instance, the supervisor should make a record of
the observations. A program for making planned safety observations is a valuable tool for loss
prevention.

FREQUENCY AND EXTENT OF OBSERVATIONS

Most work that is completed in and around construction worksites requires workers do a number
of distinctly different jobs. Some jobs warrant more attention than others because of the hazards
involved. When the decision is made to observe a particular worker, the supervisor should first
observe the worker doing the jobs that are potentially more dangerous, or have a higher accident
history, and then observe the employee doing the jobs that are relatively hazard free. It may even
be wise to observe, for a second time, an employee doing an exceptionally hazardous job before
the worker is observed doing a job with little potential for accidents.

The first-line supervisor should have a reason for deciding to observe a particular worker.
Some workers are more of a safety problem than others, and it would be wrong to devote an equal
number of planned safety observations for all workers. The supervision should select the most
problematic workers for JSOs first. Some reasons for observing a person are as follows:

The employee is relatively new on the job.

The worker is repeatedly involved in accidents.

He or she is doing exceptionally hazardous jobs.

As a result of incidental observations, it is discovered that there is a need for a planned
observation.
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Well-kept and frequently analyzed accident report records will show just who the repeat offenders
are. The supervisor should be assigned, or should select, this type of person for regular planned
safety observations. Such observations will show several reasons why some workers have more
accidents than others. Detecting this behavior on the job will necessitate corrective action on the
part of the supervisor. Some clues as to why these workers are accident repeaters are as follows:

1. They may show emotional or impatient behavior when everything does not go right on
the job.

They may try to work too fast.

They may seem to be preoccupied, even in a “mental fog.”

They may appear clumsy or very inept in the procedures they follow in doing the job.
They may just seem to have a special affinity for accidents.

DA e

A first-line supervisor who spends time with his or her employees will soon know a great deal
about them individually and as a work crew. Individually, some may be less cooperative than
others. They may have received thorough safety training but still take unnecessary chances, violate
safety rules, and develop their own improper methods of working. It is necessary to not only
observe these workers, but also use the necessary corrective actions that have been established by
the company’s policies. Once corrective action has been taken, you should record the observation
and the corrective measures taken. When training is given on how to do the work safely and an
explanation is given as to why it must be done according to safe job procedures, most workers will
not fall into this category. The few who are chronic unsafe workers will become less enthusiastic
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in displaying unsafe behavior once they realize they have been selected for closer supervision.
This close supervision is given most effectively by using the planned safety observation.

A supervisor has an added responsibility when there are workers who are suspected of being
physically or mentally incapable of safe work on some jobs. By performing a series of planned
safety observations and conscientiously studying each person in this class, it should reveal whether
any of these workers do or do not fall into this category. The observation may establish the fact
that an employee’s condition in no way interferes with his or her ability to work safely, or it may
confirm the belief that a worker is a hazard to others, as well as to himself or herself, while doing
a specific job.

It is important for a supervisor to acknowledge that the term “inexperienced” has a broader
application than just too newly employed young persons. Any worker should be considered
inexperienced on a job until the supervisor’s knowledge and personal observations prove otherwise.
Certainly a worker who has never worked a specific position, or who has only worked the position
on and off, may be regarded as inexperienced. What about an employee who has been in a certain
position a long time but has never handled the present job before? This worker may also be
regarded as inexperienced.

In the case of an inexperienced worker, it is necessary to quickly detect unsafe behavior.
Quickly spotting unsafe practices will allow the supervisor to take corrective measures at once.
When this is done, accidents are prevented and unsafe work habits are not developed. It is much
easier and more effective to correct a worker immediately when unsafe actions are observed rather
than just trying to convince him or her that this way of working is unsafe.

Inexperienced workers require frequent planned safety observations in order to ascertain exactly
what they do or do not know about performing their work safely. Further instruction and guidance
is usually the required procedure after the observations.

Far too many accidents still occur by employees who are experienced in all the jobs of
their position. There are many reasons for this and these reasons may be found through planned
safety observations. Some workers who have been doing a job for many years will often develop
shortcuts and effort-saving practices that are hazardous. Because no accidents have occurred yet
from following their methods, they insist that it is not unsafe and is the best procedure. In most
cases, these workers learn the hard way when the law of averages finally catches up with them.

Inexperienced workers will tend to follow the examples set by experienced workers. When the
old timer on the job works in an unsafe manner, it has an influence on the new worker on the job.
The unsafe practices of the experienced workers must be found and corrected for many reasons.
Planned safety observations are the logical first steps in helping the experienced workers fulfill
their responsibilities in the field of accident prevention. All workers must be included in the safety
observation program, but employees who fall into the five listed categories need more frequent
planned safety observations than do others. A problem that may result from these observations is
the risk of some workers feeling that they are being singled out and “picked on.” To lessen the
possibilities avoid using, for comparative purposes, a safe worker as an example.

THE INCIDENTAL SAFETY OBSERVATION

A first-line supervisor would never be labeled “efficient” or “effective” if he or she had a “one
track mind” on the job. In fulfilling his or her many duties, the supervisor must be alert as he or she
travels through the work area. While going from place to place, the supervisor should not only think
and plan, but also do a lot of casual listening and looking. This casual listening and looking for
unsafe practices or violations, and the actions that can be taken as a result of what is seen or heard,
are the incidental safety observations. Many accidents are prevented by supervisors who refuse to
let themselves get too wrapped up in their thoughts to hear about or observe unsafe behavior.
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When making the incidental observation, ask yourself some of the following questions con-
cerning the workers:

Do they show concern for doing a good job?

Do they cooperate with supervisors and other workers?

How do they handle unexpected problems?

How do they handle tools and equipment?

Do they appear to be preoccupied with thoughts other than job duties?
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There are other questions that should be added to the above list, but the point is that the
supervisor must be alert and active in his or her approach.

INDIRECT TYPES OF UNSAFE PROCEDURES

Any specific unsafe behavior on the job which is observed can usually be categorized under one
of these indirect types of unsafe procedures when conducting a JSO.

1. Operating or using equipment or materials without authority.

2. Failure to secure equipment or materials against unexpected movement.
3. Operating or working at unsafe speed.

4. Using unsafe tools and equipment.

5. Using safe tools and equipment unsafely.

6. Failure to warn or signal as required.

7. Assuming an unsafe position or unsafe posture.

8. Removing or making safety devices inoperable.

9. Repairing, servicing, or riding equipment in a hazardous manner.

,_.
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Failure to wear required personal protective equipment.

. Wearing unsafe personal attire.

12. Violation of known safety rules and safe job procedures.

13. Engaging in other unsafe practices (not violations).

14. Indulging in horseplay, practical jokes, fighting, sleeping, and creating distractions, etc.

—
—_—

All supervisors must be continually alert to notice and correct violations and other unsafe practices.
This habitual alertness will convince workers that all levels of management are serious and sincere
about employee safety. As part of the observation, the supervisor should compliment, correct,
warn, or reprimand according to his or her findings, and fair judgment should be based on the
established company policy.

Employees who are observed working unsafely should be corrected immediately but with tact
and understanding. The supervisor who sees a worker acting unsafely and fails to correct him or
her is doing the employee a disservice. The supervisor is letting the person think he or she can
act unsafely and get away with it without any consequences (such as an accident or supervisory
correction). When a worker repeatedly engages in unsafe practices and gets away with it, the
worker will believe he or she is immune to accidents, or that his or her behavior is not really
unsafe.

Any supervisor who does not follow through on observations will weaken his or her status as a
supervisor. If he or she “turns his or her back” instead of making the correction, displays reluctance
in giving a warning or, apologetically and half-heartedly reprimands an offender, the supervisor’s
effectiveness will be diminished and so will the respect the workers have for him or her.
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Another effective time for making incidental safety observations is at the beginning of each
shift. An alert supervisor can deal with some possible causes of accidents or injuries by making
a quick check of the overall physical appearance of his workers. To derive the benefit from
observation, make the observation before the workers start on any job. The most obvious things to
detect will be hazardous clothing and inadequate PPE. In some instances, what would be considered
hazardous clothing may depend upon the type of work to be done, the work area, weather, and/or
company regulations. Workers doing work of any type must be kept aware that there is a right
and wrong way to dress for the job. This type of incidental observation will give the supervisor a
means of detecting such things as:

1. Ill-fitting, loose, or ragged clothing that could be caught in moving machinery.

2. Work clothing that has become excessively greasy or oil soaked and could catch fire or
cause skin infections.

3. Long baggy trousers or coveralls with cuffs that could be a tripping hazard.

4. Rings, bracelets, necklaces, or wristwatches that could be hazardous when climbing,
using certain tools, working around heat or chemicals, or doing electrical work.

5. Extremely long hair or beards that could catch in or on moving machinery or that could
become oil soaked and be harmful from the standpoint of flying sparks.

6. Wearing dark safety glasses when not needed.

With a casual glance at the workers, the first-line supervisor can quickly check for all the required
items of PPE. The condition of the equipment must be also noticed. Some of the general items to
check for are as follows:

1. Proper head protection, eye protection, and foot protection.
2. Proper gloves, respirators, and suitable ear protection, when needed.
3. Respirators and other items required for specific areas.

In addition to checking for hazardous clothing and inadequate PPE, there are many other things
to consider when making the quick preshift check of the overall physical appearance of the crew.
This incidental safety observation will enable the supervisor to look and listen for the following
possibilities:

Persons suffering from temporary illness.

Persons who have suffered a personal injury off the job.
Persons who are intoxicated.

Persons who are suffering from the after effects of intoxication.
Persons who have alcoholic beverages in their possession.
Persons who are under the influence of narcotics.

SNk L=

A supervisor knows his or her employees and is aware of the normal look and activity of each
individual. A specific action may be normal for one worker and abnormal for another. By knowing
each employee and using practical judgment, the supervisor should be able to determine the
worker’s general condition without depending on the knowledge of medical symptoms for the
above-mentioned possibilities.

THE PLANNED SAFETY OBSERVATION

A planned safety observation program gives the first-line supervisor a positive means of determining
the effectiveness of the safety instructions that have been given. It also serves as a learning tool
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for the supervisor. The supervisor learns more about each job, each worker, and supervising. The
supervisor will learn to be more perceptive in all areas of responsibility; this will result in the best
distribution of supervisory time and will allow the supervisor to devote time and effort where it is
needed most.

The prime requisite to accomplish the above is starting with a written program of procedures
for the planned safety observation. The program must be tailored to the needs of the type of
construction work and should be written and include, but not be limited to, the following:

1. The reasons for the plan to be followed. (This must include orientation of all employees
as to the purpose of program.)

The objectives of the program.

Training requirements for all levels of supervision.

Safety department’s responsibilities.

Preparation procedures for making an observation.

How to make a planned safety observation.

Recording the observation.

Holding a post-observation conference.

Follow-up procedures, including enforcement policy.

D A o

Since supervising workers means observing people at work, the first-line supervisor is the member
of management who is most qualified to make safety observations. The supervisor knows his or her
workers and the training they have received. He or she knows the jobs under his or her supervision
and how these jobs should be done. With proper preparation, the supervisor will conduct a more
thorough observation. He or she will be able to make frequent planned safety observations and
more efficiently cover all employees. The supervisor’s responsibility is not limited to higher
management, but he or she has a responsibility to each employee. Therefore, other members of
management may periodically participate in the planned safety observations, but the supervisor
must be responsible for observing his or her workers.

In construction operations, some jobs involve only a few simple routine tasks, but most
occupations in this industry involve doing many jobs; some more often than others. To help decide
which job a worker should be observed doing; a “Job Safety Observation Record” form should
be maintained for each employee. The form shown in Figure 6.7 keeps more than observation
records. When it is partially prepared in advance, it allows the supervisor to pick the job, for a
reason, and without unnecessary duplication.

This form will tell each supervisor just what all supervisors have done with respect to a
particular worker. The form contains the employee’s name, work location, and position and should
also list the jobs performed under that position. To choose the job the supervisor should observe,
the supervisor should consider such things as:

1. Does it involve some new procedures because of a recent JSA revision?
2. Is it an exceptionally hazardous job? or
3. Is it a job done infrequently, but is complex?

SUPERVISORY PREPARATION FOR Jos SAFETY OBSERVATIONS

Preparation for the observation starts with the selection of the employee and the job. Before the
supervisor observes the person selected, he or she must be thoroughly familiar with the job. If
there is a JSA, it should be carefully studied. If no written safe job procedure exists, the supervisor
should review the job. It would help to make notes as to the steps, hazards, safety procedures, and
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JOB SAFETY OBSERVATION FORM

. Job being observed:

. Worker observed (name):

. Experience of worker at job or task yIS. mos.

RO R

. Is worker dressed appropriately for the job? yes no
Comments:

5. Is worker wearing all required personal protective equipment? yes no

Comments:

Steps in performing the job or task should be marked (S) Satisfactory, (R) Re-observe, or (U) Unsatisfactory.

Steps (Describe) Hazard Involved Worker Performance
1.
2.
3.
4.
5.
6. Did the worker perform the job according to the safety operating procedure? yes no
Comments:
7. Did the worker follow the safety and health rules? yes no
Comments:
8. Did the worker perform the job or task safely? yes no
Comments:
9. Did the worker have a good safety attitude? yes no
Comments:

10. Does the worker need training?

11. Should disciplinary action be taken?
12. Should the worker be removed from the job or task?

13. Was the worker told about any deficiencies?

FIGURE 6.7 Job safety observation form

PPE needed. In this preparation time, the supervisor must determine when the worker will be doing
the chosen job. Some supervisors approach safety observations on a “catch-as-catch-can” basis.
In other words, when the supervisor decides to make an observation, any job the worker happens
to be doing at that time is the job observed and recorded. This may be easier, but it is not what
is meant by a planned observation. Such a method defeats the plan of systematically observing
all jobs that a person does and, most importantly, giving additional emphasis and observations to
jobs that are known to be hazardous. When the supervisor studies the job selected and observes
that specific job, he or she will know exactly what to look for. In due time, such studying will
strengthen familiarity with the job to the point that further study may not be necessary.

It is important to keep in mind that the worker who will be observed should be aware that he or
she will be observed from time to time. This awareness must exist from the time of employment,
or from the time the plan was first put into practice. All employees must be told, as part of their
orientation that planned safety observations are a phase of the safety program of the operation.
Most important, all employees must understand the reason for incidental and planned observations.
They need to realize that these safety observations help reduce injuries by eliminating the potential
causes of accidents. And remember, tact needs to be used when explaining this to all employees.

With this in mind, there is another point to consider in preparing for the planned safety observation.
Should the worker be informed in advance of each observation? Under certain conditions the worker
should be told in advance, but this depends upon the kind of worker the supervisor intends to observe
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and the purpose of the observation. The accepted rule is: “If you want to find out what a person
knows and does not know about working the job safely, tell him or her in advance that he or she is
going to be observed doing that job.” No normal worker will intentionally show unsafe behavior when
they have been told that they will be observed for their ability to do a job safely. If workers know
that they are being observed to see how safely they work, they will naturally work as safely as they
know how. If they reveal any unsafe practices under this condition, the supervisor can conclude that
they do not know better. So, if the supervisor tells the person in advance, he or she does their best
and the supervisor will learn what the worker knows and does not know about working the job safely.

If the worker is new, one who has relatively little experience with a certain job, he or she
should be told in advance. This is also true for a person who may have considerable experience
but who has never before been checked out with a planned safety observation.

The other accepted principle is, “If the objective of the observation is to learn how the job is
normally done, do not tell the worker of the planned observation.” When the supervisor knows, as
a result of past observation, that a person knows how to work a job safely, the supervisor must then
find out how the person works when no one is standing over him or her. To determine this, the
worker should not be told in advance of the safety observation. Most employees work safely under
the eyes of the supervisor, especially when they have been told that they are being observed. If the
person reveals no unsafe practices when he or she has been told of the observation, the supervisor
can assume that the employee usually works safely. If the same person is later observed doing
some part of the job unsafely, the supervisor must believe that the employee also works unsafely
at other times. In this instance, the problem to be dealt with is this: The supervisor is aware that
the worker knows how to work the job safely — past observation has shown this — but now the
supervisor has learned the person is not putting that knowledge into practice.

The supervisor should never attempt to observe a worker from a concealed position. It would
be childish to try to hide behind equipment. Something may be learned, but what is lost in terms of
respect and human relations is not worth it. The person should be observed from a distance. The pro-
cedure would be to observe other workers, equipment, or the environment momentarily then switch
back to the person who is the subject of the planned safety observation. The supervisor should con-
duct himself or herself in such a way that the worker is unaware that he or she is being singled out.

When the worker is to be told in advance that he or she will be observed, the employee must
be approached in a friendly manner. If he or she appears ill at ease, a brief informal discussion of
a favorite sport or hobby may help to relax the employee. A smile and friendly manner go a long
way toward putting a worker at ease. Remind the employee that the observation is a regular part of
the safety program. Explain again the reasons for the importance of making periodic observations.

MAKING THE OBSERVATION

Even when the worker has been told that he or she will be observed, the supervisor must stand
clear off the worker. The worker should be given plenty of room to efficiently do his or her job.
The worker’s line of vision for doing the job should not be blocked by the supervisor. This could
create a hazard for the worker. Also, by standing away, the supervisor will minimize the possibility
of distracting the worker with his or her presence.

When available, the written JSA should be used as a guideline for the observation. With the
JSA in his or her possession, the supervisor should watch each step of the job and be on the alert
for violations of the safe job procedures that have been taught. The supervisor should also watch
for other unsafe procedures and conditions that may need to be added to the JSA.

When there is no JSA program, the supervisor should make notes during the preparation for the
planned observation. The notes should include a list of unsafe procedures that could be detected
and, during the observation, the supervisor needs to watch for any other potential unsafe procedures

© 2006 by Taylor & Francis Group, LLC



Construction Accident Prevention Techniques 159

that are not on the list. Most checklists do not cover every conceivable unsafe action. A general
checklist, similar to that presented in this chapter, could be used on all jobs when the supervisor
has learned to detect specific circumstances under the indirect unsafe procedures.

The supervisor should avoid interruptions unless absolutely necessary. Few people can stand
repeated interruptions of their work without becoming upset. It is better to save all minor corrections
until the job has been completed, but if the worker is seen doing something in an unsafe manner,
he or she should be stopped immediately. The supervisor should explain what has been done that is
incorrect, and explain why it is unsafe. And when a worker has been trained under a JSA program,
the worker’s attention should be called to that written JSA.

The supervisor should check to make sure the worker fully understands what has been
explained. This can often be done by having the person tell and show the safe way to do the
job. Remember that the way the worker is corrected will determine the good that comes out of
it. The supervisor should be firm, but by all means calm and friendly; the person should not be
embarrassed. If the worker is embarrassed, he or she will resent it and this could affect how the
rest of the job is done. When a supervisor intentionally or unintentionally embarrasses a worker, it
will certainly affect the supervisor—worker relationship and this relationship is vital in having an
effective safety program.

RECORDING THE OBSERVATION

When a supervisor knows the number of observations required each month, he or she must plan
them so that they cover, on a systematic basis, all the jobs for which each worker has received
instruction. This planning is accomplished by using the form described in Figure 6.7, which
contains the employee’s name, occupation or position, and jobs performed, and gives a permanent
record of what has been done and what needs to be done in the field of observation.

When a worker is observed on one of those jobs, the supervisor enters the date of the observation
and initials the block after that particular job. If the worker has completed the job safely, a
check is placed under the “S” which indicates ‘“satisfactory.” A minor error would still allow
for a satisfactory rating. When the employee has worked unsafely and in a manner that calls for
reinstruction or correction, the proper block under “R,” “’re-observe,” should be checked. All spaces
marked “R” will show a need to re-observe, within one week, the same employee on the same job.

The comment space on the form is used to record any specific unsafe practices that have
been observed, or it may be used to record some particular impression the supervisor had while
observing the worker. When several supervisors have the same worker under their supervision, the
remarks in the comment space will keep them all informed. It is best for all supervisors to work
from a single record; this can be done by having each supervisor date, initial, rate, and comment
after each job observation.

The records of the results of the observations are used to make sure that safety communications
between supervisors and employees — basic training and individual contacts — have been adequate.
When these records (JSO Forms) are maintained in an up-to-date fashion, management can verify
that all the required protective equipment is being used, safe job procedures are being followed,
hazards are understood, and each worker is using safety know-how at all times.

PosT-OBSERVATION CONFERENCE

A brief post-observation conference should always be held with the worker who has been
observed. One of two things should be done at this time. When the job was done as required,
the worker should be complimented. The employee should be told that his or her efforts are
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appreciated and he or she should be encouraged to continue his or her important part in the
company safety program. Personal recognition, when it is deserved and sincerely given, will
improve safety behavior; this is positive motivation. Undeserved compliments and personal
recognition may appear to improve the supervisor—worker relationship for a brief period of time,
but in reality much harm can be done by using this approach.

Any unsafe behavior should have been promptly handled during the observation, but it should
be briefly summarized during the conference to emphasize the point. If there were minor things
noted that need correcting, plans for reinstruction must be followed. If the worker performed
some phase of the work unsafely, the fact must be established as to just what was observed. The
supervisor should get the worker’s reasons for doing the job as he or she did. Regardless of the
reasons, the supervisor should not argue with the worker. The concern is not with what has been
done, but with changing the worker’s behavior so the same thing is not done in the future. The
supervisor must take whatever corrective action is required, but should give the reasons behind
all precautionary measures enforced. All corrections and reinstruction should be accomplished in
a firm but friendly manner. Even though it is deserved, most people are not eager for correction.
Some workers are afraid of it because they think it reflects on their abilities. Remember, the person
probably did his or her best while being observed. The post-observation conference should always
end with the feeling that things are right between the supervisor and the worker, in spite of any
mistakes made or corrections given.

This type of post-observation conference should be held even when the worker was not notified
in advance of the observation. An important point to remember is that all workers will eventually
know they have been observed. However, deliberately watching people at work over a long period
of time could create a problem with some workers. They may resent being a part of a “cat-and-
mouse” game. And, some may resent being secretly observed, especially when the observation
shows that they are doing something wrong. This is all the more reason for all employees to
understand that safety observations are a necessary part of the complete safety program. And,
above all, they must be told — and they must believe — that it is not a method of spying but
a means of preventing injuries and other losses from preventable accidents. This does not mean
that safety observations should not be made. It does mean that the supervisor must handle himself
or herself skillfully when talking to a worker after an observation. This is the kind of situation
in which the supervisor should know his or her workers, particularly those who are sensitive to
observation.

FoLLow-uP PROCEDURES

As explained earlier, if the worker is seen doing something in an unsafe manner, he or she should
be stopped immediately and proper steps taken to make the correction. In some instances, the post-
observation conference will be the time to make corrections and give brief steps of reinstruction.
Performance noted and practices seen in some observations will call for a more detailed plan for
retraining. It may even be necessary to give the complete basic job instruction — using the JSA —
over again.

When the necessary corrective action or retraining is complete and the worker has again been
on the job for several days, re-observation is required. It should be done within a week to determine
whether the worker has responded to the reinstruction. The person should not be told in advance
that he or she is going to be re-observed. If the re-observation indicates that the worker is working
safely, he or she should be complimented; this gives the worker added incentive to continue to
work safely. If the re-observation shows that he or she is still working unsafely, steps must be
taken to find out why.
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DEALING WITH UNSAFE PERFORMANCE

Dealing with unsafe performance may be helpful in determining why the unsafe practices are
continuing. You should institute a step-by-step procedure to follow to correct the performance.
The supervisor should record the specific unsafe performance that has been observed and determine
the type of accident that could result from this action. Since the supervisor has already discussed
this action with the worker, both during and after the first observation, and the possible results,
the supervisor must now decide what caused this action to continue. Three basic causes of unsafe
behavior are (1) lack of skill or knowledge, (2) lack of motivation, or (3) a mental or physical
handicap.

If the worker does not show proper skill or knowledge after a period of training and retraining,
it may be because he or she will not try to do what is necessary to perform the job safely.
Motivation could be wanting. All workers want safety, especially their own. The motivation
problem, as it relates to safety, is usually not the lack of desire for safety; the problem is that
workers are not always willing to do what is necessary to assure their own safety. There are many
conflicting motivations that sometimes win over the motivation to work safely. These conflicting
motivations — to save time, to avoid extra effort, to be physically comfortable, to attract attention,
to gain group approval, etc. — do exist and are troublesome when they conflict with the motivation
to work safely.

One of the greatest challenges of any first-line supervisor is to develop and apply ways
of motivating employees to work safely all the time. The best approach involves three
principles.

1. The supervisor can develop positive safety attitudes by personal example.

2. The supervisor must develop a foundation for gaining the cooperation of workers by
building good personal relations.

3. The supervisor must deal properly with the employee who is not cooperative in safety.
This can be accomplished through education and/or enforcement.

Since most employees will reflect the safety behavior of their supervisor, it follows that the super-
visor’s behavior is all important. The supervisor who accepts safety responsibilities grudgingly,
who tolerates violations of safety rules, who covers up accident facts, and who neglects good
housekeeping, is quickly cataloged by his or her workers. They soon learn he or she is not serious
or sincere about accident prevention, so he or she will have little success in developing proper
safe behavior in his or her employees. The opposite is true of the supervisor who, day after
day, demonstrates by his or her actions that safety is a matter of utmost concern and importance
to all.

Since people — workers and supervisors — differ in behavior, in knowledge, in personality,
etc. a worker may be motivated by one supervisor and not by another. Assigning an employee to
work under a different supervisor, who defines the objectives and removes obstacles, may result
in the same training being more effective. One supervisor may be able to emphasize the positive
features associated with working safely and, consequently, make the safe way of doing a job more
attractive to a particular worker.

A worker may have been properly motivated to follow all safe job procedures but have some
slight physical or mental handicap that prevents this from happening. There may also be other
reasons why a person cannot safely do a specific job. The solution to this problem, in some
situations, would be to place the worker on a different job and start the training process over again
for the new job. The supervisor should maintain as close a contact as possible with this worker
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and continue to make incidental safety observations. To keep the records current, the follow-up
procedure should be recorded on the “Job Safety Observation Form.”

Since first-line supervisors are basically responsible for making sure the safety rules are
followed, the safety observation program is a worthwhile method for accomplishing this. Safety
observations naturally supplement the JSA and the safety orientation and training programs. This
develops three phases of the loss prevention work.

The primary purpose of the incidental and planned safety observations is to instill in each
worker a willingness to comply with safe job procedures. Where violations and unsafe practices
are found, the object is not merely to stop the workers from continuing this behavior; the real
objective is to get all employees to willingly comply with the procedure in question, and at the
same time, remain productive and cooperative workers.

Job safety observations are used to evaluate individual workers as they perform their tasks.
They determine the effectiveness of the workers’ training in safe operating procedures as they are
performing their assigned tasks. They detect unsafe acts and unsafe performance of job-related
tasks prior to an accident or injury. When used in this manner, they definitely fit the category of
an APT.

SAFETY AND HEALTH AUDITS

The safety and health audits (inspections), which are often conducted on worksites and projects,
serve a number of evaluation purposes. Audits or inspection can be performed to:

Check compliance with company rules and regulations.

Check compliance with OSHA rules.

Evaluate supervisors’ safety and health performance.

Evaluate workers’ safety and health performance.

Evaluate progress regarding safety and health issues and problems.
Determine the effectiveness of new processes or procedural changes.

SNk L=

First, determine what needs to be audited. You might want to audit a specific trade (iron workers),
task (welder), topic (electrical), unit/crew (masonry workers), worker (crane operator), part of
the jobsite (excavation activities), compliance with an OSHA regulation (Hazard Communication
Standard), or the complete jobsite. You may want to perform an audit if any of the previous lists
or activities have unique identifiable hazards, new tasks involved, increased risk potential, changes
in job procedures, areas with unique operations, or areas where comparison can be made regarding
safety and health factors.

In the process of performing audits, you may discover hazards that are in a new process,
hazards occurring once the process has been instituted, a need to modify or change processes or
procedures, or situational hazards that may not exist at all times. These audits may also verify
that job procedures are being followed, identify work practices that are either positive or negative,
detect exposure factors both chemical and physical, and determine monitoring and maintenance
methods and needs.

At times audits are driven by injury frequency, a potential for injury, the severity of injuries,
new or altered equipment, processes, operations, and excessive waste or damaged equipment.
These audits may be continuous, ongoing, planned, periodic, intermittent, or depending upon
your specific needs. Audits may also determine the comprehension of procedures and rules, the
effectiveness of training, assess the work climate or perceptions held by workers and others,
or evaluate the effectiveness of a supervisor regarding his or her commitment to safety and
health.
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On many active construction sites or projects, daily site inspections are performed by the
competent person or supervisor in order to detect hazardous conditions, equipment, materials, or
unsafe work practices. At other times, periodic site inspections are conducted by the site safety
and health officer. The frequency of the inspections is established in the project-specific safety
and health plan.

The project supervisor, in conjunction with the site safety and health officer, determines
the required frequency of these inspections. This is based on the level and complexity of the
anticipated construction activities and on the hazards associated with these activities. To address
site hazards and protect site workers, a review of worksite conditions and activities must be
accomplished by inspections to evaluate of the effectiveness of the project-specific safety and health
plan.

Prior to the start of each workshift or new activity, a workplace and equipment inspection should
take place. This should be done by the work crews, supervisor, and other qualified employees.
At a minimum, they should check the equipment and materials that they will be using during the
operation or workshift, for damage or defects that could present a safety hazard. In addition, they
should check the work area for new or changing site conditions or activities that could also present
a safety hazard.

All employees should immediately report any identified hazards to their supervisors. All
identified hazardous conditions should be immediately eliminated or controlled. When this is not
possible:

1. Interim control measure should be immediately implemented to protect workers.

2. Warning signs should be posted at the location of the hazard.

3. All affected employees should be informed of the location of the hazard and the required
interim controls.

4. Permanent control measures should be implemented as soon as possible.

When a supervisor is not sure how to correct an identified hazard, or is not sure if a specific con-
dition presents a hazard, he or she should seek technical assistance from the designated competent
person, site safety and health officer, or project supervisor.

Safety and health audits should be an integral part of safety and health efforts. Anyone
conducting a safety and health audit must know the jobsite or project, procedures or processes
being audited, previous accident history, and the company’s policies and operations. This person
should also be trained in hazard recognition and interventions regarding construction safety and
health.

The complexity of the worksite and the myriad of areas, equipment, tasks, materials, and
requirements can make the content of most audits overwhelming. As you can see in Table 6.1, the
audit topics which could be targeted on a construction worksite are expansive.

A comprehensive construction safety and health audit form can be found in Appendix D. This
comprehensive form may be expanded or to meet your needs, only portions of it is used. It does
not cover every facet of the regulatory compliance requirements for each Subpart of 29 CFR
1926, but it does cover a majority of the most common audit considerations on a construction
jobsite.

In order to prevent accidents on the jobsite, you definitely should develop audits which
meet your company’s individual needs and include the components for your particular type
of construction work. Packaged audits developed by others in all likelihood will not be
very usable to you since each construction company is unique and has its own hazards and
procedures.
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TABLE 6.1
Construction’s Audit Topics
Acids Forklifts Signs
Alarms Fumes Scaffolds
Barriers Gases Slings
Barricades Generators Solvents
Blasting Hand Tools Stairways
Buildings Hazardous Chemical Processes  Steel Erection
Caustics Heavy Equipment Storage Facilities
Chains Hoists Transportation Equipment
Chemicals Hoses Trucks
Compressed Gas Cylinders ~ Housekeeping Unsafe Conditions
Dusts Materials Unsafe Acts
Concrete Forms Ladders Ventilation
Conveyors Lifting Walkways and Roadways
Cranes Lighting Walls and Floor Openings
Confined Spaces Loads Warning Devices
Demolition Lockout/Tagout Welding and Cutting
Derricks Machines Wire Ropes
Electrical Equipment Mists Working Surfaces
Elevators and Manlifts Nets
Emergency Procedures Noise
Environmental Factors Platforms
Excavations Personal Protective Equipment
Explosives Personal Services and First Aid
Fall Protection Power Sources
Fibers Power Tools
Fire Extinguishers Radiation
Fire Protection Rigging
Flammables Respirators

The topics of audits and the form used will depend upon the type of construction work.
There are three primary audit formats: checklists, evaluation, or narrative. A short example of
a checklist is shown below. This checklist requires a simple “yes” or “no” response.

Yes No Hardhats are being worn by workers.
Yes No Hardhats are in good condition.
Yes No Hardhats meet the ANSI standard’s requirements.

The evaluation format requires the person completing the audit to complete the form as follows:
1 — excellent, 2 — very good, 3 — good, 4 — fair, and 5 — very poor. An example of this
type of format is as follows:

1 2 3 45 Hardhats are being worn by workers. (All workers or some)
1 2 3 45 Hardhats are in good condition.
1 2 3 45 Hardhats meet the ANSI standard’s requirements.
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(Continued)
A narrative format requires a written response. An example of this type of format is as follows:

Hardhats are in use on the project site.

Explain:

Hardhats are in good condition.

Explain:

Hardhats meet the ANSI standard’s requirements.
Explain:
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7 Construction Safety:
A through H

Safety and the potential risk of serious injuries in the construction industry are often interrelated or
even synergistic with other hazards associated with construction work. As efficiently as one might
try to address each safety hazard on a construction worksite or within the construction industry,
some hazards or some facet of a construction hazard may be overlooked. Often the unique work
experiences which a contractor, health and safety professional, supervisor, or worker has had makes
them aware of a hazard or risk which could not be foreseen without the special knowledge of
the jobsite or work experience, which those individuals within the construction industry possess.
It is often impossible to duplicate that practical experience on the written page.

The next two chapters cover the most common types of construction risks or hazards which
may impact the safety and health of construction workers. These chapters address each topic in
alphabetical order but do not delve into subtle nuances which can occur on a construction worksite
or project. Each chapter does try to address the OSHA requirements for protecting workers on
construction jobsite and projects.

One of the complaints often voiced by many is that practical real life construction is often
lacking in discussions on construction safety and its hazards. These chapters mesh the regulations,
common sense, and practical construction work aspects as much as is logically possible within
these few pages.

The safety hazards are presented in alphabetical order. This is to facilitate quick reference to the
specific topic of interest to the reader. Each narrative relevant to a specific construction safety risk
or hazard should not be the only source that one consults regarding that hazard. Use the appropriate
regulations, OSHA-generated materials, industry-generated materials, and manufacturers’ materials
to try to assure a complete understanding of the hazards, the risks, and potential intervention
strategies to mitigate accidents and injuries.

ABRASIVE GRINDING (1926.303)

All grinding machines are to be supplied with sufficient power to maintain the spindle speed at safe
levels under all conditions of normal operation. Grinding machines are equipped with safety guards
in conformance with the requirements of the American National Standards Institute, B7.1-1970,
Safety Code for the Use, Care, and Protection of Abrasive Wheels. The safety guard covers the
spindle end, nut, and flange projections. The safety guard is mounted so as to maintain proper
alignment with the wheel, and the strength of the fastenings exceeds the strength of the guard.
Floor-stand and bench-mounted abrasive wheels used for external grinding are provided with
safety guards (protection hoods). The maximum angular exposure of the grinding wheel periphery
and sides are not more than 90° except when work requires contact with the wheel below the
horizontal plane of the spindle, then the angular exposure shall not exceed 125°. In either case, the
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FIGURE 7.1 Abrasive grinder

exposure begins not more than 65° above the horizontal plane of the spindle. Safety guards are to
be strong enough to withstand the effect of a bursting wheel. Floor and bench-mounted grinders
are provided with work rests which are rigidly supported and readily adjustable. Such work rests
are kept at a distance not to exceed 1/8 of an inch from the surface of the wheel. (See Figure 7.1 for
an example of abrasive grinder.) All abrasive wheels should be closely inspected and ring-tested
before mounting to ensure that they are free from cracks or defects. All employees using abrasive
wheels are protected by eye protection equipment in accordance with the requirements except
when adequate eye protection is afforded by eye shields which are permanently attached to the
bench or floor stand.

AERIAL LIFTS (1926.556)

Aerial lifts are required to meet design and construction guidelines of Vehicle Mounted Elevated
and Rotating Platforms (ANSI A92.2-1969). Aerial lifts include the following:

Extensible boom platforms.

Aerial ladders.

Articulating boom platforms.

Vertical tower.

A combination of any of the previous.

Nk wD =

They may be constructed of a wide variety of materials and may be powered or manually operated.
These aerial lifts can be field modified if approved by the manufacturer, testing laboratory, or
certified engineer. See Figure 7.2 for an example of an aerial lift.

Prior to movement of an aerial lift, the boom or ladder is to be secured and locked into place
to assure that the outriggers are properly stowed. Prior to use, lift controls are to be tested each
day. Aerial lifts used to transport workers must have both lower and upper controls which are of
easy access to operators. The lower controls should be designed to override the upper controls.
All controls are to be labeled according to their function. The lower controls should never be used
unless permission is given by the operator in the basket, or for an emergency. Only authorized
workers shall operate a lift.
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FIGURE 7.2 Aerial lift with worker wearing a safety harness

The manufacturer’s load limits for the boom or basket should be followed. When outriggers are
set on pads or solid surfaces, the brakes are to be set, as well as wheel chocks in place. Aerial lift
trucks are not to be moved when workers are in the basket unless equipment is so designed for
such movement.

Never alter the insulating capacity of the boom or an aerial lift. All electrical and hydraulic
bursting factors must comply with ANSI A92.2-1969. All components must have a bursting factor
of 2 to 1.

Workers in a basket should have a body harness with a lanyard attached to the boom or basket
but never attached to an adjacent pole or other equipment. While working in a basket, the worker
is to remain completely within the basket. Climbers should never be worn in an aerial lift.

AIR RECEIVERS (1926.306)

Compressed air receivers and other equipment are used for providing and utilizing compressed air
when performing operations such as cleaning, drilling, hoisting, and chipping. All new air receivers,
which are installed after the effective date of the air receiver regulations, are to be constructed
in accordance with the 1968 edition of the A.S.M.E. Boiler and Pressure Vessel Code Section
VIII, and all safety valves must also be constructed, installed, and maintained in accordance with
Section VIII.

Air receivers should be installed such that all drains, handholes, and manholes therein are
easily accessible. Under no circumstance is an air receiver buried underground or located in an
inaccessible place. A drain pipe and valve are to be installed at the lowest point of every air
receiver in order to provide for the removal of accumulated oil and water. Adequate automatic
traps may be installed in addition to drain valves. The drain valve on the air receiver is to be
opened and the receiver completely drained, frequently, and at such intervals as to prevent the
accumulation of excessive amounts of liquid in the receiver.

Every air receiver must be equipped with an indicating pressure gage (so located as to be
readily visible) and with one or more spring-loaded safety valves. The total relieving capacity of
such safety valves is such as to prevent pressure in the receiver from exceeding the maximum
allowable working pressure by more than 10%. No valve of any type is placed between the air
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receiver and its safety valve or valves. Safety appliances such as safety valves, indicating devices,
and controlling devices are to be constructed, located, and installed so that they cannot be readily
rendered inoperative by any means, including the elements. All safety valves are tested frequently
and at regular intervals to determine whether they are in good operating condition.

ALARMS (1926.159 AND .602)

Although an alarm is not normally considered a hazard, the absences of a unique alarm system
can be a hazard. An alarm system needs to be present on the jobsite. There needs to be a unique
alarm signal which alerts workers to specific hazards or actions which need to be taken when an
emergency exists, such as evacuation. These alarms should be recognizable and different from
commonly used signals such as for breaks, lunch, or quitting time.

All emergency employee alarms installed to meet a particular OSHA standard are to be
maintained, tested, and inspected. This applies to all local fire alarm signaling systems used for
alerting employees, regardless of the other functions of the system. The employee alarm system
must provide a warning for necessary emergency action, as called for in the emergency action
plan, or for reaction time for safe escape of employees from the workplace or the immediate work
area, or both. The employee alarm is to be capable of being heard above ambient noise or light
levels by all employees in the affected portions of the workplace. Tactile devices may be used to
alert those employees who would not otherwise be able to recognize the audible or visual alarm.
The employee alarm must be distinctive and recognizable as a signal to evacuate the work area or
to perform actions designated under the emergency action plan.

The employer is to explain to each employee the preferred means of reporting emergencies,
such as manual pull box alarms, public address systems, radios, or telephones. The employer shall
post emergency telephone numbers near telephones, employee notice boards, and other conspicuous
locations when telephones serve as a means of reporting emergencies. Where a communication
system also serves as the employee alarm system, all emergency messages have priority over all
nonemergency messages.

The employer is to establish procedures for sounding emergency alarms in the workplace. For
those employers with ten or fewer employees in a particular workplace, direct voice communication
is an acceptable procedure for sounding the alarm, provided all employees can hear the alarm.
Such workplaces need not have a back-up system. The employer must assure that all devices,
components, combinations of devices, or systems constructed and installed are approved. Steam
whistles, air horns, strobe lights or similar lighting devices, or tactile devices that meet the
requirements of this section are considered to meet this requirement for approval.

The employer must restore all employee alarm systems to normal operating conditions as
promptly as possible after each test or alarm. Spare alarm devices, and components that are subject
to wear or destruction are to be available in sufficient quantities at each location for prompt
restoration of the systems. The employer must make sure that all employee alarm systems are
maintained in operating condition except when undergoing repairs or maintenance.

A test of the reliability and adequacy of nonsupervised employee alarm systems is made every
two months. A different actuation device is used in each test of a multi-actuation device system so
that no individual device is used for two consecutive tests. The employer is to maintain or replace
power supplies as often as is necessary to assure a fully operational condition. Back up means of
alarm, such as employee runners or telephones, are provided when systems are out of service.

The employer assures that all supervised employee alarm systems are tested at least annually
for reliability and adequacy. The employer assures that the servicing, maintenance, and testing of
employee alarms are done by persons trained in the designed operation and functions necessary
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for reliable and safe operation of the system. The employer makes sure that the manually operated
actuation devices, used in conjunction with employee alarms, are unobstructed, conspicuous, and
readily accessible.

ARC WELDING AND CUTTING (1626.351)

Burns and electricity are the hazards confronted by the arc welder. Thus, only manual electrode
holders which are specifically designed for arc welding and cutting, and are of a capacity capable of
safely handling the maximum rated current required by the electrodes, are to be used. Any current-
carrying parts passing through the portion of the holder which the arc welder or cutter grips in his
hand, and the outer surfaces of the jaws of the holder, must be fully insulated against the maximum
voltage encountered to ground. All arc welding and cutting cables are to be completely insulated,
flexible, and capable of handling the maximum current requirements of the work in progress,
and take into account the duty cycle under which the arc welder or cutter is working (see Figure 7.3).

Cable that is free from repair or splices must be used for a minimum distance of 10 feet from
the cable end to which the electrode holder is connected, but cables having standard insulated
connectors, or splices with insulating quality equal to that of the cable, are permitted. When it
becomes necessary to connect or splice lengths of cable one to another, substantial insulated
connectors of a capacity at least equivalent to that of the cable shall be used. If connections are
effected by means of cable lugs, they must be securely fastened together to give good electrical
contact and the exposed metal parts of the lugs must be completely insulated.

Cables in need of repair are not used. When a cable becomes worn to the extent of exposing
bare conductors, the exposed portion must be protected by means of rubber and friction tape or
other equivalent insulation. A ground return cable is to be of safe current-carrying capacity equal
to or exceeding the specified maximum output capacity of the arc welding or cutting unit which it
services. When a single ground return cable services more than one unit, its safe current-carrying
capacity is to equal or exceed the total specified maximum output capacities of all the units which
it services.

Pipelines containing gases or flammable liquids, or conduits containing electrical circuits, are
not to be used as a ground return. For welding on natural gas pipelines, the technical portions of

FIGURE 7.3 An arc welder
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regulations issued by the Department of Transportation, Office of Pipeline Safety, 49 CFR Part
192, Minimum Federal Safety Standards for Gas Pipelines apply.

When a structure or pipeline is employed as a ground return circuit, it must be determined
that the required electrical contact exists at all joints. The generation of an arc, sparks, or heat
at any point causes rejection of the structures as a ground circuit. When a structure or pipeline
is continuously employed as a ground return circuit, all joints are to be bonded, and periodic
inspections must be conducted to ensure that no condition of electrolysis or fire hazard exists by
virtue of such use.

The frames of all arc welding and cutting machines need to be grounded either through a
third wire in the cable containing the circuit conductor, or through a separate wire which is
grounded at the source of the current (see Figure 7.4). Grounding circuits, other than by means of
the structure, are checked to ensure that the circuit between the ground and the grounded power
conductor has resistance low enough to permit sufficient current to flow to cause the fuse or circuit
breaker to interrupt the current. All ground connections are to be inspected to ensure that they are
mechanically strong and electrically adequate for the required current.

Workers are to be instructed in the safe means of arc welding and cutting as follows:

1. When electrode holders are to be left unattended, the electrodes must be removed and
the holders are so placed or protected that they cannot make electrical contact with
employees or conducting objects.

2. Hot electrode holders are not dipped into water; to do so may expose the arc welder or
cutter to electric shock.

3. When the arc welder or cutter has occasion to leave his work or stop work for any
appreciable length of time, or when the arc welding or cutting machine is to be moved,
the power supply switch to the equipment is opened.

4. Any faulty or defective equipment is reported to the supervisor.

Whenever practical, all arc welding and cutting operations are shielded by noncombustible or
flameproof screens which will protect welders and other persons working in the vicinity from the
direct rays of the arc.

FIGURE 7.4 Grounding for an arc welder
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BARRICADES (1926.202)

These structures provide a substantial deterrent to the passage of individuals or vehicles. Barri-
cades for the protection of workers must conform to the National Standards Institute D6.1-1971,
Manual on Uniform Control Devices for Streets and Highways, Barricades Section. The most
familiar type of barricade is the infamous “jersey barrier” which is made of reinforced concrete,
but barricades can be made of other materials, if it provides an adequate protection factor. See
Figure 7.5 for an example of a barricade.

BARRIERS

Barriers are used to warn workers and others of existing hazards and are usually not as substantial
as barricades. They may be made of rope, wire ropes, warning tapes, or plastic fencing. A warning
sign should accompany such barriers, either detailing the hazard or cautioning not to enter the area
cordoned off by the barrier. See Figure 7.6 for an example of a barrier.

FIGURE 7.6 A barrier marked with caution tape
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BATTERIES (1926.441)

Batteries of the unsealed type should be located in enclosures with outside vents or in well-
ventilated rooms and arranged so as to prevent the escape of fumes, gases, or electrolyte spray
into other areas. Ventilation is to provide diffusion of the gases from the battery and to prevent
the accumulation of an explosive mixture, especially hydrogen gas. When racks and trays are used
to store batteries, they should be substantial and treated to make them resistant to the electrolyte.
An example of a poorly designed battery charging area can be seen in Figure 7.7. Floors should be
of acid resistant construction unless protected from acid accumulations. Face shields, aprons, and
rubber gloves should be provided for workers handling acids or batteries. Also, facilities must
be provided for the quick drenching of eyes and the body and be within 25 feet (7.62m) of
battery-handling areas.

Facilities must be provided for flushing and neutralizing spilled electrolyte and for fire pro-
tection. Designated areas need to be provided for the purpose of battery charging installations and
they must be located in areas designated for that purpose and charging apparatus must be protected
from damage by trucks. When batteries are being charged, the vent caps must be kept in place to
avoid electrolyte spray. Vent caps are to be maintained in functioning condition.

CHANGE ROOMS (1926.51)

When workers are required to wear PPE, there is the possibility of contamination with toxic
materials. When this is the case, there must be a change room with storage for street clothes, so
the contaminated PPE can be removed or disposed.

COMPRESSED AIR, USE OF (1926.302)

Compressed air is not to be used for cleaning purposes, except when reduced to less than 30
pounds per square inch (psi), and then only with effective chip guarding and PPE which meets the
requirements of Subpart I. The 30 psi requirement does not apply for concrete forms, mill scales,
and similar cleaning purposes.

FIGURE 7.7 Poorly designed battery charging area
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COMPRESSED AIR, WORKING UNDER

When working under compressed air, no employee is permitted to enter a compressed air envi-
ronment until a physician has examined and reported him/her to be physically qualified to engage
in such work. At least one physician is to be available at all times, while work is in progress,
to provide medical supervision for employees engaged in compressed air work. If an employee
is absent from work for 10 days or more, they must be re-examined by the physician prior to
returning to work in a compressed air environment.

Employees continuously employed in compressed air will be re-examined by the physician
within 1 year to determine if they are still physically qualified to engage in compressed air work.
Examination records will be maintained by the physician.

A fully equipped first aid station will be provided at each tunnel project, regardless of the
number of persons employed. A medical lock must be established and maintained in working order
whenever air pressure in the chamber is increased above the normal atmosphere.

An identification badge will be provided to any employee working in a compressed air environ-
ment. The badge must give the employee’s name, address of the medical lock, telephone number
of the licensed physician for the compressed air project, and contain instructions for rushing
wearer to the medical lock. The badge must be worn at all times — off the job, as well as on
the job.

Effective and reliable means of communication (e.g., bells, whistles, or telephones) will be
continuously maintained at the following locations:

o The working chamber face.

o The working chamber side of the man lock near the door.
o The interior of the man lock.

« Lock attendant’s station.

o The compressor plant.

« The first aid station.

o The emergency lock (if required).

« The special decompression chamber (if required).

A record must be kept of employees who work under compressed air. This record must
be kept for each 8-hour shift and is to be located outside the lock and near the entrance.
Every employee going under air pressure for the first time must receive instruction on how
to avoid excessive discomfort. Except in an emergency, no employee working in compressed
air will be permitted to pass from the working chamber to atmospheric pressure until after
decompression.

Lock attendants who are in charge of a man lock will be under the direct supervision of
the physician. They must be stationed at the lock controls on the free air side during the period
of compression and decompression, and remain at the lock control whenever employees are in
the working chamber or main lock. Lighting in compressed air chambers must be by electricity
exclusively and use two independent sources of supply. The emergency source must automatically
operate in the event of failure of the regular source. Lighting must not be less than 10-foot candles
on any walkway, ladder, stairway, or working level.

Firefighting equipment must be available and in good working condition at all times.
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COMPRESSED GAS CYLINDERS (1926.350)

Compressed gas cylinders have the potential to become a guided missile if broken or damaged
and will release a tremendous amount of energy. Thus, compressed gas cylinders should be treated
with respect. Most compressed gas cylinders are approximately 1/4 inch in thickness, weigh 150
pounds or more, and are under some 2,200 psi of pressure.

When transporting, moving, or storing compressed gas cylinders, valve protection caps should
be in place and secured. When cylinders are hoisted, they must be secured on a cradle, slingboard,
or pallet. (See Figure 7.8 for an example of a compressed gas lifting cradle.) They should never be
hoisted or transported by means of magnets or choker slings. The valve protection caps are never
used for lifting cylinders from one vertical position to another. Bars should not be used under
valves or valve protection caps to pry cylinders loose when frozen. Warm, not boiling, water is
used to thaw cylinders loose.

Compressed gas cylinders can be moved by tilting and rolling them on their bottom edges, but
care must be taken to not drop or strike them together. This is especially true while transporting
them by powered vehicles since they must be secured in a vertical position. In most cases, regulators
are removed, and valve protection caps put in place, before cylinders are moved. (See Figure 7.9
which shows cylinders that have been secured against falling.)

Oxygen cylinders that are put in storage are to be separated from fuel-gas cylinders or com-
bustible materials (especially oil or grease). They must be separated by a minimum distance of
20 feet (6.1 m), or by a noncombustible barrier of at least 5 feet (1.5m) high; this barrier must
have a fire-resistance rating of at least one-half hour. Cylinders should be stored in assigned places
that are away from elevators, stairs, or gangways; in areas where they will not be knocked over
or damaged by passing or falling objects; or in areas where they are subject to tampering by
unauthorized persons.

o
[~

FIGURE 7.8 Cradle for lifting compressed gas cylinders
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FIGURE 7.9 Compressed gas welding set up with chain-secured gas cylinders

Cylinders are to be kept far enough away from the actual welding or cutting operation so that
sparks, hot slag, or flame will not reach them. When this is impractical, fire resistant shields must
be provided.

Also, cylinders should be placed where they cannot become part of an electrical circuit.
Cylinders containing oxygen, acetylene, or other fuel gas must not be taken into confined
spaces. Cylinders, whether full or empty, are not to be used as rollers or supports. No damaged or
defective cylinders are to be used.

All employees should be trained in the safe use of fuel gas. The training should include how
to crack a cylinder valve to clear dust or dirt prior to connecting a regulator. The worker cracking
the valve should stand to the side and make sure the fuel gas is not close to an ignition source.
The cylinder valve is always opened slowly to prevent damage to the regulator. For quick closing,
valves on fuel gas cylinders are not opened more than 1%2 turns. When a special wrench is required,
it is left in position on the stem of the valve. It is kept in this position while the cylinder is in
use, so that the fuel gas flow can be quickly shut off in case of an emergency. In the case of
manifolded or coupled cylinders, at least one such wrench is always available for immediate use.
Nothing is placed on top of a fuel gas cylinder when it is in use; this may damage the safety device
or interfere with the quick closing of the valve.

Fuel gas is not used from cylinders unless a suitable regulator is attached to the cylinder valve
or manifold. Before a regulator is removed from a cylinder valve, the cylinder valve is always
closed and the gas is released from the regulator. If, when the valve on a fuel gas cylinder is
opened, there is found to be a leak around the valve stem, the valve is closed and the gland nut
tightened. If this action does not stop the leak, the use of the cylinder is discontinued, and it shall
be properly tagged and removed from the work area. In the event that fuel gas should leak from
the cylinder valve rather than from the valve stem, and the gas cannot be shut off, the cylinder is
properly tagged and removed from the work area. If a regulator attached to a cylinder valve will
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effectively stop a leak through the valve seat, the cylinder need not be removed from the work
area. But, if a leak should develop at a fuse plug or other safety device, the cylinder is removed
from the work area.

COMPRESSED GAS WELDING

When using fuel gas and oxygen for compressed gas welding, certain precautions are necessary.

Fuel gas and oxygen manifolds should have the name of the substance they contain written in
letters at least 1 inch high. This should be painted on the manifold or on a sign permanently attached
to it. Fuel gas and oxygen manifolds are to be placed in safe, well-ventilated, and accessible
locations. They are not to be located within enclosed spaces.

The manifold hose connections, including both ends of the supply hose that leads to the
manifold, are to be designed so that the hoses cannot be interchanged between fuel gas and oxygen
manifolds and supply header connections. Adapters are not to be used to permit the interchange of
hoses. Hose connections must be kept free of grease and oil. When not in use, manifold and header
hose connections are to be capped. Nothing is to be placed on top of a manifold when in use,
which will damage the manifold or interfere with the quick closing of the valves (see Figure 7.9).

Fuel gas and oxygen hoses are to be easily distinguishable from each other. The contrast may
be made by different colors or by surface characteristics readily distinguishable by the sense of
touch. Oxygen and fuel gas hoses are not to be interchangeable. A single hose having more than
one gas passage is not to be used. When parallel sections of oxygen and fuel gas hoses are taped
together, not more than 4 inches out of 12 inches may be covered by tape. All hoses in use, carrying
acetylene, oxygen, natural, or manufactured fuel gas, or any gas or substance which may ignite or
enter into combustion, or be in any way harmful to employees, should be subject to inspection at
the beginning of each working shift. Defective hoses must be removed from service. Hoses which
have been subject to flashback, or which show evidence of severe wear or damage, must be tested
at twice the normal pressure to which it is subject, but in no case less than 300 psi defective hoses,
or hoses in doubtful condition, should not be used.

Any hose couplings must be of the type that cannot be unlocked or disconnected by means
of a straight pull without rotary motion. Any boxes used for the storage of gas hoses must be
ventilated. Hoses, cables, and other equipment are to be kept clear of passageways, ladders, and
stairs.

Clogged torch tip openings should be cleaned with suitable cleaning wires, drills, or other
devices designed for such purpose. Torches in use are to be inspected at the beginning of each
working shift for leaking shutoff valves, hose couplings, and tip connections. Defective torches
are to be removed from service. All torches are to be lighted by friction lighters or other approved
devices, and not by matches or from hot work.

Oxygen and fuel gas pressure regulators, including their related gauges, must be in proper
working order while in use. Oxygen cylinders and fittings are kept away from oil or grease.
Cylinders, cylinder caps and valves, couplings, regulators, hoses, and apparatus are kept free from
oil or greasy substances and are not handled with oily hands or gloves. Oxygen is not directed
at oily surfaces, greasy clothes, or within a fuel oil or other storage tank or vessel. Oxygen must
never be used for ventilation. Do not use oxygen to blow off clothes or clean welds; serious burns
or death can occur.

Additional rules — For additional details not covered in this subpart, applicable technical
portions of American National Standards Institute, Z49.1-1967, Safety in Welding and Cutting

apply.
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CONCRETE CONSTRUCTION (1926.701)

Compliance with concrete construction regulations will help prevent injuries and accidents that
occur too frequently during concrete and masonry construction. No construction loads are placed
on a concrete structure or portion of a concrete structure unless the employer determines, based
on information received from a person who is qualified in structural design, that the structure or
portion of the structure is capable of supporting the loads.

Employees are required to wear a safety belt or equivalent fall protection, when placing or
tieing reinforcing steel more than 6 feet above any working surface. All protruding reinforcing
steel, onto which workers could fall, must be guarded to eliminate the hazard of impalement
(see Figure 7.10).

During concrete construction, workers should not be permitted behind the jack during tensioning
operations, and signs and barriers must be erected during tensioning operations to limit access to
that area.

Concrete buckets, equipped with hydraulic or pneumatic gates, must have positive safety
latches or similar safety devices installed to prevent premature or accidental dumping. Concrete
buckets are to be designed to prevent concrete from hanging up on the top and sides. Workers
are prohibited from riding in concrete buckets and from working under concrete buckets while the
buckets are being elevated or lowered into position. If at all possible, elevated concrete buckets are
to be routed so that no employee or the fewest number of employees are exposed to the hazards
associated with falling concrete buckets (see Figure 7.11).

There are specific requirements for equipment used in concrete construction work. Bulk storage
bins, containers, and silos must be equipped with conical or tapered bottoms and a mechanical
or pneumatic means of starting the flow of material. No employee should be permitted to enter
storage facilities unless the ejection system has been shut down, locked out, and tagged to indicate
that the ejection system is not to be operated. Lifelines/harness are to be used when workers must
entry bins, etc. that need to be unclogged. Workers are not permitted to perform maintenance or
repair work on equipment (such as compressors, mixers, screens, or pumps used for concrete and
masonry construction activities) where inadvertent operation of the equipment could occur and
cause injury, unless all potentially hazardous energy sources have been locked out and tagged.

FIGURE 7.10 Protected rebar to guard against impalement

© 2006 by Taylor & Francis Group, LLC



180 Handbook of OSHA Construction Safety and Health

FIGURE 7.11 Concrete bucket in use on construction site

Tags must read “Do Not Start,” or similar language, to indicate that the equipment is not to be
operated.

Concrete mixers, with one cubic yard or larger loading skips, must be equipped with a
mechanical device to clear the skip of materials; guardrails must also be installed on each side of
the skip.

Powered and rotating type concrete troweling machines, that are manually guided, must be
equipped with a control switch that will automatically shut off the power whenever the hands of
the operator are removed from the equipment handles (see Figure 7.12).

Concrete buggy handles may not extend beyond the wheels on either side of the buggy.
Concrete pumping systems which use discharge pipes must have pipe supports designed for 100%
overload. Compressed air hoses, used on concrete pumping systems, must be provided with positive
fail-safe joint connectors to prevent separation of sections when pressurized. Sections of tremies
and similar concrete conveyances are secured with wire rope (or equivalent materials), in addition
to the regular couplings or connections. No worker is permitted to apply a cement, sand, or

FIGURE 7.12 Worker using a powered trowel
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FIGURE 7.13 Construction worker using a bull float

water mixture through a pneumatic hose unless the employee is wearing protective head and face
equipment.

Bull float handles, used where they might contact energized electrical conductors, are con-
structed of nonconductive material or insulated with a nonconductive sheath, who’s electrical and
mechanical characteristics provide the equivalent protection of a handle constructed of noncon-
ductive material (see Figure 7.13). Masonry saws are guarded with a semicircular enclosure over
the blade and a method for retaining blade fragments is incorporated in the design of the saw’s
semicircular enclosure.

CONCRETE CAST-IN-PLACE (1926.703)

Formwork is designed, fabricated, erected, supported, braced, and maintained so that it will be
capable of supporting, without failure, all vertical and lateral loads that are anticipated to be applied
to the formwork (see Figure 7.14). Formwork must be designed, fabricated, erected, supported,
braced, and maintained in conformance with strength specifications. These specifications must
include the appropriate drawings or plans, including all revisions for the jack layout, formwork
(including shoring equipment), working decks, and scaffolds that need to be available at the jobsite.

All shoring equipment (including equipment used in reshoring operations) is to be inspected
prior to erection to determine that the equipment meets the requirements specified in the formwork
drawings.

Shoring equipment, which is found to be damaged and its strength reduced to less than
the required standards, must be immediately reinforced. All erected shoring equipment should
be inspected immediately prior to, during, and immediately after concrete placement; if found to
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FIGURE 7.14 Formwork for cast-in-place concrete

be damaged or weakened, after erection, such that its strength is reduced to less than that required,
it must immediately be reinforced.

The sills for shoring are sound, rigid, and capable of carrying the maximum intended load. All
base plates, shore heads, extension devices, and adjustment screws are in firm contact, and secured
when necessary, with the foundation and the form. Eccentric loads on shore heads and similar
members are prohibited unless these members have been designed for such loading.

Whenever single post shores are used one on top of another (tiered), the employer must comply
with the following specific requirements, in addition to the general requirements for formwork.

1. The design of the shoring is prepared by a qualified designer and the erected shoring is
inspected by an engineer qualified in structural design.

2. The single post shores are vertically aligned.

The single post shores are spliced to prevent misalignment.

4. The single post shores are adequately braced in two mutually perpendicular directions
at the splice level. Each tier is also diagonally braced in the same two directions.

et

Adjustment of single post shores to raise formwork is not made after the placement of concrete.
Reshoring is erected, as the original forms and shores are removed, whenever the concrete is
required to support loads in excess of its capacity. The steel rods or pipes on which jacks climb,
or by which the forms are lifted, are to be specifically designed for that purpose and adequately
braced when not encased in concrete.

All forms must be designed to prevent excessive distortion of the structure during the jacking
operation. All vertical slip forms are provided with scaffolds or work platforms where employees
are required to work or pass.

Jacks and vertical supports should be positioned in such a manner that the loads do not exceed
the rated capacity of the jacks. Whenever failure of the power supply or lifting mechanism could
occur, the jacks or other lifting devices are to be provided with mechanical dogs or other automatic
holding devices to support the slip forms. The form structure is to be maintained within all design
tolerances specified for plumbness during the jacking operation, and the predetermined safe rate
of lift is not to be exceeded.
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Any reinforcing steel for walls, piers, columns, and similar vertical structures must be ade-
quately supported to prevent overturning and collapse. Also, employers are to take measures to
prevent unrolled wire mesh from recoiling. Such measures may include, but are not limited to,
securing each end of the roll, or turning over the roll.

Forms and shores (except those used for slabs on grade and slip forms) are never removed
until the employer determines that the concrete has gained sufficient strength to support its
weight and superimposed loads. Such determination shall be based on compliance with one of the
following:

1. The plans and specifications stipulate conditions for removal of forms and shores, and
such conditions have been followed.

2. The concrete has been properly tested with an appropriate American Society for Testing
and Materials (ASTM) standard test method designed to indicate the concrete compres-
sive strength, and the test results indicate that the concrete has gained sufficient strength
to support its weight and superimposed loads.

Reshoring is not removed until the concrete being supported has attained adequate strength to
support its weight and all loads placed upon it.

Finally, formwork which has been designed, fabricated, erected, braced, supported, and main-
tained in accordance with Sections 6 and 7 of the American National Standard for Construction
and Demolition Operations Concrete and Masonry Work, ANSI A10.9-1983, shall be deemed to
be in compliance with the provision of 1926.703(a)(1).

CONFINED SPACES (1910.146 AND 1926.21)

Improper entry into confined spaces has resulted in approximately 200 lives lost each year.
Confined spaces are not of adequate size and shape to allow a person to enter easily, have limited
openings for workers to enter and exit, and are not designed for continuous human occupancy.
Examples of confined spaces are storage tanks, silos, pipelines, manholes, and underground utility
vaults. (See Figure 7.15 for an example of a confined space.) In evaluating confined space accidents

FIGURE 7.15 A typical confined space with a barrier and warning sign
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in the past, certain scenarios predominated the event. These included the failure to recognize an
area as a confined space; test, evaluate, and monitor for hazardous atmospheres; train workers
regarding safe entry; and establish rescue procedures.

With the promulgation of the “Permit-Required Confined Space Entry” standard (29 CFR
1910.146) (Note: This standard is not directly applicable to construction.), all of these failures
are addressed. First, a written and signed permit is required prior to entry, if the space contains
or has the potential to contain a hazardous atmosphere (oxygen deficient, flammable, toxic); if it
contains materials that could engulf the entrant; if the space’s configuration could cause the entrant
to become entrapped or asphyxiated by converging walls; or if it contains any other recognized
serious safety (electrical) or health (pathogen bacteria) hazard. This regulation requires that all
permit-required spaces be identified, evaluated, and controlled.

The flow chart in Figure 7.16 can be used to determine whether a space is a permit-required
confined space.

If a permit entry confined space exists then a written permit is needed which details and assures
that procedures for entry exist; appropriate equipment and training for the authorized entrant(s) is
provided; entry supervisors and attendants are trained and present; a written/signed entry permit
(see Figure 7.17 for an example of a entry permit) exists prior to entry; trained and available
rescue personnel exists (over one-half of the deaths in confined spaces are rescuers); the space has
been posted with warning signs; barriers have been erected; and personal protective and rescue
equipment are provided.

Work in confined spaces can be safely accomplished by paying attention to the key areas
prior to entry. These are to identify, evaluate/test and monitor, train, and plan for rescue. Do not
enter confined spaces without prior approval or a permit. Follow confined space entry procedures.
Never enter a space unless you are trained. Wear required confined space entry PPE. Make sure
prior to entry, arrangements have been made in case rescue is needed.

One of the least recognized and most dangerous hazards on a construction jobsite is working
in confined spaces. Entry into confined spaces without the proper precautions could result in injury
and/or impairment, or death due to

« An atmosphere that is flammable or explosive.

o Lack of oxygen to support life.

Toxic materials that upon contact or inhalation could cause injury, illness, or death.
General safety hazards such as steam, high pressure systems, or other work area hazards.

In an effort to prevent injury or death when working in confined spaces, the contractor should
implement and enforce the following safe work procedures:

1. A confined space entry permit must be completed and signed by an authorized person
prior to entry into a confined space.

2. A hazard evaluation must be conducted before any work is started in a confined space.

3. Technically competent personnel (i.e., industrial hygienist, safety specialist, etc.) must
test the atmosphere within the confined space with an appropriate gas detector and
approved oxygen testing equipment before employees enter.

4. If combustible gases are detected, employees are prohibited from entering the confined
space until the source has been isolated and the space flushed or purged to less than
10% of the lower explosive limit.

5. If an oxygen-deficient atmosphere (less than 19.5% by volume) is present, positive
ventilation techniques, including fans and blowers, may be used to increase the oxygen
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Permit-Required Confined Space Decision Flow Chart

| Does the workplace contain PRCS as defined by §1910.146(b)? Iﬂu Consult other applicable
STOP
OSHA standards.

§ YES
| Inform employees as required by §1910.146(c)(2). |
]
] . | NO Prevent employee entry as required by §1910.146(c)(3).
| Will permit space be entered? | Do task from outside of space.
lYES
YES Task will be done by contractors' employees. Inform contractor as
—>| Will contractors enter? > required by §1910.146(c)(8)(i), (ii) and (iii). Contractor obtains
information required by $1910.146(c)(9)(i), (ii) and (iii) from host.

1

NO
| Both contractors and host employees will enter the space. |—>

¥ YES

Coordinate entry operations as required by §1910.146(c)(8)(iv)
and (d)(11). Prevent unauthorized entry.

NO
YES 4>| Prevent unauthorized entry. |STOP

NO

Will host employees enter
to perform entry tasks?

NO
Does space have known or potential hazards? |—> Not a PRCS. 1910.146 does not apply. Consult
other OSHA standards.
YES
. YES Employer may choose to reclassify space to non-permit
2 1
Can the hazards be eliminated? required confined space using §1910.146(c)(7). STOP
§ NO
Can the space be maintained in a condition safe to YES Space may be entered under 1
enter by continuous forced air ventilation only? §1910.146(c)(5) STOP
l NO

Prepare for entry via permit procedures.

!

Verify acceptable entry conditions (Test results NO
recorded, space isolated if needed, rescuers/means to
summon available, entrants properly equipped, etc.)

Permit not valid until conditions meet
permit specifications.

} YES
Permit issqu by au_thorlizing signature. Acceptable NO Emergency exists (prohibited condition).
entry conditions maintained throughout entry. Entrants evacuated, entry is aborted.
* YES (Call rescuers if needed.) Permit is
void. Reevaluate program to
Entry tasks completed. Permit returned and canceled. correct/prevent prohibited condition.
‘ Occurrence of emergency (usuality) is
proof of deficient program. No re-entry
Audit permit program and permit based on evaluation of until program (and permit) is amended.
entry by entrants, attendants, testers and preparers, etc. (May require new program.)
J CONTINUE

1 Spaces may have to be evacuated and re-evaluated if hazards arise during entry.

FIGURE 7.16 Determining if a permit-required space exists. Courtesy of OSHA
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ENTRY PERMIT
PERMIT VALID FOR 8§ HOURS ONLY. ALL COPIES OF PERMIT WILL REMAIN AT JOB SITE UNTIL JOB
IS COMPLETED
DATE: _____ SITE LOCATION and DESRIPTION
PURPOSE OF ENTRY
SUPERVISOR(S) in charge of crews Type of Crew Phone #

COMMUNICATION PROCEDURES
RESCUE PROCEDURES (PHONE NUMBERS AT BOTTOM)

BOLD DENOTES MINIMUM REQUIREMENTS TO BE COMPLETED AND REVIEWED PRIOR TO ENTRY
REQUIREMENTS COMPLETED DATE TIME

Lock Out/De-energize/Try-out
Line(s) Broken-Capped-Blanked
Purge-Flush and Vent

Ventilation

Secure Area (Post and Flag)
Breathing Apparatus

Resuscitation — Inhalator

Standby Safety Personnel

Full Body Harness W/“D” ring
Emergency Escape Retrieval Equip
Life lines

Fire Extinguishers

Lighting (Explosive Proof)
Protective Clothing

Respirator(s) (Air Purifying)
Burning and Welding Permit

Note: Ttems that do not apply enter N/A in the blank.

RECORD CONTINUOUS MONITORING RESULTS EVERY 2 HOURS

CONTINUOUS MONITORING Permissible

TEST(S) TO BE TAKEN Entry Level

PERCENT OF OXYGEN 19.5% to 23.5%
LOWER FLAMMABLE LIMIT Under 10%
CARBON MONOXIDE +3sepmM
Aromatic Hybrocrabon +!pPM*5PPM
Hydrogen Cyanide (Skin)*4pPM
Hydrogen sulfide +10pPPM*15PPM
Sulfur Dioxide +2pPPM*5pPM
Ammonia s3sePM

* Short-term exposure limit: Employee can work in the area up to 15 minutes.

+8hr. Time Weighted Avg.: Employee can work in area 8 hrs (longer with appropriate respiratory protection).

FIGURE 7.17 Sample written entry permit. Courtesy of OSHA
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REMARKS:
GAS TESTER NAME INSTRUMENT(S) MODEL SERIAL AND/OR
AND CHECK # USED AND/OR TYPE UNIT #
SAFETY STANDBY PERSON IS REQUIRED FOR ALL CONFINED SPACE WORK
SAFETY STANDBY CHECK # CONFINED CONFINED
PERSON(S) SPACE CHECK # SPACE CHECK #

ENTRANT(S) ENTRANT(S)

SUPERVISOR AUTHORIZING — ALL CONDITIONS SATISFIED
DEPARTMENT/PHONE

AMBULANCE FIRE Safety Gas Coordinator

FIGURE 7.17 (continued)

content. If further testing indicates the atmosphere is still oxygen deficient, Self-

Contained Breathing Apparatus (SCBASs), or other air-supplied respiratory protection

will be provided.

6. When toxic or chemical materials are detected or suspected, the following actions
should be taken:
® Any piping that carries or may carry hazardous materials to the confined space will

be isolated.

e Empty the hazardous substance from the space until safe limits are reached.

e Provide adequate ventilation and PPE for the eyes, face, and arms, if welding,
burning, cutting, or heating operations, which may generate toxic fumes and gases,
are performed.

e Employees must wear eye and other appropriate protective equipment to prevent
possible contact with corrosive materials.

7. An emergency plan of action that provides alternate life support systems and a means
of escape from confined spaces must be developed and communicated to all employees
engaged in work in confined spaces.

8. For evacuation purposes, each employee entering a confined space should wear a safety
belt equipped with a lifeline, in case of an emergency. (See Figure 7.18 for example of
a confined space retrieval system.)

9. Emergency equipment (e.g., lifelines, safety harnesses, fire extinguishers, breathing
equipment, etc.) appropriate for the situation should be ready and immediately available.

10. All persons engaged in the confined space activity must receive training in the use of
the life support system, rescue system, and emergency equipment.

11. An attendant, trained in first aid and respiration, must remain outside the entrance
to the confined space. The attendant must be ready to provide assistance, if needed,
by utilizing a planned, and immediately available, communications means (radio, hand
signals, whistle, etc.). The attendant should never enter the confined space in an attempt
to rescue workers until additional rescue team personnel have arrived.
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FIGURE 7.18 Confined space worker retrieval system with attendant

CONSTRUCTION MASONRY (1926.706)

A limited access zone is to be established whenever a masonry wall is being constructed. The
limited access zone shall conform to the following:

1. The limited access zone is established prior to the start of construction of the wall.

2. The limited access zone is equal to the height of the wall to be reconstructed plus four
feet, and must run the entire length of the wall.

3. The limited access zone is established on the side of the wall which will be unscaffolded.

4. The limited access zone is restricted to entry by employees actively engaged in con-
structing the wall; no other employees are permitted to enter the zone.

5. The limited access zone remains in place until the wall is adequately supported to prevent
overturning or collapse, unless the height of wall is over eight feet, in which case the
limited access zone shall remain in place until the requirements of paragraph (b) of this
section have been met.

All masonry walls over eight feet in height are to be adequately braced to prevent overturning
or collapse unless the wall is adequately supported so that it will not overturn or collapse. The
bracing shall remain in place until permanent supporting elements of the structure are in place.

CONVEYORS (1926.555)

Since conveyors present a moving hazard to workers, great care is to be taken to assure that
operators have access to the on/off switch and an audible warning exists prior to the conveyor’s
starting.
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FIGURE 7.19 Example of conveyor hazards with some guarding

Workers are prohibited from riding moving chains, conveyors, or similar equipment. Many
workers have been caught between the belt and the rollers which has resulted in loss of fingers,
hands, arms, or other severe injuries and even death.

Thus, conveyors and other such equipment need to be equipped with emergency cut-off
switches, and workers should be protected from the conveyors’ moving parts by guards. All nip
points and noise or tail pieces should be protected so workers cannot come into contact with
moving pulleys, gears, belts, or rollers (see Figure 7.19). The conveyor should be shut down and
locked out/tagout during maintenance and repair work.

If material can fall from the conveyor, overhead protection needs to be in place, or the walkway
under the conveyor should have barriers or barricades to prevent individuals from passing through.
For specific questions, consult ANSI B20.1-1957.

CRANES AND DERRICKS (1926.550)

RATED LOADS

The employer shall comply with the manufacturer’s specifications and limitations applicable to the
operation of any and all cranes and derricks. Where manufacturer’s specifications are not available,
the limitations assigned to the equipment are based on the determinations of a qualified engineer
competent in this field, and such determinations will be appropriately documented and recorded.
Attachments used with cranes must not exceed the capacity, rating, or scope recommended by the
manufacturer.

Rated load capacities, recommended operating speeds, special hazard warnings, or instructions
are to be conspicuously posted on all equipment. Instructions or warnings must be visible to the
operator while he/she is at his/her control station. All employees are kept clear of suspended loads
or loads about to be lifted.

Cranes must deploy outriggers in order to widen the base to be able to lift their intended loads.
Warning barriers are erected to keep workers out of the area or operation and the swing radius of
the crane itself (see Figure 7.20).
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FIGURE 7.20 Crane with outrigger deployed and warning barriers

HAND SIGNALS

Hand signals to crane and derrick operators are those prescribed by the applicable ANSI standard for
the type of crane in use. An illustration of the signals must be posted at the jobsite (see Figure 7.21).

CRANE INSPECTIONS

The employer must designate a competent person who inspects all machinery and equipment prior
to each use, and during use, to make sure it is in safe operating condition. (See Figure 7.22
for an example of a crane inspection form.) Any deficiencies are repaired, or defective parts
replaced, before continued use. A thorough annual inspection of the hoisting machinery is made
by a competent person, or by a government or private agency recognized by the US Department
of Labor. The employer maintains a record of the dates and results of inspections for each hoisting
machine and piece of equipment.

WIRE RoPE

Wire rope safety factors are in accordance with American National Standards Institute B30.5-1968
or SAE J959-1966. Wire rope is taken out of service when any of the following conditions exist:

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

2. Wear of one-third of the original diameter of outside individual wires. Kinking, crushing,

bird caging, or any other damage resulting in distortion of the rope structure.

Evidence of any heat damage from any cause.

4. Reductions from nominal diameter of more than 1/64 inch for diameters up to, and
including 5/16 inch; 1/32 inch for diameters 3/8 inch to, and including 1/2 inch; 3/64
inch for diameters 9/16 inch to, and including 3/4 inch; 1/16 inch for diameters 7/8
inch to 1'/s inch inclusive; 3/32 inch for diameters 1% to one and 1/2 inch inclusive.

5. 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.

et
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SWING. Arm extended point
with finger in direction of swing
of boom.

STOP. Arm extended, palm
down, hold position rigidly.

EMERGENCY STOP. Arm
extended, palm down, move
hand rapidly right and left.

TRAVEL. Arm extended
forward, hand open and
slightly raised, make pushing
motion in direction of travel.

DOG EVERYTHING. Clasp
hands in front of body.

TRAVEL (Both Tracks). Use
both fists in front of body,
making a circular motion about
each other, indicating direction
of travel; forward or backward.
(for land cranes only).

TRAVEL (One Side Track).
Lock the track on side
indicated by raised fist. Travel
opposite track indicated by
circular motion of other fist,
rotated vertically in front of
body (for land cranes only).

EXTEND BOOM (Telescoping
Booms). Both fists in front of
body with thumbs pointing
outward.

RETRACT BOOM
(Telescoping Booms). Both
fists in front of body with
thumbs pointing forward each
other.

FIGURE 7.21 Hand signals to be used with cranes and derricks. Courtesy of Department of Energy
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HOIST. With forearm vertical,
forefinger pointing up, move
hand in small horizontal circles.

LOWER. With arm extended
downward, forefinger pointing
down, move hand in small
horizontal circles.

USE MAIN HOIST. Tap fist on
head; then use regular signals.

USE WHIPLINE (Auxiliary
Hoist). Tap elbow with one
hand, then use regular signals.

RAISE BOOM. Arm extended,
fingers closed, thumb pointing
upward.

LOWER BOOM. Arm extended
fingers closed, thumb pointing
downward.

MOVE SLOWLY. Use one
hand to give any motion signal
and place other hand
motionless in front of hand
giving the motion signal. (Hoist
slowly shown as example.)

RAISE THE BOOM AND
LOWER THE LOAD. With arm
extended, thumb pointing up,
flex fingers in and out as long
as load movement is desired.

LOWER THE BOOM AND
RAISE THE LOAD. With arm
extended, thumb pointing
down. flex fingers in and out as
long as load movement is
desired.

FIGURE 7.21 (continued)
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MONTHLY CRANE INSPECTION FORM

Manuals (Parts & Operators)
Load Charts

Hand Signals
Grease/Oil

Boom

Angle Indicator
Warning Signs

Steps

Guards in Place
Hands and Grab Rails
Access to Roof
Anti-Lock Block
Back-up Alarm

Engine:

Operating Condition
Oil Level and Condition
Hour Meter

Engine Instruments
Cooling System
Anti-Freeze

Battery Condition
Hose Condition
Clamps

Air System

Pressure

Belt Condition

Filter

Compressor
Converters

Engine Clutch

Day Tank (Converters)
Hydraulic Reservoir
Oil Pressure

Operating Temperature
Transmission Case

Electrical Components &
Assemblies
Emergency Stop Switch
Overload Switch
Master Switches or
Drum Controller
Switches, Contacts & Relays
Main Control Station
Remote Control Station &
Bucket/Ground Controls

Electrical & Control System:

Make: Model: Serial #
Date of Inspection: Crane Location:

Job # Inspected by:

AREA OK R/N N/A R/C AREA

General:

Appearance Tracks:

Paint Chains

Glass Sprockets

Cab Idlers

Fire Extinguisher (5BC) Pins

Track Adjustments
Roller Path
Travel Brake

Carrier:

Tire Condition
Brakes

Steering

Outriggers & Pads
Glass

Controls

Fire Extinguisher (5BC)
Horn

Turn Signals

Lights

Transmission

Frame

Battery

License No. (Current)

Boom:

No. or Type
Length
Tagline
Swing System
Clutch

Brake

House Rollers
Hook Rollers
Swing Gears
Drum Shaft
Clutches
Main Line
Aux. Line
Brakes

Main Line
Aux. Line

Boom:

Boom Hoist
Worn Gear

Brass Gear

Brake

Clutches
Hydraulic System
Pawl

Lubrication
Guard in Place

OK R/N NA R/C

FIGURE 7.22 Crane inspection form
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MONTHLY CRANE INSPECTION FORM (CONTINUED)

AREA OK R/N N/A R/C AREA OK R/N NA R/C
Indicators: Levels: Boom Cables & Wire Rope:
Angle and Length Boom Hoist
Drum Rotation: Load Load Line
Aux./Whip Line
Boom & Attachments: Ringer Boom Line
Number/Type Ringer Aux./Whip Line
Boom Inventory Load Line Wedge Socket
Point Aux./Whip Line Wedge
Heel Socket
10 Feet Cable Clamps
20 Feet Kinks & Broken Strands
30 Feet (Any Abuse)
40 Feet Jib Pendants
50 Feet
Load Block (Capacity) Records:
Hook Current Certification Posting
Safety Latch Operator Instructions
Boom Pins/Cotter Pins Preventive Maintenance
Gantry Properly Marked Operator
Equalizer Controls, Levels &
Cable Rollers Diagrams
Cable Guides Info. & Warning Decals
Spreader Bar
Jib (Type & Length)
Lubrication
Jib Inventory
Point
10 Feet
15 Feet
20 Feet
Headache Ball (Capacity)
Cable Rollers
Pendant Lines
Off-Set Links
Boom Stops
Auto Boom Stop
Counterweights

OK—Satisfactory R/N—Repairs Needed N/A—Not Applicable R/C—Repairs Completed

FIGURE 7.22 (continued)

GUARDING

Belts, gears, shafts, pulleys, sprockets, spindles, drums, fly wheels, chains, or other reciprocating,
rotating, or moving parts or equipment are guarded if such parts are exposed to contact by
employees, or otherwise create a hazard. Guarding must meet the requirements of the American
National Standards Institute B15.1-1958 Rev., Safety Code for Mechanical Power Transmission
Apparatus.

Accessible areas within the swing radius of the rear of the rotating superstructure of the crane,
either permanently or temporarily mounted, are barricaded in such a manner as to prevent an
employee from being struck or crushed by the crane.

All exhaust pipes are guarded or insulated in areas where contact by employees is possible
in the performance of normal duties. Whenever internal combustion engine-powered equipment
exhausts in enclosed spaces, tests are made and recorded to see that employees are not exposed to
unsafe concentrations of toxic gases or oxygen-deficient atmospheres.
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All windows in cabs are of safety glass, or equivalent, that introduces no visible distortion that
will interfere with the safe operation of the machine.

Where necessary for rigging or service requirements, a ladder or steps is provided to give
access to a cab roof. Guardrails, handholds, and steps are provided on cranes for easy access to the
car and cab, conforming to American National Standards Institute B30.5. Platforms and walkways
are to have anti-skid surfaces.

FUELING

Fuel tank filler pipe is located in such a position, or protected in such manner, as to not allow
spill or overflow to run onto the engine, exhaust, or electrical equipment of any machine being
fueled. An accessible fire extinguisher of 5BC rating, or higher, is available at all operator stations
or cabs of equipment. All fuels are transported, stored, and handled to meet the rules of the
construction fire safety regulation. When fuel is transported by vehicles on public highways,
Department of Transportation rules contained in 49 CFR Parts 177 and 393 concerning such
vehicular transportation are considered applicable.

ELecTrRiIcCAL CONCERNS

If electrical distribution and transmission lines cannot be deenergized and visibly grounded at the
point of work, or where insulating barriers, not a part of, or an attachment to the equipment or
machinery, cannot be erected to prevent physical contact with the lines, equipment, or machines,
are to be operated proximate to power lines only in accordance with the following:

1. For lines rated 50kV or below, minimum clearance between the lines and any part of
the crane or load shall be 10 feet.

2. For lines rated over 50kV, minimum clearance between the lines and any part of the
crane or load shall be 10 feet plus 0.4 inch for each 1kV over 50kV, or twice the length
of the line insulator, but never less than 10 feet.

3. In transit with no load and boom lowered, the equipment clearance is a minimum of 4
feet for voltages less than 50k, and 10 feet for voltages over 50kV, up to and including
345kV, and 16 feet for voltages up to and including 750kV.

4. A person is designated to observe clearance of the equipment and give timely warning
for all operations where it is difficult for the operator to maintain the desired clearance
by visual means.

5. Cage-type boom guards, insulating links, or proximity warning devices may be used on
cranes, but the use of such devices does not alter the requirements of any other regulation
of this part, even if such device is required by law or regulation.

6. Any overhead wire is considered to be an energized line, unless and until the person
owning such line or the electrical utility authorities indicate that it is not an energized
line and it has been visibly grounded.

7. Prior to work near transmitter towers, where an electrical charge can be induced in the
equipment or materials being handled, the transmitter is deenergized or tests are made
to determine if electrical charge is induced on the crane. The following precautions are
taken, when necessary, to dissipate induced voltage: the equipment is provided with
an electrical ground directly to the upper rotating structure supporting the boom, and
ground jumper cables are attached to materials being handled by the boom equipment
when an electrical charge is induced while working near energized transmitters. Crews
are provided with nonconductive poles having large alligator clips, or other similar
protection to attach the ground cable to the load. Combustible and flammable materials
are removed from the immediate area prior to operations.
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MODIFICATIONS

No modifications or additions, which affect the capacity or safe operation of the equipment,
are made by the employer without the manufacturer’s written approval. If such modifications or
changes are made, the capacity, operation, and maintenance instruction plates, tags, or decals are
changed accordingly. In no case is the original safety factor of the equipment to be reduced. The
employer shall comply with Power Crane and Shovel Association Mobile Hydraulic Crane Standard
No. 2. Sideboom cranes, mounted on wheel or crawler tractors must meet the requirements of SAE
J743a-1964. Illustrations of the different types of cranes and derricks can be found in Appendix L.

CRAWLER, LocoMOTIVE, AND TRUCK CRANES

Crawler, locomotive, and truck cranes must have positive stops on all jibs to prevent their movement
of more than 5° above the straight line of the jib and boom on conventional type crane booms. The
use of cable type belly slings does not constitute compliance with this rule. All crawler, truck, or
locomotive cranes in use must meet the applicable requirements for design, inspection, construction,
testing, maintenance, and operation as prescribed in the ANSI B30.5-1968, Safety Code for Crawler,
Locomotive and Truck Cranes. However, the written, dated, and signed inspection reports and
records of the monthly inspection of critical items prescribed in Section 5-2.1.5 of the ANSI
B30.5-1968 standard are not required. Instead, the employer shall prepare a certification record
which includes the date the crane items were inspected, the signature of the person who inspected
the crane items, and a serial number, or other identifier, for the crane inspected. The most recent
certification record shall be maintained on file until a new one is prepared (see Appendix L).

HAMMERHEAD TOWER CRANES

For hammerhead tower cranes, adequate clearance is to be maintained between moving and rotating
structures of the crane and fixed objects, in order to allow for safe passage of employees. Each
employee required to perform duties on the horizontal boom of the hammerhead tower cranes is
protected against falling by guardrails, or by a personal fall arrest system. Buffers are provided
at both ends of travel of the trolley. Cranes mounted on rail tracks are equipped with limit
switches limiting the travel of the crane on the track, and stops or buffers at each end of the
track. All hammerhead tower cranes in use are required to meet the applicable requirements for
design, construction, installation, testing, maintenance, inspection, and operation as prescribed by
the manufacturer (see Appendix L).

OVERHEAD AND GANTRY CRANES

For overhead and gantry cranes, the rated load of the crane is plainly marked on each side of the
crane, and if the crane has more than one hoisting unit, each hoist has its rated load marked on it or
its load block; this marking is clearly legible from the ground or floor. Bridge trucks are equipped
with sweeps which extend below the top of the rail and project in front of the truck wheels. Except
for floor-operated cranes, a gong or other effective audible warning signal is provided for each
crane equipped with a power traveling mechanism. All overhead and gantry cranes in use meet the
applicable requirements for design, construction, installation, testing, maintenance, inspection, and
operation as prescribed in the ANSI B30.2.0-1967, Safety Code for Overhead and Gantry Cranes
(see Appendix L).
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DERRICKS

All derricks in use meet the applicable requirements for design, construction, installation, inspec-
tion, testing, maintenance, and operation as prescribed in the ANSI B30.6-1969, Safety Code for
Derricks. For floating cranes and derricks, when a mobile crane is mounted on a barge, the rated
load of the crane does not exceed the original capacity specified by the manufacturer.

A load rating chart, with clearly legible letters and figures, is provided with each crane, and
securely fixed at a location easily visible to the operator. When load ratings are reduced to stay
within the limits listed for a barge with a crane mounted on it, a new load rating chart is to be
provided (see Appendix L).

FLOATING CRANES AND DERRICKS

Mobile cranes on barges must be positively secured. For permanently mounted floating cranes
and derricks, when cranes and derricks are permanently installed on a barge, the capacity and
limitations of use are based on competent design criteria. A load rating chart, with clearly legible
letters and figures, is provided and securely fixed at a location easily visible to the operator.
Floating cranes and floating derricks in use must meet the applicable requirements for design,
construction, installation, testing, maintenance, and operation as prescribed by the manufacturer.
The employer shall comply with the applicable requirements for protection of employees working
onboard marine vessels.

CRANE- AND DERRICK-SUSPENDED PERSONNEL PLATFORMS

The use of a crane or derrick to hoist employees on a personnel platform is prohibited, except
when the erection, use, and dismantling of conventional means of reaching the worksite, such as
a personnel hoist, ladder, stairway, aerial lift, elevating work platform, or scaffold would be more
hazardous, or is not possible because of structural design or worksite conditions. Hoisting of the
personnel platform is performed in a slow, controlled, cautious manner with no sudden movements
of the crane, derrick, or the platform.

Platform Operations

Load lines must be capable of supporting, without failure, at least seven times the maximum
intended load, except where rotation resistant rope is used; when they are used, the lines must be
capable of supporting, without failure, at least 10 times the maximum intended load. The required
design factor is achieved by taking the current safety factor of 3.5 and applying the 50% derating
of the crane capacity. The total weight of the loaded personnel platform and related rigging does
not exceed 50% of the rated capacity for the radius and configuration of the crane or derrick. Load
and boom hoist drum brakes, swing brakes, and locking devices, such as pawls or dogs, are to be
engaged when the occupied personnel platform is in a stationary position.

The use of machines having live booms (booms in which lowering is controlled by a brake
without aid from other devices which slow the lowering speeds) is prohibited. Cranes and derricks
with variable angle booms are equipped with a boom angle indicator readily visible to the operator.
Cranes with telescoping booms are equipped with a device to indicate clearly to the operator, at
all times, the boom’s extended length or an accurate determination of the load radius, which will
be used during the lift, is made prior to hoisting personnel.
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The crane must be uniformly leveled within 1% of level grade and located on firm footing.
Cranes equipped with outriggers must be fully deployed, following the manufacturer’s specifica-
tions, insofar as applicable, when hoisting employees.

A positive acting device is used which prevents contact between the load block or overhaul ball
and the boom tip (anti-two-blocking device), or a system is used which deactivates the hoisting action
before damage occurs in the event of a two-blocking situation (two-block damage prevention feature).

The load line hoist drum has a system or device on the power train, other than the load
hoist brake, which regulates the lowering rate of speed of the hoist mechanism (controlled load
lowering); free fall is prohibited.

Platform Specifications

The personnel platform and suspension system shall be designed by a qualified engineer or a qual-
ified person competent in structural design. The suspension system is designed to minimize tipping
of the platform due to movement of employees occupying the platform. The personnel platform,
except for the guardrail and personnel fall arrest system anchorages, must be capable of supporting,
without failure, its own weight and at least five times the maximum intended load. The criteria for
guardrail systems and personal fall arrest system anchorages are described under fall protection.
Each personnel platform is equipped with a guardrail system and is enclosed at least from the toe-
board to the mid-rail, with either solid construction or expanded metal, having openings no greater
than 1/2 inch. A grab rail is to be installed inside the entire perimeter of the personnel platform.
Access gates, if installed, are not to swing outward during hoisting. All access gates, including
sliding or folding gates, are equipped with a restraining device to prevent accidental opening.

Headroom is to be provided which allows employees to stand upright on the platform. In
addition to the use of hardhats, employees are protected by overhead protection on the personnel
platform when employees are exposed to falling objects.

All rough edges exposed to contact by employees are to be surfaced or smoothed in order to
prevent puncture or laceration injuries to employees. All welding of the personnel platform, and
its components, must be performed by a qualified welder who is familiar with the weld grades,
types, and material specified in the platform design.

The personnel platform is to be conspicuously posted with a plate or other permanent markings
which indicate the weight of the platform and its rated load capacity or maximum intended load.
The personnel platform must not be loaded in excess of its rated load capacity. When a personnel
platform does not have a rated load capacity, then the personnel platform is not loaded in excess
of its maximum intended load.

The number of employees occupying the personnel platform cannot exceed the number required
for the work being performed. Personnel platforms are used only for employees, their tools, and
the materials necessary to do their work; when not hoisting personnel, they are not to be used to
hoist only materials or tools.

Materials and tools used during a personnel lift must be secured, to prevent displacement, and
evenly distributed within the confines of the platform while the platform is suspended.

Rigging
When a wire rope bridle is used to connect the personnel platform to the load line, each bridle leg
is connected to a master link or shackle in such a manner to ensure that the load is evenly divided
among the bridle legs. Hooks on overhaul ball assemblies, lower load blocks, or other attachment
assemblies shall be of a type that can be closed and locked, eliminating the hook throat opening.
Alternatively, an alloy anchor type shackle with a bolt, nut, and retaining pin may be used.

Wire rope, shackles, rings, master links, and other rigging hardware must be capable of
supporting, without failure, at least five times the maximum intended load applied or transmitted to
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that component. Where rotation resistant rope is used, the slings are capable of supporting, without
failure, at least 10 times the maximum intended load. All eyes in wire rope slings are fabricated
with thimbles.

Bridles and associated rigging for attaching the personnel platform to the hoist line are only
used for the platform and the necessary employees, their tools, and the materials necessary to do
their work; they are not used for any other purpose when not hoisting personnel.

Inspection and Proof Test

A trial lift, with the unoccupied personnel platform loaded at least to the anticipated lift weight,
is made from ground level, or any other location where employees will enter the platform to each
location at which the personnel platform is to be hoisted and positioned. This trial lift is performed
immediately prior to placing personnel on the platform. The operator determines that all systems,
controls, and safety devices are activated and functioning properly, that no interferences exist, and
that all configurations necessary to reach those work locations will allow the operator to remain
under the 50% limit of the hoist’s rated capacity. Materials and tools to be used during the actual
lift can be loaded in the platform for the trial lift. A single trial lift may be performed at one time
for all locations that are to be reached from a single setup position.

The trial lift is repeated prior to hoisting employees whenever the crane or derrick is moved
and set up in a new location, or returned to a previously used location. Additionally, the trial lift
is repeated when the lift route is changed, unless the operator determines that the route change is
not significant (i.e., the route change would not affect the safety of hoisted employees). After the
trial lift and just prior to hoisting personnel, the platform is hoisted a few inches and inspected
to ensure that it is secure and properly balanced. Employees are not hoisted unless the following
conditions are determined to exist:

Hoist ropes are free of kinks.

Multiple part lines are not twisted around each other.

The primary attachment is centered over the platform.

The hoisting system is inspected, if the load rope is slack, to ensure all ropes are properly
stated on drums and in sheaves.

e

A visual inspection of the crane or derrick, rigging, personnel platform, and the crane or
derrick base support, or ground, must be conducted by a competent person immediately after the
trial lift. This must be done to determine whether the testing has exposed any defect or produced
any adverse effect upon any component or structure. Any defects found during inspections, which
create a safety hazard, are to be corrected before hoisting personnel.

At each jobsite, prior to hoisting employees on the personnel platform and after any repair or
modification, the platform and rigging are proof tested to 125% of the platform’s rated capacity
by holding it in a suspended position for five minutes with the test load evenly distributed on
the platform. (This may be done concurrently with the trial lift.) After proof testing, a competent
person must inspect the platform and rigging. Any deficiencies found are to be corrected and
another proof test is to be conducted. Personnel hoisting is not conducted until the proof testing
requirements are satisfied.

Work Practices

Workers are to keep all parts of the body inside the platform during raising, lowering, and
positioning. This provision does not apply to an occupant of the platform performing the duties of
a signal person. Before employees exit or enter a hoisted personnel platform that has not landed,
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the platform is to be secured to the structure where the work is to be performed, unless securing to
the structure creates an unsafe situation. Tag lines must be used unless their use creates an unsafe
condition. The crane or derrick operator is to remain at the controls at all times when the crane
engine is running and the platform is occupied. Hoisting of employees is promptly discontinued
upon indication of any dangerous weather conditions or other impending danger.

Employees being hoisted must 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, such as by radio, may be used.

Except over water, employees occupying the personnel platform must use a body harness
system with lanyard appropriately attached to the lower load block or overhaul ball, or attached
to a structural member within the personnel platform which is capable of supporting an employee
who might fall while using the anchorage. No lifts are made on another of the crane’s or derrick’s
loadlines while personnel are suspended on a platform.

Traveling

Hoisting of employees while the crane is traveling is prohibited, except for portal, tower, and
locomotive cranes, or where the employer demonstrates that there is no less hazardous way to
perform the work. Under any circumstances where a crane would travel while hoisting personnel,
the employer must implement the following procedures to safeguard employees:

1. Crane travel is restricted to a fixed track or runway.
2. Travel is limited to the load radius of the boom used during the lift.
3. The boom must be parallel to the direction of travel.

A complete trial run is performed to test the route of travel before employees are allowed to
occupy the platform. This trial run can be performed at the same time as the trial lift which tests
the route of the lift. If travel is done with a rubber-tired carrier, the condition and air pressure of
the tires must be checked. The chart capacity for lifts on rubber is to be used for application of the
50% reduction of rated capacity. Outriggers may be partially retracted, as necessary, for travel.

Prelift Meeting

A meeting — attended by the crane or derrick operator, signal person(s) (if necessary for the lift),
employee(s) to be lifted, and the person responsible for the task to be performed — is held to review
the appropriate requirements and procedures to be followed. This meeting is held prior to the trial
lift at each new work location, and is repeated for any employees newly assigned to the operation.

Accidents involving cranes are often caused by human actions or failure to act. Therefore, the
company must employ competent operators who are physically and mentally fit and thoroughly
trained in the safe operation of crane and rigging equipment, and the safe handling of loads. Upon
employment, the crane operator must be assigned to work with the crane and rigging foreman, and
the new operator should work only on selective jobs which will be closely monitored for a period
of not less than one week.

DEMOLITION (1926.850)

When undertaking demolition work, an engineering survey must be completed prior to the start
of the demolition project to determine condition of the framing, floors, and walls. Once work is
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ready to start, all utilities or energy sources will be turned off, all floors or walls to be demolished
will be shored or braced, and all wall or floor openings must be protected. If hazardous chemicals,
gases, explosives, flammable materials, or similarly dangerous substances have been used in pipes,
tanks, or other equipment on the property, testing and purging must be performed to eliminate
the hazard prior to demolition. During demolition involving combustible materials, charged hose
lines, supplied by hydrants, water tank trucks with pumps, or equivalent, are made available. Dur-
ing demolition or alterations, existing automatic sprinkler installations are retained in service as long
as reasonable. The operation of sprinkler control valves are permitted only by properly authorized
persons. Modification of sprinkler systems, to permit alterations or additional demolition, should be
expedited so that the automatic protection may be returned to service as quickly as possible. Sprin-
kler control valves are checked daily at close of work to ascertain that the protection is in service.

Only use stairways, passageways, and ladders which are designated as a means of access to the
structure of a building. Stairs, passageways, ladders, and incidental equipment must be periodically
inspected and maintained in a clean and safe condition. Stairwells must be properly illuminated
and completely and substantially covered over at a point not less than two floors below the floor
on which work is being performed.

When balling or clamming is being performed, never enter any area which may be adversely
affected by demolition operations unless you are needed to perform these operations. During
demolition, a competent person must make continued inspections as the work progresses to detect
any hazards resulting from weakened or deteriorated floors, walls, or loosened material.

CHuTEs (1926.852)

No material is dropped outside the exterior wall of the structure unless the area is effectively
protected. All chutes or sections thereof which are at an angle of more than 45° from horizontal
are entirely enclosed, except for openings equipped with closures or about floor level for insertion
of materials. Openings must not exceed 48 inches in height (measured along the wall of the chute).
All stories below the top floor opening are to be kept closed except when in use. A substantial
gate is to be installed in each chute near the discharge end. A competent person must be assigned
to control the gate and the backing and loading of trucks. Any chute opening into which debris is
dumped shall be protected by a guardrail 42 inches above the floor or surface on which workers
stand to dump materials. Any space between the chute and the edge of opening around the chute
shall be covered. When material is dumped from mechanical equipment or a wheelbarrow, a
toeboard or bumper, not less than 4 inches thick and 6 inches high, is to be provided around the
chute opening. Chutes must be strong enough to withstand the impact of materials dumped into it.

REMOVAL OF MATERIALS THROUGH FLOOR OPENINGS (1926.853)

Any openings in the floor are to be less than 25% of the aggregate of the total floor unless lateral
supports of the floor remain in place. Any weakened floor is to be shored to support demolition
loads.

REMOVAL OF WALLS, MASONRY SECTIONS, AND CHIMNEYS (1926.854)

Masonry walls, or other masonry sections, are not permitted to fall upon the floors of buildings
in such amount as to exceed the load limit of the floor. No wall section which is more than one
story in height is allowed to stand without lateral bracing, unless originally designed to do so, and
still has that integrity. No unstable wall shall exist at the end of a shift. Workers are not to work
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on top of walls when weather constitutes a hazard. No structural or lead-supporting member are
to be cut or removed until all stories above have been demolished or removed, except for disposal
openings or equipment installation. Floor openings within 10 feet of any wall being demolished
must be planked solid or workers must be kept out of the area below.

In skeletal-steel constructed buildings, the steel frame may be left in place during the demolition
of masonry, but all beams, girders, or other structural supports are to be kept clear of debris and
loose materials. Walkways and ladders must be provided so workers can safely reach or leave any
scaffold or wall. Walls which retain or support earth or adjoining structures are not removed until
the earth or adjoining structure is supported. Walls against which debris is piled must be capable
of supporting that load.

MANUAL REMOVAL OF FLOORs (1926.855)

Openings cut into a floor must extend the full span of the arch between supports. Before floor
arches are removed, debris and other material are to be removed. Two by ten planks must be full
size, undressed, and have open spaces no more than 16 inches in order for workers to safely stand
on them during the breakdown of floor arches between beams. Walkways not less than 18 inches
wide, formed of wooden planks no less than 2 inches thick, or equivalent strength, if metal, are to
be provided to workers to prevent them from walking on exposed beams to reach work points.

Stringers of ample strength must be installed to support flooring planks. These stringers are
supported by floor beams or girders and not floor arches. Planks are to be laid together over solid
bearings with ends overlapped at least one foot. Employees are not allowed in the area directly
below where floor arches are being removed. This area is barricaded to prevent access. Floor
arches are removed only after the surrounding area for a distance of 20 feet has been cleared of
debris and other unnecessary materials.

REMovAL OF WALLS, FLOORS, AND MATERIAL WITH EQUIPMENT (1926.856)

All floors and work surfaces are to be of sufficient strength to support any mechanical equipment
being used. Curbs or stop-logs are put in place to prevent equipment from running over the edges.

STORAGE (1926.857)

The allowable floor loads are not to be exceeded by the waste or debris being stored there.
Floor boards may be removed in buildings having wooden floor construction not more than one
floor above grade. This will provide storage space for debris and assure that no falling material
will endanger the stability of the structure. Wood floor beams, which brace interior walls or
support free-standing exterior walls, must be left in place until equivalent support can be installed.
Storage space, into which materials are dumped, is blocked off, except for the openings necessary
for material removal. These openings are to be kept closed when not in use.

REmovAL ofF STEEL CONSTRUCTION (1926.858)

Planking shall be used when floor arches have been removed and workers are engaged in raz-
ing the steel frame. Cranes, derricks, and other hoisting equipment must meet the construction
specifications.

Steel construction is to be dismantled column length by column length, and tier by tier (columns
may be in two-story lengths). Structural members being dismembered are not to be overstressed.
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MEcHANICAL DEMOLITION (1926.859)

Workers are not permitted in areas where balling and clamming is being performed. Only essential
workers are permitted in those areas at any other time. The weight of the demolition ball shall not
exceed 50% of the crane’s rated load, based on the length of the boom and the maximum angle
of operation, and shall not exceed 25% of the nominal break strength of the line by which it is
suspended, whichever is the lesser value. The crane load line is to be kept as short as possible.
The ball must be attached to the load line with a swivel-type connection to prevent twisting, and
it must be attached in such a manner that it cannot accidentally become disconnected. All steel
members of walls must be cut free prior to pulling over a wall or portion thereof. Roof cornices
or other ornamental stonework have to be removed prior to pulling over walls. To detect hazards
resulting from weakened or loosened materials, a competent person must conduct inspections as
demolition progresses. Workers are not permitted to work where such hazards exist until corrective
action is taken.

SeLecTIVE DEMOLITION BY ExPLOSIVES (1926.860)

Demolition, using explosives, is conducted following the specifications of Subpart U.

DISPOSAL CHUTES (1926.252)

Disposal chutes are installed to prevent the hazards which exist from materials, etc., dropped
from heights greater than 20 feet (see Figure 7.23). When materials are dropped to the exterior

FIGURE 7.23 Enclosed disposal chute on exterior of building
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of a building, the chutes must be enclosed. The disposal chute should mitigate the danger from
overhead hazard from falling materials.

At times materials or debris are dropped through holes in the floor. The landing area for this
type of waste must have a 42 inch high barricade which is 6 feet back from the edge on all sides of
the floor opening’s edges. Also, warnings are to be posted at each level denoting the fall materials
hazard.

DIVING (1926.1071)

Most construction companies do not conduct diving operations, but, of course, there are those who
specialize in this type of operation and, thus, must comply with 29 CFR 1926 Subpart Y. This is
the same standard as used for commercial diving in general industry, and is found in 29 CFR 1910
Subpart T. This standard applies to diving and related support operations conducted in connection
with all types of work and employments, including general industry, construction, ship repairing,
shipbuilding, shipbreaking, construction, and longshoring.

Each dive team member must have the experience or training necessary to perform the assigned
tasks in a safe and healthful manner. Each dive team member shall have experience or training in
the following:

1. The use of tools, equipment, and systems relevant to assigned tasks.
2. Techniques of the assigned diving mode.
3. Diving operations and emergency procedures.

All dive team members are to be trained in cardiopulmonary resuscitation and first aid (American
Red Cross standard course or equivalent). Dive team members who are exposed to, or control
the exposure of others to hyperbaric conditions are to be trained in diving-related physics and
physiology. Each dive team member is assigned tasks in accordance with the employee’s experience
or training, except that limited additional tasks may be assigned to an employee undergoing training
provided that these tasks are performed under the direct supervision of an experienced dive team
member.

The employer does not require a dive team member be exposed to hyperbaric conditions against
the employee’s will, except when necessary to complete decompression or treatment procedures.
The employer does not permit a dive team member to dive or be otherwise exposed to hyperbaric
conditions for the duration of any temporary physical impairment or condition which is known
to the employer and is likely to adversely affect the safety or health of a dive team member.
The employer, or an employee designated by the employer, is to be at the dive location and in
charge of all aspects of the diving operation affecting the safety and health of dive team members.
The designated person-in-charge must have experience and training in the conduct of the assigned
diving operation.

The employer develops and maintains a “safe practices manual” which is made available to
each dive member at the dive location. The safe practices manual contains a copy of this standard
and the employer’s policies for implementing the requirements of the diving standard. The safe
practices for each type of diving are included in the manual as follows:

Safety procedures and checklists for diving operations.

Assignments and responsibilities of the dive team members.

Equipment procedures and checklists.

Emergency procedures for fire, equipment failure, adverse environmental conditions,
medical illness, and injury.

il

© 2006 by Taylor & Francis Group, LLC



Construction Safety: A through H 205

Prior to each diving operation, a list of telephone or call numbers shall be made and kept at
the following dive locations:

An operational decompression chamber (if not at the dive location).

Accessible hospitals.

Available physicians.

Available means of transportation.

The nearest US Coast Guard Rescue Coordination Center.

A first aid kit, appropriate for the diving operation and approved by a physician, must
be available at the dive location. When used in a decompression chamber or bell, the
first aid kit must be suitable for use under hyperbaric conditions. In addition to any other
first aid supplies, an American Red Cross standard first aid handbook or equivalent, and
a bag-type manual resuscitator with transparent mask and tubing is to be available.

AN

When planning a diving operation, a safety and health assessment must be made and include
the following:

Diving mode.

Surface and underwater conditions and hazards.

Breathing gas supply (including reserves).

Thermal protection.

Diving equipment and systems.

Dive team assignments and physical fitness of dive team members (including any impair-
ment known to the employer).

Repetitive dive designation or residual inert gas status of dive team members.

8. Decompression and treatment procedures (including altitude corrections).

9. Emergency procedures.

A

=

To minimize hazards to the dive team, diving operations are coordinated with other activities in
the vicinity which are likely to interfere with the diving operation. Dive team members are briefed
on the tasks to be undertaken, safety procedures for the diving mode, any unusual hazards or
environmental conditions likely to affect the safety of the diving operation, and any modifications
to operating procedures necessitated by the specific diving operation.

Prior to making individual dive team member assignments, the employer must inquire into
the dive team member’s current state of physical fitness, and indicate to the dive team member
the procedure for reporting physical problems or adverse physiological effects during and after the
dive. The breathing gas supply system, including reserve breathing gas supplies, masks, helmets,
thermal protection, and bell handling mechanism (when appropriate) are to be inspected prior
to each dive. When diving from surfaces other than vessels, and diving into areas capable of
supporting marine traffic, a rigid replica of the international code flag “A,” which is at least one
meter in height, must be displayed at the dive location. It is to be displayed in such a manner that
it allows all-round visibility, and must be illuminated during night diving operations.

During a dive the following requirements are applicable to each diving operation, unless
otherwise specified. There must be a means provided which is capable of supporting the diver
when entering and exiting the water, and that means must extend below the water surface to enable
the diver an easy exit of the water; a means to assist an injured diver from the water or into a
bell; and an operational two-way voice communication system between each surface-supplied air
or mixed-gas diver and a dive team member at the dive location or bell (when provided or required
at the bell and dive location).
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At each dive location it is expected that

1. An operational, two-way communication system is available at the dive location to obtain
emergency assistance.

2. Decompression, repetitive, and no-decompression tables (as appropriate) are at the dive
location.

3. Depth—time profile, including, when appropriate, any breathing gas changes, shall be
maintained for each diver during the dive, including decompression.

4. Hand-held electrical tools and equipment are de-energized before being placed into, or
retrieved from the water.

5. Hand-held power tools are not supplied with power from the dive location until requested
by the diver.

6. A current supply switch, which interrupts the current flow to the welding or burning
electrode, is to be tended by a dive team member in voice communication with the diver
performing the welding or burning, and it must be kept in the open position except when
the diver is welding or burning. Also, the welding machine frame is to be grounded.
Welding and burning cables, electrode holders, and connections shall be capable of
carrying the maximum current required by the work and must be properly insulated, and
insulated gloves must be provided to divers performing welding and burning operations.
Prior to welding or burning on closed compartments, structures, or pipes which contain
a flammable vapor, or where a flammable vapor may be generated by the work, they
shall be vented, flooded, or purged with a mixture of gases which will not support
combustion.

7. Employers who transport, store, and use explosives must comply with the provisions of
1926.912 of Title 29 of the Code of Federal Regulations. Electrical continuity of explosive
circuits are not to be tested until the diver is out of the water. Explosives must not be
detonated while the diver is in the water. A blaster shall conduct all blasting operations,
and no shot is fired without his approval. Loading tubes and casings of dissimilar metals
are not to be used because of the possibility of electric transient currents occurring
from the galvanic action of the metals and water. Only water-resistant blasting caps and
detonating cords are to be used for all marine blasting. Loading shall be done through a
nonsparking metal loading tube when a tube is necessary. No blast is to be fired while
any vessel under way is closer than 1,500 feet of the blasting area. Those on board vessels
or craft moored or anchored within 1,500 feet must be notified before a blast is fired.
No blast shall be fired while any swimming or diving operations are in progress in the
vicinity of the blasting area. If such operations are in progress, signals and arrangements
are agreed upon to assure that no blast is fired while any person is in the water. Blasting
flags must be displayed. The storage and handling of explosives aboard vessels, which
are used in underwater blasting operations, must be handled according to provisions
outlined therein. When more than one charge is placed under water, a float device is to
be attached to an element of each charge in such a manner that it will be released by the
firing. Misfires are handled in accordance with the requirements of 1926.911.

The working interval of a dive shall be terminated when: a diver requests termination; a diver
fails to respond correctly to communications or signals from a dive team member; communications
are lost and cannot be quickly reestablished with the diver; communications are lost between a dive
team member at the dive location, and the designated person-in-charge or the person controlling
the vessel in liveboating operations; or when a diver begins to use diver-carried reserve breathing
gas or the dive-location reserve breathing gas.
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After the completion of any dive, the employer shall check the physical condition of the
diver, instruct the diver to report any physical problems or adverse physiological effects, including
symptoms of decompression sickness, advise the diver of the location of a decompression chamber
which is ready for use, and alert the diver to the potential hazards of flying after diving.

For any dive which is outside the no-decompression limits and is deeper than 100 fsw, or
uses mixed gas as a breathing mixture, the employer must instruct the diver to remain awake and
in the vicinity of the decompression chamber, which is at the dive location, for at least 1 hour
after the dive (including decompression or treatment, as appropriate). A decompression chamber
that is capable of recompressing the diver, at the surface, to a minimum of 165fsw (6 ATA),
must be available at the dive location if: surface-supplied air diving reaches depths deeper than
100 fsw but is less than 220 fsw; mixed gas diving is less than 300 fsw; or, diving is outside the
no-decompression limits and is less than 300 fsw.

The following information is recorded and maintained for each diving operation: names of
the dive team members, including designated person-in-charge, date, time, location, diving modes
used, general nature of work performed, approximate underwater and surface conditions (visibility,
water temperature, and current), and maximum depth and bottom time for each diver.

For each dive outside the no-decompression limits, which is deeper than 100fsw or uses
mixed gas, the following additional information must be recorded and maintained: depth—time and
breathing gas profiles, decompression table designation (including modification), and elapsed time
since last pressure exposure, if less than 24 hours or repetitive dive designation for each diver.

Any time decompression sickness is suspected or symptoms are evident, the following addi-
tional information shall be recorded and maintained: description of decompression sickness symp-
toms (including depth and time of onset), and description and results of treatment.

Each incident of decompression sickness must be investigated and evaluated based on the
recorded information, consideration of the past performance of decompression table used, and indi-
vidual susceptibility. Corrective action should take place to reduce the probability of a recurrence,
and an evaluation of the decompression procedure assessment, including any corrective action
taken, should be written within 45 days of the incident.

Also, records are to be kept on the occurrence of any diving-related injury or illness which
requires any dive team member to be hospitalized for 24 hours or more; specify the circumstances
of the incident and the extent of any injuries or illnesses. Records and documents are required to
be retained by the employer for the following period of time:

1. Dive team member medical records (physician’s reports) (1910.411) — 5 years.

2. Safe practices manual (1910.420) — current document only.

3. Depth—time profile (1910.422) — until completion of the recording of dive, or until
completion of decompression procedure assessment where there has been an incident of
decompression sickness.

4. Recording of dive (1910.423) — 1 year, except 5 years where there has been an incident
of decompression sickness.

5. Decompression procedure assessment evaluations (1910.423) — 5 years.

6. Equipment inspections and testing records (1910.430) — current entry or tag, or until
equipment is withdrawn from service.

7. Records of hospitalizations (1910.440) — 5 years.

For specifics on diving modes such as scuba diving, surface supplied air diving, mixed-gas
diving, lifeboating, and diving equipment consult the standard 29 CFR 1926 Subpart Y.
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DRINKING WATER

See Chapter 8, Section Potable Water

EATING AND DRINKING AREAS (1926.51)

No food or drink is allowed to be consumed in the vicinity of toilets, or in areas exposed to toxic
materials.

EGRESS (1926.34)

In every building or structure, exits are to be so arranged and maintained as to provide free and
unobstructed egress from all areas, at all times, when occupied. No lock or fastening device shall
be installed which prevents free escape from the inside of any building, except in mental, penal,
or corrective institutions. In these institutions, supervisory personnel must be on duty at all times,
and effective provisions must be made to remove occupants in case of fire or other emergencies.
All exits must be marked by a readily visible sign, and where access to reach the exits is not
immediately visible, they must, in all cases, be marked with readily visible directional signs. The
means of egress is to be continually maintained and free of all obstructions or impediments, which
would inhibit an easy and immediate exit of the building or structure, in case of a fire or other
emergency.

ELECTRICAL (1926.400)

The electrical safety requirements are those necessary for the practical safeguarding of employees
involved in construction work. These installation safety requirements are divided into four major
areas: the electric equipment and installations used to provide electric power and light on jobsites;
safety-related work practices which cover hazards that may arise from the use of electricity
at jobsites, and hazards that may arise when employees accidentally contact energized lines,
direct or indirect, that are above or below ground, or are passing through or near the jobsites;
safety-related maintenance and environmental considerations; and safety requirements for special
equipment.

These requirements cover the installation safety requirements for electrical equipment and the
installations used to provide electric power and light at the jobsite. This includes installations, both
temporary and permanent, used on the jobsite, but does not apply to existing permanent installa-
tions that were in place before the construction activity commenced. If the electrical installation
is made in accordance with the National Electrical Code ANSI/NFPA 70-1984, it is deemed to
be in compliance with the construction electrical safety requirements. The generation, transmis-
sion, and distribution of electric energy, including related communication, metering, control, and
transformation installations, are not part of the following electrical safety requirements.

GENERAL REQUIREMENTS (1926.403)

The general requirements state that all electrical conductors and equipment must be approved
types. The employer must ensure that electrical equipment is free from recognized hazards that
are likely to cause death or serious physical harm to employees. The safety of equipment is to be
determined on the basis of the following considerations:
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1. Suitability for installation and use in conformity with the electrical safety provisions.
Suitability of equipment for an identified purpose may be evidenced by listing, labeling,
or certification for that identified purpose.

2. Mechanical strength and durability, including parts designed to enclose and protect other

equipment, and adequacy of the protection thus provided.

Electrical insulation, heating effects under conditions of use, and arcing effects.

Classification by type, size, voltage, current capacity, and specific use.

5. Other factors which contribute to the practical safeguarding of employees using, or likely
to come in contact with the equipment.

w

Listed, labeled, or certified equipment is to be installed and used in accordance with instructions
included in the listing, labeling, or certification. Equipment intended to break current must have
an interrupting rating at system voltage which is sufficient for the current that must be interrupted.
Electrical equipment shall be firmly secured to the surface on which it is mounted. Wooden plugs,
driven into holes in masonry, concrete, plaster, or similar materials are not to be used.

Electrical equipment, which depends upon the natural circulation of air and convection princi-
ples for cooling of exposed surfaces, is to be installed so that room for air flow over such surfaces
is not prevented by walls or by adjacent installed equipment. For equipment designed for floor
mounting, clearance between top surfaces and adjacent surfaces shall be provided to dissipate
rising warm air. Electrical equipment provided with ventilating openings is to be installed so that
walls or other obstructions do not prevent the free circulation of air through the equipment.

If conductors are spliced or joined, it is to be done by splicing devices designed for that
use, or by brazing, welding, or soldering with a fusible metal or alloy. Soldered splices are first
spliced or joined so as to be mechanically and electrically secure without solder, and then soldered.
All splices and joints and free ends of conductors are to be covered with an insulation equivalent
to that of the conductors, or with an insulating device designed for the purpose.

Parts of electrical equipment, which in ordinary operation produce arcs, sparks, flames, or
molten metal are to be enclosed or separated and isolated from all combustible material.

No electrical equipment is to be used unless the manufacturer’s name, trademark, or other
descriptive marking is in place. The organization responsible for the product must be identified on
the equipment and unless other markings are provided giving voltage, current, wattage, or other
ratings as necessary. The markings must be of sufficient durability to withstand the environment
involved.

Each disconnecting means for motors and appliances are to be legibly marked to indicate
its purpose, unless located and arranged so the purpose is evident. Also, each service, feeder,
and branch circuit, at its disconnecting means or overcurrent device, is to be legibly marked to
indicate its purpose, unless located and arranged so the purpose is evident. These markings shall
be of sufficient durability to withstand the environment involved.

Working Distances

When a working space has electrical equipment with 600 volts, nominal, or less, there must
be sufficient access. The working space must be well maintained and provide adequate space
around all electrical equipment in order to permit ready and safe operation and maintenance
of such equipment. When there are live circuits that require examination, adjustment, servicing,
or maintenance, the safe working distances found in Table 7.1 shall be followed. In addition to the
dimensions shown, the working space is not to be less than 30 inches wide in front of the electrical
equipment. Distances are measured from the live parts, if they are exposed, or from the enclosure
front or opening, if the live parts are enclosed. Walls constructed of concrete, brick, or tile is
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TABLE 7.1
Working Clearances

Minimum Clear Distance for Nominal Voltage to Ground Conditions’

(@ (b) ©

Feet Feet Feet
0-150 3 3 3
151-600 3 3 4

! Conditions (a), (b), and (c) are as follows: (a) Exposed live parts on one
side and no live or grounded parts on the other side of the working space, or
exposed live parts on both sides effectively guarded by insulating material.
Insulated wire or insulated busbars, operating at not over 300 volts, are not
considered live parts. (b) Exposed live parts on one side and grounded parts
on the other side. (c) Exposed live parts on both sides of the workplace
(not guarded as provided in Condition (a) with the operator between).

Courtesy of OSHA

considered to be grounded. Working space is not required in the back of assemblies of dead-front
switchboards or motor control centers, where there are no renewable or adjustable parts, such as
fuses or switches on the back, and where all connections are accessible from locations other than
the back.

Working space is not used for storage. When normally enclosed live parts are exposed for
inspection or servicing, the working space, if in a passageway or general open space is guarded.

At least one entrance is to be provided to give access to the working space around electric
equipment.

Where there are live parts normally exposed on the front of switchboards or motor control
centers, the working space in front of such equipment is not to be less than three feet. The minimum
headroom of working spaces about service equipment, switchboards, panelboards, or motor control
centers is 6 feet 3 inches (see Figure 7.24).

FIGURE 7.24 Electrician with adequate working clearance
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Guarding Electrical Equipment

Live parts of electric equipment, operating at 50 volts or more, are to be guarded against accidental
contact by using cabinets or other forms of enclosures, or by any of the following means:

1. By location in a room, vault, or similar enclosure that are accessible only to qualified
persons (see Figure 7.25).

2. By partitions or screens so arranged that only qualified persons will have access to the
space within reach of the live parts. Any openings in such partitions or screens must be
so sized and located that persons are not likely to come into accidental contact with the
live parts, or bring conducting objects into contact with them.

3. By locating them on a balcony, gallery, or platform, and elevated and arranged so that
it excludes unqualified persons.

4. By elevation of 8 feet or more above the floor or other working surface, and so installed
as to exclude unqualified persons.

In locations where electric equipment would be exposed to physical damage, enclosures or
guards should be employed of such strength as to prevent such damage. Entrances to rooms and
other guarded locations containing exposed live parts are to be marked with conspicuous warning
signs which forbid unqualified persons to enter.

Conductors Exceeding 600 Volts

Conductors and equipment used on circuits exceeding 600 volts, nominal, must comply with all
applicable previous requirements, as well as with provisions which supplement or modify those
requirements, but does not apply to the supply side of those conductors.

Electrical installations in a vault, room, and closet or in an area surrounded by a wall, screen,
or fence, access to which is controlled by lock and key or other equivalent means are considered
to be accessible to qualified persons only. A wall, screen, or fence less than 8 feet in height
is not considered adequate to prevent access, unless it has other features that provide a degree
of isolation equivalent to an 8-foot fence. The entrances to all buildings, rooms, or enclosures
containing exposed live parts or exposed conductors operating at over 600 volts, nominal, are kept

FIGURE 7.25 Electrical enclosure accessible to qualified persons
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locked, or are kept under the observation of a qualified person at all times. Installations are to
be accessible to qualified persons only. Electrical installations having exposed live parts are to be
accessible to qualified persons only, and they must comply with workspace requirements.

Sufficient workspace is to be provided and maintained around electrical equipment to permit
ready and safe operation and maintenance of such equipment. Where energized parts are exposed,
the minimum clear workspace is not to be less than 6 feet 6 inches high (measured vertically from
the floor or platform), or less than 3 feet wide (measured parallel to the equipment). The depth
is as required in Table 7.2. The workspace must be adequate to permit at least a 90° opening of
doors or hinged panels.

The minimum clear working space in front of electric equipment, such as switchboards, control
panels, switches, circuit breakers, motor controllers, relays, and similar equipment, is not to be less
than specified in Table 7.2 unless otherwise specified. Distances shall be measured from the live
parts, if they are exposed, or from the enclosure front or opening, if the live parts are enclosed.
However, working space is not required in back of such equipment as deadfront switchboards or
control assemblies, where there are no renewable or adjustable parts (such as fuses or switches) on
the back, and where all connections are accessible from locations other than the back. Where rear
access is required to work on de-energized parts on the back of enclosed equipment, a minimum
working space of 30 inches, horizontally, is provided.

Installations Accessible to Unqualified Persons

Electrical installations that are open to unqualified persons are made with metal-enclosed equip-
ment, are enclosed in a vault, or are in an area where access is controlled by a lock. Metal-enclosed
switchgear, unit substations, transformers, pull boxes, connection boxes, and other similar associ-
ated equipment shall be marked with appropriate caution signs. If equipment is exposed to physical
damage from vehicular traffic, guards shall be provided to prevent such damage. Ventilating or
similar openings in metal-enclosed equipment are to be designed so that foreign objects inserted
through these openings will be deflected from energized parts.

TABLE 7.2
Minimum Depth of Clear Working Space in Front of Electric Equipment

Nominal Voltage to Ground Conditions’

(@ (b) (©

Feet Feet Feet
601 to 2,500 3 4 5
2,501 to 9,000 4 5 6
9,001 to 25,000 5 6 9
25,001 to 75kV 6 8 10
Above 75kV 8 10 12

! Conditions (a), (b), and (c) are as follows: (a) Exposed live parts on one side and no live
or grounded parts on the other side of the working space, or exposed live parts on both sides
effectively guarded by insulating materials. Insulated wire or insulated busbars, operating at not
over 300 volts, are not considered live parts. (b) Exposed live parts on one side and grounded
parts on the other side. Walls constructed of concrete, brick, or tile are considered to be grounded
surfaces. (c) Exposed live parts on both sides of the workspace (not guarded as provided in
Condition (a)) with the operator between them.

Courtesy of OSHA
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TABLE 7.3
Elevation of Unguarded Energized Parts above Working Space
Nominal Voltage Between Phases Minimum Elevation
601-7,500 8 feet 6 inches
7,501-35,000 9 feet
Over 35kV 9 feet + 0.37 inches per kV above 35kV.

Courtesy of OSHA

Lighting Outlets

The lighting outlets are to be so arranged that persons changing lamps or making repairs on the
lighting system will not be endangered by live parts or other equipment. The points of control
shall be so located that persons are not likely to come in contact with any live or moving part of
the equipment while turning on the lights. Unguarded live parts, above working space, are to be
maintained at elevations not less than specified in Table 7.3.

At least one entrance, not less than 24 inches wide and 6 feet 6 inches high, must be provided
to give access to the working space at the location of electric equipment. On switchboard and
control panels exceeding 48 inches in width, there shall be one entrance at each end of such board,
where practicable. Where bare energized parts at any voltage or insulated energized parts above
600 volts are located adjacent to such entrance, they are to be guarded.

WIRING DESIGN AND PROTECTION (1926.404)

A conductor used as a grounded conductor is to be identifiable and distinguishable from all other
conductors. A conductor used as an equipment grounding conductor must be identifiable and
distinguishable from all other conductors. No grounded conductor shall be attached to any terminal
or lead so as to reverse designated polarity. A grounding terminal or grounding-type device on a
receptacle, cord connector, or attachment plug is not to be used for purposes other than grounding.

The employer must use either ground fault circuit interrupters, or an assured equipment
grounding conductor program to protect employees on construction sites. These requirements are
in addition to any other requirements for equipment grounding conductors.

Ground-Fault Circuit Interrupters

All 120-volt, single-phase 15- and 20-ampere receptacle outlets on construction sites, which are
not a part of the permanent wiring of the building or structure and are in use by employees,
must have approved ground-fault circuit interrupters for personnel protection. Receptacles on a
two-wire, single-phase portable or vehicle-mounted generator rated not more than 5kV, where the
circuit conductors of the generator are insulated from the generator frame and all other grounded
surfaces, need not be protected with ground-fault circuit interrupters (see Figure 7.26).

Assured Grounding Program

The employer must establish and implement an assured equipment grounding conductor program
on construction sites. This program must cover all cord sets, receptacles which are not a part of
the building or structure, and equipment connected by a cord and plug and are available for use,
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FIGURE 7.26 Example of a ground-fault circuit interrupter connected to a drill

TABLE 7.4
Verifying Inspection
To verity inspection and testing, a piece of color-coded tape will be

affixed each time equipment is inspected. Four colors of tape will be
used, one for each quarter of the year. The color coding system is as

follows:

Color Quarter Expiration Date
‘White First March 31
Green Second June 30

Red Third September 30
Orange Fourth December 31

Note: (Brown will be used to verify that repair is needed.) Inspection
tape will not be used for any other purpose. Storage of tape will be
strictly controlled by the site superintendent. Only persons designated
by the site superintendent are authorized to remove inspection tape.
Unauthorized removal or defacing of inspection tape will be cause for
disciplinary action.

or used by employees (see Table 7.4). This program must comply with the following minimum
requirements:

1. A written description of the program, including the specific procedures adopted by the
employer, is to be available at the jobsite for inspection and copying by the Assistant
Secretary and any affected employees (see Figure 7.27).

2. The employer shall designate one or more competent persons to implement the program.

3. Each cord set, attachment cap, plug and receptacle of cord sets, and any equipment
connected by a cord and plug, except cord sets and receptacles which are fixed and
not exposed to damage, is to be visually inspected, before each day’s use, for external
defects, such as deformed or missing pins or insulation damage, and for indications of

© 2006 by Taylor & Francis Group, LLC



Construction Safety: A through H 215

Equipment Grounding Conductor
PROGRAM

1. Written description

2. Competent person to implement
3. Inspection and tests

4. Record of tests

| INSPECTIONS || TESTS |
Visual inspection of following: Conduct tests for:
1. Cord sets 1. Continuity of equipment grounding
conductor

2. Cap, plug and receptacle of
cord sets 2. Proper terminal connection of

3. Equipment connected by cord equipment grounding conductor

and plug
Frequency of Tests:
Exceptions: « Before first use
» Receptacles and cord sets « After repair, and before placing
which are fixed and not back in service

exposed to damage « Before use, after suspected

. damage
Frequency of Inspections:

« Every 3 months, except that cord
- Before each day’s use sets and receptacles that are
fixed and not exposed to damage
must be tested at regular
intervals not to exceed 6 months.

FIGURE 7.27 Assured grounding program. Courtesy of OSHA

possible internal damage. Equipment found damaged or defective is not to be used until
repaired.

4. The following tests must be performed on all cord sets, receptacles which are not a
part of the permanent wiring of the building or structure, and cord- and plug-connected
equipment required to be grounded (see Table 7.4).

All equipment grounding conductors are to be tested for continuity and be electrically con-
tinuous. Each receptacle and attachment cap or plug must be tested for correct attachment of the
equipment grounding conductor. The equipment grounding conductor is to be connected to its
proper terminal. All required tests are performed before first use, before equipment is returned to
service following any repairs, before equipment is used after any incident which can be reasonably
suspected to have caused damage (e.g., when a cord set is run over), and at intervals not to exceed
3 months, except cord sets and receptacles which are fixed and not exposed to damage, are to
be tested at intervals not exceeding 6 months. The employer is not to make available, or permit
any employee to use any equipment which has not met these requirements. Tests performed are
required to be recorded. These test records shall identify each receptacle, cord set, and cord- and
plug-connected equipment that passed the test, and indicate the last date it was tested, or the
interval for which it was tested. This record is to be kept by means of logs, color coding, or other
effective means and is to be maintained until replaced by a more current record. The record
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must be made available on the jobsite for inspection by the Assistant Secretary and any affected
employees.

Requirements for Outlets

Outlet devices must have an ampere rating not less than the load to be served and comply with
the following:

1. A single receptacle, installed on an individual branch circuit, must have an ampere rating
of not less than that of the branch circuit.

2. When connected to a branch circuit supplying two or more receptacles or outlets, recep-
tacle ratings are to conform to set values (see Table 7.5).

3. The rating of an attachment plug or receptacle used for cord- and plug-connection of a
motor to a branch circuit shall not exceed 15 amperes at 125 volts, or 10 amperes at 250
volts, if individual overload protection is omitted.

Outdoor Conductors

Any branch circuit, feeder, and service conductors rated 600 volts, nominal, or less, and run
outdoors as open conductors supported on poles, must provide a horizontal climbing space not
less than 30 inches for power conductors below communication conductors. For power conductors
alone or above communication conductors, the following must be provided: 300 volts or less —
24 inches; more than 300 volts — 30 inches. For communication conductors that are below power
conductors and for the power conductors that have 300 volts or less, 24 inches must be provided,
and when they have more than 300 volts, 30 inches are to be provided.

Open conductors must be at least 10 feet above finished grade, sidewalks, or from any platform
or projection from which they might be reached; 12 feet over areas subject to vehicular traffic
other than truck traffic; 15 feet over areas, other than those specified, that are subject to truck
traffic; and 18 feet over public streets, alleys, roads, and driveways (see Figure 7.28).

Conductors must have a clearance of at least 3 feet from windows, doors, fire escapes, or
similar locations. Conductors that run above the top level of a window are considered to be out of
reach from that window and, therefore, do not have to be 3 feet away.

Conductors above roof space, which are accessible to employees on foot, must have not less
than 8 feet of vertical clearance from the highest point of the roof surface for insulated conductors,
not less than 10 feet vertical or diagonal clearance for covered conductors, and not less than 15 feet

TABLE 7.5
Receptacle Ratings for Various Size Circuits
Receptacle
Circuit Rating Amperes Rating Amperes
15 Not over 15
20 15 or 20
30 30
40 40 or 50
50 50

Courtesy of OSHA
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FIGURE 7.28 Conductors over a typical construction site

for bare conductors, except where the roof space is also accessible to vehicular traffic, then the
vertical clearance is not to be less than 18 feet. Where the roof space is not normally accessible
to employees on foot, fully insulated conductors must have a vertical or diagonal clearance of not
less than 3 feet.

Where the voltage between conductors is 300 volts or less and the roof has a slope of not less
than 4 inches in 12 inches, the clearance from roofs is to be at least 3 feet. Where the voltage
between conductors is 300 volts or less and the conductors do not pass over more than 4 feet of
the overhang portion of the roof and they are terminated at a through-the-roof raceway or support,
the clearance from roofs shall be at least 18 inches.

Lamps for outdoor lighting are to be located below all live conductors, transformers, or other
electric equipment, unless such equipment is controlled by a disconnecting means that can be
locked in the open position, or unless adequate clearances or other safeguards are provided for
relamping operations.

Disconnects

Means are to be provided to disconnect all conductors, in a building or other structures, from the
service-entrance conductors. The disconnecting means must plainly indicate whether it is in the
open or closed position and must be installed at a readily accessible location nearest to the point of
entrance of the service-entrance conductors. Each service disconnecting means must simultaneously
disconnect all ungrounded conductors. The following requirements apply to services over 600
volts, nominal, that are service-entrance conductors and installed as open wires. They must be
guarded so that no one except qualified persons has access to them. There must also be signs
warning of high voltage and they are to be posted where unauthorized employees might come in
contact with live parts.

Overcurrent Protection

When overcurrent protection of circuits rated 600 volts, nominal or less is used, the conductors
and equipment are to be protected from overcurrent in accordance with their ability to safely
conduct current. Conductors must have sufficient ampacity to carry the load. Except for motor-
running overload protection, overcurrent devices shall not interrupt the continuity of the grounded
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conductor, unless all conductors of the circuit are opened simultaneously. Except for devices
provided for current-limiting on the supply side of the service disconnecting means, all cartridge
fuses which are accessible to other than qualified persons, and all fuses and thermal cutouts
on circuits over 150 volts to ground, are to be provided with a disconnecting means. These
disconnecting means are to be installed so that the fuse or thermal cutout can be disconnected from
its supply without disrupting service to equipment and circuits unrelated to those protected by the
overcurrent device. Overcurrent devices are to be readily accessible. Overcurrent devices are not
to be located where they could create an employee safety hazard by being exposed to physical
damage, or located in the vicinity of easily ignitable material.

Fuses and Circuit Breakers

Fuses and circuit breakers must be so located or shielded that employees will not be burned or
otherwise injured by their operation. Circuit breakers shall clearly indicate whether they are in the
open (off) or closed (on) position. Where circuit breaker handles on switchboards are operated
vertically rather than horizontally or rotationally, the up position of the handle is the closed (on)
position. If used as switches in 120-volt, fluorescent lighting circuits and circuit breakers are to
be marked “SWD.” Feeders and branch circuits over 600 volts, nominal, must have short-circuit
protection.

Grounding

The following systems which supply premises wiring are to be grounded such that all 3-wire DC
systems have their neutral conductor grounded and 2-wire DC systems, operating at over 50 volts
through 300 volts between conductors, are to be grounded unless they are rectifier-derived from
an AC system. AC circuits of less than 50 volts must be grounded if they are installed as overhead
conductors outside of buildings, or if they are supplied by transformers and the transformer’s
primary supply system is ungrounded or exceeds 150 volts to ground. AC systems of 50 volts to
1,000 volts are to be grounded under any of the following conditions, unless exempted:

1. If the system can be so grounded that the maximum voltage to ground on the ungrounded
conductors does not exceed 150 volts.

2. If the system is nominally rated 480Y/277 volt, 3-phase, 4-wire in which the neutral is
used as a circuit conductor.

3. If the system is nominally rated 240/120 volt, 3-phase, 4-wire in which the midpoint of
one phase is used as a circuit conductor.

4. If a service conductor is uninsulated.

At certain times AC systems of 50 volts to 1,000 volts are not required to be grounded, if the
system is separately derived and is supplied by a transformer that has a primary voltage rating
less than 1,000 volts and provided all of the following conditions are met: the system is used
exclusively to control circuits; the conditions of maintenance and supervision assure that only
qualified persons will service the installation; the continuity of control power is required; and
ground detectors are installed on the control system.

Separately Derived Systems

The requirements found under the heading “Ground Connections” apply when the need exists for
the grounding of wiring systems where power is derived from a generator, transformer, or converter
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windings, and there is no direct electrical connection, including a solidly connected grounded
circuit conductor, to supply conductors originating in another system.

Portable- and Vehicle-Mounted Generators

Under certain conditions, the frame of a portable generator need not be grounded and may serve
as the grounding electrode for a system supplied by the generator (see Figure 7.29). Under these
conditions the generator is to supply only equipment mounted on the generator and/or cord- and
plug-connected equipment through receptacles mounted on the generator, and the noncurrent-
carrying metal parts of equipment, and the equipment grounding conductor terminals of the
receptacles, are to be bonded to the generator frame.

For vehicle mounted generators, the frame of a vehicle may serve as the grounding electrode
for a system supplied by a generator located on the vehicle, if certain conditions are met.

—

The frame of the generator is bonded to the vehicle frame.

2. The generator supplies only equipment located on the vehicle and/or cord- and plug-
connected equipment through receptacles mounted on the vehicle or generator.

3. The noncurrent-carrying metal parts of equipment, and the equipment grounding con-
ductor terminals of the receptacles, are bonded to the generator frame.

4. The system complies with all other provisions.

Neutral Conductor Bonding

A neutral conductor is to be bonded to the generator frame, if the generator is a component of a
separately derived system. No other conductor need to be bonded to the generator frame. For AC
premises wiring systems the identified conductor must be grounded.

Ground Connections

For a grounded system, a grounding electrode conductor is used to connect both the equip-
ment grounding conductor and the grounded circuit conductor to the grounding electrode. Both

FIGURE 7.29 Example of portable electrical generator
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the equipment grounding conductor and the grounding electrode conductor is connected to the
grounded circuit conductor on the supply side of the service disconnecting means, or on the sup-
ply side of the system disconnecting means or overcurrent devices, if the system is separately
derived.

For an ungrounded service-supplied system, the equipment grounding conductor is connected to
the grounding electrode conductor at the service equipment. For an ungrounded, separately derived
system, the equipment grounding conductor is connected to the grounding electrode conductor at,
or ahead of, the system disconnecting means or overcurrent devices. The path to ground from
circuits, equipment, and enclosures is to be permanent and continuous.

Supports and Enclosures for Conductors

Metal cable trays, metal raceways, and metal enclosures for conductors are grounded, except that
metal enclosures such as sleeves, that are used to protect cable assemblies from physical damage,
need not be grounded. Metal enclosures for conductors, added to existing installations of open
wire, knob-and-tube wiring, and nonmetallic-sheathed cable, need not be grounded, if all of the
following conditions are met:

1. Runs are less than 25 feet.

2. Enclosures are free from probable contact with ground, grounded metal, metal laths, or
other conductive materials.

3. Enclosures are guarded against employee contact.

Metal enclosures for service equipment shall be grounded. Exposed noncurrent-carrying metal
parts of fixed equipment, which may become energized, are to be grounded under any of the
following conditions: if within 8 feet vertically or 5 feet horizontally of ground or grounded
metal objects and subject to employee contact; if located in a wet or damp location and subject
to employee contact; if in electrical contact with metal; if in a hazardous (classified) location;
if supplied by a metal-clad, metal-sheathed, or grounded metal raceway wiring method; and if
equipment operates with any terminal over 150 volts to ground. However, there is no need for
grounding: if enclosures for switches or circuit breakers are used for other than service equipment
and are accessible to qualified persons only; if metal frames of electrically heated appliances
are permanently and effectively insulated from ground; or if the cases of distribution apparatus,
such as transformers and capacitors, are mounted on wooden poles at a height exceeding 8 feet
aboveground or grade level.

Any exposed noncurrent-carrying metal parts of cord- and plug-connected equipment, which
may become energized, are to be grounded: if located in a hazardous (classified) location; if operated
at over 150 volts to ground, except for guarded motors and metal frames of electrically heated
appliances, if the appliance frames are permanently and effectively insulated from ground; if the
equipment is a hand-held motor-operated tool; if cord- and plug-connected equipment is used in
damp or wet locations or is used by employees standing on the ground or metal floors or working
inside metal tanks or boilers; if portable and mobile X-ray and associated equipment are used;
if tools are likely to be used in wet and/or conductive locations; if portable hand lamps are used;
or if tools are likely to be used in wet and/or conductive locations. They need not be grounded
if supplied through an isolating transformer with an ungrounded secondary of not over 50 volts.
Listed or labeled portable tools and appliances protected by a system of double insulation, or its
equivalent, need not be grounded. If such a system is employed, the equipment shall be distinctively
marked to indicate that the tool or appliance utilizes a system of double insulation.
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Nonelectrical Equipment

The metal parts of the nonelectrical equipment are to be grounded. These include such things as
frames and tracks of electrically operated cranes, frames of nonelectrically driven elevator cars
to which electric conductors are attached, hand-operated metal shifting ropes or cables of electric
elevators, and metal partitions, grill work, and similar metal enclosures around equipment of over
1kV between conductors.

Noncurrent-carrying metal parts of fixed equipment, if required to be grounded, are grounded
by an equipment grounding conductor which is contained within the same raceway, cable, or cord,
or runs with or encloses the circuit conductors. For DC circuits only, the equipment grounding
conductor may be run separately from the circuit conductors. A conductor used for grounding
fixed or movable equipment must have the capacity to conduct safely any fault current which may
be imposed on it.

Effective Grounding

Electric equipment is considered to be effectively grounded if it is secured to, and in electrical
contact with, a metal rack or structure that is provided for its support. The metal rack or structure is
to be grounded by the method specified for the noncurrent-carrying metal parts of fixed equipment,
or metal car frames are to be supported by metal hoisting cables attached to, or running over metal
sheaves or drums of grounded elevator machines.

Bonded Conductors

Bonding conductors are used to assure electrical continuity. They have the capacity to conduct any
fault current which may be imposed.

Made Electrodes

If made electrodes are used, they are to be free from nonconductive coatings, such as paint or
enamel, and, if practicable, they are to be embedded below the permanent moisture level. A single
electrode, consisting of a rod, pipe, or plate, which has a resistance to ground greater than 25
ohms, must be augmented by one additional electrode and installed no closer than 6 feet to the
first electrode.

Grounded High Voltage

The grounding of systems and circuits of 1000 volts and over (high voltage) are usually in
compliance, if they meet the previous grounding requirements. When grounding systems that
supply portable or mobile equipment, the systems which are supplying portable or mobile high
voltage equipment, other than substations installed on a temporary basis, must assure that the
portable and mobile high voltage equipment is supplied from a system having its neutral grounded
through an impedance. If a delta-connected high voltage system is used to supply the equipment,
a system neutral shall be derived. Also, exposed noncurrent-carrying metal parts of portable and
mobile equipment are to be connected by an equipment grounding conductor to the point at which
the system’s neutral impedance is grounded.

The use of ground-fault detection and relaying shall be provided and it shall automatically
de-energize any high voltage system component which has developed a ground fault. The conti-
nuity of the equipment grounding conductor must be continuously monitored so as to de-energize,
automatically, the high voltage feeder to the portable equipment upon loss of continuity of the
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equipment grounding conductor. The grounding electrode, to which the portable or mobile equip-
ment system neutral impedance is connected, is to be isolated from, and separated in the ground
by at least 20 feet from any other system or equipment grounding electrode; there must be no
direct connection between the grounding electrodes, such as buried pipe, fence, or like objects.
All noncurrent-carrying metal parts of portable equipment and fixed equipment, including their
associated fences, housings, enclosures, and supporting structures, are to be grounded.

However, equipment which is guarded by location, and isolated from ground, need not be
grounded. Additionally, pole-mounted distribution apparatus, at a height exceeding 8 feet above-
ground or grade level, need not be grounded.

WIRING METHODS, COMPONENTS, AND EQUIPMENT FOR GENERAL UsE (1926.405)

The requirements in this section do not apply to conductors which form an integral part of
equipment such as motors, controllers, motor control centers, and like equipment.

General Requirements

Metal raceways, cable armor, and other metal enclosures for conductors are metallically joined
together into a continuous electric conductor and are so connected to all boxes, fittings, and cabinets
as to provide effective electrical continuity. No wiring systems of any type are to be installed
in ducts used to transport dust, loose stock, or flammable vapors, and no wiring systems of any
type are to be installed in any duct used for vapor removal, or in any shaft containing only such
ducts.

Temporary Wiring

Temporary electrical power and lighting wiring methods may be of a class less than would
be required for a permanent installation. Except as noted, all other requirements for permanent
wiring apply to temporary wiring installations. Temporary wiring is removed immediately upon
completion of construction, or removed once the purpose for which the wiring was installed is
completed.

General Requirements for Temporary Wiring

Feeders are to originate in a distribution center. The conductors must run as multiconductor cord
or cable assemblies, or within raceways. Where they are not subject to physical damage, they may
be run as open conductors on insulators that are not more than 10 feet apart.

Branch circuits are to originate in a power outlet or panelboard. Again, conductors run as
multiconductor cord or cable assemblies, open conductors, or run in raceways. All conductors
are to be protected by overcurrent devices at their ampacity. Runs of open conductors shall be
located where the conductors will not be subject to physical damage, and the conductors are to be
fastened at intervals not exceeding 10 feet. No branch-circuit conductors shall be laid on the floor.
Each branch circuit that supplies receptacles or fixed equipment must contain a separate equipment
grounding conductor, if the branch circuit is run as open conductors.

Receptacles Must be of the Grounding Type

Unless installed in a complete metallic raceway, each branch circuit must contain a separate equip-
ment grounding conductor, and all receptacles are to be electrically connected to the grounding
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conductor. Receptacles, used for other than temporary lighting, must not be installed on branch cir-
cuits which supply temporary lighting. Receptacles shall not be connected to the same ungrounded
conductor of multiwire circuits which supply temporary lighting.

Disconnecting switches or plug connectors shall be installed to permit the disconnection of all
ungrounded conductors of each temporary circuit.

Temporary Lights

All lamps used for general illumination are to be protected from accidental contact or breakage.
Metal-case sockets must be grounded. Temporary lights shall not be suspended by their electric
cords unless cords and lights are designed for this means of suspension (see Figure 7.30). Portable
electric lighting used in wet and/or other conductive locations, as for example, drums, tanks, and
vessels, are to be operated at 12 volts or less. However, 120-volt lights may be used if protected
by a ground-fault circuit interrupter.

Boxes
A box is used wherever a change is made to a raceway system or cable system which is metal clad
or metal sheathed.

Flexible Cords and Cables

Flexible cords and cables are to be protected from damage. Sharp corners and projections need
to be avoided. Flexible cords and cables may pass through doorways or other pinch points, if
protection is provided to avoid damage. Extension cord sets, used with portable electric tools and

FIGURE 7.30 Protected temporary lighting
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appliances, must be of three-wire type and designed for hard or extra-hard usage. Flexible cords,
used with temporary and portable lights, shall be designed for hard or extra-hard usage. The types
of flexible cords designed for hard or extra-hard usage are hard service types S, ST, SO, STO, and
junior hard service cord types SJ, SJO, SJT, SJTO; these are acceptable for use on construction
sites.

Flexible cords and cables are to be suitable for the conditions of use and location. Flexible
cords and cables are only used for pendants, wiring of fixtures, connection of portable lamps
or appliances, elevator cables, wiring of cranes and hoists, connection of stationary equipment
to facilitate their frequent interchange, prevention of the transmission of noise or vibration, and
appliances where the fastening means and mechanical connections are designed to permit removal
for maintenance and repair. The attachment plugs for flexible cords, if used, are to be equipped
with an attachment plug and energized from a receptacle outlet.

Flexible cords and cables are not to be used as a substitute for the fixed wiring of a structure,
for runs through holes in walls, ceilings, or floors, for a run through doorways, windows, or similar
openings, for attachment to building surfaces, or for concealment behind building walls, ceilings,
or floors. A conductor of a flexible cord or cable that is used as a grounded conductor or an
equipment grounding conductor is to be distinguishable from other conductors.

Flexible cords are used only in continuous lengths without splice or tap. Hard service flexible
cords, No. 12 or larger, may be repaired if spliced so that the splice retains the insulation, outer
sheath properties, and usage characteristics of the cord being spliced. Flexible cords are to be
connected to devices and fittings so that strain relief is provided which prevents the pull from
being directly transmitted to joints or terminal screws. Flexible cords and cables must be protected
by bushings or fittings when they are passed through holes in covers, outlet boxes, or similar
enclosures.

Guarding

For temporary wiring over 600 volts, nominal, there must be fencing, barriers, or other effective
means provided to prevent access of other than authorized and qualified personnel (see Figure 7.31).

FIGURE 7.31 Typical dog house as a barrier from electricity for unqualified persons
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Cabinets, Boxes, and Fittings

Conductors entering boxes, cabinets, or fittings are to be protected from abrasion, and openings
through which conductors enter must be effectively closed. Unused openings in cabinets, boxes,
and fittings must also be effectively closed.

All pull boxes, junction boxes, and fittings shall be provided with covers. If metal covers are
used, they are grounded. In energized installations, each outlet box shall have a cover, faceplate,
or fixture canopy. Covers of outlet boxes which have holes through which flexible cord pendants
passed, must provide bushings designed for the purpose, or have smooth, well-rounded surfaces
on which the cords may bear.

In addition to other requirements for pull and junction boxes, the following applies for systems
over 600 volts, nominal:

1. Boxes are to be provided a complete enclosure for the contained conductors or cables.

2. Boxes shall be closed by covers securely fastened in place. Underground box covers
that weigh over 100 pounds must meet this requirement. Covers for boxes must be
permanently marked “HIGH VOLTAGE.” The marking is to be on the outside of the
box cover and be readily visible and legible.

Knife Switches

Single-throw knife switches are to be connected so that the blades are dead when the switch
is in the open position. Single-throw knife switches are to be placed so that gravity will not
tend to close them. Single-throw knife switches, approved for use in the inverted position, are
to provide a locking device that will ensure that the blades remain in the open position, when
so set. Double-throw knife switches may be mounted so that the throw will be either vertical or
horizontal. However, if the throw is vertical, a locking device must be provided to ensure that the
blades remain in the open position, when so set. Exposed blades of knife switches must be dead
when open.

Switchboards and Panelboards

Switchboards that have any exposed live parts are to be located in permanently dry locations and
accessible only to qualified persons. Panelboards shall be mounted in cabinets, cutout boxes, or
enclosures designed for the purpose and must be dead front. However, panelboards, other than the
dead front externally operable type, are permitted where accessible only to qualified persons.

Wet or Damp Locations

Cabinets, cutout boxes, fittings, boxes, and panelboard enclosures, which are in damp or wet
locations, must be installed so as to prevent moisture or water from entering and accumulating
within the enclosures. In wet locations, the enclosures are to be weatherproof. Switches, circuit
breakers, and switchboards, installed in wet locations, must be enclosed in weatherproof enclosures.

Conductors

All conductors used for general wiring are to be insulated with few exceptions. The conductor
insulation is to be of a type that is suitable for the voltage, operating temperature, and location of use.
Insulated conductors must be distinguished as being grounded conductors, ungrounded conductors,
or equipment grounding conductors by using appropriate colors, or other means. Multiconductor
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portable cable, used to supply power to portable or mobile equipment at over 600 volts, nominal,
must consist of No. 8, or larger, conductors employing flexible stranding. Cables operated at over
2,000 volts are to be shielded for the purpose of confining the voltage stresses to the insulation,
and grounding conductors must be provided. Connectors for these cables are to be of a locking
type, with provisions to prevent their opening or closing while energized. Strain relief must be
provided at connections and terminations. Portable cables are not operated with splices unless the
splices are of the permanent molded, vulcanized, or other equivalent type. Termination enclosures
must be marked with a high voltage hazard warning, and terminations shall be accessible only to
authorized and qualified personnel.

Fixtures

Fixture wires must be suitable for the voltage, temperature, and location of use. A fixture wire
which is used as a grounded conductor is to be identified. Fixture wires may be used for installation
in lighting, fixtures, and similar equipment when enclosed or protected, when not subject to bending
or twisting while in use, and when used for connecting lighting fixtures to the branch-circuit
conductors supplying the fixtures. Fixture wires are not designed as branch-circuit conductors
except as permitted for Class 1 power-limited circuits.

Fixtures, lampholders, lamps, rosettes, and receptacles are, normally, to have no live parts
exposed to employee contact. However, rosettes and cleat-type lampholders, and receptacles located
at least 8 feet above the floor may have exposed parts. Fixtures, lampholders, rosettes, and
receptacles are to be securely supported. A fixture that weighs more than 6 pounds, or exceeds 16
inches in any dimension, shall not be supported by the screw shell of a lampholder.

Portable lamps are to be wired with flexible cord and have an attachment plug of the polarized
or grounding type. If the portable lamp uses an Edison-based lampholder, the grounded conductor
shall be identified and attached to the screw shell and the identified blade of the attachment plug.
In addition, portable handlamps must have a metal shell; paperlined lampholders are not to be used;
handlamps must be equipped with a handle of molded composition or other insulating material;
handlamps are to be equipped with a substantial guard attached to the lampholder or handle; and
metallic guards shall be grounded by the means of an equipment grounding conductor which runs
within the power supply cord.

Lampholders of the screw-shell type are to be installed for use as lampholders only. Lam-
pholders installed in wet or damp locations must be of the weatherproof type. Fixtures installed in
wet or damp locations must be identified for the purpose and installed so that water cannot enter
or accumulate in wireways, lampholders, or other electrical parts.

Receptacles

Receptacles, cord connectors, and attachment plugs are to be constructed so that no receptacle or
cord connector will accept an attachment plug with a different voltage or current rating, other than
that for which the device is intended. However, a 20-ampere T-slot receptacle or cord connector
may accept a 15-ampere attachment plug of the same voltage rating. Receptacles connected to
circuits, having different voltages, frequencies, or types of current (ac or dc) on the same premises,
must be of such design that the attachment plugs used on these circuits are not interchangeable.
A receptacle installed in a wet or damp location must be designed for the location.

Appliances

Appliances, other than those in which the current-carrying parts at high temperatures are necessarily
exposed, shall, normally, have no live parts exposed to employee contact. A means is to be provided
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to disconnect each appliance. Each appliance is to be marked with its rating in volts and amperes,
or volts and watts.

Motors

Motors, motor circuits, and controllers may require that one piece of equipment shall be “in
sight from” another piece of equipment: one is visible and not more than 50 feet from the other.
A disconnecting means is to be located, in sight, from the controller location. The controller
disconnecting means for motor branch circuits over 600 volts, nominal, may be out of sight of the
controller, if the controller is marked with a warning label that gives the location and identification
of the disconnecting means; this means is to be locked in the open position.

The disconnecting means must disconnect the motor and the controller from all ungrounded
supply conductors, and be designed so that no pole can be operated independently. If a motor and
the driven machinery are not in sight from the controller location, the installation must comply with
one of the following conditions: the controller disconnecting means must be capable of being locked
in the open position; a manually operable switch must be placed in sight of the motor location that
will disconnect the motor from its source of suppl