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Introduction

The following 25 narrative case studies are adapted from the Code of Ethics Guidelines (3rd
Edition, January 1994 — previously known as Appendix C of the Guidelines for Professional
Excellence) published by the Association of Professional Engineers and Geoscientists of British
Columbia (APEGBC). The original case studies were written to illustrate the principles in the
1994 APEGBC Code of Ethics, a bylaw established under the British Columbia Engineers and
Geoscientists Act. The cases have been extensively changed and adapted, however, to illustrate
the current Codes of Ethics in every province or territory of Canada.

The authors gratefully acknowledge the assistance and co-operation of the Association of
Professional Engineers and Geoscientists of British Columbia in permitting the adaptation and
publication of these cases. All of the adapted case studies arise from previously observed
problems, principles, and cases, but the situations and details presented here are fictional, and
any similarity to actual cases is entirely coincidental and unintended.

The cases are suitable for personal study or as examples in lectures. Each case typically contains
four parts:

e the statement of the case,

e the question posed to the reader (typically in the form of an ethical dilemma),

¢ the outcome (fictional, but based on previously observed incidents), and

e the authors’ comments concerning the lessons drawn from the case.

The Code of Ethics is a simple guide to professional behaviour, but following it protects the
engineer or geoscientist from many serious professional pitfalls. It is far easier to follow the
Code of Ethics than to risk the discipline, financial losses, and similar damages that may result
from unethical behaviour.

NOTES

e In these case studies, the terms “professional misconduct” and “unprofessional conduct”
mean the same thing.

e Readers should interpret all cases as taking place in their province or territory of licensing. In
particular, the “Code of Ethics” means the code in the reader’s province or territory. Codes of
Ethics vary somewhat across Canada, as explained in Chapter 9 of this textbook. Therefore,
in some case studies, quotes or references to the Code of Ethics may not be identical to the
wording in the code in the reader’s province or territory. However, equivalent wording is
typically found in the code, the Act, or the regulations.

e The case studies include male and female participants, but the sexual gender is not relevant to
the issues at stake. Similarly, both engineers and geoscientists are participants in these cases.
The basic principles apply to all engineers and geoscientists.
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Case Study F-1: Toxic Spill

Statement of the Case: Engineer A was Chief Engineer of a plant that processed raw ore. The
refining process involved several dangerous chemicals, which were re-captured and re-
circulated; however, careful operation was essential to prevent these chemicals from escaping
into the wastewater. Engineer A worked alongside the Operations Manager, and both of them
reported to the Plant Director. Engineer A was responsible for technical matters, such as design,
maintenance, and safety. The Operations Manager was responsible for hiring, scheduling, and
meeting production targets. Both the Operations Manager and the Plant Director were older than
Engineer A, but neither was a Professional Engineer nor a Professional Geoscientist.

During the first few months on the job, Engineer A reviewed, updated, and improved the plant
Operating Manual prepared by the previous Chief Engineer. Engineer A ensured that copies of
the manual were available to the plant operating staff and personally conducted several training
sessions for key operating staff. In spite of these efforts, however, Engineer A observed many
infractions of the Operating Manual throughout the plant, and he could see that the toxic
chemicals were possibly escaping into the wastewater. Engineer A considered this lax attitude
toward safety to be very risky. Tests of the wastewater effluent showed wide variations of the
escaping chemicals, with concentrations that occasionally reached the legal limits. On several
occasions, Engineer A initiated disciplinary measures against operating staff, but these were
dealt with lightly by the Operations Manager, for whom the staff worked. Engineer A eventually
came to understand that the Operations Manager put production ahead of safety and was casual
about enforcing the safety provisions in the Operating Manual.

Finally, Engineer A warned the Operations Manager about these unsafe practices in writing and
demanded that infractions be disciplined more severely. As a last resort, Engineer A went
directly to the Plant Director and explained the problem, but the Director simply said, “Work it
out among yourselves.”

Question: If you were Engineer A, what would you do at this point?

Outcome: Engineer A was unhappy with this lack of leadership, but felt that he had reported the
problem up the “chain of command” so the problem was no longer his responsibility. A few
weeks later, while the plant was operating at maximum capacity, local news media carried
reports of a devastating fish-kill in a neighbouring creek and poisoned birds in a downstream
marsh. An investigation, carried out by scientists from a government ministry, placed the blame
clearly on the lax operating procedures in the plant. The ministry charged the company and
Engineer A with violations of environmental regulations. A rancher, who had to pipe safe water
to his livestock, sued the company and Engineer A for damages. A lengthy series of legal and
disciplinary actions followed.

Authors’ Comments: Obviously, Engineer A tried to do a good job by updating and distributing
the Operating Manual, by educating staff, and by informing the Operations Manager and the
Plant Director of hazards. However, when they failed to respond adequately, the responsibility
then fell back on the engineer, as the only technically competent professional, to insist that the
plant personnel follow adequate safety measures. In a difficult situation such as this, Engineer A
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should have informed the Plant Director that unsafe practices were unacceptable, and if the Plant
Director refused to co-operate, Engineer A should have consulted the Association for guidance.
If a solution still could not be found, Engineer A should have reported the unsafe practices to the
appropriate ministry.

When senior management refuses to act on clear dangers to the public or to the environment,
professionals cannot defend themselves by saying they were “only following orders.” As
professionals, engineers and geoscientists are usually the ultimate authority in the industrial
workplace and must insist on protecting the environment and the public when, in their
professional opinions, hazards are likely to cause injury or damage. Failure to do so can lead to
disciplinary action; every Code of Ethics requires the practitioner to put public safety first.

Case Study F-2: Mine Safety

Statement of the Case: Engineer A, the Chief Engineer for a long-established mine, engaged
Geoscientist B to study the mine operations and to devise more efficient methods for extracting
ore from the old mine. During a site inspection, the geoscientist travelled down the shaft into the
drifts (tunnels) which led to the ore face. During this detailed tour of the mine, Geoscientist B
observed many infractions of safety provisions: methane detectors were missing from the deepest
parts of the mine; ventilation was poor in many areas of the mine; shoring was old and appeared
to be deteriorating; thick dust covered equipment and could have been a source of dangerous
dust explosions. Although Geoscientist B had not been hired to examine mine safety, the
geoscientist nevertheless mentioned these concerns to Engineer A, who agreed that safety was a
major worry. Engineer A explained that several proposals for safety improvements had been
made over the years, but the senior mine management had rejected them, citing the marginal
profitability of the mine and the fact that costly changes could cause the mine to close.

Question: If you were Engineer A or Geoscientist B, what would you do at this point?

Outcome: Geoscientist B stated that a professional should not condone such unsafe practices by
ignoring them and suggested that a combined, direct warning to the mine management might be
more convincing than the engineer’s previous safety proposals. Engineer A agreed, and they
made up a list of the most essential safety measures. The warning on mine safety was prepared as
a chapter in the geoscientist’s report on ore extraction. Engineer A and Geoscientist B cited the
Westray mine disaster, which killed 26 miners, and they quoted sections from the Westray
inquiry, showing similarities with the Westray practices. They also explained that the possibility
of injury or death because of the dangerous mine conditions was a far more serious financial risk
than the potential of mine closure.

Geoscientist B presented the report to senior management, and Engineer A supported the safety
warning and emphasized that safety measures need to be taken whether the mine’s productivity
justified them or not. After a brief discussion of the report, the senior management agreed to all
of the proposed safety measures, saying that they simply had been unaware of the seriousness of
the situation.
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Authors’ Comments: This example is typical of many cases where the initiative of Professional
Engineers and Professional Geoscientists, and their commitment to the public welfare, as stated
in the Code of Ethics, has resulted in safer and more productive workplaces.

Case Study F-3: Sliding Retaining Wall

Statement of the Case: Engineer A had several years’ experience in the design of water and
sewer systems and municipal streets, but had no experience in the design of retaining walls. A
client, who was building a large lake-view house on the lower slopes of a hill, asked Engineer A
to design a retaining wall 3 m high and 50 m long to provide a flat lawn area in front of the
house. Engineer A accepted the assignment, even though he had never designed a retaining wall
before. His university education, some 20 years earlier, had touched briefly on the topic of
retaining wall design, so Engineer A consulted the concrete design textbook used in that course
and took dimensions, bar size, and spacing from a diagram in the textbook. He then produced
drawings and specifications for the client, who hired a contractor to build the wall.

Question: Was this effort adequate for a professional engineer?

Outcome: Soon after construction, the wall’s foundation failed by sliding. In the investigation
that followed, it was revealed that Engineer A had performed no foundation investigation. At the
very least, he should have drilled a few hand-auger holes and performed soil classification to
estimate bearing resistance, compressibility, and so on. He made no checks for sliding and made
no provision in the design to resist sliding. He did not consult any current codes, but simply
copied the old textbook design. Moreover, the textbook diagram illustrated structural aspects
only, not foundation details, and the textbook stated this fact. The client launched a successful
lawsuit. Engineer A was also disciplined under the provincial professional engineering Act.

Authors’ Comments: Competence is the result of education and experience. Although Engineer
A was competent in his established field, he was not competent in the area for which his client
was paying, and while he made a minimal attempt to learn about the topic, his knowledge was
superficial. An engineer or geoscientist need not be an expert in every phase of a proposed
project before accepting it; however, a professional must be sufficiently familiar with the subject
to know that he or she can become competent through study or research in a reasonable period of
time, or that a colleague or consultant can be hired, without delaying the project, at reasonable
expense. The key point is that the professional’s lack of competence must not put the client’s
project at risk.

Case Study F-4: Concrete Bridge Design

Statement of the Case: Engineer A, who recently moved to British Columbia from Ontario,
learned from a classmate at a reunion that a mining company needed a design for a bridge over a
creek, near a mine in the mountains. Engineer A had designed a single-lane timber logging
bridge over a creek in northwestern Ontario but had no other bridge experience. He approached
the mining company, stated that he had extensive experience in bridge engineering, and
eventually received the contract for the design. The site was at the base of a steep slope, and the
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creek was full of rocky debris. No flow records were available for the creek, so Engineer A
determined the span and clearance based on the creek’s high-water marks. He felt that the site
was adequate and did not arrange for geotechnical investigation or advice. He designed a
standard concrete box-girder bridge with a 15 m span and pile-driven abutments. A building
contract was also hired. The contractor was familiar with mine construction and mechanical
plants, but had no experience in bridges. Nevertheless, the construction went smoothly. The
bridge served well for five years, but a debris torrent during a particularly rainy winter season
destroyed the bridge in the sixth year.

Question: Did Engineer A act ethically in this project?

Outcome: The mining company regretted the loss of an expensive bridge, particularly because
the loss interrupted mine operations for months. The company hired an experienced bridge
engineer as a consultant to investigate the reasons for the bridge failure. The consultant noted the
debris in the creek and concluded that it was likely deposited by torrents. This design constraint
should have been satisfied by relocating the bridge site, providing a debris basin, increasing the
vertical clearance, and/or by altering the design in other ways. The mining company complained
to the Association, seeking disciplinary action against Engineer A.

Authors’ Comments: Engineer A clearly misrepresented his qualifications to his client. He had,
in fact, minimal bridge experience, and none of that was in the mountains. In this way, he was
not acting in good faith with the client, as required by the Code of Ethics. A more serious error,
however, is that he did not have adequate knowledge of the type of structure he undertook to
design (a key principle in almost every Code of Ethics), and he failed to seek help and guidance
to protect the interests of the client. An engineer or geoscientist need not be an expert in every
phase of a proposed project before accepting it, but must become competent through study or
research, in a reasonable time. Alternatively, a consultant can provide advice. The client’s
project must not be put at risk because of the engineer’s lack of knowledge. In this case,
Engineer A should simply have engaged a consultant to provide geotechnical advice.

Case Study F-5: Study of Forest Road-Building Practices

Statement of the Case: Engineer A, an experienced civil engineer, was engaged by an
environmental advocacy organization to provide a report on past road-building practice by a
major forest company, in a forested area where cutting ceased in the late 1970s. He found many
examples of road-building practice that, over the past 25 years, had led to serious erosion.
Engineer A photographed and described these obsolete practices in his report, to illustrate what
damage they can cause and why they must be avoided. The environmental advocacy organization
used the report in a submission to government, urging tighter enforcement of road-building
regulations.

Engineer A then wrote an article for a national magazine in which he castigated the government
and the forest company and called on readers to mount a “write-in” campaign. He also implied
that the forest company might still be using these poor road-building practices. Engineer A later
stated that he believed that this “hard-hitting” approach would help to get the article published.
In the magazine article, Engineer A acknowledged the assistance he received from the logging



Canadian Professional Engineering & Geoscience (Sixth Edition)

Appendix F — ETHICS CASE STUDIES Page 7 of 29

superintendent of the forest company, but did not mention that the environmental advocacy
organization had financed his study.

A reporter on a local weekly newspaper read the magazine article and wrote a “rehash” of the
article. That is, the reporter wrote a newspaper story, based on the article, but implying that the
story was the result of a personal interview—a questionable journalistic practice. In the
newspaper story, the facts were simplified and made even a little more “hard-hitting.” The
reporter pretended to quote Engineer A as saying that the forest company’s unacceptable road-
building practice was “still widespread throughout the province.” Before publication, the reporter
phoned Engineer A, to justify the claim that the story was an interview. The reporter explained
that she had written the story from the magazine article, but it was too long to read over the
telephone. She gave a rough verbal outline. Engineer A said he was satisfied with the story,
which then appeared in the next issue of the newspaper.

The forest company, after reading the magazine article and the newspaper story, felt that they co-
operated with a constructive attempt to study and improve road-building practices, but they had,
instead, been misled and defamed. They complained to the provincial Association and asked the
Association to discipline Engineer A.

Question: Should Engineer A be disciplined? If so, on what basis?

Outcome: The Association investigated and charged Engineer A with unprofessional conduct on
the basis that he had expressed an opinion on a professional subject not founded upon “adequate
knowledge and honest conviction.” This is contrary to the provincial Association’s Code of
Ethics. In a disciplinary hearing, Engineer A was found guilty of unprofessional conduct and
given a reprimand.

Authors’ Comments: Clearly, the actions of Engineer A were less than professional. His first
report, funded by the environmental advocacy organization, was an objective study of road-
building practices; however, he was later guilty of three unprofessional acts:

o First, in the magazine article, he negligently (or deliberately) stated that the poor road-
building methods he had observed were still in use by the forest company—a professional
opinion not founded upon “adequate knowledge and honest conviction.”

e Second, in the magazine article, Engineer A acknowledged the assistance of the logging
superintendent, but omitted to say that the environmental organization provided the funding.
This omission could be interpreted as a deliberate attempt to conceal a potential bias.

e Finally, he permitted the newspaper reporter to produce an inaccurate story. He should have
insisted on more than just a telephone interview; in fact, since the reporter had already
written the story, Engineer A should have insisted on reading it (easily sent by fax or
Internet). Although professional journalists hate delays, they usually want to get the facts
correct.

Engineer A’s actions showed a disregard for the damage (or potential damage) that his public
pronouncements might have caused to the forest company, and he failed to mitigate the damage
by retracting or correcting erroneous statements.
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Case Study F-6: Misleading Gold Report

Statement of the Case: Geoscientist A wrote a report on a gold prospect for a junior resource
company active on the Vancouver Stock Exchange (VSE). The report was intended to be a
factual history of the numerous test results at a specific site, including drill locations, summaries
of drill logs, and assay results. Geoscientist A used accurate numerical data in the report, but
added a few subjective adjectives. One example, among several similar statements in the report,
was this: “Assays on samples recovered from drill holes 614 revealed a very respectable 0.01
ounces of gold per tonne average, with some samples as rich as 0.03 ounces per tonne.”

After the report became public, the company’s share price rose sharply on the VSE. However, no
gold mine was constructed on the site, and the share price eventually dropped to a very low
value. Many shareholders, who had purchased shares at high values, now found the shares
almost worthless.

Question: Were these statements by Geoscientist A professionally acceptable?

Outcome: The shareholders complained to the VSE and to the provincial Association that the
report written by Geoscientist A was misleading and demanded some disciplinary action, on the
basis that Geoscientist A’s use of the subjective adjectives constituted a personal opinion that
gave an inflated impression of the value of the property.

Authors’ Comments: Geoscientist A should not have used such subjective expressions as “very
respectable” or “rich” to describe the significance of the numerical data. Although Geoscientist
A summarized the data accurately, adding these subjective modifiers might have altered the
interpretation of the data by others. Such comments likely would not satisfy the requirements in
National Instrument 43-101, which came into effect on February 1, 2001. Geologists must follow
this document when disclosing information on mineral projects in Canada. The document
specifies the format for making oral statements or written disclosure of scientific or technical
information to the public concerning mineral projects. (See Chapter 2 of the text for a full
explanation.)

Whether deliberately or inadvertently, Geoscientist A did not follow accepted practice and
neglected the duty to the public, as required by the Code of Ethics. The Association would likely
feel obliged to take some action on such a complaint, but the complaint might easily be resolved
before reaching the disciplinary hearing stage, depending on the geoscientist’s explanation and
previous record.

Case Study F-7: Commissioning of Sewage Plant

Statement of the Case: A consulting engineering company was awarded the contract for
designing, preparing the specifications, and providing “field inspection services” (monitoring the
construction) of a sewage treatment plant being built for a small municipality. The construction
proceeded routinely to completion. The consulting company employed Engineer A, an
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environmental engineer experienced in wastewater treatment, to assist in the field inspection.
During the final commissioning of the plant, Engineer A observed that the biochemical oxygen
demand (BOD) of the effluent was frequently above the acceptable limit.

Engineer A contacted the design office at his engineering company, and after reviewing the case

with an environmental consultant, he soon realized that the plant had been designed for average

flows, but several food-processing industries in the municipality occasionally fed “slugs” of raw

sewage to the plant. The biochemical oxygen demand would increase rapidly when one of these

slugs arrived and would remain above the regulated limit for a few days, before moving back

down below the limit. Engineer A concluded that, on days when these slugs were being

processed, the plant would not meet the effluent quality standards. The specifications had been

set by the engineering company’s design office, which had used the average sewage flow

estimates. He faced a serious decision, and identified three courses of action. Should he

e disclose this deficiency to the municipality (the client), thus implicating the engineering
company (his employer) as responsible for the inadequate design, or

o selectively sample the plant effluent between slug discharges, thus falsifying the true nature
of the problem, or

e provide “average” readings in his commissioning report, which might be a defensible
compromise?

Question: What should Engineer A do, in this situation?

Outcome: Engineer A concluded that he must act as a faithful agent of the client, even if it
created problems for the engineering company employing him. He met with engineers from the
municipality and explained that the sewage plant was unlikely to pass the commissioning tests
because of the “slug” discharge problem. The municipality was unaware of this problem and
immediately requested an explanation from the food-processing industries. After a lengthy
negotiation, the industries agreed to make structural changes to piping that would make the
sewage flow more constant and to build an “equalization” basin upstream from the sewage plant,
where the slug flows would blend with other flows, thus providing a much more constant sewage
flow, which the plant could process. The municipality contributed the land, the engineering
company agreed to design the equalization basin as a public service, and the industries agreed to
an increased mill rate to cover construction and maintenance costs for the basin.

Authors’ Comments: Truth was essential. The truth would have become obvious, eventually,
and a lawsuit would have followed. Professionals always prefer solutions to lawsuits.

Case Study F-8: “Low-Ball” Cost Estimate

Statement of the Case: Engineer A was a member of an ad-hoc citizens’ committee, which
wanted the municipality to build a small recreation centre in their neighbourhood. The ad-hoc
committee believed that the Municipal Council would not approve the project if they knew the
true estimated cost. Engineer A volunteered to prepare a “low-ball” estimate for constructing the
recreation centre, at about 60 percent of the realistic likely cost, and the ad-hoc committee
formally presented this estimate to the Council. The committee presented Engineer A as an
independent and impartial consultant. There was no information in the documents submitted to
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show that Engineer A resided in the neighbourhood or was, in fact, a member of the ad-hoc
committee making the proposal.

Question: Did Engineer A act ethically in this project?

Outcome: The Municipal Council accepted the cost estimate, because a Professional Engineer
had prepared it. After a short debate, the Council approved the design phase of the project
without seeking another cost estimate. When the design was completed and tenders called, the
true cost of the project became apparent, but the public expected the project to go ahead; the
Council worried that there might be political repercussions if the recreation centre project were
cancelled. Moreover, they had already paid the design costs for the project. Council continued
the project and constructed the recreation centre.

However, upon inquiring, Council members soon learned that Engineer A was a resident of the
area and a member of the ad-hoc committee. On the advice of legal counsel, the Municipal
Council voted to ask the provincial Association to discipline Engineer A for failing to reveal a
conflict of interest in preparing and submitting the original cost estimate.

Authors’ Comments: Although Engineer A may have believed that it was a public service to
use deception to construct the recreation centre, the engineer made two serious errors. Failing to
reveal a conflict of interest is a clear violation of every Code of Ethics. Moreover, giving a
deliberately incorrect cost estimate to induce someone to do something is a serious offence,
punishable by civil or criminal proceedings, depending on the circumstances. Engineer A should
have provided a realistic and honest cost estimate, and relied on the merits of the project to
convince Council.

Case Study F-9: Conflict of Interest in Curb & Gutter Project

Statement of the Case: Engineer A was a civil engineer in one of four private practices in a
medium-sized town in a rural area of the province. A nearby village awarded her a design
contract for several kilometres of curb and gutter on the main street, including extension of the
existing storm sewer. The contract involved four stages: designing the modifications, preparing
construction specifications, evaluating the contractors’ bids, and providing field inspection
services during the construction. Engineer A undertook the design and prepared the contract
documents.

However, when the village advertised for bids, Engineer A told the Village Clerk she had a
financial interest in one of five small construction companies in the area and that she would like
her company to bid on the construction, as well. She suggested to the Clerk that the village
should engage another engineer to evaluate the bids and if Engineer A’s company was
successful, the new engineer would then provide field inspection services, too.

Questions: Did Engineer A have a conflict of interest in this case? Was her conduct
professional?
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Outcome: The Clerk asked the mayor to convene a meeting of the Village Council. The Council
found the process was irregular, but agreed to it (after some debate). Engineer B was hired to
review the bids. Engineer A’s construction company was the successful bidder, and the company
proceeded to construct the curb, gutters, and sewer extension that Engineer A had, herself,
designed. Engineer B provided the field inspection services during the construction. Engineer A
received no further design or construction contracts from the village.

Authors’ Comments: A client typically hires the consulting engineer to design the project and
to monitor the construction by an independent contractor. This usually creates a three-way
relationship between the client (owner), the consultant (engineer), and the contractor (builder).
The client needs the unbiased advice of the consultant to ensure that the work of the contractor is
adequate. In this case, Engineer A first became the consultant, but at the midpoint of her
contract, she switched to being the contractor.

Although her conduct was unprofessional, the facts (as presented here) likely would not qualify
as misconduct. Engineer A created the appearance of a conflict of interest by having her
construction company bid on the work she had, herself, designed. A devious person writing
specifications could easily provide a small advantage to a specific contractor, thus putting other
bidders at a disadvantage. Fortunately, she revealed her financial interest in the construction
company and did not compound her error by remaining silent. Disclosing a conflict of interest
reduces the ethical problems, but it is better to avoid the conflict of interest in the first place.

Conversely, if Engineer A had concealed her interest in the construction company and had
served as inspector for the work produced by her own company, she would certainly be subject
to disciplinary action for concealing a serious conflict of interest.

Engineer A could have avoided the conflict by picking either the design consultancy or the
construction. She should have known whether her construction company would want to bid on
the project, and she should have decided which was the best business decision, and picked one or
the other, but not both. By picking both (in sequence), after she herself had prepared the
specifications, she opened herself to criticism for conflict of interest. In fact, a perceived conflict
of interest would likely remain in the public’s mind and might perhaps explain why she received
no further contracts from the village.

Although this case ended without a dispute, Engineer A failed to fulfill the terms of the original
contract. The Village Council would be entitled to claim from her any additional costs resulting

from the breach of contract. (Presumably, additional costs were involved when Engineer B was
hired.)

A Related Note: Nothing prevents businesses from vertical integration or “design-build”
contracts. Conflict arises when the client expects the consultant (designer) and the contractor
(builder) to be at “arm’s-length,” but they are not. In a design-build agreement, for example, the
contractor negotiates (or bids on) a contract with the owner, which requires the contractor to
carry out a design and then build to that design—all in one contract. Where there is one
competition for one contract, there is no conflict. In design-build arrangements, the client might
engage a second consultant to monitor the work of the contractor and give impartial advice.
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Case Study F-10: Poor Inspection of Remote Site

Statement of Case: An equipment dealer was developing a new depot (warehouse) in a small
town. A large architecture/engineering firm from a distant city designed the building for the
depot. Engineer A was Project Manager for the firm. Engineer B, a sole practitioner, lived in the
small town and offered her services to Engineer A, to perform site inspection. She said that her
office was close to the site, and she could easily serve as a resident engineer. Although the
project was large, Engineer A declined Engineer B’s offer because there was not enough money
in the fixed-sum contract to cover the costs of a resident engineer. Instead, Engineer A intended
to make short visits to the site, every second week, on a regular basis.

The depot building was to be built of concrete block, with a partial second storey for offices.
There was some structural steel in travellers and roof trusses. The foundation for the walls was a
strip footing, about 1.2 m below grade. When the contractor excavated for the footing, the
ground was uneven, and the contractor poured one side of the strip footing on exposed,
thoroughly frozen ground. This work was done while Engineer A was absent from the site and
backfilled before his next visit. Engineer B observed how the pouring had been done and
reported it to Engineer A. She again offered her services, offering to reduce the cost by attending
the site only at critical stages, on short notice from the contractor, when these critical events
occurred between Engineer A’s visits. Engineer A again declined and took no action with respect
to her report of poor workmanship in the footing construction.

Question: Was Engineer A acting in a professional manner by attempting to monitor and inspect
a project from a distant location?

Outcome: Shortly after occupancy, the building began to settle, where footings had been poured
on frozen ground. Expensive underpinning was necessary to rehabilitate the structure. The
lawyer for the equipment dealer initiated a lawsuit against the architecture/engineering firm, and
against Engineer A, to recover the costs of the underpinning.

Authors’ Comments: By failing to monitor the footing construction—a key stage in any
structural project—Engineer A did not provide an adequate level of field service and, therefore,
did not act as a faithful agent of his client. Since the project was large, Engineer A should have
included full-time inspection when fees were negotiated with the client. If Engineer A was not
successful in obtaining adequate fees for field services, he should have informed the client in
writing of the risks associated with inadequate inspection. The Code of Ethics requires full
disclosure of the consequences when key technical decisions are overruled. If the client refused
to fund the recommended inspections, Engineer A should have scheduled the inspections for
critical stages, such as footing excavation, placement of re-bar, and concrete mixing and
placement, rather than fixed dates. Alternatively, he should have arranged with Engineer B to
make some of these inspections.

Engineer B acted very professionally by informing Engineer A that the footings were poured on
frozen ground, but Engineer A compounded the problem by ignoring it. He should have made a
special site visit to investigate and should have required the footings to be replaced. Site
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inspection is extremely important. Many structural failures are the result of low-quality
materials, poor construction methods, or sloppy work that is easily remedied in the early stages
of construction. Full field services and inspection provide confidence and guarantee good
quality, thus justifying the investment.

Case Study F-11: Conflict of Interest in Building Inspection

Statement of the Case: Engineer A is the only civil engineer in a small town in a remote area of
Canada; the other engineers in the area are all mining engineers. Engineer A has a broad
background, including sewer and water, roads, bridges, structural design, and building
construction and inspection. His wife owns four commercial buildings in the downtown area. On
a sunny day last summer, a major earthquake shook the town and caused widespread damage.
Although there were no deaths, several people were injured, and several of the largest and oldest
commercial buildings suffered significant cracking and settlement. Many buildings were built of
unreinforced masonry, and a few had obvious cracks. Immediate structural inspection was
essential before authorities could allow people to re-enter the buildings to live and work.

The Town Administrator asked Engineer A to undertake a contract for immediate structural
inspection of the damaged buildings. Engineer A declined. He explained that his wife owned
four of the buildings requiring inspection, and it would be a clear conflict of interest if he were to
inspect his wife’s property. The Town Engineer asked whether Engineer A would skip her
property and just inspect the buildings owned by others. Engineer A again declined, saying that
if he condemned any of the buildings, he would still have a perceived conflict of interest, since
his wife was in competition with other owners for tenants. Moreover, in this crisis he should
assist his wife to rehabilitate her buildings and could not place her behind other owners in a
similar situation.

The Town Administrator stressed the emergency nature of the situation. He pointed out that
outside help was unavailable because of poor road conditions and also because other engineers
were busy, dealing with other communities that were similarly affected.

Question: Does Engineer A have a conflict of interest? What should he do?

Outcome: Engineer A agreed to do the work and, indeed, found he had to condemn two of his
wife’s buildings and five others. An aftershock that occurred a few days later damaged all seven
of these buildings, thus confirming his judgments.

Authors’ Comments: Engineer A behaved correctly and honourably by trying to avoid an
assignment that would put him into a conflict of interest; however, when the Town Administrator
advised him that other engineers were unavailable during a time of crisis, Engineer A put the
public welfare first, as required by every Code of Ethics. Having disclosed his conflict of
interest, he undertook the work.

Engineers and geoscientists can usually avoid a conflict of interest simply by refusing an
assignment or by withdrawing if a conflict of interest arises. In this case, Engineer A could not
avoid the conflict of interest, but promptly disclosed it. When a conflict of interest is created by
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unavoidable circumstances, disclosing it is usually an adequate action on the part of the
professional. By disclosing an unavoidable conflict of interest, the engineer or geoscientist
invites scrutiny, so that others can satisfy themselves that the work is proceeding objectively and
honestly.

Case Study F-12: Maintaining Confidentiality

Statement of the Case: Engineer A was hired as an electrical engineer by Company B, a small
manufacturer of control systems for heavy lifting equipment used by loggers and contractors.
The total market consisted of about 200 logging firms, and the company had about a quarter of
that market. That is, about 50 of the logging firms used the control system and were repeat
customers, providing about 90 percent of Company B’s sales volume. The control system was
not patented. Although the device was patentable, Company B’s owner had decided to keep the
concept secret, and all employees, including Engineer A, signed trade secret documents, agreeing
that they would not disclose or otherwise duplicate, use, or sell the concept.

After about three years as an employee, Engineer A resigned from Company B to set up her own
firm. She designed a more advanced control device, improving upon the concept invented by
Company B. To sell her device, Engineer A contacted Company B’s 50 key repeat customers to
get them to switch allegiance to her new firm and to her improved product. Company B sued
Engineer A in civil court for breach of the confidentiality agreement, and won the case. In her
defence, Engineer A stated that, during her employment at Company B, she became aware of
flaws in the original device and her improved device overcame those flaws. Testimony
confirmed that she had never told colleagues at Company B that she was aware of such flaws,
nor did she suggest improvements to the device while employed there. After the civil court
judgment, the owner of Company B asked the provincial Association to discipline Engineer A
for unprofessional conduct.

Question: Is Engineer A guilty of professional misconduct?

Authors’ Comments: Since Engineer A was found liable in civil court, the ruling tends to
confirm the facts of the case. Engineer A did not act as a faithful employee of Company B. She
was apparently aware of flaws in the control device, but rather than use this knowledge for the
benefit of her employer, she used it, and the company’s trade secrets, to her own advantage. She
even used Company B’s proprietary list of regular customers to advance her personal welfare.
Such self-serving behaviour is contrary to the Code of Ethics and constitutes professional
misconduct. The Association, almost certainly, would pursue disciplinary action.

Case Study F-13: Low Bid on Feasibility Study

Statement of the Case: Engineer A was one of several consultants asked to submit proposals for
a feasibility study for a deep-water bulk-loading facility on the client’s site. To increase the
chances of getting the assignment, Engineer A submitted a proposal with a very low fee, which
was about half the realistic fee for the work. The reasoning behind the low fee was that the
consultant who got the feasibility study would be better placed to win the subsequent—and far
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more lucrative—design competition (providing, of course, that the client decided to go ahead
with the proposed facility).

Engineer A won the contract for the feasibility study and found that the study required far more
time and expense than originally envisioned. The contract payments covered only about 40
percent of the actual costs. However, the most depressing part was that Engineer A’s study
revealed that

¢ soil conditions would require very deep piles to support the massive quay-side equipment;

e railway links and highway connections were far from the site;

e the harbour did not have enough depth for bulk carriers without dredging; and

e prevailing winds and wave action would cause constant problems for ships waiting to moor.

In other words, it really was not economically feasible to construct the bulk-loading facility on
the site, and Engineer A’s final report explained this fact. Engineer A had spent several months
on a project that had cost money to complete.

Question: Was Engineer A’s behaviour ethical?

Authors’ Comments: This practice is unethical. The submission of low bids, in hopes of
landing a bigger contract later, should be strongly discouraged. The main reason is that this
gamble affects the engineer’s judgment of the feasibility of the project. In other words, the
engineer has an interest in seeing that the project is feasible; otherwise, no second contract will
occur. This clearly creates a conflict of interest. In fact, to avoid biased conclusions in a
feasibility study, clients often require that the successful consultant for a feasibility study be
excluded as a consultant for the subsequent project.

Moreover, low bidding is a poor business decision: the professional engineer is gambling on two
events: that the project will be feasible, and that the engineer will win the design contract. If
either event does not occur, the engineer suffers a financial loss, since the costs and profit for the
feasibility study cannot be recovered from the later work. Every Code of Ethics requires
professional engineers and geoscientists to insist on appropriate and adequate compensation for
their work.

Case Study F-14: Outdated Practice

Statement of the Case: Engineer A had been practising engineering for over two decades; but
for the past 10 years, she has been in a management position: supervising traffic flow
measurements and highway planning for the provincial government. Recently, she left the
government job to enter private practice, and one of her first contracts was to design a structure
that had to satisfy the National Building Code. Although Engineer A had extensive experience
with this type of structure prior to entering government service, she had not designed such
structures for more than10 years. She was aware that there had been some changes to the
Building Code in recent years, but she was very familiar with the older code, and she argued that
the old code was likely to be over-conservative. To be certain that the structure was safe,
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Engineer A increased the design loads required by the code by an additional 10 percent, and
prepared, signed, and sealed the construction drawings.

The client submitted the drawings to the municipality for approval. Upon inspection, the
municipal engineer immediately recognized that the wording and style indicated that the
engineer had followed the older building code. Moreover, some load data required by the more
recent building code was missing. The municipal engineer rejected the drawings. The client
complained to the provincial Association.

Question: Should the Association discipline Engineer A for professional misconduct?

Outcome: Upon investigation of the client’s complaint, the Association concluded that the
design was safe, but the beam and column cross-sections were much larger than required under
the current building code. The structure would therefore be more expensive for the client to
construct than it should have been. The Association reprimanded Engineer A for neglecting to
keep herself up-to-date in her field of practice.

Authors’ Comments: Engineers and geoscientists have an obligation to maintain their
competence in their fields of practice. Every provincial or territorial Act requires continuing
competence (although this clause may be in the regulations or Code of Ethics). Continuing
competence means keeping up-to-date on codes, standards, and analysis techniques.

The Codes of Ethics also require professionals to be realistic about evaluating their own abilities
and not gambling at the client’s expense. Engineers and geoscientists can keep current by
attending refresher courses and seminars, attending conferences of engineering societies, reading
journals, and so forth. In fact, most provincial Associations now have compulsory requirements
for providing evidence of continued competence.

An engineer or geoscientist need not be an expert in every phase of a proposed project before
accepting it, but must become competent through study or research in a reasonable time. If this is
not possible, then a colleague or consultant must be hired. An engineer or geoscientist must not
put a client’s project at risk by negligence or incompetence.

Case Study F-15: Time Off for Professional Activities

Statement of the Case: Engineer A, a recent university graduate, moved to a small town after
obtaining the P.Eng. designation and was hired by Engineer B, who had a small civil engineering
consulting firm. The firm included a technician and a secretary. Within a few months of arriving,
Engineer A was elected to the executive of the local chapter of the Association. There were
several towns in the chapter territory, and the evening meetings were in different towns
throughout the year. To get to the more-distant meetings on time, Engineer A had to leave work
early to allow travel time. Engineer A asked Engineer B for permission to leave work an hour
early, but offered to make up the time by working late on other days. Leaving early would occur
about twice per month (including executive meetings) but would not be a major disruption, so
Engineer B agreed. Engineer B rarely attended the monthly chapter meetings.



Canadian Professional Engineering & Geoscience (Sixth Edition)

Appendix F — ETHICS CASE STUDIES Page 17 of 29

After a year of employment with the firm, Engineer A expressed interest in taking a computer
software course at a nearby college. Although it was not a university-level course, it was directly
related to the work that Engineer A was performing. It would have required attendance on the
college campus, three hours per week, for 10 weeks. Engineer A asked for permission to attend
the course, offering to work late on other days to make up the lost time. Engineer B refused the
permission, saying that the work schedule was already disrupted when Engineer A left early to
attend the chapter meetings. Engineer A decided not to take the course.

Question: Does the employer have an obligation to assist Engineer A in his professional
activities?

Outcome: A few months later, Engineer A resigned and moved to another engineering firm in
the same town. No explanation was given for leaving the firm, but the reasons, as confided to a
few of the other members on the Chapter executive, shortly after the resignation, were as
follows:

e “I found it surprising that my boss did not attend meetings of the local Chapter, and I was
even more surprised that he wouldn’t let me re-arrange my time to take a college course
which was intended to make me a better employee. I felt that he just didn’t want me to
improve my skills, so that I would be attractive to other employers. I realized that I didn’t
want to work for a boss with such a poor professional attitude. My new job pays me precisely
what I earned with Engineer B, but my new boss is far more professional, encourages
employees to participate in Association activities, up-grading education and engineering
societies, and even allows a reasonable amount of time off with pay.”

Authors’ Comments: Engineers and geoscientists should encourage other professionals,
technologists, and technicians to participate in continuing education to improve relevant
engineering, geoscience, and management skills. In fact, most Codes of Ethics specifically state
that practitioners should provide opportunities for the professional development of their
associates and subordinates. Employers should permit reasonable time off with pay, for
professional purposes. However, what is “reasonable” depends on circumstances. Such time is
rarely billable to clients or projects, so organizations may understandably insist that the
professional make up the time by working late on other days.

Case Study F-16: Accepting a Gift from a Supplier

Statement of the Case: Engineer A was Chief Engineer of a large manufacturing corporation.
His main responsibilities were product design and heavy manufacturing (mainly metal cutting).
He was also the head of the corporation’s Specifications Committee, which set standards and
specifications for purchasing new manufacturing equipment. He typically sent the committee’s
specifications to the purchasing division, which solicited bids, evaluated the bids in consultation
with the Specifications Committee, and prepared the final purchase documents. The manager of
the purchasing department was a chartered accountant.

The sales agent for Company B, an equipment supplier, invited Engineer A and his wife to join
them for a week’s holiday in Mexico, at Company B’s expense. Since the purchasing department
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arranged all purchases, Engineer A did not feel that he had any conflict of interest in accepting
Company B’s generosity, so Engineer A and his wife left for an enjoyable week in the sun.
Shortly after his vacation, however, Engineer A was informed by one of his assistants that an
expensive new numerically controlled milling machine supplied by Company B was not
producing close-tolerance parts reliably and appeared to have a defective controller.

Engineer A met with the purchasing manager and explained that machinery supplied by
Company B appeared to be defective. The purchasing manager contacted Company B and asked
them to repair or replace the machine, which was still under warranty. Company B refused to
honour the warranty, claiming the equipment was being used under “speed and feed” conditions
that exceeded specifications. Engineer A and the purchasing manager then met with their boss,
the corporation president, to discuss the problem. After hearing the details, the corporation
president instructed Engineer A to deal with Company B directly, concerning the technical
reasons for the poor-tolerance parts, and if Company B would not honour the warranty, to begin
legal action to recover damages.

At this point, Engineer A explained that he had just spent a week in Mexico with most of the
staff from Company B and would feel very awkward now trying to take such a hard line with
them. The corporation president, astounded at this news, agreed that Engineer A should have no
further dealings with this problem. He assigned the task of dealing with Company B to the
purchasing director and told him to contact Engineer A’s assistant for the technical information
needed. Later that week, the president issued a memo stating that Engineer A had “stepped
down” from the Specifications Committee, and his assistant would replace him.

Question: Did Engineer A have a conflict of interest? Under what conditions would it be
acceptable to accept such a gift from supplier, client, or professional colleague?

Outcome: The problem with Company B was not resolved amicably, and a lawsuit resulted.
Although Engineer A suffered no formal disciplinary action, he clearly lost respect within his
corporation. He found it almost impossible to exert authority in manufacturing decisions, since
he no longer set specifications for the purchase of new machinery. Within a year, Engineer A
took early retirement.

Authors’ Comments: Engineer A created a serious conflict of interest by accepting an
expensive gift from the supplier. Although Engineer A did not negotiate contracts directly with
suppliers, as Chief Engineer and head of the Specifications Committee, he was responsible for
evaluating the performance of the purchases. Fortunately, he disclosed the conflict of interest and
did not compound the problem by concealing the vacation gift. However, his error in judgment
affected his prestige and career. Professionals should be very careful about accepting gifts. It is
sometimes hard to tell if a gift is an innocent courtesy or a serious attempt at bribery. Accepting
a gift can create awkward, compromising situations in business dealings. It is best to have a
blanket rule to decline all gifts.
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Case Study F-17: Rude Response

Statement of the Case: Engineer A was resident engineer on a construction project, with the
responsibility for monitoring the quality of materials used and inspecting the work quality.
Occasionally, changes were necessary to the plans and specifications. Since these changes were
not included in the construction contract, the contractor was paid extra. Engineer A monitored
the changes and approved these extra charges on behalf of the client, when they were
appropriate. However, Engineer A often disallowed claims for “extras.” In fact, Engineer A had
come to believe that the contractor submitted a very low bid for this contract, expecting to make
a big profit on the “extras.”

Near the end of the project, the contractor submitted a claim for an extra payment that was
clearly inflated and unreasonable. Engineer A was infuriated at the unprofessional attitude of the
contractor and even angrier that the contractor would believe that a professional engineer would
agree to such flagrant over-billing. In anger, Engineer A simply scribbled a rude four-letter
expression across the claim in large letters and returned the document to the contractor. The
contractor complained to the client that Engineer A was unprofessional and vindictive in refusing
this claim (and in refusing several earlier claims) and sent a copy of the rude note as evidence of
Engineer A’s unprofessional conduct.

Questions: Was Engineer A’s conduct unprofessional? When faced with unprofessional conduct,
is it acceptable to respond with unprofessional conduct? What should Engineer A have done?

Outcome: After a long discussion with Engineer A and a review of all the earlier claims, the
client eventually agreed that the contractor was indeed over-billing the client, but the process
subjected Engineer A’s judgment to an embarrassing and unnecessary challenge. Engineer A felt
that he was humiliated in the eyes of the client.

Authors’ Comments: From time to time, we all are tempted to commit unprofessional acts that
we might later regret. However, when we are representing a client, it is even more important to
be restrained, courteous, and fair. Engineer A could have avoided this embarrassing episode
simply by treating the contractor with professional courtesy (as required by the Code of Ethics),
regardless of the provocation. Engineer A should have reviewed the claim and then written a
short but professional note to the contractor, denying the claim and listing the reasons.
Expressing anger, especially in writing, is usually a very poor idea.

Case Study F-18: Reviewing the Work of Another Engineer

Statement of the Case: A client hired Engineer A to design a small industrial building and
provide field services (inspection) during the construction. The construction contract went to
tender and was awarded to a contractor who started work immediately. The contractor observed
that the structure appeared to be grossly over-strength, requiring piles and thick concrete pads,
poured separately from the main floors of the building. This part of the structure would be very
expensive, requiring special sub-contracts for the piles and complex concrete formwork. The
contractor further observed that, based on his experience constructing shopping malls, the costs
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would decrease significantly. Presumably, the client and the contractor would split any savings,
so it was worth exploring.

To convince Engineer A to change the design, the contractor independently engaged Engineer B
to review the design and prepare a report recommending the change. Engineer B obtained
preliminary design information from the contractor, examined the drawings and specifications,
and then visited the site to examine the footing locations. Engineer B did not contact Engineer A,
who was, in fact, on-site at the time.

Engineer B, after visiting the site and reviewing the drawings and soil reports, could see no
reason why this portion of the structure had to be so strong. He wrote a report, which he
prudently marked “preliminary,” supporting the contractor’s cost-reduction proposal. The
contractor sent copies of the report to the client and to Engineer A, recommending a deviation
from the original design.

Question: Is it ethical for Engineer B to review the work of Engineer A under these
circumstances?

Outcome: Engineer B received an immediate answer from Engineer A: The client planned to
expand the manufacturing activity over the next 5 to 10 years, and the piles and pads were the
foundation for future installation of two huge stamping presses. The presses were very heavy and
imparted a cyclic impact to the ground, so the pad had to be isolated from the main floor to
prevent the vibration from affecting the rest of the plant. This information had not been included
on the drawings, but would have been immediately available if anyone had contacted Engineer A
to ask about it. Engineer B, somewhat chagrined, withdrew the report and sent an invoice for his
time to the contractor. The contractor never paid the invoice, and Engineer B eventually wrote
the cost off as an expensive lesson.

Authors’ Comments: Most Codes of Ethics include the duty to inform professional engineers or
geoscientists before reviewing their work. Informing them is also common courtesy. Note that
there is no obligation to disclose the results of the review, unless the work includes incorrect,
unsafe, or harmful material.

Engineer B could have avoided this embarrassing episode by contacting Engineer A before
beginning to review the design. An engineer’s work should not be reviewed in secret. This
principle does not mean that an engineer’s work should not be reviewed. The truth is quite to the
contrary: engineers and geoscientists should have their calculations and design decisions
reviewed routinely for accuracy by a colleague, employee, or partner; however, such reviews
must be open, with the professional’s full knowledge. Important design or financial decisions
should never be based on unchecked calculations.

Case Study F-19: Public Letter of Criticism

Statement of the Case: A small town hired Engineer A, a consulting mechanical engineer, to
design a water system that would replace their small public-utility system, fed from several wells
with water of doubtful quality. Engineer A proposed to pump water from a nearby river that had
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an adequate flow all year, but was subject to intermittent ice jams that, on the average, stopped
the flow for about 6 to 12 hours, once each winter. She proposed to overcome this stoppage by
constructing a small reservoir, which pumps would keep filled. This reservoir had a volume
equal to 48 hours’ consumption. The electric power lines serving the area were subject to icing
and power failures, which occurred, on the average, for about 12 hours, once per year. Engineer
A proposed to maintain power by installing a standby diesel generator in the pump-house so that
when line power was lost, the generator would power the pumps. She presented the concept to
the municipal Council, and the daily newspaper reported the story.

On reading the newspaper story, Engineer B, a chemical engineer with no water supply
experience, concluded that Engineer A was putting the taxpayers (including him) to unnecessary
expense by installing the standby pumps. Engineer B reasoned that the 48 hours’ supply in the
reservoir would be more than adequate to take care of both the ice-dams in the river and the
power supply failure, even if both occurred simultaneously. Without getting in contact with
Engineer A, he immediately wrote a stinging letter to the municipal Council, with a copy to the
newspaper, identifying himself as a Professional Engineer and criticizing what he called
“unnecessary and expensive duplication.” The letter closed with a flippant comment questioning
either Engineer A’s honesty or competence. The municipal Council discussed the letter and,
since a qualified engineer wrote it, the Council concluded that it would be politically unwise to
ignore it. The Council voted to ask Engineer A to respond in writing to Engineer B’s allegations.

Engineer A was surprised at this request from the Council, but felt obliged to honour it. She
dropped all other tasks and summarized her calculations in a report, which she had printed and
bound. She then returned to the municipal Council the following week and explained her
reliability calculations, which confirmed the configuration that she was recommending. She
explained that, while the newspaper story quoted average values, her calculations required
“worst-case” probabilities. Moreover, the local hospital depended on the water supply and
required higher reliability. In addition, it was indeed statistically probable that the ice-jams and
power failures would occur simultaneously. Other pumping or piping components might also fail
and prolong a water shortage, or the ice cover on the reservoir might limit the flow available.
Moreover, the proposal included a contingency for town expansion during the next 40 years. It
soon became clear that Engineer A’s proposal was a very reasonable solution to the problem.

Engineer A calculated her additional time and report preparation costs at about $5,000. While
she expected her design to undergo public scrutiny, she did not expect an uninformed attack from
a fellow engineer. She knew that the Code of Ethics required public opinions to be founded upon
“adequate knowledge and honest conviction,” so she called the provincial Association to ask
whether such thoughtless public criticism from Engineer B was unprofessional conduct.

Question: Was the opinion in Engineer B’s letter founded upon ““‘adequate knowledge and
honest conviction,” as required by almost every Code of Ethics? Is Engineer B guilty of
unprofessional conduct?

Outcome: Engineer A decided that she had not suffered any loss of reputation, that she was too
busy to make a formal complaint, and declined to pursue the matter further. The Association
closed the file.
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Authors’ Comments: Any citizen has the right to question public expenditures, including the
water proposal put forward by Engineer A. However, Engineer B was not merely a citizen asking
for more information. By identifying himself in his letter as a Professional Engineer, Engineer B
implied that he was competent in the area of expertise, aware of the details, and condemning
Engineer A’s design for engineering reasons. Engineer B was, therefore, expressing a public
opinion in an area outside his expertise, and he clearly violated the Code of Ethics. More
important, Engineer B’s implication of dishonesty or incompetence displayed a lack of courtesy
and good faith to a colleague, bordering on slander. This is also contrary to the Code of Ethics,
which requires us to treat colleagues with honesty and good faith. Engineer B’s actions were
therefore unprofessional. If Engineer A had pursued her complaint, Engineer B would likely
have received a reprimand. Although we must guard against wasteful public expenditures,
professional criticism must follow the Code of Ethics.

[NOTE: This case study is similar to Case Study F-25: Meddling or Extending Public
Knowledge? but the professional’s actions are significantly different, resulting in a different
outcome. ]

Case Study F-20: Inconsiderate Engineer

Statement of the Case: Engineer A was a consultant in a specialty of process control. He had a
small consulting firm, employing one computer technician and a shared secretary. The specialty
was well paid, and Engineer A had no local competitors. A large utility company hired Engineer
A to design a key part of a major gas distribution facility. Engineer B, an employee of the gas
utility, was resident engineer for the project, responsible for the site installation. The project
involved several specialties, but since the system was complex, changes frequently affected
everyone, so close communication and co-operation were essential.

During the project, the utility company decided to revise the specifications, and many field
changes had to be made to Engineer A’s design in order to accommodate the changes. Engineer
A’s time was paid as an “extra.” Nevertheless, Engineer B could rarely communicate with
Engineer A, and it was almost impossible to get a quick response. Although Engineer B was
skilled in process control, Engineer B could not, of course, change Engineer A’s design without
contacting him and receiving approval. Eventually, Engineer B prepared a communications log
of key calls and meetings with Engineer A, which read as follows:

e The first time B needed to contact A, he was unsuccessful. Engineer A was absent on
vacation, but had not left his staff with a phone number.

¢ (2) The next contact was successful, and A replied with a fax containing details of the needed
change. However, the change later proved to be in error. Engineer A sent a second fax with
correct data, the following day.

e (3) The next contact was successful.

e (4) & (5) The next contact required an early afternoon meeting at A’s office. Engineer A
arrived 45 minutes late, provided no explanation, but clearly had consumed alcohol. Engineer
B made an appointment for the next day and this meeting took place in a satisfactory manner.
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e (6) & (7) The next two contacts were successful.

e (8) & (9) The next contact, by telephone, was satisfactory, and Engineer A promised to fax a
drawing to B that day. The fax had not arrived by 4 pm, so B phoned A, but was told by the
secretary that A had already left, and neither the secretary nor the technician were aware of
the promised drawing. Engineer B phoned A the next day and A apologized profusely, saying
the drawing was ready, but he had simply forgotten to fax it. Engineer A sent the drawing by
fax, several hours later.

When the facility was completed, a dedication ceremony was held, attended by workers,
politicians, and local residents. Engineer B invited A to attend, to sit on the platform and to be
introduced to the audience, but he was not required to speak. Engineer A agreed to be there, but
did not show up. When contacted later, A said he had an urgent meeting with another client and
forgot to phone to explain the change of plan.

Shortly after the completion of the project, Engineer A bid on a similar design contract, but did
not receive it. When he contacted Engineer B to discuss the loss of the contract, he was informed
that his lack of attention to the previous contract swayed the decision against him.

Question: Was Engineer A negligent in his communication with Engineer B? Was it appropriate
for Engineer B to consider the poor communication as a factor in awarding the subsequent
contract?

Authors’ Comments: Although Engineer A’s actions show a pattern of discourtesy, they would
not qualify as negligence under the definition of the Act. Some of these communication
problems might be excusable lapses of behaviour, even though, taken together, they indicate a
discourteous attitude toward a client and colleague, contrary to the Code of Ethics. Although
such conduct may not justify a complaint to the Association, the discourtesy is a reasonable basis
for awarding future contracts to a more communicative and co-operative colleague.

Case Study F-21: Contingency Fees

Statement of the Case: Engineer A, a civil engineer specializing in road design, was hired by
Lawyer B to assist as an expert witness in a lawsuit. Lawyer B’s client was suing the
municipality for an automobile accident which resulted in injuries. The injured client claimed
that the intersection where the accident occurred was unsafe because of the municipality’s
negligent design. Engineer A examined the intersection and told Lawyer B that he thought the
design might indeed be a contributing cause in the accident. Lawyer B then explained that the
client had no money, that Lawyer B was representing the client on a contingency basis, and
asked Engineer A to prepare a report and appear in court on a contingency basis. Engineer A
estimated that his fee should be $10,000, but because of the risk involved, he would want
$12,000 if the client won the case. (Of course, he would get nothing if the client lost.) Lawyer B
and the client agreed with this arrangement, and engaged Engineer A on the $12,000 contingency
basis.

Question: Is it ethically appropriate for Engineer A to appear as an expert witness on a
contingency basis?
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Outcome: When the case went to court, the lawyer for the municipality asked if Engineer A was
employed on a contingency basis. The judge allowed this question, since it was relevant to
Engineer A’s credibility. When Engineer A admitted that he was indeed being paid on a
contingency basis, the municipality’s lawyer stated that this arrangement created a conflict of
interest and asked that Engineer A be disqualified as an impartial expert witness. The judge
permitted Engineer A to testify, but agreed with the municipality’s lawyer that the credibility of
the testimony was tainted. In the end, the judge’s decision was in favour of the municipality and
against Lawyer B. Accordingly, Engineer A received no fee for the time spent on the analysis of
the site, the report, or the court appearance.

Authors’ Comments: A lawyer may accept a contingency fee for representing a client because
in court, the lawyer is the advocate for the client. If the lawyer has a strong belief in the validity
of the client’s case (as we would hope is true), then it is permissible to base the fee on the
outcome. However, an engineer or geoscientist appearing in court as an expert witness is
required to be impartial and must not be an advocate for either side. Although either side may
hire and pay an expert witness, an expert witness is responsible to the court, not to the client.
Therefore, an engineer or geoscientist must not accept an assignment on a contingency basis
when acting as an expert witness, or in any position that requires impartiality. These cases occur
frequently; other examples are preparing an engineering evaluation for a permit application, for
selling a business, or for obtaining a contract. In these cases, the expert must be impartial; any
interest in the outcome might tend to influence recommendations or suppress unfavourable facts.
Even if the expert could make impartial decisions, others would still perceive a conflict of
interest.

In summary, Engineer A acted unethically in accepting this assignment on a contingency basis.
Engineer A should have insisted on the smaller $10,000 fee, regardless of the outcome of the
case.

Case Study F-22: Busy Engineer

Statement of the Case: Engineer A was a competent consulting engineer, specializing in
manufacturing plant layout, but she was always very busy. A client asked Engineer A to review a
proposed plant layout and prepare an evaluation report. Engineer A reluctantly agreed. Because
of the pressure of other work, Engineer A assigned the task to an employee, Technologist B, who
was experienced in construction, but had little background in plant layout.

Technologist B did his best to evaluate the layout, but several key points were beyond his
knowledge. Although he tried to get advice from Engineer A, he was unable to do so, because
Engineer A was always too busy with her other projects. Technologist B finally prepared a draft
report for Engineer A to correct and complete. Technologist B sent the report to Engineer A with
a note saying that the report was an incomplete draft and that A should “give it detailed study.”
By this time, Engineer A was even busier than before, and she had to complete several major
tasks before going overseas for a month’s vacation. Engineer A simply had her secretary re-
format the draft report and print it on high-quality paper. Engineer A signed, sealed, and mailed
the report, without even reading it.
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Questions: What clauses of the Code of Ethics have been violated by Engineer A’s actions?
What disciplinary actions could she expect?

Outcome: When the client received and read the report, he phoned Engineer A and said he was
disgusted with the poor report and would not pay for it. Although Engineer A apologized
profusely, the client insisted on sending the report to the Association and making a formal
complaint. Engineer A admitted her negligence and received a reprimand from the Discipline
Committee.

Authors’ Comments: Engineer A is extremely lucky that the outcome of this negligent episode
is merely a reprimand. Fortunately, it appears that the client suffered no damage because of
Engineer A’s negligence.

This example illustrates how the simple principles in the Code of Ethics help engineers and
geoscientists to avoid much more serious professional problems. Engineer A had an obligation to
deal with the client in good faith. She should have declined a task that she could not complete.
The client’s welfare was jeopardized by Engineer A’s busyness, presumably caused by her duties
to other clients. Engineer A should have informed the client of this time conflict; the client could
then assess the situation and decide whether to extend the deadlines or to engage another
consultant. However, by making a commitment, but then passing off sub-standard work,
Engineer A was negligent—a basis for discipline under every provincial Act.

Moreover, when Engineer A signed and sealed the report without even reading it, she committed
a second unprofessional act. Engineers and geoscientists must not sign or seal engineering
documents that have not been prepared by them, thoroughly checked, or prepared under their
direct supervision. Since Engineer A evidently had not read the report (or even the note
accompanying the report), she could hardly claim that she had prepared, checked, or supervised
it. This is grounds for discipline under every provincial Act.

Everyone is busy today; however, engineers and geoscientists have an obligation to act in good
faith with clients by declining assignments that they cannot carry out properly, whether the
reason is inadequate time, knowledge, or experience.

Case Study F-23: Storm Sewer Under-Design

Statement of the Case: A long-established town was rapidly expanding in size because of the
recent development of a pulp-mill and a mine, both near the town. The downtown was changing
rapidly. New four-storey buildings were replacing the old single-storey false-front buildings. The
main street, originally a two-lane blacktop with rudimentary drainage ditches and short sections
of asphalt sidewalk, was being widened and improved. The town Council envisioned a four-lane
asphalt road with concrete curbs, gutters, and sidewalks, and storm sewers with a long outfall.
The town would receive 25 percent of the capital cost of the project as a grant from the province,
but the town’s finances were low, and funding for the balance was unavailable. However, the
town would be able to raise the remaining 75 percent of the cost when the mill and mine were in
production and tax revenues increased. The town therefore decided to proceed on a staged basis
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over four years, starting with the storm sewer construction in the first year. The town engaged
Engineer A to provide the design and the field services.

Engineer A was aware that cost was an issue, and using an accepted statistical approach, he
proceeded to design the storm sewer based on a 20-year storm, which he believed was the
minimum capacity that was reasonable under the circumstances. However, his preliminary cost
estimate was much higher than the town Council expected. After a brief discussion, the clerk of
Council met with Engineer A, asked if costs could be further reduced, and told him how much
money the Council believed that it could afford. Engineer A accepted this cost limitation without
comment. He calculated that the limit could be met only if the criteria were reduced to that for a
2-year storm, then he redesigned the storm sewer to this lower capacity. The Council approved
the re-designed project, issued contracts for construction, and built the storm sewer.

Question: Is it ethical for Engineer A to accept a cost limitation even when he knows that it will
reduce the design below accepted standards? What should Engineer A have done in this case?

Outcome: The next year, a rainstorm overwhelmed the storm sewer and flooded the downtown
basements, causing extensive property damage, especially to retail merchandise. The residents
sued the town Council for damages, but the cases were later settled out of court. The Council, in
turn, sued Engineer A. In addition, the Council made a formal complaint to the provincial
Association concerning Engineer A. The complaint was stayed (suspended), pending the
outcome of the civil case.

Authors’ Comments: When the town Council asked Engineer A to reduce the design capacity,
he had a duty to inform them of the accepted standards in this type of design and to warn the
town of the consequences—a far more serious risk of flooding—if his judgment were over-ruled.
Most provincial and territorial Codes of Ethics state this duty clearly.

For example, Engineer A should have explained that designers now use storm periods in the 10-
to 30-year range and the old 2-year period has been superseded. Although the 2-year design was
affordable to the town, it carried a much greater risk of damage settlements or lawsuits. If the
Council had still insisted on the 2-year design, Engineer A would have discharged his duty to
advise his client. The town Council would have had the full information, and the decision (and
the risk) would have been theirs. Whenever the judgment of the engineer or geoscientist is over-
ruled, the professional must caution the client (preferably in writing) of the likely consequences
and make note of the client’s reply.

Case Study F-24: Assisting a Non-engineer to Practise Engineering

Statement of the Case: The owner of a manufacturing firm hired Engineer A, a consultant in
process control, to assist in developing a new production line for hydrocarbon distillation,
involving high temperatures and toxic chemicals. The owner welcomed her to the company and
introduced her to “Engineer B.” Although “Engineer B” presented a business card stating that he
was a Professional Engineer and the sign on his office door said “Chief Engineer,” he was not
actually licensed. The project required Engineer A to design the new production line in



Canadian Professional Engineering & Geoscience (Sixth Edition)
Appendix F — ETHICS CASE STUDIES Page 27 of 29

conjunction with “Engineer B,” who would then supervise the construction and commissioning
of the new line.

Engineer A worked with “Engineer B for several months, designing the new production line,
but gradually became aware that “Engineer B” lacked engineering knowledge in several basic
areas. When she mentioned this to the owner privately, the owner admitted that “Engineer B”
was not a licensed engineer, but he had “many years” of experience, was very good at producing
and selling the company’s product, and the “Chief Engineer” designation gave him credibility
with customers. The owner was aware that the new line involved some dangerous components,
and that was why Engineer A was hired. Her job was to design the dangerous parts of the line
and to sign any documents that required a Professional Engineer’s qualifications. When Engineer
A suggested that this was a rather unprofessional arrangement, the owner pointed out that since
she was designing the equipment, no harm would result. Moreover, if “Engineer B” were a
Professional Engineer, then her services probably would not be required. Although Engineer A
continued to believe that this arrangement was unprofessional, she took no action to report B to
the provincial Association.

Question: Should Engineer A have reported the illegal actions of “Chief Engineer” B?

Outcome: Several months later, a serious injury occurred while the new production line was
under test. Occupational health and safety personnel investigated the accident and concluded that
the accident was caused, in part, by a modification that “Engineer B had made to drawings
prepared by Engineer A. Pipes carrying high-pressure saturated steam had been re-routed
through an area of heavy traffic. A forklift truck had accidentally hit the piping, causing it to
rupture and scald the driver severely. Both the plant owner and Engineer A were charged, under
the Occupational Health and Safety Act, with failure to safeguard the health of the worker.

During the hearing that followed, Engineer A was asked why she would trust the construction of
the system, which she had designed, to someone without professional qualifications, who was
using the Professional Engineer designation in flagrant contravention of the provincial Act.
Engineer A had no answer; she was found guilty and fined. She was also disciplined under the
provincial professional engineering Act, and her licence was suspended, pending the rewriting of
the Professional Practice Exam.

Authors’ Comments: To safeguard the public (in accordance with the Code of Ethics), Engineer
A should have either declined this job or else insisted that the owner engage a Professional
Engineer to supervise the installation and commissioning of the new line. Moreover, she had a
duty to report “Chief Engineer” B to the provincial Association for the obvious infraction of the
provincial Act. Personal relationships may become awkward in such situations, so it is important
to make it clear at the outset that you are a professional person, and professionals cannot
condone such flagrant illegality. The issue is not simply the misuse of the title: it is the lack of
responsibility and competence that the misuse represents.
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Case Study F-25: Meddling or Extending Public Knowledge?

Statement of the Case: Geologist A was a groundwater specialist, licensed and employed as a
geological consultant in several provinces. While working on a project to develop safe water
wells in a remote municipality, Geologist A was dismayed by several ignorant comments made
by the political candidate running for election in that riding. The candidate made several rash and
uninformed statements about oil-, gas-, and water-well drilling and criticized the provincial
ministry responsible for monitoring these activities. Among other demands, the candidate called
for the abolition of all regulations on well drilling, claiming that they caused needless delays in
developing the province’s resources. Geologist A recognized these comments as absurd election
rhetoric, but was amazed by the number of people who called radio talk shows and wrote letters
to the local newspaper supporting this opinion. The editor of the newspaper also wrote a stirring
editorial supporting the candidate’s position.

Geologist A, although very busy with the groundwater development, nevertheless felt a
professional obligation to correct these rash statements. As a professional geoscientist, with
many years in this field, Geologist A wrote a polite but factual letter to the newspaper, with
copies to the candidate and to the party leader, explaining that, unless well drilling is carefully
controlled, dangerous pollution of the water table can occur. Oil and gas can migrate from one
stratum to another, and since drilling operations usually include the injection of various fluids,
such as drilling “mud,” or salt water (to increase pressure and production), these fluids could
migrate to the water table as well. Since the municipality was seeking to develop more
groundwater sources, such pollution was not an idle or academic matter. Moreover, Geologist A
concluded the letter by emphasizing that unless well sites are carefully documented, including
precise locations and the collection of data from well logs, then this lack of information would
impede the search for new resources. To improve resource development, the province should
engage more professionals to examine methods of improving the monitoring process, thus
maintaining control without impeding developers.

The newspaper published the letter, and future editorials did not mention the issue again. The
politicians acknowledged the receipt of Geologist A’s letter, without comment. The candidate
who had proposed the reduction in drilling regulations was narrowly defeated in the election.

Question: Although Geologist A was licensed in the province on a temporary permit, he was a
resident of another province. As a non-resident geoscientist, was it ethical of him to express an
opinion on a technical topic during an election, or was he meddling?

Outcome: A few months later, the ministry responsible for natural resources got in touch with
Geologist A, offering a possible contract to advise the ministry on methods of improving well-
logging regulations.

Authors’ Comments: The actions of Geologist A were ethical and, in fact, exemplary. More
geoscientists and engineers should take part in guiding our elected representatives. (In fact, it
would be beneficial to our country if more engineers and geoscientists were involved in making
political decisions and running for election to public office.) Geologist A responded very
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positively to protect the public from hazardous professional decisions and to extend the public
knowledge and appreciation of engineering and geoscience (which are duties explicitly stated in
most Codes of Ethics).

[NOTE: This case study is similar to Case Study F-19: Public Letter of Criticism, but the
professional’s actions are significantly different, resulting in a different outcome.]
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