1-2.005 October 1995
Country of Origin: U.S.

R1SKtopics

Hazard Detection Control

Introduction

A study of industrial accident statistics
reveals that almost six times as many
industrial accidents occur as a result of
unsafe acts of employees as compared to
unsafe physical conditions in the plant,
and yet, very little is usually done to un-
derstand or control the human element.
For example, posters like ““Drive Safely”
do very little for the success of a safety
program. A hazard detection and con-
trol program that does not take into ac-
count human elements is almost certain
to fail.

Definitions
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Accident: An unintended event that has
the potential to cause damage to prop-
erty, injury, iliness, or death.

Loss: The bodily injury, death, financial
or property damage arising out of an
accident.

Unsafe Condition: A physical condition
within the environment that has the po-
tential to cause or contribute to an acci-
dent.
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Where standard solutions are the exception

Unsafe Practice (Act): A knowing or
unknowing violation of the standard
accepted procedures or practices with
the potential to cause or contribute to an
accident.

If hazards such as unsafe conditions
and/or unsafe practices can be detected,
action can be taken to eliminate or
modify them. These can help prevent an
accident from occurring and, hence, pre-
vent a loss. To do this successfully, one
must understand the nature of unsafe
conditions and unsafe acts and the rea-
sons for their occurrence. If a hazard
cannot be prevented, the strategy would
be to control its frequency and severity
aspects.

Nature of Unsafe Condition Type Haz-
ards:

Hazards from unsafe conditions can be
temporary or permanent. They generally
remain in the environment until found
either by inspection or by accident.
They tend to worsen with elapsed time.
An important characteristic of these
types of hazards is that once the funda-
mental cause of their existence is found
and acted upon, they do not usually re-
occur for an extended period of time.
Unsafe condition type hazards can be
caused by:
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unsafe practices

previous accidents

damaged equipment

normal wear and tear

poor maintenance

fabrication and/or design defects
improper arrangement or layout
environmental contamination

by products of an operation

Nature of Unsafe Practice Type Hazards:
Hazards from unsafe work practices
arenT always as easily identifiable as
those from unsafe conditions. However,
they will often result in a larger percent-
age of accidents. These hazards are of-
ten brought about by:

lack of knowledge or skill

incentive to commit an unsafe act
(deliberate acts)

existing poor work habits
habit interference reaction
mental or physical impairment

Because unsafe practices are usually
harder to detect than the unsafe condi-
tion type hazards, they are much more
difficult to control. They occur inter-
mittently and last a short time. The rea-
sons for their occurrence can vary from
individual to individual as well as varying
reasons for the same individual. Analy-
sis of unsafe work practices requires an
understanding of human nature in order
to target a specific solution to each case.
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Hazard Detection

A good safety program always starts with
hazard detection which consists of a de-
liberate search and identification of vari-
ous unsafe conditions and unsafe prac-
tices in the work place. It requires a
good knowledge of acceptable standards,
codes, regulations, and safe work prac-
tices. The tools that are most commonly
used in hazard detection include:

physical inspection
accident investigation

accident analysis
Physical Inspection:

A physical (or facility) inspection is a
program of systematic and planned plant
observations for the effective prevention
of accidents and efficient management
of the people, equipment, machines, and
environment. Inspections can be formal
or informal and are very suitable for de-
tecting unsafe condition type hazards. A
program of regular physical inspections
can help a tendency to overlook less ob-
vious unsafe condition-type hazards. A
program of regular physical inspections
can help one spot developing unsafe
conditions before they become danger-
ous and produce an accident. The main
weakness is that physical inspections are
not as suitable for detecting hazards
from unsafe work practices. They also
may not reflect the actual accident expe-
rience and may have a tendency to
overlook less obvious unsafe condition
type hazards.

Accident Investigation:

An accident investigation is basically an
objective account, analysis, and evalua-
tion of an accident based on all facts,
opinions, statements, and related infor-
mation. A true accident investigation
also includes a recommended corrective



action to prevent a recurrence of the
accident.  Accident investigations are
““postmortem in nature, because the
accident and loss have already occurred.
This technique can successfully find the
fundamental or basic unsafe practice(s)
or condition(s) responsible for creating
the specific hazard and the subsequent
accident. A word of caution, however, is
that investigations are only as good as
the ability of the person making them.
In addition, there may be a tendency to
overlook other unsafe practices or con-
ditions that are not directly involved in
causing the specific accident being in-
vestigated.

Accident Analysis:

An Accident Analysis is a collective
analysis of data obtained from a variety
of accident information. If accident re-
ports and investigations, including First
Aid records, are included in this analysis,
it significantly enhances its effectiveness
in detecting unsafe conditions and un-
safe practice hazards. Accident/Incident
Analysis looks at the total loss experi-
ence to highlight the ““vital few”” acci-
dents that result in significant loss. This
provides valuable insight in the loss data
that may not be apparent in a single ac-
cident. It is most useful in providing a
focus for corrective actions when the
resources for any remedial action are
scarce.

A successful accident analysis requires a
good knowledge of various factors in-
volved, but is only as good as the acci-
dent data available. Therefore, good
accident recordkeeping is essential

Hazard Control

Unsafe conditions associated with nor-
mal wear and tear are some of the easiest
to correct by instituting a good mainte-
nance program. Hazards caused by de-
fects in tools, equipment, and work place
require more in-depth analysis like Proc-
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ess/Equipment Hazard Review and Er-
gonomic Analysis.

Unsafe conditions arising out of envi-
ronmental contamination may require
engineering controls. It is important to
note that unsafe practices. like poor
work habits, also create unsafe condi-
tions. Once correctly identified, control
of unsafe condition hazards is usually a
matter of allocating adequate resources
for the corrective action.

Unsafe acts committed out of lack of
knowledge are usually the most danger-
ous but probably the easiest to control
by providing proper instruc-
tions/training, like employee orientation.
Unsafe acts committed because of
poor/unsafe work habits can be cor-
rected by training and periodically re-
training until the unsafe work habits are
replaced by the safe ones. Unsafe acts
that are committed knowingly or delib-
erately can be addressed by providing a
stronger incentive to choose a safe prac-
tice over an unsafe one. These incen-
tives can be positive, ie., reward, or
negative, i.e., punishment. The incentive
value of various objects and activities
varies with different individuals and
situations. They pose a creative chal-
lenge to management. A person com-
mitting an unsafe act knowingly is gener-
ally aware of the danger and sometimes
takes a compensating action to protect
him or herself. For example, a driver
running a red light will often make sure
there is no police officer around to issue
a ticket.

Employee physicals and other careful
job placement measures can help mini-
mize adverse effects of an individual 3
physical or mental disabilities.

Habit Interference Reaction or Habit
Pattern Interference is the unpredictable
and uncontrollable action produced
when the conscious mind is unable to
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select or maintain the correct sequence
or action for the task being performed.
They help in explaining certain ““‘com-
pletely illogical”” (unsafe) acts by indi-
viduals. Daydreaming, sudden shock,
loud noise, emotional or physical stress
and panic situations are some of the ex-
amples of Habit Pattern Interference.
They are most difficult to predict and
almost impossible to eliminate com-
pletely. It is for this reason that guards,
protective safety equipment, and the
engineering methods are necessary to
protect even the most experienced em-
ployee.

Summary

An effective hazard detection and con-
trol program must employ all three haz-
ard detection tools discussed earlier:
physical inspection; accident investiga-
tion; accident analysis well as imple-
menting specific methods to control
identified deficiencies. Each method has
certain strengths as well as weaknesses.
However, they compliment each other in
detecting and controlling unsafe condi-
tions and unsafe as practices that can
result in loss producing conditions.
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