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Knowledge: Ethics and Professional Practice with 10 Example Problems
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The Fundamentals of Engineering (FE) Environmental CBT Exam is administered by the National Council of
Examiners for Engineering and Surveying (NCEES). It is a closed-book, computer-based exam lasting 6 hours,
comprising 110 multiple-choice and alternative item type (AIT) questions. During the examination, candidates
are provided access to the electronic NCEES FE Reference Handbook.

Topic 3, Ethics and Professional Practice, accounts for 5 to 8 questions on the FE Environmental Exam.
The official NCEES FE Environmental CBT specification breaks this topic down into four major sub-domains:

A. Codes of ethics (e.g., professional and technical societies, ethical and legal considerations, NCEES Model
Rules and Model Law)

B. Public health, safety, and welfare (e.g., public protection issues, licensing boards, professional liability,
standard of care, responsible charge)

C. Compliance with codes, standards, and regulations (e.g., CWA, CAA, RCRA, CERCLA, SDWA,
NEPA, OSHA)

D. Engineer’s role in society (e.g., sustainability, resiliency, long-term viability, life-cycle analysis, capabilities
approach)

Questions on the FE Environmental exam test both qualitative application of ethical rules (determining the
correct ethical action in scenarios involving conflicts of interest, confidentiality, whistleblowing, or sealing
plans) and technical compliance/risk analysis (calculating risk probabilities, global warming potential in
LCAs, or identifying the correct environmental statute governing hazardous waste or water discharges).

NCEES questions in Ethics and Professional Practice test three levels of cognitive skill:

� Factual Knowledge: Direct questions regarding licensure requirements, regulatory agency acronyms, or
specific provisions of the NCEES Model Rules.

� Conceptual Scenario Application: Questions where an engineer faces conflicting duties (e.g., employer
demands vs. public safety, accepting gifts from vendors, or discovering environmental contamination).

� Quantitative & Regulatory Analysis: Calculations involving risk probabilities, failure rates, fault trees,
economic loss calculations, or identifying regulatory jurisdictions under federal statutes.

Engineering licensure in the United States is regulated by individual state and territorial licensing boards under
statutory laws (the Engineering Practice Act). The primary purpose of licensure is to safeguard life, health,
and property, and to promote the public welfare.

� Professional Engineer (PE): An individual who has satisfied the education, examination, and experience
requirements set forth by a jurisdiction’s board of licensure and has been officially granted a license to practice
engineering.

Under Section 130.10 of the NCEES Model Law, standard eligibility for initial licensure as a Professional Engineer
requires satisfying the ”Four Es”:

1. Education: Graduation from an EAC/ABET-accredited bachelor’s or master’s program in engineering.

2. Examinations: Passing both the NCEES Fundamentals of Engineering (FE) CBT exam and the NCEES
Principles and Practice of Engineering (PE) exam.

3. Experience: Completing a minimum of four (4) years of progressive, verifiable engineering experience under
a licensed PE.

1 NCEES FE Exam Specifications & Study Strategy

Exam Strategy & High-Yield Target Areas

1.1 Cognitive Levels of Exam Questions

2 Professional Licensure & Legal Framework

2.1 Purpose of Licensure and Statutory Authority

2.2 The Requirements for Initial Licensure
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Engineer Intern (EI) / Engineer-in-Training (EIT):  A certification issued under a licensing board's rules; exam, education,
and eligibility requirements vary by jurisdiction.
Engineer Intern (EI) / Engineer-in-Training (EIT): A certification issued under a licensing board's rules; exam, education,
and eligibility requirements vary by jurisdiction.



4. References: Submitting five (5) character and professional references acceptable to the board, at least three
(3) of whom must be licensed PEs.

Responsible Charge (NCEES Model Law Section 110.20.E) defines direct control and personal supervision of
engineering work. A licensee in responsible charge must:

1. Exercise authority to review, change, reject, or approve work throughout development.

2. Be personally aware of project scope, parameters, technical decisions, and limitations.

3. Be capable of answering detailed questions regarding technical decisions to demonstrate proficiency.

4. Accept full legal and professional responsibility for the final work product.

A licensed Professional Engineer shall sign and seal only those plans, specifications, reports, or calculations
that were prepared directly by the licensee or under the licensee’s direct responsible charge. Affixing a seal
to work not performed under responsible charge (”plan stamping”) is a severe regulatory violation leading
to license revocation, fines, and criminal prosecution.

� Practice of Engineering: Any service or creative work requiring engineering education, training, and
experience in applying engineering principles to activities that potentially impact public health, safety, and
welfare.

2.3 Responsible Charge

Legal & Ethical Rule on Seals and Signatures

2.4 Practice of Engineering vs. Industry Exemption

2.5 Certificates of Authorization (COA)
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Industry exemptions and their scope depend on the jurisdiction and facts. Some laws or permits require PE certification or a seal for
particular filings; no blanket rule applies to all CWA permits, RCRA certifications, or internal corporate practice.

Some jurisdictions require firms offering engineering services to obtain a Certificate of Authorization and designate a PE in
responsible charge. Requirements and exceptions vary by state or territory.



When an engineer encounters a situation involving competing claims, professional codes establish a strict hier-
archy of obligations:

1. PRIMARY / PARAMOUNT OBLIGATION: Safeguard Public Health, Safety, Welfare, and the
Environment.

2. SECONDARY OBLIGATION: Loyalty and Duty to Employer and Client (as faithful agents or
trustees).

3. TERTIARY OBLIGATION: Duties to Other Licensees, the Profession, and Personal Career Inter-
ests.

Whenever a conflict arises between public safety and employer instructions (e.g., cost cutting that compromises
structural or environmental integrity), the obligation to the public unconditionally overrides employer loyalty.

The NCEES Model Rules form the legal basis for state administrative board codes. The rules are divided into
three distinct categories:

� Paramount Responsibility: Licensees shall be cognizant that their first and foremost duty is to safeguard
public health, safety, and welfare.

� Overruled Judgment / Whistleblowing: If a licensee’s professional judgment is overruled under circum-
stances where public safety or welfare is endangered, the licensee shall notify their employer/client and such
other authority as may be appropriate.

� Truthfulness in Documents: Include all relevant information in an objective and truthful manner in
reports, statements, and testimony.

� Public Statements: Express technical opinions publicly only when founded upon adequate knowledge of
facts and competent evaluation.

� Reporting Violations: Licensees having knowledge of alleged rule/law violations by any person or firm shall
report them to the board and cooperate with authorities.

� Competence: Undertake assignments only when qualified by education or experience in the specific technical
field.

� Confidentiality: Do not reveal facts, data, or information obtained in a professional capacity without prior
consent, except as authorized/required by law.

� Conflicts of Interest: Disclose all known or potential conflicts of interest that could influence judgment or
service quality.

� Gratuities & Compensation: Do not solicit or accept gratuities, bribes, or financial considerations from
suppliers or contractors. Do not accept compensation from more than one party for the same project without
full written disclosure and mutual agreement.

� Governmental Bodies: Do not accept contracts from a governmental body on which an officer or principal
of the firm serves as a member.

� Misrepresentation: Do not falsify academic or professional qualifications, nor exaggerate past responsibili-
ties.

� Commissions & Political Contributions: Do not give or receive gifts, commissions, or political contribu-
tions to secure public contracts.

� Reputation: Do not maliciously or falsely injure the professional reputation or practice of other licensees.

� Material Discrepancies: Inform another licensee if their work is believed to contain a material discrepancy
or error affecting public safety.

3 Codes of Ethics: NCEES Model Rules & NSPE Code
3.1 Hierarchy of Professional Obligations

Hierarchy of Engineer Obligations

3.2 NCEES Model Rules Section 240.15: Rules of Professional Conduct

3.2.1 Obligations of Licensees to the Public

3.2.2 Obligations of Licensees to Employers and Clients

3.2.3 Obligations of Licensees to Other Licensees
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When evaluating complex engineering scenarios, issues must be categorized into four types:

Table 1: Taxonomy of Ethical Analysis Issues

Issue Type Definition and Example

Factual Issues Empirical, verifiable facts that can be resolved through measurement, testing, or data
collection. (e.g., What is the concentration of benzene in the effluent?)

Conceptual Issues Questions regarding the definition or meaning of a key term. (e.g., Does a $50 lunch
from a supplier constitute a ”gift” or a ”gratuity”?)

Application Issues Questions regarding whether a settled concept applies to a specific set of facts. (e.g.,
Is storing drums on site for 95 days an application of ”hazardous waste storage”?)

Moral Issues Conflict between two or more fundamental moral obligations or values. (e.g., Balanc-
ing employer confidentiality against public environmental protection.)

Line drawing compares a controversial ”Test Case” against two clear-cut reference paradigms:

� Positive Paradigm (PP): An uncontroversially ethical action.

� Negative Paradigm (NP): An uncontroversially unethical action (e.g., outright bribery).

Features (size, timing, intent, relationship) are placed along a scale from 0 (NP) to 10 (PP). By evaluating
feature weights, the engineer determines whether the Test Case falls closer to the permissible or impermissible
paradigm.

When two legitimate ethical duties conflict (e.g., protecting employer financial viability vs. enhancing air quality
beyond minimum standards), a Creative Middle Way seeks an alternative course of action that satisfies both
duties to the greatest extent possible without compromising safety.

� Utilitarianism (Consequentialism): An action is morally right if it maximizes net utility (overall
well-being) for the greatest number of people. Uses Cost-Benefit Analysis and Risk-Benefit Trade-offs.

� Deontology / Respect for Persons (Kantian): Actions are intrinsically right or wrong regardless
of consequences. Respects individuals as free and rational moral agents. Tests include:

– Golden Rule Test: Would you be willing to accept the action if you were in the recipient’s position?

– Self-Defeating Test: Would the action become impossible if everyone acted the same way?

– Rights Test: Does the action respect fundamental human entitlements (life, health, informed con-
sent)?

� Virtue Ethics: Focuses on character traits (virtues) of a moral agent. Key professional engineering
virtues include Professional Care, Honesty, and Respect for Nature.

4 Ethical Decision-Making Toolkits & Theories

4.1 Categorization of Issues in Ethical Analysis

4.2 Analytical Methods for Resolving Moral Conflicts
4.2.1 The Line-Drawing Method

4.2.2 Creative Middle-Way Solutions

4.3 Ethical Theories in Engineering

Summary of Major Ethical Frameworks
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In tort law, an engineer is not held to a standard of absolute perfection, nor are they strictly liable for every
unforeseen failure. Instead, engineering liability is judged against the Standard of Care:

”That level or quality of service ordinarily provided by other normally competent practitioners of good
standing in the same field, contemporaneously providing similar services in the same locality and under
similar circumstances.” (Coombs v. Beede, 1896; Paxton v. County of Alameda, 1953).

Meeting published building codes or regulatory minimums does not automatically guarantee compliance with
the standard of care if advancing scientific knowledge indicates higher risks exist.

In engineering risk assessment, Risk (R) is mathematically defined as the product of the probability (frequency)
of an adverse event (P ) and the magnitude/consequence of the harm (C):

R =

n∑
i=1

Pi × Ci (1)

Where:

� Pi = Probability of failure mode i (dimensionless or yr−1)

� Ci = Consequence of failure mode i (monetary loss $, fatalities, or environmental damage units)

Fault Tree Analysis is a top-down deductive risk model using logic gates:

� AND Gate (Parallel/Redundant System): All input events must occur for the output event to occur.
For independent events A and B:

P (AND) = P (A)× P (B) (2)

� OR Gate (Series System): Output event occurs if any input event occurs. For independent events A and
B:

P (OR) = 1−
[
(1− P (A))× (1− P (B))

]
= P (A) + P (B)− [P (A)× P (B)] (3)

The expected annual monetary loss (EVloss) due to potential environmental or structural failure is:

EVloss = Pannual failure × Lmonetary (4)

The Benefit-Cost Ratio (BCR) of implementing a safety or risk-mitigation engineering upgrade is:

BCR =
∆EVloss reduction

Annualized Engineering Cost
=

(Pbaseline − Pupgraded)× Lmonetary

Ccapital ×
[

i(1+i)n

(1+i)n−1

]
+ CO&M

(5)

5 Public Safety, Risk Analysis, and Liability

5.1 The Engineering Standard of Care

Definition: Standard of Care

5.2 Quantitative Definition of Risk

5.3 Fault Tree Analysis (FTA) & Mathematical Rules

5.4 Expected Economic Value of Loss & Benefit-Cost Ratio

5.5 Legal Liability Categories for Engineers
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Intentional Harm: Knowing, deliberate action causing damage or fraud.
Recklessness: Awareness of a substantial risk followed by disregard for safety.
Negligence: Failure to exercise due care, resulting in harm.
Strict Liability: Applies without proof of negligence only where an applicable statute or legal doctrine imposes it; it is not a general rule
for engineering failures.



Environmental engineers must maintain strict compliance with primary federal environmental statutes. The FE
exam frequently tests regulatory scope, permit requirements, and liability mechanisms.

Table 2: Summary of Core Federal Environmental Statutes

Statute Agency Core Focus & Regulatory Mechanisms

Clean Water Act (CWA) USEPA Regulates pollutant discharges into navigable wa-
ters of the U.S. Establishes NPDES (National
Pollutant Discharge Elimination System) permits,
POTW pretreatment standards, and Section 404
wetland protection.

Clean Air Act (CAA) USEPA Regulates ambient air quality (NAAQS for 6
criteria pollutants) and hazardous air pollutants
(NESHAP). Establishes Title V operating per-
mits and New Source Review (NSR).

RCRA USEPA Regulates hazardous and solid waste via a
”cradle-to-grave” tracking system (manifests).
Subtitle C (Hazardous Waste) vs. Subtitle D (Non-
hazardous Solid Waste).

CERCLA (Superfund) USEPA Governs cleanup of abandoned hazardous waste
sites. Establishes Strict, Joint, and Sev-
eral Liability for Potentially Responsible Parties
(PRPs).

SDWA USEPA Protects public drinking water systems. Sets Max-
imum Contaminant Levels (MCLs) and Maximum
Contaminant Level Goals (MCLGs).

NEPA Council on Env. Quality Mandates federal agencies prepare Environmental
Impact Statements (EIS) or Environmental As-
sessments (EA) for major federal actions signifi-
cantly affecting the environment.

OSHA USDOL Regulates workplace safety and health. Man-
dates HAZWOPER standards, Permissible Expo-
sure Limits (PELs), Safety Data Sheets (SDS),
and Confined Space Entry procedures.

� RCRA Hazardous Waste Characteristics: Ignitibility (flash point < 60◦C), Corrosivity (pH ≤ 2.0 or
≥ 12.5), Reactivity (instability/violent reaction with water), and Toxicity (TCLP leaching procedure).

� CERCLA Joint and Several Liability: Any individual Potentially Responsible Party (PRP) can be
held liable for the entire cleanup cost of a site, regardless of their proportional contribution, if the waste is
indivisible.

� SDWA MCL vs. MCLG: MCLG (Goal) is non-enforceable based strictly on health criteria (MCLG = 0
for carcinogens). MCL is the legally enforceable standard set as close to MCLG as feasible using best available
technology and considering cost.

Sustainable Development is defined by the Brundtland Commission (1987) as ”development that meets the
needs of the present without compromising the ability of future generations to meet their own needs.”

Engineers evaluate sustainability using the Triple Bottom Line (TBL) framework:

TBL = Environmental Performance + Social Equity + Economic Viability (6)

6 Compliance with Environmental Regulations

6.1 Key Regulatory Definitions for the FE Exam

7 Sustainability, Resiliency, & Life-Cycle Assessment

7.1 Sustainable Development & The Triple Bottom Line
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Under ISO 14040/14044 standards, LCA quantitatively evaluates the environmental impacts of a product, pro-
cess, or facility across its complete life cycle.

1. Goal and Scope Definition: Establish functional unit (e.g., 1,000 m3 of treated drinking water),
system boundaries, and data quality requirements.

2. Life Cycle Inventory (LCI): Compile mass and energy inputs and outputs across all process steps
(cradle-to-grave).

3. Life Cycle Impact Assessment (LCIA): Convert inventory flows into environmental impact indi-
cators (e.g., Global Warming Potential, Eutrophication Potential, Acidification Potential).

4. Interpretation: Evaluate results, perform sensitivity analysis, and formulate design improvements.

To calculate total Global Warming Potential (GWPtotal) in units of equivalent carbon dioxide (kg CO2-eq):

GWPtotal =
∑
j

mj ×GWPj (7)

Where:

� mj = Mass emission of greenhouse gas j (kg)

� GWPj = Characterization factor relative to CO2 (GWPCO2
= 1, GWPCH4

≈ 28, GWPN2O ≈ 265)

7.2 Life Cycle Assessment (LCA) Framework

Four Phases of ISO Life Cycle Assessment

7.3 Quantitative LCA Formula: Global Warming Potential (GWP)
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� Context: Computer component manufacturer ZCORP discharges effluent containing lead and arsenic into
the Gilbane municipal sewer. The city processes sewage sludge into commercial fertilizer (”Gilbane Gold”).

� Conflict: New production technology increases heavy metal loading. Old testing methods show compli-
ance, but newer, more accurate tests reveal discharge violations. Management refuses to invest in advanced
pretreatment equipment.

� Ethical Analysis: Highlights conflict between employee duty, client confidentiality, accurate test reporting,
and protecting public health/agricultural soil from heavy metal bioaccumulation.

� Context: Three high-ranking civilian chemical engineers/managers at the U.S. Army’s Aberdeen Proving
Ground allowed hazardous chemical wastes (sulfur mustard, phosgene, cyanide) to leak from corroded drums
into groundwater between 1983 and 1986.

� Context: Catastrophic offshore oil well blowout resulting in 11 fatalities and severe marine environmental
degradation.

� Ethical Analysis: Engineering design decisions (choosing long production casing vs. liner/tieback, using 6
centralizers instead of 21, bypassing cement bond logs) were repeatedly overruled by management to save time
and operational costs, ignoring critical pressure test anomalies.

� Context: Municipal water source switched to the Flint River without adding orthophosphate corrosion control
treatment, causing lead leaching from aging pipes into drinking water.

� Ethical Analysis: Violation of SDWA lead and copper rule; failure of governmental regulatory engineers to
act on water quality data and public complaints; failure to protect vulnerable public health.

8 Classic Environmental Ethics Case Studies

8.1 Case Study 1: Gilbane Gold

8.2 Case Study 2: The Aberdeen Three

8.3 Case Study 3: Deepwater Horizon / Macondo Well Blowout (2010)

8.4 Case Study 4: Flint, Michigan Water Crisis (2014-2016)
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Legal Outcome: The Aberdeen Three case involved RCRA prosecutions of three civilian Army employees for specific
hazardous-waste violations at Aberdeen Proving Ground. The outcome was case-specific and does not establish blanket criminal
liability for all supervisors in responsible charge.



Scenario: An environmental engineer working for a municipal consulting firm is designing a wastewater
aeration system. The engineer’s brother is a regional sales manager for a valve manufacturer whose
aeration diffusers meet project specifications. The brother’s firm is one of four competitive bidders for the
equipment contract.
Which of the following actions is required of the engineer under the NCEES Model Rules?

(A) The engineer may select the brother’s firm without disclosure as long as their bid is the lowest price.

(B) The engineer must immediately disqualify the brother’s firm from bidding on the project.

(D) The engineer may evaluate the bids as long as they do not inform their brother about the competitive
bid prices.

� Correct Answer: (C)

� Detailed Explanation: Under NCEES Model Rules Section 240.15.B.6 (Obligations to Employers and
Clients), licensees ”shall disclose to their employers or clients all known or potential conflicts of interest or
other circumstances that could influence or appear to influence their judgment or the quality of their profes-
sional service.”

Scenario: A licensed Professional Engineer (PE) is hired as a department manager at an environmental
consulting firm. Due to a heavy backlog, an unlicensed junior engineer independently completes a in-
dustrial stormwater pollution prevention plan (SWPPP). The PE did not participate in project scoping,
calculation reviews, or site inspections, but affixes their PE seal and signature to the SWPPP to meet a
regulatory deadline.
Has the PE acted ethically and legally?

(A) Yes, because as department manager, the PE has administrative oversight over all staff.

(B) Yes, provided the junior engineer holds an EIT credential and completed the calculations accurately.

(C) No, because sealing plans not prepared directly by the licensee or under their direct responsible charge
violates the NCEES Model Rules.

(D) No, unless the client provides written consent allowing the PE to seal the document.

� Correct Answer: (C)

� Detailed Explanation: NCEES Model Rules Section 240.15.B.2 explicitly states: ”Licensees shall not affix
their signatures or seals to any plans or documents dealing with subject matter in which they lack competence,
nor to any such plan or document not prepared under their responsible charge.”

� Administrative management alone does not constitute ”responsible charge.” Responsible charge requires per-
sonal knowledge, technical control, and active supervision throughout project development. ”Plan stamping”
is illegal and subject to board disciplinary action.

(C) The engineer must disclose the business and family relationship to the employer or client before
participating further in the procurement decision.

• Simply choosing the lowest bid (Option A) or keeping quiet (Option D) fails the disclosure requirement.
Rule 240.15.B.6 requires disclosure of known or potential conflicts of interest; it does not state that
recusal is automatically required in every case. Additional safeguards, including recusal, may be appropriate
depending on the circumstances. Thus, option (C) is correct.

9 10 Example Problems

Example Problem 1: Conflict of Interest & Supplier Selection

Solution to Problem 1

Example Problem 2: Responsible Charge & Plan Stamping

Solution to Problem 2
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Scenario: An industrial hazardous waste incinerator uses a dual safety backup system to prevent toxic
dioxin release from an exhaust stack. The safety system consists of:

� Primary Scrubber System (Event A), annual failure probability P (A) = 0.05

� Emergency Catalytic Oxidizer (Event B), annual failure probability P (B) = 0.10

� Automatic Exhaust Cutoff Valve (Event C), annual failure probability P (C) = 0.02

The Scrubber (A) and Catalytic Oxidizer (B) are connected in a parallel (AND) configuration. The
Cutoff Valve (C) is in series (OR) configuration with the combined A − B system. Assuming all com-
ponent failures are independent, calculate the total annual probability of system failure (Ptop) leading to
dioxin emission.

Options: (A) 0.00010 (B) 0.02490 (C) 0.02500 (D) 0.17000

� Correct Answer: (B)

� Detailed Step-by-Step Solution:

Step 1: Calculate probability of failure for the parallel system (A AND B): Since A and B are
redundant (AND gate), both must fail simultaneously:

P (A AND B) = P (A)× P (B) = 0.05× 0.10 = 0.005

Step 2: Combine with series component (C) using OR gate logic: The system fails if the A − B
subsystem fails OR if Valve C fails:

Ptop = P
(
(A AND B) OR C

)
= 1−

[(
1− P (A AND B)

)
×

(
1− P (C)

)]
Substitute values:

Ptop = 1−
[
(1− 0.005)× (1− 0.02)

]
= 1−

[
0.995× 0.98

]
= 1− 0.97510 = 0.02490 (2.49%)

Scenario: A chemical processing facility located adjacent to a river has an unlined retention pond.

� Current baseline annual probability of pond liner breach: P0 = 0.08 per year.

� In the event of a breach, expected environmental cleanup fines and civil damages: L = $5, 000, 000.

� An environmental retrofitting project installing a synthetic geomembrane liner costs $300, 000 upfront,
has a useful life of 20 years with zero annual maintenance cost, and reduces failure probability to
P1 = 0.005 per year.

� Facility interest rate / discount rate: i = 6%.

Calculate the Benefit-Cost Ratio (BCR) of the retrofitting project. Is the project economically justified?

Options: (A) BCR = 1.45 (Justified) (B) BCR = 14.34 (Justified) (C) BCR = 0.85 (Not
Justified) (D) BCR = 0.45 (Not Justified)

� Correct Answer: (B)

� Detailed Step-by-Step Solution:

Step 1: Calculate reduction in expected annual monetary loss (∆EVloss):

EVbaseline = P0 × L = 0.08× $5, 000, 000 = $400, 000/yr

EVupgraded = P1 × L = 0.005× $5, 000, 000 = $25, 000/yr

∆EVloss = $400, 000− $25, 000 = $375, 000/yr

Step 2: Calculate Equivalent Uniform Annual Cost (EUAC) of capital investment: Using Capital
Recovery Factor (A/P, i, n):

(A/P, 6%, 20) =
i(1 + i)n

(1 + i)n −
=

0.06(1.06)

(1.06) −
=

0.06(3.2071)

.
= 0.

Example Problem 3: Quantitative Risk Analysis using Fault Tree Analysis

Solution to Problem 3

Example Problem 4: Risk Economics & Expected Monetary Loss

Solution to Problem 4
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EUAC = Ccapital × (A/P, 6%, 20) = $300, 000× 0.08718 = $26, 155/yr

Step 3: Calculate Benefit-Cost Ratio (BCR):

BCR =
∆EVloss

EUAC
=

$375, 000

$26, 155
= 14.34

Since BCR > 1.0, the project is highly justified economically and ethically.
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Scenario: A staff environmental engineer at an industrial plant discovers that an underground storage
tank (UST) containing trichloroethylene (TCE) is leaking into the soil, posing an imminent threat to an
adjacent residential drinking water aquifer. The engineer reports the finding to the plant manager and
recommends immediate containment and reporting to the state environmental protection agency. The
manager refuses to report the spill or fund remediation, citing severe quarterly budget deficits, and orders
the engineer to keep silent under threat of termination.
According to NCEES Model Rules, what is the engineer’s mandatory course of action?

(A) Comply with the plant manager’s order to maintain employer confidentiality under Section 240.15.B.4.

(B) Resign immediately from the company, but refrain from notifying public authorities to avoid legal
liability.

(C) Notify the employer in writing that professional judgment has been overruled, and formally notify the
appropriate environmental regulatory authorities.

(D) File an anonymous complaint with OSHA under workplace safety provisions.

� Correct Answer: (C)

� Detailed Explanation: Under NCEES Model Rules Section 240.15.A.3: ”Licensees shall notify their em-
ployer or client and such other authority as may be appropriate when their professional judgment is overruled
when the health, safety, or welfare of the public is endangered.”

� Imminent TCE contamination of a drinking aquifer directly threatens public health. Employer confidentiality
clauses (Option A) do not apply when public safety is endangered. Resigning without reporting (Option B)
fails to prevent public harm. Therefore, notifying the employer and external regulatory authorities (Option
C) is mandatory.

Scenario: A manufacturing plant generates spent solvent containing methylene chloride. The plant stores
the waste solvent in steel drums on site. Under the Resource Conservation and Recovery Act (RCRA),
which of the following statements regarding hazardous waste management is correct?

(A) The generator’s legal liability ends as soon as the hazardous waste manifest is signed by a licensed
hazardous waste transporter.

(B) A waste exhibiting a pH of 11.5 is automatically classified as a RCRA hazardous waste based on
corrosivity.

(D) Non-hazardous municipal solid waste is regulated under RCRA Subtitle C.

Example Problem 5: Overruled Judgment & Whistleblowing Procedure

Solution to Problem 5

Example Problem 6: RCRA Hazardous Waste Regulations

Solution to Problem 6
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(C) RCRA uses cradle-to-grave tracking; generators must properly identify, manage, and track hazardous waste to an authorized
destination. A manifest signature alone does not end all generator duties.

Correct Answer: (C)
Explanation: RCRA Subtitle C establishes a cradle-to-grave system that requires applicable generators to identify and manage
hazardous waste and track it to an authorized destination. A transporter?s signature alone does not establish that all generator
duties have ended. Liability depends on the applicable law and facts; the manifest is not an automatic release from every duty or
liability. RCRA corrosivity thresholds are pH <= 2.0 or pH >= 12.5. Municipal solid waste is generally managed under Subtitle D.



Scenario: An environmental engineering firm performs a Phase I Environmental Site Assessment (ESA)
for a commercial buyer acquiring an abandoned industrial property. The assessment reveals buried drums

(A) Only the previous tenant who physically deposited the drums on site.

(C) Only the state environmental protection agency using Superfund tax reserves.

(D) The environmental consulting firm performing the Phase I ESA.

� Correct Answer: (B)

1. Current owner and operator of the facility.

2. Past owners or operators at the time hazardous substances were disposed of.

3. Any person who arranged for disposal or treatment of hazardous waste (Generators).

4. Transporters who selected the disposal site.

Scenario: A municipal landfill flare combusts landfill gas. Due to incomplete combustion, the exhaust
stream annually emits:

� Carbon Dioxide (CO2): 12, 000 metric tons/yr (GWP = 1)

� Methane (CH4): 450 metric tons/yr (GWP = 28)

� Nitrous Oxide (N2O): 15 metric tons/yr (GWP = 265)

Calculate the total Global Warming Potential (GWPtotal) of the flare emissions in metric tons of
CO2-equivalent (MT CO2-eq/yr).

Options: (A) 12, 465 MT CO2-eq/yr (B) 28, 575 MT CO2-eq/yr (C) 16, 575 MT CO2-eq/yr (D)
132, 600 MT CO2-eq/yr

� Correct Answer: (B)

� Detailed Step-by-Step Solution:

Using the LCIA Characterization Formula for GWP:

GWPtotal =
∑
j

(mj ×GWPj)

Substitute emission values:

GWPtotal = (12, 000× 1) + (450× 28) + (15× 265)

= 12, 000 + 12, 600 + 3, 975 = 28, 575 MT CO2-eq/yr

containing PCB-contaminated transformer oil deposited by a previous tenant 20 years ago. Under
CERCLA
(Superfund), which option correctly lists the potentially responsible party (PRP) categories?

(B) Current owners/operators, past owners/operators at disposal, arrangers/generators, and transporters
who selected the site, subject to applicable CERCLA defenses and liability protections.

• Detailed Explanation: CERCLA Section 107 identifies four categories of Potentially Responsible Parties
(PRPs):

CERCLA liability is strict; joint and several liability may apply when harm is indivisible. Statutory defenses
and protections (e.g., bona fide prospective purchaser status) may limit a party’s liability.

Example Problem 7: CERCLA Liability Framework

Solution to Problem 7

Example Problem 8: Life Cycle Assessment - Global Warming Potential (GWP)

Solution to Problem 8
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Example Problem 9: Clean Water Act and NPDES Permit Compliance
Scenario: An industrial plant discharges treated process wastewater into a local creek under an active NPDES
permit. During routine monthly sampling, the facility laboratory reports a BOD5 concentration exceeding the daily
maximum permit limit by 40%. The plant engineer knows that re-sampling during low-flow weekend operations
would produce a lower concentration that hides the excursion in monthly reporting. What should the engineer do?

(A) Substitute the weekend data for the elevated sample to keep the monthly report in compliance.

(B) Follow the permit’s monitoring and reporting requirements, report the exceedance as required, and
investigate the treatment upset.

(C) Discard the result as an analytical outlier without recording it.

(D) Dilute the sample before analysis to lower the reported BOD5.

Solution to Problem 9

Correct Answer: (B)

Explanation: Follow the permit’s sampling, quality-control, recordkeeping, and reporting procedures. Do not
select replacement data or alter a result to conceal an exceedance. The Clean Water Act provides penalties for
knowingly making a false material statement in a required report or knowingly falsifying required monitoring;
criminal liability depends on the statutory elements and facts. Such conduct is not automatically mail or wire
fraud.

Example Problem 10: Standard of Care in Phase I ESA Environmental Auditing
Scenario: An environmental consulting firm performs a Phase I ESA on a former commercial property, following
ASTM E1527-21 procedures: historical title searches, aerial-photo review, interviews, and a site walkover. No
recognized environmental conditions (RECs) are found. Six months after acquisition, the buyer discovers buried
underground storage tanks installed in 1930 that were absent from public records and aerial photos. Do these
facts alone establish professional negligence?

(A) Yes. Engineers guarantee that a property is completely free of contamination.

(B) Yes. Every Phase I ESA requires subsurface borings and ground-penetrating radar.

(C) No. An undiscovered condition alone does not establish negligence if the professional met the applicable
standard of care.

(D) No. Environmental engineers are immune from civil liability.

Solution to Problem 10

Correct Answer: (C)

Explanation: A Phase I ESA is not a guarantee that a site is free of contamination, and it generally does not
include subsurface sampling. Whether the consultant met the applicable professional standard of care depends on
the full facts and jurisdiction. Following ASTM E1527-21 may be relevant evidence, but standards compliance
alone does not automatically establish that the standard of care was met.


