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Course Description

This professional development course equips licensed engineers with essential
knowledge and practical strategies for understanding, managing, and mitigating
legal risks associated with engineering practice in the United States. Covering
foundational principles of liability, professional negligence, contract law, tort
exposure, ethical obligations, and emerging areas such as cyber and environmental
liabilities, this course is designed to strengthen engineers’ legal awareness and
professional resilience. Real-world examples and case references are incorporated
to ground the content in practical reality.

Learning Objectives
Upon successful completion of this course, participants will be able to:

e Identify the key sources of legal exposure for engineers practicing in the
United States.
e Explain the principles of professional liability, negligence, and standard of

care.

¢ Understand the legal implications of engineering contracts and risk allocation
provisions.

e Analyze the roles of licensure, ethics, and regulatory compliance in liability
mitigation.

e Apply risk management techniques to minimize exposure in daily practice
and project settings.

e Recognize emerging legal risks, including those related to cyber,
environmental, and interdisciplinary work.

Intended Audience

This course is designed for licensed professional engineers across all disciplines,
including civil, mechanical, electrical, structural, environmental, and geotechnical
engineering. It is especially relevant for engineers involved in design, consulting,
project management, or construction oversight who must navigate contractual,
regulatory, and ethical responsibilities within U.S. legal frameworks.



Table of Contents

Chapter 1: Introduction to Legal Exposure in Engineering Practice
e Foundations of Engineering Liability
Variability of the Standard of Care Across Jurisdictions
Contractual Liability and Risk Allocation
Regulatory, Licensure, and Ethical Obligations
Litigation Prerequisites: Certificates of Merit
Risks from Emerging Practices and Trends
e Conclusion
Chapter 2: Professional Negligence and Standard of Care
e The Standard of Care: Conceptual Foundations
Elements of a Professional Negligence Claim
Regional Nuances in Articulating Standard of Care
Contractual Elevation of the Standard
Expert Testimony: Establishing Norms in Court
Risk-Based Evaluation: The Hand Formula
e Conclusion
Chapter 3: Contractual Liability and Risk Allocation
e The Nature of Contractual Liability in Engineering
e Key Risk Allocation Mechanisms in Contracts
e Strategies for Engineers to Manage Contractual Risk
e Insurance: The Essential Safeguard
e Conclusion
Chapter 4: Tort Liability and Third-Party Claims
e Foundations of Third-Party Tort Liability in Engineering
The Economic Loss Rule: Limiting Third-Party Tort Claims
Notable Case Law: Tort Duty to Third Parties Beyond Contracts
Environmental and Public Safety Exceptions
Products Liability and Engineers
Comparative Overview: Tort Liability and Third-Party Claims
e Conclusion
Chapter 5: Ethics, Licensure, and Legal Duty
e Ethical Foundations: Codes and Canonical Duties
e Licensure: Legal Authority and Responsibility
e Duty to Report: When Ethics Translate to Legal Duties
e Ethical-Legal Risk Intersections
e Conclusion
Chapter 6: Risk Management and Liability Prevention Strategies
e Principles of Risk Management in Engineering
Risk Treatment: Avoidance, Reduction, Transfer, Retention
Prevention through Design (PtD)
Robust Documentation and Communication Practices
Training, Education, and Incident Prevention
Use of Technology and Risk Engineering
Insurance and Loss Prevention Strategy
e Conclusion
Chapter 7: Emerging Legal Risks in Engineering
e Cybersecurity Risk and Data Vulnerability
e Artificial Intelligence: Innovation and Legal Risk
e Deepfakes, Privacy Violations, and Regulatory Concerns



e Al's Environmental Footprint and Sustainability Liability

e Regulatory and Legislative Trends in Al and Sustainability

e Conclusion
Chapter 8: Case Studies and Litigation Lessons

e Engineering Without Privity: Apex Directional vs SHN Consulting
Economic Loss Doctrine’s Limits: Geotechnical Engineer Case
Sovereign Immunity in Practice: HNTB Corp. Decision
Engineering Design Failures: FIU Bridge Collapse
Environmental Remediation & Fraud Exposure: Tetra Tech EC
Antitrust Risks in Hiring Practices: Pratt & Whitney No-Poach Case
Conclusion



Chapter 1: Infroduction to Legal Exposure in Engineering
Practice

Engineering liability refers to the legal responsibility that professional engineers bear
for the outcomes of their actions, including errors, omissions, or breaches in
professional duty. In the U.S., this liability arises primarily through civil torts, particularly
negligence, as well as contractual liabilities and, in rare cases, criminal or statutory
exposure. A comprehensive grasp of these foundations is essential for engineers
seeking fo manage risk and uphold public trust.

Foundations of Engineering Liability

Civil tort law in the United States places significant emphasis on negligence. A
negligence claim typically requires proof of four elements: duty of care, breach of
that duty, causation, and damages. Engineers, as licensed professionals, are held to
a professional standard of care, that is, they must act with the level of skill,
knowledge, and judgment that a reasonably prudent member of the profession
would exercise in similar circumstances.

The "professional standard of care" differs from perfection; it recognizes that errors
may occur. Courts reiterate that while engineers must perform competently and
diligently, they are not held to an infallible ideal.

Variability of the Standard of Care Across Jurisdictions

In the U.S., the standard of care may vary subtly across states, but most rely on
whether the engineer acted in line with what is ordinarily expected of similarly
sifuated professionals in the same time and locality.

Table 1 table illustrates how states may frame the expected standard of care,
showing both the common thread (reasonable professional conduct) and nuanced
wording jurisdictionally.



Table 1: Jurisdictional Differences in Standard of Care

Jurisdiction Standard Articulation

Skill and prudence expected from an ordinarily prudent engineer in

General U.S. law . .
similar circumstances

Massachusetts No duty of perfection; reasonable skill and judgment expected

Washington State Engineer must exercise skill common in the community

Ordinary, customary standard among professionals; juries require

Wisconsin expert testimony

Contractual Liability and Risk Allocation

Beyond tort, engineers assume liability through contracts. Contractual obligations
often include explicit duties regarding project delivery, scope, performance
standards, and indemnity terms. Failure to meet these may result in breach-of-
contract claims or enforce obligations such as warranties or liquidated damages.
Engineers must draft and review contracting language carefully to manage risk
exposure effectively.

Regulatory, Licensure, and Ethical Obligations

Engineers also face liability through licensure regulations and professional codes of
ethics. For instance, the National Society of Professional Engineers’ Code of Ethics
mandates that engineers "hold paramount the safety, health, and welfare of the
public" and practice only in areas of their competence. Breaches of these
obligations can result not only in civil liability, but also in disciplinary action, licensure
revocation, or reputational damage.

Litigation Prerequisites: Certificates of Merit

In many states, plaintiffs alleging professional negligence against engineers must file
a Certificate of Merit, signed by a peer engineer attesting that the defendant
breached the standard of care. Twelve states, including Pennsylvania, Texas,
California, and Georgia, mandate these certificates. Plaintiffs risk dismissal with
prejudice if the certificate is inadequate or absent.

Risks from Emerging Practices and Trends

As engineering practice evolves, embracing new technologies and interdisciplinary
domains, the scope of liability widens. While tort and contractual frameworks remain
foundational, risks associated with cybersecurity, Al integration, sustainability, and
emerging materials pose novel challenges. Although not detailed here, these new
frontiers require engineering professionals to stay current in evolving standards and
legal norms.

Figure 1 below is a conceptual diagram showing the interrelated legal domains
where engineers may face liability. It portrays the three main sources of legal
exposure, tort (negligence), contract obligations, and regulatory/ethical duties, and
how they collectively frame the professional risk landscape for engineers.
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Figure 1: Model of Engineering Legal Exposure

Contract
Liability

Conclusion
This chapter provides a foundational understanding of legal exposure in U.S.
engineering practice.

Key insights include:

Engineers are held to the professional standard of care, a benchmark guided
by industry norms rather than perfection.

Tort liability, especially for negligence, remains central to claims against
engineers, structured around duty, breach, causation, and damages.
Contractual obligations and liability provisions can significantly dilute or
amplify risk, depending on drafting and negotiation.

Licensure and ethical codes impose additional legal and professional
accountability.

Procedural requirements such as Certificates of Merit emphasize the
importance of procedural defense in litigation.

These elements collectively establish the legal environment in which engineering
professionals operate. Subsequent chapters will deepen the analysis of negligence,
contfractual mechanisms, risk management strategies, and emerging liability arenas.



Chapter 2: Professional Negligence and Standard of Care

Professional negligence, often the cornerstone of liability in engineering practice,
refers to failure on the part of the engineer to fulfill the standard of care expected of
a reasonably prudent professional under similar circumstances. In U.S. jurisprudence,
this discipline-specific negligence underpins most civil claims against engineers and
can arise both in tort and contract contexts.

The Standard of Care: Conceptual Foundations

The standard of care for design professionals in the U.S. is drawn fromm common law
and articulated in precedent and statutes. As defined by the Restatement (Second)
of Torts § 299A, this standard mandates that a professional “exercise the skill and
knowledge normally possessed by members of that profession or tfrade in good
standing in similar communities”.

This benchmark does not require perfection, a conclusion supported by early
precedent in Coombs v. Beede, which clarified that an engineer is not liable for
honest errors in judgment when then practicing with ordinary and reasonable skill.
Modern courts echo this sentiment explicitly; for example, a Wisconsin federal court
emphasized: “an engineer’s drawings must be perfect and free from mistakes or
defects” is not required.

Frameworks from industry bodies reinforce this. The EJCDC® E-500 agreement
defines standard of care as “the care and skill ordinarily used by members of the
subject profession practicing under similar circumstances at the same time and in
the same locality”. AlA forms offer similar formulations, stating that the architect must
perform services with “professional skill and care ordinarily provided by architects
practicing in the same or similar locality under the same or similar circumstances”.

Elements of a Professional Negligence Claim
Four elements must be established for a successful claim of professional negligence:

Duty: a legal obligation owed by the engineer to the claimant.
Breach: failure to meet the applicable standard of care.
Causation: direct link between breach and resulting harm.
Damages: actual, demonstrable harm suffered by the claimant.
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These elements underpin both tort-based and certain contract-based claims.

Regional Nuances in Articulating Standard of Care

While the overarching concept of “reasonable professional conduct” is pervasive,
jurisdictions artficulate the standard of care with subtle variations. As outlined in the
Saul Ewing manual, various states emphasize similar expectations, ordinary skill,
reasonable care, absence of perfection, tailored with local statutory or case-
specific wording.

Contractual Elevation of the Standard

A critical caveat for practicing engineers is that contractual language can heighten
the standard of care, sometimes unintentionally. Phrases such as *highest standards,"
“free of defects,” or "improvement” can obligate engineers to perform well beyond
the common law baseline, thus exposing them to uninsurable liability because many
professional liability insurance policies exclude coverage for contractually assumed
standards. Courts have upheld such elevated standards when expressly contracted,
as in CH2M Hill Southeast, Inc. v. Pinellas County.

Expert Testimony: Establishing Norms in Court

Because the standard of care hinges on specialized knowledge, most jurisdictions
require expert testimony to establish both the applicable standard and whether the
engineer's conduct fell short, unless the issue lies within common lay understanding.

Risk-Based Evaluation: The Hand Formula

The legal theory of negligence in U.S. law often invokes the Hand formula, a cost-
benefit calculus stating that breach occurs when the burden of precaution (B) is less
than the probability of harm (P) multiplied by the gravity of loss (L), i.e., when B <PxL.
This economic perspective can inform liability judgments in engineering negligence
cases, particularly where reasonable precautions are cost-justifiable relative to risk.

Figure 2 demonstrates the sequential structure of a professional negligence claim,
showing how duty and breach derive from the standard of care, cascading through
causation to liability.
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Figure 2: Anatomy of Professional Negligence Claim



Conclusion
This chapter explored the concept of professional negligence and the standard of
care in U.S. engineering practice:

e The standard of care is based on the ordinary, competent performance
expected of professionals; insufficient if unrealistic.

e Professional negligence claims require proof of duty, breach, causation, and
damages.

e Contracts can inadvertently elevate liability when they stipulate higher-than-
common-law standards.

e Expert testimony is almost universally required to define and apply the
standard in legal proceedings.

e Economic reasoning, such as the Hand formula, frames how liability may be
assessed in terms of costs and risks.

Together, these insights deepen engineers’ understanding of how negligence is
defined and litigated, laying a robust foundation for exploring risk mitigation,
contractual strategies, and preventive practices in the following chapters.



Chapter 3: Contractual Liability and Risk Allocation
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Contractual liability arises when an engineer’s legal responsibility stems specifically
from the terms of an agreement rather than general professional duty. In U.S.
engineering practice, contracts play a pivotal role in shaping risk allocation. Thus,
understanding how contractual provisions can expand or constrain liability, and how
to strategically negotiate them, is essential for effective risk management.

The Nature of Contractual Liability in Engineering

In contrast to tort-based negligence, contractual liability emerges from explicit
promises or obligations defined in agreements. Standard confracts, such as those
derived from industry bodies or bespoke arrangements, may contain clauses that
significantly elevate the standard of care, require indemnification, impose liquidated
damages, or demand extensive insurance coverage. These terms can expose
engineers to obligations far beyond common-law norms (Burt, 2023).

Moreover, professional liability insurance typically excludes contractual liability,
meaning that an engineer could be financially responsible for obligations assumed
in a contract that go beyond standard negligence, even if neither negligent nor at
fault.

Key Risk Allocation Mechanisms in Contracts
The following mechanisms frequently appear in engineering confracts, and each
carries specific legal and practical implications:

¢ Standard of care clauses: These may unintentionally heighten liability by
requiring performance beyond “reasonable professional standards,”
potentially leading to uninsurable risk.

¢ Indemnity provisions: These clauses can shift liability to the engineer not only
for direct faults but for third-party actions—including defense obligations and
damages, frequently without insurance coverage.

¢ Insurance requirements: Contracts often mandate specific coverage levels,
named insured status, and insurer qualifications. Misalignment between
contract terms and policy language can result in coverage gaps.

¢ liquidated damages: Used to address delay or performance issues, these
must reflect reasonable estimates of actual damages. Courts may refuse to
enforce penalties that appear punitive rather than compensatory.



e Force majeure clauses: These protect parties from uncontrollable events.

However, their scope must be carefully drafted to avoid unintended exposure

when events are excluded or narrowly defined.
e Privity and third-party liability: Although traditionally liability is limited to

contract parties, recent jurisprudence in some states (e.g., California, Arizona,

Florida) has begun to permit third-party claims even in absence of direct

conftract privity.

Table 2 below illustrates typical contractual provisions that govern how liability and
risk are distributed between the engineer and other parties in an agreement.

Table 2: Common Contractual Risk Allocation Provisions

Provision Type

Function / Effect

Elevated Standard of Care

Imposes higher performance expectations, possibly beyond
insurance scope

Indemnity Clauses

Transfers risk to engineer; may include defense obligations

Insurance Requirements

Sets specific coverage terms; may conflict with actual
available policies

Liquidated Damages

Predetermined compensation for delays; enforceable if
reasonable

Force Majeure

Excuses performance under unforeseen events; scope must
be clearly delineated

Third-Party Liability

Expands exposure beyond privity; a growing concern in
modern case law

Strategies for Engineers to Manage Contractual Risk
Effective risk allocation begins at contract drafting.

Engineers can protect themselves by ensuring:

e Scope of work is clearly defined to limit ambiguity and scope creep.
e Standard of care is aligned with industry norms and not inadvertently

elevated.

¢ Indemnity obligations are mutual or capped in scope, especially regarding

third-party claims.

e Insurance requirements are consistent with available policies, including
naming the engineer as additional insured when necessary, but balanced to
avoid shiftfing all defense to third-party policies.

e liguidated damages reflect genuine pre-estimates of harm, not penalties

(DLA Piper, 2025).

e Force majeure clauses are broad enough to capture unforeseen events while

protecting the engineer from undue obligations.
e Awareness of evolving precedent regarding third-party liability to proactively
negotiate privity protections or limitations.

Insurance: The Essential Safeguard

While sound confract negotiation is the first line of defense, professional liability
insurance, commonly known as E&Q, is indispensable. It helps cover defense costs
and damages arising from alleged professional errors, omissions, or negligence.
However, engineers must ensure that policy terms align with contractual




commitments, focusing on coverage types, refroactive dates, limits, and exclusions.
Ropes & Gray (2025) emphasize the importance of both thoughtful risk allocation
within contracts and adequacy of insurance to cover latent liability and defects
that may arise years later.

Conclusion

This chapter underscores that contractual liability and risk allocation in engineering
practice extend liability beyond inherent professional duty, demanding careful
attention during contract development and negotiation.

Key takeaways include:

Contract language can elevate liability through heightened standards,
indemnity, and insurance clauses.

Contracts often shift risk, sometimes unintentionally, and engineers must
guard against overexposure.

Clear scope definitions, balanced indemnity, aligned insurance terms,
reasonable liquidated damages, and broad force majeure provisions are
essential risk management tools.

The absence of privity protection in certain jurisdictions heightens exposure to
third-party claims.

Professional liability insurance is vital, but must be properly aligned with
contractual obligations and potential latent risks.

With this foundation, the next chapters will explore risk mitigation techniques,
insurance integration, and emerging challenges in liability management.



Chapter 4: Tort Liability and Third-Party Claims

In U.S. engineering practice, tort liability to third parties, including those with whom
the engineer has no direct contractual relationship, represents a critical and
evolving area of legal exposure. This chapter examines the legal foundations of such
liability, judicial interpretations, and implications for practicing engineers.

Foundations of Third-Party Tort Liability in Engineering

Under U.S. tort law, engineers may owe a duty of care not only to their clients but
also to third parties, such as future users or the public, if their professional conduct
falls below accepted standards of care, resulting in harm. This duty arises by law
rather than by contract (Faegre Drinker, 2017).

In an lllinois case, the courts ruled that engineers are only liable for third parties if
their actions go beyond the contractually defined scope. When tasked with
replacing a bridge deck, an engineer was not obligated to redesign it, even if such
redesign could have prevented deaths. The contractually defined scope limited tort
liability.

The Economic Loss Rule: Limiting Third-Party Tort Claims

The Economic Loss Rule (ELR) generally prevents third parties without a contfract from
seeking tort-based damages when only economic harm is suffered. This doctrine
restricts liability to scenarios involving personal injury or property damage, aligning
the remedy with contractual principles (ASCE, 2022).

However, state courts diverge in their application:

e Arizona reversed earlier precedent by rejecting foreseeability as a basis for
duty. The Arizona Supreme Court held that absent a special relationship,
design professionals owe no duty to third parties for pure economic loss (Cal-
Am Properties Inc. v. Edais Engineering Inc.).

e Texas has upheld the ELR consistently, barring negligence claims from project
owners where there is no privity, except when physical injury or property
damage is involved (ASCE, 2022).



These decisions affirm ELR as a potent defense in many jurisdictions, though not
absolute.

Notable Case Law: Tort Duty to Third Parties Beyond Contracts

A key precedent in Texas (USA Walnut Creek, DST v. Terracon Consultants, Inc.)
rejected the notion that contractual status shields engineers from tort claims. The
appellate court reinstated negligence claims by third parties despite lack of privity,
deeming the engineer's substandard geotechnical work a proximate cause of
property damage (Terracon case).

This ruling underscores that negligent professional work, even by subcontractors, can
result in tort liability to third parties, contrary to protections purported by contract
alone.

Environmental and Public Safety Exceptions

In environmental or public safety contexts, courts have been cautious about
expanding tort liability. In Sharon Reeser v. NGK North American, Inc., the engineer
conducted emissions testing and reported to the client. Though a community
member became ill, the court held the engineer owed no duty to the public absent
an express assumption of responsibility (Restatement §324A).

This case highlights that duty to third parties must stem from explicit undertaking, not
merely foreseeability.

Products Liability and Engineers

When engineers engage in design or sell products, they may face liability under
products liability, notably strict liability, which does not require proof of negligence
(LSU/IEEE, n.d.). If an engineer is considered part of the production chain, the "seller”,
they may be held liable for defective products that cause harm, regardless of care
exercised in design.

Comparative Overview: Tort Liability and Third-Party Claims

Table 3 summarizes the legal frameworks that govern third-party tort liability in
engineering practice, indicating when and how engineers may be exposed to
lawsuits beyond contractual relationships.

Table 3: Summary of Tort Liability to Third Parties

Legal Doctrine Application in Engineering Practice

Engineers may owe legal obligations to third parties beyond
contracts if duty is established

Generally bars pure economic claims by non-contract parties,
unless personal injury or property harm

Texas allows claims despite lack of privity if negligence caused
harm; Arizona limits liability unless special relationship exists

No duty to public absent express assumption; duty must be
specifically undertaken

Engineers as "sellers" may face strict liability for defective
designs, even without negligence

Duty of Care

Economic Loss Rule (ELR)

Privity Exceptions

Environmental Duties

Products Liability




Conclusion
In U.S. engineering practice, third-party tort liability, though historically limited by
doctrines like the ELR, remains a critical area of legal exposure.

The key takeaways include:

Engineers may owe duty of care to third parties in select circumstances.

The Economic Loss Rule typically shields engineers from pure economic claims
when there is no contfract, though exceptions vary by jurisdiction.

Courts in some states, notably Texas, have recognized tort duty even in
absence of contfractual privity when professional negligence causes harm.
Environmental cases require clear assumption of duty for engineers to be
liable to the public.

In products liability, engineers may face strict liability if considered part of the
production or distribution chain, irrespective of negligence.

A strategic approach to minimize exposure includes precise contract scopes,
avoidance of voluntary duties to third parties, and careful engagement in product-
related activities.

The next chapter will guide on ethical duties and how they further inform liability
boundaries.



Chapter 5: Ethics, Licensure, and Legal Duty

Licensed professional engineers in the United States operate within a dual
governance framework: ethical mandates rooted in the profession, and
enforceable licensure laws established by state regulators. Recognizing the legal
and professional interplay between ethics and licensure is essential for navigating
liability and upholding public trust.

Ethical Foundations: Codes and Canonical Duties

At the heart of professional engineering ethics lies the principle that engineers must
“hold paramount the safety, health, and welfare of the public” (NSPE Code of
Ethics, Rule I). This ethical obligation is reinforced across multiple professional bodies.
The NSPE Code emphasizes that engineers must avoid deceptive acts, act as faithful
trustees to clients, issue truthful public statements, and perform only within their
competence. The ASCE Code of Ethics echoes these priorities, placing stakeholders
in a hierarchy where society and public welfare take precedence, even above
clients or employers.

NSPE's ethical framework also includes acceptance of personal responsibility, with a
measured allowance for indemnification “for services arising out of their practice for
other than gross negligence” when necessary. This provision balances professional
accountability with practical risk management.

Licensure: Legal Authority and Responsibility

Engineering licensure is more than a professional credential, it is a legal prerequisite
to practice. Licensure laws codify the authority of engineers to seal documents and
accept legal responsibility for their work. This “engineer’s stamp” bears significant
legal weight relating to public safety, welfare, and trust. State statutes (e.g.,
Delaware) explicitly reserve the title “Professional Engineer” for licensed individuals
and impose penalties for unauthorized practice.

State regulatory boards, following model frameworks like those from NCEES, regulate
licensure through examinations, experience requirements, continuing education,
and enforcement of ethical standards.



Engineers found to have committed negligence, gross negligence, incompetence,
or ethical violations may face discipline ranging from reprimand to license
suspension, substantial fines, or, in the most severe instances, criminal penalties,
especially when public harm results.

Duty to Report: When Ethics Translate to Legal Duties

Ethical codes may impose affirmative obligations for reporting when public safety is
compromised. For example, NSPE mandates that if an engineer’s judgment, is
“overruled under circumstances that endanger life or property”, they must nofify
their employer or client, and “such other authority as may be appropriate”.
However, this duty appears limited to instances where the engineer is directly
involved in the project and their professional judgment is explicitly overridden.
Engineers unaffiliated with a project or lacking involvement are generally not held to
the same duty to report.

Ethical-Legal Risk Intersections

Engineering ethics is not merely aspirational, it can have legal implications. Violations
of licensing board ethics (e.g., misrepresentation, failure to report safety risks) may
be actionable under state law and result in professional discipline. Moreover, when
ethical failures result in tangible harm, they may increase liability exposure or even
lead to criminal prosecution, particularly under gross negligence scenarios.

Ethical obligations underpin professional credibility and license validity. Breaching
ethical norms typically undermines defenses against liability. Hence, ethics and legal
duty are intertwined: compliance with one supports, and augments protection in,
the other.

Table 4 distinguishes ethical imperatives from licensure-based legal obligations,
clarifying their sources and potential liability consequences.

Table 4: Ethical Duties and Licensure-Based Legal Obligations

Domain Source of Obligation Lega! ImpC{ct/ Liability
Considerations

Public Safety & NSPE & ASCE Codes [E’rhmql pnqu’ry; \_/lolo‘ngns may Ieo_d fo

Welfare licensing discipline or increased risk

Truthful Misleading public statements may

Communication NSPE Rule lll, ASCE Canons | undermine professional credibility and
legal defense

Practicing outside expertise may

Competence in

Practice NSPE & ASCE Codes gg?oer: negligence or disciplinary
. Legal duty to notify appropriate
Reporfing NSPE mandate authorities when overridden in

Dangerous Overrides
dangerous contexts

Unlicensed practice violates law;

Licensing & Legal

. State statutes (e.g., DE) licensed engineers carry legal
Authority responsibility for errors
Licensing board Misconduct may result in license

Ethical Violations

regulations revocation, fines, or criminal sanctions




Conclusion
This chapter delineates the intricate synergy between ethics and licensure in U.S.
engineering practice:

Ethical codes uphold public welfare, competence, integrity, and
transparency, serving both as moral guideposts and as the foundation of
professional credibility.

Licensure grants engineers legal authority and assigns them enforceable
duties to the public, violations can carry serious legal consequences.
Specific reporting obligations reinforce safety mandates and elevate ethical
responsibilities into legal requirements under certain conditions.

Ethical breaches not only undermine professional frust but may directly result
in disciplinary action or legal liability.

Understanding and internalizing both ethical standards and licensure
mandates is vital for safeguarding against legal exposure.

This intersection of professional ethics with enforceable legal standards underscores
the immense responsibility engineers bear, both socially and legally.

The following chapter will delve into Risk Management and Liability Prevention
Strategies, exploring how ethical vigilance and licensure awareness inform
protective practices in engineering.



Chapter 6: Risk Management and Liability Prevention
Strategies

(Oék

Managing legal exposure effectively requires a proactive, structured approach to
risk, recognizing, analyzing, mitigating, and continuously monitoring potential
sources of liability. In engineering practice, such risk management complements
ethical and contractual defenses and is essential for safeguarding professional
integrity and resilience.

Principles of Risk Management in Engineering

A guiding framework for systematic risk management is the 1ISO 31000:2018 standard,
which offers a comprehensive methodology for identifying, assessing, and treating
risk. It emphasizes integration into organizational governance, context-sensitive
frameworks, stakeholder involvement, evidence-based decisions, and ongoing
improvement.,

Table 5 shows the core domains of risk management, illustrating how each
conftributes to preventing liability and strengthening engineering practice.

Table 5: Core Risk Management Elements in Engineering

Element Description

Proactively uncover and evaluate risks related to

Identification & Evaluation . R
professional liabilities

Apply avoidance, reduction, transfer, or

Risk Treatment Strategies acceptance, based on risk profile

Design out hazards at the earliest stage

Prevention through Design (elimination/substitution)

Maintain accurate records and transparent

Documentation & Communication S . .
communication during projects

Secure coverage aligned with risk; implement

Insurance & Loss Prevention ; - -
insurance-design strategies

Regularly re-evaluate risks and mitigation

Monitoring & Continuous Review -
effectiveness




Risk Treatment: Avoidance, Reduction, Transfer, Retention
Building on risk frameworks (e.g., ISO 31000), strategies typically include:

¢ Avoidance: refraining from high-risk tasks not essential to competent practice.

e Reduction: proactively minimizing likelihood or impact, such as detailed peer
reviews or quality control.

e Transfer: shifting risk via instruments like professional liability insurance or well-
structured conftracts.

¢ Retention: accepting minimal residual risks when cost-effective mitigation is
impractical.

Prevention through Design (PiD)

Effective risk control in engineering also involves Prevention through Design,
embedding hazard elimination or substitution into early project stages, which aligns
with the top levels of the hazard control hierarchy (elimination > substitution >
engineering conftrols). By incorporating safety at the conceptual design phase,
engineers reduce downstream liability exposure while enhancing safety and cost-
effectiveness.

Robust Documentation and Communication Practices

Consistent and timely documentation, including client briefs, design decisions,
meetings, and communications, is a keystone of liability prevention. Such records
clarify decisions, manage expectations, and defend professional judgment if
disputes arise.

Equally important is clear, written communication of scope, assumptions, limitations,
and deliverables, helping to mitigate misunderstandings that often lead to claim:s.

Training, Education, and Incident Prevention

Professional engineering bodies such as NCSEA collaborate with insurers and
educators to deliver training grounded in real-world claims and near-miss analyses.
These programs help structural engineers (and others) learn from past risks and apply
prevention techniques proactively.

Use of Technology and Risk Engineering

Emerging technologies, like advanced monitoring, data analytics, and integrated
systems, enhance predictive risk identification. These tools enable engineers to
foresee deviations or errors early, enabling corrective actions before small issues
escalate info claims.

Insurance and Loss Prevention Strategy

Professional liability insurance (E&Q) is critical but must be aligned with contractual
obligations. Claims-made policies must address refroactive coverage and avoid
gaps (such as failing to renew on time).

Many insurers, including Chubb and Hartford, offer risk engineering and loss control
services, which include comprehensive assessments, benchmarking, hazard
identification, training, and integration of ISO 31000-aligned practices into business
processes.



Conclusion
This chapter highlights that effective risk management in engineering is not reactive;
it is a continuous, structured discipline embedded into professional practice:

The 1SO 31000 framework delivers a consistent foundation for institutionalizing
risk management.

Strategies span from avoidance and reduction to transfer and retention,
informed by risk assessment.

Prevention through Design mitigates hazards at their source, reducing liability
early.

Clear documentation and transparent communication avert disputes and
clarify intent.

Ongoing training and risk engineering leverage past insights and technology
to manage emerging risks.

Insurance and loss prevention complement risk control by ensuring financial
and operational resilience.

These risk management strategies collectively form the bedrock for protecting both
the public and the engineering professional. The next chapter will examine
emerging legal risks in engineering, exploring modern liability frontiers in areas like
cybersecurity, environmental compliance, and Al.



Chapter 7: Emerging Legal Risks in Engineering
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Engineering practice today is evolving at unprecedented speed. Alongside
traditional liability domains—such as negligence and contracts, emerging legal risks
are reshaping how engineers must manage liability. These risks span cybersecurity,
artificial intelligence (Al), deepfakes, and environmental sustainability in the context
of climate and digital transformation.

This chapter explores these frontiers with a focus on their legal and liability
implications.

Cybersecurity Risk and Data Vulnerability

Engineering firms increasingly rely on digital systems, loT components, and legacy
infrastructure. These systems are vulnerable to cyberattacks, data breaches, and
industrial espionage. Implementing robust cybersecurity measures is therefore
essential to prevent legal exposure.

Cybersecurity challenges include integration with outdated systems, balancing
security with productivity, hiring specialized talent, and complying with evolving
regulations across jurisdictions.

In energy sectors, for instance, pipeline operators must now report security incidents
to federal authorities, reflecting elevated regulatory expectations and legal liability
for breaches.

Artificial Intelligence: Innovation and Legal Risk
Al offers powerful tools, from design automation to predictive analytics, but
infroduces new liability dimensions.

¢ Systemic risk and unpredictable failures: Al can amplify existing exposure risks
and may trigger catastrophic losses if not properly managed.

e Governance and legal compliance: Emerging laws require Al to be deployed
responsibly, including tfransparency, fairness, and adherence to consumer
protection norms.



¢ Malpractice and professional liability: Errors resulting from Al-generated
content or decisions can expose engineers to liability, especially if outputs are
not properly verified or confidential data is mishandled.

¢ Insurance coverage ambiguity: Existing professional liability or cyber
insurance may not clearly cover Al-driven errors or omissions, leading to
“silent” coverage gaps.

Deepfakes, Privacy Violations, and Regulatory Concerns

Deepfakes, Al-generated realistic simulations of persons—pose a range of legal
threats, including privacy violations, reputational damages, fraud, and intellectual
property infingement. Engineering firms using or affected by deepfake content may
face complex liability scenarios, including reputational harm or regulatory sanctions.

Insurance markets are responding with endorsements covering media liability, cyber
loss, and professional indemnity. However, frequent policy reviews are essential to
ensure coverage of deepfake-related claims.

Al’'s Environmental Footprint and Sustainability Liability

Al systems consume vast computational resources, leading to significant energy use,
carbon emissions, water consumption, and e-waste generation. These
environmental impacts, and the associated reputational, regulatory, and legal risks,
will increasingly attract scrutiny.

Estimates suggest Al could account for millions of tonnes of e-waste by 2030, up to
12% of global e-waste output. Its carbon footprint includes training models that emit
the equivalent of hundreds of flights, reinforcing concerns about ecological
sustainability.

Regulatory and Legislative Trends in Al and Sustainability
Regulators are attempting to keep pace with technological risk:

o State-level Al policy: In the U.S., Utah enacted an “Artificial Intelligence Policy
Act” requiring disclosure of generative Al use and establishing oversight
agencies.

¢ International Al regulation: The EU’s Al Act, effective August 1, 2024,
infroduces a risk-based framework for Al systems with staged enforcement.

e Risk-aware Al development: Bodies like NIST offer guidance through voluntary
frameworks to encourage safe Al design and deployment.

These developments suggest a legal environment requiring proactive Al risk
management in engineering design and execution.

Table 6 highlights core emerging risk categories, clarifying specific legal exposures
facing engineers adapting to advanced technology, environmental shifts, and
regulatory developments.



Table 6: Emerging Legal Exposure Areas for Engineers

Emerging Risk Area Potential Legal Exposure & Implications

Data breaches, regulatory penalties, reputational

Cybersecurity Breaches damage, negligence claims for lack of protection

Malpractice, omissions, professional liability if outputs

Al System Failures are flawed or unchecked

Privacy and IP infringement, reputational harms, fraud

Deepfakes & Disinformation L .
liability, unclear insurance coverage

Carbon, water, and e-waste liabilities; possible

Environmental Impact of Al . .
regulatory enforcement or reputational risk

Legal compliance with emerging laws; oversight

Al Regulation and Governance : G
failures may result in liability

Conclusion
This chapter underscores that contemporary engineering liability extends into rapidly
advancing frontiers:

e Cybersecurity lapses can trigger legal exposure from breaches, espionage,
and neglected system safeguards.

e Al adoption infroduces liability from systemic failures, malpractice, and
governance failures.

o Deepfake proliferation brings novel reputational and privacy risks, often
poorly covered by traditional policies.

¢ Environmental impacts of Al, including energy and waste, present
reputational and regulatory challenges.

e Emerging legislation and frameworks, from Utah’s Al policy to the EU Al Act
and NIST's guidance, signal a growing legal imperative for engineers to
manage these risks proactively.

Successfully navigating this landscape requires integrating risk-aware governance,
insurance alignment, ethical oversight, and up-to-date regulatory compliance into
engineering practice.

The next chapter will explore real-world litigations and liability lessons from cutting-
edge cases in these domains.



Chapter 8: Case Studies and Litigation Lessons

Examination of real-world litigation provides invaluable lessons in practical liability
management. The following cases highlight common pitfalls, legal precedents, and
risk management failures in engineering practice.

Engineering Without Privity: Apex Directional vs SHN Consulting

In Apex Directional Drilling, LLC v. SHN Consulting Engineers & Geologists, Inc., the
Northern District of California held SHN liable for professional negligence despite the
absence of contfractual privity. SHN served as lead engineer and project manager
for a municipal wastewater pipeline installation. The ruling reinforces that engineers
may be legally responsible to third parties when negligent professional conduct
results in harm, even without direct contracts. This case underscores the risks inherent
in assuming tort immunity through lack of privity alone.

Economic Loss Doctrine’s Limits: Geotechnical Engineer Case

An ASCE article recounts scenarios where the Economic Loss Doctrine (ELD) failed to
shield geotechnical engineers facing claims from plaintiffs without contractual
relationships. Courts sometimes permit third-party tort claims despite the ELD,
emphasizing that reliance on economic loss as a safe defense is not absolute.

Sovereign Immunity in Practice: HNTB Corp. Decision

In HNTB Corp. v. Milstead, a Florida appellate court found that the engineering firm
was entitled to sovereign immunity. The ruling demonstrates that public-sector
projects can shield engineers from liability provided that legal immunity applies.
However, its applicability depends on jurisdiction and project context.

Engineering Design Failures: FIU Bridge Collapse

The tragic collapse of the Florida International University pedestrian bridge in 2018
resulted from flawed structural calculations, hasty decision-making, and ignored
warning signs. Six individuals died, and investigations by both OSHA and the NTSB
faulted the engineer of record for failing to close the street despite known cracking,
and for miscalculating resistance at critical connections. These findings emphasize
the cost of inadequate design validation, poor judgment under time pressure, and
weak decision protocols.

Environmental Remediation & Fraud Exposure: Tetra Tech EC Settlement

Tetra Tech EC agreed to a $97 million settlement (pending court approval) to resolve
allegations of fabricating soil cleanup data under the False Claims Act (FCA) and
CERCLA at San Francisco’s Hunters Point Shipyard. Although the firm denies liability
and attributes wrongdoing to “rogue” employees, the case illustrates exposure
arising not just from negligence, but from allegations of intentional misconduct,
which can spiral into massive financial and reputational damage.

Antitrust Risks in Hiring Practices: Pratt & Whitney No-Poach Case

In a landmark class-action antitrust case, aerospace giant Pratt & Whitney agreed
to pay $33 million to settle allegations it conspired with engineering staffing firms to
suppress wages through "no-poach" agreements. This episode shows that liability
exposure can extend beyond technical engineering to include employment
practices that violate federal antitrust laws, highlighting the importance of ethical
and legal compliance across organizational operations.



Table 7 shows litigation lessons across diverse scenarios, underscoring how liability
can arise from technical failures, ethical wrongdoing, or regulatory violations.

Table 7: Key Litigation Insights for Engineering Practice

Case / Context

Core Legal Lesson

Apex Directional v. SHN

Tort liability possible without contract; privity does
not automatically protect

Geotechnical ELD Cases

Economic Loss Docftrine is not always a safeguard
against third-party claims

HNTB Corp. (Sovereign Immunity)

Public projects may offer immunity, subject to
jurisdictional limits

FIU Bridge Collapse

Design errors and misjudgments under pressure
can lead to catastrophic outcomes

Tetra Tech EC FCA/CERCLA
Settlement

Fraud allegations, even by individuals, can yield
massive liability for firms

Pratt & Whitney “No-Poach” Litigation

Non-technical antitrust exposures exist in HR
practices within engineering firms

Conclusion

These case studies illustrate that engineering liability extends well beyond fraditional

scopes of negligence:

e No privity isn't always safe: Courts may find liability even without direct

contractual relationships.

¢ Legal doctrines have limits: Reliance on the Economic Loss Doctrine or
sovereign immunity may fail depending on context.

¢ Technical failures can be fatal: The FIU collapse is a stark reminder that errors
in design or judgment cannot be tolerated.

¢ Misconduct has severe consequences: Allegations of fraud or data
falsification can bring existential financial and reputational damage.

¢ Lliability touches all operations: Antitrust violations in hiring demonstrate that
legal exposure can originate in non-engineering practices.

Through each scenario, distinctions emerge between defensible professional
conduct and practices that elevate risk. A rigorous culture of ethical commitment,
transparent process, proactive risk mitigation, and continuous learning from litigation
will be essential in minimizing liability exposure.
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