COMM 330
INDIVIDUAL CASE STUDY

ENGINEERING HEALTH AND SAFETY

Minerva Canada provides educational case studies and workshops related to health and safety in the
workplace. The following document was prepared by Marc A. Rosen, Ph.D., P. Eng., Professor and Dean,
Faculty of Engineering and Applied Science University of Ontario Institute of Technology and provides
students with background information pertaining to Health and Safety (Pages 4-9).

CASE STUDY OBJECTIVES

Part One:

Read the supporting documentation, the case and the questions provided in the case study
Provide detailed analysis and responses to the questions provided in the Case Study.

Part Two:

Document 3-5 learning outcomes from this project (maximum 1 page)

Case Study Report Criteria — Include in your report the following items:

Be creative and researched in your assessment of the case

Title page

Table of contents

Executive Summary

Body of the Report (maximum 8 pages)

Include 3-5 learning outcomes in the project paper
Reference sources with footnotes and appendix notes
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4- 6 pages in the body of the report, addendum items are allowed

COMM 330 text book resource - Chapter 10, Occupational Health and Safety (pages 257-284)



Engincering-Oriented Case Studies on Occupational Health and Safety
Case Study 1

In the Canadian manufacturing plant of a global automotive company with headquarters in
Canada, a large number of engineering activitics are carricd out in a wide range of arcas. Thesc
activitics include design, production of parts, asscmbly, testing, and quality assurance.

Many of thc manufacturing processes in the plant are performed using automated technologies
and cquipment. People also perform somce of the manufacturing tasks and the plant cmploys over
400 workers. The decision on whether people or machincs will be used for a particular task is
dependent on many faclors, including costs, time, quality and worker health and safety.

The plant considered here produces a many parts for vehicles and assembles them. Among the
parts produced are engine materials and parts, pumps, [ans, some cxterior parts, and clectronics
components. The plant normally operaies three shifts per day and has production lines including
machining cquipment, conveyers and overhead cranes, punch presses, and paint-spray booths.
The plant utilizes clectricity and natural gas extensively.

A number of workers at the plant have over the last six months been subject 1o several different
health problems. The following information has been received by the head engincer at the plant.

a) In an assembly arca that was installed recently, workers have to bend to the ground
throughout the day to attach several small parts onto a large and heavy vehicle
component. Some workers have begun to develop lower back pain, likely due 1o the
repetitive bending. The problem has become so severe for one of the workers that he has
becen told by his doctor to stay olf work for two weeks so his back can recover. The
manufacturing engineers who designed the assembly operation had wanted 1o use an
automated system, but that option was deemed not to be cconomic. So they used a
manual operation, but did not take into account industrial ergonomics, as they had no
cxpertise in that discipline.

b) An increased incidence of respiratory illnesses has been reported over the fast month by
workers operating ncar the paint-spray booths. Many of the substances used in the booths
(paints, solvents, etc.) arc known to be causcs of the observed respiratory illnesses. But
the workers arc not supposcd to come into contact with any of the substances because the
paint-spray booths arc designed 1o ensure that all materials cxit the plant through a high-
capacity ventilation system and that no materials can leak back into the plant. No tests
had been carried out on the ventilation system. or on the air quality around the paint-
spray booths, so it is uncertain whether or not there have been any leaks into the plant
from the paint-spray booths.

<) In an arca of the plant where metal cutting occurs and workers use protective cyewear,
workers have reported minor eye injuries. The arca in question is one where it is common
knowlcdge that the workers do not routinely use the protective eycwear. [t is often
observed 1o be hanging on ncarby hooks or to be loosely hanging around the necks of
workers. Workers complain that they find the protective cyewear uncomfortable and do
not think it is needed or important. The plant manager knows of this behaviour but
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Basic Management Principles in Occupational Health and Safety
Occupational Health and Safety

Occupational health and safety is concerned with the identification, evaluation and control of
hazards associated with the workplace. Companies and organizations ofien have occupational
health and salety programs, the objectives of which are 10 reduce:

* occupational injurics, which include any harm from a workplace accident (c.g., fracture, cut,
burn), and

* occupational ilinesses, which include abnormal conditions caused by cxposure to lactors
associated with the workplace.

Occupational health and salety are often grouped together, but they are not the same even though
they are closely related. It is important to understand both. One way we can differentiate health
and salety is as follows:

* Salety usually is concerned with situations that causce injury and deals with hazards that fead
to severe and sudden outcomes.

* Hecalth usually is concerned with situations that cause illness or discase and deals with
adversc rcactions o exposure over prolonged periods 1o hazards that are usually less severe,
but still dangerous.

Of coursc, some situations can simultancously lead to safety and health concemns.
Types of Workpluce Hazurds
The range of potential workplace hazards is large and includes the following types:

* mechanical

* fall-related

* lifting-rclated

* pressurc

* sound, noisc and vibration

*  heat, cold and tcmperaturc

¢ firc

* cxplosion

¢ clectrical

¢ chemical

* biological

* toxic, carcinogenic and otherwise harmiul substances
e radiation

*  automation

* crgonomic

*  human and psychosocial factors (c.g., stress)



Some hazards do not clearly fall inio one of the above types (¢.g., the hazards associated with
work in a confined space), while other hazards may fall into more than one type.

Srakeholders

The number of stakcholders aflected by occupational health and safety is large and includes,
among others, the following:

* cmployers

* cmployces

» government and other regulatory authoritics
* compensation and insurance providers

* the public

In an organization, occupational health and safcty involves cveryone, from the chief exccutive
officer to the worker. Employecs and employers often are jointly responsible for occupational
health and safety and cmployers are accountable for non-compliance.

Importance of Occupational Health and Safety

Some of the main reasons for being concerned about occupational health and safety include the
following:

* [Economics. The cconomic costs, both dircet and indirect, of workplace accidents, injuries
and illnesses are significant. Costs can be associated with the time lost from work, human
pain and suffering, and the subsequent loss of moral and decline in worker cfficiency and
productivity.

*  Legality. Occupational lealth and Safety Acts provide workers with the right to a salc work
cnvironment. In protecting workers, employers must exercise due diligence, i.c., take
reasonable precautions appropriate for the circumstances. The legal penalties that are
possible for violations of health and safety legislation are significant and can include civil
lawsuits and criminal prosecutions.

*  Morality. It is gencrally accepted that employers have a moral responsibility to provide a salc
working cnvironment for their employees.

The ficld of occupational health and safety has been increasing in importance duce to the
conscquences of occupational injurics and illnesses, and public expectations have increased for
better occupational health and salcty.

Role of Senior Management in Occupational Health and Safety

Senior management within a company plays a very important role in occupational health and
safety. In particular, senior management is responsible for

* taking a Icadership role in establishing occupational health and safcty as a company priority
and commitment,



» promoting a positive health and safety culture throughout the company,
* ensuring support lor occupational health and salety initiatives is provided. and
* demonstrating and modeling good occupational health and salety practices.

Without a clear commitment 1o occupational heaith and safety by senior management, it is
difTicult for others in the company 1o feel that health and salcty initiatives are appreciated or
cven desired. Employcees will usually focus their efforts on other activitics, and place a low
priority on occupational health and safety, in instances where a lack of commitment seems 0
cxist.

A commitment by and Icadership from senior management is critical for engineers secking
cxcellence in health and safety that is sustainable over time. Without appropriate commitment
and Icadership, an engincer will normally only be able to go part way towards addressing
occupational health and safety and, in the worst cases, may not even be able to initiate required
measurcs.

Knowledge Needed to Address Occupational Health and Safety

In order to address occupational health and safety appropriately, a wide range of knowledge and
skills arc needed, including the lollowing:

* A technical understanding of,, and ability 10 assess, recognize and prevent, all types ol
workplace hazards and risk factors.

* Knowledge of relevant acts, standards, regulations, codes, laws and liability. These include
occupational health and salcty legislation, and Workplace lazardous Matcrials Information
System (WIIMIS) legislation,

* Knowledge of workers compensation schemes and programs.

¢ Medical knowledge, including physiotherapy, psychology and health care.

* Anability to deal with and motivatc people, communicate clearly, and develop and manage
plans.

Workplace Qualities Needed for Successful Health and Safety Outcomes

There exist certain workplace qualities that are required for successfully addressing occupational
hcalth and safety. The Ontario Workplace Safety and Insurance Board workplace lists the
following qualitics as essential for successtul health and safcty outcomes:

* A positive health and salety culture, including strong active senior leadership and a
workforce that is empowered to {ullill its responsibilitics in keeping the workplace healthy
and safe.

*  An clfective internal responsibility system that ensures all members of the workplace fullill
their health and safety responsibilities.

»  An occupational health and safety management system that is geared towards control of
risks.

Programs for Occupational Health and Safety
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The information described in the previous two sections is used in creating programs lor
occupational health and safety. Such programs require the following:

* A lcadership commitment to occupational health and safety.

* Consistent support of scnior management in establishing and maintaining a health and salcty

culture in the company.
* Appropriate plans to deal with problems and emergencics.
* Promotion of hecalth and salety throughout a company.
* Appropriaic and relevant cducation and training in health and salety throughout a company.
* Clcarly delined responsibilitics relating to health and safety.
»  Clearly defined authority to take action relating to health and safety.
*  Appropriate procedures (or reporting salcty incidents.
*  Procedures for investigating health and safety incidents and taking follow-up actions.
+  Appropriate procedures for record keeping for all facets of health and safety.
* Establishment of on-site health and safety commitiees.

Activitics in occupational health and salety programs can be broken down and categorized in
several ways. One categorization considers three levels of intervention:

* [dentification and removal of hazards and risk factors (e.g., adding safety devices to an

existing process, designing sysiems and processes for health and safety, a task ideally done in

the carly stages of an enginecring activity).

 Protection of workers [rom potential consequences of exposure hazards and risk lactors {c.g.,

usc of protective cyewcar and clothing).
» Carc ol workers who have been harmed from cxposure to workplace hazards or risk lactors
(c.g.. use of treatment, rchabilitation and compensation programs).

Although they can be more costly to implement in the short term, interventions of the type in the

first bullet are for several reasons usually preferable o and more successful than thosce in second
bullet. One reason is that interventions of the type in the first bullet usually do not rely as much,
if at all, on worker actions. Over the long term, il interventions of the type in the first bullet are
designed appropriately into occupational health and salety systems, they can be as or more cost
effective than those of the type in the second bullet. In general, there are many benelits 1o taking
a “salcty by design™ approach, in which health and safcty are treated from the start as primary
lactors in design activitics (like manufacturability, maintainability, cconomic viability, cte.),
rather than as an afterthought.

A sccond catcgorization of activitics associated with occupational health and salety programs
considers the following types of measures:

* Engincering and technical measures, which reduce exposure to workplace hazards through
technical modifications (c.g., through redesigning the workplace, or providing protective
cquipment).



*  Process measures, which reduce exposure to workplace hazards by modifying work
processes (c.g., avoiding fatigue through breaks, avoiding lack of concentration, monotony
and boredom through job rotation).

+ Bchavioural measures, which improve employce behaviour, attivudes, knowledge and skill off
occupational health and safety (e.g.. training, education to promole awarcness).

»  Administrative measures, which reduce exposure to workplace hazards by making
administrative modilications (¢.g., use of cffective operating procedures, clear
communications, occupational health and safety commitices).

Various management system models lor occupational health and safcty exist and arc becoming
increasingly popular. Many of these incorporate Deming’s Cycle of plan, do, check, act, or
variations of it. Some cxamples:

* The occupational health and safety management systems of the British Standards Institution
(BSI), specilically OSHAS 18001 (wwy . bsi-givhai.com Corperate 18001, xaiter). ONSAS
18001 is an assessment specification for occupational health and safcty management systems
that helps companics mect health and safety obligations efficiently. This model is similar to
the International Standards Qrganization’s ISO 9000 Quality Management Systems and 1SO
14000 Environmental Management Systems.

 International Labour Organization’s ILO OSII-2001 occupational salety and health
management system guideline
(wwiv.ilo.ore public english protection salework managmnt guide.hom). This guideline secks
to cnsurc organizations are able 1o tackle occupational salety and health challenges
continuously and to build eifective responses into dynamic management strategies.

+  The Ontario Workplace Salcty and Insurance Board Workwell model, which carries out
health and safety audits (w ww.wsib.on.ca wsin wsibsite.nst public Workwell).

Other management system models for occupational health and safety arc in various stages of
development by such organizations as the American National Standards Institute {ANSI}, the
U.S. National Salcty Council (NSC) and the Canadian Standards Association (CSA).

Occupational Health and Safety Teams

No onc person can reasonably be expected to have the requisite knowledge and skills to manage
the health and safcty tasks for a company alonce. lence, a team is usually assembled, from
employces and - where necessary or desired  outside personnel. The team can include, or draw
on the knowledge of engincers, scicntists, technologists, technicians, workers, businesspeople,
and managers. The tcam members cach bring a different set of attributes and collectively arc able
to provide the knowledge and skills to manage the health and safcty.

The healih and safciy tcam in a large company may include the following members:

* A representative of senior management
* Salecty engincer

* Environmcental engincer

* Industrial hygicnist

* llcalth physicist



*  Occupational health nurse
*  Qccupational physician

The health and safety manager is normally the key person in the team, and must coordinate the
tcam’s cfforts and activitics. The representative of senior management is instrumental in
ensuring support for occupational health and safety initiatives is provided by senior management,
and in demonstrating that senior management promotes a positive health and safety culture
within the company.

Most health and safcty legislation requires that joint health and safety commitices be established,
composed of representatives of both management and workers, to enhance workplace health and
safety. Such committees carry out this function by identifying and evaluating potential hazards,
rccommending corrective action and lollowing up on the implemented recommendations.

One of the dutics of cmployers is 1o appoint persons as supervisors in the workplace who are
competent in terms of occupational health and safety, where competent implics:

o gualified in terms ol knowledge, training and expericnee, and
: g
¢ familiar with relevant acts and regulations.

A supcrvisor is responsible for cnsuring compliance with acts and regulations as well as the use
of safc work practices, personal protective equipment and appropriate emergency procedures.

Ethical Dilemmas and Occupational Health and Safety

Ethical problems occur from time to time in engincering. and these often relate to health and
safcty of workers and/or the public. For example, an engincer may be faced with the choice of
risking the health of workers on a project or delaying  or cven stopping  the project to establish
a proper safcty procedures or to purchasc and install appropriate safcty cquipment. The former
action places workers in some degree of risk ol harm, while the latter causes delays and increases
costs for the employers or clients of the engineer. What level of risk severity and potential harm
to workers is sufficient 1o overcome the losses to the client or employer that will result if the
engincer delays or stops the project for a safety-related reason? Codes ol cthics, as well as laws
and regulations, arc in place o guide engincers in cthical decision making and engincers arc
normally bound to observe these. But answers are sometimes not casily arrived at, as many
situations lall into a grey arca.
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overlooks it, since enforcing the usc of the protective eyewear seems may make the
workers unhappy and, consequently, less productive. That, he fecls, could render the
plant non-competitive.

Qucstions:

a) How would you go about investigating the causes of the observed health problems?

b) What are the unsale conditions and acts in the plane?

c) Which of the unsafc conditions and acts identified in part b arc (1) ol a technical nawre,
or (2) refaied to human behaviour or management?

d) What arc some steps can be taken 10 rectify the health problems observed?

c) Should the head engincer endeavour o rectily the health problems on her own, or should
she report the problems to the plant manager beforchand? The head cngincer is not sure if
she will receive the support of the plant manager in rectilying the problems: what should
she do il support is not provided?

N Do you feel that some of the health problems that have occurred are due to worker health

and safcty being unduly compromised to allow the plant to be more productive or
profitable?



