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PREFACE
D. L. Shah Trust For Applied Science, Technology, Arts and Philosophy was founded on
28th June 1994 by Late Dahyabhai Lallubhai Shah with two other Trustees, namely
Rohan Shah and Hari Krishna Taneja with the following main goals:
(1) Quality of products and services provided by Indian companies should receive
recognition universally and ―Made in India‖ brand should earn respect in all
parts of the world. Customers in India abroad should have confidence and feel
that when they are dealing with an Indian company they have nothing to fear.
Quality of life is directly related to the environment we live in and hence we can
only improve if we know how to manage our environment, safety and health.
(2) Inculcate the spirit of ―scientific temper with a human and humane face‖ among
all our people in India.
With above goals in mind, the Trust set out to achieve its goals. In the initial few years,
Trust decided to spread the concept of good quality in our manufactured products and
services and how it can prove to be beneficial in our quest for world markets. Towards
this end, the Trust got 20 books authored by top quality experts in India printed and
distributed free of cost to a very large audience (60,000 copies of each book ) in the
country, including quality professionals, corporates, universities, schools, colleges,
public libraries, etc; This resulted in creating an awareness in the minds of policymakers, manufacturers of products, providers of services and ordinary people and
helped them to understand the benefits of quality. If the quality of products
manufactured and services provided by its service providers in India has considerably
improved since 1994, a significant credit must go to the Trust in bringing about this
change through these books.
The Trust has joined hands with Quality Council of India (QCI), New Delhi since the
year 2005 and instituted National Quality Awards which are given at the Annual Quality
Conclave. These awards are given away to various categories of manufacturers of
products and service providers both from the private sector and public sector including
various departments of the central and state governments. The Trust has published two
books of quality award-winning case studies and these are available for sale in the
offices of QCI, New Delhi and office of the Trust in Mumbai.
Simultaneously, the Trust has been quite active in creating awareness regarding the
need for protection of environment and improving the health and safety of Indian
workers. The Trust has joined hands with The Energy and Resources Institute (TERI), a
world-renowned not-for-profit, policy and research organization working in the fields of
energy, environment and sustainable development to train a large number of school
teachers in Maharashtra and Goa through Activity-Based learning on the subject of
environment and its protection. Trust has produced a 26-part TV serial on the subject
of environment intended to create an awareness in the minds of children and young
persons. This serial was aired DD Bharati.
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The Trust has been publishing two e-journals, one on the subject of Quality and other on
the subject of Safety. These are called Quality Info and Safety Info and are published
fortnightly and sent free of cost to anyone who may be interested in these subjects. The
Trust has consistently received excellent feedback related to both these journals from
quality and safety professionals.
The Trust has now joined hands with the Indian Chapter of globally recognized
American Society of Safety Engineers(ASSE) and has instituted awards for individuals
who are making contributions to the improvement of safety, environment and
sustainability in the country. The first set of these awards will be given away at Safety
India 2015 on October 15. The criteria for the awards and the scrutiny of applicants have
been very carefully drawn up by a committee of experts from ASSE and the Trust while
the funds for the awards will be met by the Trust.
On the occasion of the inauguration of these awards during Safety India Conclave
arranged by the India Chapter of ASSE in Mumbai on 15th October to 16th October 2015,
the Trust is pleased to release its first book on the subject of Occupational Safety and
Health. It is a compilation of selected articles from its fortnightly e-journal Safety Info.
A copy of this complimentary CD is being included in the each attendee‘s kit. We hope
that you will find it useful.
Any individual desiring to receive a complimentary copy of our fortnightly journal
Safety Info and a complimentary copy of our fortnightly journal Quality Info may
send an e-mail to dlshahtrust@gmail.com or dlshahtrust@yahoo.co.in or
haritaneja@hotmail.com in order to receive the same.

Hari Krishna Taneja
Trustee,
D. L. Shah Trust
for Applied Science, Technology, Arts and Philosophy,
Mumbai
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CHAPTER 1
What is Safety?
Safety is the state of being "safe" (from French sauf), the condition of being protected against physical,
social, spiritual, financial, political, emotional, occupational, psychological, educational or other types or
consequences of failure, damage, error, accidents, harm, or any other event which could be considered
non-desirable. This can take the form of being protected from the event or from exposure to something
that causes health or economic losses. It can include protection of people or of possessions.
Other Meanings of Safety
There also are two slightly different meanings of safety. For example, home safety may indicate a
building's ability to protect against external harm events (such as weather, home invasion, etc.), or may
indicate that its internal installations (such as appliances, stairs, etc.) are safe (not dangerous or harmful)
for its inhabitants
Limitations of Safety
Safety can be limited in relation to some guarantee or a standard of insurance to the quality and
unharmful function of an object or organization. It is used in order to ensure that the object or
organization will do only what it is meant to do.
It is important to realize that safety is relative. Eliminating all risk, if even possible, would be extremely
difficult and very expensive. A safe situation or act is one where risks of injury or property damage are low
and manageable.
Types of safety
It is important to distinguish between products that meet standards, that are safe, and those that merely
feel safe. The highway safety community uses these terms:
Normative safety
Normative safety is a term used to describe products or designs that meet applicable design standards.
Substantive safety
Substantive or objective safety means that the real-world safety history is favourable, whether or not
standards are met.
Perceived safety
Perceived or subjective safety refers to the level of comfort of users. For example, traffic signals are
perceived as safe, yet under some circumstances, they can increase traffic crashes at an intersection.
Traffic roundabouts have a generally favourable safety record, yet often make drivers nervous.
Risks and responses
Safety is generally interpreted as implying a real and significant impact on risk of death, injury or damage
to property. In response to perceived risks many interventions may be proposed with engineering
responses and regulation being two of the most common.
Probably the most common individual response to perceived safety issues is insurance, which
compensates for or provides restitution in the case of damage or loss.
System safety and reliability engineering
System safety and reliability engineering is an engineering discipline. Continuous changes in technology,
environmental regulation and public safety concerns make the analysis of complex safety-critical systems
more and more demanding.
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A common fallacy, for example among electrical engineers regarding structure power systems, is that
safety issues can be readily deduced. In fact, safety issues have been discovered one by one, over more
than a century in the case mentioned, in the work of many thousands of practitioners, and cannot be
deduced by a single individual over a few decades. Knowledge of the literature, the standards and custom
in a field is a critical part of safety engineering. A combination of theory and track record of practices is
involved, and track record indicates some of the areas of theory that are relevant.
Safety is often seen as one of a group of related disciplines: quality, reliability, availability, maintainability
and safety. (Availability is sometimes not mentioned, on the principle that it is a simple function of
reliability and maintainability.) These issues tend to determine the value of any work, and deficits in any
of these areas are considered to result in a cost, beyond the cost of addressing the area in the first place;
good management is then expected to minimize total cost.
Safety measures
Safety measures (both qualitative and quantative) are activities and precautions taken to improve safety.
Some common safety measures include:
Periodical safety inspections(including walk-through inspections) identifying deficiencies and
taking suitable corrective actions;
 Consultation with employees, identification of deficiencies and taking suitable corrective actions;
 Hazard Identification, Risk Analysis and Risk controls;
 Visual and Non-destructive testing for flaws such as cracks, peeling, loose connections;
 Chemical analysis;
 Destructive and non-destructive testing;
 Stress testing subjects a person or product to stresses in excess of those the person or product is
designed to handle, to determining the "breaking point";
 Safety margins/Safety factors. For instance, a product rated to never be required to handle more
than 200 pounds might be designed to fail under at least 400 pounds, a safety factor of two.
Higher numbers are used in more sensitive applications such as medical or transit safety;
 Implementation of standard protocols and procedures so that activities are conducted in a known
way;
 Training of employees, vendors, product users;
 Instruction manuals explaining how to use a product or perform an activity
 Instructional videos demonstrating proper use of products;
 Government regulation so suppliers know what standards their product is expected to meet;
 Industry regulation so that organizations know what safety measures is expected. Industry
regulation is often imposed to avoid potential government regulation;
 Self-imposed regulation of various types;
 Statements of Ethics by industry organizations or an individual company so its employees know
what is expected of them;
 Drug testing of employees, etc;
 Physical and medical examinations to determine whether a person has a physical or medical
condition that would create a problem;
 Periodic appraisal of employees and departments;
 Establishment of safety culture and improvement in safety behavior;
 Behavior sampling: assessing behavior of personnel to identify unsafe work practices that might
require correction;
 Reactive measures of performance to monitor accidents, incidents (including near-misses) and
other historical evidence of deficient safety performance;
 Incident investigations, root cause analysis and taking suitable corrective actions;
 Testing and reviewing emergency preparedness and response plans and procedures (including
evacuation procedures) periodically;
 Safety audits and audits of safety management systems.
_____________________________________________________________________________________________
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CHAPTER 2
Hazard Identification, Risk Assessment
And Risk Control
2.1

General

Hazards have the potential to cause death, physical injury, or damage to property or loss of materials.
Hazards therefore need to be identified before the risks associated with these hazards can be assessed
and, if no controls exist or existing controls are inadequate, effective controls should be implemented
according to the hierarchy of controls.
An organization will need to apply the process of hazard identification1 and risk assessment2 to determine
the controls that are necessary to reduce the risk of incidents3. The overall purpose of the risk assessment
process is to recognize and understand the hazards4 that might arise in the course of the organization‘s
activities and ensure that the risks5 to people arising from these hazards are assessed, prioritized and
controlled to a level that is acceptable6.
This is achieved by:






1Process

Developing a methodology of hazard identification risk assessment;
Identifying hazards;
Estimating the associated risk levels, taking into account the adequacy of any existing controls (it
may be necessary to obtain additional data and perform further analysis in order to achieve a
reasonable estimation of the risk level);
Determining whether these risks are acceptable, and
Determining the appropriate risk controls, where these are found to be necessary (workplace
hazards and the way they are to be controlled are often defined in regulations, codes of practice,
guidance published by regulators, and industry guidance documents).

of recognizing that a hazard exists and defining its characteristics.

2Process

of evaluating the risk arising from a hazard(s), taking into account the adequacy of any existing controls, and
deciding whether or not the risk is acceptable.
3An

event in which fatality or physical injury or damage to property or loss of materials (regardless of severity)
occurred or could have occurred.
Note 1: An accident is an incident which has given rise to fatality or physical injury or damage to property or loss of
materials;
Note 2: An incident where no fatality or physical injury or damage to property or loss of materials occurs May also
be referred to as near-miss, near-hit, close call or dangerous occurrence.
Note 3: An emergency situation is a particular type of incident.
4Source,

situation or act with a potential for harm in terms of fatality, physical injury or damage to property or loss of
materials or a combination of these.
5Combination

of the likelihood of occurrence of a hazardous event or exposure(s) and severity of injury or damage or
loss that can be caused by the event or exposure(s).
6A

risk that has been reduced to a level that can be tolerated by an organization having regard to its legal obligations
and its own safety policy.
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The result of risk assessment enables the organization to compare risk reduction options and prioritize
resources for effective risk management.
The outputs from the hazard identification, risk assessment and determining control processes should
also be used throughout the development and implementation of the safety management system.
Figure below provides an overview of the risk assessment process.
Develop
Methodology
Identify
Hazards

Monitor &
Review

Implement
Controls

Manage
Change

Assess
Risks

Determine
Controls

Note: The development of the methodology can itself be subject to change or improvement
Overview of the hazard identification and risk assessment process
2.2

Developing a methodology and procedures for hazard identification and risk
assessment

Hazard identification and risk assessment methodology vary greatly across industries, ranging from
simple assessments to complex quantitative analyzes with extensive documentation, individual hazards
may require that different methods to used, e.g. an assessment of long term exposure to chemicals may
need a different method than that taken for equipment safety or for assessing an office workstation. Each
organization should choose approaches that are appropriate to its scope, nature and size, and which meet
its needs in terms of detail, complexity, time, cost and availability of reliable data. Taken together, the
chosen approaches should result in a comprehensive methodology for the ongoing evaluation of the
organization‘s risks.
The management of change may need to be applied to changes in assessed risk, determination of controls,
or the implementation of controls. Management review should be used to determine whether changes to
the methodology are needed overall.
To be effective, the organization‘s procedures for hazard identification and risk assessment should take
account of the following:







Hazards
Risks
Controls
Management of change
Documentation
On-going review

To ensure consistency of application, it is recommended that these procedure(s) may be documented.
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2.3

Hazard identification

In any workplace there may be sources (e.g. moving machinery, radiation or energy sources) situations
(e.g. working at heights) or acts (e.g. manual lifting) with a potential for harm in terms of human injury,
damage or loss or a combination of these. Hazard identification should aim to proactively identify all such
sources, situations or acts arising from an organization‘s activities.
Hazard identification should consider different types of hazards including physical, chemical, biological
and psychosocial.
The organization should establish specific hazard identification tools and techniques that are relevant to
the scope of its safety management system.
The following sources of information or inputs should be considered during the hazard identification
process:
 Safety legal and other requirements. e.g. those that prescribe how hazards should be identified;
 Safety policy
 Monitoring data
 Occupational exposure and health assessments
 Records of incidents
 Reports from previous audits, assessments or reviews;
 Input from employees and other interested parties;
 Information from other management systems (e.g. for quality management or environmental
management );
 Information from employee safety consultations;
 Process review and improvement activities in the workplace;
 Information on best practice and/or typical hazards in similar organizations;
 Reports of incidents that have occurred in similar organizations;
 Information on the facilities, processes and activities of the organization, including the following :
o Workplace design, traffic plans (e.g. pedestrian walkways, vehicle routing), site plan(s);
o Process flowcharts and operations manuals;
o Inventories of hazards materials (raw materials, chemicals, wastes, products, sub
products);
o Equipment specifications
o Product specifications, material safety data sheets, toxicology and other OH&S data.
Hazard identification process should be applied to both routine and to non-routine (e.g. periodic,
occasional, or emergency) activities and situations.
Examples of non-routine activities and situations that should be considered during the hazard
identification process include:











Facilities or equipment cleaning
Temporary process modifications
Non-scheduled maintenance
Plant or equipment start-ups /shut-downs
Field trips
refurbishment
extreme weather conditions
utility (e.g. power, water, gas etc.) disruptions
temporary arrangements
emergency situations

Hazard identification should consider all persons having access to the workplace (e.g. customers, visitors,
service contractors, delivery personnel, as well as employees) and;


the hazards and risks arising from their activities;

10




the hazards arising from the use of products or services supplied to the organization by them;
their degree of familiarity with the workplace; and
their behaviour.

Taking human factors into account means applying what is known about human capabilities, behaviours
and limitations when evaluating the hazards and risks of processes, equipment and work environments.
Human factors should be considered whenever there is a human interface and takes into account issues
such as ease of use, potential for operational errors, operator stress and user fatigue.
In considering human factors, the organization‘s hazard identification process should consider the
following






the nature of the job (workplace layout, operator information, work load, physical work, work
patterns)
the environment (heat, lighting, noise, air quality)
human behaviour (temperament, habits, attitude)
psychological capabilities (cognition, attention)
physiological capabilities (biomechanical, anthropometrics/physical variation of people).

In some instances, there may be hazards which occur or originate outside the workplace that can impact
individuals within the workplace (e.g. releases of toxic materials for neighbouring operations). Where
such hazards are foreseeable, there should be addressed.
The organization may need or wish to give consideration to hazards created beyond the boundary of the
workplace particularly where there is a legal obligation or duty of care concerning such hazards. These
hazards may also be addressed through the organization‘s environmental management system.
For the hazard identification to be effective the organization should use a comprehensive approach that
includes information from a variety of sources, especially inputs from people who have knowledge of its
processes, tasks or systems, e.g.








observation of behaviour and work practices
benchmarking
interviews and surveys
safety tours and inspections
incident reviews
monitoring and assessment of hazardous exposures (chemical and physical agents)
workflow and process analysis

Hazard identification should be conducted by a person(s) with competence in relevant hazard
identification methodologies and techniques and appropriate knowledge of the work activity.
Checklists can be used as a reminder of what types of potential hazards to consider and to record the
initial hazard identification; however, care should be taken to avoid over reliance on the use of checklists.
Checklists should be specific to the work area, process or equipment being evaluated.
2.4

Risk assessment

General
Risk is the combination of the likelihood of an occurrence of a hazardous event or exposure(s) and the
severity (consequence) of injury that can be caused by the event or exposure(s).
Risk assessment is a process of evaluating the risk(s) arising from a hazard(s), taking into accounts the
adequacy of any existing controls, and deciding whether the risk(s) is acceptable.
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An acceptable risk is a risk that has been reduced to a level that the organization is willing to assume with
respect to its legal obligation, its safety policy and its safety objectives.
NOTE Some reference documents use the term ‗risk assessment‘ to encompass the entire process of
hazard identification, determination of risk, and the selection of appropriate risk reduction or risk control
measures.
Risk assessment inputs
Inputs to the risk assessment processes may include, but are not be limited to, information or data on the
following:





















details of location(s) where work is carried out;
the proximity and scope for hazardous interaction between activities in the workplace
security arrangements;
the human capabilities, behaviour, competence, training and experience of those who normally
and/or occasionally carry out hazardous tasks;
toxicological data and epidemiological data ;
the proximity of other personnel (e.g. cleaners visitors, contractors, the public) who might be
affected by hazardous work;
details of any work instructions, systems of work and/or permit to work procedures, prepared for
hazardous tasks;
manufacturers‘ or suppliers‘ instructions for operation and maintenance of equipment and
facilities;
the availability and use of control measures (e.g. for ventilation , guarding, personal protective
equipment, etc);
abnormal conditions e.g. the potential interruption of utility services such as electricity and water,
or other process failures;
environmental conditions affecting the workplace;
the potential for failure of plant and machinery components and safety devices or for their
degradation from exposure to the elements or process materials;
details of access to, and adequacy / condition of emergency procedures, emergency equipment,
emergency escape routes, emergency communication facilities, and external emergency support
etc;
monitoring data related to incidents associated with specific work activities;
the findings of any existing assessments relating to hazardous work activity;
details of previous unsafe acts either by the individuals performing the activity or by others (e.g.
adjacent personnel, visitors, contractors etc);
the potential for a failure to induce associated failures or disabling of control measures
the duration and frequency at which tasks are carried out;
the accuracy and reliability of the data available for the risk assessment ;
Any legal or other requirements which prescribe how the risk assessment has to be performed or
what constitutes an acceptable risk e.g. sampling methods to determine exposure, use of specific
risk assessment methods, or permissible exposure levels.

Risk assessment should be conducted by a person(s) with competence in relevant risk assessment
methodologies and techniques and appropriate knowledge of the work activity.
Risk assessment methodologies
Both qualitative and quantitative methods of analysis can be applied to the assessment of risk. The
‗operator' and ‗regulator' should discuss the appropriate methods of analysis for potential major accident
events.
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As Low As Is Reasonably Practicable (ALARP)
One of the objectives of risk assessment is to demonstrate that risk from potential major accident events
has been reduced to a level as low as reasonably practicable (ALARP).
The British Medical Association has produced a guide which opens with the words "Nothing in life is
safe". In a section on the acceptability of risk, the publication notes that the Association tries to avoid the
use of the terms "safe" and "safety" as they "imply zero risk, which for all practical purposes cannot be
attained".
The term As low as is reasonably practicable, when talking of levels of risk reduction, is used in
recognition of this and of the fact that, in practice, there has to be a limit set on the amount of effort and
resources that can be applied to the continued reduction of risk.
It is not possible to define ALARP in purely objective and absolute terms. There will always be a need for
experienced judgement and subjective opinion - and hence always the potential for debate. Ultimately,
whether ALARP has been reached may need to be decided in a court. A working definition (as developed
by an expert panel to satisfy duty of care requirements) of when a risk is ALARP includes:
the use of best available technology capable of being installed, operated and maintained in the
work environment by the people prepared to work in that environment;
the use of the best operable and maintainable management systems relevant to safety;
the maintenance of the equipment and management systems to a high standard; and
exposure of employees to a level of risk which is low.
Additionally, the concept of reasonable practicability recognises that the cost and physical difficulty of
avoiding the risk plays a part in the decision as to whether or not the risk levels associated with control
measures adopted by the operator are acceptable. The decision will also take into consideration prevailing
standards and the knowledge of the hazards and risks by personnel at the facility.
Quantitative Risk Assessment (QRA)
Quantitative Risk Assessment is a tool which can assist in the selection of acceptable solutions to safety
problems. It is used to formally and systematically identify potentially hazardous events, and to estimate
the likelihood and consequence to people, environment and resources of accidents developing from those
events.
The probability of an event occurring can be expressed quantitatively, and is based on the statistical
analysis of historical data. When historical data is not available, or only available for facilities operating in
different circumstances, it is necessary to rely on the opinions of experts to interpret data for comparable
equipment or to make a best estimate.
Ideally, the level of risk involved in the operation of a particular facility would be determined by
quantitative risk assessment, and the assessed risk compared with some numerically defined targets or
criteria. Where the assessed risk exceeded the criteria, the operator would be required to reduce risks to
below those criteria.
The use of QRA is also felt to be more analytical and objective that mere qualitative statements or
assertions, allowing critical areas of risk to be assessed and ranked in order of priority. Assumptions can
be checked for sensitivity and the scope and/or depth of a safety case conveniently limited by
demonstrating either that an adverse event has a very remote probability of occurring or that a particular
consequence is relatively minor. A more convenient and clearer mutual understanding can be achieved.
QRA also allows measurement against target criteria and comparison with other (and everyday) risks, and
permits cost benefit considerations to be addressed objectively.
Unfortunately, QRA has a number of limitations, and debate continues worldwide about its precision,
comprehensiveness, reproducibility and best use. Its use requires scarce, highly skilled (and expensive)
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staff. Often, adequate relevant historical data does not exist and worldwide data is not appropriate. In
particular, there are substantial difficulties in defining the frequency or probability of human errors
involving general activities such as poor design, ill considered plant modifications, poor supervision of
work permits or poor operator training, etc. (This factor is particularly relevant when it is noted that a
high proportion of major accidents arise not from equipment failures but from these types of human
errors).
The UK Health and Safety Executive, along with other regulators, have moved somewhat away from their
initial stringent quantitative analytical approach that potentially resulted in costly engineering solutions.
In recognition of the limitations in applying QRA, HSE are moving to a more pragmatic approach, with
greater emphasis being placed on safety management systems to reduce risk to as low as reasonably
practicable.
At this time, best advice seems to be that QRA has an important part to play in analysing and
understanding the degree of risk in a particular operation, but that the absolute value of any assessed risk
is not suitable for use as the primary measure of the risk for regulatory purpose.
There is no explicit requirement for quantification of risk assessment in the preparation of Australian
safety cases the Safety Case Guidelines specify that acceptance criteria may be qualitative, quantitative or
both. However, offshore operators generally include some degree of QRA in their Formal Safety
Assessment.
An organization can use different risk assessment methods as part of an overall strategy for addressing
different areas or activities. When seeking to establish the likelihood of harm, the adequacy of existing
control measures should be taking into account. A risk assessment should be detailed enough to identify
appropriate control measures.
In many circumstances, safety and occupational health and safety risks can be addressed using simpler
methods and may be qualitative. These approaches typically involve a greater degree of judgment, since
they place less reliance on quantification data. In some cases, these methods will serve as initial screening
tools, to identify where a more detailed assessment is needed.
The risk assessment for the purpose of occupational health and safety should involve consultation with
workers and take into account legal and other requirements. Regulatory agency guidance should be taken
into account where applicable.
The organization should consider limitations in the quality and accuracy of the data used in the risk
assessments and the possible effect this could have on the resulting calculation of risk. The higher the
level of uncertainty in the data the greater is the need for caution in determining whether the risk is
acceptable.
Some organizations develop generic risk assessments for typical activities that may occur in several
different sites or locations. Such generic assessments can be useful as a starting point for more specific
assessments, but may need to be customized to be appropriate to the particular situation. This approach
can improve the speed and efficiency of the risk assessment process and improve the consistency of risk
assessments for similar tasks.
When the organization‘s risk assessment method uses descriptive categories for assessing severity or
likelihood of harm, they should be clearly defined, e.g. clear definitions of terms such as ―likely‖ and
―unlikely‖ are needed to ensure that different individuals interpret them consistently.
The organization should consider risks to sensitive populations (e.g. pregnant workers) and vulnerable
groups (e.g. inexperienced workers) as well as any particular susceptibilities of the individuals involved in
performing particular tasks (e.g. the ability of an individual who is colour blind to read instructions).
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The organization should evaluate how the risk assessment will take into account the number of workers
that may be exposed to a particular hazard. Hazards that could cause harm to large numbers of persons
should be given careful consideration even when they are less likely to occur.
Risk assessment to evaluate the harm from exposure to chemical, biological and physical agents might
require measurement of exposure concentrations with appropriate instruments and sampling methods.
Comparison of these concentrations should be made to applicable occupational exposure limits or
standards. The organization should ensure that the risk assessment considers both the short term and
long term consequences of exposure and the additive effects of multiple agents and exposures.
In some cases risk assessments are performed using sampling to cover a variety of situations and
locations. Care should be taken to ensure that the samples used are sufficient and adequately represent all
the situations and locations being assessed.
Some common methodologies for qualitative risk assessment
Simple qualitative risk assessment using 3x3 matrixes has been suggested in BS 8800:1996 (this standard
has since been withdrawn).However, the methodology is still valid and is simple to use in simple
situations. There are 3 levels of likelihood (HIGHLY UNLIKELY, UNLIKELY AND LIKELY). Similarly
there are 3 levels of harm (EXTREMELY HARMFUL, HARMFUL AND SLIGHTLY HARMFUL). A simple
risk level estimator is reproduced below:
A SIMILE RISK LEVEL ESTIMATOR (BS 8800:1996)
Highly unlikely
Unlikely

Slightly harmful
TRIVIAL RISK
TOLERABLE RISK

Harmful
TOLERABLE RISK
MODERATE RISK

likely

MODERATE RISK

SUBSTANTIAL
RISK

Extremely harmful
MODERATE RISK
SUBSTANTIAL
RISK
INTOLERABLE
RISK

Note: Tolerable here means that risk has been reduced to the lowest level that is reasonably practicable.
This standard has also provided a simple risk base control plan which is also reproduced below:
A SIMPLE RISK – BASED CONTROL PLAN
RISK LEVEL

ACTION AND TIME SCALE

TRIVIAL

No action is required and no documentary records need to be kept.

TOLERABLE

No additional controls are required. Consideration may be give to a more
cost-effective solution or improvement that imposes no additional cost
burden. Monitoring is required to ensure that the controls are maintained.
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MODERATE

Efforts should be made to reduce the risk, but the costs of prevention
should be carefully measured and limited. Risk reduction measures should
be implemented within a defined time period.
Where the moderate risk is associated with extremely harmful
consequences, further assessment may be necessary to establish more
precisely the likelihood of harm as a basis for determining the need for
improved control measures.

SUBSTANTIAL

INTOLERABLE

Work should not be started until the risk has been reduced. Considerable
resources may have to be allocated to reduce the risk. Where the risk
involves work in progress, urgent action should be taken.
Work should not be started or continued until the risk has been reduced.
If it is not possible to reduce risk even with unlimited resources, work has
to remain prohibited.

Note: Tolerable here means that risk has been reduced to the lowest level that is reasonably practicable.
An example of 5x5 matrix having 5 levels of likelihood and 5 levels of severity is given below.

LIKELIHOOD

SEVERITY
Insignificant

Minor

Moderate

Major

Catastrophic

Almost certain

High

High

extreme

extreme

extreme

Likely

Medium

High

High

extreme

extreme

Possible

Low

Medium

High

extreme

extreme

Unlikely

Low

Low

Medium

High

extreme

Rare

Low

Low

Medium

High

High

Numerical values may be assigned to categories to arrive at a source. Numerical scoring does not imply
greater accuracy because both are subjective and judgemental.
Management of change
The organization should manage and control any changes that can affect or impact its safety hazards and
risks. This includes changes to an organization‘s structure, plant/machinery, personnel, management
system, processes, activities, use of materials etc. Such changes should be evaluated through hazard
identification and risk assessment prior to their introduction.
The organization should consider hazards and potential risks associated with new processes or operations
at the design stage as well as changes in the organization, existing operations, products, services or
suppliers. The following are examples of conditions that should trigger a management of change process:





new or modified technology (including software), equipment, facilities, or work environment;
new or modified plant and machinery;
new or revised procedures, work practices, design specification or standards;
different types or grades of raw materials;

16



significant changes to the site‘s organizational structure and staffing, including the use of
contractors;
Modifications of health and safety devices and equipment or controls.

The management of change process should include consideration of the following questions to ensure that
any new or changes risks are acceptable:





2.5

Have new hazards been created?
What are the risks associated with the new hazards?
Have the risks from other hazards changed?
Could the changes adversely affect existing risk controls?
Have the most appropriate controls been chosen, bearing in mind usability, acceptability and
both the immediate and long term costs?
Determining the need for controls

Having completed a risk assessment and having taken account of existing controls the organization
should be able to determine whether existing controls are adequate or need improving; or if new controls
are required.
If new or improved controls are required, they should be prioritized and determined in accordance with
the principle of the elimination of hazards where practicable, followed in turn by risk reduction (either by
reducing the likelihood of occurrence or potential severity of injury or harm), with the adoption or
personal protective equipment (PPE) as a last resort (i.e. the hierarchy of controls).
The following provides examples of implementing the hierarchy of controls:
a) Elimination – modify a design to eliminate the hazard e.g. introduce mechanical lifting devices to
eliminate the manual handling hazard;
b) Substitution – substitute a less hazardous material or reduce the system energy (e.g. lower the
force, amperage, pressure, temperature, etc);
c) Engineering controls – install ventilation systems, machine guarding, interlocks, sound
enclosures etc;
d) Signage, warnings, and/or administrative controls – install alarms, safety procedures, equipment
inspections, access controls, regulate and record working hours and rest hours; P-T-W, tag-out,
lock-out systems and
e) Personal protective equipment – safety glasses, hearing protection, face shields, safety harnesses
and lanyards, respirators and gloves.
In applying the hierarchy, consideration should be given to the relative costs, risk reduction benefits, and
reliability of the available options.
An organization may also need to take into account:









the need for a combination of controls, combing elements from the above hierarchy (e.g.
engineering and administrative controls);
established good practice in the control of the particular hazard under consideration;
adapting work to the individual (e.g. to taken account of individual mental and physical
capabilities);
taking advantage of technical progress to improve controls;
using measures that protect everyone (e.g. by selecting engineering controls that protect everyone
in the vicinity of a hazard in preference to PPE);
human behaviour and whether a particular control measure will be accepted and can be
effectively implemented;
typical basic types of human failure (e.g. simple failure of a frequently repeated action, lapse of
memory or attention, lack of understanding or error of judgment, and beach of rules or
procedures) and ways of preventing them;
the need to introduce planned maintenance of, for example, machinery safeguards and interlocks;
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the possible need for emergency /contingency arrangements where risk controls fail;
the potential lack of familiarity with the workplace and existing controls of those not in the direct
employment of the organization e.g. visitors, contractor personnel etc.

Once the controls have been determined the organization may need to prioritize its actions to implement
them. In the prioritization of actions the organization should take into account the potential for risk
reduction of the planned controls. It may by preferable that actions addressing a high risk activity or
offering a substantial reduction of risk could take priority over actions that have only limited risk
reduction benefit.
In some cases, it may be necessary to modify work activities until risk controls are in place or apply
temporary risk controls until more effective actions are completed. For example, the use of hearing
protection as an interim measure until the source of noise can be eliminated, or the workplace segregated
to reduce the noise levels. Temporary controls should not be regarded as a long term substitute for more
effective risk control measures.
Legal requirements, voluntary standards and codes of practice can specify appropriate controls for
specific hazards. In some cases, controls will need to be capable of attaining ―as low as reasonably
practicable‖ (ALARP) levels of risk.
The organization should conduct ongoing monitoring to ensure that the adequacy of the controls is being
mainlined.
Note the term ―residual risk‖ is often used to describe the risk that remains after controls have been
implemented.
2.6

Recording and documenting the results

The organization should documents and keeps the results of hazards identification, risk assessments and
determined control.
The following types of information should be recorded:






identification of hazards;
determination of the risks associated with the identified hazards;
indication of the levels of the risks related to the hazards;
description of , or reference to, the measures to be taken to control the risks;
identification of the competency requirements for implementing the controls.

When existing or intended controls are used in determining risks, these measures should be clearly
documented so that the basis of the assessment will be clear when it is reviewed at a later date.
[
The description of measures of monitoring and controlling the risks can be included within operational
control procedures. The identification of competency requirements can be included within training
procedures.
2.7

On-going review

Hazard identification and risk assessment should be on-going. This requires the organization to consider
the timing and frequency of such reviews, as affected by the following types of issues.






the need to determine whether existing risk controls are effective and adequate;
the need to respond to new hazards;
the need to respond to feedback from monitoring activities, incident investigation, emergency
situations or the results of emergency procedures;
changes in legislation;
external factors, e.g. emerging occupational safety and health issues;
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advances in control technologies;
changing diversity in the workforce, including contactors;
changes proposed by corrective and preventive action.

Periodic reviews can help ensure consistency across risk assessments carried out by different people at
different times. Where conditions have changed and/or better risk management technologies have
become available, improvements should be made as necessary.
It is not necessary to perform new risk assessments when a review can show that the existing or planned
controls remain valid.
Internal audits can provide an opportunity to check that hazard identifications, risk assessments and
controls are in place and up to date. Internal audits can also be useful opportunity to check whether the
assessment reflects actual workplace conditions and practice.
________________________________________________________________________
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CHAPTER 3
Recording of Incidents, Investigation of Incidents and
Root Cause Analyses
3.1 Few Definitions related to incidents, investigations and root cause analyses.
3.1.1

Incidents :

An unplanned sequence of events and/or conditions that results in, or could have reasonably resulted
in, a loss event.
Notes:
 This definition includes both accidents and near misses (defined below).
 Incidents are a series of events or conditions that contain a number of
structural/machinery/equipment/outfitting problems, human errors, external factors as well as
positive actions and conditions.
 An incident can be depicted using a timeline that includes the events and conditions that occurred
during the incident. However, it also includes information about the context in which the events
and conditions were performed.
3.1.2

Consequences :

Undesirable or unexpected outcomes may result in negative effects for an organization. These
consequences can range from minor injuries to major events involving loss of life, extensive property
loss, environmental damage, and breaches related to security.
Notes:
 Negative effects can include property damage or loss, personnel injury or illness, spills, loss of
business, loss of reputation, etc. Consequences can be of different magnitudes. For example,
grounding of a ship can result in no damage to the ship and just a short delay in completing the
voyage. Another grounding can result in hull damage and a large release of cargo. The same level
of effort may be put into investigating these two incidents, the first based on the potential
consequences (a near miss) and the second based on the actual consequences (an accident).
 The consequences and potential consequences of the incident should determine the level of effort
to invest in the analysis.
3.1.3

Loss Event

Undesirable consequences resulting from events or conditions or a combination of these.
Notes:
 Loss events will appear as statements within fault trees, 5-Why trees or causal factor charts. They
are developed by the investigator/investigation team to define the scope of the investigation or
analysis.


The way the loss event is stated and understood will define the scope of the incident analysis. For
example, selecting engine failure as the loss event will result in focusing on the engine failure.
Selecting ship‘s grounding after engine failure as the loss event will result in focusing on the
engine failure as well as the grounding incident. Selecting oil release after grounding of a ship
following engine failure as the loss event will result in the investigation of all three aspects of the
incident. Because of this, the loss event should be stated carefully and be precisely defined. A loss
event definition that only includes the immediate consequences results in recommendations that
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3.1.4

are fairly narrow in scope. A loss event definition that also includes the subsequent consequences
of the incident results in recommendations that are broader in scope.
Multiple loss events may be identified as part of a single investigation. Multiple loss events are
usually needed when there are different types of consequences and/or the consequences affect
different stakeholders.
Consequences of loss events can be realized immediately, or they can be delayed (for example,
future expenses incurred during repairs and costs of lost time of a machinery plant in service).
Accident

An incident with unexpected or undesirable consequences. The consequences may be related to
personnel injury or fatality, property loss, environmental impact, business loss, etc. or a combination
of these.
3.1.5

Near-Miss (sometimes also called “close call” or “hazardous occurrence”)

i) An incident with no consequences, but that could have reasonably resulted in consequences under
different conditions.
OR
ii) An incident that had some consequences that could have reasonably resulted in much more severe
consequences under different conditions.
Notes:
 An incident can be both an accident and a near-miss, an accident because it has immediate
consequences, but also a near-miss because the incident could have resulted in more severe
consequences.
 Everyone in the organization needs to have an understanding of how near- misses are defined by
the organization so that they can report appropriate incidents that meet the definition. An
incident can not be investigated if it is not reported. Examples of what is and what is not a nearmiss are usually required. To define a event that ―almost was‖ is difficult, but near-misses can be
operationally defined, for example, a near-miss can be operationally defined as:


It should be evident that there are very many possible operational definitions for a near-miss.
More global definitions are more easily achievable, such as:
-

3.1.6

One aircraft flying too close to another aircraft;
A ship touching soft bottom without grounding or stranding;
Restarting a lube oil system of a mechanical plant before vital system damage or failure
occurs.

An unexpected deviation from a flight plan (in case of commercial aircraft) or passage plan
(in case of a ship) or;
A period of operations where emergency or unusual rapid action is required;
An event that, under more usual circumstances would have resulted in a loss.

Event

A happening caused by humans, automatically operating equipment/components, external events or
the result of a natural phenomenon.
Note: Event descriptions typically include action verbs such as walked, turned, opened, closed, said,
radioed, discovered, decided, saw, ordered, etc. If negative (an error, failure or external factor), then
the event may also be a causal factor, intermediate cause or root cause.
3.1.7

Condition

A state of being.
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Notes:
 Includes process states, such as pressure, temperature, composition and level. Also includes the
state of training of an employee, the condition of supplies and the state of
equipment/structure/outfitting. If negative, then it can be a causal factor, intermediate cause or
root cause.
 These typically include passive verbs such as ―was‖ and ―were‖. No time is typically associated
with a condition.
3.1.8

Causal Factor

Structural/Machinery/Equipment/Outfitting problems, human errors and external factors that
caused an incident, allowed an incident to occur or allowed the consequences of the incident to be
worse than they might have been.
Notes:
3.2 For a typical incident, there are multiple causal factors.
3.3 Causal factors are identified during the first stage of the analysis.
3.4 Each causal factor is an event or condition for which steps should be taken to reduce or mitigate
its occurrence.
3.5 For each causal factor, underlying causes will be identified and recommendations will be
developed.
3.1.9

Structural/Machinery/Equipment/Outfitting Problems

Structural/Machinery/Equipment/Outfitting
performance of the item.

performance

that

deviates

from

the

desired

Note: The definition is not failure to perform as designed, but failure to perform as desired. This
means that items can perform as designed and still fail or be degraded, because it fails to perform as
desired (i.e., there is a gap between actual and desired performance). By defining failures in this way,
structural / machinery / equipment / outfitting design issues can cause failures/degradations.
3.1.10 Human Errors
Performance of humans that deviates from the desired performance.
Notes:
3.2 This definition is not a failure to perform as directed, but failure to perform as desired. An
individual can follow the procedure precisely and still perform a human error, because the
individual does not perform as desired (i.e., there is a gap between actual and desired
performance). In this situation, the procedure specifies the incorrect method for performing the
task.
3.3 Human errors that are causal factors might be performed by frontline personnel say, in a power
generation plant. Human errors performed by support organizations and management are
commonly classified as root causes.
3.1.11 External Factors
Issues outside the control of the organization. Examples include uncharted/unknown hazards to
navigation, unforeseen weather conditions, suicides or homicides and external events.
3.1.12 Intermediate Cause
An underlying reason why a causal factor occurred, but it is not deep enough to be a root cause.
Note: Intermediate causes are underlying causes that link causal factors and items-of-note to root
causes.
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3.1.13 Item-of-Note (ION)
A deficiency, error or failure that is not directly related to the incident sequence that is discovered
during the course of the investigation.
Note: IONs are usually at the causal factor or intermediate cause level. IONs are similar to audit
findings. If left uncorrected, these IONs may become causes of future incidents. Underlying causes
and recommendations can be developed for IONs as part of the investigation. Some organizations
assign responsibility for causal analysis of IONs to the individual departments.
3.1.14 Root Cause
Deficiency of a management system that allows the causal factors to occur or exist.
Notes:
 Root causes must be within the control of management to address. For a typical causal factor,
there are one to four root causes.
 Root causes are usually as deep as a typical root cause analysis will go in attempting to identify
the underlying causes of an incident. Organizational culture issues, which are deeper than root
causes, could also be identified and addressed, but most root cause analyses do not go to this level
because developing effective recommendations at the organizational culture level may be difficult.
3.1.15 Management System (MS)
A system put in place by management to encourage desirable behaviours and discourage undesirable
behaviours.
Note: Examples of management system elements include policies, procedures, training,
communications protocols, acceptance testing requirements, incident investigation processes, design
methods and codes and standards. Management systems strongly influence the behaviour of
personnel in an organization.
3.1.16 Safeguard
A physical, procedural or administrative control that prevents or mitigates consequences associated
with an incident.
Note: These are physical, procedural and administrative systems controlled by the organization‘s
management systems. For example, a design process (the management system) will result in
installation of an emergency diesel driven generator (the safeguard). The procedure development
process (the management system element) will result in a procedure on how to perform loading of
fuel in an aircraft (the safeguard).
3.1.17 Recommendation
A suggestion to develop, modify or enhance management systems or safeguards.
Note: Recommendations can be made to address the causal factor, intermediate cause and/or root
cause levels of the incident. Recommendations are the most important product of the analysis. They
are what will be implemented to change the organization‘s behaviour and prevent recurrence of the
incident or to minimize the consequences of the incident.
3.1.18 Resolution
Satisfactory disposition of a recommendation.
Note: Often, recommendation resolution results in implementation of the recommendation. However,
resolution could also result in implementing an alternate recommendation or no action at all.
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3.1.19 Root Cause Analysis (RCA)
An analysis that identifies the causal factors, intermediate causes and root causes of an incident and
develops recommendations to address each level of the analysis.
3.1.20 Apparent Cause Analysis (ACA)
An analysis that identifies the causal factors for the event and develops recommendations to address
them, but does not necessarily identify the root causes of the incident
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3.2

Incident Investigation

3.2.1

Flow Chart

Note :- CAR is an acronym for Corrective Action Report
The focus of this article is on the application of structured analysis techniques to the incident
investigation process. There are two levels of analyses that can be used as part of the incident
investigation process: apparent cause analyses (ACAs) and root cause analyses (RCAs). Root
cause analyses involve a deeper level of analysis than apparent cause analyses. The sections in this
article generally apply to both levels of analyses. For example, data gathering is performed for
both apparent cause analyses and root cause analyses. However, more effort is usually required to
gather data for a root cause analysis than for an apparent cause analysis. This is usually true for
most analysis activities.
This article will provide guidelines for the performance of incident investigation activities,
including:





3.2.2

Incident Investigation Initiation : It is important to record all incidents and then decide
how to classify and categories the incidents and to decide whether to conduct and in depth
investigation.
Data Gathering : Next is to decide how to collect data to collect data related to people,
processes, procedures, documents, site of the incidents and physical evidence associated with
an incident.
Data Analysis: Next step is to analyze incidents to determine causal factors using tools
such as causal factor charts, fault trees and the 5-Whys technique.
Generating Recommendations: Next step is to document causal factors and root causes
identified during an analysis, including how to identify what changes may be needed to
enhance management systems and reduce risks and thereby enhance safety.
Reporting and Trending: Next step is archive findings and recommendations to allow
review and trending of incident patterns after some period of root cause analysis.

Basis of investigation and incident
The question that arises is that if an organization has never had a means for formally investigating
incidents and yet still learns something from past incident, why is a structured approach needed?
Why should time, effort and resources be invested in performing an incident investigation?
While something may be learned from every incident by performing even a cursory investigation,
much more can be learned by using a more structured approach. If the structured approach is
efficient, the user can obtain an increased level of learning without much additional effort.
3.2.2.1

Rationale for Taking a Structured Approach to Incident Investigation
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Unstructured approaches can allow an organization to prevent the same incident from
recurring, but often unstructured approaches simply delay the recurrence (or change the
specifics of) the incident.
Example 1. A bearing on a pump fails. During an unstructured analysis, when it is
discovered that a pump failed because of a bad bearing, the bearing would be replaced
and the pump started again. But with this approach was anything learned from this
failure? No. How might something be learned? One means would be to ask questions in a
structured fashion, such as:








Why did the bearing fail?
Was the correct bearing for the pump used?
Was it installed correctly?
Was the bearing made of the correct material?
If it is made of the wrong material, how did our organization allow that to occur?
Why did a bearing of the wrong material get installed?
How is it determined which bearings to use when a repair is needed?

The answers to all of these questions allow a more thorough analysis of the incident.
Example 2. A workman slips and falls on the ground. Once medical treatment is
administered, is there anything else that should be done? How can something be learned
from this incident? Applicable questions that could be used to further examine the
situation could include:








Where did the person fall?
What were the floor conditions?
What was the weather like?
What shoes did the person have on?
Did any of these factors contribute to the incident?
Are there conditions like this on other parts of the organization that could prove
problematic?
What can be done by the organization to prevent or minimize the consequences of
this type of incident?

Yet many within an organization might question, ―Why should we take the time to answer
these questions? The equipment has been repaired and the workman is working again. In
addition, the workman has been told not to fall down anymore (to be more careful).
Aren‘t we done?‖
3.2.2.2 Depths of Analyses
A structured or systematic approach to incident investigation allows a deeper look into
management and work processes to determine the underlying causes of incidents. This
allows more fundamental changes to be made in processes. , Figure 1, ―Task Triangle
Showing Possible Depths of Analyses,‖ shows potential levels of analyses. At the top,
human errors, problems (including those related to structure, machinery, equipment or
other items) and/or external factors are analysed.
Farther down in the triangle are more fundamental causes and aspects of organizations.
These include controls for the task and for the process. Eventually management systems
and the organization‘s culture can be analysed. Analysing deeper into the triangle allows
organizations to increase the level of learning about how the organization functions and,
therefore, develop corrective and preventative actions that are more fundamental in
nature and broader in scope. These fundamental changes allow problems to be solved
once instead of several times.
An organization‘s operations may actually consist of many hundreds or thousands of
these triangles, one triangle for each task. Figure 2, ―Overlap of Multiple Task Triangles,‖
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shows three task triangles. The triangles have some areas in common and some that are
not. At the bottom levels of the triangles, the three task triangles have more in common
with each other. All share the same organizational culture.
The different tasks have many management systems in common. As one moves to higher
levels, there is less and less in common between the tasks.
To demonstrate how the commonality of management systems could affect different
tasks, suppose that there is a problem with one aspect of a management system. For
example, a limitation in a maintenance scheduling system could make it difficult to assign
personnel to tasks. As a result, some maintenance tasks may not get completed on
schedule. This could affect not only the proper performance of the maintenance tasks, but
it could impact operational tasks too. If an equipment failure occurs because of lack of
proper maintenance, operational workarounds might be used that could also lead to
losses. If this management system issue is situated at Location 1 on Figure 2, then it is in
the task triangles for all three tasks. This management system problem will make
performing all three tasks difficult, resulting in an increased potential for human errors
and failures for all three tasks.
Traditional problem solving would try to correct the situation at the human error,
failure/degradation or external factor level. To do so requires solving the problem
multiple times (whenever an error is committed during performance of any of these
tasks).
What if an incident investigation went deeper into the task triangles and solved the
problem at the management system level? This only requires solving the problem once.
Solving the problem once is much more efficient than solving it three times.
FIGURE 1 Task Triangle Showing Possible Depths of Analyses
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3.2.2.3 Structured Analysis Process
First, the problems at the top of the task triangle almost always make themselves known
without having to do in-depth analysis. For example, a human error results in a failure of
the pump or the failure of the pump itself causes a loss of lubrication. In both cases, not
much investigation has to be done to figure out what corrective action could be taken. In
the case of trying to solve the problem at the management system level, some
investigative work will need to be done. The symptom (the failed pump or loss of
lubrication) can be seen at the top of the task triangles, but the causes are buried within
deeper levels of the triangle. Some work (an investigation) will need to be done to identify
what is happening at these deeper levels. The question, ―What is it about the way we
operate our business or plant caused or allowed this to occur?‖ must be answered. If an
answer to this question can be found, the investigation will have dug deep into the task
triangle. This will allow the issue to be addressed once, not three times. In addition, the
problem will be solved the first time so that the other two failures can be avoided.
So the trade-off is this: do more work now to understand the underlying causes and solve
them. In return, solve one problem instead of many and avoid future failures. Avoiding
failures allows operations to run more smoothly, allows personnel to plan with more
confidence and reduces the stress associated with always having to ―fight the latest fire.‖
3.3

Selecting Incidents to Investigate
Although root cause analysis (RCA) is a good process, sometimes the investment in the up-front
analysis will not provide enough return in the end to justify the investment in an investigation.
For example, suppose that a light in a passageway burns out. Should a root cause analysis be
done? Will digging deeper into the levels of the task triangle help solve the problem once and
avoid future losses? Will it help with understanding how to change our operations to prevent or
minimize the consequences of this failure? Probably not. When bulbs fail after an expected
lifetime, they are replaced. Even if one or two burn out prematurely, there is probably not much
to be learned from an investigation into why this occurred. For lights in passageways, the
consequences of the failure of the bulb are small enough that the failure can be tolerated for a
short period. For this particular failure, one could choose to wait for the failure to occur and then
respond to it by replacing the bulb. Could some proactive strategy be identified for preventing
bulb failures? Maybe, but it probably would not be worth the effort because the consequences of
the failure are so small.
So, rather than investigate every incident, when should investigations be undertaken? There are
three types of incidents that should be analysed in depth.
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The first type is the large consequence incident. For these incidents, the actual consequences
are large enough that a single incident is unacceptable to the organization. Examples of this
type of incident would be explosions, release of large amounts of hazardous gases, fires,
fatalities, lost-time accidents and environmental spills.
The second type of incident is a near miss to one of these large consequence incidents. Often
these are referred to as near-miss (or near-hit or close-call) incidents. The actual
consequences of the actual experienced incident are small, but there is a reasonable potential
for a large consequence.
Examples of these types of incidents might include near-miss situations, near-miss
groundings (in case of ships), medical treatment incidents and small spills with the potential
for a much larger spill. Individuals involved in such incidents may say, ―It was lucky that …‖
or ―I‘m glad this happened out at sea. If this had happened during close manoeuvring, we
would have rammed something for sure‖ or ―We‘re lucky this happened when we were empty.
If we had been full, we would have been leaking stuff all over.‖ For these types of incidents, it
is prudent to investigate proactively before a large loss occurs.



3.4

The third type of incident is actually a set of incidents. In this case, there are a number of
small incidents that collectively add up to something big. As with the example above, if a
passageway light burns out, there probably wouldn‘t be too much thought about it and a root
cause analysis would not be performed. On the other hand, if 150 lights all burned out in the
last week, there would probably be enough concern to warrant an analysis. Something new is
going on in the lower levels of the task triangle, and it would be important to figure out what
it is before replacing another 150 bulbs.

The Investigation Thought Process
Incident investigations require a different thought process than is often used in solving the small
daily problems that are encountered. This section describes the differences between incident
investigations and traditional problem-solving approaches, as well as the approach needed to
perform a good analysis.
3.4.1 Differences Between Traditional Problem Solving and Structured Incident
Investigation
Not only are the outcomes of an incident investigation fundamentally different from
traditional problem solving, the overall approach is different, too.
In traditional problem solving, the approach to gathering, organizing and analyzing data is
usually unstructured. As a result, the conclusions and recommendations that are generated
are often ineffective in preventing or mitigating the incident. In addition, the
recommendations usually focus on correcting the individual and ignore the environment in
which the individual performs the task.
An incident investigation approach looks at all of the factors that affect the performance of
the task: the individual, the work environment and processes, the structure, the machinery,
the equipment and external factors. Effective solutions often involve changes to the way the
organization functions or how it deals with external factors. Traditional problem-solving
approaches lack the structure and rigor to ensure the identification of effective solutions that
are logically connected to the causes of an incident.
3.4.2

An Incident Investigation Approach to the Analysis

When performing an incident investigation, the investigator must question many of the
―givens‖ of a situation. In a proactive analysis, such as a process hazard analysis or reliability
analysis, many assumptions are made to expedite the analysis. However, assumptions
should be questioned when performing incident investigations.
FIRE
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3.4.3 Differences Between Traditional Problem Solving and Structured Root Cause
Analysis
The following are examples of common questions that must be asked when performing an
incident investigation to prevent making assumptions about the organization:
 Have changes to plant design been adequately addressed? Often changes are made to a
plant after initial design work is completed or plant has been commissioned. Such
changes can affect how the plant operates or responds or how the machinery systems
work. Changes in procedures may also affect operations. Have such changes been made?
 Have changes in operation been adequately addressed? Changes to structure, machinery
or equipment may have been made to address changes in organizational needs and
economic pressures to operate under different conditions than originally anticipated.
 Are personnel competent and well trained? It is assumed that personnel are competent
and well trained to perform the majority of the tasks they encounter. However, changes
from the normal situations and practices are often not addressed in the training or
procedures provided to personnel.
 Have human behaviour, psychological and physiological capabilities been taken into
account with respect to temperament;habits and attitude to safety, cognition, attention
etc ?
 Are written procedures accurate, clear and complete? Procedures are always clear to
those who wrote the procedures. However, they are often vague and unclear to those who
use them. As a result, users are forced to interpret the procedures for situations not
explicitly covered by the procedures.
 Are policies enforced? Many policies are written but not enforced by the organization. As
a result, there are often many deviations from these written and unwritten policies.
In addition, there may be other items that are not properly understood by personnel. Two
examples of such circumstances are provided below.




Example 1. A tank has two level sensors, one for normal operations and one for a safety
cut-off. The normal indication has a span that is the same as that of the tank. However,
the safety system has a much narrower range; it can only detect level in the top 25% of the
tank. This is fine because the only function of the safety system is to provide an
independent cut-off of flow into the tank to prevent an overflow. Maintenance personnel
are directed to set the safety system to 80%. The person who wrote the procedure meant
this as 80% of the tank level (20% of the output of the level sensor).However, the
maintenance personnel assumed this to be 80% of the span of the detector (80% of the
output of the sensor), so they set the system to actuate at 95%. As a result, a small spill
occurred.
Example 2. Personnel have two temperature detectors to monitor the temperature of the
cooling oil. When the temperature gets too high, they are supposed to operate an auxiliary
oil cooler. However, too much cooling of the oil is also a problem, so the auxiliary cooler
should not be used when it is not required. The procedure only tells the personnel to
operate the auxiliary cooler ―when the local temperature indicators read more than 130°F
(55°C)‖ It is clear that when both indications are above 130°F (55°C), the auxiliary cooler
should be turned on. However, what about the situation where one indication is above
130°F (55°C) and one is below 130°F (55°C)? What should the personnel do under these
conditions? What will the personnel do? Will different personnel respond to this situation
differently?

No possibilities within the scope of the investigation should be prematurely excluded. Often the
root causes of incidents are deficiencies in the management systems that are designed to ensure
that these assumptions will be valid. The investigation process is designed to ensure that
assumptions are questioned and confirmed by the investigator.
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3.5

Incident Investigation within a Business Context
Root cause analysis (RCA) is just one of many activities that an organization should undertake.
Figure below shows Relationship among Proactive Analysis, Reactive Analysis and Management
Systems,‖ shows three general activities that an organization needs to operate: proactive analysis,
reactive analysis and management systems.
Relationship Among Proactive Analysis, Reactive Analysis and Management Systems

PROACTIVE ANALYSIS
Perform proactive analysis to identify
significant risks and safeguards to prevent
and mitigate the associated consequences
 What could go wrong?
 What are the consequences of these
incidents?
 What could cause these consequences?
 How likely are these consequences?

MANAGEMENT SYSTEMS
Set up systems to manage equipment and
human behavior within our system to
adequately control risk. Examples of
management system elements include:
 Equipment design
 Maintenance strategies, methods, and
 procedures
 Administrative processes
 Training
 Safety Inspections and audits
 Employee screening

REACTIVE ANALYSIS (Incident Investigation/Root Cause Analysis)
Perform reactive analysis to identify improvements in the safeguards to prevent and mitigate
the associated consequences to adequately control risk
 What did go wrong?
 What were the consequences of these incidents?
 What caused these consequences?
 What changes should be made to the proactive analysis process and the management system
to adequately control risk?

OPERATIONS
Operation of the
facility in accordance
with the
management system

Unacceptable
failures, losses, and
inefficiencies

Proactive analysis is designed to determine what might go wrong and how can strategies be
developed to avoid these losses or reduce the losses to acceptable levels. Proactive analysis
methods include failure modes and effects analyses, reliability-centered maintenance analyses,
what-if analyses and human reliability analyses. The results of these assessments are usually
implemented through management systems, such as design control processes, maintenance
strategies, procedure development processes and human resources policies.
The management systems are designed to minimize the probability and/or the consequences of a
loss. In addition, they are designed to maximize efficiency, profitability and employee satisfaction.
The results of using these management systems are the procedures, training, equipment,
communications protocols, procurement processes and maintenance strategies that are used in
daily inspection and audits in day-to-day operations.
If the proactive analysis has been done well and the resulting management systems have been
implemented perfectly, there would be no need to do reactive analyses. Because it is impossible to
perform a perfect proactive analysis or implement management systems perfectly, losses do
occur.
When they occur, these can be investigated using reactive analysis methodology, Root Cause
Analysis (RCA). The results of root cause analyses are fed back into the first two types of activities
described above. Root cause analyses result in improvements in how proactive analysis is
performed or lead to changes in management systems used to control work processes. All of these
tools are closely related to each other. Having a great incident investigation program is not
enough. Unless the results of the investigation are fed back to improve the proactive analyses and
management systems, the effort put into the investigation will be wasted.
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3.6

The Elements of an Incident
Every process has a number of key stakeholders. A key stakeholder is anyone who is interested in
the performance of the system. Key stakeholders can be interested in safety, environmental,
quality, reliability and financial performance. An incident is an unplanned sequence of actions
and conditions that results in, or could have reasonably resulted (a near miss) in, consequences
for a system stakeholder.
Incidents result in unintended consequences. They occur as the result of a combination of human
errors, structural/machinery/equipment problems and/or external factors that occur within the
context of the work environment. These incidents have significant impacts on
equipment/property, business continuity, safety/health and the environment. Generally, they
have underlying causes that create error-likely situations for people and vulnerabilities for
equipment.
Organizations have many methods for protecting themselves against these loss events, including
hardware, procedural and administrative controls. The types and complexity of the controls
depend on the perceptions of the risks. The proactive analyses influence the organization‘s
perceptions of the types and magnitudes of the risks. Incidents occur when the safeguards for
unacceptable risks are deficient, missing or fail. Sometimes safeguards are not incorporated
because the proactive analysis did not result in the proper identification or understanding of the
risks.
Another common cause is the result of changes that introduce unidentified risks or defeat
safeguards (failure in management of change). Management of change programs can often
control the risks associated with single changes. However, proactive analysis of the synergy of the
changes is very difficult to perform. Therefore, reactive analyses are often required to understand
these adverse cumulative effects.

3.7

The Goal of the Incident Investigation Process
The overall goal of the incident investigation process is to ensure that the proper safeguards are in
place and functioning to prevent and mitigate incidents. If adequate safeguards are provided, any
losses that do occur will be acceptable losses. This is the same goal as proactive analysis.
Individuals in the organization may have specific investigation objectives, such as the following:
 Protect the safety and health of workers and the public;
 Preserve the organization‘s human and capital resources;
 Improve quality, reliability and productivity;
 Ensure continued service to clients and customers;
 Comply with regulatory and insurance requirements;
 Comply with organizational and industry policies;
 Respond to legal, regulatory, organization, community and/or employee concerns;
 Educate management, staff and employees;
 Demonstrate management concern and promote employee involvement;
 Advise others of unrecognized risks and/or more effective risk management strategies.
All of these specific objectives are enveloped by the overall goal of ensuring that adequate
safeguards are developed and are functioning within the organization.

3.8 The Incident Investigation Process
Incident Investigation Process shows an overall flow chart for the incident investigation process. This
process applies to incidents of all types (safety, quality, reliability, environmental) although the
implementation of the individual steps may be somewhat different for each type of incident. The steps
also apply to incidents of various magnitudes. In other words, the process applies to small
investigations that involve one person and last a few minutes and also to those that involve a large
team and last for several weeks or months.
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Again, the steps in the process will be implemented differently, depending upon the depth of the
analysis. An overview of each step is provided below:
3.8.1 Step 1: Should the Incident Be Analyzed Now?
The first decision to be made is whether an incident merits an investigation on its own. After
documenting some cursory information about an incident (e.g., Who? What? Where? Extent), a
decision should be reached as to whether an incident should be investigated. When the actual or
potential consequences of the incident are small, it may be sufficient to just enter the incident
into a database. If the decision is for ―No Investigation Necessary‖, relevant facts will be
documented and filed.
If the incident is deemed worthy of further investigation, a corrective action request (CAR)
should be started. Following the generation of a corrective action request (CAR) that formally
reports an incident, a decision needs to be made whether the incident should be analyzed now
or if a later time could be more appropriate.
The decision about whether to launch a full formal investigation or merely document facts is
needed in order for the organization to use its investigation resources wisely; that is, on those
incidents where the potential return on the investment is believed to be sufficiently large so as
to justify a formal investigation.
3.8.2 Step 2: Initiating the Investigation
In this step, preparation for conducting an investigation occurs. Activities in this step include
ensuring that there is a precise and agreed-upon definition of the issue, determining how much
effort to invest in the investigation, putting together a team and gathering the resources needed
to perform the investigation.
3.8.3

Step 3: Gathering and Preserving Data
In this step, data is gathered. There are five basic types of data: people, paper, electronic,
physical and position. Methods are available for efficiently and effectively gathering each type of
data. These data are vital for ensuring that an understanding can be reached about what, how,
and eventually, why the incident occurred. Some initial data analysis is also performed at this
time.

3.8.4 Step 4: Analyzing Data
The methodology uses three basic tools to perform this step: the causal factor chart, the fault
tree and the 5 Whys technique. However, other tools can also be used, such as hazard and
operability analysis. Any of these analysis techniques can be used to organize the data that has
been collected in Step 3. The data analysis techniques also help identify the data that still needs
to be collected and the questions that need to be answered to understand the incident and its
causes. By specifically identifying the needed data, the data gathering and preservation step
(Step 3) is made more efficient. As a result, the data analysis step often sends us back to Step 3
to gather more data.
This loop may occur many times during an investigation. The end goal of this step is to identify
the causal factors.
3.8.5

Step 5: Identifying Root Causes
Once, the who, what, where and when of the incident is understood and the human errors,
structural/machinery/equipment/outfitting problems and external factors that led to the
incident have been identified, the underlying causes of the incident can be understood. Root
cause identification methods assist us in probing deeply enough to understand the underlying
causes of the incident.
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3.8.6

Step 6: Developing Recommendations
Identifying causes is not enough. Changes need to be made that address each of the underlying
causes that have been identified. In this step, short-term, medium-term and long-term
recommendations are developed to address the causes identified in Steps 4 and 5. Measures to
assess the effectiveness of the recommendations are also developed.

3.8.7

Step 7: Completing the Investigation
To complete the investigation process, everything needs to be pulled together in a report. In this
step, the results of the analysis are communicated to those who were not on the team. Then it
needs to be ensured that the recommendations developed in Step 6 are implemented. Finally,
the investigation process itself is critiqued and improved.

3.8.8

Step 8: Selecting Problems for Analysis
In this step, a method to select incidents for analysis is determined. Guidance is provided for
determining if an immediate analysis is performed or if the incident data are only documented
or trended. Investigation of near misses and chronic event analyses are also addressed.

3.8.9

Step 9: Trending
Steps 2 through 8 were performed on those incidents that had sufficiently large actual or
potential consequences to warrant an investigation on their own. This step looks at all the data
from incidents that have been analyzed, as well as all of those that it was decided not to analyze,
to see if a group of incidents should be analyzed together. Are the same types of problems
occurring repeatedly? If so, it may be decided that an investigation of this group of incidents is
warranted.

3.8.10

Step 10: Following up an Investigation

Finally, once an investigation is completed and recommendations accepted, follow-up is needed
to determine the effectiveness of the implemented preventative and correction actions. No
matter how thorough the analysis, it is possible that the recommended actions are not
completed or that they were not effective is solving the original problem.
3.8.11

Developing an Overall Incident Investigation Program Management Issues

This step really surrounds the remaining steps. It asks, ―Are the management systems put in
place to ensure that the other steps are properly performed?‖
3.9 Levels of the Analysis: Root Cause Analysis and Apparent Cause Analysis
Figure 1 below ―Levels of Analysis,‖ shows the various levels of the analysis in a flow diagram format.
The analysis begins with an understanding of the sequence of events that led up to the incident. The
underlying causes (or the causal factors) of the losses are structural/machinery/ equipment/outfitting
problems; human errors and external factors. Underlying these are the root causes. However, it is not
possible to move directly from causal factors to the root causes since there will be a number of
intermediate causes between the causal factors and root causes.
The analysis requires the identification of intermediate causes to connect the causal factors to the root
causes. Figure 2 below ―Connection Between Causal Factors and Root Causes,‖ shows the typical
progression of the analysis down to the root cause level. This is consistent with the view of the
organization through the task triangles examined earlier.
Root cause analyses investigate the causes of the incident down to the root cause level. Apparent
cause analyses only investigate the causes of the incident down to the causal factor level. Apparent
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cause analyses are typically performed on events with smaller consequences. Apparent cause analyses
may be time driven. In other words, a certain level of effort is allocated to the analysis. Root cause
analysis efforts are typically goal driven. The level of effort is determined by what it takes to achieve
the goal of the analysis.
Figure 1
Levels of Analysis
Analysis Levels
Apparent
Cause
Analysis

Root
Cause
Analysis

Incident
Consequences

Problems

Causal
Factors
Intermediat
e Causes
Root
Causes

Near
Misses

Losses

Human
errors

External
factors

Events or conditions that lead to
the causal factors
Management
system
weaknesses

Personal
performance
issues

95%+

<5%

Figure 2
Connection Between Causal Factors and Root Causes
Causal Factor

Outboard fan bearing failed

Intermediate cause

Bearing had excessive wear

Intermediate cause

Bearing not replaced at manufacturer’s
recommendedinterval

Intermediate cause

Root Cause

Recommendations

3.10

Manufacturer‘s recommendations not included
in preventive maintenance procedure

Procedure;
facts wrong

Preventive
maintenance;
Scheduling
issue

Maintenance
Program
Design:
Critical
Equipment not
Identified

Recommendations

Summary

The goal of incident investigation is not only to understand the ―what‖ and ―how‖ of an incident, but
also why it happened. The analysis of an incident begins with the gathering of data. As the data are
gathered, they are organized and analyzed using causal factor charting, fault tree analysis or the 5-
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Whys technique (or other appropriate tools). The goal is first to identify the causal factors for the
incident. Causal factors are those contributors (human errors, problems and external factors) that, if
eliminated, would have either prevented the occurrence or reduced its severity. Once the incident is
understood, root causes are identified for each causal factor. Root causes are deficiencies of
management systems that allow the causal factors to occur or exist. Finally, recommendations are
developed and implemented to eliminate the root causes and prevent the causal factors from
occurring again.
Two levels of analysis can be performed. For an apparent cause analysis, the analysis only goes to the
causal factor or intermediate cause level. Root cause analyses identify deeper underlying causes.
Root cause analysis differs from traditional problem solving in that the root cause analysis approach
is more structured. The structure of the approach is intended to ensure that a more thorough analysis
is performed and assumptions are examined.
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3.11

Initiating Investigations

3.11.1 Initiating the Investigation
Initiating an investigation or analysis involves many tasks. The following is a list of the typical
tasksinvolved. Each of these issues will be reviewed briefly.
 Notification
 Emergency response activities
 Immediate response
 Beginning the investigation
 Corrective action request (CAR)
 Incident classification
 Investigation management tasks
 Assembling the team
 Restart criteria
 Gathering investigation resources
Figure 1 shows above where initiating an investigation falls within the context of the overall incident
investigation process.
3.11.2 Notification
A notification process is needed to ensure that all appropriate personnel are notified of the incident.
Designated individuals should report incidents to key individuals within an organization and outside
of the organization. Statutory requirements and organizational policies usually specify the personnel
who need to be notified, as well as the timing and content of such notifications.
A predefined process (often a contingency plan) should be used to perform internal and external
notifications. The organization should develop call lists and procedures to ensure that the correct
personnel are promptly notified of incidents. Individuals in the organization should know the internal
process used to report incidents and the types of incidents they should report. By completing internal
notifications promptly, the appropriate external notifications can be performed within the applicable
time requirements. Usually notification of these individuals is outside the scope of the investigation
team‘s responsibility.
3.11.3 Emergency Response Activities
Emergency response personnel may cause problems for investigators. During performance of their
duties, they may inadvertently alter the data. This may make it more difficult to recreate the sequence
of events that led to the incident.
Despite the alteration of data, the primary goal during the emergency response phase must be to
prevent further injuries, property damage and environmental impact. The investigation activities
should not be allowed to interfere with the proper performance of emergency response activities.
However, if the investigation can begin concurrently without interfering, hindering or delaying
emergency response activities, then preservation and collection of data can be performed in parallel.
The adequacy of the emergency response may or may not be within the scope of the investigation. The
instructions provided to the incident investigation team should specify if the team is supposed to
assess the adequacy of the emergency response. The loss events/conditions defined by the team will
also determine if emergency response will be within the scope of the investigation.
3.11.4 Immediate Response Activities
Some thoughts that should be kept in mind by the incident investigation team immediately following
an incident include:


Ensure that actions of investigators do not lead to another incident;
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Follow all directions and limitations issued by the onsite incident controller;
Follow all directions and limitations with regard to safe work practices for isolating energy
sources and controlling hazards;
Remember that following an incident, there are often unusual hazards with the potential to create
dangerous situations;
A job risk analysis or job safety analysis may have to be performed to determine how the
investigation activities can be performed safely;

Access to the incident site (and any associated records) should be controlled to preserve all relevant
incident data. Only personnel specifically authorized by investigation team personnel should be
permitted entry to the site.
It is important to determine the data that may be useful in investigating the incident – equipment,
personnel, paper, photos, position information, electronic data, etc. – and preserve it for analysis. It is
prudent to preserve more than may seem necessary. Unneeded items can always be released later;
however, once released, the data from the item can often become useless. A timesaving approach is to
develop a generic list of data that are typically useful during investigations.
Preliminary photographs should be taken and/or initial sketches made of the incident scene. Having a
still camera and a video camera readily available will help in gathering preliminary data. Again, take
more photos than may seem necessary.
3.11.5 Beginning the Investigation
The investigation should begin as soon as possible. Legal and organizational requirements may
impose a specific time limit. An investigation can get started even while emergency response activities
are still being conducted (as long as it does not interfere with emergency response activities).
The loss events/conditions associated with the incident should be specifically identified. As noted in
the definition of the loss event/condition (see Vol 02 Issue No 02 dated 15 th January 2011) determines
the scope of the analysis, and the magnitude of the consequences determines the level of effort.
Therefore, a precise definition of the loss event is vital to the success of the analysis. What equipment,
structures, items and systems were involved should be identified; as well as who was involved; when it
occurred (day, date, time); and how much or how many were involved (how much material was
released, how many items were damaged).
Multiple loss events/conditions may need to be identified to address the different types of losses and
the different stakeholders affected by the incident. For example, a fire could damage equipment in
one area of the plant. The smoke from the fire could be transported to another vital area of the plant
and affect personnel there. The fire could also damage a portion of other area of a plant. Separate loss
events will be needed to address each of these. By having multiple loss events/conditions, it is ensured
that the causes of each are identified as part of the analysis.
Loss events/conditions are the starting point for causal factor charts, 5-Whys and fault trees.
3.11.6 Corrective Action Requests
For most organizations, the first step towards performing an investigation is the generation of a
Corrective Action Request (CAR). Although CARs can be generated for many reasons, some of the
CARs will result in triggering an investigation. (Note: Not all companies use the ―CAR‖ acronym, but
the meaning is the same.)
3.11.6.1

Reasons to Generate a CAR

CARs are often the first form completed when problems arise. CARs can be generated as the
result of the following activities:
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3.11.6.1.1
Audits
Following the completion of an audit, nonconformities that need corrective actions are
identified. The CAR is initiated to document the corrective actions and relate the corrective
actions to the source (in this case, an audit).
3.11.6.1.2
Inspections
During inspections of materials, nonconformities may be identified that require further
action to resolve. As an example, a purchase order specifies Model 42XP breakers that are
purchased from Company A. During receipt inspection, it is noted that Model 52PX
breakers from Company B have been received. A CAR may be generated to determine if the
substitute breakers are acceptable for use.
3.116.1.3
Preventive Actions
CARs may be generated for preventive actions (e.g., near-misses, opportunities for
improvement, to alleviate conflicts within the management system or information received
by the company from external sources etc..
3.116.1.4
Meetings
During management meetings, corrective actions may be identified. By generating a CAR,
the action items can be easily tracked.
3.116.1.5
Training/ Emergency Practice Drills
During training and emergency practice drills, performance problems may be identified
that require corrective actions to resolve. Generation of a CAR identifies these corrective
actions and allows them to be tracked.
3.116.1.6
Incident
When a performance problem is observed in the field, a CAR is generated to identify and
track any additional actions that are needed to respond to the incident.
3.116.2

Typical Information Contained in a CAR

CAR formats vary somewhat from one organization to another. However, the forms typically
contain information such as the following:











Source/type: audit, inspection, meeting, training, drill, incident
Audit, investigation, inspection, meeting, training or drill: date, reference number and
initiator
Title
Description
Immediate corrections made (i.e., to stabilize the situation or fix the broken item)
Remarks/comments
Category
Applicable regulations/standards
Status (pending review, approved, etc.)
Corrective actions (recommendations)
 Description
 Assigned to
 Date to be completed
 Follow-up actions
 Date verified

A CAR can be generated in response to any of these items. As part of generating the CAR,
corrective actions can be developed and assigned to individuals. If a more detailed analysis of the
issue is desired, an incident investigation can be performed for any of these issues. For example,
an incident investigation could be performed to determine what caused the nonconformities that
were identified by an audit. An incident investigation could be used to determine why
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substitutions occurred during the procurement process. An incident investigation can also be
used in the traditional sense, following a typical safety or reliability incident.
As shown on the process flow diagram, the CAR process is not considered part of the investigation
process itself. This is because CARs can be generated from many different processes, as described
above. For root cause analyses, the CAR is only used to start the process.
3.11.6.3

Using the CAR in the Incident Investigation Process

As can been seen from the information normally contained in a CAR, an entire analysis can be
performed with the CAR process. The process is much more simplified than an Apparent Cause
Analysis or Root Cause Analysis approach. However, it certainly is appropriate for situations
where the organization believes there is not much to learn from a more detailed analysis of the
situation. If more details on the sequence of events, the interactions between personnel, the
interactions of the management systems and the underlying causes of the incident are needed to
generate effective corrective actions (recommendations), then an Apparent Cause Analysis or
Root Cause Analysis) is probably appropriate.
The incident reported by the CAR is then assessed against the incident classification criteria
discussed in the next subsection.
3.11.7 Incident Classification
Once the loss event/condition and consequences are defined, the incident should be classified. By
classifying the incident, the organization can appropriately allocate resources to the investigation,
identify a qualified team leader and determine team composition (e.g., organizational personnel,
outsiders, contractors as required). Typically, the classification scheme is based on the actual or
potential consequences of the incident. Organizations typically define two or three levels of analysis.
For each level, the organization provides guidance on the amount of effort appropriate for the
analysis. For example, for the lowest level of analysis, a single individual may spend less than one
hour and complete a standard report form. For the highest level of analysis, a team of six personnel
may spend weeks determining the deep underlying causes and developing a detailed report of their
findings.
Setting up classification schemes can convey clear expectations for investigations. Classification
schemes can account for all types of losses. For example, thresholds can be identified for safety,
reliability, environmental, security and quality incidents.
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Incident Classification Criteria

3.11.8 Investigation Management Tasks
From a project management standpoint, incident investigations should be treated like any other
project. All of the problems that can be encountered during any other project can also be encountered
during an incident investigation. However, because of the short time frame involved, any problem
that is encountered during an incident investigation tends to have larger, more immediate effects.
Incident investigations should have a project manager and project staff with clearly stated goals from
the individual or group commissioning the investigation. This helps keep the investigation on track.
Like any other project, ill-defined goals will often result in the team failing to meet the objectives that
were expected of it. Although it may initially appear to be a waste of time, determining a very specific
goal generally pays off in the end by eliminating any investigation efforts that are not within the scope
of the analysis.
Like any other project, the team leader should establish schedule requirements and commitments and
arrange for funding consistent with the objectives, scope and schedule. In addition, the team leader
needs to assign roles and responsibilities to the team members and augment the team with outsiders,
as required. Communication protocols and logistics arrangements should also be handled by the team
leader.
All of these investigation management issues are dealt with on both small and large investigations.
However, for the small investigations, only a few moments may be spent on these planning tasks.
3.11.9 Assembling the Team
The composition of the team depends primarily upon the characteristics of the incident (recall the
classification scheme discussed above). Teams can range from a single investigator to a large, multi-
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disciplinary group of corporate and/or outside personnel. The largest workable team usually has a
core group of about eight. However, two to six is the optimum number.
Other people may assist the team, but they usually have very specific tasks assigned to them.
A typical team may comprise of safety/reliability/quality department representatives and an
individual with investigation expertise. Many others can help with the investigation, even if they are
not on the team. Examples include vendor representatives, fire investigators, chemists, company
attorneys, instrument designers, reliability engineers/specialists and technicians.
In general, individuals who have one or more of the following characteristics should NOT be on the
investigation team:


People too close to the incident. They often cannot see what occurred during the event because
they were too involved in the event;



People with insufficient time to participate in the investigation. The investigators need to be able
to devote adequate time to the investigation in order to obtain acceptable results;



People who already know the answer. If someone believes that he or she already ―knows‖ the
answer, the investigation becomes just a way to confirm what he or she already believes instead of
an investigation that explores all the possibilities. Often by the questioning the assumptions about
how the organization and systems operate helps to identify the causes of the incident. Someone
who already ―knows‖ the answer never questions these assumptions.



People too high up in the management chain. Individuals too high up in the management chain
tend to dominate the investigation and intimidate the individuals involved. This can lead to
limited data being uncovered during the analysis. Thorough data are needed in order to
understand the underlying causes and develop effective recommendations.

Exceptions may need to be made to these rules as a matter of practicality.
3.11.10 Restart Criteria
In some instances, restart criteria may need to be established before the equipment or system or
operation can be restarted. For example, if a pump malfunctions and is damaged, criteria should be
established for its return to operation to ensure that it does not fail again. In most cases, it is not
practical to wait for the root causes of the incident to be identified before the equipment is released
for restart. However, at least one of the causal factors needs to be identified and addressed before the
pump is restarted. By identifying and correcting at least one of the causal factors, there is some
assurance that the pump will operate without failing or that the consequences of its failure will be
reduced while the underlying causes of the failure are identified and corrected. Recommendations
may be short-term, medium-term or long-term in nature. Restart criteria usually involve
implementation of short-term recommendations to ensure that the incident does not recur before
implementation of medium- or long-term recommendations.
Restart criteria may also apply to personnel safety incidents. For example, if someone is injured
because of an electrical system malfunction, short-term recommendations will need to be
implemented to prevent further injuries to personnel. These short-term recommendations may
consist of repair of the equipment (correcting a short-to-ground condition) or involve a lockout of the
equipment until the underlying causes of the problem can be identified. Medium- and long-term
recommendations will need to be implemented to ensure that malfunctions of other electrical
equipment are prevented or their consequences are minimized.
Restart criteria have another purpose. In addition to ensuring that the consequences of future failure
are avoided or minimized, restart criteria are also used to ensure that the appropriate data are
collected before the equipment is released. For example, photographs of scratches on the surface of a
failed shaft may be needed to understand the failure. Restart criteria may involve obtaining these
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photos before returning the component to service. Another example would be collecting oil samples
from various portions of a diesel engine before flushing it.
In some cases, development of specific restart criteria may not be possible. For example, following a
loss of power generation equipment may have to be restarted as soon as possible without regard to the
investigation objectives. Because of the immediate need for the operation of the equipment,
investigation objectives are a lower priority during the short-term emergency response efforts. Once
normal operation is restored, personnel can then begin the investigation process.
3.11.11 Gathering Investigation Resources
The team will need some basic tools to perform its investigation. Most of these tools are commonly
available items. Examples include:
 Measuring devices – ruler, tape measure;
 Markers – pens, pencils;
 Self-stick removable (Post-it®) notes;
 Flipchart paper;
 Forms;
 Office supplies – paper clips, stapler;
 Gloves;
 Plastic bags;
 Plastic tarp;
 Camera (preferably digital or with film, batteries, etc.);
 Flashlight with extra batteries;
 Clipboard;
 Personal protective equipment (PPE);
Most of these items can be put together in a kit so that they can be quickly obtained by investigation
team members when they begin their work.
3.12

Gathering and Preserving Data

3.12.1 Gathering and Preserving Data
We shall now deal with methods for gathering and preserving data as well as analyzing the data.
The topics covered in this issue include:
 Types of data
 Prioritizing data-gathering efforts
 Gathering, preserving and analyzing:
 People data
 Physical data
 Paper data
 Electronic data
 Position data
 Overall data collection plan
3.12.1.1

Importance of Data Gathering

Factual information derived from data-gathering activities serves as the basis for all valid
conclusions and recommendations from an investigation. Without effective data gathering, the
incident cannot be truly defined and investigated. Gathering data usually takes more time than
other investigation steps.
3.12.1.2 Overall Types of Data
There are four basic types of data as listed below.
 People – interviews with or written statements from witnesses, participants, etc.;
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Physical – parts, chemical samples, personal protective equipment (PPE), structures, logs,
correspondences, etc.;
Paper and/or Electronic – hard copies or electronic copies of procedures, policies,
administrative controls, drawings, sketches, notes, performance and operational data,
analysis results, procurement specifications and other specifications etc.
Position – locations of people and physical data.

3.12.1.3 Prioritizing Data-gathering Efforts
The investigator or investigation team cannot gather all of the data simultaneously. They must set
priorities for what to gather first and what can wait until later. The fragility of the data should be
the primary guide in setting these priorities. Waiting too long to obtain the data from people, for
example, can result in changes to the data that can never be recovered.
Table below shows some of the forms of fragility for the various data types.
Some examples of the primary issues for each of the data types are discussed below:
Forms of Fragility
Data Source

Forms of Fragility
Loss
Forgotten
Overlooked
Unrecorded

2.Physical/Position

Taken
Misplaced
Cleaned up
Destroyed

Distortion
Remembered wrong
Rationalized
Misrepresented
Misunderstood
Moved
Altered
Disfigured
Supplanted

3.Paper

Overlooked
Misplaced
Taken

Altered
Disfigured
Misinterpreted

Incomplete
Scattered

4.Electronic

Overlooked
Deleted
– by design
– inadvertently

Altered
Diluted
Corrupted

Incomplete
Scattered

1.People/Position

3.12.1.4

Breakage
Transferred
Influenced
Personal conflicts
Dispersed
Taken apart

Types of People Data

3.12.1.4.1

Unrecorded

The personnel involved in the event will often not remember the details of the event,
including their own actions. The information asked of them to remember is usually not
required for the normal performance of their duties. So, there is little reason for them to
pay attention to the details typically being asked during an investigation. This is true for
all personnel, including those who have a strong motivation to do a good job. Think about
the last time you drove in your vehicle to go to work. Do you remember all of the vehicles
you passed or all the vehicles that passed you? All of the traffic lights you went through?
Your life depends upon proper performance of this task, yet you cannot remember the
details. This is because people normally do not need to remember these details in order to
do a good job of driving. Do not be surprised when personnel cannot remember the
details of the activities they were performing.
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3.12.1.4.2

Rationalized

In most cases, the raw data is needed from personnel: what they did, what they saw, what
they heard. Investigators are supposed to draw conclusions from the data collected.
However, personnel often present conclusions (some valid and others not) as part of the
information they provide without realizing they are drawing conclusions. For example,
someone might say, ―The pump froze up at that point because of overheating.‖ The fact
that the pump stopped is not a conclusion; it was a direct observation they made. The fact
that the pump was hotter than normal is also a direct observation. However, the
conclusion that the pump stopped because it overheated may not be valid. It may have
been hotter than normal, but not hot enough to cause the pump to seize. Investigators
must carefully separate the observations from the conclusions. In this case, it would be
important to understand the basis for the stated conclusion. Additional data (questions
and physical data) will be needed to confirm that the pump seized from overheating.
3.12.1.4.3

Personal Conflicts

Personnel will generally not reveal information that has a high potential for causing them
personal harm. This is the primary reason for setting up interviews in the most nonthreatening environment possible. Many investigations rely heavily upon the data
provided by personnel. The personnel have the data and they do not have to give it to the
investigation team. Being respectful of the witnesses so that they can relax may be the
only way to get the data from them.
3.12.1.5

Types of Electronic Data

3.12.1.5.1

Deleted

Electronic data can be easily deleted. Deletion may occur on purpose or unintentionally.
A few keystrokes can often delete a great deal of data. Policies and processes for backing
up data and duplicating are often needed to address this issue.
3.12.1.5.2

Diluted

Some electronic systems contain detailed information for the most recent period, but
automatically delete some of the details after a set period of time. For example,
information on system performance may be available in 5-second intervals for the last 24
hours, but only once per minute for the last 7 days, and once per hour prior to that.
Therefore, it may be necessary to capture electronic data quickly after an incident in order
to save detailed data.
3.12.1.5.3

Scattered

The information that is needed may be scattered among many different computer
systems. For example, procurement information may be available in the corporate office,
archived records in a remote facility and installation records in the plant office.
Connecting the information from these three different systems can prove difficult and
time-consuming.
3.12.1.6

Types of Position Data

3.12.1.6.1

Cleaned Up

Position data are often altered by our efforts to clean up the incident scene. For example,
cleaning up a spill will alter the size and position of the spill. Unless the original size and
position of the spill is noted, it will be difficult to recreate. Cleanup efforts should be
balanced with the need to obtain data.

45
3.12.1.6.2

Taken Apart

Investigators often destroy and alter data in the process of discovering the causes of the
failures. When equipment is taken apart in an effort to understand the causes of the
failure, position data are altered and destroyed. For example, if an operational test is
performed on a seized pump, the position the shaft was in when it seized is lost when the
shaft is rotated.
Connections between items can also be lost. For example, it can be difficult to determine
how electrical or control cables were connected once they are disconnected.
3.12.1.7

Types of Physical Data

Investigators often destroy and alter data in the process of discovering the causes of the failures.
When equipment is taken apart in an effort to understand the causes of the failure, physical data
are altered and destroyed. Test plans are normally developed to help prevent the inadvertent
alteration of the data by the investigator. However, in some cases, the investigation team has no
choice but to destroy some data.
To obtain some data requires the alteration of other data. For example, consider a pump that is
suspected of seizing from overheating. It might be desirable to rotate the pump shaft to see if the
pump is still seized even after it has cooled down. However, even hand rotating the shaft could
further scratch the internal parts of the pump, making it harder to determine the original extent
of damage to the pump. If the pump is disassembled first, it cannot be reassembled to its original
condition to perform a subsequent operational test.
3.12.1.8 Types of Paper Data
Paper data are the most stable of the data types. Therefore, there are usually no significant
problems with the loss of the data. However, like electronic data, paper data can be scattered
throughout an organization or across multiple organizations. As a result, the data may be very
difficult to locate.
3.12.2 Gathering Data
Provided below is some guidance on gathering, preserving and analyzing data from the five data
types.
3.12.3 Gathering Data from People
Data from people is one of the primary sources of information for most investigations. People data
tend to be one of the most fragile of the data types, so it needs to be gathered quickly.
Most data from people are gathered during interviews. The primary focus of most interviews should
be on the witnesses‘ direct sensory observations (I saw …, I smelled …, etc.) and their memories of
their own actions. The investigator will then use the data collected from the interviews, along with the
other data collected, to draw conclusions about what occurred.
Witnesses‘ conclusions and opinions may prove interesting, but these are generally not as important
as the factual data provided. The conclusions and opinions of personnel may not be valid because they
often have only part of the data needed to draw a valid conclusion. Nevertheless, it is a good idea to
ask for their opinions. Besides showing them that their opinions are valued, personnel sometimes
identify rather simple and elegant solutions to the problems.
Many factors affect the information provided by witnesses. What actually happened and what
Witnesses say may differ significantly. Some examples of typical influences include:


Location of the witness (downwind versus upwind, on platform versus below platform, etc.)
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Relative location of nearby equipment and structures
Ambient conditions
Relative location of the sun
Number of people nearby
Common optical illusions
Relative motion
Vertigo
Medication effects
Absence of shadows
Night vision limitations
Refraction of light
Intensity of lights over a distance
Age, long-term physical condition and short-term physical condition
Emotional status
Individual sensitivity
Intelligence
Knowledge/familiarity with the process and overall experience
Emotions
Position/job threat
Exaggeration
External influences
Tendency to underestimate long distances or periods of time or overestimate short distances or
periods of time

Often what witnesses report may not ultimately prove to be the truth. However, in most cases, it is the
truth as best they know it. Try this exercise:
Draw both sides of a coin you use on a frequent basis (e.g., one rupee) on a piece of paper. Then find
that coin and compare your drawing to the real thing.
How did you do? Did you get all the details? If it was a one-rupee coin from India, did you remember
the word :―India‖ and Logo of ―Asoka Chakra‖ with words ―Satyamev Jayate‖ in Hindi below that on
the front, logo of ‖ hand with thumb pointing upwards‖ on the back?
No? Maybe your poor performance has something to do with your poor attitude towards coins. Maybe
if you paid more attention you would have done better in the drawing exercise. Maybe a few days off
will help you remember how to draw a penny better next time.
On the other hand, maybe you cannot draw a very good picture of the coin because you are an average
human. Unless you are a coin collector, you probably cannot do a very good job with the drawing
because that skill is not vital to you. During most events, there is no reason for workers to notice
everything that is going on during their job until after a loss occurs. So, do not think that a witness is
purposely trying to withhold information or is being purposely misleading you when they state
something that is incorrect.
3.12.3.1 Initial Witness Statements
Investigators rarely are able to start interviewing personnel as quickly as they would like. A quick
method to obtain some general information from each of the personnel involved in an incident is
to use an Initial Witness Statement form. The form can be distributed by the head of the
department to personnel who are believed to have information related to the incident. Using the
form allows a single investigator to collect data from multiple personnel simultaneously. The
completed forms can then be reviewed by the investigator to determine the order of the interviews
and potential issues or questions to discuss during the interview.
Some personnel may have difficulty completing the forms because of their reading or writing
ability or the language used on the form. Alternative methods may be needed to address this
issue, such as translation of the form into other languages.
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3.12.3.2 The Interview Process
The goal of interviewing is to obtain as much information from the witness as possible. Most
individuals will provide more data if they are relaxed. Therefore, most of the guidance is designed
to relax the witness. Figure below, ‖Flowchart of Typical Interview Sequence‖ shows the
interviewing process. Each of the items in the figure is discussed.
3.12.3.2.1

Identifying Witnesses

The first step in the interviewing process is to locate potential witnesses. Many methods
can be used to locate potential witnesses. Examples include referrals made by current
witnesses, lists of personnel responding to the emergency associated with the plant
and/or operation, employee attendance lists, visitor sign-in sheets, work orders, logs and
any other documents that have individuals‘ names on them.
3.12.3.2.2

Selecting the Interviewer
Matching the interviewer to the witness is very important. The interviewer should be
someone with whom the witness will feel comfortable. The witness will be more relaxed if
he or she is matched with someone who is (1) at a similar level in the organization (not
too high up or too low), (2) familiar with the system and its terminology and (3) good at
interviewing. By having the individual be more comfortable with the interviewer, it is
more likely that the individual will share information with the interviewer.
The best setup for an interview is one-on-one or two-on-one. No more than two people
should interview a witness. With a one-on-one interview, the person asking the questions
is also responsible for taking notes. This can slow down the interview. A second
interviewer can help by taking notes during the interview.
This allows the individual asking the questions to concentrate on what the witness is
saying and formulate the next question. To keep the witness focused on the interviewer,
the person taking the notes should not ask any questions until the end of the interview
when the primary interviewer asks the note taker if he or she has any other questions. At
this point, the witness can focus on the note taker. By having only one person at a time
asking questions, the impression that the investigation team is ganging up on the witness
can be avoided.
Group interviews can also work, but the level of trust in the group must be very high
before individuals will share sensitive information in a group setting.
Group interviews can also work later in an investigation when a few minor details are
being resolved. However, care must be taken not to embarrass individuals during these
meetings.

48
Flowchart of Typical Interview Sequence

Plan
• identify witness(es)
• interviewer(s)
• location
• sequence of witnesses
• interview schedule
• core topics/questions
• recorded or unrecorded
• documentation
• reference information

Establish Rapport
• introductions, if necessary
• repeat purpose

INTERVIEW
S

Openendedques

tions

(long
answers)

Closed-ended
questions
(short answers)

Conclusion

• ask for opinions and
recommendations
• summarize/review to witness to
confirm
• document observations
• identify follow-up items

FOLLOW UP

Second (follow-up)
interview, if needed

3.12.3.2.3

Report
facts to
investigation
team

Update in
progress
causal
factor chart
and/or fault
tree

Selecting the Interview Location

The best location for an interview is one that is familiar to the witness. In general, the
incident scene is the most desirable location. It allows the witness to share with the
interviewer additional information that might not be shared if the interview took place at
another location. Other possible locations include the dining area, recreation areas and
work stations. The witness may be embarrassed or worried about being seen with the
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investigator in these public areas. So, the investigator should move the interview to a
more private location when necessary. Never perform an interview at a location
unfamiliar to the witness, such as the General Manager‘s Office.
3.12.3.2.4

The Sequence of Witnesses

In developing a schedule for interviews, consider the fragility of the data and the
availability of the data. Interviews should be scheduled promptly. The first witnesses
should be those individuals:



3.12.3.2.5

With the most fragile information
With the most detailed information
Most likely to want to provide information
Interview Schedule

Adjust the schedule/interview list based on the data as they appear. Select a schedule that
minimizes contact between witnesses to reduce the sharing of information. Provide time
between the interviews to finish documentation of the prior interview, analyze the data
provided and prepare for the next interview.
3.12.3.2.6

Core Topics and Issues

Develop a list of core topics and issues that need to be resolved during the interview. This
is not a list of questions to ASK, just topics to cover or issues to resolve. Hopefully, these
topics and issues will be addressed and resolved by the open-ended questions asked at the
beginning of the interview. The list of specific topics/issues can be developed from the
questions and data needs identified on a causal factor chart or fault tree (these tools will
be covered in Section 4, ―Physical Data‖ in the next issue).
3.12.3.2.7 Documentation
Interviews should be documented to provide a record of the interview. Try to record as
many details as possible. Use the witness‘s exact wording, if possible, especially when the
witness describes what he or she said to other people. Writing notes should be done
unobtrusively to avoid distracting the witness. Avoid using taping devices (audio or
video). The witness may feel very uncomfortable being taped and, as a result, will
probably not speak as freely. Notes are not as accurate as a tape, but more information is
usually obtained during an interview when notes are used versus a tape recorder.
3.12.3.2.8

Establishing Rapport

To open the interview, explain the purpose and objectives. The purpose should be to help
the organization understand what happened and how it happened so that it can change
the way the organization operates and avoid problems like this in the future. Warm up
with non-business issues and routine matters such as the witness‘s name, position, years
at the company/position, etc. This will get them to relax a bit and start talking.
Be respectful of the witness during the interview. Be friendly, listen attentively and
reflectively. Show compassion and avoid attitudes that destroy rapport. Do not be
overbearing/commanding, proud/overly confident, overeager or timid. Do not judge,
refute or anger the witness. Do not suggest answers to questions or lead the witness. Do
not rush the witness, even if little new information is appearing. Relax and let the witness
control the pace. It may feel like a waste of time, but this is the quickest way to get to the
vital data the witness has.
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3.12.3.2.9 Conducting the Interview
Promote an uninterrupted narrative by asking open-ended questions (questions that
require long answers). Ask the witness for an initial statement. For example, ―Tell me
what you saw or did when you first knew of the problem.‖ Avoid the urge to interrupt
with questions after asking open-ended questions. Be quiet and let the witness talk. The
point of asking these open-ended questions is to let the witness take you wherever he or
she wants to go.
Near the end of the interview, ask closed-ended questions (questions that only require
short answers). For example, ―Do you use a procedure to start the system?‖ instead of
―How do you start up the system?‖
Resolve to remain unbiased and to avoid any actions/questions that may lead the witness.
For example, ask, ―In what order do you open the valves?‖ instead of ―You open valve 21
before valve 31, right?‖
Pretending ignorance usually results in obtaining more information than acting too
smart. Remember, the point of the interview is to obtain information from the witness,
not to show the witness how smart you are.
Avoid accusatory questions. For example, ask ―How does the procedure say to do it?‖
instead of ―That‘s not the way you‘re supposed to do it, is it?‖
Pursue specifics. Do not let general statements stand. For example, if the witness says ―At
this point, I ran up the speed quite a bit,‖ ask for a clarification. How fast? Faster than
normal? To a specific value such as 90%? Try to get the witness to be as specific as
possible. Other examples of specific issues that may need to be pursued are items such as
the following:














Timing of events
Location of personnel
Environmental conditions
Anything moved/repositioned during or after the incident
Emergency response activities
Indicators of conditions
Actions of other people
Training and preparation
Histories of similar incidents
Information gaps
Inconsistencies in data
Possible causal areas
Beliefs, opinions and judgments related to the incident

3.12.3.2.10 Concluding the Interview
Conclude the interview by asking the witness for his or her opinions and
recommendations. Most witnesses want to give their opinions and they often have good
suggestions for resolving the problems that have been identified. However, wait until the
end of the interview to ask about this to minimize influencing the witness. If these
questions are asked too early in the interview, the witnesses may do much more filtering
of their data.
Finally, ask who else may be able to contribute valuable information and invite additional
input if the witness has new information or remembers or discovers other relevant data.
Express appreciation for the witness‘s time, information and cooperation. Gain consent to
contact the witness later, if necessary, even if you are confident you will not need to. This
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ensures that some personnel will not feel singled out for follow-up interviews. At the end
of the interview, the notes should be reviewed with the witness. There are two primary
reasons for this. First, it helps to ensure that the notes are accurate, and secondly, you
will probably gain more information from the witness during this review.
3.12.3.2.11 Follow-up Activities
Once the interview is complete, the investigator/investigation team should use the data
obtained from the interview to update the analysis tool being used (e.g., causal factor
chart or fault tree). This will provide the rest of the team with the information obtained
from the interview as well as identify additional data that need to be collected.
3.12.3.2.12 Follow-up Interviews
When conducting follow-up interviews, follow the same general format as initial
interviews, but use a more structured, straight-to-the-point interview style. Follow-up
(closed-ended) questions should be asked sooner than they would be asked during the
initial interview. Focus on gaps in information and apparent inconsistencies. Ensure that
witnesses do not misunderstand and believe that the follow-up interview indicates the
interviewer doubts their credibility.
3.12.4 Physical Data
3.12.4.1

Sources of Data

Physical data consist of a wide variety of different items. Examples include components of
systems, tank samples, control systems, safety systems, support systems, auxiliary systems and
personal items [including tools and personal protective equipment (PPE)].
The first step in physical data preservation and analysis is the identification of physical data of
interest. Typically, the investigator is looking for items used by personnel or the systems in use
during the incident. Specific examples include:
 Fractures, distortions, surface defects/marks and other types of damage on
equipment/structural items;
 Items suspected of internal failure or yielding;
 Seized parts;
 Misaligned/misassembled parts;
 Control/indicating devices in the wrong position;
 Chemical samples;
 Pools of residues of chemicals/materials;
 Stains and oxidization;
 Foreign objects;
 Machinery, equipment, components;
 Loading/unloading equipment (cranes, conveyors, etc.);
 Control systems;
 Buildings and structures;
 Support systems (HVAC, compressed and instrument air, electrical and lighting equipment,
piping systems and power generation equipment;
 Temporary equipment;
 Safety equipment (PPE and such other equipment etc.).
3.12.4.2

Types and Nature of Questions

Before looking at the specific steps involved in analyzing this type of data, it is important to
compare and contrast the analysis of physical data with that of collecting data from people. When
collecting people data, open-ended questions are asked about what the person did in the past. For
example, ―Tell me what happened when you first noticed there was a problem.‖ This is a good
question for an interview of a person. However, this approach does not work for obtaining
information about physical data. Closed-ended questions work best.
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It is important to plan the questions that will provide relevant information. Most of the questions
to be asked will need to be stated in the past tense to determine the state of performance prior to
the accident. While a test can be performed to see if the level sensor is working now, this does not
necessarily mean that it worked yesterday. Changes in environmental conditions and testing
methods used can result in changes in equipment performance when it is tested. Therefore, the
investigator must be careful when interpreting the test results. Some items can provide
information about past performance, such as fatigue marks on a broken metal shaft, but most
physical data cannot provide much information about its history.
Finally, the order in which the questions are asked is also important. For example, suppose it is
desirable to examine the internals of a pump, but it is also important to test the pump to measure
its discharge flow. If the test is run to measure pump flow, then more internal damage could be
caused by doing the testing. Then, when the pump is taken apart, it might not be possible to
determine what damage occurred from the failure and what occurred because of the testing. If the
pump is disassembled before the testing run, it might not be possible to put the pump back
together in quite the same way, so the operability test results will not really be valid. Therefore, in
the planning phase, it must determined which of the two questions are more important to answer.
All of this points to planning the analysis of physical data. Test plans are usually developed to
assist in the planning process.
3.12.4.3

Basic Steps in Failure Analysis

Figure below shows the overall approach to physical data preservation and analysis. The steps in
developing a test plan parallel the steps outlined in the figure and addressed below.
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Basic Steps in Failure Analysis
Step 1:
Conditions of Use
Step 2:
Initial Preservation
Step 3:
Visual Examination

Step 4: General Testing

Step 4.1:
Operational Tests

Step 4.2:
Field Disassembly

Step 4.3:
Sampling
– metallurgical
– chemical

Step 4.4:
Shop/Bench
Testing

Step 4.5:
Simulation

Step 4.6:
Testing
– nondestructive
– destructive

Step 5:
Long-term Preservation
Step 6:
Identifying Causal
Factors and Underlying
Causes

3.12.4.3.1

Step 1. Conditions of Use
Determine the conditions under which the component operated prior to the failure. How
long had the item been in service? What were the environmental conditions? Did the
failure occur during startup or normal operations? Was it a rotating piece of equipment?
Did it abrade something? Was there any fluid flow past the device? Was the item exposed
to the elements, the humidity or dust?
Next, determine the desired conditions of use. How should the item have been operated
and maintained? Is it supposed to be used outdoors? Must it have a controlled voltage
source?
What is its expected lifetime? Is it supposed to be stored in controlled conditions? Should
exposure to certain chemicals or materials be prevented? Differences between the desired
conditions and the actual conditions can often point to the proper data to collect as part
of the analysis. This part of the step may be delayed in order to ensure that the field
preservation and examination of the data are not unduly delayed.
Based on this information, candidate failure mechanisms may be identified. For example,
if a pump was recently installed, failure mechanisms such as erosion, corrosion, wear and
fatigue are unlikely causes of the failure, while overloads caused by manufacturing or
installation issues are likely causes.

3.12.4.3.2

Step 2. Initial Preservation
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This step often involves prevention of further damage to or alteration of the item.
Personnel repairing the item and cleaning up the area often destroy or alter data.
Preservation of the data at this point requires the identification and segregation of the
items. This can include roping off the area or tagging the item to prevent it from being
disturbed. The Data Needs Checklist (discussed in section 8 in next issue) can be used to
help identify items of interest.
3.12.4.3.3

Step 3. Visual Examination

Avoid disturbing or touching the item until absolutely necessary. Conduct a visual
examination without alterations. Take pictures of the item and mark its position in the
field if immediate removal is necessary. Remove items in a controlled, careful and
methodical manner. Evaluate the importance of coatings / residues / deposits /
impurities before scraping them off or cleaning the item. Measure the position of the item
and document all observations.
3.12.4.3.4

Step 4. General Testing

Many different tests can be used by the team to understand the underlying causes of the
failure.
1. Operational Tests. Operational tests can be performed on components to determine
if they function and to gather further data about the component. For example,
attempts can be made to start and run mechanical equipment. Electrical equipment
and instruments can be tested by providing simulated inputs and observing the
output.
2. Field Disassembly. Field disassembly involves removing the equipment from its
installed location in the field. Removal is often required to allow for continued
preservation of the item (see Step 5) or for additional testing. Removal also allows
new items to be installed and the equipment to be returned to service.
3. Sampling. Sampling may be needed to allow for continued preservation of the
material and/or so that additional testing can be performed.
4. Shop/Bench Testing. Shop/bench testing uses additional equipment or equipment
that has greater accuracy than that used in field testing. More accurate measurements
may be able to be taken in the shop environment at a lower cost.
5. Simulation. Testing under simulated conditions can provide additional information
about the methods and consequences of failures. It can also provide a confirmation of
suspected failure mechanisms. Examples of simulation tests include operational tests,
mixing experiments, metallurgical tests and combustion experiments. Some
simulations are very simple, such as determining if two materials separate after
mixing or observing how fast an area cools down without any heating.
Ensure that the simulation is as realistic as possible without reproducing the
Consequences of the failure. Ensure that similar parts and samples are used and that
the environmental conditions are recreated as part of the simulation. Assess any
differences between the event conditions and the conditions of the simulation to
determine the effects of these differences on the simulation results.
6. Destructive and Nondestructive Testing. More detailed examination methods may
also be used, such as:
 Mechanical property testing
 Chemical analysis
 Atomic absorption
 High temperature combustion
 Electrochemical
 Ion chromatography
 Neutron activation analysis.
 Nondestructive examination
 Ultrasonic testing
 Radiography
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Acoustic emission
Microwave
Thermal testing
Holographic
Visual
Leak tests
Liquid penetrant
Magnetic particle
Eddy current

Document all results as the tests are performed. Testing can involve substantial costs.
Track costs and assess the cost/benefit of these tests to ensure that the testing is worth
performing.
3.12.4.3.5

Step 5. Long-term Preservation

Provide a safe, secure and controlled storage location for the physical data. Provide
special storage conditions (temperature control, humidity control, wrapping, etc.) as
required. Prepare the parts or other items for further evaluation, avoiding actions that
may destroy/degrade data.
3.12.4.3.6

Step 6. Identification of Causal Factors

Use fault trees, causal factor charting data (or other analysis methods) and root cause
identification techniques to look beyond the functional cause of the failure and
understand the causes of the failure.
3.12.4.4

Use of Test Plans

As noted above, test plans help with preparation and performance of the analysis of the item.
Developing the test plan is like preparing for an interview, however, unlike the open-ended
questions asked during an interview with a person, questions concerning machinery, equipment
or parts can only answered very specifically and, generally, answers will be stated in the present
tense. Examples of question that could be asked include:





How does the item work?
Did the item function as intended?
How did the item fail?
Why did the failure occur?

The test plan must be designed to ensure that questions such as these will be answered. Test plans
should be developed before the analysis of physical data begins. Test plans help:







Ensure complete collection of required data
Ensure complete analysis of the data
Prevent inadvertent destruction of data by the investigators
Gain agreement from all parties involved in the process and methods to be used in the
analysis
Ensure that the test is worth doing before it is done
Identify decision points in the analysis

The test plan should include the following:






Objective of the test
Methods to be used for preserving the item and performing the test
Description of the methods/procedure to be used
Names and qualifications of the persons who will perform the test
Scheduled times and locations of the testing
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Serial numbers and calibration information for any equipment used in the testing
How the test results will be recorded
Information on multiple tests of the same item
Disposition of the test specimens after the test

The qualifications of the personnel and the accuracy of the equipment used in the testing should
be documented. The qualifications of personnel who perform the testing should be assessed and
documented to ensure that the test will be properly and accurately performed. Calibration records
for equipment should also be assessed and documented to ensure that the equipment is
appropriate for the task.
Test plans should not be lengthy documents and, in some cases, documentation of the plan may
not be necessary. The primary purpose of test plans is to think through the test approach and
outline the purpose and steps of the plan. During the planning process, it is also important to
determine what data will be destroyed in the process of gathering the data.
3.12.4.5 Chain-of-Custody
Chain-of-custody should be applied to physical data even if legal proceedings are not involved.
The primary purpose of the chain-of-custody is to ensure that the data obtained is valid and true.
Establish a physical data log to ensure the integrity of the physical data. Number or tag each item
collected and control access to and use of data to prevent modification of the data and prevent
destruction or disposal of the items.
3.12.4.6

Use of Outside Experts

The analysis of parts and materials can be a very complex science. The use of outside experts may
be required to adequately perform the required analyses. An assessment of the costs of this
outside expertise should be balanced against the expected benefits from the expert analysis.
3.12.5 Paper Data
Analysis of paper data can help with understanding not only what happened and how it happened, but
also why the incident happened. Paper data can lead to an understanding of the root causes of the
incident because they can help identify factors that mold the environment and influence the attitudes
of the personnel.
Paper data generally provide objective data and are the least fragile of the data types. The biggest
difficulty with paper data is that there tends to be a lot of items to sort through. Paper data resources
are not always obvious, and the most difficult aspect of paper data resources is finding them. Much
time can be expended in sorting through stacks of paper.
Analysis of paper data often involves comparison of various documents to determine the various
methods specified for performing a task. Comparisons can also be made between the descriptions in
the document and actual performance in the field. Documents should also be reviewed to determine if
they describe the proper methods to be used to perform the task. Questions, notes, inconsistencies
and follow-up items can be tagged using self -stick removable (Post-it) notes on the edges of the
pages. As the items are resolved, the self-stick removable (Post-it) notes can be moved to the inside of
the page. This will make it obvious which items still need resolution and provide a location to
document resolution of each issue.
Paper data from instrument charts, such as strip chart recorders and disk recorders, need to be highpriority items for the team. Careful documentation prior to removing the data from the instrument is
vital.
Chain of custody should also be applied to paper data. Establish a document log to ensure that the
team is examining the same documents that were in use during the event. Put a number on each item
that has been collected and make an inventory of the items so that they can be quickly located.
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Control access to and use of data. Controlling access also involves tracking where data is sent and to
whom.
Transmittal of documents to outside agencies and organizations should also be tracked. This helps
manage the flow of information and assists with dealing with regulators and the press.
3.12.6 Electronic Data
Electronic data are very similar in content to paper data. Like paper data, electronic data can lead to
an understanding of the underlying causes of the incident because they can help identify factors that
mould the environment and influence the behavior and attitudes of the personnel.
Because of the ability to easily store large amounts of electronic data, a significant issue with
electronic data is sorting through the data to identify the relevant information.
Unlike paper data, electronic data are one of the most fragile data types. Electronic data can be easily
modified. Therefore, chain of custody should also be applied to electronic data to ensure their
integrity. Controlling access to and the use of data will also help maintain their integrity. As with
paper data, tracking where data is sent and to whom is important.
A final issue unique to electronic data is the potential loss of the data following an event because the
data are not automatically saved or are destroyed as a result of the incident. Inability to recover data
from the time of the incident will make understanding the incident very difficult. Special data
collection and backup practices may be needed to ensure that data are available to the investigation
team following an incident.
3.12.7 Position Data
3.12.7.1

Unique Aspects

Position data are a subset of physical and people data. They are called out as a separate data type
to ensure that investigators focus on the position of physical items and people early in the
investigation.
Position data are often lost during the initial stages of the investigation. Emergency response
actions often involve movement of people, items and equipment, such as removal of the injured
and restoration/stabilization/demolition work. Curious investigators and other personnel often
move equipment, switches and indicators in an attempt to quickly collect data. Weather and
exposure can change the levels in tanks and the locations and extent of stains and other markings.
Like physical data, once the data are altered or disturbed, there may be no way to recover the
information.
3.12.7.2

Data Collection

The easiest method to collect position data is through direct observation. However, this does not
produce a permanent record of the observations. Two common methods for recording position
data are the still camera and the video recorder. Cameras and camcorders need to be readily
available for the investigator to use during the initial stages of the investigation.

3.12.7.3

Documentation of Data Collection

Documentation needs to be generated as photographs are taken to ensure that the contents of
what is in each photo are preserved. When using a camcorder, a voiceover can describe the items
being viewed, and thus provide similar documentation. Photos can record vast amounts of detail
and allow investigators to review the ―original‖ condition of the equipment and site immediately
after the incident.
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Reference items should be included in all photos and videos. A reference item can include a ruler
or other object of known size. The object can also be oriented to the bow to show the overall
orientation of the photo. Self-stick removable (Post-it) notes or other labels can also be used in
the photograph to indicate the contents of the photo.
Other specialized photography methods can also be used. For example, infrared thermography
can be used to record the locations of hot spots in equipment.
Other examples of photographic opportunities include:














Overview of area
Site Orientations
Perspectives of personnel
Record detail
Record positions
Improper use
Improper assembly
Environment
Disassembly stages
Deterioration
Failure sequence
Analysis worksheet
Training aids

3.12.7.4

Alternative Sources of Position Data

Sometimes photos are not practical. In these cases, charts, maps and drawings can be used to
capture the required information. Obtaining drawings of machinery or vessels can allow for rapid
development of a drawing or sketch of the data.
Examples of applications for maps, diagrams and charts include:












Location of items: plant, people, equipment, materials, structures
Plant layout
Machinery and flow diagrams
Fuel system diagrams
Movement of key actors
Environmental conditions: noise, temperature, ventilation, illumination, weather
History of events
Area sketches
Process flow sketches
Equipment/part sketches
Fragmentation maps

Absolute measurement of the location or dimensions of an item may also be needed.
3.12.8 Overall Data Collection Plan
Each incident investigation is a unique task and should be accompanied by a specific data collection
plan. The initial plan, specific to each incident, must be continuously revised and updated as new
priorities and concerns are identified during the course of the investigation. This specific plan builds
on the general preplanning that has been previously established as part of initiating the incident
investigation. The team leader can use the Data Needs checklist and form to generate a list of data
that needs to be collected.
The investigation team should use the form to brainstorm a list of data that could be helpful during
the investigation. The Data Needs form is then used as a dynamic checklist. Items should be added to
and deleted from the checklist as the investigation progresses.
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To save time during an investigation, a generic data needs form can be developed that will cover the
majority of the data needs for the majority of investigations. During an investigation, a few items can
be deleted or added to the list, as appropriate.
The team leader usually develops an initial plan after he/she has made a brief orientation visit. The
team leader should ensure that access to the area is minimized as much as possible. In addition,
he/she should verify that the personnel who do enter the incident area are aware of data preservation
considerations.
For most small- to medium-sized investigations, the team may only consist of a primary investigator.
For these small to medium investigations, all of these field tasks are typically the responsibility of the
primary investigator.
The investigator should not only look at what is present, but also note what is not damaged.
Questioning the obvious and looking at all of the physical data is often the key to discovering
important data. The investigation team should make a conscious effort to determine what is absent
that should be expected to be present during the operations that were being conducted. This
determination requires a relatively thorough understanding of the operation, activities and physical
systems on the part of the investigation team.
Once the initial plan is developed, it should be periodically reviewed and altered as new data are
collected. This planning is more important as the scope of the investigation and the size of the
investigation team increase.
Throughout the investigation field activities, the team should always take all the necessary safety
precautions, including using appropriate PPE.
As noted elsewhere, data collection is an iterative process within the data analysis process. As a result,
data collection occurs throughout the investigation and takes a majority of the investigation effort.
3.12.9 Application to Apparent Cause Analyses and Root Cause Analyses
The techniques for data collection, preservation and analysis discussed in this section apply equally to
both apparent cause analyses and root cause analyses. The Table below ―Application of Data
Collection Methods‖ outlines some of the typical differences in the extent of data collection,
preservation, and analysis activities that may be performed foe apparent cause analysis versus root
cause analysis. The same techniques are generally used for each of the data types. However, for root
cause analyses, more time is spent in looking at the management system issues. This generally alters
the people interviewed to include more management personnel, and the paper data reviewed to
include more policies and standards in addition to the procedures and proof documents.
This table is only a general guide. During an apparent cause analysis, some of the activities covered
during root cause analysis may also be performed. In addition, not every root cause analysis requires
the use of outside experts to analyze physical data.
3.12.10Summary
Data collection is the activity that typically takes the greatest amount of time during an investigation.
Using methods that efficiently collect data without altering or destroying the data is vital to getting to
the underlying causes of the event.
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Application of Data Collection Methods
Data Type
People data

Description
Interviews and initial
witness statements

Physical
data

Overview and detailed
analyses of physical
data

Paper data

Retrieval and analyses
of paper records

Electronic
data

Retrieval and analyses
of electronic records

Position
data

Photographs, mapping
and measurements

Apparent Cause Analyses
Initial witness statements
from a few individuals
collected by local
management.
Interviews of selected
personnel,
mostly
frontline personnel
Overview
analyses
performed by
local staff. Usually no
detailed
analyses of items
Detailed analysis of data
by team.
Policies and standards
not reviewed in as much
detail as procedures and
proof documents
Detailed analysis of data
by team.
Policies and standards
not reviewed in as much
detail as procedures and
proof documents

Photography
and
mapping performed by
local personnel

Root Cause Analyses
A few to many initial
witness statements.
Numerous interviews of
both frontline personnel
and managers
Overview
analyses
performed by local and
organizational staff.
Some detailed analyses
using organizational staff
and outside experts
Detailed analysis of data
by team.
Policies and standards
reviewed in detail in
addition to procedures
and proof documents
Detailed analysis of data
by team.
Policies and standards
reviewed in detail in
addition to procedures
and proof documents.
Retrieval of altered or
deleted files by experts
may be required
Photography
and
mapping performed by
local personnel and
outside experts.
Detailed measurements
of components
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3.13

Analyzing Data

3.13.1 Introduction
Data analysis is at the heart of the incident investigation process. The goal of data analysis is to identify
causal factors and their underlying root causes. For each causal factor, multiple root causes will be
identified. Therefore, for every causal factor that is missed, the investigators will miss multiple root
causes. The use of the structured tools addressed in this article will help ensure that the investigators
identify all of the causal factors.
Data analysis usually takes 15 to 25% of the analysis time, but it feels much longer because the data
analysis techniques drive the data-collection process. Data analysis focuses on organizing and judging the
relevance of data collected and formulating a model of how the problem occurred. The model that is
created stimulates and guides additional data-gathering activities by identifying gaps and inconsistencies
in known information. This makes the most time-consuming part of the investigation, data gathering,
more efficient.
The three basic steps in analyzing data are as follows:
1.

Summarizing the relevant facts from data-gathering activities and separating fact from
supposition;
2. Developing a loss scenario model based on deductive and/or inductive reasoning approaches to
identify causal factors, items of note, intermediate causes and possibly root causes for the incident;
3. Verifying the completeness and accuracy of the incident model (necessary and sufficient).
3.13.2.

Overview of Primary Techniques

There are three primary data analysis techniques: simplified fault tree analysis, 5-Whys technique and
event and causal factor charting (although other techniques such as change analysis can also be used).
Fault tree analysis is a structured approach for modeling the combinations of human errors,
structural/machinery/equipment problems and external factors that can produce the type of incident or
problem being evaluated. It is used frequently to resolve gaps in causal factor charts, but can also be used
as a stand-alone tool. It is the best tool for analyzing structural/machinery/equipment problems as well as
chronic problems. It can also be described as a troubleshooting approach or a structured guessing
approach. Hypotheses (guesses) are put forward as to what could have caused each event. Then data are
systematically gathered and analyzed to determine if the potential cause is an actual cause of the event.
The 5-Whys technique is very similar to fault tree analysis. The primary difference between the two
methods is that the fault tree approach uses OR and AND logic gates and the 5-Whys technique does not
use any gates. The 5-Whys technique is somewhat simpler than the fault tree technique because no gates
are used. Generally, the 5-Whys method is restricted to small or simple incidents.
Event and Causal factor charting arranges building blocks to graphically depict the timing of events and
the cause-effect relationships between known events and conditions. It has many of the attributes of a
timeline, but also has logic tests built into the process through ―necessity‖ and ―sufficiency‖ testing of
data. These two tests are similar to the ―and‖ and ―or‖ logic that fault trees use. It is the best analysis
method to use when timing of events is important. It is usually the best tool for incidents with safety and
environmental impact.
Table below ―Applicability of Analysis Techniques,‖ summarizes the characteristics of the three analysis
techniques that will be discussed. Other techniques can also be used, but discussion of these
supplementary techniques is beyond the scope of this Article.

62
TABLE 1
Applicability of Analysis Techniques

Acute Incidents
Chronic Incidents (including
most large, acute accidents)
People-oriented
problems
(large, acute accidents)
Structure,
machinery,
equipment,
outfitting
problems (including most
chronic problems)
People-oriented
problems
(large, acute accidents)
3

Causal
Factor
Charting
Good
Can only characterize
typical event
Best

Fault Tree Analysis

5-Whys Technique

Good
Good

Good
Good for small
incidents
Not very useful

Good

Best

Good
for
incidents

Best

Not very Useful

Not very useful

Good

small

Fault Tree Analysis

Fault tree analysis begins with a known event (referred to as the top event) and describes possible
combinations of events and conditions that can lead to this event. The top event in the fault tree can be
the loss event under investigation or a specific event that is involved in the incident. The Figure below,
―Tank Spill Example Fault Tree,‖ the top event is defined as a ―Spill from tank area‖.
FIGURE
Tank Spill Example Fault Tree

Event combinations producingspill from a
tank event:
� Valve 1 closed AND valve 2 open
� Normal flow not stopped in time
� Tank full before fill started
� Failed tank
� Failed piping

Spill from
tank area

OR

Misdirected
flow

Excessive
flow

OR

AND

Value 1
closed

Failed tank
or piping

Value 2
open

Normal
flow not
stopped in
time

OR

Tank full
before fill
started

Failed
tank

Failed
piping

The fault tree looks backward in time to describe the potential causes of the top event. In the example,
three possible causes are shown: (1) misdirected flow, (2) excessive flow and (3) failed tank or piping.
Each of these, by itself, was considered to be sufficient to cause the spill from the tank. AND and OR logic
is used to graphically show potential combinations of events and conditions leading to the top event. This
type of logic is commonly used proactively during risk assessments to identify dominant potential
contributors. For incident investigation applications, however, the smallest possible tree is developed. As
soon as a branch is shown not to be credible, development of that branch is stopped.
Most reactive and proactive analysis techniques only identify single-event failures. One significant
advantage of the fault tree technique is that it can help identify multiple-event failures. Multiple-event
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failures are those that require more than one event for a failure to occur. For example, for a fire, three
conditions must exist simultaneously: fuel, oxygen and an ignition source. Most incidents involve
multiple-event failures. Therefore, the ability to model multiple-event failures is an essential element for
any incident modeling methodology.
A fault tree can also show design and operational errors. In some cases, equipment performs to its
capabilities, but its capabilities are insufficient for the task. For example, a generator fails when it is
overloaded or a diesel engine fails following a loss of its fuel. Examples of fault trees are provided below as
well as an explanation about the building blocks of such trees and a procedure for constructing a tree.
A more complex example of a Fault Tree is provided in Figure below ―Sandblasting Fault Tree Example‖.
This example can be contrasted with an analysis of the same event using causal factor charting.
FIGURE
Sandblasting Fault Tree Example
Hands of worker
injured during
removal of
sandblasting hose
AND

System not
depressurized

Operators fail
to control
hazard

OR

Vent valve
fails to open

OR

Operators fail
to detect
system is
not
depressurized

Switch not
released

OR

Operators
know system
is pressurized
and
decide to
disconnect the
hose anyway

AND

Mechanically
deformed

Isolated/held
closed by
operator

Contaminated
with foreign
materials
Operators fail to
detect system is
not depressurized
before initially
trying to remove
line

OR

Mechanically
deformed

Isolated/held
closed by
operator

detect system is
not depressurized
after second
operator is
recruited to help
with removal of
the
line

Contaminated
with
foreign
materials

OR

Contaminated
with sand from
the sand pot

Operators fail to
detect system is
not depressurized
after determining
the hose is
difficult
to remove

Grease/lubricants
from other
portions
of the machine

OR

Operators have
not been injured
in the past

Strong rewards/
penalties

Operators don't
believe they can
get hurt
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3.13.4 The 5-Whys Technique
The 5-Whys technique is a data analysis technique that is similar to the simplified fault tree approach. The
primary difference between the two methods is that the fault tree approach uses OR and AND logic gates
and the 5-Whys technique does not use any gates. The 5-Whys technique is somewhat simpler than the
fault tree technique because no gates are used. There are a variety of advantages and disadvantages
related to the 5-Whys technique. Some of the advantages include:
 This technique can be quicker for small, simpler analyses. However, it can take longer with larger,
more complicated analyses because there is less guidance on how to perform the analysis and
identification of root causes.
 The technique can also be used as a root cause identification technique or used in conjunction with
other well known techniques.
Some of the disadvantages of the 5-Whys Technique include:
 Because the 5-Whys method does not use gates, it is sometimes difficult to ensure that the logic of the
analysis is correct. Fault tree development includes tests to ensure that the AND and OR logic is
appropriate. This is not part of the 5-Whys technique.
 The results of the analysis are inconsistent. Sometimes the analysis may go to the causal factor level,
intermediate cause level or root cause level. Note that this is also true of fault tree analysis.
 Judgment and experience are key factors in selecting the right level of detail.
 ―Why‖ may have to be asked more or less than five times to get to root causes.
 Although the result is auditable (can be reviewed by others), the results are not reproducible (the
same from person to person).
The process for developing a 5-Whys tree is essentially the same as that used for fault tree development,
except that the use and testing of logic gates are not part of the process. The primary difference between
the two methods is that the fault tree approach uses OR and AND logic gates and the 5-Whys technique
does not use any gates. Figure below, ―5-Whys Technique Example,‖ provides an illustration of a sample
tree and highlights to the reader the absence of OR and AND gates. The 5-Whys technique is somewhat
simpler than the fault tree technique because no gates are used. A simplified process for the 5-Whys
techniques is as follows:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Select an item for analysis. The item could be a loss event, a causal factor or any other item.
This is similar to the top event of a fault tree.
Ask why this event occurred (i.e., the most direct cause of the top event).
Find answer(s) to this question. The answer may identify more than one sub-event or condition as the
cause. In other words, more than one branch may be identified.
For each of the items, ask why did it occur.
Identify questions or develop tests to determine if each item is true or false.
Use the answers to the questions or results of the tests to determine if each item is true or false.
Cross out the false items and stop development of these branches.
Repeat this process at least four more times (a total of at least five times) for all true branches.
Identify causal factors and root causes.
Develop recommendations for each causal factor and root cause.

It is recommended that the fault tree approach be used for all formal analyses because of the added
structure provided by the fault tree analysis technique and the minimal extra effort to develop the fault
tree (compared to the 5-Whys tree). Informal analyses, such as troubleshooting, that do not require the
rigour of the fault tree approach may benefit from the added structure of the 5-Whys techniques.
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FIGURE
5-Whys Technique Example
Sounding of Improper
General Alarm During Drill

General Alarm Sounded by
Chief Engineer and
Rung Improperly

Chief Engineer had never
rung General Alarm in
Emergency Situation or
Drill previously

General Alarm Signal
normally sounded by
Bridge during Drill

Engine Room
Personnel sounding
alarm never considered
in Drills or Training

Routine testing by
Engine Room personnel
at safety checks
and gear tests

Screw securing arm on
General Alarm was loose

Screws securing
arm were loose

Reset screws with
washers to minimize
screws becoming loose
from vibration

General Alarm in engine
room not tested regularly

Testing of alarm was not
common practice

General Alarm not
tested by engine
room personnel

Test General Alarm
while testing gear prior
to arrival or departure
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3.13.5 Events and Causal Factor Charts
Fault tree analysis (and the 5-Whys technique) is a good analysis technique for equipment and
machinery-oriented problems. Its structure works very well when dealing with the structured behavior of
the equipment. However, fault trees and 5-Whys trees have one major drawback. They do not show the
relative timing of events.
Timing is usually important when people are involved in incidents. It is also important in most safety and
environmental incidents. Event and Causal Factor Charting specifically addresses the timing of events. It
also tries to incorporate some of the logic that is seen in the fault and 5-Whys trees. In other words, it tries
to combine timing and logic into one technique.
Event and Causal factor charting establishes the relative timing of events and sets the time frame of
interest for the incident. It sorts the data (events and conditions) into the following:
i)
ii)
iii)
iv)
v)

The loss event(s),
Main events and conditions,
Reasons why the main events and conditions occurred or exist,
Other significant events, and
Unimportant, insignificant events that do not affect our analysis.

Like fault tree analysis and the 5-Whys technique, it helps ensure that all data are gathered and analyzed
for causal factors.
Causal factor charts are constructed by working backwards. The loss event/condition is the starting point
and the chart is constructed by working backwards in time. This is essentially the same approach used to
construct fault or 5-Whys trees. The top event in either is equivalent to the loss event in the causal factor
chart. As we work backwards, building blocks (events and conditions) are added to the chart based on
time and logic. Figure above, ―Sandblasting Causal Factor Chart Example,‖ illustrates the form and
content that such a chart takes. Note that the chart has four major elements:
i)

The Main Event Line contains the most important events. Reading the events on the main event line
provides an overview of the events leading up to and causing the loss event/condition
ii) Events and conditions explains why the events on the main event line occurred. The events above the
main event line explain why the events on the main event line occurred. These answer the question
―Why did this happen?‖
iii) Less significant events and conditions that help explain the loss event are located below the main
event line and help put the loss event/condition in perspective. These events provide the details of the
event.
iv) The loss event(s)/condition(s) provides the reason why the analysis is being performed. The loss
event(s)/condition(s) provides a scope for the analysis.
Example of constructing Events and Causal Factor Charting:
During discharge operation of ―ortoxylene‖, an overflow occurred on deck of a chemical carrier and about
60 litres of ortoxylene spilled into the harbor sea water. The vessel started the discharge operations at
18:36 hours from Cargo Oil Tank 3 Wing. At 1903 overflow occurred from Cargo Oil tank No. 1 Centre. At
1905 cargo discharge operations stopped due to the overflow but by then some cargo had spilled over on
to jetty and on to the sea.
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Valve to COT
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FIGURE
XYZ Shipping Co. Ltd.
Form : 123 Rev 02
Accident / Incident Investigation Record
M.T. BROWN
IMO No.
18123676
Built
9 / 1988
Report No. BR 04 / 03
Category : Accident
GRT
3672
Type of ship : Chemical Tanker
Flag :
Classification :
Accident / Incident Description : Cargo spill overboard at Genoa
Date of accident / incident : 12 Dec 03
Date investigation started: 12 Dec 03
Date final report issued
:17 Dec 03
Accident / Incident classification : Loss of cargo / Pollution
Facility / Individual affected
: Ship /Terminal / sea water ( dock )
Notification
The incident was notified to DPA / P&I / Port Authority / Owner / Charterer.
Incident summary
On 12.12.03 during the discharging operation of ―Ortoxylene‖, an overflow occurred on deck and about 60
litres went into the harbour sea water.
Initial conditions
Friday 12.12.03 - Vessel Stbd side alongside at Genoa Multedo harbour - Weather conditions reported
good.
All relevant machineries, instruments and plants tested and found in good working order.
At 18:36 the vessel started the discharge operation of ―Ortoxylene‖ from COT 3 wings.
Initiating event
At 19:03 Overflow occurred from COT 1 centre
Incident description
At 19:05 cargo operation stopped due to an overflow from COT 1 centre on deck, by then some cargo had
spilled over onto the jetty and into the dock.
Person in charge on deck : the Chief Officer, Pumpman, A.B.
Person in charge in engine room : First Engineer.
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CAUSAL FACTOR 01
Valve of cargo oil tank 1 centre not fully closed.
Root cause
a)Cargo handling procedure incomplete - checking of valves not included – responsibility for different
tasks not clearly defined
b)Company policy for rest hours not followed
Corrective actions recommended
A comprehensive procedure for loading / discharging cargo to be established including double checks of all
cargo machinery and plant. This must include a check of all working / non-working cargo tank valves &
other related valves. Responsibility for supervision to be allocated. Personnel to be suitably acquainted
with this procedure. Personnel to be adequately rested & informed of the consequences of improper action
or lack of action.
Responsible department : Deck
Responsible persons : Master, All shipboard personnel in charge of handling cargo
CAUSAL FACTOR 02
Cargo Oil Tank No. 1 filled up
Root cause
a)Failure of alarm buzzer in the bridge due lack of maintenance
b)Lack of established procedure for physical check of tank levels during cargo transfer
Corrective actions recommended
Proper procedure to be established including test of all tank HL/HHL alarms for satisfactory operation &
same to be recorded prior to commencing cargo load / discharge operations. After commencing a loading /
discharging operation the levels of cargo in all COTs (whether cargo being operated or otherwise) must be
continuously checked in order to ascertain that the operation is proceeding according to plan..
This in order to avoid recurrence of this event especially when a mechanical failure (in this case the buzzer)
can occur.
The Deck Officer on duty during cargo operation must maintain careful watch at all time on the bridge
area where the system is in place and to remain strictly in contact with the AB on watch by portable
intrinsically safe VHF.
All communication and operation must be recorded accordingly. Personnel to be suitably acquainted with
this procedure and informed of the consequences of improper action or lack of action.
Responsible department : Deck
Responsible person: Master, All shipboard personnel in charge of handling cargo
CAUSAL FACTOR 03
Cargo overflow from deck onto jetty & in dock
Root cause
a) All ship side scuppers not blocked . Cargo handling procedure does not clearly state responsibility
for this.
b) Delay in stopping pump due to faulty communication / tired crew
Corrective actions recommended
Proper procedure to be established including effective blocking of ALL ship side scuppers & check. Same to
be recorded prior to commencing cargo load / discharge operations.
Personnel to be suitably acquainted with this procedure and informed of the consequences of improper
action or lack of action. Importance of quick/effective communication to be impressed on all personnel –
to be trained in use of intrinsically safe VHF.
Procedure for rest hours to be closely followed.
Responsible department : Deck
Responsible person: Master, All shipboard personnel in charge of handling cargo
LESSON TO BE LEARNT
Considering that this type of accident can occur on board other vessels, the Company will issue a letter
“Lesson to be Learnt” giving details of the accident , the root causes, and highlighting the corrective
actions in order to avoid further similar accident.
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3.13.6 Using Causal Factor Charts and Fault (or 5-Whys) Trees Together during an
Investigation
For example, for a typical safety event, the data analysis would begin by using causal factor charting to
show the sequence of events and some of the underlying causes. When structural/machinery/
equipment/outfitting problems are encountered that cannot be explained with the available data, a fault
or 5-Whys tree is begun with the problem at the top of the tree. The investigator then uses these to explore
potential causes of the problem. Multiple fault or 5-Whys trees may be developed as each unexplained
event/condition is analyzed.
3.13.7 Application to Apparent Cause Analyses and Root Cause Analyses
Fault trees (or 5-Whys trees) and causal factor charts are generally used for all analyses, regardless of the
effort expended. However, the level of the analysis will determine the extent of the tree or chart
development and the level of documentation performed.
For even the simplest of analyses, a tree or chart should be developed, even if it is not formally
documented. Even an investigation that takes 10 to 15 minutes should involve identification of the
loss event and identification of the sequence of events that led to the loss event (a causal factor chart) or
the possible causes of the incident (a fault tree).
At the other extreme, on very large investigations a causal factor chart and numerous fault or 5-Whys
trees may be developed. The causal factor chart is used to explain the sequence of events and the fault or
5-Whys trees are used to help explain the underlying causes of the human errors and structural/
machinery/equipment/outfitting problems. The trees can show not only the paths that proved to be valid,
but also the other possibilities considered and rejected. For complex analyses, fault trees would be
favored, especially for situations where quantification is desired.
3.13.8 Summary
The goal of data analysis is to identify causal factors, items of note and underlying causes. The three tools
that are used to perform this task are fault trees, 5-Whys trees and causal factor charting. Using these
techniques should help guide the data-collection process and make the overall investigation more
efficient.
Some investigations will only require the use of one of the data analysis tools. However, some
investigations will require using two or three tools together. Often, the analysis is begun using one of the
tools. Then, as the analysis progresses, other tools are used.
Guidance on Using Causal Factor Charts and Fault Trees
Item
Fault or 5-Whys
tree
development

Fault or 5-Whys
tree
documentation

Levels of Investigation
Simple, Informal
Troubleshooting
The tree is developed
until at least one of the
causal factors is identified

The tree is not drawn, but
a description of the
general
possibilities
considered may be listed
on the work request or
other document

Apparent
Cause
Analyses
The tree is developed
until all of the causal
factors
and
some
underlying causes are
identified
The tree is typically
documented as part of
the report

Root Cause Analyses
The tree is developed
until the causal factors
and
all
of
the
underlying causes are
identified. Fault trees
are favored for more
complex analyses.
The
tree
is
documented as
part of the report.
Fault trees would be
favored for more
complex situations or
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Causal factor chart
development

The basic sequence is
developed until at least
one of the causal factors
of the failure is identified

Causal factor chart
documentation

The chart is not drawn,
but a description of the
general
sequence
of
events may be included
on the work request or
other document
Usually only one of the
tools is used

Use of trees and
causal
factor
charts
together

The sequence of events
is developed until all
the causal
factors
and
some
underlying causes are
identified
The causal factor chart
is typically documented
as part of the report

Usually only one of the
tools is used, but
occasionally both will
be used

for
where
quantification is
desired.
The chart is developed
until
the causal factors and
all of the underlying
causes are identified
The causal factor
chart is documented
as part of the report

Both tools are often
used together
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3.14.

Completing the Investigation

3.14.1 Introduction
There are four major issues that need to be addressed following the completion of an investigation.
These four issues are:
i)
ii)
iii)
iv)

Writing investigation reports
Communicating investigation results
Resolving recommendations and communicating resolutions
Evaluating the investigation process

3.14.2 Writing Investigation Reports
The report is one of the primary tools used by the team to communicate the results of the
investigation. It is the permanent record of what was done during the investigation, including the
team‘s conclusions and recommendations. It also provides input into the trending process. Finally, it
fulfills regulatory and company requirements.
3.14.2.1

Typical Items to Be Included in an Investigation Report

Table below ―Typical Items to Include in Reports,‖ provides a list of items to be included in
investigation reports. A predefined report should be completed for all investigations. The
predefined report addresses the basic information needed for all investigations. Causal factors
should be identified for all analyses. Root causes, on the other hand, may not be identified for
some of the apparent cause analyses that are performed. Sufficient time and resources may not be
allocated to the apparent cause analyses to identify all of the root causes. Instead, causal factors
and potentially some intermediate and root causes will be identified.
Recommendations should be captured for all analyses. Even if the recommendations are
completed by the time the investigation is started (for example, very short-term items such as
broke-fix or quick fix recommendations), documenting the basic steps taken to fix the problem
will help with later investigations and reviews.
TABLE 1
Typical Items to Include in Reports
Item
Level of the analysis
Predefined report form
Causal factors
Root causes
Recommendations
Fault/5-Whys tree and/or causal factor
chart
Photographs and diagrams
Formal report developed
Detailed review of rejected hypotheses
List of data collected and reviewed
Executive summary

Scale of Investigation
Small
Medium
ACAs
RCAs
Yes
Yes
Yes
Yes
If identified
Generally yes
Yes
Yes
If developed
Generally yes
As required
No
No
No
No

As required
Yes
No
Generally yes
Generally yes

Large
Yes
Yes
Yes
Yes
Yes
As required
Yes
Yes
Yes
Yes

Causal factors, root causes and recommendations should be presented in a manner that clearly
shows the connection between each of these levels of the investigation. A standard method for
presenting this relationship is a table with the causal factors in the first column, the root causes in
the second column and the recommendations in the third column. For some apparent cause
analyses, the root cause column may be left blank.
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Fault trees or 5-Whys trees and causal factor charts may not be formally developed for some
apparent cause analyses. If they are formally developed, they should be included in the report or
attached to the report. Fault trees or 5-Whys trees and causal factor charts can often save the
investigator additional writing by providing a summary of the incident, including what happened,
when it happened, who was involved and how it happened.
Photos may be included in the simplest of reports especially if a digital camera is readily available.
Photos of the scene and equipment can often be great time savers because photos save the writer
from generating lengthy descriptions in the report.
A formal report is anything that goes beyond completion of the standard report form. Most
incident investigations (medium-scale and large-scale analyses) should have a formal report. The
amount of information gathered is usually well beyond that which a standard form can capture.
However, even for these analyses, a standard report form should be completed. Formal reports
should attempt to use the documentation and information used for the data analysis (e.g., the
causal factor chart, fault tree and/or 5-Whys tree) to the greatest advantage. In some cases, it is
not appropriate to include this level of detail. However, in most cases, these tools, along with the
three-column forms (as discussed in earlier) showing causal factors, root causes and
recommendations, should provide the vast majority of the information needed in the report.
Detailed reviews of rejected hypotheses are usually documented only for large-scale incident
investigations. Often this is done to refute theories put forth by various groups within or outside
the organization. Often, when an investigation is launched, many preconceived ideas exist
concerning the causes of the incident. In some cases, it is prudent to address each of these
theories and describe why the investigation team believes it is not a valid cause of the incident.
Left unaddressed, the validity of the report may be called into question by individuals or groups,
and the effectiveness of the investigation process can be greatly diminished.
Knowing what data were examined can often add credibility to the investigation process and show
the depth of the investigation. For smaller-scale investigations, a list of the data reviewed is often
not included in the report. As the scale of the investigation gets larger or the visibility of the
investigation to outsiders becomes a larger factor, this list is usually included in the report.
An executive summary or synopsis can help more people get the important points from the report
without having to read all the details. In some cases, busy managers will choose not to look
through the report itself. In this case, an executive summary or synopsis is needed. These are
usually only written for medium- and large-scale analyses (all incident investigations and some
apparent cause analyses).
3.14.2.2

Tips for Writing Reports

In reviewing numerous investigation reports and participating in many investigations, the
author of this Article has developed a number of tips for writing effective reports. These are
listed
below.
3.14.2.2.1

Start Writing the Report at the Beginning of the Investigation

Compile the report continually during the investigation process; do not wait until the
investigation is over to begin writing the report. By taking this approach, it will be
possible to see the data that will be needed to complete some of the required fields. This
will guide some of the data gathering and make the investigation more efficient.
3.14.2.2.2

Have the Report Reviewed

Have the report reviewed for technical accuracy, writing clarity, grammatical errors and
legal issues. Obvious errors in the report can call into question the technical accuracy of
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the investigation. Some organizations perform two reviews. The first is a technical
accuracy review. The point of this review is to ensure the accuracy of the sequence of
events, as well as the capabilities of equipment, status of current management systems
and organizational information. The second review examines the conclusions and
recommendations determined by the investigation team.
This two-stage review process is usually performed only on large investigations. For
smaller scale investigations, a single review is usually conducted. Using the two-stage
review process allows the reviewers to focus on the facts during the first review and to not
get distracted by the conclusions and recommendations reached by the team. This also
allows the team members to verify the facts that support their conclusions and
recommendations before documenting them in the report.
3.14.2.2.3

Explain Any Contradictory Information

Do not let the reader guess which information is a fact and which is a conclusion drawn
by the investigation team. In some cases, the team has to make a determination of the
most likely scenario or most likely cause of an incident. There may be contradictory data
pointing to alternative scenarios or causes. The data that are needed to resolve the
inconsistency or fill in the knowledge gap may not be available or may be too costly to
obtain. The team should show the data that support these conclusions. The tools used to
analyze the data (causal factor charts and fault trees) should assist with the
documentation of this data.
3.14.2.2.4

Identify Facts, Conclusions, Hypotheses and Recommendations

Conclusions, hypotheses and recommendations should be presented as such, not as facts.
Clearly indicate what the team concluded based on the data and what is a provable fact.
Some judgment will be needed to know when enough is enough. For example, for most
fires, proving that there is oxygen in the air will not be needed. But, if a fire takes place in
a tank that normally has an inert atmosphere, then proving that there was oxygen in the
atmosphere will probably be required.
3.14.2.2.5

Ensure that the Report Addresses the Needs of the Audience

Recognize that a single report may not satisfy all audiences. You may need to generate
multiple reports to meet the varied needs of your audiences. For example, a report that is
used during onboard safety briefings may only include a paragraph description of the
incident and the two recommendations that apply to the attendee‘s work. A report
produced for the senior managers will need to include a summary of the incident and all
of the causal factors and recommendations.
3.14.2.2.6

Do not fill up the Report with unneeded information

Reference all materials used during the investigation, but only include the information
required to communicate the results to your audience. The objective is to change the
behavior of the organization and its personnel, not to use up paper.
3.14.2.2.7

Do not Use Names of Individuals

Identify items (structures/machinery/equipment etc.) and positions of individuals
involved in the incident in sufficient detail to understand the incident, the causes and the
recommendations, but do not be any more specific than needed. There is no point in
including people‘s names in the report. It only serves to embarrass them and make them
want to never cooperate in one of your investigations again. If witness statements are
included in the report, this could inadvertently expose witnesses‘ names.
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3.14.2.2.8

Do not Downplay Sensitive Issues

Do not downplay sensitive issues to the point that potential corrective actions associated
with the issues are not implemented. Many of the issues discussed in the report are not
pleasant. But if they are not discussed sufficiently, no one will understand why the
recommendations need to be implemented.
3.14.2.2.9

Use Supplemental Information as Needed

Use standard investigations reporting forms, as required, but feel free to attach any
additional information that may be necessary. The standard report form cannot
anticipate all of the potential reporting needs. Add supplemental data as required.
3.14.2.2.10

Issue Reports as Controlled Documents or Records

This includes all drafts of reports. Drafts should be collected before the final report is
issued and destroyed. Final reports should be issued as controlled documents or records
so it is known who has the information. In addition, ensure that the reports are properly
marked, such as ―Draft – For Review Only,‖ and that each version of the report is dated
with the revision number.
3.14.2.2.11

Properly Control Proprietary and Other Sensitive Data

Ensure that all reports, including drafts, are marked as proprietary or with other
appropriate markings. The report is supposed to help the organization learn how to
improve its operations. It does not need to help your competitors learn about your
operations.
3.14.2.2.12

Follow Generally Accepted Technical Writing Guidelines

The following general guidelines should be kept in mind when writing the investigation
report:







Write reports in the past tense
Avoid jargon
Minimize the use of abbreviations and acronyms
Do not include information/figures/tables that are not necessary
Use figures/tables to minimize verbiage when possible
Use consistent terminology, spelling and report organization

3.14.3 Communicating Investigation Results
Communicating the results of the investigation is an important aspect of the investigation process. In
addition to recommendations to communicate the investigation results to those who are affected by
the corrective actions, it is also important that those personnel who assisted the investigation team be
made aware of the investigation results. Often they are not so much interested in the detailed outcome
of the investigation as in knowing that their investment of time in the investigation paid off for the
organization in some manner. If they invested an hour of their busy workday in helping the
investigation team, they want to see that something useful was done with the information they
provided or helped to acquire. With these dual goals in mind, the steps that follow can provide hints
for communicating the results of the investigation to those who were involved.
3.14.3.1

Decide to whom the report should be sent

The following provides some ideas about the possibilities for report distribution:


Relevant Personnel with Policy and Procedure Responsibility. Those personnel responsible
for managing the upkeep and update of policies and procedures should be provided with the
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report to determine if changes to the Management System are necessary as a part of the
formal corrective/ preventative action system.
Affected Employees. Affected employees will want to know what to do differently and what
the company is doing to make sure this type of incident does not happen in the future.
All Employees. Is there a lesson to be learned by everyone? Keep this type of communication
Short and to the point. Tell them what they need to know and why; nothing more or the
primary message will get lost in all the extra information.
Other Company Sites. Can other company sites learn from this incident? The communication
should be tailored to provide sufficient information without unnecessary detail.
Contractors/Subcontractors. Can contractors or subcontractors that your organization
frequently works with learn from this incident? The communication should be tailored to
provide sufficient information without unnecessary detail.
Others in Industry. Can others in the industry learn from this incident without disclosing
Company‘s confidential information? The communication should be tailored to provide
sufficient information without unnecessary detail.
The Public. Is there public interest in the incident? Will telling the public about the incident
and the investigation help the image of the organization? Are there some other benefits in
telling the public about what the organization did in response to the incident?
Regulators. Are there regulatory requirements to file a report? Should you tell the regulator
to show your organization‘s desire to understand your operation and meet the regulator‘s
concerns?

3.14.3.2

Decide How to distribute the Report

The following provides some ideas about the how to distribute a report:








Routing or Posting the Report or a Summary. When it is desirable to show what is being
accomplished with the incident investigation program, post or route the results. Do not think
that anyone is actually going to read the details, but letting personnel who helped with the
investigation process see that a report was generated can help the long-term sustainability of
the program.
General Meetings. If you really want to ensure that a group heard about the incident, include
it in a safety briefing or other formal meeting or training course. They still may not
understand the details of what they need to do, but at least they will have a general idea of the
changes that are coming. Do not expect everyone to like the recommendations, even if they
are good ideas; no one likes to change.
Formal Training. This should be much targeted. Provide enough background on the incident
to show why you want their behavior to change. Then tell them what THEY need to do
differently.
Do not tell them about all the other good recommendations the team came up with that will
not affect them. Most likely, they do not care. Do not expect everyone to like the
recommendations, even if they are good ideas; again, no one likes to change.
Publish New and Amended Management System Policies and Procedures as Appropriate.
Since the management system policies and procedures may have been amended as a result of
recommendations made in the investigation report, it will be necessary to publish the changes
to make all relevant personnel aware of the differences.

3.14.3.3

Document the Communication

The following provides some ideas about documenting communications about the investigation
status and results.


Document your Communication (by memo, e-mail, etc.). Keep track of how you
communicated the investigation results, even if they were just posted. If formal meetings
were held, record who was there.
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Solicit and Document Feedback. There will probably be something else that could be
learned from the incident. Invite personnel to tell you what else they know about what
happened and how the results of the investigation can be applied in other areas.

3.14.4 Resolving Recommendations and Communicating Resolutions
3.14.4.1

Tracking Recommendations

All recommendations must be resolved. Resolution does not necessarily require implementation,
but it does require an evaluation and justification for the actions that are taken. Failure to
document resolutions can increase legal and regulatory liability. In addition, failure to document
a change to a resolution during implementation can also increase liability.
Tracking recommendations should continue until implementation of all of the recommendations
is
Complete. The flowchart below ―Tracking Recommendations,‖ illustrates a method
For tracking recommendations (from incident investigations, hazard analyses, audits, etc.) to
their final resolutions.
3.14.4.2

Resolution Report Phase and Closure of Files

The final closeout of each report should be documented. The final review of the report should
verify that all of the reporting and documentation requirements have been met and that all of the
recommendations have been resolved.
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FIGURE
Tracking Recommendations
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Recommendations
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require
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No, it is a specific
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review/
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Review

Accept
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ion?

No

Document why
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Not accepted

Yes
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Schedule for completion
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Change reviewed by
Management of change
Process
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Documents implementation
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Actions

Audit implementation of
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Perform recommendation
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To completion
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3.14.5

Addressing Final Issues

3.14.5.1

Enter Trending Data

If not already entered as part of the normal documentation process, data should be entered into
the tracking system so that trending of the investigation data can be performed. Parameters for
trending must be thought out ahead of time (incident type, root cause categories, etc.) to make
trending effective.
3.14.5.2

Evaluate the Investigation Process

3.14.5.2.1

Types of Evaluations and Communications

Two types of evaluations can be performed: an evaluation of the investigation process and
an evaluation of a specific investigation. A final critique of the investigation process helps
identify any weaknesses in the current investigation and identify suggestions that will
improve future investigations. Ideally, all of the individuals participating in the
investigation should participate in the critique.
Usually, the process involves two methods of communication. The first is a critique
meeting.
During the meeting, members share the pluses and minuses of each aspect of the
investigation process and how it worked during this particular application. Most
organizations find an informal tone to the meeting works best; however, each participant
should be specifically asked for his or her input. The second method is one-on-one
feedback with the team leader or incident investigation program manager. This provides
a method for those individuals who are not comfortable sharing issues during the meeting
to communicate their concerns.
3.14.5.2.2

Example Critique Questions

The following are example critique questions:
i) How well did the investigation satisfy its goals and objectives?
ii) What investigation activities went well?
iii) What improvements could be made?
iv) What additional training would be useful to promote more effective investigations?
v) What additional resources should be available to support investigations?
vi) What items caused inefficiencies in the investigation?
3.14.5.2.3

Follow-up of Critique Process

Weaknesses and recommendations for improvement should be passed on to the incident
Investigation program manager for incorporation into the incident investigation process.
Some organizations score a sample of their investigations against a score card. The score
card awards points for meeting specific criteria. Trending of the scores can provide an
indication of the performance of the investigation program. The scores can also provide
feedback to the investigators to improve their performance.
3.14.6 Application to Apparent Cause Analyses and Root Cause Analyses
Table 2 below ―Investigation Completion Activities for Apparent Cause Analyses and Incident
Investigations,‖ outlines some of the differences between apparent cause analyses and incident
investigations for the four activities addressed in this section. As noted previously, this table should be
used as a guide only. Specific organizational and investigation needs may require deviation from the
guidance provided below.
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TABLE 2
Investigation Completion Activities for Apparent Cause Analyses
And Incident Investigations
Activity

Description

Apparent
Cause
Analyses
Less
detail
and
supporting information
is typically included in
the report. Justification
for recommendations is
typically less thorough
because of the lower
cost of most ACA
Recommendations

Root Cause Analyses

Investigation reports

Developing a report to
document the results
of the analysis

Communicating
investigation results

Telling others about
the results of the
analysis

Limited personnel are
Informed about the
results of the analysis.
Typically, this is the
group immediately
affected by the incident

A broader scope of
personnel is informed
about the results of the
analysis. This could
include
support
organizations
and
others
not
directly
involved in the incident

Resolving
recommendations

Resolving the
recommendations

All
recommendations
are resolved

All
recommendations
are resolved

Evaluating the
investigation process

Looking for potential
improvements in the
investigation process

Typically, no formal
critique is performed of
individual
ACAs.
However, an overall
review of many ACAs
may be performed to
determine
how
the
system
could
be
improved

A formal critique is
performed for most
investigations

More
details
and
supporting information
provided.
Refuted
(disproved)
theories
may also be addressed

3.14.7 Summary
Closeout activities for the investigation need to be performed to ensure that the investigation meets its
goals. The four basic activities include:
i)
ii)
iii)
iv)

Generating a report,
Communicating the results of the investigation,
Resolving recommendations, and
Evaluating the investigation process.
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3.15.

Selecting Incidents for Analysis

3.15.1 Introduction
This part of the article addresses the issue of determining which incidents should be analyzed. In
some cases, the choice of performing an investigation is clear-cut. For example, a major fire in a
plant with a catastrophic loss of life and property would clearly require an investigation. A small
cut while cutting vegetables would clearly not require any detailed investigation. However, what
about all the incidents that are in between these extremes? This part of the article addresses the
methods used to make these decisions.
3.15.2. Why Be Careful when Selecting Incidents for Investigation?
If reporting of incidents is encouraged, the number of reported incidents will increase. If a
thorough investigation is carried out for each of these incidents, then the resources required for
investigations will increase greatly. As each investigation is completed, recommendations will be
generated; therefore, the resources required to resolve these recommendations will increase.
Thus, the overall result is that our resources become overloaded and spread thinner and thinner.
In the end, the quality of investigations and recommendation implementation will degrade
because there are fewer resources to address them. This in turn leads to more incidents occurring
and, therefore, more incidents being reported. This just keeps the cycle going. Figure below,
―Investigation Cycle if Too Many Investigations Are Performed,‖ shows how this cycle can occur.
Investigation Cycle if Too Many Investigations Are Performed

If an organization cannot afford to investigate all incidents, how should a determination be made
about which incidents to investigate?
Most organizations do not have enough resources to analyze all of the incidents that occur.
Incidents are prevalent in all parts of the organization, so there are too many to be properly
investigated. Some incidents are too small and too trivial to invest significant investigative
resources. Even if the investigation and resulting recommendations prevented the incident from
recurring, it still would not2
be worth the effort of the investigation. Pareto analysis indicates that 80% of the losses are caused
by 20% of the incidents. Therefore, it is important to identify these 20%, the significant few,
where efforts will be concentrated.
Root cause analyses (RCA) and apparent cause analyses (ACA) are undertaken to improve
performance and save money. If more money is invested in the investigation than is saved by
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addressing the underlying causes, then the organization ends up losing money. It is not necessary
to expend effort on the 80% of the incidents that are only causing 20% of the losses. It usually
makes more sense to live with these incidents and correct the causal factors when they occur.
Investigations take resources away from other useful risk reduction strategies such as proactive
analyses and development and implementation of safeguards to control risks. If too many
resources are dedicated to reactive analyses, then insufficient resources are available to
implement the recommendations through proactive analyses and the development and
implementation of management systems. Therefore, organizations must be selective in choosing
the incidents to analyze.
Investigating one incident correctly usually addresses many underlying causes. If an investigation
is properly performed, then many incidents are prevented in addition to the one under
investigation. Therefore, the payback is usually larger than you might expect.
Solving the significant few (i.e., the 20% of the incidents that cause 80% of the losses) will
probably prevent many of the other insignificant incidents from recurring (i.e., the 80% of the
incidents that cause only 20% of the losses).
There are three potential actions that can be taken after an incident is reported:
i)
Investigate
ii)
Record the date for trending or do nothing as part of the investigation process
iii)
Let routine management systems resolve the issue.
For all of the reasons noted, an organization must carefully determine the appropriate course of
action for each incident identified. The key criterion to consider when making the decision to
investigate is the potential opportunity for learning.
3.15.3 Some General Guidance
Using the potential opportunity for learning as a criterion for determining which incidents to
investigate results in the general guidance in the following Table ―Learning Potential from
Incidents‖, provides a description of incidents and the potential learning value for each.
TABLE Learning Potential from Incidents

3.15.3.1

Incidents to Investigate (High Potential Learning Value)

Single incidents (acute) that represent a large enough loss (actual or potential) to justify
an immediate investigation are considered high potential learning value.
Accidents. Incidents with large losses
Accidents with small losses that are near misses to large potential losses. Incidents
with small losses but with the potential for large losses �Near misses with large
potential losses. Incidents with no losses but with the potential for large losses
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3.15.3.2

Incidents to Trend (Moderate to Low Potential Learning Value)

Some groups of incidents (chronic) represent a large enough loss (actual or potential) to
justify an investigation only if they occur on a frequent basis. In these cases, it may be
sufficient to trend the losses until enough losses have occurred to justify an investigation.
Small losses. Such as incidents with small losses and no reasonable potential for a
large loss. If these incidents were to occur often enough, they would represent a
significant loss to the organization.
Near misses with small to moderate potential losses. Such as incidents with no losses
and no reasonable potential for large losses. If these incidents were to occur often
enough, they would represent a significant potential loss to the organization.
3.15.3.3
No Investigation – Behavior-based Risk Management (BBRM) (Low
Potential Learning Value)
Routine human errors and minor equipment failures that occur as part of daily work
activities may not be considered worthy of an investigation since there would be little
potential learning value.
3.15.4 Performing the Investigation
All acute incidents should be investigated immediately; all non-acute (potentially chronic)
incidents should be logged into a database.
3.15.4.1

Incidents to Investigate Immediately (Acute Incidents)

All acute incidents should be investigated as promptly as possible. Acute incidents, by
definition, are worthy of the investment of time to uncover the underlying causes.
Company personnel can make exceptions to this rule if they deem the incident to have
low learning value. In such situations, the incident should still be logged into the
database.
3.15.4.2

Incidents to Trend (Potentially Chronic Incidents)

Incidents that do not meet the definition of an acute incident should be entered into a
database, but an investigation should NOT necessarily be performed. Periodically, a
query should be made using the incident database to determine if any of these incidents
are occurring frequently enough to justify an investigation. If so, management should
initiate an investigation of the group of incidents. Chronic incidents are investigated in
the same manner as acute incidents, but much of the specific incident data may no longer
be obtainable.
3.15.5 Near Misses
Near misses should be investigated or trended when the potential consequences are large enough.
In order to request an investigation of these near misses, the organization needs to know about
them. To get near misses reported, the organization needs to specifically define what a near miss
is and address the barriers to getting near misses reported.
3.15.5.1

Factors to Consider When Defining Near Misses

When considering whether to investigate an incident as a near miss, the following factors
should be considered:
What could the consequences of the incident have been? The larger the potential
consequences, the more resources should be committed to an investigation. Would
the consequences have been more severe if:
o The circumstances had been slightly different?
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o
o
o

It had not been detected so early?
The external conditions, such as the weather, were slightly different?
If a less experienced, but competent, person had been performing the task?

Is the incident considered part of ―normal‖ operation? If so, an investigation may not
be appropriate. Should the incident consequences be considered an acceptable risk?
Is the risk associated with this incident well understood? Is the risk associated with
the incident acceptable? If a decision has been made that the risk from this incident is
acceptable, then an investigation would not result in any significant changes.
Are adequate safeguards in place to protect the workers and the public against these
incidents? If adequate safeguards are provided, then an investigation would not
result in any significant changes.
Some of these criteria will be difficult to assess before an investigation is performed. The
best judgment will have to be made based on the limited information available. Some
investigation may be needed just to determine the answers to these questions. The
criteria should be reassessed as additional information becomes available during the
investigation. If the investigator determines that the incident did not have the potential
for a large loss, then the investigator may make the decision to terminate the
investigation at this point.
3.15.5.2

Reasons Why Near Misses Should Be Investigated

Near misses share the same causal factors and underlying causes as accidents. By
investigating near misses and correcting the underlying causes of these accidents, other
near misses and accidents can be kept from occurring. Near misses cannot be investigated
if they are not reported.
3.15.5.3

Barriers to Getting Near Misses Reported

There are numerous barriers to getting near misses reported. In most cases, near misses
are only known by the individuals involved in the incident. In most cases, the chances
they will ―get caught‖ are small. So, in effect, these individuals have the option of
reporting the incident or keeping it to themselves. There can be many factors that
discourage them from reporting. An organization will have to effectively deal with these
barriers to be effective in getting the incidents reported and subsequently investigated.
The following subparagraphs list typical barriers that organizations encounter to getting
incidents reported.
3.15.5.3.1
Fear of Disciplinary Action
Employees are concerned that they will be punished for reporting an incident.
Punishment can range from being fired to getting uncomfortable/difficult shifts
to receiving disparaging comments from the officers or other staff members. If
the organization does not take a ―no-punishment‖ approach during
investigations, there will be limited co-operation from the employees.
3.15.5.3.2
Fear of T easing
by Peers
(Embarrassment).
Personnel are afraid their peers will embarrass them. This may be difficult to deal
with because the organization does not have direct control over this issue.
3.15.5.3.3
Fear of Legal Liability
Employees may wonder if they or their company could be held legally liable for
the incident or the future consequences of the incident. Most investigations do
not have any significant legal impact. For those that do, the organization should
get its legal staff involved in the investigation process to limit the organization‘s
legal exposure. Reporting of incidents should be encouraged by the organization‘s
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legal department. Preventing incidents will have a long term beneficial impact on
the organization‘s operations and legal exposure.
3.15.5.3.4
Disincentives for Reporting Near Misses
While there may not be outright punishment for reporting, there may instead be
a more subtle form of discouragement. Issues including the extra work involved
to report the incident, the many forms to complete, interviews and potentially
having to leave work/stay on duty later than normal can discourage reporting.
3.15.5.3.5
Multiple Investigation Programs
If there are different programs and procedures for reporting safety, reliability,
environmental and business issues, the person reporting the incident may be
shuffled around to multiple personnel or have to report the incident multiple
times. One person should be designated to receive incident reports. That person
should be able to determine who else needs to be notified.
3.15.5.3.6
Lack of Management Follow-through
Personnel have reported near misses or have seen others report incidents and
nothing was done. They conclude that reporting near misses is a waste of time
and does not generate any meaningful changes in the organization. Personnel
need to receive feedback on the changes made through the investigation program.
3.15.5.3.7
No Incentive to Report Near Misses
There is no reward for reporting near misses. Nominal rewards can include small
sums of money, hat and/or recognition by the management. Focus on items that
are personally valuable to the individuals whose behavior you are trying to affect.
3.15.5.3.8
Apparent Low Return on Effort to Report
There is more work involved in reporting than the benefit to the individual or
organization. Of all the things that need to be done, reporting near misses will not
be high on the individual‘s list if the anticipated return is very low. Provide
feedback to personnel on what you have done as a result of the investigations.
3.15.5.3.9
Lack of Understanding of a Near Miss versus a Non-incident
Define what should be reported and what should be ignored. Specify what the
organization wishes to know. Personnel need a clear definition of what should be
reported.
3.15.5.4

Overcoming the Barriers

The reasons why near misses are not reported are listed above in decreasing level of
difficulty to address. The easiest of these can be solved in a week or two. The most
difficult of these may take one or two years to address. It is important to tell personnel
what is wanted from them. Changing the organizational culture so that personnel believe
they will not be punished for reporting incidents will take many years of consistent
behavior from management.
The key to overcoming all of these barriers, however, is an effective investigation
program. By performing investigations properly, personnel will see how the
recommendations that are generated and implemented improve the workplace and how
workers are not punished for participating in investigations. With positive changes to the
work environment and rewards for participating, employees will want to assist in
investigations.
3.15.5.5
Acute Analysis versus Chronic Analysis
The main basis for deciding whether to do an acute or a chronic analysis relates to the
opportunity for learning – whether enough can be learned from analyzing an incident as a
single incident to justify the cost of the analysis. The organization needs to decide what
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should be investigated using an acute analysis, a chronic analysis or no analysis at all.
There is no hard- and-fast rule governing whether the incident warrants an acute or a
chronic analysis. Each group (safety, quality, operations, engineering, environmental,
etc.) must decide this for itself. The best way to do this is to create examples to show
people what is expected.
For example, if a person gets a bad cut, an acute analysis might be appropriate. However,
if there was an incident where a person forgot to wear his or her gloves, it could suffice to
simply record the details around the incident and add this to our database. Eventually, if
it was found that this was a recurring type of incident or if it was observed that many
people were not wearing their gloves while performing the task, all of the incidents could
be investigated together to determine why people frequently do not wear their gloves.
It is important to remember that even though an incident is investigated with an acute
analysis, the incident still should be added to the incident database so that a chronic
analysis could be performed later using the complete data set.
3.15.6. Identifying the Chronic Incidents that Should Be Analyzed
3.15.6.1
Pareto Analysis
Pareto analysis is based on the theory that the majority of the problems or losses are the
result of a few key contributors. The intent is to find the key contributors to the
organization‘s losses. By addressing these few items, the greatest return on investment
should be achieved.
To perform a Pareto analysis, organize the incidents by a particular attribute (e.g., vessel
type, equipment type, time of the day, root cause type, cargo). Then plot the data as a bar
chart (many statistical software packages and spreadsheet programs such as Excel
include simple ways to construct a bar chart). Examine the Pareto chart to see if the
Pareto principle applies – roughly 80% of the incidents come from 20% of the causes or
categories. If it is found that the bars are approximately the same length across all values
of the attribute (i.e., it looks flat), then this attribute is not one of concern. An effort
should be made to keep trying other attributes to plot the data until one is found that
shows the sharpest decline (i.e., is not flat).
Once the correct attribute is identified, the analysis focuses on the largest group(s) on the
chart. Efforts to eliminate incidents associated with this group should have a significant
impact on the operations since it is related to the greatest number of incidents.
Investigate the entire group at once. Determine the underlying causes of these events,
striving to identify the root causes for this group and define the appropriate
recommendations.
Performing an analysis of a group of historical incidents may be difficult because much of
the data may no longer be available. The data that are usually available as part of a
chronic analysis may have been destroyed or altered before the investigation is begun.
The memories of the individual incidents may not be clear for the personnel. They may
confuse one incident with another. This poor data quality may make a detailed analysis
and investigation impossible.
Once the largest group of incidents is analyzed, focus attention on the next largest group.
If there is a significant portion of the losses from this group or category, solving these
problems should also help the organization. Do not assume that the underlying causes are
the same for each category.
During this initial stage, focus on characterizing the group of incidents, NOT on
underlying causes. It is not YET important what is causing the incidents. Investigation
techniques can be used to identify the causes of the incidents that have significant risk
associated with them. This initial data analysis will allow us to focus our analysis efforts
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on a few select incidents. At this point in the data analysis, the causes are kept very broad.
They are only used to trigger our memories of failures that have occurred.
3.15.6.2
Examples of Pareto Analysis
Two Pareto charts are shown below ―Pareto Charts Developed Using Two Different
Attributes‖. In this example, the data were first sorted and plotted by Departure Port(for
a ship) This first Pareto chart is not very useful because the bars are all approximately the
same height. Thus, the Departure Port attribute does not contain useful trending
information for this set of incidents. However, it does tell us that whatever is causing the
incidents appears to be present at all of the ports.
Pareto Charts Developed Using Two Different Attributes

Next, the data were sorted and plotted by equipment type. The source of most of the
incidents is from the first two equipment types. This is a useful trend from the Pareto
chart.
This second chart shows that the best opportunity for reducing risk will come from
analyzing the underlying causes of failures for Equipment Type A and Equipment Type B.
Therefore, the focus would be first on incidents associated with these two equipment
types. Once the size of these bars have been reduced or eliminated altogether, other
attributes can be focused upon, if applicable. Notice that choosing the proper attributes is
essential for performing the chronic analysis. Thus, it is necessary to record all the correct
attributes for our incidents. In subsequent issue of this journal, we will discuss methods
for determining the types of parameters to trend.
3.15.6.3
Weaknesses of Pareto Analysis
As good as the Pareto method is, it has some significant weaknesses. These weaknesses
should be considered when the analysis is performed.
3.15.6.3.1
Focus is Only on the Past
Pareto analysis develops characteristics for an organization, area, or equipment
type based solely on the characteristics of problems encountered in the past.
While Pareto analysis offers a valuable look at key contributors to past incidents,
the exclusive reliance on historical data can be misleading in the following ways:
i) Incidents that have luckily not happened yet (or have occurred rarely), but
that are just as statistically likely as incidents that have unfortunately
occurred more frequently, are underrepresented by the data. This situation
can skew decisions and resource allocations, especially when a relatively
small total number of problems have occurred for individual systems.
ii) Recent changes in operating practices, maintenance plans, equipment
configuration, etc., may invalidate (or at least lessen the accuracy of)
historical trends. This situation can also skew decisions and resource
allocations, especially when relatively recent changes have not been in place
long enough to affect the data (or when data is analyzed over extremely long
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time intervals during which numerous changes would have been made).
3.15.6.3.2

Variability in Levels of Analysis or Resolution

Deciding how to group elements of an organization or system for a Pareto
analysis is subject to the judgment of the individuals involved in performing the
analysis. This can produce significant variability in (1) the time required to
perform the analysis and (2) the level of resolution of the results. Grouping
elements at too high of a level may mask significant variations among the
elements in the groups. Conversely, grouping elements at too low of a level will
require more work to perform the analysis and may falsely indicate relative
importance of individual components.
3.15.6.3.3
Availability and Applicability of Data to Analyze
The quality of Pareto analyses is completely dependent on the availability of
relevant and reliable data for the organization, vessels and systems being
analyzed. A diligent focus on collecting meaningful data is critical to a successful
Pareto analysis.
3.15.6.4
Other Data Analysis Tools
Other tools may also be helpful in analyzing the available data. If you are already familiar
with these other tools or use them in other applications, they may provide you with
additional insights into the trending of data. Example methods include:
i)
Relative ranking
ii)
Failure modes, effects and criticality analysis (FMECA)
iii)
Fault Tree Analysis
iv)
What-if analysis
v)
Hazard and operability (HAZOP) analysis
vi)
Influence diagrams vii) Design of experiments
Of these methods, Fault Tree Analysis is generally the most effective and efficient method
(beyond Pareto analysis) for determining the incidents to be addressed through an
investigation. It also has an advantage in that it is one of the tools typically used in the
investigation process for organizing and analyzing data. Therefore, the general
methodology is already familiar to the investigation personnel.
3.15.7 Application to Apparent Cause Analyses and Root Cause Analyses
The methods covered in this article help us determine which incidents should be analyzed
immediately as either an apparent cause analysis or a root cause analysis. It also describes the
methods for selecting near-miss incidents and chronic incidents for analysis. Chronic incident
analysis can occur at the apparent cause analysis or root cause analysis level.
3.15.8 Summary
This part of the article addressed the need for identifying near misses and chronic incidents for
investigation. Much can be learned from analyzing near misses without having the associated loss
event. These are free opportunities to learn about the limitations of an organization‘s operations.
Analyzing chronic incidents allows the organization to learn from a series of small losses.
Collectively, these small losses may have a significant impact on the organization, so learning
what causes these incidents should prove beneficial.
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3.16.

Results Trending

3.16.1 Introduction
This part of the article deals with setting up an effective trending program. Trending programs
allow organizations to collect and analyze data over a wide spectrum of different types of
incidents.
Investigation teams typically focus on the one specific incident they are analyzing and the
recommendations they can identify to prevent recurrence of the incident. Organizations, on the
other hand, must identify systemic problems that contribute to incidents. Trending of incident
data is the key to unlocking this information.
3.16.2 Benefits of a Trending Program
Trending of incident investigation data provides information on the overall effectiveness of the
incident investigation system and the recommendations implemented as a result of the
investigations.
If near misses and accidents are properly reported and investigated, and if the recommendations
derived from the investigations are implemented, similar types of incidents should not recur. By
performing a trending analysis, the overall effectiveness of our incident investigation efforts can
be assessed.
Correlation provides the basis for a more holistic investigation of systemic or widespread
problems.
Some of the benefits of an effective trending program include the following:
i)
Facilitates performance status and projections
ii)
Identifies persistent management deficiencies (root causes)
iii)
Highlights unique, previously unrecognized or improperly defined risks
iv)
Identifies misallocated management resources
v)
Flags sudden changes in performance (positive and negative)
vi)
Provides correlation of changes in performance to incidents producing such changes
vii) Highlights investigation weaknesses
Trending can provide a correlation to a wide variety of parameters. As already discussed in
previous issue, trending of data allows a chronic analysis of incidents to be performed, therefore,
the trending programme needs to be set up with the purpose of identifying incidents for chronic
analyses.
3.16.3 Determining the Data to Collect
There are an infinite number of data that can be collected about an incident. Examples include:
•
Divisions
•
Industry sectors
•
Equipment type (system, component, subcomponent)
•
Equipment supplier
•
Types of incident
•
Job position of individuals involved in incidents
•
Operating modes of equipment
•
Timing (seasons, days, time of day, etc.)
•
Environmental conditions
•
Contributing events
•
Event sequences
•
Root causes
3.16.3.1

Deciding What Data to Collect
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What data should an organization decide to collect or not collect? This is a difficult
decision because the decision has to be made before the data are collected. It is necessary
to predict what data will be useful in identifying incidents for a chronic analysis and in
performing a chronic analysis itself. In previous issue, Pareto analysis of data was
discussed as well as the need for charting data to show a difference between various data
categories. As a result, it becomes clear that organizations must predict which parameters
will help to identify patterns.
For example, it could be predicted that as plants and machineries age, there may be more
reliability-related failures. The types of incidents that older plants experience might be
different from those experienced by newer plants. Therefore, it seems reasonable to
collect data for or be able to calculate this parameter for each incident. The weather
conditions would influence some of the incidents that might be of interest to analyze.
More severe weather could result in different types of incidents, so this also seems like a
reasonable parameter to track.
Would the clothing an individual was wearing at the time of the incident be important to
track? In some cases, this appears to be significant. For example, footwear might be
important for incidents involving slips, trips and falls, but not for incidents involving
plant failures. Therefore, it may be decided to collect the data only when the incident is a
personnel injury.
Another parameter that might be helpful to trend is the period that has elapsed since the
individual was trained on the task involved in the failure. This may tell us that the period
between training is too long for some types of tasks. Determining the periods for every
incident could be a time-consuming process. The effort to collect the data may be greater
than the payback available from analyzing the data.
3.16.3.2

Defining the Data to Collect

The steps involved in defining the data to collect are as follows:
1.

Determining what type of decisions should be made based on data analysis;

2. Identify the trends that are necessary to make these decisions. Determine the
information that would be required to determine the actions that the organization
needs to take;
3. Determine the data that are necessary to identify these trends. Identify the
information that can be collected from these incidents to identify these trends;
4. Determine if these data can be reasonably collected. Identify the personnel who will
be assigned to collect the data. Is it reasonable to think they will allocate time to
collect the data? Can other tasks be eliminated to allocate resources to data collection
task?
5.

Determine if there is a synergy with other record keeping systems or a way to
calculate data from other information that is already collected. For example, age of a
plant at the time of the incident can be calculated knowing the incident date and the
date the plant was installed and commissioned.

6. Determine how the data collection and storage system will be managed. Who will
ensure that the data that are input into the system are valid?
7.

Identify who will analyze the data? Will they know what to look for?

8. Determine the frequency of performing the data analysis;
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9. This information will determine the parameters that should be collected as part of the
trending programme.
3.16.3.3

Other Data Collection Guidance

3.16.3.3.1
Do not Collect More Information than You Need for Decision Making
Determine what data will really be used for decision making, then start collecting
that data. As analyses are performed, monitor the effectiveness of the datacollection efforts. Drop items that do not appear to be useful. Add items to get
greater data resolution in appropriate areas.
3.16.3.3.2
Develop a Standard Data Collection Form
This form should contain all appropriate fields for investigation teams to
complete. This will help speed up the data collection process, making it more
likely that the data will be identified by the investigators.
3.16.3.3.3
Provide Guidelines for Using the Data Collection Form
This will encourage consistent data reporting. The guidelines should be modified
based on experience. As you identify consistent incidents with data reporting,
develop guidance to reduce the potential for these same incidents in the future.
3.16.3.3.4
Use an Electronic Database to Facilitate Data Management
Electronic databases are the only practical way to track and analyze numerous
incidents. One person cannot keep track of all of the information necessary to
perform a trending analysis.
3.16.3.3.5

Consider How to Incorporate Information from Sources Outside of the
Organization.
Can industry data be used to supplement or confirm some of the conclusions
from analysis of internal company data? In the absence of organizational data,
industry information can often useful in directing the initial efforts of the
organization.

3.16.4 Data Analysis
Entering detailed incident data into an elaborate database is a waste of resources unless someone
takes the time to analyze the information contained in the database. This may seem obvious, but
too many organizations collect data on incidents and then fail to analyze the data in any
meaningful way.
Schedule queries of the database at regular intervals. By having the queries on a schedule, they
are much more likely to be accomplished. The queries can even be entered into the organization‘s
action tracking or scheduling system to ensure that completion of the task is tracked and delays or
omissions are easily identified.
Develop standard queries of the database. Run standard queries every time the analysis is
performed. Examine the results using standard graphing and statistical analysis methods for
trending. By looking at the differences in the results over time, additional trends may be
identified. Once these standard queries are run, analyze the data to determine where you need to
dig more deeply to understand the data trends.
3.16.4.1
Interpreting Data Trends
Trends that are uncovered through data analysis must be carefully interpreted. Many
factors influence the number and types of incidents reported and coded into a database,
including the following:
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3.16.4.1.1
Prior History of Reporting
The number of incidents reported might be influenced by the personnel who are
reporting. For example, some units of an organization may be more reluctant to
report incidents. As a result, it appears that fewer incidents are occurring in that
unit than in others. The person charged with entering data into the database may
choose not to report incidents. When that person leaves, the replacement begins
reporting at a higher level. It appears that the incident rate has climbed even
though it has not.
3.16.4.1.2
Actions taken following Incident Reports
The corrective actions taken following an incident will usually reduce the number
of reported incidents. Sometimes, though, the new focus on investigations will
increase the reporting rate.
3.16.4.1.3
Organizational Culture
Some organizations will report minor incidents or report different types of
incidents. For example, one organization or division may use the system to track
customer complaints while another organization or division will not.
3.16.4.1.4
Organizational and Regulatory Measurements
The amount of day-to-day involvement of regulatory personnel in operations can
affect reporting rates. In industries where regulators are routinely watching or
stationed at organizational facilities, the organization will often report incidents
at higher rates. In some cases, this is to get on the good side of the regulator (to
show the regulator that they are reporting everything and, therefore, the
regulator should trust the company). In other cases, this is the result of knowing
that if they do not report the incident, the regulator will probably find out
anyway.
3.16.4.1.5
Organizational and Regulatory Goals
Is the organization aggressively pursuing a goal of minimizing the occurrence and
consequences of incidents? The more proactive the organization is in dealing
with incidents, the more conservative they generally are in reporting.
3.16.4.1.6
Investigation Methods and Tools
More structured methods tend to help investigators identify more causes. This
leads to different trends. In addition, more structured methods tend to be better
at developing effective solutions to problems. This means that the programs are
generally more effective and better accepted by employees. This generally leads to
a higher reporting rate.
3.16.4.1.7
Communication of Reporting Requirements to Employees
When employees have a better understanding of what to report, their reporting
rate usually increases.
3.16.4.1.8
Changes in Personnel
Personnel with a greater interest in developing proactive solutions are more likely
to report incidents. Personnel who are less concerned with the potential negative
impacts from reporting incidents will also be more likely to report incidents. All
of these factors should be considered when interpreting trends found in the data.
The investigator needs to look beyond the surface trends to determine their
underlying causes.
3.16.5 Application to Apparent Cause Analyses and Root Cause Analyses
The methods for developing and implementing a trending program that are addressed by this
section apply to both apparent cause analyses and root cause analyses. Depending upon the
results of the data trending analysis, an apparent cause analysis or root cause analysis may be
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initiated. Data trending applies to all events that are entered into the database, regardless of the
type of analysis (apparent cause analysis or root cause analysis), if any, performed.
3.16.6 Summary
Data trending is designed to detect broad trends across multiple investigations. Because
investigators typically focus on one incident at a time, it is often difficult for them to identify the
overall trends. A data trending program is the key to addressing this issue. Once the data trends
are identified, the investigator must be sure to analyze the underlying causes for the observed
trend.
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3.17.

Developing Incident Investigation Programs

3.17.1 Introduction
This part of the article discusses the process of putting together the overall incident investigation
program, as well as some issues that will affect all investigations. Topics include the following:
•
•
•
•
•
•
•

Incident investigation program implementation;
General considerations for your program;
Legal issues;
Media concerns;
Training guidelines;
Management‘s influence on the program‘s success;
Common incident investigation program problems and solutions;

3.17.2 Program Implementation Process
Putting an incident investigation program in place should include the following four steps:
1.
Design the program;
2.
Develop the program;
3.
Implement the program;
4.
Monitor the program‘s performance.
3.17.2.1

Design the Program
The first step in designing an incident investigation program or revising an existing
program is to
establish the goals, roles and responsibilities for the program. In other words, decisions
need to be made about how the program will be run. In the development stage, details
will be needed for each of the individuals in the process to carry out their incident
investigation-related job functions.
3.17.2.1.1

Define the Program Scope

First, decide on the scope of the program. Decide if the program will cover all
types of incidents or only a subset of these issues. A list of loss types to consider
includes the following:
Initially, the organization may only want to address a subset of these loss types.
This allows the program to gain a hold in a portion of the organization before
trying to roll it out to the entire organization. By only selecting a subset of the loss
types, fewer people in the organization will initially be involved and fewer
investigations will be required. This will make it easier to make decisions and get
the program up and running. Once the process is proven in one application and
in one part of the organization, it will be easier to sell to other portions of the
organization. However, it can have the downside of alienating portions of the
organization that are not involved in the initial development of the program. In
addition, revisions to the program may be needed to address concerns of the
previously uninvolved groups.
3.17. 2.1.2

Define the Important Elements for Effective Investigations

The following questions can be used to define the important elements for
effective
investigations.
•
•

Decide who will be responsible for administering the program;
Define the types of incidents (losses and near misses) that should be
reported;
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•
•
•
•

Define a categorization scheme for incidents;
Define the means for responding to incidents based on their categorization.
Who will respond and what methods will be used to contact them?
Develop a policy to address logistical issues, such as travel arrangements,
hiring experts renting storage space, etc.
Develop guidelines for conducting investigations. What tools should
generally be used?

Provide guidance for when exceptions can be made to these rules.
•
Define how management will be involved in the investigations. Will they
require periodic briefings during an investigation? Will they review the final
results of an investigation?
Will different reviews be required based on the level of the investigation?
Will management review and prioritize all recommendations?
Define the management groups that will be involved in each of these activities.
•
Will a database be used to track investigations and recommendations? If so,
who will design it? Who will administer it and who will analyze the data
stored in it?
•
How will the data be entered into the database?
3.17.2.1.3

Define Interfaces with other Practices and other Programs

Throughout this process, consideration should be given to interfaces with other
existing organization practices and programs (especially emergency response
plan, management of change, auditing) when possible. It may be possible to
make minor modifications to existing programs to meet the incident
investigation needs rather than developing a parallel process. The closer the
incident investigation process can be integrated into existing programs, the easier
it will be to get buy-in from your organization‘s personnel.
3.17.2.1.4
Define Roles and Responsibilities of Personnel
Establish the roles and responsibilities of positions associated with each element
of the
investigations so that everyone knows what is expected of them.
3.17.2.1.5

Define Training Needs

Develop initial and ongoing training guidelines for those who will participate in
investigations. Ensure that this training includes hands-on or skill-oriented
training. It is one thing to read about the topic or attend a lecture on the topic; it
is quite another to be able to put it into practice.
The results of responding to the items in the list above should address most of the
design considerations for your program.
3.17.2.2 Develop the Program
After high level decisions have been made about how the program should operate,
attention is needed to develop more detailed guidelines to allow each individual involved
in the process to perform his or her role consistent with the management decisions made
at the program design stage.
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3.17.2.2.1

Provide Basic Investigation Guidelines

These guidelines should be detailed enough so that the average person
performing an apparent cause analysis or a root cause analysis will be able to
perform them in an acceptable way.
Guidelines should be developed for the following issues:
•
•

•
•
•
•
•
•

•

•
•
•
•
•
3.17.2.2.2
•
•
•
•
•

Develop a list of individuals who can lead or participate on investigation
teams and ensure all members have sufficient and up-to-date training in
incident investigation.
Determine how the investigations will be launched. Develop specific methods
for notifying team leaders and team members that they are needed for an
investigation.
Develop methods of notifying others not on the team of the incident.
Determine the protocols of working with others in your organization, such as
emergency responders.
Develop a list of the types of data that should typically be collected based on
the incident classification. Attempt to make this list as specific to your
organization as possible.
Identify methods for securing and preserving the incident scene, such as
capturing data from computer systems and roping off areas.
Identify methods to gather people, paper, electronic, physical and position
data.
Provide guidelines for the analysis of data. Detail what methods are to be
used. Provide specific guidance on such as the procedures for developing
causal factor charts, 5-Whys diagrams and fault trees.
Identify the different types of recommendations that should be developed for
each category of incident. For incidents of smaller magnitude, the
organization may decide to only analyze the event to the causal factor level
(an apparent cause analysis). Therefore, recommendations aimed at the root
causes of the incident may not be developed.
Develop report forms and formats to make report development easier.
Standard report forms may be all that are required for the incidents with
smaller consequences. Writing a report may only be required for higher-level
incidents. Having standard forms and formats will speed up the report
generation process.
Designate a method to perform follow-on activities, such as tracking
recommendations to conclusion and assessing the effectiveness of
recommendations.
Develop a system for communicating investigation findings and
recommendation resolutions (including modifications to the investigation
procedures) to affected people.
Establish auditing requirements for the program.
Develop and obtain appropriate approval of a written investigation program.
Distribute the program as a controlled document or record.
Provide Practical Investigation Tools Such As:
Investigation process checklists
Witness statement and interview forms
Data-logging forms, tags and kits
Tools associated with the various investigation techniques
Interim and final report forms/outlines
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3.17.2.2.3

Provide a Program Team that is Diverse

The team that develops the program should include personnel with a broad range
of backgrounds. Typical individuals involved in the process include a corporate
safety representative, representatives from some of the corporate sites or vessels,
facility safety representatives and operations personnel.
3.17.2.3

Implement the Program

3.17.2.3.1

Provide Training

Perform training of personnel at various levels throughout the organization. For
example, most personnel only need a broad overview of the goals of the program
while others will need more detailed training. The organization may not need to
or want to train individuals to address the most severe incidents that occur.
Outside assistance may be the best method to deal with these large, resourceintensive investigations rather than to try to train personnel to the level necessary
to conduct large-scale investigations.
3.17.2.3.2

Define Program Roll-out

Conduct controlled tests of the program. Start with limited application of the program to
work through implementation issues. Address these problems before rolling out the
program to the rest of the organization. Controlled rollout can also be used to show the
benefits of the process. By beginning the rollout of the program in departments or on
vessels that are most supportive of the process, there is a greater probability of initial
success.
3.17.2.4

Monitor the Program‘s Performance

Routinely evaluate the performance of the program by looking at the results of individual
analyses and overall data trends. Monitor the incident reporting rate. Watch for changes
in the rate that may indicate potential problems or potential improvements.
Compliance audits should be conducted to ensure that the program is being implemented
as intended.
3.17.3 Key Considerations
3.17.3.1

Legal Considerations
Most investigations do not involve legal issues. Most investigations are intended to
improve the overall reliability, environmental performance and safety level of your
operations. However, some sensitivity to legal concerns can help in those instances where
there is a potential for litigation resulting from the investigation.

3.17.3.2
General Legal Guidelines
It is important to consider and be sensitive to legal issues. However, both the
investigation team and the legal group must remember that the objective is to prevent
similar incidents.
Liability is more of an issue in some countries than in others. It should be noted,
however, that an accident that occurs in one country can be used in litigation in another
country to show a pattern of unsafe conditions, lack of management follow-through on
key points or recommendations, etc. Even without direct legal liability, opponents of an
organization can use reports to sway public opinion against a company.
Any documentation that is generated during an investigation may be discoverable.
Although barriers can be put in place through a variety of legal doctrines such as the
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attorney-client privilege, the items may still be discoverable in some jurisdictions. The
documentation can be used to demonstrate negligence and sway public opinion. It is
important that organizations work with their attorneys to develop the best method for
controlling documents.
The following are general guidelines to highlight potential legal considerations:
3.17.3.2.1

Legal Assistance

Contact your organization‘s attorney for advice before, during and after
investigations. He or she can help guide you with specific advice during an
investigation.
3.17.3.2.2

Technical Focus

Focus the incident investigation on the ―technical causation.‖ Do not try to
answer the
ultimate question of legal responsibility. That is a job better left to the legal
council.
3.17.3.2.3

Investigation Team Credentials

Ensure that investigators and other professionals involved in the investigation
have the appropriate credentials. A properly conducted investigation will greatly
aid in any legal defence the organization must put forth.
3.17.3.2.4

Requirements and Regulations

Follow the requirements of all relevant incident investigation regulations. Ensure
that you are meeting your organization‘s requirements and applicable
regulations. In the absence of pertinent regulations, follow the most widely
accepted industry practices.
3.17.3.2.5

Quality and Ethical Standards

Maintain the highest quality and ethical standards to ensure credibility. Where
appropriate, protect confidential information through attorney-client privilege.
Follow organization approved guidelines for protecting proprietary and
confidential information.
3.17.3.2.6

Witness Statements

Document witnesses‘ statements ―in their own words‖; technical and legal jargon
may lead others to question the validity of statements if wording is clearly
inconsistent with the witnesses‘ way of speaking. Have witnesses read and initial
each page of documents recording their statements. Never misrepresent your
identity or purposes to witnesses during interviews. Although audio or video
recording will assist in getting word-for-word documentation of the interviews,
you should balance this with the desire to gather as much information as possible
from the witness. Recording the interview will most likely make the witness
nervous and less willing to share information. Remember that if you cannot find
out what really happened, mounting an effective legal defence will be difficult and
correcting the underlying causes will be impossible.
3.17.3.2.7

Formal Interviews

If there is a high probability of legal issues associated with the incident,
interviews may have to be performed under more controlled conditions.
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Depositions may be required with a formal court reporter performing the
documentation. Under these conditions, the witnesses should be informed that
the interview is being documented in detail. As discussed in the previous
subparagraph, try to do all that can be done to relax the witness under these
conditions.
Although the witness may not share much information, the witnesses should be
treated respectfully. The goal of the interview should be to obtain the most
information possible from the interview.
3.17.3.2.8

Chain-of-Custody

Establish a chain of custody for all evidence. Be aware of legal limitations of
access to others‘ property while collecting data. Be certain that all interested
parties approve and/or attend destructive evaluations of evidence or any other
activities that permanently alter the physical data. Remember that even taking
something apart can be a permanently altering activity. It is not possible to
restore the item back to its original condition. Therefore, it is generally a good
idea to invite all interested parties to any activity that permanently alters physical
data. Using test plans that are agreed upon by all parties will help to ensure that
all activities are performed in a systematic, controlled manner.
3.17.3.2.9

Clarity in Writing

Use simple and unambiguous wording during interviews and in reports. Have
organization attorneys review all incident investigation work products.
3.17.3.2.10

Legal Dos

i)

Do follow through on each recommendation and document the final
resolution, including why it was rejected (if that is the final resolution).
ii) Do involve the legal department as soon as possible if the incident appears to
have potential liability for the organization.
iii) Do report, investigate and document near misses to demonstrate the
organization‘s commitment to (1) learning where there are weaknesses and
(2) improving risk controls.
3.17.3.2.11
i)

Legal DON‘Ts

Don‘t use inflammatory statements such as disaster, lethal, nearly
electrocuted and
catastrophe.
ii) Don‘t use judgmental words such as negligent, deficient or intentional.
iii) Don‘t assign blame.
iv) Don‘t speculate about potential outcomes (for near misses and minor
accidents), lack of compliance, liabilities, penalties, etc.
v) Don‘t offer opinions on contract rights, obligations or warranty issues.
vi) Don‘t make broad conclusions that can‘t be supported by the facts of this
investigation. (Let queries of the database demonstrate these conclusions as
necessary.)
vii) Don‘t offer unsupported opinions, perceptions and speculations.
viii)
Don‘t oversell recommendations; allow for alternative resolutions of the
problems and weaknesses found.
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3.17.3.3
Media Considerations
Following a major incident, it is best to have individuals deal with the media who are
specially trained in facing the media. Many organizations provide effective workshoporiented training to address this need.
The following guidelines should help you avoid problems when dealing with the media.
i) Avoid releasing names of victims until families are notified. Not only does this avoid
misleading and inaccurate information in the media, it also conveys the organization‘s
concern for its personnel and their families.
ii) Always be truthful. It is not necessary to tell the media all that is known, but whatever
is said should be the truth. Do not speculate or guess about what is not known. This
could cause repercussions later. For example, someone may ask you whether you were
misleading them
(or lying to them) before when you gave them inaccurate information or if you are
misleading
them (or lying to them) now.
iii)
Avoid speculation. Avoid expressing opinions, beliefs, speculations and
hypotheses before completing the investigation. Describe only confirmed events and
solid conclusions. If asked to comment beyond the established facts, highlight the
work-in-progress nature of the investigation.
iv)
Be prepared and willing to describe the investigation process and methods. Tell
them what you are doing to discover the underlying causes of the incident to ensure
that it does not happen again. Sometimes, being organized will go a long way towards
satisfying the public.
v) Do not bring up old history. Only discuss the incident under investigation, not other
incidents
or other organizational problems. There is no need to give them more ammunition to
use against the organization.
3.17.4 Management Influence on the Program
Management can have a strong influence on the way the incident investigation program is
implemented. A primary driver of the process is how the organization evaluates its investigations,
investigators and investigation program. What criteria are used to assess the program and the
investigators? Using the criteria in the left-hand column in the Table below ―Destructive and
Supportive Investigation Evaluation Criteria,‖ will tend to deter the effectiveness of the program.
Using the criteria in the right hand column will encourage thorough investigations that generate
effective recommendations. Think about the criteria your investigators use to judge themselves
and their analyses. This is what controls how they will perform their analyses.
TABLE
Destructive and Supportive Investigation Evaluation Criteria
Destructive Evaluation Criteria

Supportive Evaluation Criteria

Was the investigation completed quickly?

Did they take the time to discover the underlying
causes of the incident?
Did the investigation gather the needed data to
reach valid conclusions in the most efficient
manner?
Was the investigation thorough, with factual
support
for each conclusion and recommendation?
Did they develop recommendations that will be
effective in preventing future losses?

Was there minimal impact on mission operations?
Did they get to the answer management thought of
before they began?
Did they emphasize short-term costs or long-term
savings?
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3.17.5 Typical Reasons Why an Incident Investigation Program May NOT Work
The following are typical reasons why most incident investigation programs fail to live up to the
organization‘s expectations.
3.17.5.1

There Is No Business Driver to Change
If the organization is performing acceptably with its current practices, then there is no
significant driver to get personnel to change from their current practices. The
organization and the individuals in the organization need a reason to change. Most people
do not like change. Investigating and learning from mistakes usually require a change in
the organization‘s mindset or behavior. A powerful reason is needed to drive this change.

3.17.5.2

There Is No Organizational Champion for the Program

A program that changes the way the organization operates needs a champion. This
champion within the organization needs to lead by example. They need to participate in
investigations and review the reports generated by the teams. They need to take an
interest in ensuring that corrective actions are implemented.
The program champion should be someone in a leadership position who can reassure the
investigators and investigation team members that performing investigations is
consistent with the organization‘s expectations.
3.17.5.3

The Organization Never Leaves the Reactive Mode

Operating in the reactive mode means that the organization reacts to incidents rather
than planning ahead. Planning does not occur in reactive organizations; if it does, the
plans are seldom carried out or used to guide decisions.
Investigating accidents is reactive because the investigation only takes place after the loss
incident has occurred. But investigating near misses is proactive because near misses
have to be investigated before actual losses have occurred.
Incident investigation is also proactive in that the corrective actions are taken to prevent
the next
occurrence. The investigation process requires personnel to stop, analyze what happened
and implement corrective actions that eliminate the causes of incidents to prevent them
recurring in the future.
Organizations that remain in the reactive mode never have time to conduct thorough
incident investigations. They may label them root cause analyses but they do not dig
deeply enough to identify the underlying causes. They view investigations as a waste of
time. ―Let‘s get on with it and do the investigation when we get time.‖ No one ever gets
adequate time to perform the investigation.
Management must be willing to take a longer-term view. This requires a change in
workplace culture.
Management must also be convinced/ willing to see the value of performing quality
investigations.
This is the only way they will be willing to invest the resources now for a payoff in the
future. To help make this change, the organization needs to find areas where repeated
problems/failures/ accidents or near misses are occurring and estimate the true cost of
these losses in terms of lost production, repair costs, labor costs, wasted product and
wasted resources. An investment in incident investigations now will prevent/reduce these
losses in the future.
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3.17.5.4

The Organization Must Find an Individual to Blame

If management insists on blaming someone rather than figuring out how to prevent the
losses from occurring in the future, then the investigation program is destined to fail. It is
easier to blame someone than to fix the real problem, which is the management system.
Assigning the blame to someone is quick, pinpoints the problem and can be easily fixed
by training, relocating or terminating the individual, or so it is believed. It eliminates all
the effort required to understand the operation of the organization and to fix the
underlying causes. However, there is no perfect employee who can perform flawlessly in a
flawed environment, and organizations are left with the recurring, underlying
management system problems. In addition, placing blame discourages reporting of near
misses. Focus on the management system, not blaming individuals. This will lead to the
long-term solution of the organization‘s problems.
3.17.5.5

You Are Unwilling to Critique Management Systems

This goes along with the previous point. Management may not be willing to admit that it
has ever done anything wrong. A management system focus indicates that somewhere in
the management system, something needs improvement. Some managers are unwilling
to accept that they could contribute in any way to a deficiency in the organization. In
addition, they usually have an incentive not to admit that things did not go quite right.
Again, keep the focus on what needs fixing: (i.e., management system, not managers).
Focus on the system, not the individuals who created and manage them. This will lead to
long-term solutions and better performance from your managers in the long run.
If you want your managers and other staff to implement the recommendations, you will
need to
provide some sort of incentives. Reward the implementation of preventative and
corrective actions at all levels in the organization, including management, whether
successful or not in eliminating the cause(s). There is no means to ensure that all firsttime implemented preventative or corrective measure are the right solutions. Follow-up
will determine that. The rewards may need to be different for the different levels of the
organization. Not everyone views the rewards as having the same value.
3.17.5.6

The Organization Tries to Investigate Everything

“We really need to do incident investigations, and the more we do, the better off we’ll be.
Therefore, let’s investigate everything!”
Trying to investigate too many incidents usually results in many poorly performed
investigations. It is better to do a couple of investigations correctly and then implement
the recommendations. By limiting the number initially performed, the investigator team
gets a chance to practice their skills and eliminate the problems in the investigation
process before launching it organization-wide. Once there is an improvement of
investigation efficiency, it will be easier to handle a larger number of analyses. The
phased implementation noted above is consistent with this approach. Start with a limited
definition of incidents to be reported and investigated. Once personnel have some
practice in performing the investigations and have proven the process, expand the
definition to include more incidents. Review the guidance on program development and
phased implementation in sub-section 2.0 above.

3.17.5.7

The Organization Only Performs Incident Investigations on Large Incidents
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If an organization only investigates the big incidents, 80 to 98% of the data available to
the organization to prevent the big accidents will be missing – investigating only the big
ones is not much different than simply relying on emergency response instead of focusing
on accident prevention. Personnel will not be ready to do a good job on the big incidents
if they do not practice with the smaller incidents.
Change the focus of your investigations to near misses instead of the large disasters.
Include near misses in the definition of incidents that you analyze. Establish a minimum
reporting goal of 10 near misses for every loss incident. Hold management and employees
accountable for reporting near misses and meeting this goal.
3.17.5.8
Recommendations Are Never Implemented
Good investigations are performed but the recommendations are never implemented. As
a result, the investigation effort is wasted. Before, personnel did not know what they were
doing wrong. Now, it is known yet implementation of recommendations does not occur.
This is not a smart way to operate a business.
Typically, this occurs when recommendations are not tracked to completion or there are
no rewards/punishments for not implementing the recommendations.
Assign someone the responsibility for tracking recommendations to completion. Review
the implementation status periodically with management to raise the visibility of
recommendations that are behind schedule. Reward individuals and departments for
implementing recommendations and discipline those who do not implement them.
3.17.6 Summary
This part of the article addresses some of the programmatic issues that are involved in putting an
effective incident investigation program in place. In addition, it addresses some of the global
program issues such as legal and media issues.
Finally, some of the typical reasons why incident investigation programs fail were reviewed, along
with strategies for dealing with these challenges.
___________________________________________________________________
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CHAPTER 4
Management Systems and their benefits
What are management systems?
A management system is a proven framework for managing and continually improving your
organization's policies, procedures and processes.
The best businesses work as complete units with a shared vision. This may encompass information
sharing, benchmarking, team working and working to the highest quality and environmental principles.
A management system helps an organization to achieve these goals through a number of strategies,
including process optimization, management focus and disciplined management thinking.
Why do management systems matter?
Businesses operating in the 21st century face many significant challenges, including:
Profitability;
Competitiveness;
Globalization;
Speed of change;
Adaptability;
Growth;
Technology;
Balancing these and other business requirements can be a difficult and daunting process. That's where
management systems can help, by unlocking the potential in an organization.
Implementing an effective management system can help an organization to:
Manage its social, environmental, safety and financial risks;
Improve operational effectiveness;
Reduce costs;
Increase customer and stakeholder satisfaction;
Enhance employee health and safety;
Protect the organization‘s brand and reputation;
Achieve continual improvement;
Promote innovation;
Remove barriers to trade;
Bring clarity to the marketplace.
By using a proven management system an organization is able to continually renew its mission, strategies,
operations and service levels.

104
Types of Management Systems for which National or International Standards are available
Quality Management System (QMS);
Environmental Management System (EMS);
Safety Management System (SMS);
Occupational Health and Safety Management System (OH&SMS);
Information Security Management System (ISMS);
Food Safety Management System (FSMS);
Risk Management System (RMS);
Business Continuity Management System (BCMS);
Social Responsibility Management System (SRMS)
Supply Chain Management System (SCMS)
Customer Satisfaction & Complaints Management System (CS&C MS) etc.
It is proposed to discuss below the salient features of the above-noted management systems in brief and
the corresponding standards which are currently available. In the next few issues, we shall deal in detail
about the Safety Management System (SMS) and Occupational health and safety Management System
(OH&S MS).
Quality Management System (ISO 9001:2008)
It would not be wrong to mention that the first standard on the subject of a management system on an
international level was the quality management system (ISO 9001, 9002 and 9003 by International
Organization For Standardization (ISO).These standards were subsequently reviewed and revised, the
current version (4th Edition) of ISO 9001 was published in 2008. A new version 2015 is about to be
published shortly.
Based on the runaway success of these standards, ISO decided to publish standards on various other
subjects such as environment, information security etc.
As customers become more sophisticated, better informed and their expectations grow, the only way an
organization‘s business can survive and prosper is by offering commitment to the quality of its products
and/or services.
A Quality Management System such as ISO 9001:2008 provides a management framework that requires
an organization to have necessary controls to address the risk and monitor and measure performance in
one‘s business. It can also help an organization to enhance its image and reputation and enable it to look
for improvements through internal and external communications.
Quality management systems are relevant to all organizations whether large or small, public or private,
manufacturing or service. It can be applied to a single department right up to a large multi-national.
However, the best results come from companies prepared to implement it throughout their organization
rather than particular sites, departments or divisions.
Other quality standards
ISO 10005:2005 Quality management - Guidelines for quality plans
ISO 10006:2003 Quality management - Guidelines for quality management in projects
ISO 10007:2003 Quality management - Guidelines for configuration management
ISO 10012:2003 Measurement management systems- Requirements for measurement
processes and measuring equipment
ISO 10014:2006 Quality management. Guidelines for realizing financial and economic
benefits
ISO 10015:1999 Quality Management: Guidelines for training
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ISO/TR 10017 Guidance on statistical techniques for ISO 9001:2000
ISO 10019:2005 - Guidelines for the selection of quality management systems consultants
and use of their services
ISO 19011:2002 - Guidelines for quality and/or environmental management systems
auditing
ISO 90003:2004 Software engineering – Guidelines for the application of ISO 9001:2000 to
computer software
Other Related quality standards
ISO/TS 16949 Automotive
Quality Management for suppliers to the automotive industry
AS 9100, 9110, 9120 Aerospace
AS9100 - Quality Management System requirements for the design and manufacture of aerospace
products
AS9110 - Quality Management System requirements for maintenance organizations
AS9120 - Quality Management System requirements for stockiest/ distributor
TL 9000 Telecoms
Quality management for the telecommunication sector
ISO/IEC 20000 IT Service
Quality Management for IT service management
Information technology - Service management - Part 1: Specification
Information technology - Service management - Part 2: Code of practice
PAS 99 Integrated Management
Specification of common management system requirements as a framework for integration.
ISO 20252 Market Research
Market, opinion and social research.
ISO 10002 Customer Satisfaction
Quality Management–Customer Satisfaction–Guidelines for complaints handling in organizations.
ISO 29001 Oil and Gas
Petroleum, petrochemical and natural gas industries-Sector-specific quality management systemRequirements for product and service supply organizations.
ENVIRONMENTAL MANAGEMENT SYSTEM
Environmental impact is an important issue across the globe, with pressure to minimize that impact
coming from many sources, including governments, trade associations, supply chains and other social and
financial stakeholders. An Environmental Management System (EMS) provides an organization with a
framework for managing environmental responsibilities efficiently in a way that is integrated into the
organization‘s overall operations.
An environmental management system is relevant to all organizations, from single site to large multinationals and from high risk companies to low risk service organizations. Managing your environmental
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impacts is relevant to manufacturing, process and service industries, including local and central
governments, equipment manufacturers and suppliers.
ISO 14001:2004 Environment Management System Standard
This international standard, which was published by ISO following the runaway success of ISO 9001,
specifies a process for controlling and improving an organization's environmental performance. This
standard was first published in 1996 and the current version was published in 2004. A new version 2015
will be published shortly.
An EMS meeting the requirements of ISO 14001:2004 is a management tool enabling an organization
of any size or type to:


identify and control the environmental impact of its activities, products or services, and to



improve its environmental performance continually, and to



implement a systematic approach to setting environmental objectives and targets, to
achieving these and to demonstrating that they have been achieved.

ISO 14001:2004 is a tool that can be used to meet internal objectives:


provide assurance to management that it is in control of the organizational processes and
activities having an impact on the environment



assure employees that they are working for an environmentally responsible organization

ISO 14001:2004 can also be used to meet external objectives:


provide assurance on environmental issues to external stakeholders – such as customers, the
community and regulatory agencies



comply with environmental regulations



support the organization's claims and communication about its own environmental policies,
plans and actions



provides a framework for demonstrating conformity via suppliers' declarations of
conformity, assessment of conformity by an external stakeholder - such as a business client - and
for certification of conformity by an independent certification body.

Related standards and schemes
EMAS
The Eco-Management and Audit Scheme is a voluntary EU initiative designed to improve an
organization's environmental performance
RC 14001 - Responsible Care® and RCMS®
An EMS with additional health and safety and security elements specifically for use in the chemical
industry.
Earthcheck Company Standard (version 3.4) for Environmental and Social Sustainability
for Travel and Tourism Industry.
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The EarthCheck Company Standard (Version 3.4) provides emphasis on sustainability performance,
whilst ensuring that adequate processes are in place within an organization‘s environmental and social
approach to ensure long term continuity in performance. The benefits of this Standard include:


The use of a self-assessment Checklist, which in many instances removes the requirement for the
organization to prepare a documented Environment Management System;



Benchmarking process requires organizations to collect information relating to the organization‘s
performance against their relevant Sector Benchmarking Indicators (SBI‟ s) such as energy
consumption, water consumption, water savings, waste production and waste recycling,
commitment to local community, use of cleaning products, use pesticide products and of paper
and paper products. This information is submitted to EarthCheck for assessment using the online
Benchmarking Software. Once the Benchmarking Assessment has been completed, organizations
are provided with a Benchmarking Assessment Report which provides organizations with a visual
analysis of their operation‘s performance. Where necessary, it includes recommendations to
encourage improvement.



The self-assessment Checklist and initial Offsite Certification Assessment approach reduces the
need for all but large and/or environmentally ―risky‖ organizations to have annual Onsite
Certification Audits;



The integrity of the Offsite Certification Assessment process is maintained through follow up
Onsite Certification Audits (within two years of the initial Offsite Certification Assessment) and
the requirement for every certified organisation to have an audit at least every two years
thereafter.

Other environmental guidance standards


ISO 14004:2004
Environmental management systems -- General guidelines on principles, systems and support
techniques



ISO 14005:2010
Environmental management systems -- Guidelines for the phased implementation of an
environmental management system, including the use of environmental performance evaluation



ISO 14006:2011
Environmental management systems -- Guidelines for incorporating ecodesign



ISO 14001:2004/Cor 1:2009



ISO 14050:2009
Environmental management – Vocabulary



ISO 14044:2006
Environmental management -- Life cycle assessment -- Requirements and guidelines



ISO 14040:2006
Environmental management -- Life cycle assessment -- Principles and framework
ISO 14063:2006
Environmental management -- Environmental communication -- Guidelines and examples




ISO/TR 14047:2003
Environmental management -- Life cycle impact assessment -- Examples of application of ISO
14042
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ISO/TR 14062:2002
Environmental management -- Integrating environmental aspects into product design and
development



ISO 19011:2002
Guidelines for quality and/or environmental management systems auditing



ISO 14015:2001
Environmental management -- Environmental assessment of sites and organizations (EASO)



ISO/TR 14049:2000
Environmental management -- Life cycle assessment -- Examples of application of ISO 14041 to
goal and scope definition and inventory analysis

More information on other environmental guidance standards may be found on http//www.iso.org.
Occupational Health & Safety Management System
An Occupational Health and Safety Management System (OHSMS) promotes health and safety in the
workplace of persons working for and on behalf of an organization including visitors and others.
Managing the spectrum of staff related risks in the workplace will enable an organization to control
insurance and medical costs, reduce accidents and incidents, enhance health and safety performance, staff
retention and help in better compliance with statutory and regulatory requirements.
Related Standards
BS OHSAS 18001 Occupational Health & Safety
An OHSMS promotes a safe and healthy working environment by providing a framework that allows your
organization to consistently identify and control its health and safety risks, reduce the potential for
accidents, aid legislative compliance and improve overall performance. The standard has been updated to
BS OHSAS 18001:2007 to parallel ISO 14001 and ISO 9000 for more consistency and to enable easier
integration of environment, quality and health and safety management systems into one. ISO has now
decided to bring out an international standard on occupational health and safety and it will be known as
ISO 45001 and is likely to be published by October 2016.
IS 18001 Occupational health & safety management system-Requirements with Guidance
for Use
This standard was published by the Bureau of Indian Standards in 2007. The Standard intends to assist
organizations to develop systematic approach to management of OH&S in such a way as to protect their
employees and others whose health and safety may be affected by the organization‘s activities. It intends
to improve OH&S performance of organizations by providing the requirements and guidance for use.
Conformance with this standard is expected to:




Minimize risk to employees and others;
Improve OH&S and business performance;
Assist organizations to establish a responsible image in the market place

ILO Guidelines on occupational safety and health management systems, 2001
ILO published guidelines on Occupational health and safety in 2001.These guidelines can be used by all
types of organizations.
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SA 8000 Social Accountability
SA 8000 is the first auditable standard, suitable for organizations of all sizes anywhere in the world that
provides a framework for assuring an organization‘s stakeholders that social accountability is being
stewarded by the management. The main elements of this standard are:
Child Labour : No engagement in the use of child labour, or if minimum age law applies, a minimum of 15
years (or 14 years under certain conditions) is to be followed unless the law stipulates higher age or
mandatory schooling of young workers.
Forced Labour : No engagement of forced labour whatsoever and no lodging of deposits or identity papers
upon employment.
Health and Safety : Safe and healthy working environment, risk prevention by minimizing the hazards,
health and safety training, sanitary facilities, access to drinkable water, and across to emergency or
accident facilities.
Freedom of association and the right to collective bargaining : The right to form and join trade unions,
nod discrimination of union members, free access for union representative to their members at the
workplace. Right to engage in collective bargaining, if deemed necessary, to agree or settle personnel
issues fairly.
Discrimination : No discrimination in hiring, compensation, access to training, promotion, termination or
retirement based on : race, caste, national origin, religion, disability, gender, sexual orientation, union
membership or political affiliation. No sexual harassment.
Disciplinary practices : No corporal punishment, mental or physical coercion and verbal abuse.
Working hours :Maximum 48 hours per week with 1 day off every 7 days, and overtime work should not
exceed 12 hours per week. Overtime work is an exception and always paid at a premium rate.
Compensation : Wages shall be at least at the legal minimum requirement or at industry standard. No
deductions for disciplinary purposes. Wages and benefits must be detailed clearly and regularly. Full legal
compliance regarding appropriate compensation law. Compensation must be in monetary form (as cash
or cheque). No-labour only contracting arrangements or false apprenticeship to by-pass legal
requirements.
Elements of Social Management System









Social policy
Management Representative
Planning
Implementation
Checking and corrective actions
Management review
Communication
Records

Food Safety Management Systems
There is an abundance of food safety standards in the world but there is also variation between standards,
their implementation and certification.
ISO 22000 ―Food Safety Management Systems-Requirements for any organization in the food chain‖ is
an international standard which can be used by organizations within the food chain range from feed
producers and primary producers through food manufacturers, transport and storage operators and
subcontractors to retail and food service outlets (together with inter-related organization such as
producers of equipment, packaging material, cleaning agents, additives and ingredients). Service
providers are also included.
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Global Food Safety Initiative is another organization playing an important role in food safety systems.
This organization has ―benchmarked‖ four existing food safety schemes. Once a system is ‗benchmarked‖,
it means that a certification to the scheme is accepted by organizations requiring GFSI scheme.
The current list of GFSI schemes include IFS, SQF,BRC and Dutch HACCP. Could ISO 22000 be added to
the list of GSFI Standards? GFSI wanted to see a more specific Prerequisite Program Requirements
(PRP). This led to the development of a specific document PAS 200 (published by British Standards
Institution) specifying detailed PRP requirements for manufacturers in the food industry. The
combination of PRP Documents PAS 220 and ISO 2000 have now been ―benchmarked‖ by GSFI.
The GSFI benchmarked scheme is FSSC 22000. FSSC 22000 will only be applicable to food
manufacturers. Others in the food chain will use ISO 22000.
ISO 22000 can be applied to any industry in the food chain. While ISO 22000 is not included in
the GFSI list of benchmarked standards, it is used as part of the FSSC 22000 certification scheme that is
benchmarked by GFSI. If one is looking for a GFSI recognized certification, one would choose FSSC
22000 over ISO 22000. FSSC 22000 includes all of the requirements of ISO 22000 as well as additional,
specific requirements for Prerequisite Programs. However, the FSSC 22000 currently applies only to food
manufacturers.
Reference may be made to Annex C of ISO 22000 for prerequisite programmes and guidance for their
selection and use.
The next step is to have an ―Owner‖ for the scheme. The "owner" of FSSC 22000 is the Foundation for
Food Safety Certification (FSSC), which will maintain the ownership and accredit certification bodies.
So does one choose between ISO 22000 and FSSC 22000? This decision will be driven by one‘s market. If
one is not a food manufacturer, the ISO 22000 will be the applicable standard. If one is a food
manufacturer, one‘s choice will be driven by what one‘s customers are looking for. To move from ISO
22000 to FSSC requires only a review against the PAS 220 document, and an appropriately accredited
registrar.
The ISO 22000 standard contains the specific requirements to be addressed by the Food Safety
Management System. The standard addresses:

















Having an overall Food Safety Policy for your organization, developed by top management;
Setting objectives that will drive your companies efforts to comply with this policy;
Planning and designing a management system and documenting the system;
Maintaining records of the performance of the system;
Establishing a group of qualified individuals to make up a Food Safety Team;
Defining communication procedures to ensure effective communication with important contacts
outside the company (regulatory, customers, suppliers and others) and for effective internal
communication;
Having an emergency plan;
Holding management review meetings to evaluate the performance of the FSMS;
Providing adequate resources for the effective operation of the FSMS including appropriately
trained and qualified personnel, sufficient infrastructure and appropriate work environment to
ensure food safety;
Following HACCP principles;
Establishing a traceability system for identification of product;
Establishing a corrective action system and control of nonconforming product;
Maintaining a documented procedure for handling withdrawal of product;
Controlling monitoring and measuring devices;
Establishing and maintaining and internal audit program;
Continually updating and improving the FSMS.
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The Food safety and Standards (FSS) Act 2006
The Government of India has brought in the above Act with effect from 5 th August 2011.The enabling
Rules and Regulations have been notified.
1. FSS Rules 2011 (G. S. R. 362 (E), 5th May 2011
2. Food Safety and Standards Regulations, 2011
3.
With the publication of the above-noted Rules, the following stand repealed :
1. Prevention of Food Adulteration Act , 1954
2. Fruit Product Order (FPO), 1955
3. Solvent Extracted Oil, De-oiled Meal and Edible Flour (Control) Order, 1967
4. Meat Food Products Order, 1973
5. Edible Oils Packaging, 1998
6. Vegetable Oil Products Order, 1998
7. Milk & Milk Product Amendment Regulations – 2009 (MMPR-09)
All Food Business Operators having a turnover of more than Rs.12 lakh per annum will be required to
obtain License from the concerned State/Union Territory Government or FSSA. Food Business Operator
is a person by whom the business is carried out on or owned and is responsible for ensuring the
compliance of the FSS Act, rules and regulations.
The overall regulator for Food Safety under the FSS Act is Food Safety and Standards Authority of India,
Delhi. The State Government and Union Territories will have Commissioner Food Safety Officers. For
disposal of cases there will be an Adjudicating Officer in each district, Appellate Tribunal and Special
Courts.
The Authorized Officers for imported food safety have been notified at select ports including airports and
Inland Container depots.
For all other information about rules, regulations, contract numbers of Commissioner of Food, Safety,
please visit website of FSSAI www.fssai.gov.in FDA Bhawan, Kotla Road, New Delhi 110002
Safety Management Systems
Every industry which is hazardous in nature, such as civil airlines, civil airports, ship-operations,
maritime ports, mines, petroleum, power generation, nuclear etc. have developed requirements for safety
management systems which are tailor-made for the industry. Some examples of such management
systems are:
International Civil Aviation Organization (ICAO) has published various guidelines
 SMS Manual DOC 9859
 SSP (State Safety Program) Framework-Components & Elements
 SSP Acceptable levels of Safety (ALoS)
 SMS Framework-Components & Elements
 SMS Safety Performance
 SMS Implementation Plan Gaant Chart
The main elements of SMS are:
1. Overview of the safety
2. Basic safety concepts
3. Introduction to safety management
4. Hazards
5. Safety risks
6. ICAO safety management requirements
7. Introduction to safety management system
8. SMS planning
9. SMS operations
10. Phased approach to SMS implementation and
11. State Safety Programme (SSP)
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The main elements of Safety Management Systems are as follows :
A.
B.
C.
D.
E.
F.
G.
H.
I.
J.
K.
L.
M.

Scope of SMS
Safety policy & objectives
Safety accountabilities
Key safety personnel
Documentation control procedures
Coordination of emergency response planning
Hazard identification and risk management schemes
Safety assurance
Safety performance monitoring
Safety auditing
Management of change
Safety promotions and
Contracted activities

International Ship Safety Management System (ISM Code 2010)
This code has been published by International Maritime Organization and is applicable to all ships of 500
gross tonnage and over. The main elements of this code are very similar to the SMS requirements for the
civil aviation. The compliance of this code is mandatory for all ships covered in the code. The
requirements of ISM code are as follows :
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.

General which includes definitions, objectives, application and functional requirements
Safety and environmental protection policy
Company responsibilities and authorities
Designated persons
Master‘s responsibilities and authorities
Resources and personnel
Shipboard operations
Emergency preparedness
Reports and analysis of nonconformities, accidents and hazardous occurrences
Maintenance of ships and equipments
Documentation
Company verification, review and evaluation
Certification and periodical verification
Interim certification
Verification
Forms of certificates

Safety Management Systems in Mining Industry
The safety is a subject that has traditionally been driven by statutory laws and regulations in all parts of
the world and almost in all industries, mining being no exception. There does not appear to be any
specific standard on a national level or international for the safety management system in the mining
industry as against the specific safety management systems in civil aviation and shipping industries.
However, there have been many attempts made by the industry to develop a specific safety management
system standard for the mining industry and one hopes that such a standard will soon be available.
In the meantime, the mining industry has been using the OHSAS 18001 standard or IS 18001 standard to
safeguard the occupational health and safety of its operators and workers in addition to the existing
national laws and regulations.
Some of the relevant laws related to safety in mining are:
Mines Act 1952
Coal Mines Regulations 1957
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Metalliferous Mines Regulations 1961
Oil Mines Regulations 1984
Mines Rules 1955
Mines VT Rules 1966
Mines Creche Rules 1986
Indian Electricity Rules 1956
DGMS Circulars
In addition to the requirements of IS 18001 standard, the safety management system for mines requires
the following:
Formation of Pit Safety Committee to investigate and determine the root causes for incidents and
take corrective actions;
Prepare individual units for the onset of monsoons;
Prepare Annual Safety Plans and Long-Term Safety Plans;
Ensure the prevention, suppression, treatment ,collection and removal of dust and to provide and
use dust suppression equipment;
Ensure good illumination with proper washing and sanitary facilities;
Safety Management System in Petroleum and Oil Industry
The Oil Industry International Forum (E&P) is the international association of oil companies and
petroleum industry organizations formed in 1974. It was established to represent the interest of its
members to International Maritime Organization and other specialist agencies of the United Nations,
European Union, governmental and other international bodies concerned with regulating the exploration
and production of oil and gas. At present the Forum has 52 members made up of 38 oil companies and 14
oil industry associations, operating in 60 different countries.
This Forum has published ―Guidelines for the Development and Application of Health Safety and
Environment Management System‖ for the oil and gas industry. The key elements of this management
system are as follows:
1. Leadership and Commitment;
2. Policy and Strategic Objectives;
3. Organization, Resources and Documentation;
3.1 Organizational Structure and responsibilities;
3.2 Management Representative(s);
3.3 Resources;
3.4 Competence;
3.5 Contractors;
3.6 Communication;
3.7 Documentation and its control.
4. Evaluation and Management of Risk;
4.1 Identification of hazards and Effects;
4.2 Evaluation;
4.3 Recording of hazards and effects;
4.4 Objectives and performance criteria;
4.5 Risk reduction measures.
5 Planning;
5.1 General;
5.2 Asset Integrity;
5.3 Procedures and Work Instruction;
5.4 Management of Change;
5.5 Contingency and Emergency Planning.
6. Implementation and Monitoring;
6.1 Activities and Tasks;
6.2 Monitoring;
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7.

6.3 Records;
6.4 Non-compliance and Corrective Action;
6.5 Incident Reporting;
6.6 Incident Follow-up
Auditing and Review
7.1 Auditing;
7.2 Reviewing;
The Oil industry in India is regulated by the Oil Industry Safety Directorate (OISD) which operates
under The Ministry of Petroleum and Natural Gas of the Government of India. OISD has published a
number standards related to safety in the industry. They are numbered from OISD-STD-105 to OISDSTD-231. A complete list of these standards is available on OISD website www.oisd.nic.in

Safety Management System in Chemical Industry
In addition to the requirements of ISO 14001 and OHSAS 18001 or IS 18001 related to EMS and
OH&MS, the chemical industry has developed a Responsible Care Initiative which is Global Chemical
Industry‘s Environment, Health and Safety (EHS) initiative to drive continual improvement in
performance. This has been developed by the International Council of Chemical Associations and its
main elements are as follows:
1.
2.
3.
4.
5.
6.
7.
8.
9.

Adopt global responsible care core principles
Implement fundamental features of national responsible care programmes
Commit to advancing sustainable development
Continuously improve and report performance
Enhance the management of chemical products worldwide – product stewardship
Champion and facilitate the extension of responsible care along the chemical industry value chain
Actively support national and global responsible care governance processes
Address stakeholder expectation about chemical industry activities and products
Provide appropriate resources to effectively implement responsible care

________________________________________________________________________
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CHAPTER 5
Management Systems International Ship Safety
Management System Code (ISM)
In the previous last chapter, we had identified various management systems related to quality,
environment, safety, occupational health and safety, food safety etc. and their benefits. In the next few
chapters, we intend to discuss details of some of these management systems. As a start, we are
commencing with the requirements of the ISM Code which relates to Ship Safety Management System.
The requirements of ISM Code are contained in the box in italics while the text below will provide more
detailed explanation of the ISM Code.
The interpretation given is general in nature and may need to be modified to better suit the conditions in
any individual shipping or ship-management company. Interpretation by statutory authorities may also
vary with the contents of this section. Sub-section numbers correspond to numbers used in the code.
1.

GENERAL

1.1

Definitions
The following definitions apply to parts A and B of this Code.

1.1.1 International Safety Management (ISM) Code means the International Management Code for the
Safe Operation of Ships and for Pollution Prevention as adopted by the Assembly, as may be
amended by the Organization.
1.1.2 Company means the owner of the ship or any other organization or person such as the manager, or
the bareboat charterer, who has assumed the responsibility for operation of the ship from the
ship-owner and who, on assuming such responsibility, has agreed to take over all the duties and
responsibility imposed by the Code.
1.1.3 Administration means the Government of the State whose flag the ship is entitled to fly.
1.1.4 Safety Management System means a structured and documented system enabling Company
personnel to implement effectively the Company safety and environmental protection policy.
1.1.5 Document of Compliance means a document issued to a Company which complies with the
requirements of this Code.
1.1.6 Safety Management Certificate means a document issued to a ship which signifies that the
Company and its shipboard management operate in accordance with the approved safety
management system.
1.1.7 Objective evidence means quantitative or qualitative information, records or statements of fact
pertaining of safety or to the existence and implementation of a safety management system
element, which is based on observation, measurement or test and which can be verified.
1.1.8 Observation means a statement of fact made during a safety management audit and substantiated
by objective evidence.
1.1.9 Non-conformity means an observed situation where objective evidence indicates the nonfulfillment of a specified requirement.
1.1.10 Major non-conformity means an identifiable deviation that poses a serious threat to the safety of
personnel or the ship or a serious risk to the environment that requires immediate corrective
action or the lack of effective and systematic implementation of a requirement of this Code.
1.1.11 Anniversary date means the day and month of each year that corresponds to the date of expiry of
the relevant document or certificate.
1.1.12 Convention means the International Convention for the Safety of Life at Sea, 1974 as amended.
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1.0

GENERAL
1.1

Definitions
Please refer to definitions above.

1.2

Objectives

1.2.1 The objectives of the Code are to ensure safety at sea, prevention of human injury or loss of life, and
avoidance of damage to the environment, in particular to the marine environment, and to
property.
1.2.2 Safety-management objectives of the Company should, inter alia:
.1 provide for safe practices in ship operation and a safe working environment;
.2 assess all identified risks to its ships, personnel and the environment and
establish appropriate safeguards; and
.3 continuously improve safety-management skills of personnel ashore and aboard ships,
including preparing for emergencies related both to safety and environmental protection.
1.2.3 The safety-management system should ensure:
.1 compliance with mandatory rules and regulations; and
.2 that applicable codes, guidelines and standards recommended by the Organization,
Administrations, classification societies and maritime industry organizations are taken into
account.
1.2

Objectives
These have been clearly stipulated in the code and are amplified in subsequent sections of
these notes. The requirements as stated in 1.2.2.2 are not understood by many shipping
companies because the ISM code neither clearly specifies what is expected nor gives any
further guidance on this subject. For further information on this subject, please see our
earlier issues Volume 1 issue No 2 dated 15 th November 2010 Volume 2 Issue No 3 dated
1st December 2010, Volume 1 Issue no 4 dated 15th December 2010 and Volume no 2 Issue
no 1 dated 1st January 2011.
Hence, because of this reason, it is often found that many shipping and ship-management
companies have not assessed all identified risks to its ships, personnel and the
environment and established appropriate safeguards.

1.3

Application
The requirements of this Code may be applied to all ships.
1.3

Application
In May 1994, the International Maritime Organization adopted a Resolution amending
the International Convention for the Safety of Life at Sea (SOLAS) to adopt the
International Safety Management Code as a new Chapter IX of SOLAS. This amendment
to the SOLAS Convention required ship-owners of Convention vessels to comply with the
ISM Code according to a specified timetable:




all passenger ships, including passenger high speed craft, to comply not later than by
1 July 1998;
oil tankers, chemical tankers, gas carriers, bulk carriers and cargo high speed craft of
500 tons gross tonnage and over to comply not later than by 1 July 1998;
other cargo ships and mobile off-shore drilling units (MODUs) of 500 tons gross
tonnage and over to comply not later than by 1 July 2002.

Amendments to the code were adopted by the IMO Maritime Safety Committee on 5 th
December 2000 vide Annex 12 of Resolution MSC.104 (73).

117
1.4

Functional requirements for a safety-management system
Every Company should develop, implement and maintain a safety management system (SMS)
which includes the following functional requirements:
.1 a safety and environmental-protection policy;
.2 instructions and procedures to ensure safe operation of ships and protection of the
environment in compliance with relevant international and flag State legislation;
.3 defined levels of authority and lines of communication between, and amongst, shore and
shipboard personnel;
.4 procedures for reporting accidents and non- conformities with the provisions of this Code;
.5 procedures to prepare for and respond to emergency situations ;and
.6 procedures for internal audits and management reviews.
1.4

Functional requirements for a safety management system (SMS)
These are explained in subsequent sub-sections.

2.

SAFETY AND ENVIRONMENTAL PROTECTION POLICY

2.1

The Company should establish a safety and environmental-protection policy which describes how
the objectives given in paragraph 1.2 will be achieved.
The Company should ensure that the policy is implemented and maintained at all levels of the
organization both, ship-based and shore-based

2.2
2

SAFETY AND ENVIRONMENTAL PROTECTION POLICY
The company should developed establish and state its policy for safety and environmental
protection in a concise and clear manner. It should describe the aim of the ‗safety management
system and outline a plan of action to achieve that aim. This policy should be consistent with
other company policies ensuring specifically that commercial factors do not override matters
relating to safety and protection of the environment. The policy should be endorsed by a high
level decision maker in the company to convey the commitment of the company‘s top level
management and simultaneously a strategy for implementation should be considered. The policy
should be readily understood by all employees, both ashore and afloat (if required, with a
minimum of explanation) and also how the discharge of their duties would relate to the basic
requirements of the policy. The company‘s interest, in continuously improving its safety record,
employee safety awareness and safety management skills, in protecting the environment and in
encouraging employee initiative in achieving these objectives, should be evident from the policy
statement. The policy should be subject to periodical reviews for relevance to the company‘s
operations, new developments and for its effectiveness.

3.

COMPANY RESPONSIBILITIES AND AUTHORITY

3.1

If the entity who is responsible for the operation of the ship is other than the owner, the owner
must report the full name and details of such entity to the Administration.

3

COMPANY RESPONSIBILITY AND AUTHORITY
3.1

3.2

There are instances where ship operations are managed in their entirety by a body other
than the owner. In such instances the owner must inform the Administration of such an
arrangement with full details of the ―manager‖ who should have also acknowledged, by
means of a proper undertaking, his responsibility to fulfill all the provisions of this and
any other related requirements / amendments.

The Company should define and document the responsibility, authority and interrelation of all
personnel who manage, perform and verify work relating to and affecting safety and pollution
prevention.
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3.2

3.3

The Company is responsible for ensuring that adequate resources and shore-based support are
provided to enable the designated person or persons to carry out their functions.
3.3

4.

To ensure that personnel are aware of the contributions required from them, towards
effective functioning of the safety management system, their responsibilities and
authorities are required to be documented. This should be done in clear, unambiguous
terms which also serve to motivate them in understanding the vital part played by their
performance. The importance of co-operation and teamwork should be identified by
allocating secondary responsibility wherever so required, either ashore or on board ship.
The use of diagrammatic organization charts & responsibility matrices can help to show
how defined responsibilities of shore and ship - board personnel inter-relate.

Tasks required to be performed should be clearly defined, levels of
competence,
experience and qualifications required of personnel to perform those
tasks and
resources required should be identified. Subsequently for activities, both ashore and
afloat, personnel and
resources should be provided accordingly.

DESIGNATED PERSON(S)
To ensure the safe operation of each ship and to provide a link between the Company and those on
board, every Company, as appropriate, should designate a person or persons ashore having
direct access to the highest level of management. The responsibility and authority of the
designated person or persons should include monitoring the safety and pollution- prevention
aspects of the operation of each ship and ensuring that adequate resources and shore-based
support are applied, as required.

4

DESIGNATED PERSON (S)
The code stipulates that a person be appointed ashore, having direct access to the highest level of
management, to ensure safe operation of every ship and to provide a link between those on board
and the shore organization.
The designated person(s) should be completely familiar with the company‘s safety management
system and policies and should be appropriately qualified and experienced in handling safety and
aspects of shipboard operations related to protection of the environment.
The designated persons(s) should be responsible for auditing the safety management system and
then should have the independence and authority to report deficiencies observed directly to the
highest level of company management and seek, if required, appropriate solutions. These
solutions should be monitored for effectiveness.

5. MASTER'S RESPONSIBILITY AND AUTHORITY
5.1 The Company should clearly define and document the master's responsibility with regard to:
.1 implementing the safety and environmental-protection policy of the Company;
.2 motivating the crew in the observation of that policy;
.3 issuing appropriate orders and instructions in a clear and simple manner;
.4 verifying that specified requirements are observed; and
.5 periodically reviewing the SMS and reporting its deficiencies to the shore-based management.
5

MASTER‟S RESPONSIBILITY AND AUTHORITY
5.1

The traditional responsibilities and authority of the Master are
specifically with relation to matters affecting the safety of the
environment, the ship and its cargo. This documentation should
explaining and implementing the company safety policy and

to be documented,
lives on board, the
guide the Master in
in issuing orders,
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instructions and assigning roles which motivate shipboard personnel. He should also be
guided in appraising and coordinating training requirements. By facilitating and carrying
out audits and reviews he shall verify that the shipboard SMS is operating effectively. The
documentation should clearly guide and encourage the Master in reporting, system
deficiencies (non-conformities), incidents / accidents and/or possible improvements, to
the company‘s shore management and in obtaining any resources required. Adequate
stress must be laid on the need to carry out safety drills specified in the Company‘s
contingency plans in addition to those specified in the statutory regulations. The Master
should receive written instructions requiring him to familiarize all new crew, joining his
vessel, with the Company‘s SMS.
5.2

The Company should ensure that the SMS operating on board the ship contains a clear statement
emphasizing the master's authority. The Company should establish in the SMS that the master has
the overriding authority and the responsibility to make decisions with respect to safety and
pollution prevention and to request the Company's assistance as may be necessary.
5.2

Whilst the above documentation provides a clear understanding to both the shore
management and the Master, the shipboard documentation should emphasize the
Master‘s over-riding authority and discretion to take whatever action he considers to be
in the best interests of the lives on board, the environment, the ship and its cargo, and
request the company for any assistance that may be required.
NOTE: The foregoing does not in any way dilute or replace the Master‘s existing statutory
responsibilities.

6. RESOURCES AND PERSONNEL
6.1 The Company should ensure that the master is:
.1 properly qualified for command;
.2 fully conversant with the Company's SMS; and
.3 given the necessary support so that the master's duties can be safely performed.
6

RESOURCES AND PERSONNEL
Successful implementation of a SMS requires, on board ship, an effective team of qualified,
motivated and trained personnel who also have adequate experience, are medically fit and can
effectively communicate with each other (as well as passengers, if carried).
6.1

6.2

The Master is the team leader of the ship‘s SMS and he should be suitably instructed,
advised & trained to implement the company SMS. The Company should establish its
own criteria for appointing a Master & must then assess his suitability, to hold command,
with reference to these criteria including the validity / authenticity of his certificates, his
medical fitness, the type of ship which he would be joining and the type of operation for
which he would be responsible. The company must extend to the Master all support
required to discharge his duties safely.

The Company should ensure that each ship is manned with qualified, certificated and medically fit
seafarers in accordance with national and international requirements.
6.2

In determining manning arrangements for its fleet, especially if these are sub-contracted,
the company may need to consider
a)

The functions/tasks required to be carried out under normal / emergency
conditions by the personnel available in different categories on board different
ships / trades. Minimum safe manning for the ship under consideration.
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b)
c)
d)
e)
f)
g)
6.3

The skills required for carrying out above functions/tasks. The medical fitness,
validity / authenticity of certificates, previous experience are other issues which
need attention.
Motivation/awareness of crew members with respect to the company‘s SMS.
Evidence required to support suitability of individuals with respect to
qualities/capability enumerated and medical fitness. See Para 6.6.5(g)
Where a manning agent is employed, the responsibility for safe manning still
rests with the Company. Hence, it becomes necessary to have a procedure for
monitoring the work done by the manning agent.
Need to check authenticity of certificates and documents held by the crew.
Earlier ship / trade experience

The Company should establish procedures to ensure that new personnel and personnel
transferred to new assignments related to safety and protection of the environment are given
proper familiarization with their duties. Instructions which are essential to be provided prior to
sailing should be identified, documented and given.
6.3

Crews need to be familiarized with respect to their SMS – related duties. Whilst each
company may adopt practices based on its training schemes, the need is to identify and
document relevant instructions to crews, who are new, to the SMS – related duties
assigned to them.
It would be logical to expect that the company ensures that these instructions are
understood and that familiarization with the ship / equipment be arranged without delay.

6.4

The Company should ensure that all personnel involved in the Company's SMS have an adequate
understanding of relevant rules, regulations, codes and guidelines.
6.4

A large number of publications related to safe ship operation are available. These are
published by statutory authorities, classification societies and industry organizations.
Companies should consider the establishment of libraries both ashore and on board
where current copies of these publications would be available. Reference to these
publications could form a part of the ―on board‖ training programme.
A list of suggested publications for different types of ships is available on web-site of IMO,
ILO, OCIMF, ICS etc.

6.5

The Company should establish and maintain procedures for identifying any training which may
be required in support of the SMS and ensure that such training is provided for all personnel
concerned.
6.5

Training of personnel both afloat and ashore is essential for the success of a SMS.
Training has a number of facets.
a)
b)
c)
d)
e)

Assessing individual capability to assimilate information given. This will help
identify individuals who may need special attention or this may require a change
in the training methods.
Conveying to individuals that safety involves themselves, others on board
(including passengers), the environment, the ship and the cargo .
Training personnel to carry out their routine tasks safely, including the use of
personal protective equipment. The utility/effectiveness of ‗on the job training‘
should not be overlooked.
Training personnel to carry out SMS related tasks (including those outlined in
statutory requirements) and emergency actions.
Reviewing and changing, if required, training programmes in the light of results
of audits or as a result of analysis of hazardous occurrences, accidents or
emergencies actually experienced on board or on some other ship(s) or on the
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f)
g)
6.6

The Company should establish procedures by which the ship's personnel receive relevant
information on the SMS in a working language or languages understood by them.
6.6

6.7

7.

7

basis of new rules / regulations / recommendations /equipment / amendments
to the SMS.
Individuals, particularly those who have to assume overall responsibility in
handling emergency situations, may need to undergo special refresher courses.
In all cases qualifications, experience levels and training imparted would need to
be recorded. See Para 6.6.2(d).

Information related to the SMS should be conveyed to all personnel in a language easily
understood by them. All instructions/information should be clear, complete, correct and
concise. Where necessary, such information should be made available to the company‘s
manning agent(s).

The Company should ensure that the ship's personnel are able to communicate effectively in the
execution of their duties related to the SMS.
6.7

An equally important requirement is that all personnel must understand each other
clearly in the discharge of duties related to the SMS. Where passengers are carried on
board a clear channel of communication must be available for ship‘s staff to communicate
all possible instructions to all passengers, in the event of an emergency. This requirement
would need attention at the recruitment stage of shipboard personnel as well as when the
individual‘s performance on board is being appraised.

6.8

Where manning agents are employed their performance and adherence to Company
requirements should be monitored.

SHIPBOARD OPERATIONS
The Company should establish procedures, plans and instructions, , including checklist as
appropriate, for key shipboard operations concerning the safety of the personnel, ship and
protection of the environment. The various tasks should be defined and assigned to qualified
personnel.
DEVELOPMENT OF PLANS FOR SHIPBOARD OPERATIONS
7.1

Broadly these could be divided into three categories considering at least the identified key
operations for specific trades and types of ships, based on the Company‘s previous
experience:
i)
ii)
iii)

General
Ship in Port
Ship at Sea

The extent of detail and the number of such plans would depend on the nature of
operation of the company and its ships and on the level of competence and experience of
its personnel. In every case, it should be clear, that, the Master has the authority and
responsibility to override the instructions in these plans, if, in his opinion, safety of the
lives on board, the environment and/or the ship requires him to do so. The plans should
incorporate good practices, rules, regulations, industry guidelines and stress preventive
measures at the same time maintaining the ability to control non-conformities or
hazards, should they arise. Further, whilst the language of the instructions should be
simple and easily understood, supervision, to assess the efficacy of planned arrangements
and/or crew competence, is essential.
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When devising plans the Company must consider the need to prepare ―permits to work‖
for potentially hazardous activities e.g. hot work, entry into enclosed spaces, working at a
height, working aloft, electrical work etc.
7.2

Owners may consider the advantages of categorizing the plans as related to
a)

Special Operations: i.e. where the adverse effect(s) of an improper action is
evident only after an accident has occurred or after that improper action exposes
the ship to a hazard. e.g. The charging of a fire extinguisher or the lashing of
containers, cargo and other items or the correction of charts. Procedures &
instructions should contain precautions / checks that aim to correct unsafe
practices before accidents occur. Some other examples of special operation
would be maintenance operations, bunkering operations, transferring of oil,
maintaining stability, preventing over loading and over stressing.

b)

Critical Operations: i.e. where an improper action may lead immediately to an
accident or expose the ship to a hazard. e.g. Navigation in restricted waters, or in
high density traffic areas or in conditions of reduced visibility, pumping
overboard of engine room bilges, bunkering, cargo operations in oil / gas /
chemical tankers. When critical operations are identified, then equipment /
systems in use, or kept as stand-by, to successfully carry out such operations
should be identified as critical equipment / systems.

8.

EMERGENCY PREPAREDNESS

8.1

The Company should identify potential emergency shipboard situations, and establish procedures
to respond to them.
The Company should establish programmes for drills and exercises to prepare for emergency
actions.
The SMS should provide for measures ensuring that the Company's organization can respond at any
time to hazards, accidents and emergency situations involving its ships.

8.2
8.3
8

EMERGENCY PREPAREDNESS
Each company would need to identify potential emergency situations that take into account its
trading conditions, types of ships, competence/experience level of personnel ashore/afloat and
any other situations peculiar to its operations, ―as well as the fact that an emergency can arise on
any day and at any time of the day or night." Broadly emergencies would be
i)

&

External to the ship
e.g.
collision
grounding
piracy / terrorist attack / stowaway
war
heavy weather
ii)
On board
- Hull related
e.g.
structural failure
fire
- Machinery related
e.g.
main engine failure
flooding of engine room
steering gear failure
electrical power failure
- Personnel related
e.g. serious injury/death
man overboard / search & rescue
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entry into enclosed spaces
terrorism / piracy
- Cargo related
e.g. shifting of cargo
spillage/contamination of cargo
jettisoning of cargo
In all such instances, plans, properly dovetailing the shore-based and shipboard actions, should
consistently aim at avoiding/controlling damage to/loss of life/property and/or pollution of the
environment and at restoring normalcy at the earliest.
Shore based emergency action plans may include:











Names of personnel and their duties with respect to the plan on a 24 hour basis including list(s) of
world-wide contacts who could be called on for assistance.
Methods for mobilizing company response. These may differ for different types of emergencies.
Procedure for communication between the ship and the shore based management (Refer to IMO
Assembly Resolution A-646 (16) : General Principles for Ship Reporting Systems and Ship Reporting
Requirements).
Checklists which may assist in a systematic assessment of conditions on board.
Availability of ship details viz. various plans ( including tank plans ), stability data, cargo details and
equipment on board to ensure safety of life/property and protection of the environment and to
enable anti pollution activities.
Lists of contact names and details to enable quick communication of all relevant parties /
organizations who may need to be notified and consulted.
Procedures for communicating with the next of kin of those on board.
Procedures for dealing with the media/public.
Back-up arrangements in the event of a protracted emergency, also to ensure routine duties do not
suffer.
Recording events/incidents for analysis.

Ship based emergency action plans should take into account only those emergencies which may arise on
board that ship and may include:









The allocation of duties and responsibilities on board
The methods of communication to be used on board
Procedures for requesting assistance from third parties
Procedures for communicating with the company and for notifying relevant authorities ashore & if
necessary other ships.
Actions to be taken to regain control of a situation
Records to be maintained
Procedures for dealing with the media/public
Extensive lists of contacts on global basis who may be called to render assistance.

NOTE 1 : Under Marpol 73/78, Annex I, Regulation 26 every oil tanker, of 150 GRT & above, & every
ship other than an oil tanker of 400 GRT & above, is required to have a shipboard oil pollution emergency
plan approved by the Administration.
NOTE 2 : Under Marpol 73/78, Annex II, Regulation 16 every ship, of 150 GRT & above certified to carry
noxious liquid substances in bulk, is required to have a shipboard marine pollution emergency plan
approved by the Administration.
EMERGENCY DRILLS
A programme of drills ( Contingency plans ), additional to those required by the SOLAS Convention,
should be drawn up and implemented to practice actions planned to counter emergencies ( associated
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with ship damage, fire, pollution, injury to personnel, security, passengers, cargo etc.) and to develop and
maintain confidence and proficiency on board.
The Company should establish a shore-based organizational structure, resources, equipment and plans
for responding to a shipboard emergency. Details should be effectively communicated to all Company
ships.
Where appropriate, the ship board drills should mobilize the shore based action plans also. Records of all
such drills should be maintained. Evaluation of such records would provide a basis for
improving/amending emergency action plans.
9.

REPORTS AND ANALYSIS OF NON-CONFORMITIES, ACCIDENTS AND HAZARDOUS
OCCURRENCES

9.1

The SMS should include procedures ensuring that non- conformities, accidents and hazardous
situations are reported to the Company, investigated and analyzed with the objective of
improving safety and pollution prevention.
The Company should establish procedures for the implementation of corrective action, including
measures intended to prevent recurrence.

9.2

9
REPORTS AND ANALYSIS OF NON-CONFORMITIES, ACCIDENTS AND HAZARDOUS
OCCURRENCES
Despite the excellence of a SMS, problems are bound to surface and the Master should be
required, as part of his SMS related duties to report to the Designated Person(s) ashore





all accidents
all hazardous occurrences
non-conformities within the SMS &
suggestions for modifications and improvements to the SMS

For this the Master can use internal sources of information (Master‘s review, deliberations of the
safety committee, employee reports, on board inspections / audits, casualty reports, observations
during repairs / docking etc.) or external sources of information (Complaints from various
sources, claims, reports of cargo/ statutory / classification surveyors).
Masters should be required to incorporate, in their reports, a description/statement of the
probable causes/events, details of the consequences with respect to harm to persons, damage to
environment / property and/or loss of operational safety and any suggestions for improvement or
to avoid repetition of such incidents.
The Designated Person(s) should ensure that such reports are recorded, investigated, evaluated,
reviewed and analyzed at appropriate levels of company management to determine corrective
action (either short or long term or both). The ―root cause‖ of a deficiency should always be
identified. This may result in





initiating corrective actions and ensuring their effectiveness
distribution of experience, including feedback of the analysis, to all the company‘s ships
introduction of amendments to the existing SMS procedures and instructions
the development and introduction of new SMS procedures

NOTE (1)

It would be necessary to encourage all ship‘s personnel to participate in this
activity because, by himself, the Master would not be in a position to be aware of
all reportable incidents.
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NOTE (2)
10.

The Master has statutory responsibilities with regard to recording / reporting
accidents. These must be fulfilled.

MAINTENANCE OF THE SHIP AND EQUIPMENT

10.1 The Company should establish procedures to ensure that the ship is maintained in conformity
with the provisions of the relevant rules and regulations and with any additional requirements
which may be established by the Company.
10

MAINTENANCE OF THE SHIP AND EQUIPMENT
10.1

The requirements of this provision of the code are that maintenance, repairs and relevant
surveys be carried out in a planned, safe and timely manner in accordance with
procedures based on Conventions, Flag state / classification society rules and Company
policy. Statutory and classification requirements related to the presence of a surveyor on
board or for information being conveyed to them should be fulfilled.
Shore personnel entrusted with the responsibility of ship operations should be familiar
with statutory and classification society requirements and they should be in a position to
monitor on board maintenance activities and provide technical support/feedback to the
ships.
Whilst, seaworthiness of the ship, at all times, should be the aim, owners must provide
suitable and adequate technical information, maintenance tools, spare parts and
stores/supplies. They should ensure preventive maintenance at appropriate intervals &
routine inspections of at least the following :


















hull and superstructure steel work
arrangements which ensure water tightness of different spaces
life saving appliances
safety, fire fighting and anti-pollution equipment/alarms
navigational equipment
steering gear
anchoring and mooring equipment
main engine and auxiliary machinery
pipelines and valves
cargo loading/discharging equipment
inerting systems
fire, gas and heat detection equipment
bilge and ballast pumping and separator systems
waste disposal and sewage systems
communications equipment
pilot ladders/gangways
escape routes/hatchways

Where contractors are used for maintenance services, special efforts must be made to
inform them of company requirements (specifically related to the SMS) and to ensure
that these are fulfilled by the contractor and then verified and recorded by capable
company personnel.
10.2 In meeting these requirements the Company should ensure that:
.1 inspections are held at appropriate intervals;
.2 any non-conformity is reported, with its possible cause, if known;
.3 appropriate corrective action is taken; and
.4 records of these activities are maintained.
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10.2

The foregoing requirements would include
10.2.1

Inspections to be carried out by competent, qualified and experienced shore
personnel in a properly planned manner. Whilst the SMS would indicate how
these inspections would be arranged, there should also be available detailed
instructions regarding observation to be made and checks to be carried out
during such inspections (followed, if necessary, by running tests).
Acceptable/not acceptable parameters may be included wherever considered
essential. Recording observations/results of such inspections would constitute
an important element of this activity.

10.2.2

Non-conformities observed during maintenance activities should be promptly
documented & reported and a definite time limit set for rectification (i.e. for
completing repairs or for renewal), whenever possible by shipboard personnel
themselves. A record of their correction should also be maintained. The system
should ensure notification of such non-conformities and their rectification to
appropriate personnel, ashore and on board.
The Master should be made aware of his responsibility to report maintenance
and repair requirements.

10.2.3

Reports of inspections and of non-conformities observed during maintenance
should be investigated and analyzed to determine the necessity of taking
corrective action. The responsibility and authority of personnel handling these
reports should be documented in the procedure for corrective action .
The Master should be given adequate support with respect to corrective actions
required on board.

10.2.4

Generally, signed originals of bona-fide certificates issued by statutory
/classification surveyors are held on board ship along with shipboard
maintenance & corrective action records and inspection reports. It is necessary
that copies be also held ashore by a responsible person. All reports/records
should be dated and signed and should identify any defects found and any
action taken to restore safe conditions. Such reports/records should be retained
on board and ashore for a stipulated period.

10.3 The Company should identify equipment and technical systems the sudden operational failure of
which may result in hazardous situations. The SMS should provide for specific measures aimed at
promoting the reliability of such equipment or systems. These measures should include the regular
testing of stand-by arrangements and equipment or technical systems that are not in continuous
use.
10.3

When critical equipment and systems on board are identified ( See para 7.2.b above ), a
list should be available and appropriate tests and other procedures should be developed
to improve functional reliability or to make available the use of alternate arrangements in
the event of a sudden failure. The periodicity of functional tests should be defined.
Regular testing of stand-by equipment and arrangements would ensure its availability
and that a single failure does not cause the loss of a critical ship function that could lead
to an accident and also promote crew familiarity with such equipment and its usage.
Equipments/systems not continuously in use should be tested regularly and prior to
conducting a critical operation.
The maintenance (routine or otherwise) of critical equipment / systems should be
carefully planned and consideration may be given to introduce an onboard procedure that
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requires ship personnel to inform the Company‘s office (and / or obtain permission from
the Company‘s office) when such maintenance is being carried out. Consideration must
also be given to maintain an adequate stock of spare parts for such equipment / systems.
10.4

The inspections mentioned in 10.2 as well as the measures referred to in 10.3 should be
integrated into
the ship's operational maintenance routine.
10.4

The requirements included in 10.2 and 10.3 above should be incorporated into shipboard
maintenance/watch keeping routines and checks.

11.

DOCUMENTATION

11.1

The Company should establish and maintain procedures to control all documents and data which
are relevant to the SMS
The Company should ensure that:
.1 valid documents are available at all relevant locations;
.2 changes to documents are reviewed and approved by authorized personnel; and
.3 obsolete documents are promptly removed.
The documents used to describe and implement the SMS may be referred to as the Safety
Management Manual. Documentation should be kept in a form that the Company considers most
effective. Each ship should carry on board all documentation relevant to that ship.

11.2

11.3

11

DOCUMENTATION
This subject is dealt with extensively in Documentation Section of these notes.

12.

COMPANY VERIFICATION, REVIEW AND EVALUATION

12.1

The Company should carry out internal safety audits on board and ashore at intervals not
exceeding twelve months to verify whether safety and pollution-prevention activities comply with
the SMS. In exceptional circumstances, this interval may be exceeded by not more than three
months.

12

COMPANY VERIFICATION, REVIEW AND EVALUATION
The provisions of this requirement are to be fulfilled by the shore staff of the company.
12.1

The effectiveness of the SMS, in all departments ashore involved in the SMS and on board
every ship, is to be verified by company personnel by a system of internal audits (at least
once a year). It is evident that such personnel should be familiar with the company SMS,
be familiar with shipboard operations and be trained in auditing techniques.

12.2 The Company should periodically evaluate the effectiveness of the SMS in accordance with
procedures established by the Company
12.2

Audit reports/findings should be objectively evaluated by personnel e for the SMS and
presented to company management to inform on the continuity, suitability and
effectiveness of the SMS.
Considerations for such evaluation should include, but not be limited to:
 organizational management structure
 administrative procedures
 personnel, including their responsibility and authority
 familiarity with and adherence to the SMS policy, procedures and instructions
 requirements for additional familiarization or ―on the job‖ training
 documentation, reports and record keeping
 the audit itself, corrective actions required/proposed and requirement of resources
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the application of audit findings to other ships
revision of these criteria

Company management should review the functioning of the SMS periodically to ensure
that the company safety policy is, in fact, in force and will continue to meet future
developments/ requirements. Subjects for such reviews should include, but not be limited
to:











analyses of accidents, hazardous occurrences and non-conformities;
reports on audits (internal as well as external) and provision of resources, if required,
for implementing corrective actions;
preventive actions, if any;
recommendations of statutory/class surveyors;
problems of specific ships;
review reports from ship‘s Masters;
adequacy of company training programmes;
need to change the system as a result of fleet changes, trade and market strategies,
new regulations or changes in social and environmental attitudes;
effectiveness and state of implementation of decisions taken at earlier management
reviews;
any other pertinent issues.

The composition of the management team which participates in this review and the
frequency of the review should provide further evidence of the company‘s commitment to
enforce a SMS.
The object of the review is to consider relevant factors with the aims of
a)
assuring company management that the system is operating effectively
b)
identifying opportunities for improvement to the system &
c)
setting responsibilities and time scales for the implementation of any identified
changes for improvements to the system.
Reviews can be carried out at various levels. It may be appropriate to carry out separate
reviews on board the company‘s ships followed by a combined review by company
management (ashore) along with other relevant factors.
The code does not specify the frequency of review – that is left to the individual company.
It should be carried out in accordance with a defined procedure at specified levels and at
programmed frequencies. Results should be recorded and the implementation of any
actions
monitored.
Where
required,
management
should
delegate
responsibility/authority/resources to ensure that decisions taken at management reviews
are implemented.
12.3 The audits and possible corrective actions should be carried out in accordance with documented
procedures.
12.3

Internal audits should be carried out to a plan which demonstrates how all areas/ships
will be covered i.e. duration of audit and frequency including the specific areas and
activities to be audited



the qualifications & competence of personnel carrying out the audits and
procedures for reporting, findings, conclusions and recommendations

Audits carried out should demonstrate that the plan is being followed.
Where corrective actions need to be implemented, it should be verified by the auditor,
that, they have been implemented and are effective.
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12.4

Personnel carrying out audits should be independent of the areas being audited unless this is
impracticable due to the size and the nature of the Company.
12.4

12.5

Generally audits should be carried out by personnel who are trained in auditing
techniques & independent of the area being audited.

The results of the audits and reviews should be brought to the attention of all personnel having
responsibility in the area involved.
12.5

Auditees should be informed of the outcome of the audits and of the
reviews carried out by company personnel (see 12.2).

12.6 The management personnel responsible for the area involved should take timely corrective action
on deficiencies found.
12.6

13
13.1

Management personnel responsible for different areas should be required to take timely
corrective actions on deficiencies found. Early feedback on effectiveness of such
corrective actions should be obtained from ships to optimize usage of resources.

CERTIFICATION AND PERIODICAL VERIFICATION
The ship should be operated by a Company which has been issued with a Document of
Compliance or
with an Interim Document of Compliance in accordance with paragraph 14.1,relevant to that

ship.
13

CERTIFICATION, VERIFICATION AND CONTROL
Briefly, the requirements are


The ship should be operated by a company which has been issued a document of compliance
relevant to that ship.

13.2 The Document of Compliance should be issued by the Administration, by an organization
recognized by the Administration or, at the request of the Administration, by another Contracting
Government to the Convention to any Company complying with the requirements of this Code for
a period specified by the Administration which should not exceed five years. Such a document
should be accepted as evidence that the Company is capable of complying with the requirements
of this Code.
A Document of Compliance (DOC) should be issued, for every company complying with the
requirements of the ISM Code, by the Administration or by a body duly authorized by the
Administration. This document should be accepted as evidence that the company is capable
of complying with the requirements of the Code.
13.3 The Document of Compliance is only valid for the ship types explicitly indicated in the document.
Such indication should be based on the types of ships on which the initial verification was based.
Other ship types should only be added after verification of the Company’s capability to comply
with the requirements of this Code applicable to such ship types. In this context, ship types are
those referred to in regulation IX/1 of the Convention.



13.4

The DOC is valid for five years subject to annual verification

The validity of a Document of Compliance should be subject to annual verification by the
Administration or by an organization recognized by the Administration or, at the request of the
Administration by another Contracting Government within three months before or after the
anniversary date.
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13.5 The Document of Compliance should be withdrawn by the Administration or, at its request, by the
Contracting Government which issued the document, when the annual verification required in
paragraph 13.4 is not requested or if there is evidence of major non-conformities with this Code.
13.5.1 All associated Safety Management Certificates and/or Interim Safety Management Certificates
should also be withdrawn if the Document of Compliance is withdrawn.
13.6 A copy of the Document of Compliance should be placed on board in order that the master of the
ship, if so requested, may produce it for verification by the Administration or by an organization
recognized by the Administration or for the purposes of the control referred to in regulation
IX/6.2 of the Convention. The copy of the document is not required to be authenticated or certified.


A copy of such a document should be placed on board every ship operated by the company.

13.7 The Safety Management Certificate should be issued to a ship for a period which should not exceed
five years by the Administration or an organization recognized by the Administration or, at the
request of the Administration, by another Contracting Government. The Safety Management
Certificate should be issued after verifying that the Company and its shipboard management
operate in accordance with the approved safety management system. Such a certificate should be
accepted as evidence that the ship is complying with the requirements of this Code.


A Certificate, called a Safety Management Certificate (SMC), should be issued to every ship by
the Administration or by a body duly authorized by the Administration after verifying that the
company and the management of that ship operate in accordance with the approved SMS.

13.8 The validity of the Safety Management Certificate should be subject to at least one intermediate
verification by the Administration or an organization recognized by the Administration or, at the
request of the Administration, by another Contracting Government. If only one intermediate
verification is to be carried out and the period of validity of the Safety Management Certificate is
five years, it should take place between the second and third anniversary date of the Safety
Management Certificate.

13.9

The SMC is valid for five years subject to at least one intermediate verification.

In addition to the requirements of paragraph 13.5.1, the Safety Management Certificate should
be withdrawn by the Administration or, at the request of the Administration, by the Contracting
Government which has issued it when the intermediate verification required in paragraph 13.8 is
not requested or if there is evidence of major non-conformities with this Code.


There is provision for withdrawing certificates in case major non-conformity is detected or
interim verification not requested.

13.10 Notwithstanding the requirements of paragraphs 13.2 and 13.7, when the renewal verification is
completed within three months before the expiry date of the existing Document of Compliance or
Safety Management Certificate, the new Document of Compliance or the new Safety Management
Certificate should be valid from the date of completion of the renewal verification for a period not
exceeding five years from the date of expiry of the existing Document of Compliance or Safety
Management Certificate.
13.11 When the renewal verification is completed more than three months before the expiry date of the
existing Document of Compliance or Safety Management Certificate, the new Document of
Compliance or the new Safety Management Certificate should be valid from the date of
completion of the renewal verification for a period not exceeding five years from the date of
completion the renewal verification.
13.12 When the renewal verification is completed after the expiry date of the existing Safety
Management Certificate, the new Safety Management Certificate should be valid from the date of
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completion of the renewal verification to a date not exceeding five years from the date of expiry of
the existing Safety Management Certificate.
13.13 If a renewal verification has been completed and a new Safety Management Certificate cannot be
issued or placed on board the ship before the expiry date of the existing certificate, the
Administration or organization recognized by the Administration may endorse the existing
certificate and such a certificate should be accepted as valid for a further period which should not
exceed five months from the expiry date.
13.14 If a ship at the time when a Safety Management Certificate expires is not in a port in which it is to
be verified, the Administration may extend the period of validity of the Safety Management
Certificate but this extension should be granted only for the purpose of allowing the ship to
complete its voyage to the port in which it is to be verified, and then only in cases where it appears
proper and reasonable to do so. No Safety Management Certificate should be extended for a
period of longer than three months, and the ship to which an extension is granted should not, on
its arrival in the port in which it is to be verified, be entitled by virtue of such extension to leave
that port without having a new Safety Management Certificate. When the renewal verification is
completed, the new Safety Management Certificate should be valid to a date not exceeding five
years from the expiry date of the existing Safety Management Certificate before the extension was
granted.
Some classification societies have already made provisions in their rules, for certification to special
notations, that include all the provisions of the ISM Code.
14

INTERIM CERTIFICATION

14.1

An Interim Document of Compliance may be issued to facilitate initial implementation of this
Code when:
.1 a Company is newly established; or
.2 new ship types are to be added to an existing Document of Compliance,
following verification that the Company has a safety management system that meets the
objectives of paragraph 1.2.3 of this Code, provided the Company demonstrates plans to
implement a safety management system meeting the full requirements of this Code within the
period of validity of the Interim Document of Compliance. Such an Interim Document of
Compliance should be issued for a period not exceeding 12 months by the Administration or by
an organization recognized by the Administration or, at the request of the Administration, by
another Contracting Government. A copy of the Interim Document of Compliance should be
placed on board in order that the master of the ship, if so requested, may produce it for
verification by the Administration or by an organization recognized by the Administration or
for the purposes of the control referred to in regulation IX/6.2 of the Convention. The copy of
the document is not required to be authenticated or certified.
An Interim Safety Management Certificate may be issued:
.1 o new ships on delivery;
.2 when a Company takes on responsibility for the operation of a ship which is new to the
Company; or
.3 when a ship changes flag.
Such an Interim Safety Management Certificate should be issued for a period not exceeding 6
months by the Administration or an organization recognized by the Administration or, at the
request of the Administration, by another Contracting Government.

14.1

14.2 An Administration or, at the request of the Administration, another Contracting Government may,
in special cases, extend the validity of an Interim Safety Management Certificate for a further
period which should not exceed 6 months from the date of expiry.
14.3

An Interim Safety Management Certificate may be issued following verification that:
.1 the Document of Compliance, or the Interim Document of Compliance, is relevant to the ship
concerned;
.2 the safety management system provided by the Company for the ship concerned includes key
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elements of this Code and has been assessed during the audit for issuance of the Document of
Compliance or demonstrated for issuance of the Interim Document of Compliance;
.3 the Company has planned the internal audit of the ship within three months;
.4 the master and officers are familiar with the safety management system and the planned
arrangements for its implementation;
.5 instructions, which have been identified as being essential, are provided prior to sailing; and
.6 relevant information on the safety management system has been given in a working language
or languages understood by the ship’s personnel.
14.

Interim certification
Provision made for issue of Interim DOC (max 12 months) and Interim SMC (Max 6 months with
extension of 6 months in special cases)

15.

VERIFICATION

15.1

All verifications required by the provisions of this Code should be carried out in accordance with
procedures acceptable to the Administration, taking into account the guidelines developed by the
Organization*.
*: Refer to the Guidelines on implementation of the International Safety Management (ISM) Code by
Administrations adopted by the Organization by resolution.A.1022(26)
15.

16.

Verification
To be carried out in accordance with procedures (see guidelines adopted by IMO in Resolution A.
788 (19))
FORMS OF CERTIFICATES

16.1 The Document of Compliance, the Safety Management Certificate, the Interim Document of
Compliance and the Interim Safety Management Certificate should be drawn up in a form
corresponding to the models given in the appendix to this Code. If the language used is neither
English nor French, the text should include a translation into one of these languages.
16.2 In addition to the requirements of paragraph 13.3 the ship types indicated on the Document of
Compliance and the Interim Document of Compliance may be endorsed to reflect any limitations
in the operations of the ships described in the safety managing system.
16.

Forms of certificates
 Models given
Any language permitted but text must include English or French translation.

NOTE:
The Director General of Shipping has recently issued DGS Order No.6 of 2010 ―Notification For
Construction, Survey Certification and Operations of Indian River-Sea Vessels-Type 1, 2, 3 & 4 which
contains requirements in Annex XII on Domestic Safety Management System Code (DSM CODE).
Considering that the ―Company‖ operating Indian River-Sea vessel may consist of single
owners/operators, it is not anticipated that their documented safety management system may not be as
extensive in coverage or detail as would be expected from a company operating ships certified under the
International Safety Management System (ISM) Code.
________________________________________________________________________
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CHAPTER 6
Occupational Health and Safety Management System
(OH&S MS)
Organizations of all kinds are increasingly concerned with achieving and demonstrating sound
occupational health and safety (OH&S) performance by controlling their OH&S risks, consistent with
their OH&S policy and objectives. They do so in the context of increasingly stringent legislation, the
development of economic policies and other measures that foster good OH&S practices, and increased
concern expressed by interested parties about OH&S issues.
Many organizations have under taken OH&S ―reviews‖ or ―audits‖ to assess their OH&S performance. On
their own, however, these ―reviews‖ and ―audits‖ may not be sufficient to provide an organization with the
assurance that its performance not only meets, but will continue to meet, its legal and policy
requirements. To be effective, they need to be conducted within a structured management system that is
integrated within the organization.
The OH&S MS Standards covering OH&S management are intended to provide organizations with the
elements of an effective OH&S management system that can be integrated with other management
requirements and help organizations achieve OH&S and economic objectives. These standards, like other
International Standards, are not intended to be used to create non-tariff trade barriers or to increase or
change an organization‘s legal obligations.
This OH&S MS Standard specifies requirements for an OH&S management system to enable an
organization to develop and implement a policy and objectives which take into account legal requirements
and information about OH&S risks. It is intended to apply to all types and sizes of organizations and to
accommodate diverse geographical, cultural and social conditions. The basis of the approach is shown in
Figure 1. The success of the system depends on commitment from all levels and functions of the
organization, and especially from top management. A system of this kind enables an organization to
develop an OH&S policy, establish objectives and processes to achieve the policy commitment, take action
as needed to improve its performance and demonstrate the conformity of the system to the requirements
of this OH&S MS The overall aim of this OH&S MS Standard is to support and promote good OH&S
practices, in balance with socio-economic needs. It should be noted that many of the requirements can be
addressed concurrently or revisited at any time.
The second edition of the OH&S MS Standard is focused on clarification of the first edition, and has taken
due consideration of the provisions of ISO 9001, ISO 14001, ILO-OSH and other OH&S management
system standards or publications to enhance the compatibility of these standards for the benefit of the
user community.
There is an important distinction between this OH&S MS Standard which describes the requirements for
an organization‘s OH&S management system and can be used for certification/registration and/or selfdeclaration of an organization‘s OH&S management system and non-certifiable guideline intended to
provide generic assistance to an organization for establishing, implementing or improving an OH&S
management system. OH&S management encompasses a full range of issues, including those with
strategic and competitive implications. Demonstration of successful implementation of this OH&S MS
Standard can be used by an organization to assure interested parties that an appropriate OH&S
management system is in place.
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Figure 1 OH&S management system model
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NOTE: This OH&S MS Standard is based on the methodology known as Plan-Do- Check-Act (PDCA).
PDCA can be briefly described as follows.


Plan : establish the objective and processes necessary to deliver results in accordance with the
organization‘s OH&S policy.



Do : implement the processes.



Check : monitor and measure processes against OH&S policy, objectives, legal and other
requirements, and report the result.



Act : take actions to continually improve OH&S performance.

Many organizations manage their operations via the application of a system of processes and their
interaction, which can be referred to as the ―process approach‖. ISO 9001 promotes the use of the process
approach. Since PDCA can be applied to all processes, the two methodologies are considered to be
compatible.
This OH&S MS Standard contains requirements that can be objectively audited; however it does not
establish absolute requirements for OH&S performance beyond the commitments, in the OH&S policy, to
comply with applicable legal requirements and with other requirements to which the organization
subscribes, to the prevention of injury and ill health and to continual improvement. Thus, two
organizations carrying out similar operations but having different OH&S performance can both conform
to its requirements.
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This OH&S MS Standard does not include requirements specific to other management systems, such as
those for quality, environmental, security, or financial management, though its elements can be aligned or
integrated with those of other management systems. It is possible for an organization to adapt its existing
management system(s) in order to establish an OH&S management system that conforms to the
requirements of this OH&S MS. It is pointed out, however, that the application of various elements of the
management system might differ depending on the intended purpose and the interested parties involved.
The level of detail and complexity of the OH&S management system, the extent of documentation and the
resources devoted to it depend on a number of factors, such as the scope of the system, the size of an
organization and the nature of its activities, products and services, and the organizational culture. This
may be the case in particular for small and medium – sized enterprises.
Bureau of Indian Standards has published a standard on OH&S management system known as IS
18001:2007 ―Occupational Health and Safety Management System--Requirements with Guidance for
Use‖, which has somewhat similar requirements of OH&S MS but has few additional requirements.
We intend to discuss below the requirements of OH&S MS which are contained in the box
while the explanation is provided below each requirement in the unboxed space.
Occupational health and safety management systems – Requirements
1

Scope
This Occupational Health and Safety Management System Standard specifies requirements for
an occupational health and safety (OH&S) management system, to enable an organization to
control its OH&S risks and improve its OH&S performance. It does not state specific OH&S
performance criteria, nor does it give detailed specification for the design of a management
system.
This OH&S MS Standard is applicable to any organization that wishes to:
a) establish an OH&S management system to eliminate or minimize risks to personnel and
other interested parties who could be exposed to OH&S hazards associated with its
activities;
b) implement, maintain and continually improve an OH&S management system;
c) assure itself of its conformity with its stated OH&S policy;
d) demonstrate conformity with OH&S MS Standard by:

1) making a self-determination and self-declaration, or
2) seeking confirmation of its conformance by parties having an interest in the
organization, such as customers, or
3) seeking confirmation of its self-declaration by a party external to the organization or
4) seeking certification / registration of its OH&S management system by an external
organization.
All the requirements in this OH&S MS Standard are intended to be incorporated into any OH&S
management system. The extent of the application will depend on such factors as the OH&S
policy of the organization, the nature of its activities and the risks and complexity of its
operations.
This OH&S MS standard is intended to address occupational health and safety, and is not
intended to address other health and safety areas such as employee wellbeing/wellness
programmes, product safety, property damage or environmental impacts.
The requirements in Section 1 of OH&S MS are self-explanatory. All requirements in the standard would
need to be adequately addressed in order to be certified as meeting its requirements.
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The earlier version of the standard included the well-being/wellness of personnel as well as damage to
property and loss of materials. However, the current standard has excluded these and deals with
occupational health and safety issues only.
2

Reference publications
Other publications that provide information or guidance are listed in the bibliography. It is
advisable that the latest editions of such publications be consulted. Specifically, reference should
be made to:
International Labour Organization : Guidelines on Occupational Health and Safety
Management Systems (OSH-MS) ILO-OHS:2001

Although the standard does not refer to the publication of Bureau of Indian Standards on this subject, the
readers are informed that there is a standard known as IS 18001:2007 ― Occupational Health and Safety
Management System—Requirements with Guidance For Use‖ which can be used for this purpose.
While most of the requirements of IS 18001:2007 are somewhat similar to those required by OH&S MS
Standard, there are few differences some of which are highlighted below:


Some Terms and Definitions are different;



Planning Section (4.3) has 4 sub-sections, namely Initial OH&S Review(4.3.1), Hazard Identification,
Risk Assessment and Risk Control(4.3.2), Legal and Other Requirements (4.3.3) and Objectives,
Targets, Performance Indicators and Programme(s) (4.3.4);



Implementation and Operation Section (4.4) has 8 sub-sections, namely Resources ,Roles,
Responsibility and Authority (4.4.1), Competence, Training and Awareness (4.4.2), Communication
and Reporting (4.4.3), Documentation (4.4.4), Control of Documents (4.4.5), Operational Control
(4.4.6), Emergency Preparedness and Response (4.4.7) and Critical Incident Recovery Plan(4.4.8);



Checking Section (4.5) has five sub-sections, namely Monitoring and Measurement (4.5.1),Evaluation
of Compliance (4.5.2), Accident, Incident ,Non-Conformance ,Corrective and Preventive Action
(4.5.3), Control of Records (4.5.4) and Internal Audit (4.5.5),



Section 6 has one section, namely Management Review (4.6)

3

Terms and definitions
For the purposes of this document, the following terms and definitions apply.

3.1

acceptable risk
risk that has been reduced to a level that can be tolerated by the organization having regard to
its legal obligations and its own OH&S policy (3.16)

3.2

audit
systematic, independent and documented process for obtaining “audit evidence” and evaluating
it objectively to determine the extent to which “audit criteria” are fulfilled.
[ISO 9000:2005, 3.9.1]
NOTE 1: Independent does not necessarily mean external to the organization. In many cases,
particularly in smaller organizations, independence can be demonstrated by the freedom from
responsibility for the activity being audited.
NOTE 2: For further guidance on “audit evidence” and “audit criteria” see ISO 19011.

3.3

continual improvement
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recurring process of enhancing the OH&S management system (3.13) in order to achieve
improvements in overall OH&S performance (3.15) consistent with the organization’s
(3.17) OH&S policy (3.16)
NOTE 1: The process need not take place in all areas of activity simultaneously.
NOTE 2: Adapted from ISO 14001:2004, 3.2.
3.4

corrective action
action to eliminate the cause of a detected
situation.

nonconformity (3.11) or other undesirable

NOTE 1: There can be more than one cause for a nonconformity.
NOTE 2: Corrective action is taken to prevent recurrence whereas preventive action (3.18)
is taken to prevent occurrence.
[ISO 9000:2005, 3.6.5]
3.5

document
information and its supporting medium
NOTE 1: The medium can be paper; magnetic, electronic or optical computer disc, photograph
or master sample, or a combination thereof.
[ISO 14001:2004, 3.4]

3.6

hazard
source, situation, or act with a potential for harm in terms of human injury or ill health (3.8),
or a combination of these.

3.7

hazard identification
process of recognizing that a hazard (3.6) exists and defining its characteristics.

3.8

ill health
identifiable, adverse physical or mental condition arising from and /or made worse by a work
activity and/or work –related situation.

3.9

incident
work-related event(s) in which an injury or ill health (3.8)(regardless of severity) or fatality
occurred, or could have occurred.
NOTE 1: An accident is an incident which has given rise to injury, ill health or fatality.
NOTE 2: An incident where no injury, ill health, or fatality occurs may also be referred to as a
“near-miss”, “near-hit”, “close call” or “dangerous occurrence”.
NOTE 3: An emergency situation (see 4.4.7) is a particular type of incident.

3.10

interested party
person to group, inside or outside the workplace (3.23), concerned with or affected by the
OH&S performance (3.15) of an organization (3.17).

3.11

nonconformity
non-fulfilment of a requirement
[ISO 9000:2005, 3.6.2; ISO 14001, 3.15]
NOTE : A nonconformity can be any deviation from:
relevant work standards, practices, procedures, legal requirements, etc.
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OH&S management system (3.13) requirements.
3.12

occupational health and safety (OH&S)
conditions and factors that affect, or could affect, the health and safety of employees or other
workers (including temporary workers and contractor personnel), visitors, or any other person
in the workplace (3.23).
NOTE : Organizations can be subject to legal requirements for the health and safety of persons
beyond the immediate workplace, or who are exposed to the workplace activities.

3.13

OH&S management system
part of an organization’s (3.17) management system used to develop and implement its
OH&S policy (3.16) and manage its OH&S risks (3.21).
NOTE 1: A management system is a set of interrelated elements used to establish policy and
objectives and to achieve those objectives.
NOTE 2: A management system includes organizational structure, planning activities
(including for example, risk assessment and the setting of objectives), responsibilities, practices,
procedures (3.19), processes and resources.
NOTE 3: Adapted from ISO 14001:2004, 3.8.

3.14

OH&S objective
OH&S goal, in terms of OH&S performance (3.15), that an organization (3.17) sets itself
to achieve.
NOTE 1: Objectives should be quantified wherever practicable.
NOTE 2: 4.3.3 requires that OH&S objectives are consistent with the OH&S policy (3.16).

3.15

OH&S performance
measurable results of an organization’s (3.17) management of its OH&S risks (3.21)
NOTE 1: OH&S performance measurement
organization’s controls.

includes measuring the effectiveness of the

NOTE 2: In the context of OH&S management systems (3.13), results can also be measured
against the organization’s (3.17)OH&S policy (3.16), OH&S objectives(3.14), and other
OH&S performance requirements.
3.16

OH&S policy
overall intentions and direction of an organization (3.17)
performance (3.15) as formally expressed by top management.

related to its OH&S

NOTE 1: The OH&S policy provides a framework for action and for the setting of OH&S
objectives (3.14).
NOTE 2: Adapted from ISO 14001:2004, 3.11
3.17

organization
company, corporation, firm, enterprise, authority or institution, or part or combination thereof,
whether incorporated or not, public or private, that has its own functions and administration.
NOTE : For organizations with more than one operating unit, a single operating unit may be
defined as an organization.
[ISO 14001:2004, 3.16]
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3.18

preventive action
action to eliminate the cause of a potential
potential situation.

nonconformity (3.11) or other undesirable

NOTE 1: There can be more than one cause for a potential nonconformity.
NOTE 2: Preventive action is taken to prevent occurrence whereas corrective action (3.4) is
taken to prevent recurrence.
[ISO 9000:2005, 3.6.4]
3.19

procedure
specified way to carry out an activity or a process
NOTE : Procedures can be documented or not
[ISO 9000:2005, 3.4.5]

3.20

record
document (3.5) stating results achieved or providing evidence of activities performed.
[ISO 14001:2004, 3.20]

3.21

risk
combination of the likelihood of an occurrence of a hazardous event or exposure(s) and the
severity of injury or ill health (3.8) that can be caused by the event or exposure(s).

3.22

risk assessment
process of evaluating the risk(s) (3.21) arising from a hazard(s), taking into account the
adequacy of any existing controls, and deciding whether or not the risk(s) is acceptable.

3.23

workplace
any physical location in which work related activities are performed under the control of the
organization.
NOTE 1: When giving consideration to what constitutes a workplace, the organization (3.17)
should take into account the OH&S effects on personnel who are for example, traveling or in
transit (e.g. driving, flying, on boats or trains), working at the premises of a client or customer,
or working at home.

The definitions in the standard do not require any explanation except to state that what was defined as
Tolerable Risk in the earlier version (1999 version) is now defined as Acceptable Risk.

4.

OH&S management system requirements

4.1

General requirements
The organization shall establish, document, implement, maintain and continually improve an
OH&S management system in accordance with the requirements of this OH&S Standard and
determine how it will fulfil these requirements.
The organization shall define and document the scope of its OH&S management system
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The organization should establish and maintain an OH&S management system that conforms to all of the
requirements of the OH&S Standard. This should also assist the organization in meeting applicable legal
and other OH&S regulations.
The level of details and complexity of OH&S management system, the extent of documentation and the
resources devoted to it are dependent on the size of an organization and the nature of its activities.
An organization has the freedom and flexibility to define its boundaries and may choose to implement
OH&S Standard with respect to the entire organization, or to specific operating unit or activities of the
organization.
Caution should be taken in defining the boundaries and scope of the management system. Organizations
should not attempt to limit their scope so as to exclude from assessment, an operation or activity required
for the overall operation of the organization, or that can impact on the OH&S of its employees and other
interested parties.
If OH&S Standard is implemented for a specific operating unit or activity, the OH&S policies and
procedures developed by other parts of the organization may be able used by the specific operating units
or activity to assist in meeting the requirement of OH&S Standard. This may require that these OH&S
policies or procedures are subject to minor revision or amendment, to ensure that they are applicable to
the specific operation unit or activity.
4.2

OH&S policy
Top management shall define and authorize the organization’s OH&S policy and ensure that
within the defined scope of its OH&S management system it:
a) is appropriate to the nature and scale of the organization’s OH&S risks;
b) includes a commitment to prevention of injury and ill health and continual improvement in
OH&S management and OH&S performance;
c) includes a commitment to at least comply with applicable legal requirement sand with other
requirements to which the organization subscribes that relate to its OH&S hazards;
d) provides the framework for setting and reviewing OH&S objectives;
e) is documented, implemented and maintained;
f) is communicated to all persons working under the control of the organization with the
intent that they are made aware of their individual OH&S obligations;
g) is available to interested parties; and
h) is reviewed periodically to ensure that it remains relevant and appropriate to the
organization

An OH&S policy establishes an overall sense of direction and sets the principles of action for an
organization. It sets OH&S objectives for OH&S responsibility and performance required throughout the
organization. It demonstrates the formal commitment of an organization, particularly that of the
organization‘s top management, towards good OH&S management.
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A documented OH&S policy statement should be produced and authorized by the
organization‘s top management.
NOTE The OH&S policy should be consistent with the organization‘s overall business policies
and with its policies for other management disciplines e.g. quality management or
environmental management.
The organization‘s top management should draft and authorize an OH&S policy tanking into
account the points listed below. It is essential that the OH&S policy is communicated and
promoted by the top management in the organization.
An effectively formulated and communicated OH&S policy should :
a.

be appropriate to the nature and scale of the organization‘s OH&S risks;
Hazard identification, risk assessment and risk control are at the heart of successful
OH&S management system and should be reflected in the organization‘s OH&S policy.
The OH&S policy should be consistent with a vision of the organization‘s future. It should
be realistic and should neither overstate the nature of the risks the organization faces, nor
trivialize them.

b. include a commitment to continual improvement;
Societal expectations are increasing the pressure on organizations to reduce the risk of
illness, accidents and incidents in the workplace. In additions to meeting legal
responsibilities, the organization should aim to improve its OH&S performance, and its
OH&S management system, effectively and efficiently, to meet changing business and
regulatory needs.
Planned performance improvement should be expressed in the OH&S objectives (see
4.3.3) and managed through the OH&S management programme (see 4.3.3) although the
OH&S policy statement may include broad areas for action.
c.

include a commitment to at least conform to current applicable OH&S legislation and
with other requirements to which the organization subscribes;
Organizations are required to conform to applicable OH&S legislation and other OH&S
requirements. The OH&S policy commitment is a public acknowledgement by the
organization that it has a duty to conform to, if not exceed, such legislation or other
requirements, and that it intends doing so.
NOTE ―Other requirements‖ can mean, for example, corporate or group policies, the
organization‘s own internal standards or specifications, or codes of practice to which the
organization subscribes.

d. Provide the framework for setting and reviewing OH&S objectives.
The policy should be a framed in such a way that it can be easily linked to the OH&S
objectives.
e.

Be documented, implemented and maintained;
Planning and preparation is the key to successful implementation. Often, OH&S policy
statements and OH&S objectives are unrealistic because there are inadequate or
inappropriate resources available to deliver them. Before making any public declarations
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the organization should ensure that any necessary finance, skills and resources are
available, and that all OH&S objectives are realistically achievable within this framework.
In order for the OH&S policy to be effective, it should be documented and be periodically
reviewed for continuing adequacy, and amended or revised if needed. It should be dated
and signed by top management.
f.

Be communicated to all persons working under the control of the organization with the
intent that they are made aware of their individual OH&S obligations;
The involvement and commitment of all persons working under the control of the
organization is vital for successful OH&S. They need to be made aware of the effects of
OH&S management on the quality of their own work environment and should be
encouraged to contribute actively to OH&S management.
Persons working under the control of the organization (at all levels, including
management levels) are unlikely to be able to make an effective contribution to OH&S
management unless they understand their responsibilities and are competent to perform
their required tasks.
This requires the organization to communicate its OH&S policies and OH&S objectives to
all persons working under the control of the organization clearly, to enable them to have a
framework against which they can measure their own individual OH&S performance.
NOTE Many countries have OH&S legislation or regulations that demand consultation
and participation of employees in their organization‘s OH&S management systems.

g.

Be available to interested parties;
Any individual or group (either internal or external) concerned with or affected by the
OH&S performance of the organization would be particularly interested in the OH&S
policy statement. Therefore, a process should exist to communicate the OH&S policy to
them. The process should ensure that interested parties receive the OH&S policy on
request but need not necessarily provide for unsolicited copies.

h. Be reviewed periodically to ensure that it remains relevant and appropriate to the
organization.
Change is inevitable, legislation evolves and societal expectations increase. Consequently,
the organization‘s OH&S policy and management system needs to be reviewed regularly
to ensure their continuing suitability and effectiveness. It would be ideal if the OH&S
policy is reviewed at least once a year during the management review and revised, if
considered necessary.
If changes are introduced, these should be communicated as soon as practicable.
4.3 Planning
4.3.1

Hazard identification, risk assessment and determining controls
The organization shall establish, implement and maintain a procedure(s) for the
ongoing hazard identification on risk assessment and determination of necessary
controls.
The procedure(s) for hazard identification and risk assessment shall take into
account:
a) routine and non-routine activities
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b) activities of all persons having access to the workplace (including contractors
and visitors);
c) human behaviour, capabilities and other human factors;
d) identified hazards originating outside the workplace capable of adversely
affecting the health and safety of persons under the control of the organization
within the workplace;
e) hazards created in the vicinity of the workplace by work-related activities under
the control of the organization;

f)

NOTE 1: It may be more appropriate for such hazards to be assessed as an
environmental aspect.
infrastructure, equipment and materials at the workplace, whether provided by
the organization or others;

g) changes or proposed changes in the organization, its activities, or materials;
h) modifications to the OH&S management system, including temporary changes,
and their impacts on operations, processes, and activities;
i)

any applicable legal obligations relating to risk assessment and implementation
of necessary controls (see also the NOTE to 3.12);

j)

the design of work areas, processes, installations, machinery/equipment,
operating procedures and work organization, including their adaptation to
human capabilities.

The organization’s methodology for hazard identification and risk assessment shall:
a) be defined with respect to its scope, nature and timing to ensure it is proactive
rather than reactive; and
b) provide for the identification, prioritization and documentation of risks, and the
application of controls, as appropriate.
For the management of change, the organization shall identify the OHS hazards and
OH&S risks associated with changes in the organization, the OH&S management
system, or its activities, prior to the introduction of such changes.
The organization shall ensure that the results of these assessments are considered
when determining controls.
When determining controls, or considering changes to existing controls,
consideration shall be given to reducing the risks according to the following
hierarchy:
a) elimination;
b) substitution;
c) engineering controls;
d) signage/warnings and/or administrative controls;
e) personal protective equipment.
The organization shall document and keep the results of identification of hazards,
risk assessments and determined controls up-to-date.
The organization shall ensure that the OH&S risks and determined controls are
taken into account when establishing, implementing and maintaining its OH&S
management system.
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1) The organization should have a total appreciation of all significant OH&S hazards in
its domain, after using the processes of hazard identification, risk assessment and risk
control.
The hazard identification, risk assessment and risk control processes and their outputs should
be the basis of the whole OH&S system. It is important that the links between the hazard
identification, risk assessment and risk control processes and the other elements of the OH&S
management system are clearly established and apparent.
The purpose of this guideline is to establish principles by which the organization can
determine whether or not given hazard identification, risk assessment and risk control
processes are suitable and sufficient. It is not the purpose to make recommendations on how
these activities should be conducted.
In all cases, consideration should be given to normal and abnormal operations within the
organization, and to potential emergency conditions.
The complexity of hazard identification, risk assessment and risk control processes greatly
depends on factors such as the size of the organization, the workplace situations within the
organization, and the nature, complexity and significance of the hazards. It is not the purpose
of the OH&S Standardto force small organizations with very limited hazards to undertake
complex hazard identification, risk assessment and risk control exercises.
The hazard identification, risk assessment and risk control processes should take into account
the cost and time of performing these three processes, and the availability of reliable data.
Information already developed for regulatory or other purpose may be used in these
processes. The organization may also take into account the degree of practical control it can
have over the OH&S risks being considered. The organization should determine what its
OH&S risks are, taking into account the inputs and outputs associated with its current and
relevant past activities, processes, products and/or services.
An organization with no existing OH&S management system can establish its current position
with regard to OH&S risks by means of an initial review. The aim should be to consider all
OH&S risks faced by the organization, as a basis for establishing the OH&S management
system. An organization may wish to consider including (but not limiting itself to) the
following items within its initial review:
-

legislative and regulatory requirements;
identification of the OH&S risks faced by the organization;
an examination of all existing OH&S management practices, processes and
procedures;
an evaluation of feedback from the investigation of previous incidents, accidents
and emergencies.

A suitable approach to the initial review can include checklist, interviews, direct inspection
and measurement, results of previous management system audits or other review depending
on the nature of the activities.
It is emphasized that an initial review is not a substitute for the implementation of the
structured systematic approach given in the rest 4.3.1
Measures for the management of risk should reflect the principle of the elimination of hazards
where practicable, followed in turn by risk reduction (either by reducing the likelihood of
occurrence or potential severity of injury or damage, with the adoption of personal protective
equipment (PPE) as a last resort. Hazard identification, risk assessment and risk control
processes are key tools in the management of risk.
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Hazard identification, risk assessment and risk control processes vary greatly across
industries, ranging from simple assessments to complex quantitative analysis with extensive
documentation. It is for the organization to plan and implement appropriate hazard
identification, risk assessment and risk control processes that suit its needs and its workplace
situations, and to assist it to conform to any OH&S legislative requirements.
Hazard identification, risk assessment and risk control processes should be carried out as
proactive measures, rather than as reactive ones, i.e. they should precede the introduction of
new or revised activities or procedures. Any necessary risk reduction and control measures
that are identified should be implemented before the changes are introduced
The organization should keep its documentation, data and records concerning the
identification of hazards and the assessment and control of risks up-to-date in respect of
ongoing activities, and also extend them to cover new developments and new or modified
activities, before these are introduced.
Hazard identification, risk assessment and risk control processes should not only be applied
to ―normal‖ operations of plant and procedures, but also to periodic or occasional
operations/procedures such as plant cleaning and maintenance, or during plant startups/shut-downs.
The existence of written procedures to control a particular hazardous task does not remove
the need for the organization to continue to perform hazard identification, risk assessment
and risk control processes on that operation.
As well as considering the hazards and risk posed by activities carried out by its own
personnel, the organization should consider hazards and risks arising from the activities of
contractors and visitors, and from the use of products or services supplied to it by others.
The hazard identification, risk assessment and risk control processes should be documented
and should include the following elements:]
-

-

identification of hazards;
evaluation of risks with existing (or proposed) control measures in place (taking
into account exposure to specific hazards, the likelihood of failure of the control
measures, and)
evaluation of the acceptability of residual risks;
identification of any additional risk control measures needed;
evaluation of whether the risk control measures are sufficient to reduce the risk to
an acceptable level.

Additionally, the process should include the definition of the following items;
-

-

the nature, timing, scope, and methodology for any form of hazard identification,
risk assessment and risk control that is to be used;
applicable OH&S legislation or other requirements;
the role and authorities of personnel responsible for performing the processes;
the competency requirements and training needs (see 4.2.2) for personnel who
are to perform the processes. (Depending on the nature or type of processes to be
used, it may be necessary for the organization to use external advice or services);
the use of information should be given to the risk of human error within the
processes being examined;
the hazards posed by materials, plant or equipment that degrade over time,
particularly when such materials, plant, or equipment is in storage.

Following the performance of the hazard identification, risk assessment and risk control
processes:
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-

-

-

-

there should be clear evidence that any corrective or preventive actions (see
4.5.2) identification as being necessary are monitored for their timely completion
(these may require that further hazard identification and risk assessment be
conducted, to reflect proposed changes to risk control measures and to determine
revised estimates of the residual risks);
feedback on the results and on progress in the completion of corrective or
preventive actions, should be provided to management, as input for management
review (see 4.6) and for the establishment of revised or new OH&S objectives;
the organization should be in a position to determine whether the competency of
personnel performing specific hazardous tasks is consistent with that specified by
the risk assessment process in establishing the necessary risk controls;
feedback from subsequent operating experience should be used to amend the
processes, or the data on which they are based, as applicable.

2) Review of hazard identification, risk assessment and risk control (see also
4.6)
The hazard identification, risk assessment and risk control process should be reviewed at a
pre-determined time or period as set out in the OH&S policy document or at a time predetermined by management. This period can vary depending on the following considerations
:
-

the nature of the hazard;
the magnitude of the risk;
changes from normal operation;
changes in feed stocks, raw materials, chemicals, etc.

The review should also take place if changes within the organization call into question the
validity of the existing assessment. Such changes can include the following elements:
-

expansion, contraction, restructuring;
reapportioning of responsibilities;
changes to methods of working or patterns of behavior;
Changes to plant and machinery including temporary changes;

There should be documented procedure(s) for the following elements;
4.3.2

identification of hazards;
determination of the risks associated with the identified hazards;
indication of the level of the risks related to each hazard, and control the risks
(see 4.4.6 and 4.5.1), particularly risks that are not tolerable;
where appropriate, the OH&S objectives and actions to reduce identified risks
(see 4.3.3), and any follow-up activities to monitor progress in their reduction;
identification of the competency and training requirements to implement the
control measures (see 4.4.2);
necessary control measures should be detailed as part of the operational control
measures (see 4.4.6)
Management of Change
records generated by each of the above mentioned procedures.

Legal and other requirements
The organization shall establish, implement and maintain a procedure(s) for
identifying and accessing the legal and other OH&S requirements that are
applicable to it.
The organization shall ensure that these applicable legal requirements and other
requirements to which the organization subscribes are taken into account in
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establishing, implementing and maintaining its OH&S management system.
The organization shall keep this information up-to-date.
The organization shall communicate relevant information on legal and other
requirements to persons working under the control of the organization, and other
relevant interested parties.
The organization needs to be aware of and understand how its activities are, or will be,
affected by applicable legal and other requirements, and to communicate this information to
relevant personnel.
This requirement of OH&S Standard is intended to promote awareness and understanding of
legal responsibilities. It is not intended to require the organization establish libraries of legal
or other documents that are rarely referenced or used.
Typical inputs includes the following items:









details of the organization‘s production or service realization processes;
hazard identification, risk assessment and risk control results (see 4.3.1)
best practices (e.g. codes, industry association guidelines);
legal requirements/governmental regulations;
listing of information sources;
national, foreign, regional or international standards;
internal organization requirements;
requirements of interested parties.

Relevant legislation and other requirements should be identified. This could be done in a
register of legal and other requirements highlighting the requirements and circulating the
register to all concerned in the organization to enable them to implement them in a timely
manner. In case of changes in the register, these should also be circulated as and when such
changes are made. Organizations should seek out the most appropriate means for accessing
the information, including the media supporting the information (e.g. paper, CD, disk,
internet). The organization should also evaluate which requirements apply and where they
apply, and who needs to receive which kind of information in the organization.
Typical outputs include the following items:





procedures for identifying and accessing information;
identification of which requirements apply and where [this can take the form of a
register(s)];
requirements (actual text, summary or analysis, where appropriate), available in locations
which are to be decided by the organization;
Procedures for monitoring the implementation of controls consequent to new OH&S
legislation.

4.3.3

Objectives and programme(s)
The organization shall establish, implement and maintain documented OH&S
objectives, at relevant function and levels within the organization.
The objectives shall be measurable, where practicable, and consistent with the
OH&S policy, including the commitments to the prevention of injury and ill health,
to compliance with applicable legal requirements and with other requirements to
which the organization subscribes, and to continual improvement.
When establishing and reviewing its objectives, an organization shall take into
account the legal requirements and other requirements to which the organization
subscribes, and its OH&S risks. It shall also consider its technological options, its
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financial, operational and business requirements, and the views of relevant
interested parties.
The organization shall establish, implement and maintain a programme(s) for
achieving its objectives. Programme(s) shall include as a minimum:
a) designation of responsibility and authority for achieving objectives at relevant
functions and levels of the organization; and
b) the means and time-frame by which the objectives are to be achieved.
The programme(s) shall be reviewed at regular and planned intervals, and adjusted
as necessary, to ensure that the objectives are achieved.

It is necessary to ensure that, throughout the organization, measurable OH&S objectives are
established to enable the OH&S policy to be achieved.
Typically inputs includes the following items:












policy and objectives relevant to the organization‘s business as a whole;
OH&S policy, including the commitment to continual improvement (see 4.2);
Results of hazard identification, risk assessment and risk control (see 4.3.1);
Legal and other requirements (see 4.3.2);
Technological options;
Financial, operational and business requirements;
Views of employees and interested parties (see 4.4.3);
Information from employee OH&S consultations, reviews and improvement activities in
the workplace (these activities can be either reactive or proactive in nature);
Analysis of performance against previously established OH&S objectives;
Past records of OH&S non-conformances, accidents, incidents, and property damage;
Results of the management review (see 4.6).

Using information or data from the ―Typical inputs‖ described above, appropriate levels of
management should identify, establish and prioritize OH&S objectives.
During the establishment of OH&S objectives, particular regard should be given to
information or data from those most likely to be affected by individual OH&S objectives, as
this can assist in ensuring that they are reasonable and more widely accepted. It is also useful
to consider information or data from sources external to the organization, e.g. from
contractors or other interested parties.
Meetings by the appropriate levels of management for the establishment of OH&S objectives
should be held regularly (e.g. at least on an annual basis).
For some organizations, there can be a need to document the process of establishing the
OH&S specific to individual functions and levels within the organization.
The OH&S objectives should address both broad corporate OH&S issues and OH&S that are
the monitoring of the implementation of the OH&S objectives.
Suitable OH&S performance indicators should be defined for each OH&S objective. These
indicators should allow for the monitoring of the implementation of the OH&S objectives.
These indicators should be used as a basis for an OH&S performance evaluation system and to
provide information on both OH&S management and operation system.
OH&S objectives should be reasonable and achievable, in that the organization should have
the ability to reach them and monitor progress. A reasonable and achievable time scale
should be defined for the realization of each OH&S objectives.
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OH&S objectives may be broken down into separate goals, depending on the size of the
organization, the complexity of the OH&S objective and its time-scale. There should be clear
links between the various of goals and OH&S objectives.
Examples of types of OH&S objectives include:





reduction of risk levels;
the introduction of additional features into the OH&S management system;
the steps taken to improve existing features, or the consistency of their application;
the elimination or the reduction in frequency of particular undesired incident(s)

The OH&S objectives should be communicated (e.g. via training or group briefing sessions;
see 4.4.2) to relevant personnel, and be deployed through the OH&S management
programme(s) (see 4.3.3)
Typical outputs include documented, measurable, OH&S objectives for each function in the
organization.
The organization should seek to achieve its OH&S policy and OH&S objectives by establishing
an OH&S management programme(s). This will require the development of strategies and
plans of actions to be taken, which should be documented and communicated. Progress
against meeting the OH&S objectives should be monitored, reviewed and recorded, and the
strategies and plans should be updated or amended accordingly.
The OH&S management programme should identify the individuals who are responsible for
delivering the OH&S objectives (at each relevant level). It should also identify the various
tasks which need to be implemented in order to meet each OH&S objective.
It should provide for the allocation of appropriate responsibility and authority for each task
and allocate time-scales to each individual task, in order to meet the overall time-scales of the
related OH&S objective. It should also provide for the allocation of suitable resources (e.g.
financial, human, equipment, logistics) to each tasks.
The programme can also relate to specific training programmes (see 4.4.2). The training
programmes will further provide for the distribution of information and co-ordinate
supervision.
Where significant alterations or modifications in working practices, processes, equipment or
material are expected, the programme should provide for new hazard identification and risk
assessment exercises. The OH&S management programme should provide for consultation of
relevant personnel on expected changes.
4.4.
4.4.1

Implementation and operation
Resources, roles, responsibility, accountability and authority
Top management shall take ultimate responsibility for OH&S and the OH&S
management system.
Top management shall demonstrate its commitment by:
a)

ensuring the availability of resources essential to establish, implement,
maintain and improve the OH&S management system;

NOTE 1: Resources include human resources and specialized skills, organizational
infrastructure, technology and financial resources.
b)

defining roles, allocating responsibilities and accountabilities, and delegating
authorities, to facilitate effective OH&S management; roles, responsibilities,
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accountabilities, and authorities shall be documented and communicated.
The organization shall appoint a member(s) of top management with specific
responsibility for OH&S, irrespective of other responsibilities, and with defined roles
and authority for:
a) ensuring that the OH&S management system is established, implemented and
maintained in accordance with this OHSAS Standard.
b) ensuring that reports on the performance of the OH&S management system are
presented to top management for review and used as a basis for improvement
of the OH&S management system.
NOTE 2: The top management appointee (e.g. in a large organization, a Board or
executive committee member) may delegate some of their duties to a subordinate
management representative(s) while still retaining accountability.
The identify of the top management appointee shall be made available to all persons
working
under the control of the organization.
All those with management responsibility shall demonstrate their commitment to
the continual improvement of OH&S performance.
The organization shall ensure that persons in the workplace take responsibility for
aspects of OH&S over which they have control, including adherence to the
organization’s applicable OH&S requirements.

To facilitate effective OH&S management it is necessary that roles, responsibilities and
authorities are defined, documented and communicated, and that adequate resources are
provided to enable OH&S tasks to be performed
The responsibilities and authority of all persons who perform duties that are part of the OH&S
management system should be defined, including clear definitions of responsibilities at the
interface between different functions.
Such definitions can, among others, be required for the following people:








top management;
line management at all levels in the organization;
process operators and the general workforce;
those managing the OH&S of contractors;
those responsible for equipment that is critical for OH&S;
employees with OH&S qualifications, or other OH&S specialists, within the organization;
employee OH&S representatives on consultative forums.

However, the organization should communicate and promote the idea that OH&S is the
responsibility of everyone in the organization, not just the responsibility of those with defined
OH&S management system duties.
1) Defining top management responsibilities
The responsibility of top management should include defining the organization‘s OH&S
policy, and ensuring that the OH&S management system is implemented. As part of this
commitment, a specific management appointee with defined responsibilities and authority for
implementing the OH&S management system should be designated by top management. (In
large or complex organizations there may be more than one designated appointee.)
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2) Defining management appointee responsibilities
The OH&S management appointee should be a member of top management. The OH&S
management appointee may be supported by other personnel who have delegated
responsibilities for monitoring the overall operation of the OH&S function. However, the
management appointee should be regularly informed of the performance of the system, and
should retain active involvement in periodic reviews and the setting of OH&S objectives. It
should be ensured that any other duties or functions assigned to these personnel do not
conflict with the fulfillment of their OH&S responsibilities.
3) Defining line management responsibilities
Line management responsibility should include ensuring that OH&S is managed within their
area of operations. Where prime responsibility for OH&S matters rests with line
management, the role and responsibilities of any specialist OH&S functions within the
organization should be appropriately defined to avoid ambiguity with respect to
responsibilities and authorities. This should include arrangements to resolve any conflict
between OH&S issues and productivity considerations by escalation to a higher level of
management.
4) Documentation of roles and responsibilities
OH&S responsibilities and authorities should be documented in a form appropriate to the
organizations. This can take one or more of the following forms, or an alternative of the
organization‘s choosing:





OH&S management system manuals;
Working procedures and tasks descriptions;
Job descriptions;
Induction training package.

If the organization chooses o issue written job descriptions covering other aspects of
employee‘s roles and responsibilities, then OH&S responsibilities should be incorporate into
those job descriptions.
5) Communication of roles and responsibilities
OH&S responsibilities and authorities need to be effectively communicated to all those whom
they affect at all levels within the organization. This should ensure that individuals
understand the scope and the interfaces between the various functions, and the channels to be
used to initiate action.
6) Resources
Management should ensure that adequate resources are available for the maintenance of a
safe workplace, including equipment, human resources, expertise and training.
Resources can be considered adequate if they are sufficient to carry out OH&S programmes
and activities, including performance measurement and monitoring.
For organizations with established OH&S management systems, the adequacy of resources
can be at least partially evaluated by comparing the planned achievement of OH&S objectives
with actual results.
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7) Management commitment
Managers should provide visible demonstration of their commitment to OH&S. Means of
demonstration can include visiting and inspecting sites, participating in accident
investigation, and providing resources in the context of corrective actions, attendance at
OH&S meetings, and issuing message of support.

4.4.2

Competence, training and awareness
The organization shall ensure that any person(s) under its control performing tasks
that can impact on OH&S is (are) competent on the basis of appropriate education,
training or experience, and shall retain associated records.
The organization shall identify training needs associated with its OH&S risks and its
OH&S management system. It shall provide training or take other action to meet
these needs, evaluate the effectiveness of the training or action taken, and retain
associated records.
The organization shall establish, implement and maintain a procedure(s) to make
persons working under its control aware of:
a) the OH&S consequences, actual or potential, of their work activities, their
behaviour and the OH&S benefits of improved personal performance;
b) their roles and responsibilities and importance in achieving conformity to the
OH&S policy and procedures and to the requirements of the OH&S management
system, including emergency preparedness and response requirements (see
4.4.7);
c) the potential consequences of departure from specified procedures.
Training procedures shall take into account differing levels of:
a) responsibility, ability, language skills and literacy; and
b) risk.

Organization should have effective procedures for ensuring the competence of personnel to
carry out their designated functions. Sometimes, the meaning of competence is not clearly
understood. It comprises of qualifications, experience, skills and training.
The following elements should be included in the process:






a systematic identification of the OH&S awareness and competencies required at each
level and function within the organization;
arrangements to identify and remedy any shortfalls between the level currently possessed
by the individual and the required OH&S awareness and competency;
provision of any training identified as being necessary, in a timely and systematic
manner;
assessment of individuals to ensure that they have acquired, and that they maintain, the
knowledge and competency required;
maintenance of appropriate records of an individual‘s training and competency.

An OH&S awareness and training programme should be established and maintained to
address the following areas:


an understanding of the organization‘s OH&S arrangements and individual‘s specific
roles and responsibilities for them;
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a systematic programme of induction and ongoing training for employees and those who
transfer between divisions, sites, departments, departments, areas, hobs or tasks within
the organization;
training in local OH&S arrangements and hazards, risks, precautions to be taken and
procedures to be followed, this training being provided before work commences;
training for performing hazard identification, risk assessment and risk control (see
4.3.1);
specific in-house or external training which can be required for employees with specific
roles in the OH&S system, including employee OH&S representatives;
training for all individuals who manage employees, contractors and others (e.g.
temporary workers), in their OH&S responsibilities. This is to ensure that both they and
those under their control understand the hazards and risks of the operations for which
they are responsible, wherever they take place. Additionally, this is to ensure that
personnel have competencies necessary to carry out the activities safely, by following
OH&S procedures;
the roles and responsibilities (including corporate and individual legal responsibilities) of
top management for ensuing that the OH&S management system functions to control
risks and minimize illness, injury and other losses to the organization;
training and awareness programme for contractors, temporary workers and visitors
according to the level of risk to which they are exposed.

The effectiveness of training and the resulting level of competency should be evaluated. This
can involve assessment as part of the training exercise, and/or appropriate field checks to
establish whether competency has been attained, or to monitor the longer term impact of
training delivered.
4.4.3

Communication, participation and consultation

4.4.3.1 Communication
With regard to its OH&S hazards and OH&S management system, the organization
shall establish, implement and maintain a procedure(s) for:
a) internal communication among the various levels and functions of the
organization;
b) communication with contractors and other visitors to the workplace;
c) receiving, documenting and responding to relevant communications from
external interested parties.
4.4.3.2 Participation and consultation
The organization shall establish, implement and maintain a procedure(s) for:
a) the participation of workers by their:
appropriate involvement in hazard identification, risk assessments and
determination of controls;
appropriate involvement in incident investigation;
involvement in the development and review of OH&S policies and objectives;
consultation where there are any changes that affect their OH&S;
representation of OH&S matters.
Workers shall be informed about their participation arrangements including who
is their representative(s) on OH&S matters.
b) consultation with contractors where there are changes that affect their OH&S.
The organization shall ensure that, when appropriate, relevant external interested
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parties
are consulted about pertinent OH&S matters.
The organization should encourage participation in good OH&S practices, and support for its
OH&S policy and OH&S objectives, from all those affected by its operations, by a process of
consultation and communication.
Typical inputs include the following items:








OH&S policy and OH&S objectives;
Relevant OH&S management system documentation
Hazard identification, risk assessment and risk control procedures;
Definitions of OH&S roles and responsibilities;
Results of formal employee OH&S consultation with management;
Information from employee OH&S consultations, review and improvement activities in
the workplace (these activities can be either reactive or proactive in nature);
Training programme details.

The organization should document and promote the arrangements by which it consults on
and communicates pertinent OH&S information to and from its employees and other
interested parties (e.g. contractors, visitors).
This should include arrangements to involve employees in the following processes:





consultation over the development and review of policies, the development and review of
OH&S objectives, and decisions on the implementation of processes and procedures to
manage risk, including the carrying out of hazard identification, and in reviewing
assessment and risk controls relevant to their own activities;
consultation over changes affecting workplace OH&S such as the introduction of new, or
modified, equipment, materials, chemicals, technologies, processes, procedures or work
patterns.
Involvement of workers in incident investigations provided they have received
appropriate training in incident investigation.

Employees should be represented on OH&S matters, and should be informed as to who is
their employee representative, and the specified management appointee.
Typical outputs include the following:





formal management and employee consultations through OH&S councils (committees)
and similar bodies;
employee involvement in hazard identification, risk assessment and risk control;
initiatives to encourage employee OH&S consultations, review and improvement
activities in the workplace, and feedback to management on OH&S issues;
employee OH&S representatives with defined roles and communication mechanisms with
management, including, for example, involvement in accident and incident investigations,
site OH&S inspections etc.;
o OH&S briefings for employees and other interested parties, e.g. contractors or
visitors;
o Notice boards containing OH&S performance data, and other pertinent OH&S
information;
o OH&S newsletter;
o OH&S poster programme.

4.4.4.

Documentation
The OH&S management system documentation shall include:
a) the OH&S policy and objectives;
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b) description of the scope of the OH&S management system;
c) description of the main elements of the OH&S management system and
their
interaction, and reference to related documents;
d) documents, including records required by the OH&S MS Standard; and
e) documents including records, determined by the organization to be necessary
to ensure that effective planning, operation and control of processes that relate
to the management of its OH&S risks.
NOTE: It is important that documentation is proportional to the level of
complexity, hazards and risks concerned and is kept to the minimum required
for effectiveness and efficiency.
The organization should document and maintain up-to-date sufficient documentation to
ensure that its OH&S management system can be adequately understood and effectively and
efficiently operated.
Typical inputs include the following items:




details of the documentation and information systems the organization develops to
support its OH&S management and OH&S activities, and to fulfil the requirements of
OH&S MS Standard;
responsibilities and authorities;
information on the local environments in which documentation or information is used,
and constraints that this can put on the physical nature of documentation, or the use of
electronic or other media.

The organization should review its documentation and information needs for the OH&S
management system, before developing the documentation necessary to support its OH&S
processes.
There is no requirement to develop documentation in a particular format in order to conform
to OH&S MS standard, not is it necessary to replace existing documentation such as manuals,
procedures, or work instructions where these adequately describe current arrangements. If
the organization already has an established, documented OH&S management system, it can
prove more convenient and effective for it to develop for it to develop, for example, an
overview document describing the inter-relation between its existing procedures and the
requirements of OH&S MS Standard..
Account should be taken of the following:



the responsibilities and authorization of the users of the documentation and information
as this should lead to consideration of the degree of security and accessibility that can
need to be imposed, particularly with electronic media, and change controls (see 4.4.5);
the manner in which physical documentation is used, and environment in which it is
used, as this can require consideration of the format in which it is presented. Similar
consideration should be given concerning the use of electronic equipment for information
systems.

Typical outputs include the following items:





OH&S management system documentation overview document or manual;
Document registers, master lists or indexes;
Procedures;
Work instructions.

4.4.5.

Control of documents
Documents required by the OH&S management system and by the OH&S MS
Standard shall be controlled. Records are a special type of document and shall be
controlled in accordance with the requirements given in 4.5.4.
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The organization shall establish, implement and maintain a procedure(s) to:
a) approve documents for adequacy prior to issue;
b) review and update as necessary and re-approve documents;
c) ensure that changes and the current revision status of documents are identified;
d) ensure that relevant versions of applicable documents are available at points of
use;
e) ensure that documents remain legible and readily identifiable;
f) ensure that documents of external origin determined by the organization to be
necessary for the planning and operation of the OH&S management system are
identified and their distribution controlled; and
g) Prevent the unintended use of obsolete documents and apply suitable
identification to them if they are retained for any purpose.
All documents and data containing information critical to the operation of the OH&S
management system and the performance of the organization‘s OH&S activities should be
identified and controlled.
Written procedures should define the controls for the identification, approval, issue and
removal of OH&S documentation, together with the control of OH&S data. These procedures
should clearly define the categories of documentation and data to which they apply.
Documentation and data should be available and accessible when required, under routine and
non-routine conditions, including emergencies. For example this should include ensuring
that up-to-date plant engineering drawings, hazardous material data sheets, procedures and
instructions are available to process operators, and all who can require them in an emergency.
Typical outputs include the following items:





document control procedure, including assigned responsibilities and authorities;
document registers, master lists or indexes;
list of controlled documentation and its location;
archive records (some of which can need to be held in accordance with legal or other time
requirements).

4.4.6

Operational control
The organization shall determine those operations and activities that are associated
with the identified hazard(s) where the implementation of controls is necessary to
manage the OH&S risk(s). This shall include the management of change (see 4.3.1).
For those operations and activities, the organization shall implement and maintain:
a) operational controls, as applicable to the organization and its activities; the
organization shall integrate those operational controls
into
its
overall
OH&S management system:
b) controls related to purchased goods, equipment and services;
c) controls related to contractors and other visitors to the workplace;
d) documented procedures, to cover situations where their absence could lead to
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deviations from the OH&S policy and the objectives
e) stipulated operating criteria where their absence could lead to deviations from
the OH&S policy and objectives.

The organization should establish and maintain arrangements to ensure the effective
application of control and counter measures, wherever these are required to control
operational risks, fulfill the OH&S policy and OH&S objectives, and conform to legal and
other requirements.
The organization should establish procedures to control its identified risks(including those
that could be introduced by contractors or visitors), documenting these in instances where a
failure to do so could lead to incidents, accidents or other deviations from the OH&S policy
and OH&S objectives. The risk control should be reviewed on a regular basis for their
suitability and effectiveness, and changes that are identified as being necessary should be
implemented.
Account can need to be taken in the procedures of situations where the risks extend into client
or other external party premises or areas of control; for example, when employees of the
organization are working at a client‘s site. It can sometimes be necessary to enter into
consultation with the external party on OH&S in such circumstances.
Some examples of areas in which risks typically arise, and some examples of control measures
against them are given below,
1) Purchase or transfer of goods and services and use of external resources
This includes the following items:





approval to purchase or transfer hazardous chemicals, materials and substances;
availability of documentation for the safe handling of machinery, equipment, materials, or
chemicals at time of purchase, or the need to obtain such documentation;
evaluation, and periodic re-evaluation of the OH&S competence of contractors;
approval of the design of OH&S provisions for new plant or equipment.

2) Hazardous tasks
This includes the following:





identification of hazardous tasks;
pre-determination and approval of working methods;
pre-qualification of personnel for hazardous tasks;
permit-to-work systems, and procedures controlling the entry and exit of personnel to
hazardous work sites.

3) Hazardous materials
This includes the following:




identification of inventories, and storage locations;
safe storage provisions and control of access;
provision and access to material safety data and other relevant information.

4) Maintenance of safe plant and equipment
This includes the following:
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provision, control and maintenance of the organization‘s plant and equipment;
provision, control and maintenance of PPE;
segregation and control of access;
inspection and testing of OH&S related equipment and high integrity systems such as:
operator protection systems;
guarding and physical protection;
shutdown systems;
fire detection and suppression equipment;
handling equipment (cranes, forklifts and other lifting devices);
radiological sources and safeguards;
essential monitoring devices;
local exhaust ventilation systems;
medical facilities and provisions.

5) Management of Change
The purpose is to establish procedures for evaluating and managing changes to operations,
procedures, equipment or personnel to ensure that OH&S standards are not compromised. It
includes both temporary and permanent changes. It is well to remember that changes to
equipment, personnel, operating conditions or procedures or the introduction of a third-party
contractor can increase the risk of an incident.
The change management systems used should :











ensure the documentation supporting a change includes the reason for the change;
define the level of authority (minimum competency) required for the approval of the
change;
provide a clear understanding of the OH&S implication of the change;
ensure that all changes comply with the regulations industry standards and original
equipment design specification;
ensure that there is a appropriate procedure in place for staff handover and
familiarization;
include provision for issuing work permit before any work is carried out and any changes
are made to equipment;
ensure that the potential consequences or change is identified, together with any
necessary mitigation measure, and that the results of communicated to those affected by
the change;
ensure the changes are not carried out within propose time scale or reviewed and
revalidated before they are completed.
identify any training needs arising from changes to equipment or procedure;
ensure that the appropriate drawing, procedures and other technical document are
updated following any change or modification.

4.4.7

Emergency preparedness and response
The organization shall establish, implement and maintain a procedure(s):
a) to identify the potential for emergency situations;
b) to respond to such emergency situations.
The organization shall respond to actual emergency situations and prevent or
mitigate associated adverse OH&S consequences.
In planning its emergency response the organization shall take account of the needs
of relevant interested parties, e.g. emergency services and neighbours.
The organization shall also periodically test its procedure(s) to respond to
emergency situations, where practicable, involving relevant interested parties as
appropriate.
The organization shall periodically review and, where necessary, revise its
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emergency preparedness and response procedure(s), in particular, after periodical
testing and after the occurrence of emergency situations (see 4.5.3).
The organization should actively assess potential accident and emergency response needs,
plan to meet them, develop procedures and processes to cop with them, test its planned
responses, and seek to improve the effectiveness of its responses.
Typical inputs includes the following items:







hazard identification, risk assessment and risk control results;
availability of local emergency services, and details of any emergency response or
consultation arrangements that have been agreed;
legal or other requirements;
experiences of previous accidents, incidents and emergency situations;
similar organization‘s experiences from previous accidents, incidents and emergency
situations (lessons learned, best practices);
reviews of emergency and practice drills performed and the results of subsequent actions.

The organization should develop an emergency plan(s), identify and provide appropriate
emergency equipment, and regularly test its response capability through practice drills.
Practice drills should aim to test the effectiveness of the most critical parts o the emergency
plan(s) and to test the completeness of the emergency planning process. While desktop
exercises can be useful during the planning process, practice drills should be as realistic as
possible to be effective. This can require full-scale incident simulations to be conducted.
The results of emergencies and practice drills should be evaluated, and changes that are
identified as being necessary should be implemented.
1) Emergency plan
The emergency plan(s) should outline the actions to be taken when specified emergency
situations arise, and should include the following.














identification of potential accidents and emergencies;
identification of the person to take charge during the emergency;
details of actions to be taken by personnel during an emergency, including those actions
to be taken by external personnel who are on the site of the emergency, such as
contractors or visitors (who can be required, for example, to move to specified assembly
points);
responsibility, authority and duties of personnel with specific roles during the emergency
(e.g. fire-wardens, first-aid staff, nuclear leak/toxic spillage specialists);
evacuation procedures;
identification and location of hazardous materials, and emergency action required;
interface with external emergency services, details of emergency services (for example fire
brigade, medical services, spill clean-up services);
communication with statutory bodies;
communication with neighbors and the public;
protection of vital records and equipment;
availability of necessary information during the emergency e.g. plant layout drawings,
hazardous material data, procedures, work instructions and contact telephone numbers.
Conducting emergency and fire drills periodically for testing effectiveness of the plan

The involvement of external agencies in emergency planning and response should be clearly
documented. These agencies should be advised as to the possible circumstances of their
involvement and provided with such information as they require to facilitate their
involvement in response activities.

160

2) Emergency equipment
Emergency equipment needs should be identified, and equipment should be provided in
adequate quantity. This should be tested at specified intervals for continuing operability.
Examples includes the following items;









alarm system;
emergency lighting and power;
means of escape;
safe refuges;
critical isolation valves, switches and cut-outs;
fire-fighting equipment;
first aid equipment (including emergency showers, eye wash stations etc.);
communication facilities.

3) Practice drills
Practice drills should be carried out according to a pre-determined schedule. Where
appropriate and practicable, the participation of external emergency services in practice drills
should be encouraged.
Typical outputs include the following items:








documented emergency plans and procedures;
emergency equipment list;
test records for emergency equipment;
records of the following:
practice drills;
recommended actions arising from the reviews;
progress against the achievement of commended actions.

4.5 Checking
4.5.1

Performance measurement and monitoring
The organization shall establish, implement and maintain a procedure(s) to monitor
and measure OH&S performance on a regular basis. This procedure(s) shall provide
for:
a) both qualitative and quantitative measures, appropriate to the needs of the
organization;
b) monitoring of the extent to which the organization’s OH&S objectives are met;
c) monitoring the effectiveness of controls (for health as well as for safety);
d) proactive measures of performance that monitor conformance with the OH&S
programme(s), controls and operational criteria;
e) reactive measures of performance that monitor ill health, incidents including
(including accidents, near-misses, etc.) and other historical evidence of deficient
OH&S performance;
f) recording of data and results of monitoring and measurement sufficient to
facilitate subsequent corrective action and preventive action analysis.
If equipment is required to monitor or measure performance, the organization shall
establish and maintain procedures for the calibration and maintenance of such
equipment, as appropriate. Records of calibration ad maintenance activities and
results shall be retained.
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The organization should identify key performance parameters for its OH&S performance for
its OH&S performance across the whole organization. These should include, but not be
limited to, parameters that determine whether:






OH&S policy and OH&S objectives are being achieved;
Risk controls have been implemented and are effective;
Lessons are being learnt from OH&S management system failures, including hazardous
events (accidents, near misses and illness cases);
Awareness, training, communication and consultation programmes for employees and
interested parties are effective;
Information that can be used to review and/or improve aspects of the OH&S management
system is being produced and being used.

Typical inputs include the following items:







hazard identification, risk assessment and risk control results (see 4.3.1);
legislation requirements, regulations, best practices (if any);
OH&S policy and OH&S objectives;
Procedure for dealing with non-conformance;
Equipment test and calibration records (including those belonging to contractors);
Management reports.

1) Proactive and reactive monitoring
An organization‘s OH&S management system should incorporate both proactive and reactive
monitoring as follows:



proactive monitoring should be used to check conformity to the organization‘s OH&S
activities for example by monitoring the frequency and effectiveness of OH&S
inspections;
reactive monitoring should be used to investigate, analyzes and record OH&S
management system failure – including accidents, (including near misses), ill-health and
property damage cases.

Both proactive and reactive monitoring data are often used to determine whether OH&S
objectives are achieved (see BS8800:1996, E33.2 and E.3.3 for further guidance).
2) Measurement techniques
The following are examples of methods that can be used to measure OH&S performance;











results of hazard identification, risk assessment and risk control processes;
OH&S inspections: for example, on a ―walk through‖ basis;
Prior evaluations of new plant, equipment, materials, chemicals, technologies, processes,
procedures or work patterns;
Inspections of specific machinery and plant to check that safety related parts are fitted
and in good condition;
Safety sampling; examining specific aspects of OH&S;
Environmental sampling; measuring exposure to chemical, biological or physical agents
(e.g. noise, volatile organic compounds, legionella) and comparing with recognized
standards;
Behaviour sampling; assessing workers‘ behaviour to identify unsafe work practices that
might require correction;
Analysis of documentation and records;
Benchmarking against good OH&S practices in other organizations;
Surveys to determine employee attitudes on the OH&S management system, OH&S
practices, and employee consultation processes.
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Organizations need to decide what to monitor and how often monitoring should take place
based on the level of risk (see 4.3.1). The frequency of plant or machinery inspections can be
defined by law (e.g. for air receivers, steam plant, lifting equipment). An inspection schedule
based on hazard identification and risk assessment results, legislation, and regulations should
be prepared as part of the OH&S management system.
Routine OH&S monitoring of processes, workplaces and practices should be carried out
according to a documented monitoring scheme by front-line or middle managers. All frontline supervisory personnel should undertake spot checks o critical tasks in order to assure
conformity to OH&S procedures and codes of practice. To assist in performing systematic
inspections and monitoring checklists can be used.
3) Inspections
i) Equipment. An inventory (using unique identification of all items) should be drawn up of
all equipment subject to statutory or technical examination by relevant personnel (who
may be from external bodies). Such equipment should be inspected as required, and
should be included in the inspection schemes.
ii) Work conditions. Criteria that specify acceptable workplace conditions should be
established and documented.
At specified intervals, managers should perform
inspections against these criteria. A checklist giving of the criteria and all items to be
inspected may be used for this purposed.
iii) Verification inspections. Verification inspections should be carried out, but these should
not absolve front-line managers from carrying out regular inspections, or from identifying
hazards.
iv) Inspection records. A record should be kept of every OH&S inspection carried out. The
records should indicate whether or not documented OH&S procedures were being
conformed to. Records of OH&S inspections, tours, surveys, and OH&S management
system audits should be sampled to identify underlying causes of non-conformity and
repetitive hazards. Any necessary preventive action should be taken. Sub-standard
conditions and unsafe situations and items identified during the inspections should be
documented as non-conformances, assessed as to risk and corrected in accordance with
the non-conformance procedure.
4) Measuring equipment
Measuring equipment that is used to assess OH&S conditions (e.g. sound level meters, light
meters, air samplers) should be listed, identified uniquely, and controlled. The accuracy of
this equipment should be known. Where necessary, written procedures should be available
describing how OH&S measurement are performed, Equipment used for OH&S measurement
should be maintained and stored in a proper manner, and should be capable of giving
measurements of the accuracy required.
When required a calibration scheme should be documented for the measuring equipment.
This scheme should include the following items:





the frequency of calibration;
reference to test methods, where applicable;
identify of the equipment to be used for the calibration;
action to be taken when the specified measuring equipment is found to be out of
calibration.

Calibration should be carried out under appropriate conditions.
prepared for critical or difficult calibrations.

Procedures should be

Equipment used for calibration should being accordance with national standards where such
standards exist. If no such standards exist, the basis for the levels used should be
documented.
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Records should be kept of all calibrations, maintenance activities and results. Records should
give details of the measurements before and after adjustment.
The calibration status of measuring equipment should be clearly identified to the users.
OH&S measuring equipment whose calibration status in unknown, or which is known to be
out of calibration, should not be used. Additionally, it should be removed from use, and be
clearly labelled, tagged, or otherwise marked, to prevent misuse. Such marking should be in
accordance with written procedures, The procedures should include the identification of the
calibration status of the product. A non-conformance should be issued to document the
actions taken. The procedures should include an action plan if out-of calibration equipment
is discovered.
5) Supplier (contractor) equipment
Measuring equipment used by contractors should be subject to the same controls as in-house
equipment. Contractors should be required to give assurances that their equipment conforms
to these requirements. Prior to initiation the work, the supplier should provide a copy of its
equipment test records for any identified critical equipment test records for nay identified
critical equipment that require such records, If nay tasks require special training, the
corresponding training records should be provided to the customer for review.
6) Statistical or other theoretical analytical techniques
Any statistical or other theoretical analytical technique used to assess an OH&S situation, to
investigate an OH&S incident or failure, or to assist in decision-making in relation to OH&S
should be based on sound scientific principles. The management appointee should ensure
that the need for such techniques is identified. Where appropriate, guidelines for their use
should be documented, along with the circumstances in which they are appropriate.
Typical outputs include the following items:













procedure(s) for monitoring and measuring;
inspection schedules and checklists;
―critical‖ equipment lists;
equipment inspection checklists;
workplace conditions standards and inspection checklists;
measuring equipment lists;
measuring procedures;
calibration scheme, and calibration records;
maintenance activities and results;
completed checklists, inspection reports (OH&S management system audit outputs, see
4.5.4);
non-conformance reports;
evidence of the results of implementing such procedure(s).

4.5.2

Evaluation of compliance

4.5.2.1 Consistent with its commitment to compliance [see 4.2c], the organization shall
establish, implement and maintain a procedure(s) for periodically evaluating
compliance with applicable legal requirements (see 4.3.2).
The organization shall keep records of the results of the periodic evaluation.
NOTE : The
requirements

frequency of periodic evaluation may vary fro differing legal

4.5.2.2 The organization shall evaluate compliance with other requirements to which it
subscribes (see 4.3.2). The organization may wish to combine this evaluation with
the evaluation of legal compliance referred to in 4.5.2.1 or to establish a separate
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procedure(s).
The organization shall keep records of the results of the periodic evaluations.
NOTE: The frequency of periodic evaluation may vary for differing other requirements to
which the organization subscribes.
The organization should establish procedures for evaluation of compliance with all applicable
legal and other requirements to ensure their compliance at all times.
If the organization desires, it could club the evaluation of compliance in the internal audit
procedures of the organization. Should the organization club the evaluation of compliance
with the internal audit, it may be advisable to record any non compliance with legal and other
requirements separately from the non conformities that may be found during the internal
audit. It may be advisable that a separate form is used for non-compliance as against a form
for nonconformities.
4.5.3

Incident investigation,
preventive action

nonconformity,

corrective

action

and

4.5.3.1 Incident investigation
The organization shall establish, implement and maintain a procedure (s) to record,
investigate and analyze incidents in order to:
a) determine underlying OH&S deficiencies and other factors that might be
causing or contributing to the occurrence of incidents;
b) identify the need for corrective action;
c) identify opportunities for preventive action;
d) identify opportunities for continual improvement;
e) communicate the results of such investigations.
The investigations shall be performed in a timely manner.
Any identified need for corrective action or opportunities for preventive action shall
be dealt with in
accordance with the relevant parts of 4.5.3.2.
The results of incident investigations shall be documented and maintained.
One of the fundamental principles of safety management is that all incidents and accidents
are preventable. Therefore, it is important to ensure that, if there is an incident or accidents
the causes of thoroughly investigated and measures are taken to prevent a recurrence.
The organizations should therefore establish and maintain procedures for consistently
reporting, investigating, analyzing and documenting health and safety incidents. The
procedure should include the provisions for reporting near-misses
The procedures should








provide for the timely investigation of an incident or accident
identify the people responsible for reporting an incident, authorizing and conducting the
investigation, and initiating subsequent corrective actions
include guidance on the classification of all incidents
provide incident investigation training to staff with this responsibility
ensure that the root causes and factors contributing to an incident or accident are
identified, and that steps are taken to reduce the risk of a recurrence
include provision for determining the actions needed to reduce the risk of related
incidents
ensure that incident and accident investigation findings are retained and periodically
analyzed to determine where improvements to management systems, standards,
procedures or practices are required
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ensure that lessons learnt from an incident or near-miss investigation are shared with
other units and used to facilitate improvements in safety and health performance.

It is important the results of the incident investigation are documented and maintained. It is
also important to remember that is if there is regulatory requirement for reporting the
accidents to the regulatory authority this should be followed.
4.5.3.2 Nonconformity, corrective action and preventive action
The organization shall establish, implement and maintain a procedure(s) for
dealing with actual and potential nonconformity(ies) and for taking corrective
action and preventive action. The procedure(s) shall define requirements for:
a) identifying and correcting nonconformity(ies) and taking action(s) to mitigate
their OH&S consequences;
b) investigating nonconformity(ies), determining their cause(s) and taking actions
in order to avoid their recurrence;
c) evaluating the need for action(s) to prevent nonconformity(ies) and
implementing appropriate actions designed to avoid their occurrence;
d) recording and communicating the results of corrective action(s) and preventive
action(s) taken; and
e) reviewing the effectiveness of corrective action(s) and preventive action(s)
taken.
Where the corrective action and preventive action identifies new
or changed
hazards or the need for new or changed controls, the procedure shall require that
the proposed actions shall be taken through a risk assessment prior to
implementation.
Any corrective action or preventive action taken to eliminate the causes of actual
and potential nonconformity(ies) shall be appropriate to the magnitude of problems
and commensurate with the OH&S risk(s) encountered.
The organization shall ensure that any necessary changes arising from corrective
action and preventive action are made to the OH&S management system
documentation.
Organizations should have effective procedures for reporting and evaluating/investigating
accidents and non-conformances. The prime purpose of the procedure(s) is to prevent further
occurrence of the situation by identifying and dealing with the root cause(s). Furthermore,
the procedures should enable the detection, analysis and elimination of potential causes of
non-conformities.
The organization is required to prepare documented procedures to ensure that accidents,
incidents and non-conformances (see clause 3) are investigated, and corrective and/or
preventive actions initiated. Progress in the completion of corrective and preventive actions
should be monitored, and the effectiveness of such actions reviewed.
1) Procedures
The procedures should include consideration of the following items:
i)

General

The procedure should:



define the responsibilities and authority of the persons involved in implementing,
reporting, investigating, follow-up and monitoring of corrective and preventive actions;
require that all non-conformances, accidents, incidents and hazards are reported;
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ii)

apply to all personnel (i.e. employees, temporary workers, contractor personnel, visitors
and any other person in the workplace);
take into account property damage (2007 version does not require property damage to be
taken into account but it is desirable to do so);
ensure that no employee suffers any hardship as a result of reporting a non-conformance,
accident or incident;
clearly define the course of action to be taken following non-conformance identified in the
OH&S management system.
Immediate action

Immediate action to be taken upon observation of non-conformances, accidents, incidents or
hazards should be known to all parties. The procedures should:




iii)

define the process for notification;
where appropriate, include co-ordination with emergency plans and procedures;
define the scale of investigative effort in relation to the potential or actual harm (e.g.
include management in the investigation for serious accidents)
Recording

Appropriate means should be used to record the factual information and the results of the
immediate investigation and the subsequent detailed investigation. The organization should
ensure that the procedures are followed for:


iv)

recording the details of the non-conformance, accident or hazard;
defining where the records are to be stored, and responsibility for the storage.
Investigation

The procedures should define how the investigation process should be handled.
procedures should identify;








The

the type of events to be investigated (e.g. incidents that could have led to serious harm);
the purpose of investigations;
who is to investigate, the authority of the investigations, required qualifications (including
the line management when appropriate);
the root cause of non-conformance;
arrangements for witness interviews;
practical issues such as availability of cameras and storage of evidence;
investigation reporting arrangements including statutory reporting requirements.

Investigatory personnel should begin their preliminary analysis of the facts while further
information is collected. Data collection and analysis should continue until an adequate and
sufficiently comprehensive explanation is obtained.
v)

Corrective action

Corrective actions are actions taken to eliminate the root cause(s) of identified nonconformances, accidents or incidents, in order to prevent recurrence. Examples of elements
to be considered in establishing and maintaining corrective action procedures include:



identification and implementation of corrective and preventive measures both for the
short-term as well as long-term (this can also include the use of appropriate sources of
information, such as advice from employees with OH&S expertise);
evaluation of any impact on hazard identification and risk assessment results (and any
need to update hazard identification, risk assessment and risk control report(s).
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vi)

recording any required changes in procedures resulting from the corrective action or
hazard identification, risk assessment and risk control;
application or risk controls, or modification of existing risk controls, to ensure that
corrective actions are taken and that they are effective.
Preventive action

Examples of elements to be considered in establishing and maintaining preventive action
procedures include:






vii)

use of appropriate sources of information (trend in ―no loss incidents‖, OH&S
management system audit reports, records, updating of risk analyses, new information on
hazardous materials, safety ―walk-through‖ advice from employees with OH&S expertise,
etc.)
information received from various regulatory bodies, classification societies, certification
bodies and industry associations etc;
identification of any problems requiring preventive actions;
initiation and implementation of preventive action and the application of controls to
ensure that it is effective;
recording of any changes in procedures resulting from the preventive action and
submission for approval.
Follow up

Corrective or preventive action taken should be as permanent and effective as practicable.
Checks should be made on the effectiveness of corrective/preventive actions taken.
Outstanding/overdue actions should be reported to top management at the earliest
opportunity.
2) Non-conformance, accident and incident analysis
Identified causes of non-conformances, accidents and incidents should be classified, and
analyzed on a regular basis. Accident frequency and severity ratings should be calculation in
accordance with accepted industrial practice for comparison purposed.
Classification and analysis should be carried out of the following items;





reportable or lost-time injury/illness frequency or severity rates;
location, injury type, body part, activity involve, agency involved, day, time of day
(whichever is appropriate);
type and amount of property damage;
direct, and root causes.

Due attention should be given to accidents involving property damage. Records relating to
repair of property could be an indicator of damage caused by an unreported
accident/incident.
Accident and illness data/information are vital, as they can be a direct indicator OH&S
performance. However, caution in their use should be exercised as the following points need
to be considered;




most organizations have too few injury accidents or cases or work related illness to
distinguish real trends from random effects;
if more work is done by the same number of people in the same time, increased workload
alone can account for an increase in accident rates;
the length of absence from work attributed through injury or work related illness can be
influenced by factors other than the severity of injury or occupational illness, such as poor
morale, monotonous work and poor management/employee relations;
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incidents are often under-reported (and occasionally over-reported). Levels of reporting
can change. They can improve as a result of increased workforce awareness and better
reporting and recording systems;
a time delay will occur between OH&S management system failures and harmful effects.
Moreover, many occupational diseases have long latent periods. It is not desirable to wait
for harm to occur before judging whether OH&S management systems are working.

Valid conclusions should be drawn and corrective action should be taken. At least annually,
this analysis should be circulated to top management and included in the management review
(see 4.6).
3) Monitoring and communicating results
The effectiveness of OH&S investigations and reporting should be assessed. The assessment
should be objective, and should yield a quantitative result if possible.
The organization, having learnt from the investigation, should:






identify the root causes of deficiencies in the OH&S management system and general
management of the organization, where applicable;
communicate findings and recommendations to management and relevant interested
parties (see 4.4.3)
include relevant findings and recommendations from investigations in the continuing
OH&S review process;
monitor the timely implementation of remedial controls, and their subsequent
effectiveness over time;
apply the lessons learnt from the investigation of non-conformances across its whole
organization, focusing on the broad principles involved, rather than being restricted to
specific action designed to avoid repetition of a precisely similar event in the same area of
the organization.

4) Record keeping
This can be accomplished rapidly and with a minimum of formal planning or it can be more
complex and long-term activity. The associated documentation should be appropriate to the
level of corrective action.
Reports and suggestion should be sent to the management appointee, and, where appropriate,
the employee OH&S representative, for analysis and filing.
The organization should maintain a register of all accidents. Incidents that have the potential
for significant OH&S consequences. Such a register is often required by legislation.
Typical outputs include the following items :








accident and non-conformance procedure;
non-conformance reports;
non-conformance register;
investigation reports;
updated hazard identification, risk assessment and risk control reports;
management review input;
evidence of evaluations of the effectiveness of corrective and preventive actions taken.

4.5.4

Control of records
The organization shall establish and maintain records as necessary to demonstrate
conformity to the requirements of its OH&S management system and of this OHSAS
Standard, and the results achieved.
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The organization shall establish, implement and maintain a procedure(s)
for
the identification, storage, protection, retrieval, retention and disposal of records.
Records shall be and remain legible, identifiable and traceable.

Records should be kept to demonstrate that the OH&S management system operates
effectively, and that processes have been carried out under safe conditions. OH&S records
that document the management system and conformance to the requirements should be
prepared, maintained, legible, and adequately identified.
Records (used to demonstrate conformance to the requirements) that should be kept include
the following items:















training records;
OH&S inspection reports
OH&S management system audit repots;
Consultation reports;
Training records;
Accident/incident repots;
Accident/incident follow-up reports
OH&S meeting minutes
Medical test reports
Health surveillance reports
PPE issues and PPE maintenance records;
Reports of emergency response drills;
Management reviews;
Hazard identification, risk assessment and risk control records.

The requirement in OH&S MS Standard is largely self-explanatory. However, additional
consider should be given to the following items:





the authority for disposal of OH&S records;
the confidentiality of the OH&S records;
legal and other requirements on the retention of OH&S records;
issues surrounding the use of electronic records.

OH&S records should be fully filled out, legible, and adequately identified. Retention times
for OH&S records should be defined. Records should be stored in a safe place, readily
retrievable and protected from deterioration. Critical OH&S records should be protected
from possible fire and other damage as appropriate or as required by law.
Typical outputs include the following items:



procedure (for the identification, maintenance and disposition of OH&S records);
adequately stored and readily retrievable OH&S records.

4.5.5. Internal audit
are

The organization shall ensure that internal audits of the OH&S management system
conducted at planned intervals to:
a) determine whether the OH&S management system :
1) conforms to planned arrangements for OH&S management, including the
requirements of the OH&S MS Standard; and
2)
has been properly implemented and is maintained; and
3)
is effective in meeting the organization’s policy and objectives;
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b) provide information on the results of audits to management.
Audit programme(s) shall be planned, established, implemented and maintained by
the organization, based on the results of risk assessments of the organization’s
activities and the results of previous audits.
Audit procedure(s) shall be established, implemented and maintained that address:
a) the responsibilities, competencies, and requirements for planning and
conducting audits, reporting results and retaining associated records; and
b) the determination of audit criteria, scope, frequency and methods;
Selection of auditors and conduct of audits shall ensure objectivity and the
impartiality of the audit process.
OH&S management system auditing is a process whereby organizations can assess and
continuously evaluate the effectiveness of their OH&S management system. In general,
OH&S management system audits need to consider OH&S policy and procedures, and the
conditions and practices in the workplace.
An internal OH&S management system audit programme should be established to allow the
organization to review its own conformity of its OH&S management system. Planned OH&S
management system audits should be carried out by personnel from within the organization
and/or by external personnel selected by the organization, to establish the degree of
conformity to the documented OH&S procedures, and to assess whether or not the system is
effective in meeting the OH&S objectives of the organization. In either case, the personnel
conducting the OH&S management system audits should be in position to do so impartially
and objectively.
NOTE Internal OH&S management system audits focus on the performance of the OH&S
management system. They should not be confused with OH&S or other safety inspections.
Typical inputs include the following items:










OH&S policy statement;
OH&S objectives
OH&S procedures and work instruction;
Hazard identification, risk assessment and risk control results;
Legislation and best practices (if applicable)
Non-conformance reports;
OH&S management system audit procedures;
Competent, independent, internal/external auditor(s);
Non-conformance procedure.

1) Audit
OH&Smanagement system audit provide a comprehensive and formal assessment of the
organization‘s conformity to OH&S procedures and practices.
OH&S management system audits should be conducted according to planned arrangements.
Additional audits can need to be performed as circumstances require.
OH&S management system audits should be carried out only by competent, independent
personnel.
The output of an OH&S management system audit should include detailed assessments of the
effectiveness of OH&S procedures, the level of compliance with procedures and practices, and
should where necessary, identify corrective actions, The results of OH&S management
system audits should be recorded and reported to management, in a timely manner.
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A review of the results should be carried out by management and effective corrective actions
taken (where necessary).
NOTE The general principle and methodology described in ISO 19011:2002 ―Guidelines for
quality and/or environmental management systems auditing‖ are appropriate for OH&S
management system auditing.
2) Schedule
An annual plan should be prepared for carrying out internal OH&S management system
audits. The OH&S management system audits should cover the entire operation which is
subject to the OH&S management system, and assess conformity to OH&S MS Standard.
Generally, such a plan is prepared by the management appointee.
The frequency and coverage of OH&S management system audits should be related to the risk
associated with the failure of the various elements of the OH&S management system,
available data on the performance of the OH&S management system, the output from
management reviews, and the extent to which the OH&S system or the environment in which
it operates are subject to change.
Additional, unplanned, OH&S management system audits can need to be conducted, if
situations occur which warrant them, e.g. after an accident.
3) Management support
For OH&S management system auditing to be of value, it is necessary the top management
are fully committed to the concept of OH&S management system auditing and its effective
implementation within the organization.
Top management should consider OH&S
management system audit findings and recommendation and take appropriate action as
necessary, within an appropriate time. Once it has been agreed that an OH&S management
system audit should be carried out it should be completed in an impartial way. All relevant
personnel should be informed of the purposes of OH&S management system auditing and the
benefits. Staff should be encouraged to co-operate fully with the auditors and to respond to
their questions honestly.
4) Auditors
One or more persons may undertake OH&S management system audits. A team approach
can widen involvement and improve co-operation. A team approach can also allow a wider
range of specialist to be utilized.
Auditors should be independent of the part of the organization or the activity that is to be
audited.
Auditors need to understand their task and be competent to carry it out. They need to have
the experience and knowledge of the relevant standards and systems they are auditing to
enable them to evaluate performance and identify deficiencies. Auditors should be familiar
with the requirements set out in any relevant legislation. In addition, auditors should be
aware of, and have access to, standards and authoritative guidance relevant to the work they
are engaged in.
5) Data collection and interpretation
The techniques and aids used in the collection of the information will depend on the nature of
the OH&S management system audit being undertaken. The OH&S management system
audit should ensure that a representative sample of essential activities is audited and that
relevant personnel (including employee OH&S representatives, where appropriate) are
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interviewed. Relevant documentation should be examined. This can include the following
documentation:













OH&S management system documentation;
OH&S policy statement;
OH&S objectives;
OH&S and emergency procedures;
Minutes of OH&S meetings;
Accident/incident reports and records;
Any reports or communication from the OH&S enforcement or other regulatory bodies
(verbal, letter, notices, etc);
Statutory registers and certificates;
Training records;
Previous OH&S management system audit reports;
Corrective action requests;
Non-conformance reports.

Whenever possible checks should be built into the OH&S management system audit
procedures to help avoid misinterpretation or misapplication of collected data, information
or other records.
6) Audit results
The content of the final OH&S management system audit report should be clear, precise and
complete. It should be dated and signed by the auditor. It should, depending on the case,
contain the following elements:








the OH&S management system audit objectives and scope;
the particulars of the OH&S management system audit plan, identification of the
members of the auditing team and the audited representatives, dates of audit and
identification of the areas subject to audit;
the identification of reference documents used to conduct the OH&S management system
audit (e.g. OH&S MS Standard, OH&S management handbook);
details of identified non-conformances;
the auditors assessment of the degree of conformity with OH&S MS;
the ability of the OH&S management system to achieve the stated OH&S management
objectives;
the distribution of the final OH&S management system audit report.

The results of OH&S management system audits should be fed back to all relevant parties as
soon as possible, to allow corrective actions to be taken. An action plan of agreed remedial
measures should be drawn up together with identification of responsible persons, completion
dates and reporting requirements. Follow-up monitoring arrangements should be established
to ensure satisfactory implementation of the recommendations.
Confidentiality should be considered when communication the information contained within
the OH&S management system audit reports.
Typical outputs include the following items:






OH&S management system audit plan/program;
OH&S management system audit procedures;
OH&S management system audit reports, including non-conformance reports,
recommendations and corrective action requests;
Signed-off/closed-out non-conformance reports;
Evidence of the reporting of the results of OH&S management system audits to
management.
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4.6

Management Review
Top management shall review the organization’s OH&S management system, at
planned intervals, to ensure its continuing suitability, adequacy and effectiveness.
Reviews shall include assessing opportunities for improvement and the need for
changes to the OH&S management system, including the OH&S policy and OH&S
objectives.
Records of the management reviews shall be retained.
Input to management reviews shall include :
a) results of internal audits and evaluations of compliance with applicable legal
requirements and with other requirements to which the organization
subscribes;
b) the results of participation and consultation (see 4.4.3)
c) relevant communication(s) from external interested parties, including
complaints;
d) the OH&S performance of the organization;
e) the extent to which objectives have been met;
f) status of incident investigations, corrective actions and preventive actions;
g) follow-up actions from previous management review;
h) changing circumstances, including developments in legal and other
requirements relate to OH&S; and
i) Recommendations for improvement.
The outputs from management reviews shall be consistent with the organization’s
commitment to continual improvement and shall include any decisions and actions
related to possible changes to:
a)
b)
c)
d)

OH&S performance;
OH&S policy and objectives;
resources; and
other elements of the OH&S management system.

Relevant outputs from management review shall be made available for
communication and consultation (see 4.4.3).
Top management should review the operation of the OH&S management system to assess
whether it is being fully implemented and remains suitable for achieving the organization‘s
stated OH&S policy and OH&S objectives.
The review should also consider whether the OH&S policy continues to be appropriate. It
should establish new or updated OH&S objectives for continual improvement appropriate to
the coming period, and consider whether changes are needed to any elements of the OH&S
management system.
Typical inputs include the following items:








accident statistics;
results of internal and external OH&S management system audits;
corrective actions carried out to the system since the previous review;
reports of emergencies (actual or exercises);
reports from the management appointee on the overall performance of the system;
reports from individual line managers on the effectiveness of the system locally;
reports of hazard identification, risk assessment and risk control processes.

Reviews should be carried out by top management, on a regular basis (e.g. annually). The
review should focus on the overall performance of the OH&S management system and not on
specific details, since these should be handled by the normal means within the OH&S
management system.
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In planning for a management review, consideration should be given to the following:





the topics to be addressed;
who should attend (managers, OH&S specialist advisors, other personnel);
responsibilities of individual participants in respect of the review;
information to be brought to the review;

The review should address the following subjects:















suitability of current OH&S policy;
setting or updating of OH&S objectives for continual improvement in the forthcoming
period;
adequacy of current hazard identification, risk assessment and risk control processes;
current levels of risk and the effectiveness of existing control measures;
adequacy of resources (financial, personnel, material);
the effectiveness of the OH&S inspection process;
the effectiveness of the hazards reporting process;
data relating to accidents and incidents that have occurred;
recorded instances of procedures not being effective;
results of internal and external OH&S management system audits carried out since the
previous review and their effectiveness;
the state of preparedness for emergency;
improvement to the OH&S management system audits carried out since the previous
review and their effectiveness;
output of any investigations into accidents and incidents;
an assessment of the effects of foreseeable changes to legislation or technology.

The management appointee should report to the meeting on the overall performance of the
OH&S management system. Partial reviews of the OH&S management system performance
should be held at intervals that are more frequent, if required.
Typical outputs include the following items







minutes of the review;
revisions to the OH&S policy and OH&S objectives;
specific corrective actions for individual managers, with target dates for completion;
specific improvement actions, with assigned responsibilities and target dates for
completion;
data for review of corrective action;
areas of emphasis to be reflected in the planning of future internal OH&S management
system audits.
_____________________________________________________________
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CHAPTER 7
Occupational Health and Safety in Construction
Industry
Every year many construction site workers are killed or injured as a result of their work;
others suffer ill health, such as musculoskeletal disorders, dermatitis or asbestosis. The
hazards are not, however, restricted to those working on sites. Children and other members of
the public are also killed or injured because construction activities have not been adequately
controlled.
We can so easily believe that accidents will always happen to other people and will never
touch us. But unless we all recognize our own vulnerability – and just how vulnerable others
can be – then, as a result of the decisions we make, construction workers and their families
will continue to witness the unnecessary injuries, pain and suffering that so tragically afflict
the industry. In addition, accidents and ill health have a financial cost. The business case for
improving performance is absolutely clear.
Construction industry covers following activities:


general building and construction work;



refurbishment work;



maintenance and repair work;



engineering construction work; and



civil engineering work.

The construction activities can be divided into following four phases:
Planning the construction activities or preparing for work;
Setting up the construction site;
Actual construction phase;
Health and Safety Management in Construction Industry and Law.
Planning the construction activities or preparing for work
The key to achieving healthy and safe working conditions is to ensure that health and safety
issues are planned, organized, controlled, monitored and reviewed.
Everyone controlling site work has health and safety responsibilities. Checking that working
conditions are healthy and safe before work begins and ensuring that the proposed work is
not going to put others at risk requires planning and organization.
This applies equally to a firm running and managing a small job, or to a subcontractor
working at a large site controlled by someone else. Planning has to consider changes to the
site as it develops – from welfare arrangements at the set up, through to snagging work and
the dismantling of site huts and hoardings at the end of the contract. The basic requirements
apply to all jobs.
The principal contractor has more formal responsibilities for securing health and safety on
site.
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Planning the work
Gathering as much health and safety information about the project and the proposed site
before work begins is important. Information available at tendering should be used so that
allowance is made for the time and resources required to deal with particular problems.
Sources of information include:
Client;
Design team;
Contract documents;
Main contractors on the site;
Specialist contractors and consultants;
Trade and contractor organizations;
Equipment and material suppliers; and
Indian and or other relevant Standards.
Find out about the history of the site and its surroundings. See if there are any unusual
features which might affect the work, or how the work will affect others. Pay particular
attention to:
Asbestos or other contaminants;
Overhead power lines and underground services;
Unusual ground conditions;
Public rights of way across the site;
Nearby schools, footpaths, roads or railways; and
Other activities going on at the site.
When estimating costs and preparing the program, consider any particular health and safety
hazards associated with the work. Make sure suitable allowances have been made in the price.
The job will run more smoothly, efficiently and profitably if hazards have been predicted,
planned for and controlled from the outset. Having to stop or reschedule work to deal with
emergencies wastes time and money.
When materials are bought, or equipment is hired, the supplier has a duty to provide certain
health and safety information. Make sure this is obtained and read. It may be necessary to:
Consider using a specialist who is familiar with the necessary precautions;
Carry out an assessment of the health risks arising from substances or equipment; and
Act on your findings, eg by eliminating harmful substances where possible, or by using a
less hazardous method of work or providing training on the safe use of the material or
equipment.
When programs are prepared, consider whether there are any operations that will affect the
health or safety of others working at the site. For example:
Think about access to the workplace – which trades will need to go where and when?
Arrange the program to make sure everyone who needs to use a scaffold or other means of
access has time to do so. Plan to make sure the access will be safe and suitable for their
use;
Timber treatment or site radiography usually has to be done when no one else is on site.
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The site may have to be left vacant for a few days. Where a specialist contractor is used,
check the requirements with them and program the work well in advance.
Discuss proposed working methods with subcontractors before letting contracts. Find out
how they are going to work, what equipment and facilities they are expecting to be provided
and the equipment they will bring to the site. Identify any health or safety risks that their
operations may create for others working at the site and agree control measures. Obtaining
health and safety risk assessments and method statements will help.
Decide what plant will be required and check that it will be suitable.
Plan material deliveries and consider storage needs.
Plan your emergency and rescue procedures. Decide what equipment will be required and
who is trained to operate it.
Organizing the work
Decide who will supervise the work – check that they are adequately trained and experienced.
When taking on workers, ask about the training they have received and ask to see certificates
of training achievement. Get them to demonstrate their knowledge or to show examples of
safe working practice before setting them to work.
Make sure that firms coming onto site provide adequate supervision for their workers. Agree
what training they will have received or will be provided at the site.
See that work methods and safety precautions agreed before work is started are put into
practice. Make sure everyone understands how work is to be done and is aware of relevant
method statements before work starts.
Find out if any of the work will be further subcontracted. Make sure that people working for
subcontractors also get the information they require and provide training, supervision etc. as
needed.
Notifying the site to Relevant Authorities
Relevant Authorities should be notified in writing before construction starts if the work is
expected to either:
last longer than 30 days; or
involve more than 500 person days of construction work. The notification should be sent
to the relevant authority‘s office nearest to the proposed site.
Setting up the site
Site access
There should be safe access onto and around the site for people and vehicles. Plan how
vehicles will be kept clear of pedestrians, especially at site entrances where it may be
necessary to provide doors or gates to achieve this segregation. Doors that open onto traffic
routes may need viewing panels or windows.
Your plan should include how vehicles can be kept clear of pedestrians at vehicle
loading/unloading areas, parking and manoeuvring places and areas where drivers‘ vision
may be obstructed.
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Site boundaries
Construction work should be fenced off and suitably signed. This will protect people
(especially children) from site dangers and the site from vandalism and theft. For some jobs
the workplace will have to be shared. Perhaps the work will be done in an operating factory or
office. Agree who has to control each area. Agree what fences, barriers, means of separation or
permits to work are required to keep both construction workers away from hazards created by
others and other people away from hazards created by the construction work; site rules might
be needed. Make sure there is a system to ensure necessary precautions are kept in place
during working hours and that nighttime and weekend protection is put in place as required
before the site closes.
Welfare facilities
Everyone who works on any site must have access to adequate toilet and washing facilities, a
place for preparing and consuming refreshments and somewhere for storing and drying
clothing and personal protective equipment.
Principal contractors and others who have control over construction sites are responsible for
providing or making available site welfare facilities. Employers are also responsible for
ensuring that welfare facilities are adequate for their employees.
The welfare facilities should be sufficient for everybody who is working on the site. If facilities
such as toilets and canteens provided by someone else are to be used, check that they are
suitable and properly maintained. They should be kept clean, warm and properly ventilated
and lit.
Welfare facilities should be easily available to people working on the site. Toilets need to be
easily accessible from where the work is being done. Washing facilities should be as close as
possible to the toilets. Washing facilities also need to be close to canteens and rest rooms so
that people can wash before eating.
In almost all cases, these facilities will be provided on site. Where the work is of short
duration, arrangements still need to be made for welfare facilities.
If mobile gangs are employed to work at a number of locations over a few days (eg road repair
and cable-laying gangs), facilities can be provided at a central location. This is on condition
that they are available to workers within reasonable walking distance or within a reasonable
time, taking into account the available transport. Workers should not be left to make their
own arrangements on an ‗as and when required‘ basis.
Sanitary conveniences
The numbers of toilets required will depend on the number of people working on the site.
Wherever possible toilets should be flushed by water and connected to a mains drainage
system. If this is not possible, toilets with a built-in water supply and drainage tank may be
provided. If neither option is possible, chemical toilets may be provided. Figure below shows a
self-contained water-flushing toilet block with built-in tank.
Men and women may use the same toilet, provided it is in a separate room with a door that
can be locked from the inside.
A washbasin with water, soap and towels or dryers should be located close to the toilets.
Washing facilities
On all sites, provide basins large enough to allow people to wash their faces, hands and
forearms (see Figure below). All basins should have a supply of clean hot and cold, or warm,
running water. If mains water is not available, water supplied from a tank may be used.
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A self-contained water-flushing toilet block with
built-in tank

Washbasin large enough for
people to wash their forearms

Soap and towels (either roller-type cloth or paper) or dryers should also be provided. It is
good practice to provide skincare products.
Where the work is particularly dirty or workers are exposed to toxic or corrosive substances
(eg during demolition or work in contaminated ground), showers should be provided.
Men and women can share basins used for washing their faces, hands and arms.
A shower may be used by both men and women provided that it is in a separate room with a
lock on the inside of the door.
Rest facilities
Facilities should be available for taking breaks and meal breaks (see Figure below). The
facilities should provide shelter from the wind and rain and be heated as necessary.
The rest facilities should have:


tables and chairs;



a kettle or urn for boiling water;



a means of heating food (eg a gas or electrical heating ring, or microwaveoven).
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A welfare unit with a rest area and drying room
It should be possible for non-smokers to use the facilities without suffering discomfort from
tobacco smoke. This can be achieved by providing separate facilities for smokers and nonsmokers, or by prohibiting smoking in the rest facilities.
For small sites, rest facilities can often be provided within the site office or site hut, especially
where this is one of the common portable units.
Remember, open-flued gas heaters and gas cooking rings can produce carbon monoxide if
there is inadequate ventilation. When poorly maintained, they also give rise to leaks of
methane which can ignite or explode without warning. Gas appliances should not be used in
site huts, containers or other enclosed areas unless there are vents or louvres that give a
permanent supply of fresh air that cannot be closed off (a window that can be opened is not
adequate as it is likely to be closed in cold weather). LPG cylinders must be stored in the open
air, if necessary locked cages may be used to secure them.
Storing and drying clothing and personal protective equipment
Make sure there are proper arrangements for storing:


clothing not worn on site (eg hats and coats);



protective clothing needed for site work (eg Wellington boots, overalls, gloves etc);



personally issued equipment (eg ear defenders, goggles, harnesses etc).

Separate lockers might be needed, although on smaller sites the site office may be a suitable
storage area, provided it is kept secure. Where there is a risk of protective site clothing
contaminating everyday clothing, store items separately.
Where necessary for propriety, men and women should be able to change separately.
A drying area should be provided to dry wet site clothing. This area should be separated from
the eating area (see Figure above).
If electrical heaters are used, ensure that they are either fitted with a high- temperature cutout device or are properly ventilated. Many fires have been caused by placing clothing on
electrical heaters to dry, making the appliance overheat.
Drinking water
Make sure there is a supply of drinking water. It is best if a tap direct from the mains is
available, otherwise bottles or tanks of water may be used for storage. If water is stored, it
should be protected from possible contamination and changed often enough to prevent it
from becoming stale or contaminated.
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The tap should be clearly marked if it is possible to confuse the drinking water supply with
other water supplies or other liquids such as:


those not fit for consumption (eg water from storage tanks used for wheel washers); or



certain toxic materials (eg from taps to pipelines in factories).

Cups or other drinking vessels should be available at the water tap, unless the water is
supplied as an upward jet that can be drunk from easily (eg a drinking fountain).
Good order, storage areas and waste materials
Plan how the site will be kept tidy and how housekeeping will be actively managed:


keep walkways and stairways free of tripping hazards such as trailing cables, building
materials and waste. This is especially important for emergency routes. Make sure that all
flammable waste materials (such as packaging and timber offcuts) are cleared away
regularly to reduce fire risks;



keep inside floor areas clean and dry;

 outdoor footpaths should be level and firm and should not be used for storing materials.
Designate storage areas for plant, materials, waste, flammable substances (eg foam plastics,
flammable liquids and gases such as propane) and hazardous substances (eg pesticides and
timber treatment chemicals). Flammable materials will usually need to be stored away from
other materials and protected from accidental ignition. Do not store materials where they
obstruct access routes or where they could interfere with emergency escape, eg do not store
flammable materials under staircases or near to doors or fire exits (see Figure below).

A designated timber storage area
If materials are stored at height (eg on top of a container or on a scaffold gantry), make sure
necessary guard rails are in place if people could fall when stacking or collecting materials or
equipment.
Keep all storage areas tidy, whether in the main compound or on the site itself. Try to plan
deliveries to keep the amount of materials on site to a minimum.
Decide how the waste stream will be managed to ensure it is timely and effective. You might
want to consider whether you will require the contractors to be responsible for collecting their
own waste or whether you will provide someone to do this for the site. Don‘t forget that waste
materials also need storing safely before their removal from the site and make sure that you
allow sufficient space for waste skips and bins. If you are collecting waste in skips you will
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need to decide where the skips can be positioned and how often they will need to be collected
(see Figure below). Consider waste generated inside and whether you need to provide wheeled
bins to enable it to be brought out of the building safely.
Lighting
Every part of the site that is in use should, as far as possible, be arranged so that natural light
is available for people to see to do their work and move about the site safely. Where natural
light is inadequate or not available, artificial lighting should be provided.
Where work will continue outside daylight hours or the building or structure is enclosed,
artificial lighting will be required. Make sure that any artificial lighting does not change the
apparent colour or visibility of any safety signs or other safety- related items such as fire
extinguishers.
With both daylight and artificial light, shadows can obscure hazards both at the workplace (eg
making it difficult to see the blade of a cutting disc or a drill bit) and on the site generally (eg
at stairwells). If necessary, provide extra lighting to illuminate shadow areas.
Where failure of the primary artificial lighting would be a risk to the health or safety of anyone
(eg someone working on a tower scaffold in a basement may fall while trying to descend in the
dark), provide emergency lighting. Where it is not possible to have lighting that comes on
automatically when the primary lighting fails, torches or other similar lights may provide
suitable lighting.
In addition, emergency routes (the corridors, passageways etc that people must follow in an
emergency to escape from danger) should be kept well lit while there are workers on the site.
Where daylight provides adequate lighting, no further action is required. Where emergency
routes need artificial light, provide emergency lighting that comes on if the primary lighting
fails (eg battery or emergency generator-powered lighting). Emergency lighting does not have
to provide the same level of lighting as under normal circumstances; merely enough to enable
escape.

A designated waste collection area
Emergency procedures
At most sites, the most obvious emergency is fire. The general principles for dealing with fire
risks are considered in greater detail in paragraphs below. These general principles can be
applied to planning for other emergencies, such as flooding in excavations, tunnels, work near
the sea or rivers, waterworks etc, or a risk from asphyxiation or toxic gases. Plan emergency
procedures before work begins and put general precautions in place from the start of work.
Some emergencies may require evacuation of the site or part of the site, while others might
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involve the rescue of an injured person. For example, it may be necessary to plan how
someone injured in a fall within a confined space or within a restricted plant room can be
attended to by first aiders and the emergency services before being taken to a place of safety.
Planning for an emergency
When planning emergency procedures, routes and exits, take into account:


the type of work being done on site (eg extra precautions may be required to maintain
routes down stairs during demolition);



the characteristics and size of the site and the number and location of workplaces on the
site;



A large site with people working at many locations will probably need bells or sirens at a
number of places to raise the alarm. On small sites with only two or three people working,
an air horn may be adequate;



the plant and equipment being used (eg consider tower crane drivers, people working on
suspended access equipment or where the exit may be obstructed by equipment);



the number of people likely to be present on the site at any one time. On sites where many
people work, escape routes need to be wide enough to allow everyone to get through
doorways or down stairs easily without them becoming overcrowded; and



the physical and chemical properties of substances or materials on or likely to be on the
site (eg work at petrochemical installations or at sites where flammable paints or glues are
in use may require an increased standard of ventilation).

Take precautions to ensure:


the likelihood of emergencies arising is as low as possible;



everyone on site can be alerted in an emergency;



everyone working on site (including contractors who may only be at the site for a few
hours) knows what signal will be given if there is an emergency and



knows what to do;



someone who has been trained in what to do is on site while work is in



progress and will take responsibility for co-ordinating procedures;



emergency routes are available, kept clear, signed and adequately lit. When



the site is not adequately lit by daylight for all periods when people are at work,



provide lighting that will come on automatically in an emergency;



there are arrangements for calling the emergency services. It is good practice



to let the Fire Brigade know about any work in tunnels, confined spaces or above 18 m
(above this height they may require specialist access equipment) and anywhere else where
specialized rescue equipment may be needed;
there is adequate access to the site for the emergency services and that access does not
become blocked by plant or material building up;




arrangements for treating and recovering injured people are available;



if an emergency does arise, someone is posted at the site entrance, or in another
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prominent position, so that they can direct the emergency services.
Fire
Many solids, liquids and gases can catch fire and burn. It only takes a source of ignition,
which may be a small flame or an electrical spark, together with air. Any outbreak of fire
threatens the health and safety of those on site and will be costly in damage and delay. It can
also be a hazard to people in surrounding properties. Fire can be a particular hazard in
refurbishment work when there is a lot of dry timber and at the later stages of building jobs
where flammable materials such as adhesives, insulating materials and soft furnishings are
present.
Many fires can be avoided by careful planning and control of work activities. Good
housekeeping and site tidiness are important not only to prevent fire, but also to ensure that
emergency routes do not become obstructed. Making site rules can help.
Precautions to prevent fires
The following precautions should be taken to prevent fires:


use less-easily ignited and fewer flammable materials, eg use water-based or low-solvent
adhesives and paint;



keep the quantity of flammables at the workplace to a minimum;



always keep and carry flammable liquids in suitable closed containers;



if work involving the use of flammable materials is being carried out, stop



people smoking and don‘t allow other work activities involving potential ignition sources
to take place nearby. For example, if floor coverings are being laid using solvent-based
adhesives, don‘t allow soldering of pipes at the same time;



ensure that pipes, barrels, tanks etc which may have contained flammable gases or liquids
are purged or otherwise made safe before using hot cutting equipment, such as a cutting
torch or angle grinder. A pipe or container may appear to be empty, but can contain
enough material on its sides, or within rust or other sediments, to produce a flammable or
explosive atmosphere within it when heated or disturbed. Specialist advice may be
required;



to minimize the risk of gas leaks and fires involving gas-fired plant:
– close valves on gas cylinders when not in use;
– regularly check hoses for wear and leaks;
– prevent oil or grease coming into contact with oxygen cylinder valves;
– do not leave bitumen boilers unattended when alight;



store flammable solids, liquids and gases safely. Separate them from each other and from
oxygen cylinders or oxidizing materials. Keep them in ventilated secure stores or an
outdoor storage area. Do not store them in or under occupied work areas or where they
could obstruct or endanger escape routes;



have an extinguisher to hand when doing hot work such as welding or using a disc cutter
that produces sparks;



check the site at lunchtime and at the end of the day to see that all plant and equipment
that could cause a fire is turned off. Stop hot working an hour before people go home, as
this will allow more time for smouldering fires to be identified; and



provide closed metal containers to collect rubbish and remove them from the site
regularly. Collect highly flammable waste such as solvent-soaked rags separately in closed
fire-resisting containers.
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Precautions in case of fire
If a fire should break out, people must be able to escape from it. To achieve this consider the
points in paragraphs below..
Means of giving warning
Set up a system to alert people on site; this could be a temporary or permanent mains
operated fire alarm (which should be tested regularly, eg weekly), a klaxon, an air horn or a
whistle, depending on the size and complexity of the site. Any warning needs to be distinctive,
audible above other noise and recognizable by everyone.
Means of escape
Plan escape routes and ensure they remain available and unobstructed. For work areas above
or below ground, provide well separated alternative ways to ground level where possible.
Protect routes by installing the permanent fire separation and fire doors as soon as possible. It
is important that escape routes give access to a safe place where people can assemble and be
accounted for. In a large chemical plant this may be a safety refuge, while on a small site the
pavement outside may be adequate. Signs will be needed if people are not familiar with the
escape routes (see Figure below). Make sure that adequate lighting is provided for enclosed
escape routes – emergency lighting may be required ;

An example of an emergency exit sign
Means of fighting fire
As well as providing fire extinguishers for hot work, fire extinguishers should be located at
identified fire points around the site. The extinguishers should be appropriate to the nature of
the potential fire:


wood, paper and cloth – water extinguisher;



flammable liquids – dry powder or foam extinguisher;



electrical – carbon dioxide (CO2) extinguisher.

Nominated people should be trained in how to use extinguishers.
If the building being worked in is occupied (eg an office, hotel or hospital), make sure the
work does not interfere with the escape route from the building, or any fire separation,
alarms, dry risers, or sprinkler systems. Check this with the building occupier or the Fire
Brigade.
Fire doors should never be locked, left open or removed. Keep existing wet and dry risers
ready for use and install any new ones as soon as possible.
First aid
First aid can save lives, reduce pain and help an injured person make a quicker recovery. The
Health and Safety (First Aid) Regulations require you to provide adequate and appropriate
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equipment, facilities and personnel to enable first aid to be given to your employees if they are
injured or become ill at work. The minimum provision for all sites is:


a first aid box with enough equipment to cope with the number of workers on site;



an appointed person to take charge of first-aid arrangements;



information telling workers the name of the appointed person or first aider and



where to find them. A notice in the site hut is a good way of doing this.

An appointed person is someone you choose to take charge when someone is injured or falls
ill and who will telephone for an ambulance if one is required. An appointed person should
not attempt to give first aid for which they have not been trained.
A first aider is someone who has undergone a training course in administering first aid at
work and holds a current first aid at work certificate. A first aider can undertake the duties of
an appointed person. The number of qualified first aiders needed depends on the risk of
injury and ill health on site. As a guide:
Numbers employed at any location
Fewer than five
5 to 50
More than 50

Number of first aid personnel
At least one appointed person
At least one first aider
One additional first aider for every 50
employed

The first-aid arrangements should cover shift working, night and weekend working where this
is carried out. This may mean appointing or training several people to ensure adequate cover.
Reporting injuries, diseases and dangerous occurrences
Employers have a duty under the law to report certain types of accidents that happen to their
employees. Whoever is in control of the site also has a legal obligation to report certain
accidents which involve a self-employed worker or member of the public and certain
dangerous occurrences.
Generally, you have to report deaths, serious injuries and dangerous occurrences immediately
and less serious injuries within ten days. Certain occupational ill-health issues and diseases
also have to be reported.
Site rules
Clients may insist on certain safety precautions, especially where their business continues at
the premises while construction work is in progress. It may assist everyone if site rules are
applied. Site rules might cover, for example, the use of personal protective equipment, traffic
management systems, pedestrian routes, site tidiness, fire prevention, emergency procedures
or permit-to-work systems.
Make it clear where your site rules apply and where the client premises rules apply. Make sure
everybody knows and follows the rules relevant to them.
Construction-phase health and safety
In construction work, many of the hazards (a hazard is something with the potential to cause
harm) are obvious. Most of them can be found on almost every site. The causes of accidents
are well known and often repeated. Too often hazards are just seen as an inevitable part of the
job, so no action is taken to control the risks they create. Consequently, the rate of accidents
and ill health remains high. Action is needed to change this.
Health and Safety Executive
This section identifies the most common causes of death, injury and ill health and sets out
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straightforward precautions. Applying this advice will make work safer and, in most cases,
improve efficiency.
Some activities (eg roof work and steel erection) are considered in detail, but in general most
operations will present a number of hazards, which are dealt with on a number of pages. For
example:


Painting may include:
–
–

a risk of falls;
paints and solvents, which may be health hazards.

– Fitting out in an office being refurbished may involve:
–
–
–

a risk of falls;
a risk of tripping over trailing cables or waste materials;
electrical risks from portable equipment; and – a risk of exposure to asbestos.

This information will help those carrying out risk assessments by explaining how to identify
hazards and select control measures. In finalizing an appropriate safe system of work for any
construction job, it will be necessary to consider the particular nature of the site and the detail
of the operations to be carried out.
Site management and supervision
Effective management of work activities and competent site supervision are essential in
maintaining healthy and safe conditions. It should be made clear to supervisors exactly what
it is they are expected to do and how they are expected to do it. The greater the risk, the
greater the degree of control and supervision required.
Ensure the level of site supervision provided is adequate. Site managers and supervisors
should be trained to help them discharge their health and safety responsibilities. On larger
sites, site managers may require the support of assistant site managers. On smaller sites, if the
supervisor or manager is sometimes not present, they (or a deputy) should be contactable by
phone and a responsible person should be left in charge of the site.
Before work starts:


consider if there are any hazards you can avoid altogether (eg the need to paint at height
can be eliminated if materials are brought to site ready-finished);



decide which risks need to be controlled;



consider the best ways of controlling them; and then



having decided what needs to be done, make sure it happens.

Check that:


everyone is properly trained and competent;



they have the equipment they need; and



agreed work methods are put into practice.

When people (either employees, other contractors or visitors) first come to site, it is important
that they receive information about the site hazards and the steps that have been taken to
control the risks. Make sure that the person running the site can be easily identified; if there is
a site office, sign it clearly. A site plan showing the office location, placed at the site entrance
together with an instruction that all visitors report to the site office, can be helpful. The
principal contractor has a duty to take reasonable steps to ensure that only authorized people
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are allowed where construction work is being done.
People who are going to work on the site for the first time should be briefed about risks,
welfare facilities and site rules. One way of doing this is by making sure the site supervisor
speaks to them before they start work. They might also be given an information sheet or
relevant information might be displayed on a notice board prominently placed near the site
entrance. Remember, many people are killed and seriously injured during the first few days
that they work at a site.
Ask people working at the site for their views and ideas about health and safety and how
working conditions or systems can be improved. This can be done during formal meetings or
on an informal basis either face to face or using a suggestion box.
Health and safety checks can be incorporated into normal progress and quality checks carried
out by supervisors and managers. Specific additional checks on higher-risk work may also be
needed.
Carrying out routine checks from time to time reminds everyone that health and safety
matters!
Working at height
Work at height means work in any place, including a place at or below ground level, where if
required measures are not taken, a person could fall a distance liable to cause personal injury.
Work at height also includes obtaining access to or egress from a place of work at height.
The hierarchy of control measures
Falls are the largest cause of accidental death in the construction industry. They account for
50% of all fatalities. There is no distinction between low and high falls. This means
that for any work at height, precautions are required to prevent or minimize the risk of injury
from a fall.
To prevent or minimize risk when planning for work at height, consider the work to be done
and take a sensible risk-based approach to identify suitable precautions. There is a hierarchy
of control measures for determining how to work at height safely. The hierarchy has to be
followed systematically and only when one level is not reasonably practicable
may the next level be considered. Where it is reasonably practicable to prevent a fall,
precautions should be taken to do so. It is not acceptable to select work equipment from lower
down the hierarchy (eg personal fall arrest systems such as harnesses and lanyards) in the
first instance.
Those in control of the work must:


avoid work at height where they can;



use work equipment to prevent falls where work at height cannot be avoided;



where the risk of a fall cannot be eliminated, use work equipment to minimize the
distance and consequences of a fall should one occur;



always consider measures that protect all those at risk, ie collective protection
measures (scaffolds, nets, soft landing systems) before measures that only protect the
individual, ie personal protection measures (a harness);



ensure work is carried out only when weather conditions do not jeopardize the health and
safety of the workers.

The hierarchy of control measures with practical examples:


Avoid working at height unless it is essential (eg erect guard rails on steelwork at ground
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level and then crane the steel and the guard rails into position; provide cast in mesh
across riser ducts at the position of services; fix nets using extending poles).


Prevent falls by using an existing safe place of work that does not require the use or
addition of work equipment to prevent a fall (eg a flat roof with permanent edge
protection).



Prevent falls by using work equipment that protects all those at risk (eg access
equipment fitted with guard rails, such as independent scaffolds, tower scaffolds, mobile
elevating work platforms (MEWPs) and mast climbing work platforms (MCWPs)).



Prevent falls by using work equipment that protects the individual (eg a harness with a
short lanyard which makes it impossible for a person to get to a fall position (this is called
work restraint) or use a podium).



Mitigate falls by using work equipment to minimize the distance and consequences of a
fall and protect all those at risk (eg nets or soft landing systems positioned close under the
work surface).



Mitigate falls by using work equipment to minimize the distance and consequences of a
fall and protect the individual (eg a personal fall arrest system with the anchorage point
sited above the head, or a rope access system).



Mitigate falls by using work equipment that minimizes the consequences of a fall (eg
nets rigged at a lower level, or inflatable injury protection).



Mitigate falls through training, instruction or other means (eg ensure ladders are
inspected regularly and are used by competent people, demarcate areas to provide a
warning, provide adequate lighting, apply sensible housekeeping measures, provide
suitable footwear etc).

Selecting the right means of access and work equipment
When planning for working at height that is unavoidable, the first choice will be to use any
existing safe place of work that allows safe access and provides a safe working place. Where it
is not reasonably practicable to work safely from the existing place of work, an alternative
means of access will be needed. This will involve the use of work equipment.
Traditionally, much work has been done from scaffolding. However, other means of access
(such as MEWPs and tower scaffolds) will ensure collective fall prevention because they are
equipped with guard rails. Personal measures, such as podium steps, can also be used to
prevent falls. If fall prevention is not reasonably practicable, other work equipment can be
used to minimize the distance and consequences of a fall using, for example, personal
suspension equipment such as rope access techniques and boatswain‘s chairs.
Ladders are at the bottom of the hierarchy because they do not prevent or mitigate a fall.
However, if they are used by competent people and are regularly inspected and well
maintained, then their use may be justified providing it is not reasonably practicable to use
other work equipment which will prevent or mitigate a fall.
It is also essential to consider what risks there may be in erecting and removing the access
equipment as well as using it.
When deciding upon the safest means of access and selecting the most suitable work
equipment, you will need to consider:


the distance and consequences of a potential fall;



how long the work will last and how often it will be undertaken;



how many people will be working at height and require protection;
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the space available on the site. Each type of platform requires a minimum amount of
space, eg MEWPs need outriggers – check you can fit them in;



the type of work to be carried out, eg some work may require heavy loads on the platform;



what risks there will be during the erection and removal of the platform;



can the equipment be stabilized, eg check that the scaffold can be tied;



what will happen in adverse weather conditions;



whether part of the structure can be provided early in the work so that there is a
permanent working platform; and



what emergency and rescue procedures are required.

Most accidents involving falls could have been prevented if the right equipment had been
provided and properly used.
Summary of steps to take before working at height:


Ask yourself whether any of the work can be carried out without working at height.



Start at the top of the hierarchy to decide what equipment will provide the safest method
of getting to the work area and carrying out the job.



Check that the selected equipment is suitable for the conditions on site.



Make sure that the equipment needed is delivered to site in good time and that the site
has been prepared for it.



Check that the equipment is in good condition and make sure that whoever puts the
equipment together is competent and knows what they are doing.



Make sure those who use the equipment are supervised so that they use it properly.



The more specialized the equipment (eg boatswain‘s chairs and rope access equipment),
the greater the degree of training and supervision required to ensure safety.



Check any equipment provided by another company is safe before using it.



Find out who to tell if any defects need to be remedied or modifications need to be made
and keep them informed.



Ensure you have procedures for rescuing an injured person and handling an emergency
situation.

When selecting a means of access, remember:


only when it is not practicable to provide a work platform that prevents falls (eg scaffolds,
MEWPs) should measures which mitigate falls (eg nets, soft landing systems, personal fall
arrest systems etc) be used;



whenever harnesses are used, a method must be available to enable people to be rescued
should they fall and be left suspended in their harness. Rescue kits and training can often
be provided by the harness suppliers;



it may be necessary to put measures in place to protect those installing guard rails or
other fall protection measures;
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ladders should always be prevented from slipping and be positioned to ensure stability.
They should be primarily used for access and only be used as workplaces for light work of
short duration, and then only if it is safe to do so. It is generally safer to use a tower
scaffold or MEWP even for short-term work;



heavy work activity (such as drilling or carrying heavy or awkward loads) should never be
carried out from a ladder. When climbing a ladder with a load, a safe handhold must
always be maintained. When working from a ladder, a secure handhold must be available;



when selecting a safe system of work at height, all the risks have to be considered before
one method is selected. For example, if nets are selected, is there adequate clearance
under the nets to prevent injury to those who may fall into them? If harnesses are used , is
there sufficient clearance from the ground to allow the shock-absorbing lanyard or inertia
reel to deploy? Make sure that no one will be put at risk while the equipment is being
removed;



before any work at height, check that there is adequate clearance for equipment, eg
overhead power lines can be a risk when erecting scaffolds or using MEWPs, or there can
be a risk of crushing against nearby structures when mobile access platforms are
manoeuvred.

Safe working platforms
A working platform is virtually any surface from which work is carried out, such as a roof,
scaffold, MEWP, tower scaffold, trestle etc. It becomes a safe working platform when you can‘t
fall off it or through it or when measures have been taken to mitigate a fall from it.
Make sure the working platform is:


capable of supporting the weight of the workers using it and any materials and equipment
they are likely to use or store on it;



stable and will not overturn. For example, scaffolds usually need to be tied to a supporting
structure and MEWPs should not be operated on sloping or uneven ground;



wide enough to allow people to pass back and forth safely and use any equipment or
material necessary for their work at that place;
kept clear of loose materials and constructed to prevent materials from falling. As well as
toe boards or similar protection at the edge of the platform, the platform itself should be
constructed to prevent any object that may be used on the platform from falling through
gaps or holes, causing injury to people working below. For scaffolds, a close-boarded
platform would suffice, although for work over public areas, a double-boarded platform
sandwiching a polythene sheet, fans or protected walkways may also be needed. If
MEWPs or cradles are used and they have meshed platform floors, the mesh should be
fine enough to prevent materials, especially nails and bolts, from slipping through;





free of openings and traps through which people‘s feet could pass, causing them to trip,
fall or be injured in any other way; and



kept free of tripping and slipping hazards. Keep platforms clean and tidy and do not allow
materials or waste to build up on them.

Inspections and reports
All working platforms must be inspected by a competent person:


after installation or assembly in any position;



after any event likely to have affected its stability, eg following strong winds or substantial
alteration; and
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at regular intervals if the working platform is below 2 m or at intervals not exceeding
seven days if the working platform is at 2 m or above.

The person in control must have the inspections carried out by a competent person. This is
someone with the appropriate training (eg attendance at a scaffolding inspection course) and
experience to enable them to identify any risks that are present and decide upon the measures
required to control the risks.
Whoever controls the activities of others who use a scaffold also needs to ensure it is safe
before they use it for the first time.
If the competent person is not satisfied that work can be carried out safely, they should advise
the person the inspection was carried out for (eg a senior manager of the principal contractor)
as soon as possible. Stop work if the inspection shows it is not safe to continue.
The result of an inspection should be recorded and kept until the next inspection is recorded.
However, if the working platform is 2 m or above in height and the inspection is carried out
after installation or assembly or to comply with the seven-day inspection regime, the
competent person must:


complete the inspection report before the end of the working period;



provide a copy of the report to the person the inspection was carried out for within 24
hours.

The person receiving the report must:


keep it at the site where the inspection was carried out until construction work is
completed;



thereafter, keep it at an office for three months.

The report should contain the following information:


name and address of the person the inspection was carried out for;



location of the place of work or work equipment inspected;



description of the place of work or work equipment inspected;



date and time of the inspection;



details of any matter identified that could give rise to a risk to the health or safety of any
person;



details of any action taken as a result of any matter identified in the point above;



details of any further action considered necessary;



name and position of the person making the report..

General access scaffolds
Suitable precautions must be taken to prevent falls. General access scaffolds provide a means
of working at height while preventing falls and should be provided whenever practicable.
Scaffolds should be designed, erected, altered and dismantled only by competent people and
the work should always be carried out under the direction of a competent supervisor.
Scaffolders should always adopt methods of work to prevent falls during the erection of
scaffolding. This can be achieved by using an advanced guard rail system. Where this is not
practicable, harnesses should be worn to provide a means of fall arrest.
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Scaffolds should never be erected or dismantled over people or busy pavements. If the work
presents a danger to the public, you should apply for a road closure to eliminate the risk of a
member of the public being injured. If this is not granted, erection and dismantling should be
done inside a segregated area and during the times when there are fewer members of the
public in the vicinity.
Ensure the scaffold is based on a firm, level foundation. The ground or foundation should be
capable of supporting the weight of the scaffold and any loads likely to be placed on it. Watch
out for voids such as basements or drains, or patches of soft ground, which could collapse
when loaded. Provide extra support as necessary.
Ensure it is braced and tied into a permanent structure or otherwise stabilized. Rakers only
provide stability when they are braced and footed adequately; single- tube rakers alone do not
usually provide this and need to be braced to prevent buckling. Put ties in place as the scaffold
is erected and only remove them in stages as it is struck. If a tie is removed to allow work to
proceed, an equivalent tie should be provided nearby to maintain stability. Ties must be used
within their safe working load limit. Proprietary system scaffolds should be erected and tied
according to the manufacturers‘ instructions.

An independent scaffold
Scaffolds must be capable of supporting loads likely to be placed on them. Scaffolds are not
usually designed to support heavy loads on their working platforms. If you are intending to
load out platforms, inform whoever is providing the scaffold – a special design is likely be
required. The duty rating of your scaffold should be appropriate to the work you are doing.
Scaffolds should be assumed to be ‗general purpose‘ (2 kN/m2) unless informed otherwise by
your scaffold provider. Those specifying scaffolds need to be clear about the duty rating
required, eg an ‗inspection and very light duty‘ scaffold should be 0.75 kN/m2 whereas a
‗heavy duty‘ scaffold should be 3.0 kN/m2.
Ensure you never sheet or attach debris netting to a scaffold without informing the supplier
you are going to do so, as they will need to ensure the scaffold is designed for it.
Before using any scaffold, make sure that it is safe and suitable for the intended job:


ensure platforms are fully boarded and wide enough for the work and for access (usually
at least 600 mm wide);



check that scaffold boards are properly supported and not overhanging excessively (eg no
more than four times the thickness of the board);



ensure there is safe access onto the work platforms, preferably from a staircase or ladder
tower;



check that loading bays are fitted with fall protection, preferably gates, which can be
safely moved in and out of position to place materials on the platform; and
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make sure the scaffold is suitable for the task before it is used and checked whenever it is
substantially altered or adversely affected, eg high winds.

Guard rails, toe boards and brick guards
Guard rails, toe boards and other similar barriers should be provided to prevent falls
whenever practicable (see figure below).
They should:


be strong and rigid enough to prevent people from falling and be able to withstand other
loads likely to be placed on them. For example, guard rails fitted with brick guards need to
be capable of supporting the weight of stacks of bricks which could fall against them;



be fixed to a structure or part of a structure capable of supporting them;



include:
–

a main guard rail at least 950 mm above any edge from which people are liable to
fall;

– a toe board and brick guards where there is a risk of objects rolling or being kicked off
the edge of the platform; and
– a sufficient number of intermediate guard rails or suitable alternatives positioned so
that the unprotected gap does not exceed 470 mm.
Barriers other than guard rails and toe boards can be used, so long as they are at least 950
mm high, secure and provide an equivalent standard of protection against falls and materials
rolling or being kicked from any edges.
Brick guards are designed to prevent falls of material between the gaps in the guard rails and
are not intended to protect against people falling. Therefore brick guards should always be
used in addition to the required fall protection consisting of guard rails and toe boards or
other similar barriers.
If the risk comes from falling through openings or fragile surfaces (eg roof roof lights or
asbestos roof sheets), an alternative to guard rails or a barrier is to cover the opening or
material. Any covering should be:



strong enough to support any loads likely to be placed on it (including the weight of a
person); and
fixed in position to prevent accidental dislodgement. To prevent people removing
coverings, mark them with a warning (eg ‗Hole below – do not remove‘).

If possible, discourage passage across covers by directing people around them, eg using a
high-visibility tape barrier.
Tower scaffolds
Tower scaffolds (also known as mobile access scaffolds) are widely used and can provide an
effective and safe means of gaining access to work at height while preventing falls. However
inappropriate erection and misuse of tower scaffolds are the cause of numerous accidents
each year. Aluminium towers are light and can easily overturn if used incorrectly. Towers rely
on all parts being in place to ensure adequate strength. They can collapse if sections are left
out.
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Guard rails and toe boards
Before selecting or specifying a tower you must be satisfied that it is the most suitable item of
equipment for the job. Tower scaffolds are more likely be suitable for work either at single
locations or at the same height at a series of locations, eg work to first floor windows. Tower
scaffolds are more difficult to use safely for work that has to be done at varying height, eg
underneath a sloping factory roof.
The manufacturer or supplier has a duty to provide an instruction manual that explains the
erection sequence, including any bracing requirements and the height to which the tower can
be erected safely. If the tower has been hired, the hirer has a duty to provide this information.
This information must be passed on to the person erecting the tower.
Towers should be erected by trained and competent people who are following a safe method
of work. There are two approved methods.
The first method, an advanced guard rail system, makes use of specially designed temporary
guard rail units, which are locked in place from the level below and moved up to the platform
level. The temporary guard rail units provide collective fall prevention and are in place before
the operator accesses the platform to fit the permanent guard rails. The progressive erection
of guard rails from a protected area at a lower level ensures the operator is never exposed to
the risk of falling from an unguarded platform (see figure below).
The second is the ‗through-the-trap‘ (3T) method of erection. This method allows the person
erecting the tower to position themselves at minimum risk during the installation of guard rail
components to the next level. It involves the operator taking up a working position in the trap
door of the platform, from where they can add or remove the components which act as the
guard rails on the level above the platform. It is designed to ensure that the operator does not
stand on an unguarded platform, but installs the components to a particular level while
positioned within the trap door of that same level. The 3T method makes use of standard
tower components (see figure below)..
If a tower scaffold is used:


make sure it is resting on firm level ground with the locked castors or base plates properly
supported – never use bricks or building blocks to take the weight of any part of the
tower;



install stabilizers or outriggers when advised to do so in the instruction manual;
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provide a safe way to get to and from the work platform, eg using an



appropriately designed internal ladder;



provide edge protection (guard rails and toe boards) on all working platforms and
platforms used for storing materials.

Advanced guard rails
The stability of any tower is easily affected. Unless the tower has been specifically designed for
such use, activities such as those listed below should never be carried out:
 sheeting or exposure to strong winds;


carrying out grit blasting or water jetting; or



using the tower to hoist materials or support rubbish chutes.

Through the trap
If ties are needed, check that they are put in place as required when the scaffold is erected and
that necessary ties are kept in place when the scaffold is dismantled.
When erecting tower scaffolds:


do not exceed the safe height-to-base ratio in the instruction manual. Towers should
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never be erected to a height not recommended by the manufacturer;


do not use the working platform as a support for ladders, trestles or other access
equipment;



do not overload the working platform;



do not fix ties to the centres of thin-walled aluminium tubes;



do not climb up the rungs on the end frames of the tower to reach the platform unless the
rungs have been specifically designed for the purpose of getting to and from the working
platform – these have rung spacings of between 230 and 300 mm and an anti-slip
surface.

When moving a mobile tower:


reduce the height to a maximum of 4 m;



check that there are no power lines or overhead obstructions in the way;



check that the ground is firm, level and free from potholes;



never move it while there are people or materials on the tower.

When towers are used in public places, extra precautions are required:


erect barriers at ground level to prevent people from walking into the tower or work area;




minimize the storage of materials and equipment on the working platform;
remove or board over access ladders to prevent unauthorized access if they are to remain
in position unattended.

To prevent the use of incorrectly erected or damaged tower scaffolds, they must be inspected
regularly by a competent person. A new inspection and report is not required every time a
tower scaffold is moved to a new location. However, if guard rails or other components have
to be removed to enable the tower scaffold to be moved past an obstruction, then a pre-use
check should be undertaken by a trained and competent user to make sure the tower has been
reinstated correctly. In this situation, the use of a visible tag system (which can be updated
each time a check is carried out) to supplement inspection records is one way of recording
that the pre-use check has been undertaken.
Mobile access equipment
Where it is not possible to avoid work at height or work from an existing structure, mobile
access equipment, including mobile elevating work platforms (MEWPs) and mast climbing
work platforms (MCWPs), can be used to prevent falls.
Mobile elevating work platforms (MEWPs)
MEWPs can provide excellent safe access to high-level work that can be easily moved from
one location to another.
The three basic types of MEWP are:


scissor lift (which gives a vertical lift only);



telescopic boom (which gives vertical lift and outreach;



articulating and telescopic boom (which are usually vehicle mounted and used for
specialist activities such as bridge repair).
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Before a MEWP is used you must assess the risks of people falling from or being thrown from
the carrier, or the MEWP overturning, and take precautions to eliminate or control those
risks.
Before work starts make sure that:


the work is properly planned;



the operator is fully trained and is familiar with the performance and controls of the
specific type of MEWP they are going to use;



there is a current report of thorough examination for the equipment;



the machine is fitted with an emergency stop at ground level which can be deployed if the
carrier becomes trapped against a fixed structure;



the work platform is provided with guard rails and toe boards or other suitable barriers;



it is used on firm and level ground, which may have to be prepared in advance and any
temporary covers are strong enough to withstand the applied pressure;



the daily inspection has been completed;



any outriggers are extended and chocked as necessary before raising the platform;

 areas of the site where people may be struck by the platform or falling materials have been
barriered off;


other vehicles, such as delivery vehicles and dumpers etc, are segregated from the work
area;



equipment is protected from adverse weather. High winds can tilt platforms and make
them unstable. Establish a maximum safe wind speed for operation. Storms and snow
falls can also damage platforms, so they should be inspected before use after severe
weather; and



Everyone knows what to do if the machine fails with the platform in the raised position.

A mobile elevating work platform
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When using MEWPs:


do not operate MEWPs close to overhead cables or other dangerous machinery;



do not allow people to climb out of the carrier to reach their work position;



do not allow a knuckle, or elbow, of the arm to protrude into a traffic route when working
near vehicles;



do not move the equipment with the platform in the raised position unless the equipment
is designed to allow this to be done safely (check the manufacturer‘s instructions).

At the end of each day check that:


the platform is cleared of tools and equipment;



all power has been switched off and the keys have been removed from the machine;



the equipment is secured where it will not be accessible to vandals or trespassers; and



machine log has no record of any faults, malfunctions, repairs or maintenance
requirements.

Some MEWPs are described as suitable for ‗rough terrain‘. This usually means that they are
safe to use on some uneven or undulating ground, but check their limitations in the
manufacturer‘s handbook before taking them onto unprepared or sloping ground.
If there is still a residual risk of impact or people falling after you have assessed the risks and
put control measures in place, then the use of fall protection equipment should be considered,
eg:


when working next to or in a live highway (eg street lighting work) where there is a risk of
a vehicle hitting the MEWP;



when traveling with the carrier in a raised position where it may strike fixed objects in its
path (eg branches, steel work);



when traveling with the carrier in a raised position over uneven ground;



during steel erection where the carrier has to move in and around the steelwork.

In practice, wearing a harness with a short work-restraint lanyard provides the most suitable
form of personal fall protection as it stops the wearer from getting into a position where they
could fall from the carrier in the first place (unless it is a MEWP overturn). In this system, the
harness does not normally have shock- absorbing capability and must be fixed to a suitable
anchor point inside the basket.
MEWPs are versatile machines that can be used throughout the life of a project. When
undertaking refurbishment work or when you have reached the fit- out stage of a project, you
may consider using a MEWP to provide safe access to height. MEWPs that can fit through a
normal-width doorway and can be moved from floor to floor using the lift installed in a
building are available for indoor use. Always check the safe working load of the lift against the
weight of the MEWP (including people and equipment) before transporting it in this way.
Mast climbing work platform (MCWPs)
This equipment is often used when carrying out repairs to (or refurbishment of) high-rise
buildings. MCWPs are designed to provide access to working positions – they are not
designed to act as material hoists.
Only specialists should erect, alter or dismantle mast platforms. It is particularly important
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that the correct sequence is followed. Serious accidents have occurred when ties have been
removed or outriggers have not been properly extended during alterations.
A great advantage of using MCWPs is that those using them can be protected from adverse
weather as many types can be provided with screens and a roof to the platform. However,
enclosures to platforms can increase wind loads so the supplier must always be consulted
before fixing them. High winds can make platforms unstable so consult the supplier to
establish a maximum safe wind speed for operation. Storms and snowfalls can also damage
platforms, so they should be inspected before use after severe weather.
When MCWPs are used, make sure:


a handover certificate is provided by the installer. The certificate should cover how to deal
with emergencies, operate, check and maintain the equipment, and should state its safe
working load;



there is a current report of thorough examination for the equipment;



masts are rigidly connected to the structures against which they are operating and
outriggers are used when necessary;



working platforms are provided with suitable guard rails and toe boards;



the controls only operate from the working platform; and



area below the platform is barriered off to prevent people from being struck by the
platform or by objects that may fall from the platform.

At the end of each day check that:
 the platform is cleared of tools and equipment;


all power has been switched off and, where appropriate, power cables have been secured
and made dead; and



machine log has no record of any faults, malfunctions, repairs or maintenance
requirements.

Suspended access equipment
Where it is not possible to use mobile access equipment, suspended access equipment can be
used. This enables the worker place themselves in the position required to carry out the work
and includes suspended access cradles and boatswain‘s chairs.
Suspended access cradles
Accidents happen during installation, use and dismantling of temporary cradles. Most
accidents happen because of:


unsafe access to and from the cradle;



insufficient or poorly secured counterweights and holding-down systems;



failure of the cradle platform or components such as drop-nose pins and bolts;



failure of winches, climbing devices, safety gear and ropes, usually as a result of poor
maintenance; and



failure to follow the manufacturer‘s instructions on erection and dismantling.

Equipment should be selected, installed, thoroughly examined and tested to ensure that it is
suitable for its intended purpose. Cradles should only be used by suitably trained and
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competent workers.
When using cradles check that:


the cradle has adequate guard rails and toe boards and material cannot fall from or
through the cradle‘s base;



the equipment is capable of fitting closely to the building and where buffers or rollers are
fitted, they will run against suitable features on the building;



the building is capable of carrying the loads placed upon it, particularly under the
counterweights and under the fulcrum (or pivot point) of the outrigger. The advice of a
structural engineer may be needed;



jib spacing matches the cradle length and, when the cradle can move, adequate stops are
provided to prevent the cradle running off the end of the track;



jib length and counterweights are specified to give a factor of safety against overturning of
no less than three;



a secondary safety rope fitted with a fall arrest device is provided and used;



adequate operating instructions and technical support are available. If the equipment is
hired, the supplier should be able to advise;



the cradle is not overloaded and loads are placed on the platform as uniformly as possible;



there is safe access into the cradle. Access at ground level is safest. If access is from the
roof, the cradle should be secured to prevent it swinging away from the building. Access
must be possible without the need to climb up or down the suspension ropes. If access is
from the roof, or other raised platform, suitable means to prevent falls from roof edges
will be required (eg guard rails and toe boards); and



there is a plan for rescuing the operator if there is a cradle fault while at a high level.

Even where these precautions have been taken, accidents are still possible. For example, if the
motor on a powered cradle fails, it can make the cradle tip, or people may overbalance and fall
while reaching out of the cradle. Safety harnesses can save lives in these circumstances.
Harnesses should be attached to specially designed anchorage points which have been
installed in the cradle by the manufacturer. The harness lanyards should be kept as short as
possible, while allowing operators to reach their place of work.
It is important that a thorough visual pre-use check for obvious faults is carried out before
each use. In addition, a weekly inspection should be carried out by a competent person and a
record made of that inspection. Before taking a temporary scaffold access platform into use,
the following should be checked daily:


the platform should be structurally sound – lift it off the ground, say 1 m, and inspect for
excessive deflections;



while it is off the ground, carry out a tactile inspection of critical connectors;



make sure that it runs freely up and down – try it out; and



check that lines of communication work properly.

At the end of each day, check that:


the platform is cleared of tools and equipment;



all power has been switched off and, where appropriate, power cables secured and made

202

dead;


the equipment is secured where it will not be accessible to vandals or trespassers;



the shift report has no entries reporting any malfunction etc.

Boatswain‟s chairs
Boatswain‘s (or bosun‘s) chairs should only be used for light, short-duration work. They
should only be used where the provision of a working platform or other mobile access
equipment is not practicable. In general, use a chair that consists of a seat with a back, a
central suspension point and a carrying point for tools.
Whether a chair or seat is used, the user should be attached to the suspension system by a
harness and lanyard to protect against falls. Always ensure that the rope grab is compatible
with the rope type, rope diameter and/or energy- absorbing lanyard in use.
A person in a boatswain‘s chair is suspended high above the ground and would be hard to
reach if they required assistance. The risk assessment should include your arrangements in
case of an emergency.
Safety nets and soft landing systems
Safety nets and soft landing systems (eg fire-retarded polystyrene-filled bags, air bags etc) can
be used as leading edge protection to mitigate the consequences and distance should a fall
occur. They are not a substitute for the use of fall prevention measures but can be used in
conjunction with them if the risk of a fall cannot be eliminated .
Nets are a complex energy-absorbing system, which should only be installed by trained and
competent people. Before gaining access to height you must decide whether nets can be
installed at ground level. It is often feasible to incorporate this into the steelwork design, and
only if this is not possible should another means of gaining access to height be considered.
The way in which a safety net system is installed is critical and therefore this should only be
undertaken by trained and competent people. Nets should be positioned as close as possible
to the working level to minimize the height of a fall.
Safety net systems should be inspected by a competent person after installation and a
handover certificate prepared to confirm their safety. They should then be inspected on a
weekly basis to ensure they are still fixed correctly and will arrest a fall. When a person falls
into a net, the material deforms as it absorbs the load and it is therefore essential to provide
adequate clearance below the net to allow deformation to occur without the person striking
the ground or another object. The net installer should be consulted when the net has been
used to arrest a fall.
It is essential that your risk assessment covers your procedures for rescuing someone from a
rigged net and for treating first aid while in the net, eg if someone strikes their head on
structural steelwork during a fall.
Several different types of soft landing system are available as an effective alternative to nets.
These systems can also be used in traditional house building and the contracting sector to
reduce the risk of injury should a fall occur during the installation of floors or during roof
work.
One system uses polystyrene-filled bags that are clipped together to completely fill the area
beneath which work is being carried out. The depth of the bags both cushions and reduces the
distance of a fall, which is effective in reducing injuries.
An alternative system uses air bags, and may be considered the most appropriate in the
circumstances. Such systems require an air compressor, which maintains the pressure in the
air bags so that they will absorb the energy of someone falling onto them without bouncing.
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The installation and inspection of any soft landing system is critical and must only be
undertaken by trained and competent people working to manufacturer‘s instructions.
Rope access techniques
This technique can be used for inspection and other similar activities but not for general
construction work. It should only be used where an access technique from higher up the
hierarchy cannot be used. Check that:


the equipment is erected and used under the supervision of a competent person and then
a pre-use check is carried out;



anyone using the technique has been trained and is competent;



safe descent does not depend upon a single suspension point. The working



line and safety line should be attached to two separate suspension points;



all the equipment is checked carefully before each use and maintained to a high standard;



any tools which are needed for the work are attached to the operator with a suitable
lanyard, eg a rope or chain, so that they cannot be dropped; and



where a risk of dropped tools or falling materials remains, the area beneath the work
should be fenced off or protected by fans, covered walkways or similar.

Safety harnesses
If work at height cannot be avoided, putting measures in place to prevent falls should always
be the first consideration. If falls cannot be prevented by using work equipment that protects
all those at risk (independent scaffolds, tower scaffolds and MEWPs), consider using work
equipment that mitigates the consequences if an individual falls.
Fall-protection equipment can prevent people falling when it is used as a work- restraint
system. When used in this way, the lanyard is kept as short as possible while allowing
operators to reach their place of work. This prevents them from getting into a fall position, as
they are physically unable to get close enough to the open edge. Using a harness in this way is
acceptable for light short- duration work and for inspection and maintenance purposes. In
some cases a permanent or temporary horizontal lifeline could allow safe working. A harness
can also be used as a work restraint when working from MEWPs or cradles.
There may be occasional circumstances where people still have to approach an open edge
from which they would be liable to fall and having worked through the hierarchy of control, it
is not practicable for any safer system to be provided. A harness should only be used to arrest
a fall as a last resort. One of the problems with using fall arrest equipment is that it only
protects a person if they wear the harness properly and connect the lanyard to a secure anchor
point. Harness systems should not be used unless a suitably positioned and fully secure
anchorage is specified. The use of any such system requires a high degree of training,
competence and supervision.
Inertia reels are self-retracting fall-arrest devices. They are designed such that a steel cable or
material webbing line pays out and is retracted automatically as the user moves around.
Should a fall occur, a braking mechanism stops the line paying out and locks it to arrest the
fall, similar to the operation of a car seat belt. They should only be used with an overhead
anchor within a 30-degree cone under the anchor. If anchored in any other way, eg at foot
level, the user‘s instructions or the manufacturer/supplier should be consulted to determine
whether this is safe. Additional forces are generated with foot-level anchorages, as a person
will fall further. The unit may not be capable of coping with such additional forces. Foot- level
anchorage may cause the line to go over a sharp edge in the event of a fall; this could also
cause the system to fail.
Harnesses and lanyards are made of man-made fibres and as such are prone to degradation
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by sunlight, chemicals, abrasive particles etc. It is important to carry out tactile pre-use checks
daily, in good light, before taking harnesses and lanyards into use. If there is the slightest
doubt about a harness or lanyard, do not use it. Faults can be noticed by discolouration, little
tears and nicks, grittiness to touch etc. After use, harnesses and lanyards must be allowed to
dry before being stored in a clean area.
Make sure everyone who uses a harness knows how to check, wear and adjust it before use
and how to connect themselves to the structure or anchor point as appropriate.
A suitably qualified person must supervise the installation of equipment to which harnesses
will be fixed, eg a suitable anchor.
Always minimize the free-fall distance. Keep your anchor point as high as possible to reduce
the fall distance and ensure that there is an adequate clearance to allow the system to deploy
and arrest the fall.
Anyone who needs to attach themselves should be able to do so from a safe position. They
need to be able to attach themselves before they move into a position where they are relying
on the protection provided by the harness.
A person may be injured by the impact loading on the body or by the ‗pendulum effect‘. This is
when the faller swings like a pendulum striking the structure, the ground, or other obstacles.
To reduce the risk of injury, a fall arrest system should always contain energy absorption.
Using designed temporary horizontal lifelines or inertia reels can provide extra free
movement. Any attachment point must be capable of withstanding the impact load in the
event of a fall and have an appropriate factor of safety – expert advice may be needed.
Consider how to recover anyone who does fall. It is not appropriate to rely on the emergency
services as they might not arrive in time or might not have the necessary equipment to carry
out a rescue.
A twin-tailed lanyard may be necessary in some cases where the wearer needs to move about.
It is important that anyone who uses this system knows that when one of the lanyard legs is
connected to the anchor point, the second leg is not attached to the user‘s harness as this
could limit the extension of the energy absorber in the event of a fall.
Harnesses should be subject to a detailed inspection, which for arduous use should be carried
out at least every three months.
Site traffic and mobile plant
Every year, workers are killed on construction sites by moving vehicles or by vehicles
overturning. Many more are seriously injured in this way. The risks can be reduced if the use
of vehicles and mobile plant is properly managed.
Site traffic
Plan and manage your site to minimise the number of vehicle movements
Design groundworks/landscaping to minimize the need to import fill or take spoil off site. Try
to reuse spoil close to where it was excavated to reduce the distance it has to be carried.
Limit the number of vehicles on site:
 provide car and van parking for the workforce and visitors away from the work area and
strictly control parking within the work area;


use gates or barriers etc to control entry into the work area and display the procedure for
obtaining entry (eg a mobile phone contact number);



plan the location of stores/goods receiving areas carefully to reduce any need for delivery
vehicles to travel through site. You may need to relocate those areas as the site progresses.

205

Consider ways, other than vehicles, of moving materials to where they will be used (eg selferecting tower cranes). Such approaches can be particularly useful on sites with limited space
available for access.
Plan and manage the routes on your site
Set appropriate speed limits for the routes on your site. Sign the limits clearly and consider
using physical measures to restrict speeds (eg road humps).
Reversing vehicles are a major risk. Wherever possible plan your site layout to avoid the need
for vehicles to reverse:


provide drive-in/drive-out access to delivery and work areas. You may need to add extra
temporary roadways to the site‘s permanent road system and/or delay building parts of
the project to allow exit routes from dead ends;



where roadways are narrow, or are constricted by parked vehicles or stored materials, you
may need to implement a one-way system;



design storage compounds to allow drive-through deliveries and collections;



where drive-through routes cannot be incorporated, provide turning circles to allow
vehicles to turn round without reversing, or provide a ‗hammerhead‘ or similar turning
area. You will need to fence off any turning areas to exclude all pedestrians, and they
should be kept free from obstructions and parked vehicles.

If vehicles have to reverse in areas where pedestrians cannot be excluded you should ensure
that:


the driver has sufficient direct vision behind the vehicle to reverse safely; or



the vehicle is fitted with appropriate reversing alarms, vision aids such as mirrors, CCTV
etc; and/or



a trained signaller is used to control the manoeuvre.

Plan to keep pedestrians and vehicles apart:


provide separate entry and exit gateways for vehicles and pedestrians;



provide firm, level, well-drained pedestrian walkways that are separated from vehicle
routes and, as far as possible, take the most direct route (it is easier to make vehicles go
the long way round);



where walkways need to cross vehicle routes, provide a clearly signed, well lit crossing
point.

Make sure both drivers and pedestrians can easily see each other as they approach the
crossing; and


at site exits where vehicles may have to cross the public footway, ensure that vehicles
leaving site can see both ways along the footway before they need to cross it by, eg
the
site fence on either side of the gateway of welded mesh or other materials that do not
obstruct vision, or setting the gateway back from the footway and angling the site fence to
allow a wide field of view. If sufficient vision cannot be achieved, then a trained signaller
should be used to control exiting vehicles.

Where vehicles and pedestrians need to share a route or working space:


provide separate walkways alongside the vehicle route. Make sure the walkways are wide
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enough so that pedestrians can pass without stepping into the roadway;


keep walkways clear of obstructions, excavations etc. If walkways have to be blocked,
provide a safe diversion;



consider separating the walkways from the roadways by at least a waist-high fence or
barrier in areas of increased risk such as:
–

near loading bays, stockpiles, lorry unloading areas, storage areas and other places
where reversing is likely to occur;

–

turning areas; – high traffic routes;

–

entrances and exits;

–

narrow roadways or walkways;

–

areas with restricted vision;



in other areas it may be sufficient to use a raised kerb or marker posts to delineate the
pedestrian and vehicle routes.



take particular care at locations where pedestrians and vehicles are forced together. These
locations may be permanent (such as gateways, bridges, ramps or gaps between
buildings) or temporary, perhaps due to excavations or access equipment;



make sure that drivers and pedestrians on shared routes can see each other easily; you
may need to provide lighting after sunset or in bad weather. Pedestrians should wear
high-visibility clothing;



if it is necessary to undertake work on a vehicle route (eg repairing kerbs, accessing
manholes or gullies etc) then treat it like work on a public road. Protect the work zone
with barriers and provide advance warning signs and cones that are appropriate to the
type and speed of the traffic.

Signs and instructions
Make sure that all drivers and pedestrians know and understand the routes and traffic rules
on the site and provide induction training for drivers, workers and visitors.
Post plans showing the traffic routes at site entrances, site notice boards and in other places
where workers can easily refer to them. Consider providing printed copies that can be marked
up as necessary to guide delivery drivers. Update the notices and provide retraining if traffic
routes or rules change.
Provide standard road signs to warn, guide and instruct drivers on site. In particular, make
sure that routes for delivery drivers and site visitors are clearly signed.
Work areas
The risks from working plant must be controlled:


protect any temporary structures, such as scaffolds or false work, which might be
damaged and made unsafe if struck by a vehicle;



protect any excavations and alongside any areas of water if vehicles may approach close
by;



take precautions, such as stop blocks, where vehicles tip materials into excavations;



make sure vehicles are not overloaded as it may obstruct the driver‘s view and they may
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become unstable, difficult to steer or the brakes may be inadequate to stop the vehicle;


segregate the area around plant that slews (eg 360° excavators and mobile cranes). Do not
rely on the driver using mirrors, cameras etc to check that the slewing area is clear, as
their attention will typically be concentrated on the machine boom or jib;



if slewing plant is being used in a confined area where there is a risk of workers being
trapped against adjacent obstructions (ie less than 0.5 m clearance), consider using a
different type of machine that has zero or minimal tail swing. If alternative machines are
not practicable, then secure fencing should be used to segregate the area and prevent
access into the danger zone.

Many workers, including drivers, are injured when vehicles unintentionally move:


park vehicles on level ground. Avoid parking or stopping any vehicle on a slope,
handbrake malfunctions are a common contributor to run-away accidents;



certain types of construction plant can drive up slopes that are steeper than the vehicle‘s
normal handbrake can hold them on – check safe slopes with the vehicle supplier; and



turn off the engine before leaving a vehicle. There have been numerous incidents where
drivers have accidentally operated control levers while climbing in or out of the vehicle.
Leaving the engine running also encourages unauthorized use.

Vehicles and plant
Selection
For any particular task there is often more than one item of plant or type of vehicle that could
undertake it. Selecting the right plant or vehicle can make the job significantly safer.
Select the size of plant or vehicle carefully. If it is too small there can be a temptation to
overload the machine and it may not have sufficient stability. If it is bigger than necessary it is
likely that it will be more difficult to manoeuvre and the driver will have less visibility.
Select the type of plant carefully. In congested areas or where it is not possible to exclude
pedestrians, consider using a zero tail swing 360° excavator, or a 180° excavator (backhoe
loader). Tracked dumpers have better stability on slopes and on soft ground than wheeled
dumpers.
Many construction vehicles have significant blind spots (areas that the driver cannot see) in
various locations around the vehicle. In some cases this can create risks to both nearby
pedestrians and to the vehicle when the vehicle is moving. Any load that the vehicle is
carrying can create temporary blind spots.
Select vehicles with the best view around them directly from the driver‘s position. Often it is
the more recent models that have better direct vision.
Avoid fitting additional components onto a vehicle in positions that obstruct the driver‘s
view, eg racks to carry security grilles or supplementary exhaust filters.
Some vehicles are fitted with vision aids such as mirrors or CCTV, which help drivers to see
areas that they cannot view directly. If these aids are fitted make sure they are working,
properly adjusted and that the driver has been instructed in their use.
If the driver has restricted direct vision to the rear, the vehicle should be fitted with a
reversing warning signal.
Driver vision, vision aids and warning signals should never be used as the only precaution.
The precautions from site management, planning and layout should be fully implemented
first.
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If there are blind spots remaining around a machine, decide whether any further action is
required. Consider:


what blind spots remain (including any created by typical loads);



the ways in which the machine can move and the position of any danger zones caused by
those movements; and



whether pedestrians, vulnerable structures, and anything that might cause the vehicle to
overturn are effectively prevented from being in any danger zone that the driver cannot
see.

If further action to control the risks is necessary, review the site layout and management
arrangements for avoiding such risks. If the risk cannot be removed by site changes, consider
fitting additional vision aids or using a properly trained signaller to assist the driver.
Make sure drivers are aware of the areas of limited visibility. Warn other workers as part of
their induction.
Keep cab windows and any vision aids clean.
Inspection and maintenance
Construction vehicles work in harsh environments and require effective maintenance. A
programme of daily visual checks, regular inspections and servicing schedules should be
established according to the manufacturer‘s instructions and the risks associated with the use
of each vehicle.
Plant hire companies should provide information with all plant and equipment they supply, to
enable it to be used and maintained safely. Vehicles should have a maintenance log to help
manage and record maintenance operations.
Drivers should be encouraged to report defects or problems. Reported problems should be put
right quickly and if they are safety critical, the machine should be taken out of use until they
are repaired.
Planned inspection and maintenance needs to follow the manufacturer‘s guidelines and is
likely to include, where appropriate:


braking systems, including the handbrake;



seat belts;



tyres, including condition and pressures;



steering;



windows, windscreen washers and wipers;



mirrors, CCTV, and other vision aids;



safety devices such as interlocks or isolation devices;



warning signals;



driver protection, eg roll over protective structures (ROPS) and falling object protective
structures (FOPS);



lights and indicators;
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functional checks on controls;



correct location of guards and panels;



fire-fighting equipment.

Training and competence
Drivers of construction vehicles
Many accidents are the result of untrained or inexperienced workers driving construction
vehicles. The use of any site plant or vehicle should be restricted to competent drivers who
have been authorized to operate that vehicle.
Help prevent any unauthorized use by:


only allowing authorized drivers to hold vehicle keys. Drivers should not loan keys to
other workers;



instructing drivers to turn off a vehicle‘s engine and remove the key whenever they leave
that vehicle;



ensuring all vehicles are securely immobilized whenever the site is unoccupied.

Driver competence may be judged on the basis of experience, recognized training and testing
of knowledge and ability. Certificates of training from recognized training schemes help
demonstrate competence in operating a general class of plant or vehicle. Training certificates
should be checked for validity and training records should be kept up to date.
Drivers should also be trained in the safe operation of the specific machines that they are
required to drive. This may include:


layout and operation of the controls;



stability limits;



limits on drivers‘ vision and the use of any vision aids;



daily checks, and how to do them safely.

No-one unfit to drive through the influence of alcohol, drugs or medication should be
permitted to drive any vehicle.
Consider providing a daily briefing to drivers to update them on any problems with traffic
routes or areas where other activities might cause difficulties.
Signallers
Signallers used to direct vehicle movements need to be competent to undertake the task
safely. They are often the person closest to a moving vehicle and therefore they can be at
significant risk of being struck by that vehicle unless they and the driver work safely. No one
other than trained and authorized signallers should attempt to direct vehicle movements
Wherever possible provide signallers with a protected position from which they can work in
safety. Signallers should be easily distinguished on site, eg by providing them with distinctive
clothing.
Drivers under the control of a signaller should be instructed that if they cannot see the
signaller they should stop immediately.
A checklist for signallers‘ safe working practices should be prepared.
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Workforce
It is likely that every worker on site will need to travel on foot. As part of the general
induction, all workers should be instructed in the safe pedestrian routes on the site, and in
any site rules controlling pedestrians.
It is also likely that many workers will, at some time, need to approach a working machine.
They should be instructed in a safe procedure for making the driver aware of their intention to
approach, and ensuring that the machine is safely at rest before they approach.
Do not let anyone ride on vehicles or mobile plant except where the vehicle has been designed
to carry a passenger.
Moving goods safely
Many construction workers are killed or seriously injured during lifting operations because of
accidents such as:


cranes overturning;



material falling from hoists; and



slinging failures.

Many more suffer long-term injury because they regularly lift or carry items that are heavy or
awkward to handle, eg:


block layers lifting dense concrete blocks;



pavers laying slabs; and



labourers lifting and carrying bagged products, such as cement and aggregates.

To avoid the risk of injury it is essential that all material handling is properly planned. Where
possible, avoid people having to lift materials at all. Where lifting is unavoidable provide
mechanical handling aids wherever possible. Make sure that all equipment used for lifting is
in good condition and is used by trained and competent workers.
Plan for material handling:


before the job starts, decide what sort of material handling is going to take place and what
equipment will be needed;



avoid double handling – it increases risks and is inefficient;



make sure that any equipment is delivered to the site in good time and that the



site has been prepared for it. Materials and products should, where possible, be delivered
in a form that can easily be moved around the site with minimal manual handling, eg
palletised loads that can be moved by fork-lift truck;



ensure the equipment is set up and operated only by trained and experienced workers;



co-ordinate site activities so that those involved in lifting operations do not endanger
other workers and vice versa;



do not stand under loads being lifted;



arrange for the equipment to be regularly inspected and thoroughly examined at relevant
time periods by a competent person. Make sure reports of through examinations and
records of inspections are kept.

Manual handling
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Lifting and moving loads manually is one of the most common causes of injury at work. Many
manual handling injuries result from repeated operations, but even one bad lift can cause a
lifetime of pain and disability. Regulations require employers to avoid the need to carry out
manual handling which creates a risk of injury. Where avoidance is not reasonably
practicable, employers have to make an assessment, reduce the risk of injury as far as
reasonably practicable and provide information about the weight of loads.
There is no truly ‗safe‘ weight limit for manual handling operations. The degree of risk
associated with lifting varies according to the nature of the load, the circumstances in which
the lift takes place, how often the lifting operation is carried out and the weight of the item
that is being lifted.
When manual handling is necessary, prevent injury by:


avoiding unnecessary handling;



before work starts, identify operations which involve either lifting heavy or awkward loads
or repetitive lifting operations. It is essential to find out the weight of heavy items which
may have to be manually handled. Find ways of either:
– avoiding the operation altogether; or – using lightweight materials, eg lightweight
kerbs are available, which weigh less than 10 kg; or
– using mechanical aids, such as vacuum lifters or grabs for kerbs and paving;



positioning loads by machine and planning to reduce the height from which they have to
be lifted and the distance over which they have to be carried;



setting limits on the size of commonly used products or material, eg not requiring anyone
to manually lift building blocks, kerbs or paving weighing more than 20 kg;



ordering bagged materials in small, easily handled sizes where possible; most building
products are now available in 25 kg bags. Plan difficult manual lifts carefully, particularly
if the load is to be shared. Remember, hazards arise when people are not equally matched
in terms of size and strength and if they have not been trained to undertake multiple
person lifts;



training workers in safe lifting techniques and sensible handling of loads.

Manual handling injuries occurring at work may need to be reported to the authorities.
Gin wheels
Gin wheels provide a convenient way of raising tools and light loads manually. Though simple
pieces of equipment, care is needed when assembling and using them if accidents are to be
avoided. If a gin wheel or similar is to be used, make sure it has:


been securely fixed to a secure anchorage, to prevent displacement;



a proper hook designed to prevent load displacement or a hook fitted with a safety catch.
The safety catch will retain the load in case it snags. Do not use bent reinforcing rods or
other makeshift hooks;



a safe working platform from which the hook can be loaded and unloaded; and



been clearly marked with a working load limit.

Hoists
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Hoists of various types are widely used on construction sites and include goods and passenger
hoists, inclined hoists and transport platforms. They have become an essential part of almost
any construction project providing the facility for the smooth and rapid movement of workers
and materials.
Hoists must be:


properly constructed of sound materials and capable of lifting the required loads;



properly marked as to use either for equipment and materials only, or for passengers in
addition to goods, and the number that can be carried, together with a safe working load
notice. Never allow passengers to ride on a goods- only hoist;



erected only by trained and experienced people following the manufacturer‘s instructions
and properly secured to the supporting structure;



operated only by trained and competent people;



thoroughly examined and tested after erection, substantial alteration or repair and at
relevant intervals. Regular checks should be carried out and the results recorded. As a
general guide, weekly checks should suffice.

Set the controls up:


so that the hoist can be operated from one position only, eg ground level; and



the operator can see all the landing levels from the operating position.



To prevent people being struck by the platform or other moving parts:



enclose the hoistway at places where people might be struck, eg working platforms or
window openings; and



provide gates at all landings and at ground level.

Prevent people falling down the hoistway by making sure:


the hoistway is fenced where people could fall down it;



the gates at landings are kept closed except during loading and unloading. Gates should
be secure and not free to swing into the hoistway; and



the edge of the hoist platform is close to the edge of the landing so that there is no gap to
fall through.

Prevent people being hit by falling materials by:


stopping loads falling from the platform, eg make sure wheelbarrows are securely chocked
and are not overfilled and that loads are evenly distributed on the hoist platform;



not carrying loose loads such as bricks. Put loose loads in proper containers or use a hoist
with an enclosed platform;



not overloading the platform. It should be clearly marked with its working load limit; and



enclosing the hoistway.

Mobile cranes
All construction jobs are likely to involve lifting operations, even if it is only the use of a lorry
loader to deliver materials to site. Lifting operations can be hazardous activities if they are not
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properly planned and carried out safely.
The term ‗mobile crane‘ includes any crane capable of travelling under its own power. Mobile
cranes provide a versatile, reliable means of lifting on site. However, it is easy to become
complacent about their safe use and complacency can lead to serious accidents.
Safe lifting depends on three key elements, which require that the operation must be:


properly planned by a competent person (also known as the ‗appointed person‘);



appropriately supervised (by a competent ‗crane supervisor‘); and



carried out in a safe manner.

No lift is small enough to be left to chance. Every lift should be planned and carried out by
trained, competent people. If no one has the expertise, contract out the work to someone who
does. If a lift is going to be carried out, accidents can be avoided by appointing someone (not
the crane operator) with the expertise to take charge and control the lifting operation.
Planning and preparation
The degree of planning and preparation will depend upon the complexity of the lifting
operation to be undertaken. The first step in any operation should be to identify the risks
involved by carrying out a risk assessment. The next step is to draw up a plan to show how the
risks will be eliminated or controlled. Only the appointed person should plan the lifting
operation. The appointed person must be competent in planning lifting operations as well as
possessing adequate practical and theoretical knowledge and experience of lifting operations.
The outcome of the planning process should be a comprehensive and clear method statement
or lift plan.
Planning for a safe lifting operation will include:


selecting the right crane for the job. It will need to be: – able to lift the heaviest load at the
required radius with capacity to spare.
The maximum load a crane can lift decreases the further the load is from the crane, so a
crane rated at 20 tonnes may be needed to lift a one tonne load; – able to get on and off
the site, be assembled if required and operate within the confines of the site;



positioning the crane in a safe place, so that:
–

the crane operator has a clear view;

–

it is well away from overhead power lines, excavations and railway lines;

–

it is on level ground that can take its full weight and its load (timber packing may
be needed). Check there are no voids such as drains or basements which could
collapse suddenly and that ground conditions have not been affected by the
weather;



making sure a rated capacity indicator (automatic safe load indicator) is fitted (when the
crane is able to lift more than one tonne) and is in good working order;



selecting the most suitable lifting accessories (eg chains, slings, wire rope, hooks, spreader
beams etc) and method of slinging (choker sling, double wrap, cradle sling etc) relative to
the weight, shape, centre of gravity, lifting points and load stability;



checking that the crane and any lifting accessories have a current thorough examination
report;



making sure the crane supervisor, crane operator, slinger and signaller are trained and
experienced by asking for evidence to be produced.
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Supervising the lift
Every lifting operation must be appropriately supervised to ensure that the lift plan is
distributed, understood and followed and that the work is being carried out safely. The
supervision required should be proportionate to the risk and the level of experience of the
personnel involved. The supervisor should be someone other than the crane operator.
Supervisors should have received sufficient training and be competent to supervise the
operation. A supervisor should:


direct and supervise the work;



be fully briefed on the safe system of work described in the lift plan;



be able to identify any problems either arising from changed site conditions or occurring
while the lifting operation is in progress and have the authority to stop the operation until
guidance can be provided by the person who planned the lift; and



be capable of giving clear, unambiguous instructions to all the members of the team.

Carrying out the lifting operations
Lifting operations should be carried out following the lift plan under the supervision of a
competent person, who controls the team (crane operator, slinger, signaler etc) and who can
stop the lift at any time should they consider the lift to be unsafe.
When carrying out any lift make sure:


all those involved in the lift know their role and understand who is in control of the
operation;



load routes are established to avoid loads being lifted over people;



the load is properly slung by a competent person. Ensure the chains and slings are of the
correct strength and are in good condition. Chains and slings may be damaged by the
load, so packing could be necessary. The centre of gravity of the load may not be in the
middle of the load (this is very common with pieces of plant), causing it to shift or slip out
of its slings when it is raised. It is important that loads are slung so that they are in
balance with their centre of gravity beneath the hook;



a competent banksman or signaller is provided if the driver‘s view is restricted;



there is adequate clearance so that people are not struck or trapped by the load,
counterweight or body of the crane. If traps are unavoidable, fence them off;



where necessary, tag lines are used to guide loads, eg in windy conditions or on large
loads;



if the site team cannot complete the lift as planned, the appointed person must be
consulted before the plan is changed.
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The centre of gravity must be beneath the hook
Crane hire and contract lifts
The main difference between crane hire and a contract lift is who takes the responsibility for
the three key elements. In other words, who will plan, supervise and be responsible for the
lifting operation.
With a contract lift, the crane hire company will plan and supervise the lifting operation and
will be responsible for ensuring it is carried out in a safe manner.
With crane hire, the crane operator works to your instructions and you are responsible for
writing the lift plan, supervising the lift and ensuring it is carried out in a safe manner. Before
selecting crane hire, ask yourself the following questions:


Will the lift be properly planned by a competent appointed person, and what are their
credentials?



Who will supervise the lifting operation for you? (This will be a competent person
provided by you and will not be undertaken by the crane operator.)



Have you carried out a risk assessment and prepared a written plan and any other
relevant information?



Can you confirm that the lift plan will be discussed with the crane driver before the lifting
operation commences?

If you are unsure of what is required then you should speak to the crane hire company about a
contract lift.
Almost all construction work involves some form of excavation (for foundations, drains,
sewers etc) and every year people are killed or seriously injured while working in excavations.
Many are killed or injured by collapses and falling materials, others are killed or injured when
they contact underground or overhead services.
Designers and those specifying work should always consider the use of trenchless techniques,
such as micro-tunneling, directional drilling, and pipe bursting etc, which replace the need for
excavation, apart from the launch and reception pits. They also reduce risks to members of
the public from open excavations and subsequent traffic disruption. It is crucial to survey any
obstructions and control the machine cutting head to avoid them. Service location plans and
location devices should be used to ensure that that route of the bored service does not
impinge on existing services.
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However, if excavations are required, the work must be properly planned and carried out to
prevent accidents. There is almost no ground that can be relied upon to stand unsupported in
all circumstances and the risk is self-evident when you consider that it is quite common for
one cubic metre of soil to collapse into an unsupported excavation, and this can weigh as
much as one tonne.
Excavations
Before digging any trenches, pits, tunnels, or other excavations, decide what temporary
support will be required and plan the precautions that are going to be taken against:


collapse of the sides;



people and vehicles falling into the excavation;



materials falling onto people working in the excavation;



undermining nearby structures;



underground and overhead services; and



the inflow of ground and surface water.

Make sure the equipment and precautions needed (such as trench sheets, props, baulks etc)
are available on site before work starts. If information such as results of soil tests or trial holes
is available, it may provide useful data on conditions likely to be found on site, which can
assist planning. Put the precautions into practice.
Collapse of the sides or roof
The need for adequate support will depend on the type of excavation, the nature of the ground
and the ground water conditions.
Prevent the sides from collapsing by supporting them with sheeting or proprietary support
systems. Take similar precautions to prevent the face from collapsing. Install support without
delay as the excavation progresses. Never work ahead of the support or remove it
prematurely. The work should be directed by a competent supervisor. Give the workers clear
instructions.
Any unsupported excavation will be safe without support ONLY if its sides are battered back
sufficiently, or if the excavation is in sound rock. Battering back the sides of an excavation to a
safe angle is a simple and acceptable means of preventing instability. In granular soils the
angle of slope should be less than the natural angle of repose of the material being excavated.
In wet ground a considerably flatter slope will be required.
A competent person who fully understands the dangers and necessary precautions should
inspect the excavation at the start of each shift. Excavations should also be inspected after any
event that may have affected their strength or stability, or after a fall of rock or earth. A record
of the inspections will be required. Immediately put right any faults that are found.
People and vehicles falling into excavations
Prevent people from falling by guarding excavations. Edges of excavations should be
protected with substantial barriers where people are liable to fall into them. This can be
achieved using guard rails and toe boards, which can be inserted into the ground immediately
next to the supported excavation side, or using fabricated guard rail assemblies that connect
onto the sides of the trench box. Alternatively, make use of the support system itself, eg using
trench box extensions or trench sheets longer than the trench depth. All excavations in public
places should be suitably fenced off to prevent members of the public approaching them.
Prevent vehicles from falling into excavations by keeping them out of the area. Vehicles
passing close to the edges of excavations may also overload the sides, leading to collapse.
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Where necessary, use baulks or barriers to keep vehicles away from excavated edges. Baulks
and barriers are best painted or marked to make sure they can be seen by drivers.
Where vehicles have to tip materials into excavations, prevent them from overrunning into
the excavation by using properly secured stop-blocks. These must be placed at a sufficient
distance from the edge of the excavation to avoid the danger of the edge breaking away under
the weight of the vehicle. The sides of the excavation may also require extra support.
Materials falling into excavations
Do not park plant and vehicles or store excavated spoil and other materials close to the sides
of excavations. The extra loadings from spoil, vehicles etc can make the sides of excavations
more likely to collapse. Loose materials may fall from spoil heaps into the excavation. Edge
protection should include toeboards or other means, such as projecting trench sheets or box
sides to protect against falling materials. Head protection should be worn.
Undermining nearby structures
Make sure excavations do not undermine the scaffold footings, buried services or the
foundations of nearby buildings or walls. Many garden or boundary walls have very shallow
foundations which are easily undermined by even small trenches, causing the wall to collapse
onto those working in the trench. Before digging starts, decide if extra support for the
structure is needed. Surveys of the foundations and the advice of a structural engineer may be
required.
Underground and overhead services
Many serious accidents have occurred when buried services have been damaged during
excavation work. In particular, contact with any electricity cables can result in explosion and
burns to those in the vicinity. Escaping gas which ignites can cause serious injury and/or
property damage as a result of fire and explosion. Excavation work should not start until steps
have been taken to identify and prevent any risk of injury arising from underground services.
Burns and electrocution can result if raised tipper truck bodies or excavators touch or come
close enough to overhead power lines to cause arcing. There is a risk to all those close to the
item of plant which becomes live, as well as to the operator. The need to undertake excavation
work close to or below such lines should be very carefully considered and avoided where
possible.
Ground and surface water inflow
Depending on the permeability of the ground, water may flow into any excavation below the
natural groundwater level. The supports to the side of the excavation should be designed to
control the entry of groundwater and the design should take any additional water loading into
account. Particular attention should be given to areas close to lakes, rivers and the sea.
Water entering the excavation needs to be channelled to sumps from where it can be pumped
out; however, the effect of pumping from sumps on the stability of the excavation should be
considered. Alternative techniques for de-watering (such as ground freezing and grout
injection) could also be used. Designers will need to consider these issues.
Other aspects of excavation safety
Provide a safe means of getting into and out of an excavation. If a risk assessment identifies
that ladders are a reasonable means of access and egress from an excavation, they must be
suitable and of sufficient strength for the purpose. They must be on a firm level base, secured
to prevent slipping and, unless a suitable alternative handhold is provided, extend to a height
of at least 1 m above the landing place.
Consider hazardous fumes – do not use petrol or diesel engines in excavations without
making arrangements for the fumes to be ducted safely away, or providing for forced
ventilation. Do not site petrol or diesel-engined equipment (such as generators or
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compressors) in or near the edge of an excavation; exhaust gases can collect and accumulate.
Inspections and reports
Excavations that need to be supported or battered back to prevent danger must be inspected.
The person in control of the excavation must arrange for a competent person to carry out
these inspections:


at the start of the shift before work begins;



after any event likely to have affected its stability; and



after any accidental fall of rock, earth or other material.

If the competent person is not satisfied that work can be carried out safely, they should advise
the person the inspection was carried out for as soon as possible and the excavation should
not be used until the defects have been put right.
A written report should be made following most inspections. The competent person must:


complete the inspection report before the end of the working period; and



within 24 hours, provide a copy of the report to the person for whom the inspection was
carried out.

The person receiving the report must:


keep it at the site where the inspection was carried out until construction work is
completed; and



thereafter, keep it at an office for three months.

For an excavation, only one written report is required within any seven-day period, unless
there has been a collapse/fall of material or other event likely to affect stability. In this case an
inspection and report are required before work starts again.
The report should contain the following information:


name and address of the person the inspection was carried out for;



location of the place of work or work equipment inspected;



description of the place of work or work equipment inspected;



date and time of the inspection;



details of any matter identified that could give rise to a risk to the health or safety of any
person;



details of any action taken as a result of any matter identified in the point above;



details of any further action considered necessary; and



name and position of the person making the report.

Underground services
Many serious accidents have occurred when buried services have been damaged during
excavation work. If the proper precautions are not taken, it is all too easy for workers to hit
these services, resulting in risks to themselves and others in the vicinity. In addition, the
interruption of services can create serious problems for consumers, especially those critically
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dependent upon them, eg a hospital.
The most obvious examples of buried services are those used to carry electricity, gas, water
and telecommunications.
A significant risk of injury results from accidental contact with electricity cables. Buried
electrical cables often carry high voltages and accidental contact has resulted in deaths and
major burns. Most injuries are caused to people using pneumatic drills and involve 415-volt
cables within 0.5 m of the surface.
When a gas pipe is damaged, escaping gas that ignites can cause serious injury and/or
property damage as a result of fire and explosion. Serious accidents have arisen where gas
from damaged pipes has tracked back underground into buildings where it has subsequently
ignited.
The consequences of damaging water pipes and telephone cables may be less immediately
evident, but are nonetheless serious, both in terms of disruption and cost. Fibre optic
telecommunication cables are very expensive and a simple break may mean a costly repair.
Before work starts, check with all public and private utilities (such as electricity, gas, water,
telecommunication and cable TV companies) and the landowner for the existence of services,
and obtain service plans.
Service plans should not be considered as completely accurate and serve only to indicate the
likely presence of services. Use them as a guide to see whether the place intended for digging
may involve working near buried underground services. Look out for signs of services such as
manholes, valve covers, street lights etc.
It is essential that service-locating devices (also known as CATs, which stands for cable
avoidance tools) are used by properly trained people to identify, as far as possible, the actual
location of the underground services. When looking at service plans, remember that reference
points and services may have been moved and that not all service connections or private
services are shown.
The line of any identified services should be recorded and the route marked with paint on
paved surfaces (use biodegradable paint or erase residual markings as soon as possible after
excavation) or with wooden pegs in grassed or unsurfaced areas. Do not use steel spikes which
can damage services laid at a shallow depth.
Once the approximate location of a service has been identified, trial holes should be dug
carefully by hand to establish the exact location and depth of the service. Where two holes are
dug at intervals, it should not be assumed that the service runs in a straight line between
them.
Hand tools can be a common source of accidents if used incorrectly. However, when used
carefully, they can normally provide a satisfactory way of exposing buried services, once the
approximate positions have been determined. Every effort should be made to excavate
alongside the service rather than directly above it. Final exposure of the service by horizontal
digging is recommended as the force applied to hand tools can be controlled more effectively.
Mechanical excavators and power tools should not be used within 0.5 m of the indicated line
of a service. Power tools may be used to break paved sufaces but great care must be taken to
avoid over-penetration, as a service may have been laid at an unusually shallow depth. Power
tools must never be used directly over the indicated line of a cable unless it has been made
dead.
Before digging, make sure that:


all workers involved in the digging know about safe digging practice and emergency
procedures and that they are properly supervised;
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the locator, guided by the service plans, is used to trace as accurately as possible the
actual line of any pipe or cable or to confirm that there are no pipes or cables in the way,
and the ground has been marked accordingly;



there is an emergency plan to deal with damage to cables or pipes. Have a system for
notifying the service owner in all circumstances. In the case of gas pipe damage, ban
smoking and naked flames. Carry out evacuation whenever necessary (this may include
people in nearby properties likely to be affected by leaks). Erect suitable signs to warn
everyone of the danger.

Excavate using safe digging practices:


keep a careful watch for evidence of pipes or cables during digging and repeat checks with
the locator. If unidentified services are found, stop work until further checks can be made
to confirm it is safe to proceed;



hand dig trial holes to confirm the position of the pipes or cables. This is particularly
important in the case of plastic pipes, which cannot be detected by normal locating
equipment;



hand dig near buried pipes or cables or use air-powered excavation devices. Use spades
and shovels rather than picks and forks, which are more likely to pierce cables;



do not use handheld power tools within 0.5 m of the indicated position of an electricity
cable;



do not use an excavator to excavate within 0.5 m of a gas pipe;



treat all pipes or cables as ‗live‘ unless it is known otherwise. What looks like a rusty pipe
may be conduit containing a live cable. Do not break or cut into any service until its
identity is certain and it is known that it has been made safe;



support services once they are exposed to prevent them from being damaged, and make
sure that they are not used as hand or footholds when people are getting in and out of the
trench;



report any suspected damage to services;



backfill around pipes or cables with fine material. Backfill which is properly compacted,
particularly under cast or rigid pipes, prevents settlement which could cause damage at a
later date;



once new services have been laid, update the plans.

The flow diagram in below will help you understand the process, from referring to plans on
site through to the start of the excavation. However, it describes only part of the process; it
does not, for example, describe planning the work including reference to plans at the design
stage and is not a substitute for a suitable and sufficient risk assessment.
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Excavation planning process
Demolition, dismantling and structural alteration
Demolition, dismantling and structural alteration are high-risk activities whose safe execution
is complex and technical and where expertise is vital. They require careful planning and
execution by contractors who are competent in the full range of demolition techniques.
During demolition and dismantling, workers are injured in falls from edges and through
openings and fragile surfaces. Workers and passers-by can be injured by the premature and
uncontrolled collapse of structures or parts of structures and by flying debris. Effective traffic
management systems are essential to avoid workers being put at risk of being hit by slewing
or reversing plant. Dust, noise and vibration are also significant problems that need to be
considered and controlled when planning any demolition work.
A systematic approach to the demolition process starts with responsible clients who have a
legal obligation to appoint adequately resourced and competent duty holders such as
structural engineers, planning supervisors and principal contractors. It is vital that clients
also fulfill their legal obligation to provide information about the structure to be demolished
and this often means commissioning a pre-demolition structural survey from a structural
engineer.
The expertise of a structural engineer must be used in the following cases:


in the design of a façade retention scheme;



where there is doubt over the building‘s stability;



where there is doubt about the proposed method of demolition;
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where there is doubt about the capacity of the building to take loadings.

It is good practice to consult a structural engineer at the planning stage of demolition to avoid
uncontrolled collapse.
The principal contractor, who may also be the demolition contractor, must be able to coordinate and manage the health and safety issues during the demolition works. References
must be sought and pertinent questions asked by the client to establish the credibility of the
demolition contractor, especially if it is intended to appoint the demolition contractor as the
principal contractor for the demolition phase of the work. A genuine and competent
contractor will supply the name of the client for whom their last contract was carried out.
They can be asked for information about the size and scale of the works, whether any
problems were encountered, how the contractor performed and whether they would use the
contractor again.
The client should also determine:


whether the contractor employs a safety advisor or uses the services of a safety consultant
and whether they have experience in the requirements of demolition;



how often the safety advisor will visit the site;



whether they will be provided with a copy of the site visit report to enable them to
monitor the health and safety performance of their preferred contractor;



what the contractor‘s safety statistics are in respect of injuries, near misses and dangerous
occurrences;



whether they have been issued with any improvement or prohibition notices or been
prosecuted; and



whether it is their intention to use subcontractors and if so, for what elements of the job
and how will the subcontractor be selected and managed.

Ask the planning supervisor for their advice and input during the selection process.
The gathering and provision of information, careful planning and effective site management
are essential elements for safe and successful demolition and structural alteration.
The key to developing a safe system of work is choosing a work method that keeps people as
far away as possible from the risks. Proposed working methods may be best detailed in a
health and safety method statement . Everyone involved in the work needs to know what
precautions are to be taken. They should be supervised so that these precautions are put into
practice.
It is essential that demolition is planned and carried out by trained demolition operatives
under the supervision of a competent person. Supervisors should have knowledge of the
particular type of demolition being carried out, its hazards and how to control them. In
particular, they should understand and follow any demolition method statement and know of
any particular demolition sequence required to avoid accidental collapse of the structure.
Before work starts, the site should be surveyed for hazardous material and structural
condition. This is the responsibility of the client and must not be left for the demolition
contractor to organize.
Consider the following:



What is the age of the structure and what was its previous use?
What was the type of construction (eg reinforced concrete frame or steel frame)? Are
there any pre-stressed or post-stressed concrete beams present within the structure? Are
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floor slabs or piles involved? What materials are for reclamation and what precautions are
required to carry out this work safely? This is particularly important during roof work
when falls from height must be prevented.


Can a method that keeps people away from the demolition be used, eg by using a highreach machine? Machine cabs should be protected to safeguard drivers from falling
materials.



Will the demolition sequence make the structure itself or any nearby buildings or
structures unstable? Is temporary propping required? What are the separation points?
The advice of a structural engineer may be needed.



Will the method of work require the floors to support the weight of removed material that
may build up on them, or the weight of machines, eg skid-steer loaders used to clear the
surcharge? Again, expert advice may be needed.



Are there still any live services? Gas, electricity, water and telecommunication services
need to be isolated or disconnected. Where such disconnection is not possible, pipes and
cables should be clearly marked to ensure they are not disturbed during the work.



Has all the asbestos in the building been identified, such as asbestos on pipe work, boilers
and wall and ceiling panels ? The client must ensure that an invasive asbestos survey has
been carried out and evaluated, and that any asbestos identified has been removed before
demolition or major structural alteration work starting.



Is there any leftover contamination from previous use of the building, eg acids from
industrial processes, lead paints, flammable liquids, unidentified drums? Have
microbiological hazards in old hospitals or medical buildings been identified? Hazardous
materials need to be removed and disposed of safely before demolition. The precautions
needed for working with hazardous materials are set out in earlier paragraphs.



Will the proposed method minimize the need for operatives to use vibrating hand tools,
which can cause hand-arm vibration syndrome (HAVS). The precautions necessary to
avoid the risk of HAVS are set out in later paragraphs.



Can anyone who is not involved in the work be kept away by the provision of an exclusion
zone around the work area? This should be clearly marked, where necessary, by barriers
or hoardings. Do not allow materials to fall into any area where people are working or
passing through. Fans or other protection such as covered walkways may be needed to
provide protection where materials can fall. Keep operatives segregated from site plant to
ensure people are not at risk from reversing vehicles or slewing excavators. Where
possible, use vision aids and zero tail swing machines (see earlier paragraphs).

Adequate toilets, washing facilities (including showers where necessary), rest facilities etc
must be provided on site. Where there is more than one contractor on site, contractors may
come to an agreement to share these facilities.
Fire is also a risk, especially where hot work is being carried out, so make sure the necessary
precautions (see earlier paragraphs ) are in place. During structural alteration it is vital that
the fire plan is kept up to date as the escape routes and fire points may alter, and that an
effective means of raising the alarm in the event of a fire is available.
Occupational health risks
Safety risks in construction have been recognized for some time. Occupational health risks
have only recently started to be addressed. The main health risks in construction are:
 musculoskeletal disorders: back and other muscle and joint injuries;


hand-arm vibration syndrome: pain and numbness in the fingers and hands caused by the
use of vibrating tools (see later paragraphs );
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dermatitis: redness and inflammation of the skin related to exposure to hazardous
substances such as cements and solvents (see later paragraphs);



noise-induced hearing loss: deafness or ringing in the ears caused by exposure to high
levels of noise;



asbestos-related diseases (see later paragraphs ).

Hazardous substances and processes
Any hazardous substances that are going to be used, or processes which may produce
hazardous materials, should be identified. The risks from work that might affect site workers
or members of the public should then be assessed. Designers should eliminate hazardous
materials from their designs. Where this is not possible, they should specify the least
hazardous products which perform satisfactorily.
Contractors often have detailed knowledge of alternative, less hazardous materials. Designers
and contractors can often help each other in identifying hazardous materials and processes
and suggesting less hazardous alternatives.
If workers use or are exposed to hazardous substances as a result of their work, the
government regulations make it a legal duty to assess the health risks involved and to prevent
exposure or else adequately control it.
Identification
People may be exposed to hazardous substances either because they handle or use them
directly (eg cement and solvents), or because the work itself results in the creation of a
hazardous substance (eg scabbling concrete generates silica dust). Identify and assess both
kinds of hazard.
If hazardous substances are going to be used, manufacturers and suppliers of such substances
have a legal duty to provide information in the form of Material Safety Data Sheets (MSDS).
Read the label on the container and/or the material safety data sheet. Approach the
manufacturer or supplier directly for more information if necessary.
Some hazardous substances may be on site before any work starts, eg sewer gases or ground
contaminants. Assess these risks in the same way as for other hazardous substances.
Information to help identify these risks may be available from the client, the design team or
the principal contractor and should be contained in the pre-construction-stage health and
safety plan.
Risk Assessment
Look at the way people are exposed to the hazardous substance in the particular job that they
are about to do. Decide whether it is likely to harm anyone‘s health. Harm could be caused by:


Breathing in fumes, vapours, dust: does the manufacturer‘s information say that
there is a risk from inhaling the substance? Are large amounts of the substance being
used? Is the work being done in a way that results in heavy air contamination, e.g. spray
application? Is the work to be done in an area that is poorly ventilated, e.g. a basement?
Does the work generate a hazard, e.g. hot cutting metal covered with lead causes lead
fumes to be given off?



Direct contact with skin: does the manufacturer‘s information say there is a risk from
direct contact? How severe is it, e.g. are strong acids or alkalis being used? Does the
method of work make skin contact likely, e.g. from splashes when pouring from one
container to another, or from the method of application?



Swallowing or eating contaminated material: some materials can contaminate the
skin and hands. The contamination can then be passed to a person‘s mouth when they eat
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or smoke. This is a particular problem when handling lead and sanding lead-based paint.
Make sure people do not smoke or eat without washing first.
While identifying the Personal Protective Equipment (PPE) in the risk assessment sheets,
ensure that full details of the type of PPE are given. Generally, it has been observed that as a
control measure only PPE is mentioned without detailing the type of PPE.
Once a full risk assessment has been completed and where the same work is being done in the
same way under similar circumstances at a number of sites, the risk assessment does not have
to be repeated before every job but you should check it to make sure there are no real
differences. You should continuously look out for new safer ways of working and new
products, which could be safer substitutes.
If, however, there are many processes that result in different hazardous substances being used
in a wide range of circumstances, a fresh risk assessment may be needed for each job or set of
similar jobs. This will make sure the risk assessment is relevant to the job being done and the
circumstances in which it is being carried out.
Remember to assess both immediate risks, e.g. being overcome by fumes in a confined space,
and longer-term health risks. Materials like cement can cause dermatitis. Sensitising agents
like isocyanates can make people using them have sudden reactions, even though they may
have used the substance many times before.
Prevention of Risk
If harm from the substance is possible, the first step to take is to try and avoid it completely by
not using it at all. This will mean either:


doing the job in a different way, e.g. instead of using acids or caustic soda to unblock a
drain, use drain rods; or



using a substitute substance, e.g. instead of using spirit-based paints, use water-based
ones, which are generally less hazardous. However, always check one hazard is not simply
being replaced by another.

Risk Control
If the substance has to be used because there is no alternative, or because use of the least
hazardous alternative still leads to significant risk, the next step is to try and control exposure.
Some of the ways this could be done include:


transferring liquids with a pump or siphon (not one primed by mouth) rather than by
hand. Keep containers closed except when transferring;



rather than spraying solvent-based materials, use a roller with a splash guard or apply by
brush;



using as little of the hazardous substances as possible – don‘t take more to the workplace
than is needed;



using cutting and grinding tools and blasting equipment fitted with exhaust ventilation or
water suppression to control dust;
ensuring good ventilation in the working area by opening doors, windows and skylights.
Mechanical ventilation equipment might be needed in some cases.



Personal protective equipment
If, and only if, exposure cannot be adequately controlled by any combination of the
measures already mentioned, you will need to provide personal protective equipment (PPE).
Any PPE must be selected with care. Choose good quality equipment which is CE or IS
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marked. Let the user of the equipment help choose it – they will be more willing to wear it.
Explain to the user why the equipment has to be worn and the hazard(s) the equipment
protects against.
Respiratory protection
Respirators can protect against dusts, vapours and gases. There are many types of respiratory
protective equipment (RPE), including:


disposable face mask respirators;



half-mask dust respirators;



high-efficiency dust respirators;



positive-pressure powered respirators;



ventilator visor or helmet respirators;



compressed air line breathing apparatus;



self-contained breathing apparatus.

Make sure the respirator is the correct type for the job; dust masks may not protect against
vapours or vice versa. If the respirator has replaceable cartridges, make sure the correct type
is fitted, that they have not become exhausted or clogged and are still in date (many filters
have a limited shelf life). Have replacement filters available.
A competent person should select RPE that is both suitable for the user and the job, as this
choice will depend upon a number of factors, including:



the nature of the hazards and materials;
the measured level of the contaminant;



the period of exposure;



if working outdoors, the prevailing weather conditions;



suitability for each user, such as field of vision, provision for communication and the ease
of movement in cramped working places, e.g. confined spaces.

It is essential that respirators fit well around the face. Make sure the user knows how to wear
the equipment and check for a good face seal. Respirators do not seal well against a beard, so
when the user has a beard, alternative protection is needed, such as air-fed visors, which do
not rely on a good face seal.
Users need to know how the respirator should be fitted and operated and what maintenance
checks they should carry out. Supervise the user to make sure they are using the respirator
properly and regularly checking it for damage.
Make sure the respirator does not become a source of contamination by keeping it clean. Store
it in a clean box or cupboard – don‘t leave it lying around in the work area.
Skin protection
Dermatitis is an inflammatory skin condition caused by certain irritants contained in many
industrial materials. There are two general types:


irritant dermatitis: usually caused by the skin coming into contact with an irritant
substance. Anyone can be affected and the strength of the irritant together with the
duration of exposure will affect the seriousness of the complaint;
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sensitising dermatitis: where a person develops an allergic reaction to a substance. The
reaction may follow weeks, months or even years of use without any ill effects but once it
has occurred, any future exposure to the substance will produce an adverse reaction.

Reaction of the skin to an irritant varies from one individual to another. The reaction may be
only a mild redness but this can develop into swelling, blisters and septic ulcers that are both
unsightly and painful (see Figure below). In addition to dermatitis, some substances can
cause other skin problems, such as oil acne from bitumen-based products and skin ulcers
from corrosive substances.

Figure of a person suffering from dermatitis
In the course of their work, construction workers may come into contact with many skin
irritants. The most common types include:


cement, lime and plaster;



paint;



tar, pitch and bitumen;



solvents, thinners and de-greasers;



certain epoxy, acrylic and formaldehyde resins;



mineral oils and grease.

Where protective clothing is provided (such as overalls and gloves), it must be of the right
type to protect the wearer against the particular hazard they are going to encounter. All
manufacturers offer advice on the most suitable gloves for specific types of hazard. When
using gloves to help prevent dermatitis, users must avoid getting contaminants inside the
gloves when putting them on and taking them off.
It is also essential to provide washing facilities, with a supply of hot and cold (or warm)
running water, soap and a means of drying the hands, to help prevent dermatitis.
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Advice on general PPE is contained in later paragraphs ,and advice on measures to protect
against noise and vibration can be found in the sections specific to those topics.
Personal hygiene
Substances can also be a hazard to health when they are transferred from workers‘ hands onto
food, cigarettes etc and so taken into the body. This can be avoided by good personal hygiene,
e.g. by:


washing hands and face before eating, drinking and smoking and before, as well as after,
using the toilet;



eating, drinking and smoking only away from the work area.

In cases where clothing may become contaminated, people should change out of this clothing
before eating and drinking.
Make sure those at risk know the hazards. Provide good washing facilities and somewhere
clean to eat meals. Good clean welfare facilities can play an important part in protecting the
health of everyone involved in the work.
Make sure as few people as possible are exposed to hazardous substances by excluding people
not directly involved in the work from the contaminated area.
Health surveillance
Sometimes workers‘ health can be protected by checking for early signs of illness. Such
surveillance is a legal duty in a restricted range of cases for work involving some health risks
such as asbestos. Surveillance may be appropriate in other cases, eg for workers regularly
engaged in blast-cleaning surfaces containing silica, or where workers are exposed to high
levels of noise or hand-arm vibration, especially for long periods.
Where appropriate, arrangements should be made for workers to have regular examinations
by an occupational health professional to detect early signs of skin complaints, such as
dermatitis. In addition, workers should be encouraged to carry out ‗self-checks‘ and report
skin irritations to their supervisor at an early stage.
Asbestos
Asbestos-related diseases kill more people in the construction and asbestos manufacturing
industries than any other single work-related cause. All types of asbestos can be dangerous if
disturbed. The danger arises when asbestos fibres become airborne. They form a very fine
dust which is often invisible. Breathing asbestos dust can cause serious damage to the lungs
and cause cancer. There is no known cure for asbestos-related disease.
The more asbestos dust inhaled, the greater the risk to health. Until recently it was thought
that those dying from asbestos-related diseases were regularly exposed to large amounts of
asbestos. It is now thought that repeated low exposures or occasional high exposures to
asbestos can lead to asbestos-induced cancers, although the exact scale of risk at lower levels
of exposure is unknown. Therefore precautions should always be taken to prevent exposure,
or where this is not practicable, to keep it to a minimum. Workers such as plumbers,
electricians and heating engineers may not consider that they work with asbestos, but they
might regularly drill, cut and handle materials containing asbestos and need to be protected.
Asbestos is a very durable fibre. It was widely used in materials where resistance to heat or
chemical attack was important and to give strength to cement products such as insulation
boards, corrugated roof sheets and cement guttering and pipe work. Sprayed asbestos
coatings have also been used to reduce noise.
Almost all industrialized countries have promulgated regulations to control the risk from
hazard due to handling of asbestos. Accordingly, anyone responsible for maintenance and
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repair of a commercial or industrial property has an explicit duty to identify asbestos in the
premises and manage the risk. In summary, this means they must:


check whether there is any asbestos present;



check on its condition;



assume the material contains asbestos unless there is strong evidence to the contrary;



assess the risks from any asbestos-containing material;



take action to manage the risk so that no one will unknowingly disturb asbestos; and



provide information about the material to anyone likely to disturb it.

Building and maintenance contractors should no longer be unsure about when they will come
across asbestos in commercial buildings as, under the duty to manage asbestos in nondomestic premises, the building owner/occupier is required to provide information about the
presence of asbestos on their premises. Often the presence of asbestos will not be obvious and
it is not always easy to identify asbestos from its appearance. Unless the building owner can
produce clear records to show that the area where work is to be done is free from asbestos, it
is sensible to assume that any buildings constructed or refurbished before the 1990s are likely
to contain asbestos-based materials.
Do not carry out any work that is likely to expose employees to asbestos unless an adequate
assessment of exposure has been made. This means that the building or area of the building
where work is to be done should be checked to identify the location, type and condition of any
asbestos that could be disturbed during the work.
Some of the most common materials containing asbestos are :


boiler and pipe-work coatings and laggings;



sprayed coatings providing fire or acoustic insulation;



insulation board;



cement-based sheets and formed products, such as facias, soffits, gutters and downpipes
etc;



ceiling (and some floor) tiles;



gaskets and paper products used for thermal and electrical insulation;



some textured surface coatings.

Further information can be found in Working with asbestos in buildings, which contains
essential guidance for workers in the maintenance or building refurbishment trades.
In general, the softer the material, the more easily it is damaged and the more likely it is to
release fibres when disturbed or worked on. The greater the fibre release, the greater the risk
to health it will generate and the higher the standard of precautions required when working
with that material. Many of the softer materials, eg boiler lagging, will be protected by a hard
outer coating. If the protective outer coating could be inadvertently damaged during the work,
take precautions either to protect it or to ensure that if it is damaged, the subsequent release
of asbestos will not create a risk. Work in which asbestos insulation, asbestos coating or
asbestos insulating board is removed, repaired or disturbed will normally have to be carried
out by a specialist contractor licensed by the authorities.
If asbestos (or what is suspected to be asbestos) that was not identified during the initial
assessment is discovered, stop work. Evacuate the area and protect the asbestos from further
damage until it has been decided how work can proceed in safety. If there is doubt about the
presence of asbestos, seek the advice of a specialist analyst.
All work with asbestos and the precautions needed are generally covered by relevant
regulations of the country in which the work is being performed and the supporting Approved
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Code of Practice and guidance. The Regulations, normally place a duty on an employer to
prevent the exposure of employees to asbestos, or to reduce exposure to the lowest reasonably
practicable level. So, if possible, a work method which avoids any disturbance of asbestoscontaining materials should be chosen. If this is not possible, before carrying out any work
that is liable to expose employees (or others) to asbestos, make an assessment of the likely
exposure.
It is important to make this assessment even when exposure to asbestos is infrequent and
only happens by chance, eg during building refurbishment or repair work such as gas fitting,
plumbing or electrical work. The assessment will help in deciding what precautions need to be
taken to protect people who may be affected by the work.
Apart from a few limited exemptions, the regulations prohibit contractors working on
asbestos insulation, asbestos coating or asbestos insulating board unless they have a license
issued by the relevant authorities. This is specialist work usually requiring the erection of
enclosures around the work, filtered and powered ventilation for the enclosure, highefficiency powered respirators and separate changing and showering facilities.
Essential points to remember when working with small quantities of hard asbestos-containing
materials:


There is no requirement for a license to work on asbestos-cement sheet, or with asbestoscement products like ducts and pipe work, but the work must be done in compliance with
the relevant regulations. Make sure the material comes within the definition of asbestos
cement before starting work by having a density measurement taken. An assessment of
exposure is always required. Avoid exposure to airborne dust and provide necessary
protective equipment, including respirators. Only use respirators to control
exposure after all other steps to reduce exposure have been taken.



Apart from a few exemptions, work with asbestos coating, asbestos insulation, or asbestos
insulating board requires a license. Before starting work, check whether a licensed
contractor should be doing it.



Where exposure is to low levels of fibre, eg when removing small numbers of good
condition ceiling tiles or drilling a few holes as part of plumbing or electrical work,
disposable respirators may give adequate protection. For more extensive work involving
breaking boarding or handling damaged materials, more precautions will be necessary,
such as full-face respirators, disposable overalls and ventilated enclosures, as required
when working with lagging.



Don‘t break asbestos board or sheeting; try to remove it as an undamaged piece. Where
sheet has to be worked on, wet it first. Handle the material carefully – don‘t drop
materials onto the floor or ground. Pick up loose pieces immediately. If working outdoors
(eg taking down roof sheets) make sure vehicles don‘t run over sheets at ground level –
this results in high dust levels.



Use hand tools – drilling and cutting sheet with power tools produces a lot of dust. Use
the working methods and precautions described in the asbestos guidance referred to in
this section. Avoid blasting, sanding and grinding the material.



If asbestos materials are removed, they must be disposed of safely. Board and sheet
materials should usually be wrapped and sealed in polythene sheet and marked to
indicate the presence of asbestos. Only specified tips accept asbestos-containing waste;
check with the appropriate waste authority who will be able to provide information on the
relevant hazardous waste legislation.

Noise
Regular exposure to high noise levels causes deafness or tinnitus (a permanent sensation of
noise and ringing in the ears) – the longer the exposure and the higher the noise level, the
greater the degree of hearing loss. It may only be when damage caused by exposure to noise
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over the years combines with normal hearing loss due to ageing that people realize how deaf
they have become. This hearing loss is incurable and distressing.
Employers have duties to control this risk under the noise regulations which sets out levels at
which action must be taken. The exposure of anyone to noise from work activities should be
assessed and controlled. Where risks to hearing have been controlled to the lowest level
practicable, hearing protection should be provided if risks remain.
Noise on construction sites usually comes from machinery used for demolition, excavation or
piling and from compressors and concrete mixers etc. Other operations, such as hammering,
riveting and the use of cartridge-operated fixing tools, may also be the source of excessive
noise. Check which work will involve noisy equipment. Assess how much the noise from this
work is going to affect people working at the site.
The manufacturers and suppliers of equipment have a legal duty to provide information on
the noise their equipment produces. This information should give a good idea if there is likely
to be a noise problem. Go back to the manufacturer or supplier if the information is not clear.
Where possible, choose low-noise tools and equipment.
Poor maintenance of tools can lead to increased noise levels. You need to make sure that
equipment is properly maintained and that any noise reduction measures, such as pneumatic
silencers, are kept in place.
Assessment
Look at how equipment will actually be used on site. Can the person using the equipment talk
to someone 2 m away without having to shout to be understood? If they have to shout, the
noise from the equipment is probably loud enough to damage their hearing, so action will
have to be taken.
Get the noise levels assessed by someone with the skill and experience to measure noise and
who can identify what needs to be done. In the meantime, offer workers ear defenders
(earmuffs or earplugs) to wear.
Tell all workers exposed above the action levels that there is a risk to their hearing, what is
being done about it and what they are expected to do to minimize the risk.
Prevention
Can the job be done in another way that does not involve using noisy equipment? If not, can a
quieter item of equipment be used? When buying or hiring equipment, choose the quietest
model. Try and carry out the noisy job well away from where other people are working. Move
workers who are not involved out of the noisy area. Erect signs to keep people out of the noisy
area.
Control
Try and reduce the noise at source, eg fit mufflers to breakers, drills etc. Keep the covers
closed on compressors. Most modern compressors are designed to run with all covers closed,
even in hot weather. Make sure the silencers on mobile plant are in good condition. Maintain
equipment regularly to prevent noise from loose bearings and leaky compressed-air hoses and
joints.
Noise levels can be reduced by making sure the exhausts of compressors, generators and other
plant are directed away from work areas. Screens faced with sound-absorbent materials can
be placed around plant.
If it is not possible to eliminate the noise source or reduce the noise, provide workers with ear
defenders (muffs or plugs). Providing hearing protection is not a substitute for noise
elimination and control at source.
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Carefully select ear defenders, keep them in good condition and train workers in their use.
Ensure that they fit well and are kept in good condition. Make sure that where defenders are
needed they are actually used. Check that the hearing protection does not interfere with other
safety equipment, eg if ear defenders are difficult to wear with a hard hat, get defenders that
fit onto the hat.
Vibration
Many jobs in construction involve the use of hand-held power tools. The vibration from such
equipment can cause hand-arm vibration syndrome (HAVS). This condition affects the
fingers, hands and arms and, in the long term, causes permanent damage. Eventually parts of
the fingers go white and numb and there is a loss of touch. This condition is often called
‗vibration white finger‘.
Vibration damage to the fingers, hands or body is very much dose-related. The greater the
exposure to vibration, the more likely there is to be damage. Other factors that can influence
the degree of severity of hand-arm vibration syndrome include:


the grip, push and other forces used to guide and apply the vibrating equipment. The
tighter the grip, the more vibration energy is transferred to the hands;



the exposure pattern, length and frequency of work and subsequent rest periods;



the hardness of the material being worked upon; and



factors that can affect blood circulation, such as workplace temperature,



smoking and individual susceptibility.

While all vibration can be damaging, it is perhaps logical to assume that the faster a machine
vibrates, the more dangerous it is, whereas in fact it is lower- speed vibrations (those between
about 2 and 64 vibrations per second) that cause the most damage. Some of the tools used in
construction that are likely to result in high levels of exposure to vibration are:


road and concrete breaking drills;



concrete vibro thickeners and concrete pokers;



plate vibrators;



chisels (air or electric);



compressor guns;



pneumatic and percussive drills;



angle grinders;



sanders and other similar ‗rotary‘ tools;



abrasive wheels;



cutting-off wheels and discs;



power hammers and chisels.

The regulations generally give employers responsibilities to control the risk of vibration. They
set out specific requirements relating to assessment, control and action levels.
If anyone uses hand-held power tools, they should identify, assess and prevent or control the
risk from vibration.
The manufacturer or supplier‘s information should indicate if there is a vibration problem. Go
back to the manufacturer or supplier if the information is not clear. Where possible, choose
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low-vibration tools.
Assessment
The information from the manufacturer or supplier, the amount of time the tools are used and
discussions with the people using the tools should reveal the tools most likely to present a
risk.
Make sure workers using vibrating tools know about the hazards and what they need to do to
minimize the risk.
Prevention
Can the job be done in another way that does not involve using hand-held power tools (eg by
using a hydraulic breaker to break a concrete beam rather than spending long periods using
hand-held breakers or using a chemical method for pile capping or surface preparation)?
Control
Maintain equipment so that it is properly balanced, has no loose or worn out parts and
blades/cutters are sharp etc. Use the power tool and attachment which will do the job
properly in the shortest time.
It is good practice for workers to keep their hands warm to get a good flow of blood into the
fingers by:


wearing gloves;



having hot food or drinks;



massaging the fingers;



not smoking (as this can cause narrowing of the blood vessels).

Electricity
Electrical equipment is used on virtually every site. Everyone is familiar with it, but unlike
most other hazards, which can be seen, felt or heard, there is no advance warning of danger
from electricity, and
electricity can kill.
Electrical systems and equipment must be properly selected, installed, used and maintained.
Hazards arise through faulty installations, lack of maintenance and abuse of equipment.
Accidents happen because people are working on or close to equipment which is either:


assumed to be dead, but is in fact live; or



known to be live, but workers have not received adequate training or adequate
precautions have not been taken.

It is essential that the electricity power supply requirements are established before any work
takes place. Arrangements for the electricity supply should be completed with the local
electricity supplier and the supply system installed.
Electrical equipment used on building sites (particularly power tools and other portable
equipment and their leads) faces harsh conditions and rough use. It is likely to be damaged
and therefore become dangerous. Modern double-insulated tools are well protected, but their
leads are still vulnerable to damage and should be regularly checked.
Where possible, eliminate risks. Cordless tools or tools which operate from a 110V supply
system, which is centre-tapped to earth so that the maximum voltage to earth should not
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exceed 55V, will effectively eliminate the risk of death and greatly reduce injury in the event of
an electrical accident. For other purposes such as lighting, particularly in confined and wet
locations, still lower voltages can be used and are even safer.
If mains voltage has to be used, the risk of injury is high if equipment, tools, leads etc are
damaged, or there is a fault. Residual current devices (RCDs or trip devices as they are
sometimes called) with a rated tripping current not greater than 30 mA with no time delay
will be needed to ensure that the current is promptly cut off if contact is made with any live
part.
RCDs must be installed and treated with great care if they are to save life in an accident. They
have to be kept free of moisture and dirt and protected against vibration and mechanical
damage. They need to be properly installed and enclosed, including sealing of all cable entries.
They should be checked daily by operating the test button. If mains voltage is to be used,
make sure that tools can only be connected to sockets protected by RCDs. By installing an
RCD at the start of the work, immediate protection can be provided. Even so, RCDs cannot
give the assurance of safety that cordless equipment or a reduced low-voltage (such as 110V)
system provides.
Mains equipment is more appropriate to dry indoor sites where damage from heavy or sharp
materials is unlikely. Where mains leads to sockets may be damaged, they should be:


positioned where they are least likely to be damaged, eg run cables at ceiling height; or



protected inside impact-resistant conduit.

Alternatively, special abrasion-resistant or armoured flexible leads can be used.
Electrical systems should be regularly checked and maintained. Everyone using electrical
equipment should know what to look out for. A visual inspection can detect about 95% of
faults or damage. Before any 230V hand tool, lead or RCD is used, check that:


no bare wires are visible;



the cable covering is not damaged and is free from cuts and abrasions (apart from light
scuffing);



the plug is in good condition, eg the casing is not cracked, the pins are not bent and the
key way is not blocked with loose material;



there are no taped or other non-standard joints in the cable;



the outer covering (sheath) of the cable is gripped where it enters the plug or the
equipment. The coloured insulation of the internal wires should not be visible;



the equipment outer casing is not damaged and all screws are in place;



there are no overheating or burn marks on the plug, cable or the equipment;



RCDs are working effectively, by pressing the ‗test‘ button every day.

Workers should be instructed to report any of these faults immediately and stop using the tool
or cable as soon as any damage is seen. Managers should also arrange for a formal visual
inspection of 230V portable equipment on a weekly basis.
Damaged equipment should be taken out of service as soon as the damage is noticed. Do not
carry out makeshift repairs.
Some faults, such as the loss of earth continuity due to wires breaking or coming loose within
the equipment, the breakdown of insulation and internal contamination (eg dust containing
metal particles may cause shorting if it gets inside the tool), will not be spotted by visual
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inspections. To identify these problems, a programme of testing and inspection is necessary.
This testing and inspection should be carried out by someone trained to do this. As well as
testing as part of the planned maintenance programme, combined inspection and testing
should also be carried out:


if there is reason to suspect the equipment may be faulty, damaged or contaminated, but
this cannot be confirmed by visual inspection; and



after any repair, modification or similar work to the equipment, which could have affected
its electrical safety.

Similar checks to those recommended for 230V hand tools are appropriate for other site
electrical equipment.
With lighting systems, provide protection for cabling in the same way as for tools. Protect
bulbs against breakage. If breakage does occur, the exposed filaments may present a hazard.
Make sure there is a system for checking bulbs to maintain electrical safety and also to keep
the site well lit.
Tools and equipment should be suitable for site conditions. DIY tools and domestic plugs and
cables are not designed to stand up to everyday construction work. Also observe other
restrictions on use imposed by manufacturers.
If work is to be done in areas where there is a risk of flammable vapours (such as in a
petrochemical works), it will be necessary to select specially designed electrical equipment to
prevent it acting as a source of ignition due to sparks and overheating. Precautions should be
covered in the project health and safety plan and the operator of the premises should be able
to provide advice. Specialist advice may also be needed.
Overhead power lines
Contact with overhead power lines is a regular cause of death and injury. Any work near
electric distribution cables or railway power lines must be carefully planned to avoid
accidental contact.
The most common operations leading to contact with overhead lines are:


operating cranes and other lifting equipment;



raising the body or inclined container of tipper lorries;



operating excavators and other earth-moving equipment;



handling long items such as scaffold tubes, metal roof sheets, ladders etc;



using MEWPs.

Where possible all work likely to lead to contact with the overhead line should be done in an
area well clear of the line itself. Where this is not feasible, either the power line must be made
dead or suitable precautions must be taken to prevent any danger. For some jobs, it may be
necessary for the electricity supplier to isolate or re-route overhead lines to enable work to
proceed.
In some cases it may be possible to alter the work to eliminate the risk, eg by reducing the
length of scaffold tubes, ladders or roof sheets to ensure that the line cannot be contacted
accidentally.
If plant is working in the vicinity of an overhead power line, the distance between the plant
and the overhead line should be at least:


15 m (plus the length of the jib) if the lines are suspended from steel towers; or
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 9 m (plus the length of the jib) if the lines are supported on wooden poles.
In cases where approach is likely, stout, distinctive barriers should be erected at ground level
to prevent access (see Figure below). Where work is to take place close to overhead lines,
detailed precautions should be discussed with the owner of the lines (any work next to any
railway where the work is likely to encroach onto railway land should in any case be discussed
with the railway operator before work begins). However, the responsibility for ensuring that
precautions are adequate remains with the contractors undertaking the work, not with the
owner of the power lines.

Figure: Ground-level barrier for plant working near an overhead power line
In addition to the specific precautions required when working in the vicinity of
overhead power lines, you should also:


erect high-visibility barriers at least 6 m away, to prevent inadvertent approach by other
site vehicles (see Figure below);



install clearly marked crossing points beneath the lines at a height specified by the
electricity supplier;



prohibit the storage of materials in the area between the overhead lines and the groundlevel barriers.

237

Figure: Diagram showing normal dimensions for „goal post‟ crossing points and
barriers
Slips and trips
Something as simple as a slip or trip is the single largest cause of injuries on construction
sites, leading to more than 1000 major injuries being reported each year. Most of these
injuries can be easily avoided by effective management of those areas of the site where
workers need access, such as corridors, footpaths, stairwells and site cabins.
The main causes of this type of accident are:


having to walk over uneven ground, particularly when carrying unwieldy objects;



tripping over building materials or waste which has simply been left lying around;



tripping over trailing cables;



slipping caused by wet surfaces or poor ground conditions;



trips caused by small changes in level.

Although each of the problems can be dealt with quite simply, in practice it is difficult because
site conditions are constantly changing. It is therefore essential that site managers exercise
good control and that everybody working on site takes responsibility for ensuring that the way
they do their work does not create a risk for others, e.g. due to leaving trailing cables across
corridors or leaving waste materials in stairwells.
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Working in confined spaces
What can you do to prevent accidents?


Keep the work and storage areas tidy;



Plan deliveries to minimize the amount of materials on site;



Make sure corridors, stairways, footpaths and other areas used by pedestrians are kept
clear of obstructions at all times;



Have clearly designated walkways with good conditions underfoot (leveled if rutted,
stoned if muddy, gritted when icy);



Where small changes of level cannot be avoided (e.g doorways into buildings) consider
the use of soundly constructed temporary ramps or some other way of providing easy and
safe access;



Have proper arrangements for the disposal of waste materials, e.g provide clearly
identified areas where waste can be left for later collection. Don‘t forget that this is just as
important for work inside buildings; you might want to consider providing wheelie bins
or wheeled skips for people to put their rubbish in. Ask yourself the following questions:
–

Whose job is it to clear up the waste?

–

How often does this need to be done?

–

Are bins provided? By whom? How many? Where are they positioned?

–

Who empties the bins? Where to? How do they do this?

–

Whose job is it the make sure the waste is removed from site?



Keep inside and outside work areas adequately lit;



Pay particular attention to maintaining good conditions at the foot of access stairs and
ladders;



Ensure everybody on site wears footwear that provides good grip;



Use cordless tools when possible to avoid having to manage cable runs.



Where cables are needed for temporary lighting or mains-powered tools, run these at high
level, particularly along corridors;



If temporary coverings are used to protect finished floor surfaces, make sure these do not
create a risk of slipping or tripping;



Use mechanical plant to move materials to storage areas that are convenient to where
they will be used. This will reduce the need to carry objects over poor ground;
Make sure that steps leading to site cabins are properly constructed;




Make sure everyone knows what they have to do to manage their own materials, waste
and equipment to keep the site tidy and reduce the risk of tripping.

Not knowing the dangers of confined spaces has led to the deaths of many workers. Often
those killed include not only those working in the confined space but also those who try to
rescue them but who are not properly equipped to carry out the task safely.
Inadequate planning and insufficient knowledge are a major cause of accidents in confined
spaces. Accidents are caused by a combination of factors arising from a lack of safety
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awareness, inadequate supervision and a lack of training. It is therefore essential that work in
such spaces is only undertaken by skilled and trained people. If work in a confined space
cannot be avoided, it will often be safer to bring in a specialist for the job.
What is a confined space?
A ‗confined space‘ can be either:


a place which is substantially, though not always entirely, enclosed; or



a place where there is a reasonably foreseeable risk of serious injury from hazardous
substances or conditions within the space or nearby.

Some confined spaces are easy to identify, such as closed tanks, vessels, ducts and sewers.
Other are less obvious, such as basement rooms, toilets, building voids, vats, deep excavations
and open-topped tanks. Of course a confined space may not necessarily be enclosed on all
sides or may only become a confined space because of a change in the conditions inside.
Why is a confined space dangerous?
Air in the confined space is made unbreathable either by harmful gases and fumes or by lack
of oxygen. There is not enough natural ventilation to keep the air fit to breathe. In some cases
the gases may be flammable, so there may also be a fire or explosion risk.
Working space may be restricted, bringing workers into close contact with other hazards such
as moving machinery, electricity or steam vents and pipes. The entrance to a confined space,
eg a manhole, may make escape or rescue in an emergency more difficult.
How does a confined space become dangerous?
Some confined spaces are naturally dangerous, e.g. because of:


gas build-up in sewers and in manholes and pits connected to them;



gases leaking into trenches and pits in contaminated land such as old refuse tips and old
gas works;



rust inside tanks and vessels, which eats up the oxygen;



liquids and slurries, which can suddenly fill the space or release gases into it when
disturbed;

chemical reaction between some soils and air causing oxygen depletion, or the action of
ground water on chalk and limestone producing carbon dioxide.
Some places are made dangerous by vapours from the work done in them. Keep hazards out
of confined spaces. Do not use petrol or diesel engines because exhaust gases are harmful.
Paints, glues etc may give off hazardous vapours. Ensure the confined space has enough
ventilation to make the air fit to breathe. Mechanical ventilation might be needed.


How do I work safely?
There should be a safe system of work for operations inside confined spaces. Everyone should
know and follow the system. A permit-to-work system may be required.
For safe working, first try to find a way of doing the job without going into the confined space.
If entry is essential:


identify what work must be done in the confined space and the hazards involved;



consider if the space could be altered to make it permanently safe or if the work could be
changed to make entry to the dangerous area unnecessary;
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make sure workers have been trained in the dangers and precautions, including rescue
procedures;



make sure the entrance to the space is big enough to allow workers wearing all the
necessary equipment to climb in and out easily;



before entry, ventilate the space as much as possible, test the air inside the space and only
enter if the test shows it is safe;



after entry, continue to ventilate the space and test the air for toxic substances, flammable
gases and oxygen deficiency as necessary;



if there is a flammable risk, the space must be ventilated until it is safe. When selecting
equipment, remember heat or sparks from electrical or other equipment could ignite
flammable vapours, so air-powered tools may be required. The risk from flammable
vapours is very high when work is carried out on the tanks of petrol service stations and
similar sites. This is work which may be safer left to a specialist contractor;



disturbing deposits and slurries in pipes and tanks may produce extra vapour, resulting in
a greater risk, so clear deposits before entry where possible;



if the air inside the space cannot be made fit to breathe because of a toxic risk or lack of
oxygen, workers must wear breathing apparatus;



never try to ‗sweeten‘ the air in a confined space with oxygen as this can produce a fire
and explosion risk;



workers inside the confined space should wear rescue harnesses with lifelines attached,
which run back to a point outside the confined space;



someone should be outside to keep watch and to communicate with anyone inside, raise
the alarm in an emergency and take charge of rescue procedures if it becomes necessary.
It is essential those outside the space know what to do in an emergency. They need to
know how to use breathing apparatus if they are to effect a rescue.

Figure :
A worker wearing full breathing apparatus is also wearing a
harness and lanyard connected to a winch so that he can be hauled to the surface
in an emergency without others having to enter the manhole to rescue him
Prevention of drowning
There is a risk of drowning when people work beside or above water or have to pass near or
across it on their way to or from their workplace. People can also drown in other liquids such
as slurries in lagoons, foodstuffs in open vats in food processing works and solutions of
chemicals in factories.
If people have to work over or in the vicinity of water, there must be a safe system of work,
and they must be properly trained. Equally important is the provision of proper equipment
and suitable emergency procedures, together with the information and training necessary to
use the equipment and respond effectively in an emergency.
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The most immediate danger following a fall into water is drowning. Causes or contributory
factors include:


shock of sudden immersion in cold water;



weight of waterlogged clothing;



incapacity following injury caused by striking an object during the fall or while in the
water;



fatigue or hypothermia where rescue is not immediate.

The measures given in paragraphs below should be taken to significantly reduce these risks.
Preventing a fall into water
Erect barriers to stop people from falling into the water or other liquid. In most cases guard
rails and toe boards or a similar barrier will be needed at open edges to ensure people cannot
fall. In factories, farms and some other locations it may be possible to cover the surface of the
container or to drain it.
A safe system of work also includes other considerations, e.g. diverting or reducing rates of
flow in channels where possible by closing sluice gates and the arrangements for training and
supervision of employees etc.
Raising the alarm
When working over or near to water there should be means to raise the alarm if anyone has
fallen into the water. It may be advisable to provide whistles and lights to help locate people in
the water.
Keeping afloat
life jackets to those at risk. Life jackets should ideally be auto-inflating and should always be
worn. They are designed to support an unconscious person in the water and turn them face
upwards. It is essential that anyone who needs to wear a life jacket is trained in its use.
Buoyancy aids are intended to provide a conscious person with enough extra buoyancy to stay
afloat and achieve a reasonably good floatation position, but they may not turn an
unconscious person over from a face-down position.
Grab and throw lines
A grab line can be tensioned across the river downstream of the work site to act as a safety
feature. This line should be tensioned across the river so that it runs at 45 degrees to the flow,
with the most downstream end to the bank from which easiest access can be made. This
allows the swimmer to be washed to the downstream end as they hit the line. Do not tension
the line at 90 degrees to the flow.
A throw line should not be tied to anything. For use in moving water it needs to be 8-12 mm
diameter for ease of handling, brightly coloured and able to float to avoid entanglement on the
river bed. If the force is too much to hold, the rescuer should walk down the bank recovering
or releasing the line to avoid the possibility of the rescuer being pulled into the river. A tied or
snagged line may have the effect of submerging the person in the water if the current is fast.
Rescue boats
Suitable rescue boat or boats with a competent operator may be needed. This is particularly
important when people may fall into the sea or flowing rivers. The boat should be designed so
that it is easy to pull a casualty from the water into the boat. The type of rescue boat depends
on the circumstances of the work and type of water and any currents. In fast-flowing water,
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two people may be necessary to carry out a rescue, one to manoeuvre the boat and the other to
pull the casualty from the water.
To be effective, these precautions need to be maintained. People need to know what to do in
an emergency and how to raise the alarm.
People are also at risk of drowning when they must travel by boat to reach their workplace,
e.g. for certain work at docks, in rivers, at dams and on islands. Any boat used to convey
people by water to or from a place of work should:


be of suitable construction



be properly maintained;



be under the control of a competent person; and



not be overcrowded or overloaded.

Protective equipment
Some advice about general personal protective equipment (PPE), which may be required to
protect against injury.
Hard hats
On almost all sites there is a risk of injury from falling materials. Minimize these risks by
providing suitable barriers and toe boards at the edge of work platforms to prevent materials
from falling. Deal with the remaining risks by providing suitable head protection.
Hard hats (helmets) are required where anybody might be struck by falling materials or where
people might hit their heads.
These are just some of the hazards to consider:


loose material being kicked into an excavation;



material falling from a scaffold platform;



material falling off a load being lifted by a crane or goods hoist or carried on a site dumper
or truck;



a scaffolder dropping a fitting while erecting or dismantling a scaffold.

Decide on which areas of the site hats have to be worn. Tell everyone in the area, if necessary
make site rules.
Provide employees with hard hats. Make sure hats are worn and worn correctly. There are
many types of hat available; let employees try a few and decide which is most suitable for the
job and for them. Some hats have extra features including a sweatband for the forehead and a
soft (or webbing) harness. Although these hats are slightly more expensive, they are much
more comfortable and therefore more likely to be worn.
Footwear
Is there a risk of injury from either:


materials being dropped on workers‘ feet; or



nails, or other sharp objects, penetrating the sole?

If so, boots with steel toecaps and mid-soles may be needed. Foot protection comes in many
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types and styles and manufacturers offer advice on the most suitable footwear for specific
types of hazard.
Wellington boots are essential in preventing burns from wet cement or concrete as the cement
content, when mixed with water, becomes highly corrosive and can cause severe burns to the
skin.
Goggles and safety spectacles
These are required to protect against:


flying objects, e.g. when using a nail gun. To provide adequate protection goggles should
be shatter-proof – check the manufacturer‘s specification;



sparks, e.g. when disc-cutting;



ultraviolet radiation from welding – specialist goggles or shields are required;



chemical splashes.

Eye protection should be readily available in sufficient numbers so that any that are lost,
destroyed or become defective can be replaced. If protection against corrosive splashes is
needed, visors can protect the whole face.
Outdoor clothing
Where employees regularly work outdoors and they cannot be sheltered from the weather,
wind and waterproof clothing will be needed. There should be facilities for storing clothing
not worn on site and protective clothing as well as for drying wet clothing.
A major hazard to the skin is exposure to ultraviolet rays from the sun. The effects can vary
from sunburn (blistering and peeling of the skin) to permanent damage and increased risk of
skin cancer. Construction workers who are outdoors for long periods of time are at the
greatest risk and should take steps to protect their skin by:


wearing a long-sleeved top and covering their legs;



regularly applying high-protection sun cream to exposed skin; and



carrying out periodic checks for any visible changes in skin, such as changed or newly
formed moles or any skin discolouration.

High-visibility clothing
Many accidents happen when people in hazardous positions cannot be seen. It is important to
plan work to avoid placing people in these positions. Where this is not possible, provide highvisibility clothing.
It is essential that this clothing be kept clean if it is to be effective. Badly soiled garments
should be replaced.
High-visibility clothing will be needed wherever workers:


could be run down by vehicles, e.g. signallers assisting with vehicles being manoeuvred
and anyone engaged in roadworks;



need to be seen by others to allow them to work safely, e.g. signallers assisting in lifting
operations need to be clearly visible to the crane driver.

Gloves
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Suitable gloves can protect against dusts (such as cement), wet concrete and solvents, which
can cause dermatitis. They can also protect against cuts and splinters when handling bricks,
steel and wood. A range of different gloves should be available to suit different jobs and
different workers.
Work affecting the public
It is not only workers who are at risk from construction work. Members of the public are
killed and seriously injured each year. The dead and injured include children.
Accidents often happen when people are walking near a building being built, refurbished or
demolished, or walking near work in the street. Remember, when working in public areas, the
work needs to be planned and executed to take account of the needs of children,the elderly
and those with disabilities.
Keeping the public out
The best way to protect members of the public is to keep them out of the area where you are
working. This is generally achieved by erecting a 2 m high perimeter fence or hoarding. If
alterations are needed or some of the fencing needs to be taken down temporarily, make sure
it is put back before leaving the site for meal breaks and at the end of the day. Lock the site
gates and any other doors and windows at night.
If work is being done in occupied premises, clear responsibilities for maintaining the fencing
and keeping those not involved in the work away need to be agreed with the building occupier.
If the site is near a school, or on or near a housing estate, it may be helpful to contact the head
master or residents‘ association etc. to seek their help to discourage children from
trespassing.
Many children see construction sites as adventure playgrounds. Even though they may be
entering the site without authority or may be trespassing, they should still be protected from
site dangers; many will be too young to appreciate the risks they are running.
Take the following steps to reduce the chance of children injuring themselves if they do get
onto the site. At the end of the working day:


barrier off or cover over excavations, pits etc;



isolate and immobilize vehicles and plant; if possible lock them in a compound;



store building materials (such as pipes, manhole rings, cement bags etc.) so that they
cannot topple or roll over;



remove access ladders from excavations and scaffolds; and



lock away hazardous substances.

Security measures may also be needed. These can often strengthen safety measures.
Falling materials
Protect passers-by with toe boards, brick guards and/or netting on scaffolding, but remember,
most netting will only retain light material. Fans and/or covered walkways may also be
needed where the risk is particularly high. Use plastic sheeting on scaffolds to retain dust,
drips and splashes which may occur when cleaning building façades. Make sure the sheets do
not make the scaffold unstable.
Tie down loose materials and remove debris from scaffold platforms. Do not stack material on
scaffolds unless it is needed, and then not above the level of the toe board unless brick guards
or another way of retaining material has been provided. Tie down scaffold boards if high
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winds are possible.
When using gin wheels or power-driven hoists, select a safe place where members of the
public are not at risk.
Use debris chutes when removing debris into a skip. Cover over the skip to stop flying debris
and cut down dust.
Work in the roadway or footway
When working on the footpath or roadway, there could be a hazard to pedestrians and traffic.
Road traffic may also present a hazard to the people on site.
When planning work in the roadway or footpath consider:


signs for traffic and pedestrians to warn people about the work and the diversions they
are expected to follow;



temporary traffic controls and their maintenance;



cones, and barriers to mark the safety zone within which the work can be carried out
safely;



barriers and tapping boards to protect the public. Barriers around street works perform
two functions. Firstly, they alert the public to the presence of such work and direct them
to where they want to be via a protected area. Secondly, if members of the public do
approach the site, the barriers should be of sufficient strength and stability to prevent
them from being injured if they fall;



suitable temporary walking surfaces (including ramps if required) that are free of tripping
hazards, paying particular attention to the needs of the elderly, those with prams,
wheelchair users and visually impaired people;



temporary lighting, which might be needed at night if there is insufficient street lighting;



materials storage, e.g. do not leave paving slabs propped on edge, or pipes loosely stacked
in areas where they might be disturbed. Do not store materials in the path of pedestrians
and watch out for trailing cables;



the movement of vehicles and plant into and out of the work area;



providing high-visibility clothing for those working on or next to the roadway;



other hazards, e.g. buried cables and support for the sides of excavations.

On some occasions, the pavement will have to be closed to protect the public, e.g. during
pavement work, demolition work, façade cleaning, raising hot asphalt, scaffold erection or
dismantling. The area may need to be barriered off and a safe alternative route provided for
pedestrians. Get in touch with the Roads Authority for advice.
Scaffolding
Ensure that scaffolding does not present a danger to members of the public after it has been
erected. Ensure that there are no protruding components that can injure people as they walk
past. If a covered walkway is provided, make sure it is properly demarcated. Be aware of the
needs of people with disabilities, e.g. visually impaired people may require tapping boards at
low level to ensure they follow the protected route. Take steps to stop people gaining access to
the scaffold when you are not on site by removing ladders at ground level. During
refurbishment or repair work, think about additional places where access to the scaffold can
be gained, e.g. from inside the building through a higher-level window, and take steps to avoid
it.

246

Dusty and hot work
Fence off hot work, such as welding or the use of disc cutters, to contain dust and sparks.
Fence off bitumen and similar boilers which have to be sited in a public space.
Site visitors
Make sure site visitors report to the person in charge of the site and know where to go –
notices may be required at the site entrance. A waiting area may be needed. Visitors should
not be allowed to wander around the site alone. A booking- in system may be needed on larger
sites. A procedure of providing instructions to visitors may be required.
When housing estates are being built or properties are being refurbished, people not involved
in the work who are unfamiliar with construction site hazards may well want to look around
the site. Make sure they are accompanied at all times and given any necessary protective
equipment such as helmets or boots. Programme operations so that work is not in progress on
the parts of the site the public visit regularly. Arrange and sign access routes across the site to
keep visitors away from site hazards.
Monitoring and reviewing
With any business activity, checks need to be made to make sure that what should be
happening is actually being carried out in practice and that people are fulfilling their duties.
Checking health and safety precautions are being taken is as important as checking progress
and quality. Site supervisors need to see that their company considers the fulfilment of their
corporate health and safety responsibilities as an essential part of the construction work.
Who is responsible for monitoring health and safety on site and are they trained and
competent to carry out this role? How often should this monitoring be carried out and what
system do you have in place to check that it is?
Who is responsible for managing and monitoring any contractors while they are on site to
check they are working safely and to their method statement as agreed? Are contractors
expected to sign in and report to a named site contact so that their presence on site is always
known? What is your method of dealing with contracting firms or individual employees who
fail to work safely?
If a safety adviser is employed to visit sites and review safety, do they report problems to the
site manager and to the employer? Are matters put right and how will you receive
confirmation of this? Do the same problems keep recurring? If there are problems, find out
why.
Act before there is an accident or someone‘s health is damaged. Keeping a record of accidents,
illnesses and treatments given by first aiders will help to identify trends. If an accident
happens, find out what happened and why. Minor accidents and ‗near misses‘ can give an
early warning of more serious problems. Consider whether the accident would have happened
if the work had been better planned or managed or employees had been better trained. Could
site or company rules have been clearer or could plant and equipment have been better
maintained? Don‘t just put the blame on human error or other people without thinking why
the error was made.
Appendix 1 (at the end of this article) contains a basic checklist that identifies some of the
hazards most commonly found on construction sites. It is not an exhaustive list but is
intended to help you decide whether your site is a safe and healthy place to work.
Health and safety management and the law
All work activities are covered by health and safety law. The law which is most relevant to
construction health and safety is set out here.
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The Health and Safety at Work etc Act 197443
This Act applies to all work activities. It requires employers to ensure, so far as reasonably
practicable, the health and safety of their employees, other people at work and members of
the public who may be affected by their work.
Employers should have a health and safety policy. If they employ five or more people, the
policy should be in writing. Use the advice in this book to draw up a policy. Keep the policy
clear and simple. Make sure everybody in the firm knows about and understands the health
and safety systems which have been developed and that these systems directly relate to the
operations of the company. The safety policy should cover three distinct aspects:


a general statement of the company‘s health and safety policy. This announces the
company‘s intent to have high standards of health and safety, what it intends to achieve
and how it intends to achieve it;



the organization for carrying out the policy, including reference to the management
systems and safety representatives. It should include who is responsible for what and
when and how they will achieve it; and



the specific arrangements that the company operates for managing health and safety
during its normal work activities. It should cover, where relevant, the activities addressed
in Section 3 and how the considerations addressed in Section 2 (such as emergency
procedures, provision of welfare facilities, accident reporting, site induction etc) will be
managed.

The self-employed should ensure, so far as reasonably practicable, their own health and safety
and make sure that their work does not put other workers or members of the public at risk.
Employees have to co-operate with their employer on health and safety matters and not do
anything that puts themselves or others at risk (see paragraphs 663-667). Employees should
be trained and clearly instructed in their duties.
The Management of Health and Safety at Work Regulations 199944
The Management of Health and Safety at Work Regulations 1999 (MHSWR) apply to
everyone at work, regardless of what that work is. They require employers to plan, control,
organise, monitor and review their work.
To do this they should:


assess the risks associated with work to identify the control measures necessary to reduce
these risks;



have access to competent health and safety advice;



provide health and safety information and training to employees;



have arrangements to deal with serious and imminent danger; and



co-operate in health and safety matters with others who share the workplace.

Risk assessment
Employers and the self-employed must identify the hazards involved with their work, assess
the likelihood of any harm arising and decide on adequate precautions. This process is called
risk assessment and is central to all planning for health and safety.
Risk assessment can be carried out in the five stages listed below. It is recommended that
employers and the self-employed carry out their own risk assessments as they know their own
industry, their own company and the risks that their employees face. What is important is that
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those carrying out risk assessments understand the requirements of the Regulations and
possess the knowledge and judgement to ensure the most suitable precautionary measures are
put into practice.
The risk assessment can either be carried out on a single specific task, or on the job as a
whole, providing it is not too big. The assessment may highlight the need for specific
assessments (such as manual handling, COSHH or noise) to be undertaken.
How is a risk assessment carried out?
Step 1: Look for the hazards
Consider the job, how it will be done, where will it be done and what equipment, materials
and chemicals will be used.
What are the hazards that could cause harm? Here are some examples that are regular causes
of serious and fatal accidents or ill health:


falling from an open edge or through a fragile surface;



being struck by site vehicles;



collapse of an excavation or part of a structure;



use of a vibrating hand tool;



work with materials (eg lead, asbestos or solvents) that could be a health problem;



dust from cutting, grinding or drilling.

The most common construction hazards are identified in Section 3.
Step 2: Decide who might be harmed and how
Think about employees, the self-employed, employees of other companies working on the job,
site visitors and members of the public who may be in the area or outside the site.
Safe working often depends on co-operation between firms. Consider how they need to be
taken into account in the assessment. Identify problems the work may cause for others at the
site, or problems they may cause for those doing the work and agree necessary precautions.
Tell the principal contractor or whoever is controlling the site what has been agreed.
Step 3: Evaluate the risks and decide on action
Where there is a risk that someone could be harmed consider:


First: Can the hazard be removed completely? Could the job be done in another way or
by using a different, less hazardous, material? If it can, change the job or process to
eliminate the risk.



Second: If the risk cannot be eliminated, can it be controlled? Applying the advice and
guidance given in Section 3 will help here. For example, while it may be necessary to
apply a solvent-based material, the exposure of workers to hazardous vapours may be
reduced by applying it by brush or roller rather than by spraying. If the precautions
described in Section 3 have not been taken, is there an equivalent or better standard of
protection? If not, more needs to be done.



Third: Can measures be taken which will protect the whole workforce? For example, to
prevent falls, guard rails at edges provide safety for everyone in the area.



Fourth: Can the number of people at risk be reduced? For example, by reducing the size
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of the site workforce while cranes are in use for erecting structural frames etc, or by
undertaking higher-risk tasks outside normal site working hours when only essential
personnel will be present.
Step 4: Record the findings
Employers with five or more employees should record the significant findings of their
assessment as an aid to controlling hazards and risks. No specific form is required providing
that the information is recoverable.
Employers should pass on information about significant risks and the steps they have taken to
control the risks, even when they employ less than five people.
Step 5: Review the findings
Reviews are important. They take account of unusual conditions on some sites and changes in
the way the job is done. Reviews allow lessons learned from experience to be taken into
account. A new assessment is not always needed for every job, but if there are major changes,
a new assessment will be needed. In other cases only the principal contractor will be in a
position to do a full assessment. For example, it may be the potential interaction of two or
more contractors that leads to increased risk; in such cases the principal contractor should
take the lead.
Method statements
Method statements are not required by law, but they have proved to be an effective and
practical management tool. They can take account of risks identified by the risk assessment
and communicate the safe system of work to those undertaking it, especially for higher-risk
complex or unusual work (eg steel and formwork erection, demolition or the use of hazardous
substances). A method statement draws together the information compiled about the various
hazards and the ways in which they are to be controlled for any particular job from the
conclusions of the risk assessments.
A method statement also takes account of the company‘s health and safety organisation and
training procedures and may include arrangements to deal with serious or imminent danger.
The method statement describes in a logical sequence exactly how a job is to be carried out in
a safe manner and without risks to health, and includes all the control measures. This will
allow the job to be properly planned and resourced with the appropriate health and safety
resources needed for it. It can also provide information for other contractors working at the
site about any effects the work will have on them and help the principal contractor to develop
an overall health and safety plan for the construction phase of a project (see paragraphs 616618).
If a similar operation is repeated, the statement will be similar from job to job. However, if
circumstances change markedly, eg with demolition, the statement will need to be revised for
each job.
The method statement is an effective way of providing information to employees about how
they expect the work to be carried out and the precautions that should be taken. The most
effective health and safety method statements often have a number of diagrams to make it
clear how work should be carried out. Checking that the working methods set out in the
statement are actually put into practice on site can also be a useful monitoring tool.
When reviewing the risk assessments, use the information from monitoring previous jobs and
accident records and investigations. It will help to decide if adequate precautions are being
applied.
Health and safety training and advice
Employers are responsible for ensuring health and safety and must ensure that they have a
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competent source of advice. The person providing this advice may need extra training in
health and safety to meet this responsibility properly. Sometimes it may be necessary to use
external advisors.
As with all training, whether for managers or site workers, there is a need to identify:


what they know already;



what they need to know and what skills they need;



how best to provide the extra knowledge and skills they need.

Employers can then decide whether to provide the training in-house, use an external training
course or a consultant.
If there isn‘t adequate expertise in the company, further advice may be obtained from:


the Construction Industry Training Board (CITB);



employers‘ and trade organizations such as the Building Employers‘ Confederation (BEC),
the Federation of Master Builders (FMB) and the Construction Federation;



training and enterprise councils and local enterprise companies;



local health and safety groups;



insurance companies;



suppliers – they must provide instructions on using machines, tools, chemicals etc and
product data sheets. Also, containers often have helpful labels;



safety magazines – they have useful articles and advertise safety products and services;



the British Safety Council (BSC), the Royal Society for the Prevention of Accidents
(RoSPA), the Institution of Occupational Safety and Health (IOSH) and many other
independent companies and consultants run training courses – look in the telephone
directory;



HSC publishes a newsletter about new HSE publications, changes in the law and similar
items of interest, and there is also a twice-yearly newsletter for the construction industry
entitled Site Safe News;



the HSE website: www.hse.gov.uk/construction.

Workers must be trained in safe working practices. Employees cannot be relied upon to pick
up safety training on the job from their workmates – they might simply be learning someone
else‘s bad habits. Employers need to be sure of their employees‘ abilities before setting them
to work and need to provide necessary training where it is required.
Foremen and supervisors play an important role in ensuring work is done correctly. They
control the way in which work is carried out on site. This means they can and should ensure
that work is safe. They also have an important role in passing on training and information to
workers on site, such as with toolbox talks. However, they cannot do this properly unless they
are trained in safe and healthy working practices.
As workers come to the United Kingdom from other countries, the possible lack of
understanding of the English language presents significant communication problems.
Effective steps must be taken so that workers who cannot speak English can work safely and
without risks to their own health and safety or the health and safety of others who may be
affected. Employers have a duty to provide employees with information and instructions that
are comprehensive and relevant, and in a language they understand. This may mean engaging
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a bilingual supervisor who can give instructions, training and supervision in the appropriate
language.
The Construction (Design and Management) Regulations 19942
The Construction (Design and Management) Regulations 1994 (CDM) require that health and
safety is taken into account and managed throughout all stages of a project, from conception,
design and planning through to site work and subsequent maintenance and repair of the
structure.
Who does CDM affect?
CDM affects everyone who takes part in the construction process: the client, the designers and
contractors. Where they apply, the Regulations require two additional roles to be fulfilled: the
planning supervisor and the principal contractor. The Regulations also require the health and
safety plan and the health and safety file to be produced.
What does CDM require?
CDM requires that everyone who can contribute to improving site health and safety plays
their part. What each duty holder can do will vary from project to project. The efforts
everyone makes should be proportional to the health and safety risks associated with the work
and the difficulty of managing those risks. This means that if the project is complex and the
risks are high, more effort is needed than if the project is relatively small or has lower risks.
When does CDM apply?
The Regulations apply to most common building, civil engineering and engineering
construction work (see Figure 54). They do not apply to construction work where the local
authority is the enforcing authority for health and safety purposes. This means that where
work is not notifiable (see Figure 1) and is either:


carried out inside offices, shops and similar premises where the construction work is done
without interrupting the normal activities in the premises and without separating the
construction activities from the other activities; or



the maintenance or removal of insulation on pipes, boilers or other parts of heating or
water systems; then it is not subject to the CDM Regulations.

Apart from this exception, the CDM Regulations apply to all design work carried out for
construction purposes (including demolition and dismantling). If any site work requires
design work, even for temporary works, the Regulations will apply to the design aspect even if
the Regulations do not require the appointment of a planning supervisor or a principal
contractor.
The CDM Regulations apply to all demolition and dismantling work, regardless of the
length of time the work will take or the number of people undertaking it.
The Regulations also apply to other construction work unless:
 the work will last 30 days or less and involve less than five people on site at any one time;
or


the work is being done for a domestic client (that is someone who lives or will live in the
premises where the work is being done). In this case only the duties to notify HSE and
those placed on designers apply (see paragraphs 34-37 and 623-629). However, in some
instances domestic clients may enter into an arrangement with a developer who carries on
a trade, business or other activity. For example, a developer may sell domestic premises
before the project is complete. The domestic client then owns the incomplete property,
but the developer still arranges for the construction work to be carried out. In this case
the CDM requirements apply to the developer.
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What is the health and safety plan?
The health and safety plan develops with the project and has at least two distinct phases (the
first is associated with design and planning of the project before tendering or contractor
selection, the second is associated with the construction phase). The planning supervisor is
responsible for seeing that the plan is started. The purpose of the plan is to ensure
information relevant to health and safety is passed on to those who need it.
The pre-construction-stage health and safety plan may include:


a general description of the work and details of project timescales;



details of health and safety risks as far as they are known, including information that
clients are required to provide about site-specific risks (eg asbestos or contaminated land
etc), and designers about particular project risks they were unable to eliminate and the
assumptions in broad terms they have made about precautions that will be taken;



information required by possible principal contractors to allow them to identify the health
and safety competences and resources they will need for the project;



information on which to base a construction-phase health and safety plan.

The pre-construction-stage health and safety plan needs to be available to possible principal
contractors at the start of selection or tendering procedures. It informs them of the health,
safety and welfare matters they need to take into account when planning for site work. Often
the necessary information will already be contained within existing documents (eg
preliminary documents and design drawings). In these cases the plan can simply be an index
to where the necessary information can be found within the other documents. Where this is
not the case, a separate plan will be required containing the additional material.
The plan only needs to contain information that is specific to the project and is necessary to
assist the development of safe systems of work. The plan does not need to repeat information
that a competent contractor would already know. Including unnecessary or irrelevant
material can make essential information more difficult to identify and reduce the effectiveness
of the plan as a way of passing on information.
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CDM decision tool
For the construction phase, the principal contractor develops the health and safety plan so
that it addresses issues that are relevant to health, safety and welfare matters key to the
project. Issues which need to be considered for inclusion in the plan include:


how health and safety will be managed during the construction phase, including details of
how information and instructions will be passed to contractors and how their activities
will be co-ordinated;



contractors‘ risk assessments and health and safety method statements for high-risk
activities;



information about welfare arrangements sufficient to allow contractors on the project to
understand how they can comply with welfare requirements;
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common arrangements (eg on welfare, site hoardings and emergency procedures);



how contractors, material suppliers and plant and equipment supplied for common use
will be selected;



how the views of workers and their representatives on health and safety issues associated
with the project will be co-ordinated;



information on necessary levels of health and safety training for those working on the
project and arrangements for project-specific awareness training and refresher training
such as toolbox talks;



arrangements for monitoring compliance with health and safety law;



site health and safety rules and relevant health and safety standards where appropriate,
particularly where standards above the minimum statutory requirement are requested by
the client;



procedures for delivering information for the health and safety file.

The extent to which particular items need to be addressed within the plan will depend on the
degree of risk associated with the project and how much coverage has been given to issues in
other documents (eg contract preliminaries and contractor health and safety policies). Where
the risk is low and issues are covered in the principal contractor‘s health and safety policy, a
simple reference to the safety policy arrangements may be sufficient.
The plan should be developed as far as possible before construction work starts, and then
reviewed as necessary to account for changing project circumstances. On many larger projects
design may not be complete. In these cases the construction-phase plan will need to address:


the general management arrangements (eg who will be responsible for management, how
many supervisors will be needed at different stages, how information will be passed to
contractors, how method statements will be agreed etc);



welfare arrangements and how they will be provided and maintained;



procedures for site security;



details of work early in the project for which information is available, explaining how it
will be managed and controlled; and



how new design information will be handled and incorporated into the plan.

What is the health and safety file?
This is a record of information for the client or end user. The planning supervisor ensures it is
produced at the end of the project and is then passed to the client. It gives details of health
and safety risks that will have to be managed during maintenance, repair, renovation or
demolition. Contractors should pass information on these matters that becomes available
during the construction phase to the planning supervisor for inclusion within the file. The
client should make the file available to those who will work on any future design,
construction, maintenance or demolition of the structure.
Details of how information for the file should be presented is best agreed with the client at an
early stage. This will ensure that the information for the file can be gathered in a consistent
manner and the file assembled and presented to the client in a way which will make it easy for
the client to use. Files may also be electronically produced and stored; a paper copy is not
required by law.
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What do the CDM Regulations require?
The client
The principal duties that are placed upon the client are to:


appoint a planning supervisor and principal contractor for each project;



take reasonable steps to satisfy themselves that the planning supervisor,



principal contractor, project designers and any contractors they appoint directly are
competent and adequately resourced to deal with health and safety problems associated
with the project;



obtain and pass on relevant information available to them about health and safety matters
which relate to the project to those who are planning the project. If there is a health and
safety file already available, relevant sections of this should be provided;



ensure that construction work does not start unless a suitable health and safety plan has
been prepared.

Clients may appoint agents to act on their behalf, but before doing so they should make
reasonable enquiries to satisfy themselves that the agent is competent to fulfil the client‘s
duties. This can be effected by sending a declaration to HSE.
The designer
The term ‗designer‘ includes everyone preparing drawings and specifications for the project.
Designers include architects, structural engineers and surveyors. Before preparing any design,
the designer should ensure that the client has been made aware of their own duties under the
CDM Regulations.
Designers should ensure that when they design for construction work, they consider
foreseeable health and safety risks during construction and eventual maintenance and
cleaning of the structure in the balance with other design considerations, such as aesthetics
and cost. They should apply the hierarchy of risk control. This means designers need to
identify the hazards inherent in carrying out the construction work and where possible alter
the design to avoid them. If the hazards cannot be removed by design changes, the designer
should minimise the risks and provide information about the risks that remain.
The design should describe any matters that require particular attention by a contractor.
Enough information should be provided to alert contractors and others to matters which they
could not be reasonably expected to know about.
The designer should also consider in the same way how the structure can be maintained and
repaired safely once built. Designers should do this when they develop almost any design,
including design work for projects where the appointment of a planning supervisor or
principal contractor is not required by the CDM Regulations.
Examples of what designers can do to improve health and safety might include:


designing for non-fragile roofing assemblies instead of fragile ones (falls through fragile
surfaces are a major cause of fatal and serious injuries);



avoiding the need for chasing for cable runs (a job which inevitably exposes workers to
high dust and noise levels) by embedding conduit within the wall finish;



when designing foundations in contaminated land, specifying a driven-pile foundation
(which does not bring contaminated material to the surface) instead of bored piles;



avoiding concrete blocks weighing more than 20 kg (these are difficult to lift and are likely
to lead to long-term back injury to block layers).
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Designers should co-operate with the planning supervisor and other designers on health and
safety matters and supply relevant information. Where CDM applies, information can be
passed via the planning supervisor; where CDM does not apply, it should be supplied as part
of the design information provided to the contractors. The information should include:


the principles of the design relevant to the health and safety of those working on the
project (eg erection sequences which must be followed to ensure stability);



descriptions of special requirements for safe working (eg temporary propping of unstable
structures);



any special assumptions the designer has made about working practices (eg the site will
have been levelled before structural erection begins to allow the safe use of MEWPs for
access for erectors).

If a company or an individual provides any sort of design service to the client or others, or
designs temporary works, regulation 13 will apply.
The planning supervisor
The planning supervisor is appointed by the client. The role of planning supervisor may be
taken on by a company or an individual. The function can be discharged within the client‘s
organization, within the design or construction team. Alternatively, it can be done by some
other independent person, partnership or organization. The role is to:


co-ordinate health and safety during the design and planning phase of the project;




ensure that the pre-construction-stage health and safety plan for the project is produced
in time for it to be provided to bidding contractors as part of the selection process;
give advice about health and safety competence and resources needed for the project;



ensure that written notice of the project is given to HSE;



collect information for inclusion in the health and safety file, which they ensure is
prepared before passing it to the client on completion of the contract.

CDM does not require planning supervisors to visit the site or to assess the performance of the
principal contractor once construction work has begun.
The principal contractor
The principal contractor is appointed by the client to plan, manage and control health and
safety during the construction phase of the project.
Site work should not start until the principal contractor has developed a construction-phase
health and safety plan based upon information provided in the pre-construction health and
safety plan. The plan may need to be developed during the construction phase to take account
of changing conditions on site as work progresses or the design changes.
When planning the job, the principal contractor will need to identify the hazards and assess
the risks of the job. To do this properly, information (including method statements and risk
assessments) may be needed from other contractors who will be working at the site.
When risks arise because of potential interactions between contractors (eg site transport
matters) or a number of contractors are exposed to a common risk (eg from the site electrical
distribution system), the principal contractor should take a positive role in ensuring the
general principles of risk prevention and control are applied.
The principal contractor‘s health and safety plan should take account of the general issues in
Section 2, the specific hazards and risk control measures in Section 3 and the general
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principles of risk assessment in this section (paragraphs 580-591).
Contractors
These are the firms or self-employed people working at the site. They should help the
principal contractor to achieve safe and healthy site conditions by following their instructions.
They should co-operate with other contractors working on the site and provide health and
safety information (including risk assessments – see paragraphs 580-591) to the principal
contractor.
For those contractors who work on larger sites where CDM applies, asking about the project
health and safety plan before starting work will be valuable. Employees need to be told what it
says that affects them. Proposed working methods should fit in with the plan and with site
rules. If they do not, tell the principal contractor.
Health and safety competence
Everyone letting or subletting contracts is expected to take steps to satisfy themselves that the
people who will do the work are competent. This can be done by asking questions such as:



whether the contractor employs a safety advisor or uses the services of a safety consultant,
and how often the safety advisor will visit the job;
whether the contractor has done this type of work previously;



what the contractor‘s safety statistics are in respect of injuries, near misses and dangerous
occurrences;



whether they have been issued with any improvement or prohibition notices or been
prosecuted (this information is available on the HSE website for limited companies,
partnerships and sole traders); and



whether it is their intention to use subcontractors and if so, for what elements of the job
and how will the subcontractor be selected and managed.

CDM requires that anyone letting or subletting contracts must also satisfy themselves that
those who are to do the work are:


competent in relevant health and safety issues; and



intend to allocate adequate resources, including time, equipment and properly trained
workers to do the job safely and without risks to health.

Ask the planning supervisor for their advice and input during the selection process.
The pre-construction-stage health and safety plan should act as a guide to the significant
health and safety issues associated with the project. When tendering for work, being able to
answer questions on these subjects will help designers and contractors to demonstrate
competence and their suitability for the job.
If a client is letting work, or a builder or contractor is subletting work, considering the issues
in this Section and Sections 2 and 3 will help them to decide on relevant questions to ask
when assessing competence. Decide in advance what competences will be needed to do the
work safely and without risk to health and how these can be demonstrated.
The Construction (Health, Safety and Welfare) Regulations 199645
Who has duties under the Regulations?
The main duty holders under these Regulations are employers, the self- employed and those
who control the way in which construction work is carried out. Employees also have duties to
carry out their own work in a safe way. Also, anyone doing construction work has a duty to
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report any health or safety defects to those in control and to co-operate with others on matters
of health and safety.
What do the Regulations cover?
The Regulations cover a wide range of health and safety issues, including:


welfare requirements such as toilets, washing facilities and rest areas;



the support and inspection of excavations;



transport routes and pedestrian segregation;



provisions for higher-risk trades such as demolition; and



emergency and fire procedures.

Much of the advice in Sections 2 and 3 of this book is relevant to these Regulations.
The Work at Height Regulations 20051
These Regulations place duties on employers, the self-employed, employees and those who
control the way in which work at height is carried out. They cover all circumstances where a
person is working at height (both above and below ground) or gaining access to/egress from a
place of work and could fall any distance liable to cause personal injury.
The key provisions of the Regulations are that duty holders should:


avoid work at height where they can;



use work equipment to prevent falls where work at height cannot be avoided;



where the risk of a fall cannot be eliminated, use work equipment to minimize the
distance and consequences of a fall should one occur;



always use measures which afford protection to everyone at risk (eg nets) before using
personal protective measures (eg harnesses);



ensure that the work is risk-assessment based and that the most suitable item of work
equipment is selected and used;



ensure those involved in work at height, including its planning and organisation, are
competent to the level required to carry out their duties safely;



inspect working platforms and work equipment at defined intervals and record the results
(see Appendix 1);



control risks from work involving fragile surfaces.

Section 3 covers the requirements of these Regulations in more detail.
The Construction (Head Protection) Regulations 198940
These Regulations specify when head protection should be worn. Further information can be
found in paragraphs 531-535.
The Lifting Operations and Lifting Equipment Regulations 199810
These Regulations cover the operation of all lifting equipment including those that lift people.
General advice on compliance can be found in the section entitled Moving, lifting and
handling loads. Information on the Regulations can be found in Safe use of lifting equipment.
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Lifting Operations and Lifting Equipment Regulations 1998: Approved code of practice and
guidance.12
The Provision and Use of Work Equipment Regulations 199846
These Regulations cover all types of work equipment and deal with such issues as dangerous
parts of machinery, roll over protections, visibility, and inspection. For further information
read Safe use of work equipment. Provision and Use of Work Equipment Regulations 1998.
Approved Code of Practice and guidance.47
The Control of Substances Hazardous to Health Regulations 200216 (COSHH)
COSHH requires employers to control exposure to hazardous substances to prevent ill health.
They must protect both employees and others who may be affected. COSHH is a useful tool of
good management that sets eight basic measures (listed below) that employers and
sometimes employees must take. It requires a step-by-step approach during which you are
required to assess risks and implement any measures needed to control exposure and
establish good working practices.
What COSHH requires:


Step 1: Assess the risks to health arising from hazardous substances used or created by
your workplace activities.



Step 2: Decide what precautions are needed. You must not carry out work which
could expose your employees to hazardous substances without first considering the risks
and the necessary precautions and what else you need to do to comply with COSHH.



Step 3: Prevent or adequately control exposure. You must prevent your employees
being exposed to hazardous substances. Where preventing exposure is not reasonably
practicable, then you must adequately control it.



Step 4: Ensure that control measures are used and maintained properly and that
safety procedures are followed.



Step 5: Monitor the exposure of employees to hazardous substances if necessary.



Step 6: Carry out appropriate health surveillance where your assessment has
shown this is necessary or where COSHH sets specific requirements.



Step 7: Prepare plans and procedures to deal with accidents, incidents and
emergencies involving hazardous substances where necessary.



Step 8: Ensure employees are properly informed, trained and supervised.

Further information can be found in the COSHH Approved Code of Practice and guidance.19
The Manual Handling Operations Regulations 199211
These Regulations apply to a wide range of manual handling activities involving the
transporting or supporting of a load. This includes lifting, lowering, pushing, pulling, carrying
or moving. They require employers to avoid the need for hazardous manual handling but
where this need cannot be avoided, employers must assess the risk of injury and take
measures to reduce it. Employees also have duties to follow appropriate systems of work,
make proper use of the equipment provided for their safety and to inform their employer if
they identify any hazardous handling activities.
For further information read Manual handling. Manual Handling Operations Regulations
1992 (as amended). Guidance on Regulations.48
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The Control of Noise at Work Regulations 200529
The Noise Regulations require employers to assess the risks to employees from noise at work
and take action to prevent or reduce the noise exposure that produces those risks. If the noise
exposure cannot be reduced sufficiently using other methods, hearing protection must be
provided. Employers must provide employees with information, instruction and training and
carry out health surveillance where necessary.
These Regulations require employers to take specific action at certain action values. The
action values relate to:


the levels of your employees‘ exposure to noise averaged over a working day or week
(lower action value 80 dB, upper action value 85 dB); and



the maximum noise (peak sound pressure) to which employees are exposed in a working
day (lower action value 135 dB, upper action value 137 dB).

The actions you are required to take and further guidance can be found in Controlling noise at
work. The Control of Noise at Work Regulations 2005. Guidance on Regulations.49
The Control of Vibration at Work Regulations 200531
The Control of Vibration at Work Regulations require employers to:


assess the vibration risk to their employees;



decide if they are likely to be exposed above the daily exposure action value (EAV) and if
they are, introduce a programme of controls to eliminate risk or reduce exposure to as low
a level as is reasonably practicable;



decide if they are likely to be exposed above the daily exposure limit value (ELV) and take
immediate action to reduce their exposure below it;



provide information and training to employees on health risks and the actions you are
taking to control those risks;



keep a record of the risk assessment and update it regularly;



keep health records for employees under health surveillance.

The actions you are required to take and further guidance can be found in Hand-arm
vibration. The Control of Vibration at Work Regulations 2005. Guidance on Regulations.33
Employees‟ duties
Employees also have health and safety duties. They should:
 follow instructions given to them by their supervisors;


co-operate with their employer on health and safety matters;



follow the health and safety rules that apply to their particular job and to the site in
general;



use the health and safety equipment provided;



report defects in equipment to their supervisor;



take care of their own health and safety as well as that of their workmates and others who
might be affected by their work.

Employees should be trained to know what to do and the work should be supervised and
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monitored to make sure that information provided as training is relevant to the work situation
and is applied effectively.
Deciding whether somebody is an employee or is self-employed can be complex in the
construction industry. It may be important to be sure of the employment status of people
working on a site. It may affect who has responsibility for some aspects of health and safety
and the provision of safety equipment such as boots and hats.
Remember, just because someone pays their own tax and insurance it does not necessarily
mean that they are self-employed under health and safety law. Deciding who is an employee
depends on a range of issues. A person is more likely to be an employee when the following
apply:


they work continuously or regularly for the same person or company;



they are paid an hourly rate;



they are not allowed to subcontract work;



they can be told by another (their employer) when, how and where they are to work;



tools and materials are provided for them;



the person has not entered into a contract for a fixed sum for a package of work.

However, these tests are not always certain and legal advice may be needed to be sure of the
situation. Where anyone is employed, cover will be needed under the Employers‘ Liability
(Compulsory Insurance) Act 1969.50 The current certificate should also be displayed by the
employer.
Reporting accidents and work-related diseases
The Reporting of Injuries, Diseases and Dangerous Occurrences Regulations 19957
(RIDDOR) require that certain types of accidents, specific cases of occupational ill health and
some dangerous occurrences have to be reported to the:
HSE Incident Contact Centre Caerphilly Business Park Caerphilly CF83 3GG Website:
www.riddor.gov.uk Telephone: 0845 300 9923 Fax: 0845 300 9924 e-mail:
riddor@natbrit.com
Employers must report accidents to their employees. Whoever is in control of the site must
also report accidents involving a self-employed worker or member of the public. Any of the
following types of accident which happen on site have to be reported:


serious and fatal accidents must be notified without delay to HSE, normally by telephone;



this must be followed up with a completed accident report form (F2508) within ten days;



for less serious injuries, where the injured person is unfit (or unable) to do their normal
job for more than three consecutive days, a completed accident report form F2508 must
be sent to HSE within ten days;



if a dangerous occurrence happens on site, eg a building, scaffold or falsework collapse,
failure of a crane or lifting device or contact with overhead lines, it must be reported
immediately, normally by telephone, to the nearest HSE office. The details must be
confirmed within ten days on a completed accident report form (F2508);



if a worker suffers from a specified disease associated with their current job, eg hand-arm
vibration syndrome and some forms of dermatitis, it must be reported to HSE on a
completed disease report form (F2508A).
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The forms referred to are available at www.hse.gov.uk, or from your local HSE office.
If a principal contractor has been appointed, contractors should promptly provide them with
details of accidents, diseases or dangerous occurrences that are reportable or notifiable under
RIDDOR.
Keeping records
A record must be kept of any reportable injury, disease or dangerous occurrence. This must
include the date and method of reporting, the date, time and place of the event, personal
details of those involved and a brief description of the nature of the event or disease. The
record can be kept in any form preferred, eg keep copies of completed report forms in a file.
Further details on how to report accidents and what types of accident must be reported can be
found in RIDDOR explained.51
Inspectors and the law
Health and safety laws that apply to construction companies are usually enforced by an
inspector from HSE. However, some smaller jobs inside offices, shops and similar premises
are the responsibility of inspectors from the local authority.
One of the jobs of health and safety inspectors is to see how well site hazards are being dealt
with, especially the more serious ones that could lead to injuries or ill health. They may wish
to investigate an accident or a complaint.
Inspectors do visit workplaces without notice but everyone is entitled to see their
identification before letting them look around. Don‘t forget that they are there to give help
and advice, particularly to smaller firms that may not have a lot of knowledge. When they do
find problems they will try to deal with the firm in a reasonable and fair way. If anyone is not
satisfied with the way they have been treated, they can take the matter up with the inspector‘s
manager, whose name is on all letters from HSE. Any complaint about HSE inspectors will be
investigated, and firms will be told what is to be done to put things right if a fault is found.
Inspectors do have wide powers, which include the right of entry to premises, the right to talk
to employees and safety representatives and to take photographs and samples. They are
entitled to workers‘ co-operation and answers to questions. They have the right to take written
statements from anyone who can help them with their investigation.
If there is a problem, they have the right to issue a notice requiring improvements to be made
or (where a risk of serious personal injury exists) one which stops a process or the use of
dangerous equipment. If a business receives an improvement or prohibition notice, it has the
right to appeal to an industrial tribunal. If the business appeals against an improvement
notice, the action required by the notice is suspended until the appeal is finished. The action
required by a prohibition notice is not suspended pending an appeal because that could allow
a serious risk to persist.
Inspectors do have the power to prosecute a business or an individual for breaking health and
safety law, but they will take their attitude and safety record into account.
If an inspector:


tells you to do something, you have a right, if you ask, to be given a letter explaining what
needs to be done, when and why;



intends to take immediate action (eg by issuing a prohibition notice), you have a right to a
written explanation as soon as practicable of why this is necessary. Prohibition notices
include such explanation;



intends to issue an improvement notice, you have a right to a written explanation of what
is wrong, an outline of what needs to be done, and by when.
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When a notice is issued, you will be told about your right of appeal to an industrial tribunal. A
form will be sent to you which explains:


how to appeal;



where and within what period an appeal may be brought;



that an appeal may be brought on any grounds; and



that action required by an improvement notice is suspended while an appeal is pending.

Health and safety management and the law
All work activities are covered by health and safety law. The law which is most relevant to
construction health and safety is set out here.
Factories Act 1948 and Factories Rules
This Act applies to all work activities. It requires employers to ensure, so far as reasonably
practicable, the health and safety of their employees, other people at work and members of
public who may be affected by their work. Some other legal requirements are set out in the
following Acts and Rules:


Building & other construction Workers (Regulation of Employment and Conditions of
Service) Act, 1996 (BOCWA)



Building and Other Construction Workers (Regulation of Employment and Conditions of
Service) Central Rules, 1998 (BOCWR)



Petroleum Act, 1934 (PA)



Petroleum Rules, 2002 (PR)



Explosives Act, 1884 (EA)



Explosives Rules, 1983 (ER)



Gas Cylinder Rules, 1981 (GCR)



Static & Mobile Pressure Vessels (Unfired) Rules, 1981 (SMPVR)



Electricity Act, 2003 (EA)



Indian Electricity Rules, 1956 (ER)



Motor Vehicles Act, 1988 (MVA)



Central Motor Vehicles Rules, 1989 (CMVR)

In 1996 the Building and Other Construction Workers ( Regulation of Employment and
Conditions of Service) Act,1996 was promulgated.
The Central Rules under this Act were notified in November 1998.
The Central Government has notified its Chief Labour Commissioner as the Central
enforcement agency under the above act.
Till this date 16 states has notified their enforcement agencies.
The DGFASLI (Directorate General Factory Advise Services and Labour Institute)
organization has been providing technical support over the years in drafting of Central Rules/
Model Rules, carrying out studies, surveys, safety audits and conducting training
programmes, workshops and seminars in this sectors for the past over three decades.
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The National Safety Council ( national and unit levels ), has been conducting training
programmes, safety audits, information dissemination ,producing awareness material and
organizing campaigns for the construction industries for over a decade.
Having said the above, one needs to recognize the fact that laws related to the safety and
health in construction industry in our country are not adequate and need to be more
comprehensive and strengthened. Accordingly, whenever the construction industry needs
guidance it turns to the laws framed by other countries such as the United Kingdom. Few laws
framed by the U.K. Government in respect of safety and health in construction industry are
described below.
The Health and Safety at Work etc Act 1974 (U.K. Government)
This Act applies to all work activities. It requires employers to ensure, so far as reasonably
practicable, the health and safety of their employees, other people at work and members of
the public who may be affected by their work.
Employers should have a health and safety policy. If they employ five or more people, the
policy should be in writing. Use the advice in this book to draw up a policy. Keep the policy
clear and simple. Make sure everybody in the firm knows about and understands the health
and safety systems which have been developed and that these systems directly relate to the
operations of the company. The safety policy should cover three distinct aspects:


a general statement of the company‘s health and safety policy. This announces the
company‘s intent to have high standards of health and safety, what it intends to achieve
and how it intends to achieve it;



the organization for carrying out the policy, including reference to the management
systems and safety representatives. It should include who is responsible for what and
when and how they will achieve it; and



the specific arrangements that the company operates for managing health and safety
during its normal work activities.

The self-employed should ensure, so far as reasonably practicable, their own health and safety
and make sure that their work does not put other workers or members of the public at risk.
Employees have to co-operate with their employer on health and safety matters and not do
anything that puts themselves or others at risk. Employees should be trained and clearly
instructed in their duties.
The Management of Health and Safety at Work Regulations 1999 (U.K.
Government)
The Management of Health and Safety at Work Regulations 1999 (MHSWR) apply to
everyone at work, regardless of what that work is. They require employers to plan, control,
organise, monitor and review their work.
To do this they should:


assess the risks associated with work to identify the control measures necessary to reduce
these risks;



have access to competent health and safety advice;



provide health and safety information and training to employees;



have arrangements to deal with serious and imminent danger; and



co-operate in health and safety matters with others who share the workplace.
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Risk assessment
Employers and the self-employed must identify the hazards involved with their work, assess
the likelihood of any harm arising and decide on adequate precautions. This process is called
risk assessment and is central to all planning for health and safety.
Risk assessment can be carried out in the five stages listed below. It is recommended that
employers and the self-employed carry out their own risk assessments as they know their own
industry, their own company and the risks that their employees face. What is important is that
those carrying out risk assessments understand the requirements of the Regulations and
possess the knowledge and judgement to ensure the most suitable precautionary measures are
put into practice.
The risk assessment can either be carried out on a single specific task, or on the job as a
whole, providing it is not too big. The assessment may highlight the need for specific
assessments (such as manual handling, COSHH or noise) to be undertaken.
How is a risk assessment carried out?
Step 1: Look for the hazards
Consider the job, how it will be done, where will it be done and what equipment, materials
and chemicals will be used.
What are the hazards that could cause harm? Here are some examples that are regular causes
of serious and fatal accidents or ill health:


falling from an open edge or through a fragile surface;



being struck by site vehicles;



collapse of an excavation or part of a structure;



use of a vibrating hand tool;



work with materials (e.g. lead, asbestos or solvents) that could be a health problem;



dust from cutting, grinding or drilling.

The most common construction hazards have been identified in our earlier issues.
Step 2: Decide who might be harmed and how
Think about employees, the self-employed, employees of other companies working on the job,
site visitors and members of the public who may be in the area or outside the site.
Safe working often depends on co-operation between firms. Consider how they need to be
taken into account in the assessment. Identify problems the work may cause for others at the
site, or problems they may cause for those doing the work and agree necessary precautions.
Tell the principal contractor or whoever is controlling the site what has been agreed.
Step 3: Evaluate the risks and decide on action
Where there is a risk that someone could be harmed consider:


First: Can the hazard be removed completely? Could the job be done in another way or
by using a different, less hazardous, material? If it can, change the job or process to
eliminate the risk.



Second: If the risk cannot be eliminated, can it be controlled? For example, while it may
be necessary to apply a solvent-based material, the exposure of workers to hazardous
vapours may be reduced by applying it by brush or roller rather than by spraying. If the
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precautions described have not been taken, is there an equivalent or better standard of
protection? If not, more needs to be done.


Third: Can measures be taken which will protect the whole workforce? For example, to
prevent falls, guard rails at edges provide safety for everyone in the area.



Fourth: Can the number of people at risk be reduced? For example, by reducing the size
of the site workforce while cranes are in use for erecting structural frames etc. or by
undertaking higher-risk tasks outside normal site working hours when only essential
personnel will be present.

Step 4: Record the findings
Employers with five or more employees should record the significant findings of their
assessment as an aid to controlling hazards and risks. No specific form is required providing
that the information is recoverable.
Employers should pass on information about significant risks and the steps they have taken to
control the risks, even when they employ less than five people.
Step 5: Review the findings
Reviews are important. They take account of unusual conditions on some sites and changes in
the way the job is done. Reviews allow lessons learned from experience to be taken into
account. A new assessment is not always needed for every job, but if there are major changes,
a new assessment will be needed. In other cases only the principal contractor will be in a
position to do a full assessment. For example, it may be the potential interaction of two or
more contractors that leads to increased risk; in such cases the principal contractor should
take the lead.
Method statements
Method statements are not required by law, but they have proved to be an effective and
practical management tool. They can take account of risks identified by the risk assessment
and communicate the safe system of work to those undertaking it, especially for higher-risk
complex or unusual work (e.g. steel and formwork erection, demolition or the use of
hazardous substances). A method statement draws together the information compiled about
the various hazards and the ways in which they are to be controlled for any particular job from
the conclusions of the risk assessments.
A method statement also takes account of the company‘s health and safety organization and
training procedures and may include arrangements to deal with serious or imminent danger.
The method statement describes in a logical sequence exactly how a job is to be carried out in
a safe manner and without risks to health, and includes all the control measures. This will
allow the job to be properly planned and resourced with the appropriate health and safety
resources needed for it. It can also provide information for other contractors working at the
site about any effects the work will have on them and help the principal contractor to develop
an overall health and safety plan for the construction phase of a project.
If a similar operation is repeated, the statement will be similar from job to job. However, if
circumstances change markedly, e.g. with demolition, the statement will need to be revised
for each job.
The method statement is an effective way of providing information to employees about how
they expect the work to be carried out and the precautions that should be taken. The most
effective health and safety method statements often have a number of diagrams to make it
clear how work should be carried out. Checking that the working methods set out in the
statement are actually put into practice on site can also be a useful monitoring tool.
When reviewing the risk assessments, use the information from monitoring previous jobs and
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accident records and investigations. It will help to decide if adequate precautions are being
applied.
Health and safety training and advice
Employers are responsible for ensuring health and safety and must ensure that they have a
competent source of advice. The person providing this advice may need extra training in
health and safety to meet this responsibility properly. Sometimes it may be necessary to use
external advisors.
As with all training, whether for managers or site workers, there is a need to identify:


what they know already;



what they need to know and what skills they need;



how best to provide the extra knowledge and skills they need.

Employers can then decide whether to provide the training in-house, use an external training
course or a consultant.
If there isn‘t adequate expertise in the company, further advice may be obtained from:


the National Safety Council ;



employers‘ and trade organizations;



training and enterprise councils and local enterprise companies;



local health and safety groups;



insurance companies;



suppliers – they must provide instructions on using machines, tools, chemicals etc and
product safety data sheets. Also, containers often have helpful labels;



safety magazines – they have useful articles and advertise safety products and services; ;

Workers must be trained in safe working practices. Employees cannot be relied upon to pick
up safety training on the job from their workmates – they might simply be learning someone
else‘s bad habits. Employers need to be sure of their employees‘ abilities before setting them
to work and need to provide necessary training where it is required.
Foremen and supervisors play an important role in ensuring work is done correctly. They
control the way in which work is carried out on site. This means they can and should ensure
that work is safe. They also have an important role in passing on training and information to
workers on site, such as with toolbox talks. However, they cannot do this properly unless they
are trained in safe and healthy working practices.
As workers come to India from other countries such as Bangladesh, Nepal and other
neighboring countries the possible lack of understanding of the Hindi and other local
languages presents significant communication problems. Effective steps must be taken so that
workers who cannot speak local language can work safely and without risks to their own
health and safety or the health and safety of others who may be affected. Employers have a
duty to provide employees with information and instructions that are comprehensive and
relevant, and in a language they understand. This may mean engaging a bilingual supervisor
who can give instructions, training and supervision in the appropriate language.
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The Construction (Design and Management) Regulations 1994 (CDM) require that health and
safety is taken into account and managed throughout all stages of a project, from conception,
design and planning through to site work and subsequent maintenance and repair of the
structure.
Who does CDM affect?
CDM affects everyone who takes part in the construction process: the client, the designers and
contractors. Where they apply, the Regulations require two additional roles to be fulfilled: the
planning supervisor and the principal contractor. The Regulations also require the health and
safety plan and the health and safety file to be produced.
What does CDM require?
CDM requires that everyone who can contribute to improving site health and safety plays
their part. What each duty holder can do will vary from project to project. The efforts
everyone makes should be proportional to the health and safety risks associated with the work
and the difficulty of managing those risks. This means that if the project is complex and the
risks are high, more effort is needed than if the project is relatively small or has lower risks.
When does CDM apply?
The Regulations apply to most common building, civil engineering and engineering
construction work. They do not apply to construction work where the local authority is the
enforcing authority for health and safety purposes. This means that where work is not
notifiable and is either:


carried out inside offices, shops and similar premises where the construction work is done
without interrupting the normal activities in the premises and without separating the
construction activities from the other activities; or



the maintenance or removal of insulation on pipes, boilers or other parts of heating or
water systems; then it is not subject to the CDM Regulations.

Apart from this exception, the CDM Regulations apply to all design work carried out for
construction purposes (including demolition and dismantling). If any site work requires
design work, even for temporary works, the Regulations will apply to the design aspect even if
the Regulations do not require the appointment of a planning supervisor or a principal
contractor.
The CDM Regulations apply to all demolition and dismantling work, regardless of the
length of time the work will take or the number of people undertaking it.
The Regulations also apply to other construction work unless:
 the work will last 30 days or less and involve less than five people on site at any one time;
or


the work is being done for a domestic client (that is someone who lives or will live in the
premises where the work is being done). In this case only the duties to notify HSE and
those placed on designers apply. However, in some instances domestic clients may enter
into an arrangement with a developer who carries on a trade, business or other activity.
For example, a developer may sell domestic premises before the project is complete. The
domestic client then owns the incomplete property, but the developer still arranges for
the construction work to be carried out. In this case the CDM requirements apply to the
developer.
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What is the health and safety plan?
The health and safety plan develops with the project and has at least two distinct phases (the
first is associated with design and planning of the project before tendering or contractor
selection, the second is associated with the construction phase). The planning supervisor is
responsible for seeing that the plan is started. The purpose of the plan is to ensure
information relevant to health and safety is passed on to those who need it.
The pre-construction-stage health and safety plan may include:


a general description of the work and details of project timescales;



details of health and safety risks as far as they are known, including information that
clients are required to provide about site-specific risks (eg asbestos or contaminated land
etc.), and designers about particular project risks they were unable to eliminate and the
assumptions in broad terms they have made about precautions that will be taken;



information required by possible principal contractors to allow them to identify the health
and safety competences and resources they will need for the project;



information on which to base a construction-phase health and safety plan.

The pre-construction-stage health and safety plan needs to be available to possible principal
contractors at the start of selection or tendering procedures. It informs them of the health,
safety and welfare matters they need to take into account when planning for site work. Often
the necessary information will already be contained within existing documents (e.g.
preliminary documents and design drawings). In these cases the plan can simply be an index
to where the necessary information can be found within the other documents. Where this is
not the case, a separate plan will be required containing the additional material.
The plan only needs to contain information that is specific to the project and is necessary to
assist the development of safe systems of work. The plan does not need to repeat information
that a competent contractor would already know. Including unnecessary or irrelevant
material can make essential information more difficult to identify and reduce the effectiveness
of the plan as a way of passing on information.
For the construction phase, the principal contractor develops the health and safety plan so
that it addresses issues that are relevant to health, safety and welfare matters key to the
project. Issues which need to be considered for inclusion in the plan include:


how health and safety will be managed during the construction phase, including details of
how information and instructions will be passed to contractors and how their activities
will be co-ordinated;



contractors‘ risk assessments and health and safety method statements for high-risk
activities;



information about welfare arrangements sufficient to allow contractors on the project to
understand how they can comply with welfare requirements;



common arrangements (eg on welfare, site hoardings and emergency procedures);



how contractors, material suppliers and plant and equipment supplied for common use
will be selected;



how the views of workers and their representatives on health and safety issues associated
with the project will be co-ordinated;



information on necessary levels of health and safety training for those working on the
project and arrangements for project-specific awareness training and refresher training
such as toolbox talks;
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arrangements for monitoring compliance with health and safety law;



site health and safety rules and relevant health and safety standards where appropriate,
particularly where standards above the minimum statutory requirement are requested by
the client;



procedures for delivering information for the health and safety file.

The extent to which particular items need to be addressed within the plan will depend on the
degree of risk associated with the project and how much coverage has been given to issues in
other documents (eg contract preliminaries and contractor health and safety policies). Where
the risk is low and issues are covered in the principal contractor‘s health and safety policy, a
simple reference to the safety policy arrangements may be sufficient.
The plan should be developed as far as possible before construction work starts, and then
reviewed as necessary to account for changing project circumstances. On many larger projects
design may not be complete. In these cases the construction-phase plan will need to address:


the general management arrangements (eg who will be responsible for management, how
many supervisors will be needed at different stages, how information will be passed to
contractors, how method statements will be agreed etc);



welfare arrangements and how they will be provided and maintained;



procedures for site security;



details of work early in the project for which information is available, explaining how it
will be managed and controlled; and



how new design information will be handled and incorporated into the plan.

What is the health and safety file?
This is a record of information for the client or end user. The planning supervisor ensures it is
produced at the end of the project and is then passed to the client. It gives details of health
and safety risks that will have to be managed during maintenance, repair, renovation or
demolition. Contractors should pass information on these matters that becomes available
during the construction phase to the planning supervisor for inclusion within the file. The
client should make the file available to those who will work on any future design,
construction, maintenance or demolition of the structure.
Details of how information for the file should be presented is best agreed with the client at an
early stage. This will ensure that the information for the file can be gathered in a consistent
manner and the file assembled and presented to the client in a way which will make it easy for
the client to use. Files may also be electronically produced and stored; a paper copy is not
required by law.
What do the CDM Regulations require?
The client
The principal duties that are placed upon the client are to:


appoint a planning supervisor and principal contractor for each project;



take reasonable steps to satisfy themselves that the planning supervisor,



principal contractor, project designers and any contractors they appoint directly are
competent and adequately resourced to deal with health and safety problems associated
with the project;
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obtain and pass on relevant information available to them about health and safety matters
which relate to the project to those who are planning the project. If there is a health and
safety file already available, relevant sections of this should be provided;



ensure that construction work does not start unless a suitable health and safety plan has
been prepared.

Clients may appoint agents to act on their behalf, but before doing so they should make
reasonable enquiries to satisfy themselves that the agent is competent to fulfil the client‘s
duties.
The designer
The term ‗designer‘ includes everyone preparing drawings and specifications for the project.
Designers include architects, structural engineers and surveyors. Before preparing any design,
the designer should ensure that the client has been made aware of their own duties.
Designers should ensure that when they design for construction work, they consider
foreseeable health and safety risks during construction and eventual maintenance and
cleaning of the structure in the balance with other design considerations, such as aesthetics
and cost. They should apply the hierarchy of risk control. This means designers need to
identify the hazards inherent in carrying out the construction work and where possible alter
the design to avoid them. If the hazards cannot be removed by design changes, the designer
should minimize the risks and provide information about the risks that remain.
The design should describe any matters that require particular attention by a contractor.
Enough information should be provided to alert contractors and others to matters which they
could not be reasonably expected to know about.
The designer should also consider in the same way how the structure can be maintained and
repaired safely once built. Designers should do this when they develop almost any design,
including design work for projects where the appointment of a planning supervisor or
principal contractor is not required by the CDM Regulations.
Examples of what designers can do to improve health and safety might include:


designing for non-fragile roofing assemblies instead of fragile ones (falls through fragile
surfaces are a major cause of fatal and serious injuries);



avoiding the need for chasing for cable runs (a job which inevitably exposes workers to
high dust and noise levels) by embedding conduit within the wall finish;



when designing foundations in contaminated land, specifying a driven-pile foundation
(which does not bring contaminated material to the surface) instead of bored piles;



avoiding concrete blocks weighing more than 20 kg (these are difficult to lift and are likely
to lead to long-term back injury to block layers).

Designers should co-operate with the planning supervisor and other designers on health and
safety matters and supply relevant information. Where CDM applies, information can be
passed via the planning supervisor; where CDM does not apply, it should be supplied as part
of the design information provided to the contractors. The information should include:


the principles of the design relevant to the health and safety of those working on the
project (eg erection sequences which must be followed to ensure stability);



descriptions of special requirements for safe working (eg temporary propping of unstable
structures);



any special assumptions the designer has made about working practices (eg the site will
have been levelled before structural erection begins to allow the safe use of MEWPs for

272

access for erectors).
The planning supervisor
The planning supervisor is appointed by the client. The role of planning supervisor may be
taken on by a company or an individual. The function can be discharged within the client‘s
organization, within the design or construction team. Alternatively, it can be done by some
other independent person, partnership or organization. The role is to:


co-ordinate health and safety during the design and planning phase of the

project;



ensure that the pre-construction-stage health and safety plan for the project is produced
in time for it to be provided to bidding contractors as part of the selection process;



give advice about health and safety competence and resources needed for the project;



collect information for inclusion in the health and safety file, which they ensure is
prepared before passing it to the client on completion of the contract.

CDM does not require planning supervisors to visit the site or to assess the performance of the
principal contractor once construction work has begun.
The principal contractor
The principal contractor is appointed by the client to plan, manage and control health and
safety during the construction phase of the project.
Site work should not start until the principal contractor has developed a construction-phase
health and safety plan based upon information provided in the pre-construction health and
safety plan. The plan may need to be developed during the construction phase to take account
of changing conditions on site as work progresses or the design changes.
When planning the job, the principal contractor will need to identify the hazards and assess
the risks of the job. To do this properly, information (including method statements and risk
assessments) may be needed from other contractors who will be working at the site.
When risks arise because of potential interactions between contractors (e.g. site transport
matters) or a number of contractors are exposed to a common risk (e.g. from the site electrical
distribution system), the principal contractor should take a positive role in ensuring the
general principles of risk prevention and control are applied.
The principal contractor‘s health and safety plan should take account of the general issues, the
specific hazards and risk control measures and the general principles of risk assessment as
stated above..
Contractors
These are the firms or self-employed people working at the site. They should help the
principal contractor to achieve safe and healthy site conditions by following their instructions.
They should co-operate with other contractors working on the site and provide health and
safety information (including risk assessments) to the principal contractor.
For those contractors who work on larger sites where CDM applies, asking about the project
health and safety plan before starting work will be valuable. Employees need to be told what it
says that affects them. Proposed working methods should fit in with the plan and with site
rules. If they do not, tell the principal contractor.
Health and safety competence
Everyone letting or subletting contracts is expected to take steps to satisfy themselves that the
people who will do the work are competent. This can be done by asking questions such as:
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whether the contractor employs a safety advisor or uses the services of a
consultant, and how often the safety advisor will visit the job;

safety



whether the contractor has done this type of work previously;



what the contractor‘s safety statistics are in respect of injuries, near misses and dangerous
occurrences;



whether they have been issued with any improvement or prohibition notices or been
prosecuted; and



whether it is their intention to use subcontractors and if so, for what elements of the job
and how will the subcontractor be selected and managed.

CDM requires that anyone letting or subletting contracts must also satisfy themselves that
those who are to do the work are:


competent in relevant health and safety issues; and



intend to allocate adequate resources, including time, equipment and properly trained
workers to do the job safely and without risks to health.

Ask the planning supervisor for their advice and input during the selection process.
The pre-construction-stage health and safety plan should act as a guide to the significant
health and safety issues associated with the project. When tendering for work, being able to
answer questions on these subjects will help designers and contractors to demonstrate
competence and their suitability for the job.
If a client is letting work, or a builder or contractor is subletting work, considering the issues
in this article will help them to decide on relevant questions to ask when assessing
competence. Decide in advance what competences will be needed to do the work safely and
without risk to health and how these can be demonstrated.
The Construction (Health, Safety and Welfare) Regulations 1996 of United
Kingdom
Who has duties under the Regulations?
The main duty holders under these Regulations are employers, the self- employed and those
who control the way in which construction work is carried out. Employees also have duties to
carry out their own work in a safe way. Also, anyone doing construction work has a duty to
report any health or safety defects to those in control and to co-operate with others on matters
of health and safety.
What do the Regulations cover?
The Regulations cover a wide range of health and safety issues, including:


welfare requirements such as toilets, washing facilities and rest areas;



the support and inspection of excavations;



transport routes and pedestrian segregation;



provisions for higher-risk trades such as demolition; and



emergency and fire procedures.

The Work at Height Regulations 2005 of United Kingdom
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These Regulations place duties on employers, the self-employed, employees and those who
control the way in which work at height is carried out. They cover all circumstances where a
person is working at height (both above and below ground) or gaining access to/egress from a
place of work and could fall any distance liable to cause personal injury.
The key provisions of the Regulations are that duty holders should:


avoid work at height where they can;



use work equipment to prevent falls where work at height cannot be avoided;



where the risk of a fall cannot be eliminated, use work equipment to minimize the
distance and consequences of a fall should one occur;



always use measures which afford protection to everyone at risk (eg nets)
personal protective measures (eg harnesses);



ensure that the work is risk-assessment based and that the most suitable item of work
equipment is selected and used;



ensure those involved in work at height, including its planning and organisation, are
competent to the level required to carry out their duties safely;



inspect working platforms and work equipment at defined intervals and record the
results;



control risks from work involving fragile surfaces.

before using

The Construction (Head Protection) Regulations 1989 of United Kingdom
These Regulations specify when head protection should be worn.
The Lifting Operations and Lifting Equipment Regulations 1998 of United
Kingdom
These Regulations cover the operation of all lifting equipment including those that lift people.
General advice on compliance can be found in the section entitled Moving, lifting and
handling loads. Information on the Regulations can be found in Safe use of lifting equipment.
Lifting Operations and Lifting Equipment Regulations 1998: Approved code of practice and
guidance.12
The Provision and Use of Work Equipment Regulations 1998 of United Kingdom
These Regulations cover all types of work equipment and deal with such issues as dangerous
parts of machinery, roll over protections, visibility, and inspection. For further information
read Safe use of work equipment. Provision and Use of Work Equipment Regulations 1998.
Approved Code of Practice and guidance.47
The Control of Substances Hazardous to Health Regulations 2002 (COSHH)
COSHH requires employers to control exposure to hazardous substances to prevent ill health.
They must protect both employees and others who may be affected. COSHH is a useful tool of
good management that sets eight basic measures (listed below) that employers and
sometimes employees must take. It requires a step-by-step approach during which you are
required to assess risks and implement any measures needed to control exposure and
establish good working practices.
What COSHH requires:


Step 1: Assess the risks to health arising from hazardous substances used or created by
your workplace activities.
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Step 2: Decide what precautions are needed. You must not carry out work which
could expose your employees to hazardous substances without first considering the risks
and the necessary precautions and what else you need to do to comply with COSHH.



Step 3: Prevent or adequately control exposure. You must prevent your
employees being exposed to hazardous substances. Where preventing exposure is not
reasonably practicable, then you must adequately control it.



Step 4: Ensure that control measures are used and maintained properly
that safety procedures are followed.



Step 5: Monitor the exposure of employees to hazardous substances if necessary.



Step 6: Carry out appropriate health surveillance where your assessment
shown this is necessary or where COSHH sets specific requirements.



Step 7: Prepare plans and procedures to deal with accidents, incidents and
emergencies involving hazardous substances where necessary.



Step 8: Ensure employees are properly informed, trained and supervised.

and

has

Further information can be found in the COSHH Approved Code of Practice and guidance.19
The Manual Handling Operations Regulations 1992 of United Kingdom
These Regulations apply to a wide range of manual handling activities involving the
transporting or supporting of a load. This includes lifting, lowering, pushing, pulling, carrying
or moving. They require employers to avoid the need for hazardous manual handling but
where this need cannot be avoided, employers must assess the risk of injury and take
measures to reduce it. Employees also have duties to follow appropriate systems of work,
make proper use of the equipment provided for their safety and to inform their employer if
they identify any hazardous handling activities.
For further information read Manual handling. Manual Handling Operations Regulations
1992 (as amended). Guidance on Regulations.48
The Control of Noise at Work Regulations 2005 of United Kingdom
The Noise Regulations require employers to assess the risks to employees from noise at work
and take action to prevent or reduce the noise exposure that produces those risks. If the noise
exposure cannot be reduced sufficiently using other methods, hearing protection must be
provided. Employers must provide employees with information, instruction and training and
carry out health surveillance where necessary.
These Regulations require employers to take specific action at certain action values. The
action values relate to:


the levels of your employees‘ exposure to noise averaged over a working day or week
(lower action value 80 dB, upper action value 85 dB); and



the maximum noise (peak sound pressure) to which employees are exposed in a working
day (lower action value 135 dB, upper action value 137 dB).

The actions you are required to take and further guidance can be found in Controlling noise at
work. The Control of Noise at Work Regulations 2005. Guidance on Regulations.49
The Control of Vibration at Work Regulations 2005 of United Kingdom
The Control of Vibration at Work Regulations require employers to:
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assess the vibration risk to their employees;



decide if they are likely to be exposed above the daily exposure action value (EAV) and if
they are, introduce a programme of controls to eliminate risk or reduce exposure to as low
a level as is reasonably practicable;



decide if they are likely to be exposed above the daily exposure limit value
take immediate action to reduce their exposure below it;



provide information and training to employees on health risks and the actions you are
taking to control those risks;



keep a record of the risk assessment and update it regularly;



keep health records for employees under health surveillance.

(ELV)

and

The actions you are required to take and further guidance can be found in Hand-arm
vibration. The Control of Vibration at Work Regulations 2005. Guidance on Regulations.33
Employees‟ duties
Employees also have health and safety duties. They should:


follow instructions given to them by their supervisors;



co-operate with their employer on health and safety matters;



follow the health and safety rules that apply to their particular job and to the site
general;



use the health and safety equipment provided;



report defects in equipment to their supervisor;



take care of their own health and safety as well as that of their workmates and others who
might be affected by their work.

in

Employees should be trained to know what to do and the work should be supervised and
monitored to make sure that information provided as training is relevant to the work situation
and is applied effectively.
Deciding whether somebody is an employee or is self-employed can be complex in the
construction industry. It may be important to be sure of the employment status of people
working on a site. It may affect who has responsibility for some aspects of health and safety
and the provision of safety equipment such as boots and hats.
Remember, just because someone pays their own tax and insurance it does not necessarily
mean that they are self-employed under health and safety law. Deciding who is an employee
depends on a range of issues. A person is more likely to be an employee when the following
apply:


they work continuously or regularly for the same person or company;



they are paid an hourly rate;



they are not allowed to subcontract work;



they can be told by another (their employer) when, how and where they are to work;



tools and materials are provided for them;
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the person has not entered into a contract for a fixed sum for a package of

work.

However, these tests are not always certain and legal advice may be needed to be sure of the
situation. The current certificate should also be displayed by the employer.
Reporting accidents and work-related diseases
The Reporting of Injuries, Diseases and Dangerous Occurrences Regulations 1995 of United
Kingdom (RIDDOR) require that certain types of accidents, specific cases of occupational ill
health and some dangerous occurrences have to be reported.
Employers must report accidents to their employees. Whoever is in control of the site must
also report accidents involving a self-employed worker or member of the public. Any of the
following types of accident which happen on site have to be reported:


serious and fatal accidents must be notified without delay normally by telephone;



this must be followed up with a completed accident report within ten days;



for less serious injuries, where the injured person is unfit (or unable) to do their
normal job for more than three consecutive days, a completed accident report must
be sent within ten days;



if a dangerous occurrence happens on site, e.g. a building, scaffold or false work collapse,
failure of a crane or lifting device or contact with overhead lines, it must be reported
immediately, normally by telephone, to the nearest office. The details must be confirmed
within ten days on a completed accident report form;



if a worker suffers from a specified disease associated with their current job, e.g. handarm vibration syndrome and some forms of dermatitis, it must be reported on a
completed disease report form.

If a principal contractor has been appointed, contractors should promptly provide them with
details of accidents, diseases or dangerous occurrences that are reportable or notifiable under
RIDDOR.
Keeping records
A record must be kept of any reportable injury, disease or dangerous occurrence. This must
include the date and method of reporting, the date, time and place of the event, personal
details of those involved and a brief description of the nature of the event or disease. The
record can be kept in any form preferred, e.g. keep copies of completed report forms in a file.
Inspectors and the law
Health and safety laws that apply to construction companies are usually enforced by an
inspector from the authorities. However, some smaller jobs inside offices, shops and similar
premises are the responsibility of inspectors from the local authority.
One of the jobs of health and safety inspectors is to see how well site hazards are being dealt
with, especially the more serious ones that could lead to injuries or ill health. They may wish
to investigate an accident or a complaint.
Inspectors do visit workplaces without notice but everyone is entitled to see their
identification before letting them look around. Don‘t forget that they are there to give help
and advice, particularly to smaller firms that may not have a lot of knowledge. When they do
find problems they will try to deal with the firm in a reasonable and fair way. If anyone is not
satisfied with the way they have been treated, they can take the matter up with the inspector‘s
manager. Any complaint about the inspectors will be investigated, and firms will be told what
is to be done to put things right if a fault is found.
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Inspectors do have wide powers, which include the right of entry to premises, the right to talk
to employees and safety representatives and to take photographs and samples. They are
entitled to workers‘ co-operation and answers to questions. They have the right to take written
statements from anyone who can help them with their investigation.
If there is a problem, they have the right to issue a notice requiring improvements to be made
or (where a risk of serious personal injury exists) one which stops a process or the use of
dangerous equipment. If a business receives an improvement or prohibition notice, it has the
right to appeal to an industrial tribunal. If the business appeals against an improvement
notice, the action required by the notice is suspended until the appeal is finished. The action
required by a prohibition notice is not suspended pending an appeal because that could allow
a serious risk to persist.
Inspectors do have the power to prosecute a business or an individual for breaking health and
safety law, but they will take their attitude and safety record into account.
If an inspector:





tells you to do something, you have a right, if you ask, to be given a letter
explaining
what needs to be done, when and why;
intends to take immediate action (eg by issuing a prohibition notice), you have a right to a
written explanation as soon as practicable of why this is necessary. Prohibition notices
include such explanation;
intends to issue an improvement notice, you have a right to a written explanation of what
is wrong, an outline of what needs to be done, and by when.

When a notice is issued, you will be told about your right of appeal to an industrial tribunal. A
form will be sent to you which explains:


how to appeal;



where and within what period an appeal may be brought;



that an appeal may be brought on any grounds; and



that action required by an improvement notice is suspended while an appeal is pending.

________________________________________________________________
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CHAPTER 8
Road Safety in India
The death of rural development minister Gopinath Munde in a road accident last year in Delhi
brings attention back to road safety rules and the lack of implementation of these. With 1.25
billion people, India is a crowded country and as the economy grows, the number of people
and vehicles on the road is bound to increase. In 2012, nearly 1,40, 000 people –more than
the entire population of some small island nations-died in road accidents in India. On
average, someone, somewhere in India dies in a road accident every three minutes. China has
made its road transport system safer and its accident rate has dropped. India needs to act fast
to bring this totally avoidable source of mortality down.
When politicians and ministers die, and many have perished on India‘s roads, it makes
headlines. But contrary to popular perception, the people most at risk are those at the lower
end of the income scale: pedestrians, bicycle riders, those using public transport and those
unwary victims who have no option but to be sleeping on the city‘s roads. Our cities should
have unobstructed foot paths, cycling lanes and traffic lights for pedestrians. Delhi, perhaps
India‘s most developed city in terms of urban infrastructure, has attempted to do both-with
variable success. Some pedestrian lights work, most bicycle lanes have been hijacked by and
made doubly dangerous for cyclists by motorcycles. scooters and even small cars that can
squeeze into them in rush-hour traffic. Policing has to improve, and the job of cops should be
crack down on offenders, not to harass rickshaw drivers, truck drivers and cart-pullers for
bribes .
The best way to assess road safety is to count the number of deaths for every 100,000 people.
In 2010,in India with 18.9 deaths per 100,000 is close to the global average of 18. Africa has
the highest incidence, at 24; Europe with a rate of 10.3 is the safest place to drive. India is
considered better than Thailand (38), Venezuela (37) and Iran (34). But it is worth noting that
that each of our immediate neighbours has safer streets, with Bangladesh with only 11.6
deaths per 100,000 being the best. Surely, it is not beyond India‘s capability to do better.
Comprehensive List of Road Safety Suggestions


Black color should not be permitted for Cycles. Default color for cycles should be
changed to yellow.



Tamper proof speed controllers should be made mandatory for all heavy vehicles.
New heavy vehicles should have built-in tamper-proof speed controllers.



Two wheeler manufacturers should be asked to design two wheelers with a designed
maximum possible speed of 50/60 kilometers per hours. This limit may be decided
based on the conditions of each country.



Day light like lighting should be provided in important roads, especially in roads with
two way traffic and in roads without medians, so that head light or high beam can be
avoided and a lot of accidents caused by high beam of vehicles coming from opposite
direction can be avoided.



efreshment parlors should be made available at every 50 / 100 kilometer on all
highways and important roads. Truck, Heavy vehicle drivers should be forced to
refresh by having a face wash or by having a cup of tea or coffee.



New gadgets are to be developed for collision prevention and should be fitted on all
vehicles. Research organizations should be asked to develop such gadgets on a war
footing. For example, gadgets can be developed to automatically slow down the
vehicle, if safe distance commensurate with the speed of the vehicle in front is not
maintained. A number of accidents occur because most of the drivers do not maintain
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a safe breaking distance.Low cost Anti drowsy gadgets can be developed for warning
the driver, when the driver begins to sleep.


Most important method to bring down accidents is strict enforcement of speed limits.
Majority of accidents can be avoided by strict enforcement of speed limits.
Instructions shall be issued to low enforcing authorities for strict enforcement of
speed limits in all roads.



Helmet should be made compulsory by law in all states. Helmet should be made
compulsory for back seat riders also. Use of helmets should be very strictly enforced
as this can save thousands of lives.



Helmets should be distributed compulsorily with the sale of each two wheeler.



Ensure that all Helmet users are fixing the chin strap of helmet, otherwise it will not
help during an accident.



Ensure that only good quality helmets that meet standard specifications are available
in the market.



The practice of keeping the traffic signals in standby mode during nights and on
holidays is to be reviewed and discontinued.



Black vehicles are more likely to be involved in accidents because of its low visibility.
Hence black vehicles, especially cars and motor cycles should be discouraged or
future production of black vehicle should be banned. Moreover, black cars consume
more fuel to maintain the air conditioners cooling, as black color absorb more heat
from atmosphere. Just imagine the amount of fuel that can be saved, amount or
carbon emission that can be avoided by discouraging black vehicles in the country.
Even if the saving in fuel is as low as a single drop per kilometer, the total savings for
the country is going to be enormous.



The color of most of the containers is very dull. Hence, container carriers are likely to
cause crash when parked near road side, especially under low light conditions.
Yellow/ bright color should be promoted for containers, internationally.



Safety awareness should begin from childhood, as it is difficult to impart awareness to
a grown-up human being. If safety awareness is imparted in childhood safety will
become a habit.



Video and Computer games involving Motor Racing should be controlled/banned by
Government or discouraged by parents as it will develop racing habit in children.



All sorts of motor sports, especially racing should be banned by government. Telecast
of motor sports and racing also should be banned.



Racing, over speed, highly risky raiding/driving by heroes should not be filmed in
movies and TV serials. Children are likely to imitate the same. Statutory warning will
not help. Government should censor such scenes. The suggestion may look like
ridiculous or non practical. It may be noted that scenes involving smoking was
banned in India, in October 2005, during the regime of Dr. Anpumani Ramdas.



Children below a certain age should not be permitted to do cycling in busy roads and
in roads where heavy vehicles are plying.



Bright colored dresses should be promoted for children. Dark/dull colors should not
be the prominent shade of school uniforms.



Advertisements by automobile companies which include scenes of dangerous and
risky riding or driving should be banned. Youngsters are likely to imitate the same.
Statutory warnings will not help. Such ads will result in irreparable character
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formation regarding riding and driving in kids and children. Such children may cause
accidents in future.
Automobile and cycle manufacturers should be asked to stop producing black and
dark vehicles. Yellow or other bright colored vehicles should be produced instead.



Advertisement boards and other items that may obstruct visibility at junctions,
curvatures and other parts of the roads should be removed immediately.



Time Punching of Private buses practiced in some state (e.g Kerala) should be
discontinued as it is forcing the drivers to go at high speed, after traffic blocks.



Front and Back of Trucks should be painted with bright yellow color to increase
visibility. This will help to prevent collisions while Lorries and Trucks are parked on
roadside without parking lights switched on.



Reflectors can also be fixed on Front and Back of Trucks and Lorries.



Minimum age limit for two wheeler and Heavy Vehicles license should be raised.



Junctions and narrow areas of roads which cause traffic blocks should be renovated.
This will help to save time and avoid over speed.



Over bridges should be constructed at the earliest at busy level crosses. Cost for this
will be paid off easily by savings in time. Fuel and saving in lives.



Driving tests for issue of driving license is to be made more stringent and foolproof.



Lower age limit for two wheeler and Heavy Vehicle license should be raised.



Law should be modified such that the individual who causes the accident has to bear a
part of the insurance claims, depending on severity of negligence. Also the
compensations should be made very huge, making accidents unaffordable so that
everyone will be very vigilant.



Ensure that the money recovered as Road Tax is fully utilized for the construction and
maintenance of roads.



Junctions and narrow areas of roads which cause traffic blocks should be renovated.
This will help to save time and avoid over speed.



News paper, Television and other media should be effectively used for Public Safety
Awareness.



Road Safety leaflets should be distributed among public by information and Public
relations Ministry.



License should be mandatory for Electric two wheel vehicles also.



Sound can kill !!! Noiseless electric two wheel vehicles are dangerous. Artificial sound
should be induced while running.



Life/Health Insurance and vehicle Insurance companies should take up massive
public awareness projects. If will pay off !!!



All the roads should be maintained properly. Permanent contracts or arrangements
should be in place for maintaining all roads in good condition 24 hours a day, 365
days in year. If a gutter is repaired in time it can save a life !!!



One way traffic should be implemented on all roads as far as possible. Roads should
be widened wherever required. Curvatures should be minimized. Medians should be
constructed in roads with two way traffic.
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Footpaths and medians should be made mandatory for all important roads and for all
new roads.



Zebra crossing should be provided at appropriate places for crossing the road safely.



Signals for road crossing should be provided at important and busy places where a
large number of people have to cross the road every day.



Roads should be properly marked. Sign posts should be provided wherever required.



Direction boards should be installed wherever required.



Humps should be provided at all important places, accident prone areas. Humps
should be made mandatory for all sub roads where it enters a main road.



Construction, size and shape of the Humps should be scientific. All concerned in the
public Works Department should be given training on scientific Hump construction.



Humps should be clearly marked, to avoid accidents. Methods of permanent nature
should be followed in Hump marking. For example white marble pieces/fluorescent
pigment can be used.



Provision of small pilot humps few meters before humps can also be considered to
ensure that humps are not left unnoticed.



Obstructions on road sides caused by unauthorized construction and road side sales
should be eliminated completely.



Visibility should be increased near turnings. Sometimes, even cutting of grass to
increase visibility can help save many lives.



Low cost Anti drowsy warning gadgets should be developed and made mandatory in
heavy vehicles, during night travel.



Low cost tamper proof electronic devices should be developed to continuously record
the speed of the vehicle and should be fitted on all heavy vehicles. The devices should
be examined in case of accidents – a miniature version of black box of aero plane.



CCTV cameras should be installed at regular intervals on highways and should be
centrally monitored.



All automobile manufacturers should be asked to strengthen safety standards of
vehicles by improved design. It is to be noted here that in the series of collisions of
200 plus vehicles at Dubai in 2008, only few people were killed. This is because of the
high safety standards.



All models of vehicles should be issued an international safety rating number (say
from 1 to 10) based on their safety features, design, build, color etc. Vehicle
manufactures will compete to improve the safety to get top marking. This will
ultimately result in saving of many lives. Customers can easily select the safest vehicle
based on safety number.



Union Government should play an active role on state governments to control road
accidents. Union government should not say that Road Safety is the subject matter of
state governments.
Means of mass transportation like metro rail / suburban rail etc. should be
implemented in all major cities.




Road accidents are to be recognized as the worst problem of the society. While only
few hundred are killed in terrorist attacks, more than 1.2 million persons are killed in
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road accidents every year, worldwide. Threat due to terrorism is not being
underestimated. Road accidents are to be firmly dealt with due importance. Task
forces with participation of all concerned should be sep up to control road accidents.


Attention distracting hoardings banners, posters, advertisements etc should be
banned near roads and highways.



A small pool of water or a hanging branch of trees or cable on roadside can cause
accidents. Such obstructions will make the pedestrians and drivers to take sudden
lateral movement which may result in accidents. Hence any obstruction on the side
of roads which can cause a lateral movement should be rectified immediately.



International and BIS standards for the color of Helmets should be changed to bright
colors to reduce accidents by increased visibility. Black and dark colors should not be
permitted.



Street dogs and other stray animals should be eliminated completely.



Waste should not be deposited on road side. It will attract dogs and cause accidents.



School buses should be painted with bright yellow color.



Stipulate minimum experience and maximum age limit for the drivers of school
buses.



Road Safety should be a mandatory topic for School Projects for students of all
classes.



Road Safety Day / Road Safety Week should be observed in all Schools, every year.
Competitions on Road Safety Tips Slogans, Essays and Paintings etc. should be
conducted for students of various classes.



Accident statistics should be periodically revised to understand the effect of actions
taken. Corrective steps should be taken based on these reviews.



Every old driving license holders should be checked at regular intervals



Judicial Commissions should be setup to monitor steps taken to control road
accidents and to monitor the accident rates on a weekly basis.



Major accidents and accident prone areas should be analyzed scientifically.
Preventive steps should be taking based on the analysis.



Speed should be restricted at accident prone areas.



Drunkan driving should be firmly dealt with.



Heavy Penalty should be imposed on all those who cross speed limits. If this is strictly
implemented, nobody will dare to go at high speed.



Existing speed limits should be brought down further.



All those who do not maintain the safe distance commensurate with the vehicles in
front should be penalized.



Existing traffic rules should be strictly enforced.



More stringent traffic rules should be enacted, if required.



License of those who make serious accidents should be suspended/cancelled
immediately.
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License of drunkard drivers and riders should be cancelled immediately.



Introduce national / state level awards for Road Safety Volunteers / Organizations.



Celebrities from the field of film and sports should play the role of Road Safety
Ambassadors to spread road safety tips.



Just like we have Fast Bus Service, we should have Slow Service also. Old people,
pregnant ladies, children etc. can make use of it. State owned Bus Transport
Organizations should start Slow Service. Nominal additional service charge may be
levied for the special service, if required,



A Red blinking bulb should be fitted in front of the bus driver‘s seat. It should be
operated by the Door Checker when old people, pregnant ladies / people carrying
babies / children getting in or getting out of the bus.



Top of medians should be cemented to prevent growth of grass. Otherwise, accidents
may happen due to lack of visibility while taking U-Turn.



At all junctions, STOP mark should be clearly painted, few meters away from the
junction, in all directions. Police should ensure that vehicles do not cross the mark
when STOP signal is given.



At junctions, vehicles towards the left only should more in the left track,



Lane traffic should be strictly implemented.



Black color should not be used for three wheel vehicles also.

________________________________________________________________
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CHAPTER 9
Guide to Road Safety
Section 1 : Summary
This guide is divided by theme and covers all the basic issues concerning road safety. It recalls
the basic facts and good practices in use at present. At the end of each section (starting from
section 5), it proposes a series of practical measures that National Organizations can consider
taking. Recommendations are out- lined for each theme in the section entitled Actions
Recommended. These recommendations (20 in total) are also grouped together in section 15.
Sections 2 to 4 are devoted to road safety problems in the world in general, their origins,
scope, major causes and possible solutions. The aim of these sections is to provide the
National Organizations with general material to better understand and analyze this major
public health phenomenon, which is worsening rapidly. Today, road crashes kill 1.2 million
people a year and injure 50 million more. In other words, road crashes account for as many
casualties as major pandemics such as tuberculosis or malaria.
Sections 5 to 7 deal with the problems of assessing the situation of the road net-work, and
organizing and financing road safety, which are the foundations of any sound road safety
policy and a precondition for action. We have tried to provide readers with the basic
arguments to help them grasp the organizational issues involved in improving road safety and
become active in defending and promoting good road safety practices.
Sections 8 to 14 examine practical field measures, such as mobilizing decision-makers,
creating public awareness, improving the enforcement of traffic laws, training young people,
improving emergency services and first aid for road users, promoting a road safety culture
within National Organizations and encouraging partnerships. In each of these areas we survey
the problems, highlight practices that work and offer suggestions for measures that can be
taken by National Organizations.
Finally, section 15 draws a conclusion and summarizes the recommendations made to the
National Organizations which can contribute even more to the reducing the incidence and
social burden of road crashes in the world.
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Section 2 : Initial phases of the road safety problem
Everyone is a road user. For most people, since childhood, the road has stood for discovery
and freedom. ―Taking to the road‖, whether figurative or literal, means communicating,
seeing other places and other people, and often other cultures. On a more practical level, as
well as an economic one, roads represent a means for travelling to work and transporting
goods. They provide access to rural areas, which would otherwise be very isolated. There is
obviously a very close link between mobility and development. Roads account for 90 per cent
of all transport in the world.
2.1 The 1960s and 1970s in the West
The large-scale shift of transport to the road and the onset of rapid motorization began at the
end of the 1950s (except in North America, where the phenomenon began earlier) when the
use of motorcars became commonplace in Western countries. As the number of road vehicles
rose steeply, so too did the number of serious crashes.
In the early 1970s, the crashes on the roads reached unprecedented heights in high-income
countries. Every year, road crashes took the life of one person in 3,000 and the trend
continued to worsen. It was at this point that people first began to react against the fatalistic
and silent acceptance of the human drama unfolding on the roads.
It took more than ten years for people in high-income countries to realize that this passive
attitude needed to change and that road usage should be better organized. It also took ten
years for experts to understand that most road crashes and road crash casualties are due to
four major factors: failure to use seat belts and crash helmets,
speeding and driving under the influence of alcohol.
Under pressure from road crash victims‘ associations, the media and public personalities,
Western governments finally reacted during the mid-1970s and introduced new legislation,
which was duly enforced, initially concerning seat belts and speed limits. The effect was
amazing in reducing the crashes and casualties due to crashes. This trend is fairly typical for
most Western European countries at that time. In the months following the introduction of
these two measures, mortality rates due to road crashes stopped climbing.
Gradually road safety departments were set up in most high-income countries. These
departments were provided with the necessary resources and began to co-ordinate all public
services around the same objective: reducing the frequency and severity of road crashes. The
compulsory wearing of crash helmets and laws pertaining to drinking and driving were
introduced and proved extremely effective.
It took France 30 years (until 1990) to get back to the road mortality levels of the 1960s. Road
safety is a long-term commitment. With growth in the number of both vehicles and road users
in general, the global road safety problem is worsening each year, which is why measures
must be launched immediately.
2.2 The present situation in low- to middle-income countries
The pattern of the 1960s in the West has been repeated over the last ten years in low- and
middle-income countries. Motorization rates have increased rapidly. The roads are
frequented by a great diversity of users, particularly young pedestrians, who constitute the
group at highest risk of being involved in a road crash. Although private cars do not yet
outnumber other motor vehicles such as motorcycles, they will do so soon. Vehicle fleets
including trucks, minibuses and taxis are also growing in number, while motorcycles have
become the most popular form of family transport in South-East Asia and West Africa.
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Section 3 : The scale of road safety problems in the world
3.1 Recognizing the problem
Public awareness of death and injury on the roads in the world is quite a recent phenomenon
and is due partly to the publication in 2004 of the World report on road traffic injury
prevention, produced jointly by the World Bank and the World Health Organization (WHO).
This report, which was translated into six languages, gives an idea of the scale of the crisis and
proposes practical recommendations based on current knowledge about what works.
Three thousand people, including 500 children, are killed every day on the world‘s roads.
More than eight out of ten deaths occur in low- and middle-income countries. This amounts
to 1.2 million deaths a year. In addition, more than 50 million people are seriously injured;
many are disabled for life. It is also worth noting that these figures, as shocking as they are,
are an underestimate of the real scale of the problem. Due to underreporting and insufficient
data collection, many low- and middle-income countries do not know exactly how many of
their citizens die or are injured in road crashes annually.
3.2 Alarming trends
The World report indicates that the number of road crash fatalities will increase worldwide by
60 per cent by 2020. Although they will continue to fall by 20 per cent in high-income
countries, they are likely to grow by 80 per cent in low- and middle-income countries unless
targeted steps are taken immediately.
Road crashes already kill as many people annually as major pandemics such as malaria or
tuberculosis. They are the first cause of mortality among men and women aged between ten
and 45, except in the countries worst affected by HIV/AIDS. This comparison illustrates the
gravity of the problem and the urgency to take decisive action.
3.3 The very high cost of road crashes
In low-income countries, the cost of road crashes is estimated to amount to 1 per cent of gross
domestic product (GDP), not including the added burden of human suffering, which is not
quantifiable. One per cent of GDP is the equivalent of the public development aid received by
low-income countries each year. This situation is particularly unacceptable considering that
funding invested in road safety is very quickly recovered, often with added profit.
In fact, road safety is without doubt an area where action by the public authorities can be
profitable. Investing in road safety leads to economic savings while protecting both a
country‘s current population and its future generations.
Making road safety a priority should not be equated with creating added burdens for road
users, as is sometimes associated with the implementation of new or more stringent traffic
laws such as speed limits or seat-belt laws. Making road safety a priority means placing a
higher value on life and respecting others in the community we share.
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Section 4 : Understanding road safety and the measures needed
All countries which have managed to reverse sustainably the rising trend of road casualties in
the past 30 years have one thing in common: political awareness. Unless policy-makers are
won over to the issue of road safety, little can be done. The new thinking about road safety
outlined in the World report can be summarized as follows:


Crashes are not an inevitable consequence of economic growth and they create a
considerable economic burden to society (in terms of lives and money lost).



Road crash injury is largely preventable and predictable; it is a human-made problem
amenable to rational analysis and countermeasures. It is not an ―Act of God‖as is believed
by some in low and middle income countries. It is also a fallacy to believe that it will
happen to some one else and not to me.



Tested, technically simple remedies are available, which can produce considerable returns
for a relatively small investment.

The growing political awareness in high-income countries led rapidly to the establishment of
special road safety departments, which could put forward action plans coordinated and
funded by multiple relevant sectors.
Road crashes often result from a series of root causes: the vehicle (a factor in 5 to 10 per cent
of crashes), road infrastructure (to which 10 to 20 per cent of crashes may be attributed) and
road user behaviour (which is responsible at least in part for some 80 to 90 per cent of road
crashes).
It is important to consider the vehicle/the road/the user as a system. The inter-actions
between users and the physical elements are critical. Road and vehicle design must allow for
human errors.
The Haddon Matrix
Phase

Human

Pre-crash

Crash
Prevention

Information
Attitudes
Impairment
Police
enforcement

Crash

Injury
prevention
during the crash

Use of restraints
Impairment

Vehicles and
equipment
Roadworthiness
Lighting
Braking
Handling
Speed
management

Environment
Road design
and road layout
Speed limits
Pedestrian
facilities

Seat belts
Crash protective
Occupant restraints
roadside objects
Other safety devices
Crash protective
design
Postcrash
Life sustaining
First-aid skill
Ease of access Fire
Rescue facilities
Access to medics
risk
Congestion
This matrix illustrates the interaction between the three factors (human, vehicle and
infrastructure) in the course of the three phases of a crash: before, during and after the
impact.
4.1 The vehicle
Modern vehicles are considerably safer than older models. Manufacturers tend to agree that it
will take time for future technological breakthroughs to make more advanced safety
improvements. Technical safety standards and annual vehicle testing are compulsory in highincome countries.
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In contrast, low- and middle-income countries often have a substandard vehicle fleet, which
exacerbate the road safety problem. This is particularly true for commercial vehicles such as
taxis, buses and trucks, which account on average for 50 per cent of all vehicles in those
countries. Effective and independent technical testing needs to be introduced as soon as
possible in particular for commercial fleets. Testing must be strict where the vital safety
functions of vehicles are concerned, such as braking, shocks and lighting.
Another matter of concern in low- and middle-income countries is the over- loading of
commercial vehicles transporting goods or passengers (or both at once, as is often the case). It
is essential to have regulations establishing maximum loads and that regular checks take
place. Greater improvement of the public and commercial transport sector is one of the best
ways of avoiding such overloading. It is not uncommon to see three or more persons riding on
a two-wheeler meant for two including children and that too without any safety helmets.
Although the standard of a vehicle‘s safety features is a critical part of the road safety system,
substandard vehicles are still only the third main cause of road crashes. Road infrastructure is
second.
4.2 The road infrastructure
The road infrastructure, considered as a whole (including road surface, road signs and
design), is a significant safety factor. Road designs should recognize that humans make
mistakes and try to minimize the consequences of human error.
It has been shown that some low-cost infrastructure improvements can substantially reduce
the occurrence of road crashes and their severity. Examples of improvements include the
separation of different types of traffic, better road markings and road signs, safer paths for
pedestrians and two-wheelers, the construction of sidewalks or pavements and more visible
pedestrian crossings, and slower traffic speeds (with the use of road humps, rumble strips and
roundabouts).
On existing roads, these improvements should first be made at high-risk spots, where many
crashes occur, especially at the entry and exit of built-up areas and areas of high activity (such
as markets and schools).
The same improvements should be incorporated in the design of new roads, which may
otherwise become a source of crashes in the future. It is essential that road construction
budgets for future roads include a provision for safety, which is by no means the case
everywhere in the world. Practical technical guides are al ready available.
Unsafe road infrastructure is a critical root cause of road crashes but it is by no means the
main cause.
4.3 Human behaviour
The behaviour of road users is, in fact, the main cause of road crashes and road crash injury
and death. Among the many risk factors involved in causing road crashes or increasing injury
severity, the four most common are:
1. the failure to wear seat belts
2. the failure to wear crash helmets
3. driving at excessive or unsuitable speeds; and
4. driving under the influence of alcohol.
Each of these primary risk factors is involved in 30 to 50 per cent of fatal or disabling crashes
worldwide, irrespective of the country. Countries which have introduced targeted action plans
to combat at least one of the above risk factors have succeeded in reducing road crash
fatalities by 20 to 40 per cent within a few years, even when the trend was previously rising
steeply.
Of course, there are other substantial risk factors, such as driver fatigue (which affects long-
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distance commercial transport drivers in particular), the use of mobile telephones, driving
under the influence of drugs, failure to observe safety distances and a lack of visual aids for
drivers. None of these risk factors should be overlooked.
There are also the basic rules of the Highway Code, which users should comply with, such as
the rules for giving way, overtaking, traffic lights and no-entry signs.
For brevity and greatest impact, we have deliberately concentrated in this report on the four
major risk factors, which are the cause of most road deaths.
4.4 The four major risk factors
Wearing seat belts can reduce the risk of death or serious injury by 50 per cent in the event of
a crash. This is the most effective priority measure for injury reduction and the easiest to
implement to protect vehicle occupants in a road crash.

It is a simple, easy gesture that should become a habit.
All modern vehicles are equipped with a standardized belt system so that users do not need to
pay separately for seat-belt installation. Checking the use of seat belts is easy and requires no
special equipment or training for traffic police officers. It is advisable to proceed in stages,
beginning with the compulsory use of seat belts in the front of the vehicle, then in the rear
seats, including the use of special restraints for children.
It should be noted that air bags are not a substitute for seat restraints and the two measures
must be used together.
Wearing a crash helmetby motorcyclists reduces the risk of brain damage – which leads in
many cases either to death or to mental disabilities – by 70 per cent. This is a priority,
especially in some countries in South-East Asia and West Africa, where motorcycles account
for up to 75 per cent of all registered vehicles.
The use of crash helmets is more difficult to enforce than the use of seat belts. Indeed, users
need first to buy a helmet, which costs about US$ 10 and whose quality should be certified
according to an agreed national standard. Government incentives, such as tax relief on the
sale of helmets, should be considered in low-income countries. Another worthwhile initiative
would be to encourage motorcycle shops to sell helmets together with the motorcycles.
Although heat is a major factor in many countries, the supply of useful ―tropical‖ crash
helmets is still inadequate. Also, users tend to give many excuses for not wearing a helmet,
such as ―it prevents me from seeing/hearing‖; ―it is ugly‖, ―it messes up my hair‖ or ―my head
feels heavy‖.
As in the case of other risk factors, it is beneficial to explain to the public why wearing a crash
helmet is important and providing them with the scientific arguments before making helmets
compulsory.
Wearing seat belts in the front seat and helmets is already compulsory in most countries, but
the rules are poorly enforced in about 70 per cent of them.
Speed limits are also essential to reduce road crash deaths, especially among young
pedestrians, who account for 50 per cent of road crash casualties in low and middle-income
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countries.
As noted above, a number of alterations need be made to the road infrastructure in order to
force drivers to slow down in certain places. Provided that it is well designed, the speed hump
is one of the most effective and cost-effective road safety improvements.
An effort must be made at the same time to change the behaviour of users and to convince
them that speed is a risk. Here, too, there are scientific arguments for speed reduction that
can be put forward to the public. They must be constantly repeated in public campaigns and
drivers must be encouraged to behave respectfully and non-aggressively.
Speed limits exist in most countries. The limits taught to learners by driving schools are
quickly forgotten if they are not clearly indicated on road signs and if law enforcement is
weak.
Enforcing speed limits, unlike seat-belt checks, does require some investment. Training and
equipping police officials to use mobile and/or fixed radar appliances require some expense,
but this will pay for itself very quickly through the collection of fines when such a system is in
place and functioning properly.
Driving under the influence of alcohol, finally, is responsible, for 30 to 50 per cent of road
deaths and serious casualties depending on the country. The maximum legal limit beyond
which drivers are liable to penalties in most Western countries is 0.5 grams per litre. Scientific
studies have shown, however, that even at this authorized maximum rate, the risk of a crash is
double the risk taken by a person who has not drunk any alcohol.
While humans vary widely in their reaction to alcohol, in broad terms this is equivalent to
about two 25cc glasses of beer or two 3cc glasses of whisky (or other 40° alcoholic beverage).
For women, young people, the elderly and lightweight people, the limit of 0.5g/l may be
reached by drinking even less. Consuming coffee, water or food does not lower alcohol
content. There is no magic recipe. Eliminating alcohol from the system is a question of time.
For example, for some individuals it can take two hours to eliminate the alcoholic effects of
one 25cc glass of beer.
It is worth remembering this, as most people do not know what 0.5 grams of alcohol per litre
of blood means, how this limit is reached and how long the effects of alcohol on the body are
likely to persist.
Every additional glass of alcohol increases a driver‘s likelihood of taking risks and further
impairs the judgement and physical skills needed to operate a motor vehicle safely. More than
half of the world‘s countries lack legislation that sets a clear maximum limit on blood alcohol
content for drivers and penalties for of- fenders. Establishing legislation is the first step to
take. However the best advice for drivers is not to drink at all before driving.
Even where legislation does exist in low- and middle-income countries, it is very rarely
applied. The general public is often unfamiliar with the drinking and driving laws, which are
often insufficiently enforced by traffic police. In many cases, the police are not equipped with
alcohol tests for drivers and, in general, laws without enforcement are useless.
4.5 Changing the behaviour of road users
Road user behaviour may be changed in various ways. There are short-term measures, which
can be introduced immediately, and long-term measures, which are no less important but
take more time both to implement and to bring about the desired results.
One of the short-term measures that can be taken is to launch large-scale information
campaigns highlighting the facts, enforcement and penalties related to the major risk factors
noted above. It is generally the case that the greatest impact is made by a combination of
information campaigns and enforcement.
In the longer term, road safety education should be included as a part of the school
curriculum and the quality of teaching at driving schools should be evaluated and improved
where necessary.
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4.6 Post-crash management
An issue of additional critical importance in reducing road crash fatalities and injuries
concerns post-crash management. This is not preventive but remedial action that involves
improving pre-hospital emergency and rescue medical services, as well as the rehabilitation of
disabled victims.
All these topics will be looked at again in this guide.
Measures needed to improve road safety
Five emergency measures
 Increasing national awareness of the problem of road safety, first among decision-makers.
 Establishing a system for the collection and analysis of crash data (causes of risk and
black spots).
 Establishing a lead agency for road safety responsible for preparing and implementing a
coordinated plan of action.
 Combating the four major risk factors through mass awareness campaigns backed up by a
dedicated system of enforcement and penalties.
 Encouraging the involvement of the private sector and national associations.
Five long-term measures






Improving the general condition of vehicles.
Introducing safety features in all existing and planned road systems.
Improving or introducing road safety education in schools and evaluating and improving
the quality of driver training and testing.
Improving emergency services and the care of road crash victims and those disabled in
road crashes.
Encouraging international cooperation.
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SECTION 5 : Assessing the situation on the road network
It is not always easy to be fully aware of the road safety situation in one‘s own country. It can
be even more difficult to compare it with the situation in other countries.
5.1

Collecting crash data

Details are ideally required on where and when a crash occurred, the people and vehicles
involved, the circumstances and causes of the crashes, and the material and human damage.
This information is essential to understand the factors involved in individual road crashes.
Detailed crash data is also necessary to show the political authorities the scope of the road
safety problem, identify the kinds of targeted initiatives needed to prevent crashes and injury
in a country and assess the impact of any measures taken.
In most countries, the traffic police are responsible for collecting and maintaining
information on road crashes, including noting the details of each road crash at the scene and
reporting on all findings. The police should be given access to information concerning the
injuries of road crash victims, who have been treated in the hospital, in order to be able to
report on the nature of their injuries. Post- crash data collection that includes hospital data
makes comprehensive reporting on the consequences of each crash possible, including
injuries, fatalities and long- term disabilities. The duration of the post-crash follow-up period
varies from country to country from zero to 30 days. Monitoring of road crash injuries is
critical in developing a picture of the actual scale of the road crash and road crash injury
problem in a country.
Experience shows that the simplest solution is to give the police the responsibility for
gathering all data related to crash victims. It may also be noted that there are standard data
collection forms in use in practically all regions of the world, which could be exchanged
among countries. User-friendly software programmes are also available to computerize data
processing and analysis.
5.2

Lack of data and underestimation of the road crash injury problem

In countries that have no system in place for tracking crash victims in hospitals, road deaths
can be underestimated by up to 200 per cent in some cases. Mortality data must take account
of deaths both at the crash scene and subsequently in the hospital, which is not the case in the
majority of low- and middle-income countries, i.e., in 80 per cent of the world.
Some countries maintain a reliable road crash data collection system, while others take
account only of damage occurring at the crash scene, and still others maintain no centralized
data management system at all. This diversity makes it difficult if not impossible to make
exact comparisons of the road safety situation among countries worldwide. While not perfect,
existing figures do provide insight into the scale of the global road crash and road crash injury
problem.
5.3 Road crash mortality in individual countries
Several indicators must be considered simultaneously (and over time) in order to assess the
road safety situation in a country. The factors to be considered include the size and type of
road network, the type and number of vehicles, the number of inhabitants, the number of
crashes, the number of (light and serious) injuries and the number of deaths.
In this guide we shall merely attempt to quantify road crash mortality, which is only one of
several indicators.
The countries with the lowest number of road casualties have a mortality rate per 100,000
inhabitants of between five and nine. These are chiefly highly motorized countries which have
been conducting dedicated road safety programmes for the last ten to 30 years and where the
road crash mortality rates have been falling annually. The main goal for these countries is to
maintain the downward trend, which requires a sustained effort over time. This group is not
homogonous, however, since it includes countries where the statistics are considerably
underestimated.
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Countries reporting between one and four deaths per 100,000 inhabitants clearly have a
problem with data collection, since none of the leading road safety countries has achieved
such low figures. Countries with between ten and 14 deaths per 100,000 inhabitants belong to
the group of countries where roads are extremely dangerous. As underreporting of actual road
crashes and road crash injuries is common in many countries, there may even be more deaths
and injuries on the roads of countries in this group that are not reflected in the statistics. As
motorization increases, the number and severity of road crashes in these countries are likely
to increase as well.
In countries with more than 15 deaths per 100,000 inhabitants, whether the data is
underestimated or not, road mortality has reached alarming levels. In most cases the situation
will become worse as motorization increases, unless action is taken.
5.4

Road mortality according to regions

It is also worth noting that research and estimates have been carried out regarding road crash
mortality rates for countries with little or no data. This has reduced the number of grey areas
as much as possible so as to show the main regional trends.
The mortality rates are highest in Africa and the Middle East. These regions are followed by
Asia, nearly the whole of the Pacific Ocean basin and Eastern Europe where the situation is
also very bad. Then come the Americas where the situation is still poor overall. Lastly we have
Australia, Japan, New Zealand, the Republic of Korea and Western Europe, where for the
time being the conditions are the least bad.
The road crash and road crash injury situation is improving in only 20 per cent of countries,
mainly in the high-income bracket. In the rest of the world it is deteriorating rapidly. Does
this mean to say that road safety is a question of money? Experience has shown that funding
is critical, but money alone will not remedy the situation.
Some low- and middle-income countries have succeeded in reversing the number of fatalities
on their roads, which shows that political will is critical. Resources are needed, certainly, but
on a relatively moderate scale. Expenditure on road safety can be considered a sound
investment in view of the income generated (e.g., via fines collected from people who break
traffic laws) and the lives saved.
5.5

Taking action immediately

It is important to note that, while it is of course important to gather data before initiating
action, choosing the best measures and gauging their effectiveness, it is not worth waiting
until a complete and accurate picture of the problem emerges before starting to deal with it.
In order to obtain an idea of whether the road safety situation is critical in a particular
country, it is usually enough to consult doctors and surgeons in the trauma departments of
the country‘s major hospitals or the road traffic police, whose re- ports are generally both
instructive and revealing. Roadside observation will quickly show whether helmets and seat
belts are being worn, giving a good idea of road safety behaviour.
Rapid action should be taken to deal with the major risk factors, regardless of the
shortcomings and inadequacies of the crash data collection system, the quality of the road
network and the condition of the country‘s vehicles.
Recommended Actions
Encourage the government to improve the road crash injury data collection system and insist
on statistical coverage of hospital victims.
Act to accelerate the identification and rectification of the more dangerous sections of
roadways.
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SECTION 6 : Organizing road safety
Combating road safety problems must be a combined effort by different government sectors,
chiefly transport, public security, health, education and justice. Experience from countries
that have succeeded in improving the safety of their roads shows that multi-sector
cooperation on road safety is critical to bringing about long-term improvement. Cooperation
among government, the private sector and civil society organizations on road safety
improvement has proven effective in many countries.
The government is ultimately responsible for the safety of a country‘s roads and should take
on the leading role in road safety improvement. Only government can develop and implement
policy and legislation on road safety, make the kinds of budgets available that are necessary
for long term improvements, ensure that traffic laws are consistently enforced, organize
national information campaigns, introduce road safety into the school curriculum, establish
standards for driver training and testing as well as for vehicles and ensure that the road
network is properly planned and maintained.
6.1

A tested road safety system

Countries where the number of annual road crash deaths is falling generally have a welldeveloped road safety system. This consists in setting up a lead agency as a road safety
department, that has access to adequate long-term resources and funding, headed by a
competent individual who is well respected within the various relevant government
ministries. The head of the department must have a well-qualified staff of individuals to work
with.
This government department is usually attached to the Ministry of Transport or traffic police.
It is responsible for implementing national road safety policy, which is often agreed on and
monitored by an inter-ministerial road safety committee, made up of the ministers of relevant
departments and chaired by a senior politician. The head of the road safety department will
often act as secretary-general of the inter-ministerial committee, which meets several times a
year.
Countries possessing a national road safety platform, which includes the public and private
sectors and civil society, have made quicker progress than others in the fight against road
violence. Regardless of the name given to this national body or its mode of operation, it is
extremely useful. Its membership is representative of a broader sector of society and it can
thus provide a wider vision of road safety. In addition, it may propose policy guidelines to the
government, while advising on and at times criticizing national policy in order to make
improvements and fill in possible gaps.
Provincial (local) road safety structures can be equally critical to ensuring that national policy
on road safety is applied appropriately at the local level.
Recommended Action
Encourage the government to set up a dedicated road safety lead agency.
Become involved as much as possible in the development of national road safety
National road safety policy
A national road safety policy must be set out in a paper, preferably a five-year plan of action,
which can serve as a road map for all the parties involved in road safety improvement, at both
the national and the provincial level. This paper should contain clear, realistic and
quantifiable objectives, a budget and a precise definition of the roles and responsibilities of
each of the players in all the following areas:
1.

Road safety management.

2. Road crash data collection and analysis.
3. Road safety financing.
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4. Road safety in road construction and maintenance.
5.

Black-spot identification and treatment.

6. Technical vehicle testing.
7.

Road safety training in schools.

8. Driving lessons and the issue of driving licenses.
9. Special training for professional drivers.
10. Legislation and regulation.
11. Information and awareness campaigns.
12. Security forces and law enforcement.
13. Aid for victims.
14. Road crash cost assessment.
15. Road safety research.
16. Private sector and association partnerships.
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SECTION 7 : Financing road safety
7.1

Insufficient and unstable financing

Funding for road safety measures is often inadequate, especially in low- and middle-income
countries. Inadequate financing is a considerable obstacle to taking dedicated action. It is also
often a sign of a lack of political will to tackle the problem.
While it is obviously important that sufficient funding should be allocated to road safety, steps
should be taken to ensure that this funding remains constant over the longer term. In the case
of road safety and indeed for any other policy area that benefits society at large, appropriate
planning, forecasting and action must take place on a long-term scale.
Stable financing is essential in order to maintain a responsible agency, as described in the
previous chapter, and fund the necessary measures (such as data collection, campaigns,
enforcement, infrastructures or education).
7.2

Available solutions

A number of financing mechanisms may be used. The most common include:
 A percentage levied on fuel tax.
 A percentage levied on vehicle insurance premiums.
 A percentage levied on fines.
 A percentage of the national road maintenance fund.
 A percentage of the construction budget for new roads.
The amount of each percentage is obviously a political choice and should depend not only on
the national economic situation but also on the degree of urgency of the action required.
There is no set rule in this respect and the percent- age could vary between 1 and 10 per cent
depending on the country and the type of tax chosen.
A levy of 1 per cent on the price of fuel or on insurance premiums does not generally have a
large negative impact on the population, especially if government policy in this respect is
transparent regarding the total amount of funding collected and how this funding is used to
improve road safety. In terms of the type of tax, some countries are very innovative, for
instance by levying a tax on alcohol, which is directly allocated to road safety.
Partnerships can provide a way of alleviating the state budget by contributing additional
resources for special projects such as information campaigns, special events or training in
schools. Oil companies, automobile and motorcycle manufacturers and insurers tend to be the
most likely partners for these activities and their cooperation should be sought.
As we have had already pointed out, experience from countries with well-developed road
safety programmes shows that investing in road safety can lead to economic savings.
Recommended Action
Encourage the government to establish adequate and stable financing for road safety.
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SECTION 8 : Mobilizing decision makers
Speeding up the process of political decision-making and disseminating good practice are the
two main objectives of road safety mobilization and forums.
8.1

At global level

World Health Day in April 2004 was devoted to road safety and marked a major turning point
in global awareness of the problem. It gave publicity to the World report on road traffic injury
prevention, which serves as a benchmark publication on current road safety and which we
would encourage those interested in road safety to consult. The report gives a clear
description of the most relevant road safety issues and proposes practical solutions, most of
which are summarized in this guide.
Following World Health Day 2004, the United Nations (UN) adopted several resolutions on
road safety for the first time in its history. These resolutions urged member states to follow
the recommendations of the report and to combat road violence with greater determination.
WHO was given responsibility for coordinating the efforts of the UN agencies working on road
safety, especially through its regional commissions.
A global platform was established, including the UN agencies and some 30 active
organizations, including the International Federation of Red Cross and Red Crescent Societies
and the Global Road Safety Partnership (GRSP). This forum, known as the United Nations
Road Safety Collaboration, meets twice a year to compare initiatives and pool activities.
8.2

Global guides to good practices

One of the initiatives of the UN collaboration has been to produce a series of good practice
manuals on key road safety topics that can be used internationally. WHO, the World Bank, the
Global Road Safety Partnership and the FIA (Fédération internationale de l‘automobile)
Foundation have cooperated to produce and publish a first series of practical manuals on the
following topics: the four major risk factors noted in this toolkit, road crash data collection
and analysis, and road safety management.
The first two in the series are already available, focusing on increasing the use of crash
helmets and on drinking and driving. The GRSP is currently helping some ten South-East
Asian countries draft national action plans or review existing ones in order to make helmet
wearing become common practice as this toolkit advocates.
This action is being carried out by the Global Road Safety Initiative, which is financed by a
group of multinational companies that a report of GRSP. This initiativeis innovative and
laudable, and deserves to be highlighted in light of the fact that so little international funding
is currently devoted to road safety.
8.3

Activating international cooperation

Bilateral and multilateral funding agencies agree that the road safety crisis in developing
countries is serious, although very few of them actually include road safety as a part of their
development aid packages. This may be attributed to some extent to the fact that awareness
about the road safety pandemic is fairly recent, even among donor organizations and
governments. More effort is needed to raise awareness within this critical target group about
the road safety problem in low- and middle-income countries and the actions they can take to
alleviate the situation.
In this regard, it is worth mentioning one initiative in particular. The Commission for Global
Road Safety‘s ―Make roads safe‖ campaign, which is supported by the FIA Foundation,
proposes that 10 per cent of the budget of all new roads financed by international aid should
be devoted to road safety.
8.4

At the national level

Convincing politicians to take action to improve road safety is certainly the first priority in
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most countries where, as we have already mentioned, at present road safety policy is generally
lacking and the situation is becoming worse. Here, the private sector and civil society have an
especially crucial role to play, not as substitutes for the state but by reminding it of its
responsibilities.
Automobile clubs, road victim associations, automobile and motorcycle manufacturers,
insurance companies, research institutions, influential public personalities, the media in
genera should launch a political debate on road safety and create public awareness. They can
also contribute expertise and supplement state budgets in order to implement more rapidly
the necessary measures.
Recommended Actions
Remind decision-makers whenever possible that road safety action is urgently needed.
Promote the good practices recommended in the World report on road traffic injury
prevention, particularly those relating to the major risk factors.
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SECTION 9 : Creating public awareness
9.1 Repeated mass publicity campaigns
Regular campaigns are needed to make the general public aware of road safety. While most
initiatives are undertaken by governments, civil society can also play a role in organizing
campaigns. Private sector companies, such as insurance companies, often participate actively
in organizing and funding road safety information campaigns.
Campaigns should preferably focus on one risk factor at a time. Campaigns attempting to
cover too broad a range of topics are neither understood nor remembered by the public.
Campaigns should be organized on a large scale, if possible (though not necessarily) in
different forms (using radio and TV spots, posters or leaflets) and should be carried by all the
main media, including the press, radio, television and, increasingly, the Internet and social
media like face book, twitter and others.
Finally, it is recommended that several (generally three or four) national campaigns be
planned each year to maintain a sufficient level of awareness among the public about road
safety. The messages should be repeated as frequently as possible, just like when advertising a
commercial product.
9.2 Instructive campaigns to prepare the public for new legislation
A road safety campaign should be prepared in several stages.
Take the example of seat belts. Ideally it would be useful to know prior to the in- formation
campaign how many road deaths are caused by the failure to wear seat belts, since this is a
convincing argument for users. However, as we mentioned earlier, not all countries have
reliable statistics of this kind.
It is very useful to conduct a preliminary survey in order to identify what proportion of vehicle
occupants wear seat belts and the reasons why some members of the public choose not to
buckle up. This information could be helpful in developing the right campaign messages and
identifying how long a campaign should last. The lower the public‘s awareness about the
critical reasons for wearing a seat belt, the more time may be needed to educate them on the
benefits of buckling up. Several campaigns, repeated regularly, will be required.
The campaign message should put across in simple, clear terms why seat belts should be
worn, the main reason being to save lives. The help of specialized advertising or marketing
agencies may be sought. There are also many examples of campaigns on the Internet. In
addition to promotional messages, the testimonies of crash victims or their families are often
effective.
It is very useful to connect a campaign with a slogan. Slogans like ―Fastened to life‖ or ―A click
is better than a crash‖ are easy to remember.
The campaign needs the right dosage between posters and radio and TV spots, but most
important is that it needs to be well publicized. Efforts may have been wasted and the
objective lost if the campaign publicity is not well spread.
When the spontaneous use of seat belts reaches a satisfactory level (to be defined by each
country), the public is then ready for the next stage, which consists of making the wearing of
seat belts compulsory. take to alleviate the situation.
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9.3 Campaigns backed up by enforcement
Experience has shown that a truly effective road safety campaign must include enforcement
and penalties. If these are lacking, the campaign will have little sustainable effect on reducing
road crash fatalities and injuries, with only spontaneous users of seat belts continuing to
buckle up.
Spontaneous use of seat belts describes the fraction of the population who are already
convinced that seat belts are useful and who do not need police controls to make them wear
them. In cases where legislation has already been passed but is not followed by enforcement,
road safety campaigns have the effect of invalidating the law and discrediting the police. It
may then be necessary to wait a few months or even years to begin again with a new
campaign.
Working closely with the traffic police prior to the campaign can be an extremely effective
means of motivating them to enforce the traffic law on wearing seat belts. Preparation work
involving the traffic police is crucial, yet it is often over looked.
The date of the campaign launch and its duration should be announced clearly to the public
and sufficiently ahead of the event. Information must be provided to the public regarding
fines and a date should be set for the start of police sanctioning.
Experience has shown that it is worth allowing for a probationary period (of a few weeks),
during which the police will carry out checks but not impose fines.
This will convince the public that the measure is not to be taken lightly and that it is best to
prepare for the time when penalties will be enforced. It also allows for adjusting either the
intensity or the duration of the campaign should there be a general impression that things
have moved too quickly. Many countries have experienced a situation where road legislation
has been passed and then repealed several times under public pressure. This needs to be
avoided.
In summary, the greatest impact can be made on saving lives and reducing injuries from road
crashes by concentrating on a single campaign topic, making sure campaign messages are
clear, ensuring that a wide range of media sources are used and that the police is actively
engaged in enforcing the traffic law throughout the du- ration of the campaign.
9.4 Other ways of creating awareness among the public
Other approaches exist to raising the public‘s awareness of road safety in addition to public
information campaigns. Tools that may be considered include the dissemination of leaflets on
specific topics, holding events and demonstrations, and the participation of influential
leaders, artists or well-known sports personalities in interviews or programmes broadcast on
radio and television.
Recommended Action
Participate in public awareness campaigns and public debates(where there are none, these
should be initiated.)
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SECTION 10 : Enforcement and penalties
10.1

Implementing a system of checks and penalties

As explained earlier, road safety rules will only be accepted if a fair proportion of the
population understands them. Where this is not the case, the danger exists that the rules are
flatly rejected.
The likelihood of being stopped by the traffic police for a violation of the traffic law and
penalized in the event of an offence should be significant.
In addition, the penalties imposed for violating traffic law should be high enough to ensure
that the risk of being caught is taken seriously.
10.2 The key role of the police
The traffic police is responsible for ensuring the enforcement of traffic laws. They must
therefore be trained to make sure that the rules of the Highway Code are applied and be given
the resources to do the job properly. However, both professional development possibilities
and resources are in short supply in low- and middle-income countries.
A system of road checks should be implemented as quickly as possible if road in- discipline is
to be noticeably diminished. Whether one likes it or not, the fear of being caught is critical to
changing the behaviour of road users.
Most individuals truly believe that they are good drivers capable of maintaining control of
their vehicle even at high speed and that they can comfortably handle a few drinks before
driving. The longing for freedom often makes us forget (or underestimate) the risk we are
taking both for ourselves and for others in the shared road space. No game of football can be
played without a competent, respected and neutral referee, who can apply a set of rules that
are known to all. The same applies to road safety, but it is by no means a game.
A system should be put in place that ensures fines are properly paid, rather than pocketed by
potentially corrupt police officials. Police officials should receive training on the impact of
road crashes on society and public health in order to have a better appreciation for why their
job of enforcing traffic laws is so important. Police forces must also have access to the
technical equipment they need to do their jobs well (such as radars, breathalysers, as well as
patrol cars). Legislation on, for example, drinking and driving, has little meaning if the traffic
police do not have the power or equipment required to enforce the laws. In the interim, road
crashes continue to take place and people continue to die and be injured.
Some countries have opted for deploying a specialized traffic police force. Such a specialized
team of traffic police officers has proven particularly useful in low- and middle-income
countries, where it may take time to increase the budgets al- located to the police for road
safety. The police and gendarmerie also have an educational role to play by communicating
through the media. This approach has been shown to be effective in communicating
important messages to the public and it places the police force at the heart of the preventive
system.
Experience has also shown that national and provincial road safety committees that involve
the police in their policy-making and action plans have made quicker progress in reducing
road crashes than in countries where they are not involved.
Recommended action
Encourage the government to allocate more resources to traffic law enforcement.
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SECTION 11 : Educating young road users and issuing driving licenses
11.1

Training young road users

Learning road safety sense starts very young and can begin at home with their parents and
also, of course, at school.
Young people pay the heaviest price on the road. Half of the world‘s population is under 25
years of age and most young people travel by foot or use two-wheelers. They are therefore
exposed to the risk of crashes involving larger and faster- moving vehicles. In addition, young
people are more prone to take risks on the road, whether as pedestrians or as drivers. An
effort must be made to train young people in better road use by making available courses in
the theory and practice of road user behaviour as part of the school curriculum. Becoming
familiar with the main road signs, taking care when crossing the road and being aware of and
anticipating risks are part of the ABC of road use they must acquire.
Numerous road safety education programmes exist and are taught in many countries and in
practically all languages. There is therefore no need to invent new materials. Governments
should exchange experiences on this issue. Regional and sub-regional economic communities
already have a system of institutional cooperation that allows for such exchanges. As in the
case of road safety campaigns for the general public, a number of Internet sites also offer
examples of school programmes which can be used or which can provide a basis for starting a
programme.
Experience shows that school road safety programmes are most effective when parents and
traffic police forces are involved and when infrastructure and super- vision measures are
introduced in the environment around the schools to warn and protect pupils from the traffic
(such as road signs, sleeping policemen or road bumps and adult supervision of pedestrian
crossings).
11.2

Obtaining a driving licence

An individual who passes the driving test and receives a driving license should be able to
operate his or her vehicle safely on the road and be familiar with the Traffic Code.
In low- and middle-income countries, this learning stage is often insufficient in both content
and length. In some countries, driving licenses can even be purchased. While the cost of an
official driving license should remain reasonable for future drivers, governments should place
greater emphasis on ensuring that teaching standards for driving schools (for drivers of fourand two-wheeled vehicles) are high. This should especially be the case for schools educating
professional drivers (passenger and goods transport).
Recommended Actions
Encourage the government to include road safety in school curricula, with an additional firstaid component.
Call for reforms of the driving license issuing system where standards are too low.
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SECTION 12 : Emergency services and first aid for road users
12.1 Emergency services need improving
Emergency services consist of a sequence of lifesaving actions that follow a specific sequence: crash alert,
first aid, transport and admission to the closest medical care. Action must be taken in the minutes
following a crash. It is a race against time. This requires resources. If one of the links is missing, the
sequence will be broken and emergency aid will not be correctly administered.
In the great majority of the world‘s countries and despite the dedication of emergency medical staff,
emergency services do not work properly, due to faulty systems.
A specific emergency number should exist, which is free of charge and well known by the public that
connects the caller directly with the emergency services. An easily and rapidly accessible telephone line
must also be available. This is far from the case everywhere, despite the widespread use of cell phones.
Secondly, too few people have knowledge of proper first aid. On roads all over the world, the chances of a
person who is able to take immediate protective action and provide lifesaving assistance being at the site
of a crash are very low.
There is a widespread shortage of emergency ambulance transport, with or without medical facilities.
Either ambulances do not arrive at all or they arrive at the crash scene too late. As a result, road crash
victims are generally transported to the hospital using improvised means and are often in very bad
condition.
Thirdly, hospitals are desperately ill equipped and road crash victims often do not receive the necessary
care. Even where proper care is available, many crash victims may not be able to have access to it for
financial reasons unless friends or family can pay in advance for medical services. This situation applies to
both ambulance and medical services in hospitals.
Access to basic health care for the general public depends on the existence of a social insurance system.
This system does not exist in many parts of the world. Un- conscious road crash victims, who are hovering
between life and death as the result of a crash that may have taken place miles away from their home, are
at an increased disadvantage as they may not be able to prove that they can pay for medical services. Thus,
fundamentally improving the emergency rescue services and medical system are urgent components of
preventing road crash deaths and long-term disabilities in the great majority of countries around the
world.
12.2

Developing first aid focusing on road crash injuries

In an ideal world, everyone would be familiar with basic first-aid techniques and take regular refresher
courses to ensure that this knowledge remains current. This is the policy promoted by the Red Cross
which offers first-aid courses to the public all over the world. Red Cross is looked upon as a global leader
in the provision of first aid.
First-aid training should be offered to all individuals, who are most likely to be first at a crash scene and
may need to take action to save the lives of crash victims. First-aid skills are, therefore, essential for
professional drivers (of taxis, minibuses, buses and trucks), police officers, ambulance teams and the staff
of roadside first- aid centers, in addition to motorcyclists and drivers in general. Completing a first-aid
course will enable drivers to react more quickly and appropriately in the event of a crash to alleviate the
physical and emotional suffering of victims. They will also behave in a more controlled and targeted
manner because they are aware of the physical risks involved at a post-crash scene.
First-aid training does not need to extensive in order to be effective. Four to eight hours are sufficient to
acquire adequate knowledge and skills.
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First aid is one of the prime activities of the Red Cross. All National Societies offer first-aid courses..This
shows strong involvement, which places the Red Cross at the heart of first-aid policy for roads. Public and
private transport companies are increasingly aware that it is in their interest to train their drivers in firstaid techniques and to set aside a budget for this purpose. This is an excellent initiative and should be
encouraged. In many countries, such training is a legal requirement.
In few countries, a first-aid certificate is a precondition for obtaining a driving license.
Care for the people disabled by road crashes is often forgotten. These disabled individuals, their families
and other people affected by the road crash are often left in a helpless situation. The physical,
psychological, social and economic rehabilitation of disabled people must also be taken into account and
assisted as a part of a national programme to improve road safety.
Recommended Actions
Advocate for a free-of-charge, easy-toAdvocate for greater attention to be given to
remember emergency telephone number to
those disabled in road crashes.
be implemented quickly as possible.
Offer commercial first-aid courses for drivers
Call for the improvement and expansion of
working with public and private transport
emergency transport services.
companies.
Promote better hospital care for road victims. Encourage governments to make first aid
compulsory for all new and professional
drivers.

306
Section 13 : Promoting a road safety culture within organizations
Large private transport companies have been quick to understand that establishing safety rules for drivers
as a means of preventing crashes has reduced their costs and enhanced their performance and their
reputation. Internal road safety rules are often stricter than the government‘s road traffic laws, although
there is not much difference nowadays in Western countries.
In low- and middle-income countries, large companies operating commercial vehicles (truck, bus and taxi
services) are just beginning to develop a road safety culture in their companies. Fully employed drivers
working with a company that has a framework for, and specific rules on, road safety are more likely to
adopt safe driving habits than independent commercial drivers.
As highlighted in Section 9 on public awareness campaigns, the public often needs to be convinced of the
benefits of adopting the behaviour demanded by road traffic laws, such as wearing seat belts or not
drinking and driving, before they are willing to accept this behaviour be legislated. Professional drivers
are obliged to abide by the road safety policies established by their company. Thus, although they may not
voluntarily adopt safe behaviour as a vehicle occupant, they are in a good position to explain the benefits
of the traffic laws to others. They often set a good example by anticipating the rules and their
enforcement.
Vehicle fleet operators that maintain dedicated company road safety procedures should be commended.
The practices they adopt should be extended to other operators in their profession, particularly in lowand middle-income countries where commercial road transport accounts for 50 to 70 per cent of all
vehicle use. Codes of conduct for drivers and practical guides for the management of vehicle fleets do exist
and can be used, eliminating the need to reinvent the wheel. Road safety policies and procedures for
vehicle fleet operators are also relevant for publicly owned vehicles (sometimes accounting for up to 30
per cent of all vehicles in a given country) and those belonging to associations, especially those involved in
social or humanitarian work.
Recommended Action
Introduce a road safety culture and rules within organizations
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Section 14 : Road Safety partnerships
As highlighted in this guide, road safety is the shared responsibility of diverse disciplines and
stakeholders. Making a country‘s roads safe for all road users requires cooperation among many relevant
sectors.
The 20 road safety measures proposed in this guide all imply the notion of partnerships – with
government, the private sector and civil society.
Some of the measures require more time and energy than funding to develop and implement, including
mobilization work, forums or the preparation of in-house road safety policies. Others, of course, will
require technical or financial resources to implement, such as public awareness campaigns and road
safety courses for school- children.
As mentioned in section No. 7 on financing, the state budget or the private sector are potential sources for
funding road safety measures. Potential partners in the private sector that might be interested in
partnering on road safety initiatives include vehicle manufacturers, oil companies, insurance companies
and national automobile clubs. On the international level, a number of donor governments and financing
organizations have been leaders in funding road safety efforts in low- and middle-income countries,
including the United Kingdom‘s Department for International Development (DFID) and the Swedish
International Development Cooperation Agency (Sida). These organizations should be commended for
their work in road safety.
Recommended Actions
Encourage road safety partnerships with government, private sector and civil society
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SECTION 15 :Conclusion and recommendations for National Organizations
The aim of this guide is to offer National organizations a clear picture of the road safety crisis worldwide
and a few of the solutions they can implement in their countries.
What happens on the roads is of concern to all of us. We must act without delay to prevent today‘s deadly
trend from worsening.
The choice is ours, right now.
Recommendations for National Organizations
1. Encourage the government to improve
volunteers to be more aware of road
the road crash injury data collection
safety and to initiate projects.
system and insist on statistical coverage
11. Call for reforms of the driving license
of hospital victims.
issuing system where standards are too
2. Act to accelerate the identification and
low.
rectification of the more dangerous
12. Advocate for a free-of-charge, easy-tosections of roadways.
remember emergency telephone number
3. Encourage the government to set up a
to be implemented quickly as possible.
dedicated road safety lead agency.
13. Call for the improvement and expansion
4. Become involved as much as possible in
of emergency transport services.
the development of national road safety
14. Promote better hospital care for road
policy.
victims.
5. Encourage the government to establish
15. Advocate for greater attention to be given
adequate and stable financing for road
to those disabled in road crashes.
safety.
16. Encourage commercial first-aid courses
6. Remind decision-makers whenever
for drivers working with public and
possible that road safety action is
private transport companies.
urgently needed.
17. Encourage governments to make first aid
7. Promote the good practices
compulsory for all new and professional
recommended in the World report on
drivers.
road traffic injury prevention,
18. Introduce a road safety culture and rules
particularly those relating to the major
for organizations.
risk factors.
19. Encourage road safety partnerships with
8. Participate in public awareness
the government, private sector and civil
campaigns and public debates (where
society.
there are none, these should be initiated).
9. Encourage the government to allocate
more resources to traffic law
enforcement.
10. Encourage the government to include
road safety in school curricula, with an
additional first-aid component
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