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Chapter 1 – Foundations of Environmental Risk 

Assessment 

1.1 Introduction 

Environmental risk assessment (ERA) is a systematic process used to evaluate the potential 

adverse effects that human activities, chemicals, or natural events may have on the 

environment and human health. It provides the scientific foundation for environmental 

decision-making, policy development, and liability management. The goal is to identify, 

quantify, and communicate risk to guide actions that prevent or mitigate environmental 

harm while supporting sustainable operations and regulatory compliance. 

 

In professional practice, ERA is essential for industries, government agencies, and 

consultants involved in permitting, remediation, emergency response, and corporate 

sustainability. It integrates science, engineering, and law to inform risk-based decisions that 

protect ecosystems and communities. 

 

1.2 Definition and Purpose of Risk Assessment 

At its core, risk assessment evaluates the likelihood and severity of adverse effects due to 

exposure to environmental hazards. The process typically includes four key stages: 

 

1. Hazard Identification – Determining what could cause harm. 

2. Dose–Response Assessment – Evaluating how the magnitude of exposure relates to 

effects. 

3. Exposure Assessment – Measuring or estimating the amount of exposure. 

4. Risk Characterization – Integrating information to describe the overall risk. 

 

The purpose is not to eliminate all risk but to make informed, balanced decisions. It supports 

actions such as determining cleanup levels at contaminated sites, developing emission 

standards, or prioritizing corporate investments in safety controls. 

 

1.3 The Risk Management Framework 

Risk management builds upon risk assessment by introducing decision-making components 

— setting acceptable levels of risk, implementing controls, and monitoring performance. A 
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typical environmental risk management framework includes: 

 

- Risk Identification: Recognition of hazards and exposure pathways. 

- Risk Evaluation: Assessing the magnitude and acceptability of risk. 

- Risk Control: Designing and implementing mitigation measures. 

- Risk Communication: Sharing findings with stakeholders. 

- Review and Monitoring: Ensuring ongoing effectiveness and compliance. 

 

This framework aligns with standards such as ISO 31000 (Risk Management) and EPA’s Risk 

Assessment Guidance for Superfund (RAGS). 

 

1.4 Types of Environmental Risk 

Environmental risks can be classified based on their origin or impact: 

 

1. Physical Risks – Flooding, earthquakes, extreme weather, structural failure. 

2. Chemical Risks – Toxic releases, spills, contamination of soil, water, or air. 

3. Biological Risks – Pathogen transmission, invasive species, or biological agents. 

4. Societal and Operational Risks – Regulatory noncompliance, loss of reputation, litigation. 

 

Effective environmental management requires understanding how these risk categories 

interact and compound—especially under changing climate conditions or complex industrial 

operations. 

 

1.5 Key Terminology and Concepts 

 Hazard: A source of potential harm or adverse effect. 

 Exposure: Contact between a receptor (human or ecological) and a hazard. 

 Receptor: The organism, population, or environmental medium potentially affected. 

 Pathway: The route through which a hazard reaches a receptor. 

 Consequence: The outcome or impact resulting from an exposure. 

 Likelihood: The probability that a consequence will occur. 

 

Together, these elements form the fundamental risk equation: 

 

Risk = Likelihood × Consequence 
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Understanding and defining each variable clearly ensures consistent and defensible 

assessments. 

 

1.6 Regulatory and Legal Context 

Environmental risk assessment is governed by a network of U.S. and international 

regulations that set the standards for acceptable risk and remediation obligations.  

Key U.S. Frameworks include: 

 Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 

 Resource Conservation and Recovery Act (RCRA) 

 Clean Water Act (CWA) 

 Clean Air Act (CAA) 

 Toxic Substances Control Act (TSCA) 

Internationally, many countries apply parallel structures through the European 

Chemicals Agency (ECHA), ISO environmental management standards, and World 

Health Organization (WHO) guidelines. Professionals conducting risk assessments 

must be familiar with jurisdiction-specific requirements, disclosure obligations, and 

liability implications. 

 

1.7 Practical Applications 

Environmental risk assessment supports a wide range of professional applications: 

 Remediation Projects: Determining cleanup levels and technologies. 

 Permitting: Assessing the environmental impact of new developments. 

 Product Stewardship: Evaluating chemical safety and lifecycle impacts. 

 Corporate ESG Programs: Quantifying and reporting risk exposure metrics. 

 Litigation Support: Providing defensible evidence in environmental liability cases. 

These applications illustrate how ERA serves both compliance and strategic corporate 

functions. 

1.8 Summary 

Environmental risk assessment provides a scientific, transparent, and reproducible method 

for understanding and managing environmental threats. It bridges environmental science, 

engineering, and law—offering a framework that balances human health, ecological 
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protection, and economic sustainability. Professionals who master ERA gain the ability to 

anticipate risks, prevent costly incidents, and strengthen organizational resilience. 

1.9 Study Questions 

1. What are the four core stages of the environmental risk assessment process? 

Answer: Hazard Identification, Dose–Response Assessment, Exposure Assessment, and Risk 

Characterization. 

 

2. Define the term “environmental receptor” and give an example. 

Answer: A receptor is the organism or environmental component potentially affected by a 

hazard. Example: Fish populations in a river impacted by industrial discharge. 

 

Chapter 2 – Foundations of Environmental Risk 

Assessment Frameworks 

2.1 Introduction 

Environmental Risk Assessment (ERA) provides a structured approach for identifying, 

analysing, and managing environmental hazards that could impact human health, 

ecosystems, property, or organizational operations. Chapter 2 introduces the foundational 

frameworks that guide professional risk assessors in regulatory, industrial, and 

environmental compliance contexts. 

 

2.2 Core Principles of ERA Frameworks 
Environmental risk assessment frameworks are built on a combination of scientific methods, 

regulatory structures, and analytical models. These principles ensure that environmental 

risks are evaluated consistently, transparently, and defensibly. 

• Hazard Identification – Determining what environmental threats exist. 

• Exposure Assessment – Understanding who or what may be exposed. 

• Dose-Response Assessment – Evaluating how severity increases with exposure levels. 

• Risk Characterization – Integrating all findings into a clear risk estimate. 
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2.3 Regulatory Foundations 
Several U.S. and international agencies have established formal guidelines for ERA, including: 

• U.S. EPA – Human Health Risk Assessment (HHRA) model and Ecological Risk Assessment 

(EcoRA) protocols. 

• OSHA – Exposure limits and workplace hazard evaluation. 

• WHO & UNEP – International environmental health frameworks. 

• ISO 31000 – Global best-practice standard for risk management. 

 

These regulatory frameworks ensure that ERA methods are evidence-based, repeatable, and 

legally defensible. 

 

2.4 Types of Risk Assessment Frameworks 

Environmental risk assessments can be structured in multiple formats based on the 

situation: 

• Qualitative ERA – Uses descriptive categories such as low, medium, or high risk. 

• Semi-Quantitative ERA – Uses scoring matrices or numerical weighting. 

• Quantitative ERA – Uses data modeling, probability analysis, and simulations. 

 

2.5 Risk Management Integration 

A strong ERA framework also includes risk management processes: 

• Risk prioritization 

• Control selection and hierarchy of controls 

• Monitoring and verification 

• Continuous improvement 

 

ERA frameworks are most effective when integrated into corporate sustainability, 

compliance programs, and site-specific environmental management systems (EMS). 

 

2.6 Real-World Applications 

Common applications of ERA frameworks include: 

• Contaminated site assessments (CERCLA, RCRA) 

• Air emissions modeling 

• Drinking water and groundwater protection 
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• Habitat and wildlife impact assessments 

• Emergency response and hazardous materials planning 

These applications demonstrate the versatility and importance of ERA across industries. 

 

2.7 Summary 

Environmental risk assessment frameworks provide standardized, scientifically grounded 

methodologies for identifying and managing environmental hazards. Understanding these 

foundational frameworks is essential for performing effective, defensible, and regulatory-

compliant ERAs. 

 

2.8 Study Questions 

1. What are the four core components of an environmental risk assessment framework? 

Answer: Hazard identification, exposure assessment, dose-response assessment, and risk 

characterization. 

 

2. What are the three types of risk assessment frameworks? 

Answer: Qualitative, semi-quantitative, and quantitative ERA frameworks. 

 

 

 

 

 

 

 

Chapter 3 – Exposure Assessment and Risk 

Quantification 

 

3.1 Introduction 

Once environmental hazards have been identified and characterized, the next phase in the 

risk assessment process involves understanding how, when, and to what extent exposure 

occurs. Exposure assessment determines the magnitude, frequency, and duration of contact 
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between a receptor (human or ecological) and a hazard. The data derived from this step 

provides the quantitative foundation needed to estimate overall risk. Effective exposure 

assessment bridges scientific measurement with real-world scenarios — enabling 

professionals to prioritize risks, set remediation targets, and establish compliance 

benchmarks. 

 

3.2 Objectives of Exposure Assessment 

The main objectives are to: 

1. Quantify the levels of exposure for human and ecological receptors. 

2. Identify the key exposure pathways and routes. 

3. Evaluate temporal and spatial variations in contaminant distribution. 

4. Provide input for quantitative and qualitative risk characterization models. 

These objectives ensure that the data collected lead to accurate, reproducible, and 

defensible risk conclusions. 

3.3 Exposure Pathways and Routes 

An exposure pathway is the mechanism by which a hazard moves from its source to a 

receptor. The key components include: 

- Source: Where the contaminant originates. 

- Transport Mechanism: How it moves through air, water, or soil. 

- Exposure Point: Where contact occurs. 

- Receptor: The individual or system exposed. 

 

Common Exposure Routes: 

1. Inhalation – Breathing contaminated air or vapors. 

2. Ingestion – Drinking contaminated water, eating affected crops or fish. 

3. Dermal Contact – Absorption through skin. 

4. Secondary Exposure – Indirect contact through dust or vapor intrusion. 

 

3.4 Measuring and Modelling Exposure 

Exposure assessment combines field measurement and predictive modeling to estimate the 

dose received by receptors. 

 

Measurement Techniques: 

 Air monitoring using personal or ambient samplers. 
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 Soil and groundwater sampling. 

 Biological monitoring (blood or urine testing). 

 Surface wipe sampling for workplace contamination. 

Modeling Techniques: 

 Fate and Transport Models (air, soil, water). 

 Dispersion Models (AERMOD, CALPUFF). 

 Hydrological Models (MODFLOW). 

 Multimedia Models integrating multiple media. 

 

EPA and international agencies provide validated tools for standardized exposure estimates. 

 

3.5 Fate and Transport Modelling 

Understanding fate and transport is essential to predict environmental behavior. Influencing 

factors include: 

 Chemical Properties: Solubility, volatility, degradation rate. 

 Environmental Conditions: Temperature, pH, soil type, moisture. 

 Biological Factors: Microbial activity and bioaccumulation potential 

Examples: 

 Hydrophobic compounds may persist in sediments and accumulate in organisms. 

 Volatile solvents may migrate rapidly through air and groundwater. 

 

Model outputs guide remediation priorities and risk mitigation design. 

 

3.6 Dose–Response Relationships 

The dose–response relationship describes how effect likelihood changes with exposure 

magnitude. 

Key concepts: 

- Threshold Dose: Lowest exposure causing an observable effect. 

- NOAEL (No Observed Adverse Effect Level). 

- LOAEL (Lowest Observed Adverse Effect Level). 

- Reference Dose (RfD): Estimated safe daily exposure. 
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Non-cancer risk: 

Risk = Estimated Dose / Reference Dose (RfD) 

A ratio greater than 1 suggests potential concern requiring management. 

 

3.7 Quantitative vs. Qualitative Assessment 

Depending on data quality, exposure assessments may be quantitative, semi-quantitative, or 

qualitative. 

 

Quantitative: Uses measured data and models (e.g., estimating benzene inhalation 

exposure). 

Qualitative: Describes risks using categories (low, moderate, high) when data are limited. 

Semi-Quantitative: Combines partial data with expert judgment. 

 

Regulatory agencies prefer quantitative data, but qualitative assessments aid early 

screening. 

 

 

 

3.8 Tools and Software for Risk Modelling 

Professionals use computational tools to quantify and visualize exposure scenarios: 

- EPA’s Exposure Factors Handbook 

- IRIS (Integrated Risk Information System) 

- PRZM-GW and MODFLOW (groundwater transport) 

- AERMOD (air dispersion) 

- RAIS (Risk Assessment Information System) 

- GIS-Based Risk Mapping Tools 

 

Integration ensures defensible, regulator-accepted assessments. 

3.9 Challenges in Exposure Assessment 

Exposure assessment can be complicated by data gaps, uncertainty, and variability. 

Challenges include: 
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- Limited or outdated data 

- Uncertain degradation rates 

- Incomplete receptor behavior data 

- Exposure variability 

- Multiple-source cumulative exposure 

Assessors often apply conservative assumptions or conduct sensitivity analyses to manage 

uncertainty. 

3.10 Summary 

Exposure assessment and risk quantification translate environmental data into 

meaningful metrics. By identifying exposure pathways, measuring contaminant 

levels, and modeling fate and transport, professionals can estimate the magnitude of 

environmental risk. These results guide decision-making, liability assessment, and 

remediation planning. 

3.11 Study Questions 

1. What are the main components of an exposure pathway? 

Answer: Source, transport mechanism, exposure point, and receptor. 

 

2. What does a hazard quotient (HQ) greater than 1 indicate? 

Answer: Potential concern for adverse health effects and the need for management 

action. 

 

 

Chapter 4 – Risk Characterization and 

Communication 

4.1 Introduction 

After identifying hazards and assessing exposures, the next step in the environmental risk 

assessment process is risk characterization — the integration of data and analysis to 

estimate the nature and magnitude of risk to human health and the environment. Risk 

characterization translates scientific findings into meaningful conclusions that inform policy, 

regulatory action, and stakeholder decisions. Equally important is risk communication — the 

process of sharing results and uncertainties with affected parties, regulators, and the public. 
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Effective communication builds trust, ensures transparency, and promotes informed 

decision-making. 

4.2 Purpose and Scope of Risk Characterization 

The purpose of risk characterization is to synthesize the outcomes of hazard identification, 

exposure assessment, and dose–response evaluation into an integrated statement about 

risk. A comprehensive characterization should address: 

1. The magnitude of risk – How severe the potential impact is. 

2. The likelihood of occurrence – How probable the risk event is. 

3. The affected receptors – Humans, ecosystems, or property. 

4. The sources of uncertainty – Data gaps or assumptions. 

5. The confidence level – Strength of evidence supporting conclusions 

4.3 Components of Risk Characterization 

A complete risk characterization typically includes: 

- Risk Estimate: The quantitative or qualitative ranking of risk. 

- Uncertainty Analysis: Evaluation of data limitations and assumptions. 

- Sensitivity Analysis: Identification of parameters influencing outcomes. 

- Risk Description: Narrative summary explaining practical implications. 

- Conclusions and Recommendations: Risk acceptability, mitigation, or next steps.  

Together, these elements provide a transparent and defensible foundation for 

regulatory and management decisions. 

 

 

4.4 Quantitative and Qualitative Risk Estimates 

Depending on available data, risk characterization can be expressed numerically or 

descriptively. 

 

Quantitative Risk Estimates: 

- Cancer Risk = Exposure Concentration × Slope Factor. 

- Non-Cancer Risk (Hazard Quotient, HQ) = Estimated Dose / Reference Dose (RfD). 

If HQ or HI > 1, risk may be unacceptable. 

 

Qualitative Risk Estimates: 

Used when data are limited. Describes risk as low, moderate, or high based on expert 
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judgment. 

Example: 'Airborne particulate levels pose a moderate risk to respiratory health for nearby 

residents.' 

4.5 Characterizing Uncertainty and Variability 

All risk assessments contain uncertainty (lack of precise knowledge) and variability (natural 

differences). Risk professionals must distinguish between the two. 

 

Common Sources of Uncertainty: 

- Limited sampling data 

- Assumptions about exposure 

- Unknown toxicity thresholds 

- Model limitations 

 

Common Sources of Variability: 

- Differences in age, health, or sensitivity 

- Environmental variability (pH, soil type) 

- Behavioral patterns affecting exposure 

 

Methods to manage these include sensitivity analysis, Monte Carlo simulations, and 

conservative assumptions. 

 

4.6 Risk Matrices and Scoring Systems 

When numerical modeling isn’t feasible, risk matrices categorize risks by likelihood and 

consequence. 

 

Likelihood | Consequence | Risk Level 

Rare | Minor | Low 

Possible | Moderate | Medium 

Likely | Major | High 

Almost Certain | Catastrophic | Extreme 

 

These tools help organizations prioritize corrective actions and communicate risks internally 

and externally. 
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4.7 Communicating Risk to Stakeholders 

Risk communication helps audiences understand risk information in context — not to 

persuade, but to inform and build trust. 

Principles of Effective Risk Communication: 

1. Be Transparent – Explain what is known and unknown. 

2. Be Consistent – Avoid conflicting messages. 

3. Be Audience-Specific – Tailor language to the audience. 

4. Be Responsive – Address community concerns promptly. 

5. Be Collaborative – Involve multiple stakeholders early. 

Communication should be two-way — combining education, dialogue, and empathy. 

 

4.8 Risk Reporting and Documentation 

Regulatory and corporate frameworks require risk findings to be documented transparently. 

A typical risk characterization report includes: 

- Executive summary and objectives 

- Methodology and assumptions 

- Data collection and quality assurance 

- Risk estimates and uncertainty discussions 

- Conclusions and mitigation recommendations 

The EPA’s Risk Characterization Handbook and ISO 31010 provide formal guidance for 

standardized reporting. 
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4.9 Ethical and Professional Considerations 

Environmental professionals must uphold ethical standards when presenting and 

communicating risk. 

Responsibilities include: 

- Avoiding manipulation or suppression of data 

- Ensuring accuracy and clarity 

- Protecting confidentiality when required 

- Disclosing conflicts of interest 

- Presenting risks and benefits objectively 

Ethical communication strengthens public confidence and supports professional credibility. 

4.10 Summary 

Risk characterization and communication transform scientific analysis into actionable insight. 

The ability to interpret results transparently, explain uncertainty, and communicate 

effectively ensures responsible decision-making. Professionals who master this step bridge 

the gap between science, policy, and society. 

4.11 Study Questions 

1. What is the purpose of risk characterization in environmental risk assessment? 

Answer: To integrate hazard, exposure, and dose–response data into an overall statement 

about risk. 

 

2. Why is effective risk communication essential in environmental management? 

Answer: It ensures transparency, builds stakeholder trust, and helps decision-makers and the 

public understand and respond appropriately to risk information. 

Chapter 5 – Environmental Liability and Legal 

Responsibility 
 

5.1 Introduction 

Environmental liability refers to the legal obligation to prevent, mitigate, or remediate 

environmental harm arising from industrial, commercial, or governmental activities. 

Professionals in environmental risk management must understand the legal frameworks that 

define liability, assign responsibility, and determine penalties for noncompliance. This 

chapter examines the foundations of environmental liability in the United States and 
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internationally, the principles of due diligence, and methods to minimize exposure through 

proactive compliance and insurance strategies. 

 

5.2 Foundations of Environmental Liability 

Environmental liability stems from both statutory law (created by legislation) and common 

law (developed through court decisions). Key principles include: 

1. Strict Liability – Responsibility without the need to prove fault or negligence. 

2. Joint and Several Liability – Any responsible party can be held liable for the full cost of 

cleanup or damages. 

3. Negligence – Failure to exercise reasonable care resulting in harm to the environment or 

public health. 

4. Vicarious Liability – Employers or corporations can be held responsible for acts committed 

by employees or contractors. 

 

These principles ensure that polluters bear the costs of contamination under the 'polluter 

pays' doctrine. 

5.3 Key U.S. Environmental Liability Frameworks 

Several landmark U.S. laws establish environmental liability for contamination, waste, and 

emissions: 

- CERCLA (Superfund): Governs cleanup of hazardous waste sites and recovery of costs from 

responsible parties. 

- RCRA: Regulates hazardous waste generation, storage, transport, and disposal. 

- Clean Water Act (CWA): Establishes liability for unauthorized pollutant discharges. 

- Clean Air Act (CAA): Holds entities accountable for excessive emissions. 

- Oil Pollution Act (OPA): Imposes liability for oil spills. 

- TSCA: Governs chemical production, importation, and use. 

 

Failure to comply can lead to civil, administrative, or criminal penalties, including fines or 

imprisonment. 
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5.4 International Environmental Liability Frameworks 

Globally, environmental liability is also governed by treaties and laws that follow similar 

principles: 

- EU Environmental Liability Directive (ELD): Implements the 'polluter pays' principle. 

- Basel Convention: Controls transboundary hazardous waste movement. 

- Stockholm Convention: Addresses persistent organic pollutants. 

- Paris Agreement: Encourages national accountability for greenhouse gas emissions. 

 

Multinational corporations must align compliance with diverse jurisdictions. 

5.5 Due Diligence and Environmental Site Assessments 

Environmental due diligence evaluates a property or operation for potential liabilities before 

purchase or redevelopment. The ASTM E1527-21 Phase I Environmental Site Assessment 

(ESA) is the standard framework. 

 

Phase I ESA Components: 

- Historical and regulatory record review 

- Site reconnaissance and inspection 

- Interviews with stakeholders 

- Identification of Recognized Environmental Conditions (RECs) 

 

If contamination is suspected, Phase II ESA follows with sampling and lab analysis. Failure to 

perform due diligence can expose buyers to CERCLA liability. 

5.6 Liability Allocation and Responsible Parties 

Under CERCLA, potentially responsible parties (PRPs) include: 

1. Current owners/operators of a contaminated facility 

2. Past owners/operators at the time of disposal 

3. Parties who arranged for disposal or treatment 

4. Transporters who selected disposal sites 

 

Because liability is joint and several, one PRP can be held responsible for the full cleanup 

cost. Contracts, indemnity clauses, and environmental insurance can allocate these risks 
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5.7 Environmental Insurance and Financial Assurance 

 

Organizations manage liability using specialized insurance products: 

- Pollution Legal Liability (PLL): Covers third-party claims and cleanup costs. 

- Contractors Pollution Liability (CPL): Protects service providers. 

- Cost Cap Insurance: Limits remediation cost exposure. 

- Environmental Impairment Liability (EIL): Covers contamination-related losses. 

 

Regulators may also require financial assurance (bonds, trust funds, or letters of credit) to 

ensure cleanup even if the company becomes insolvent. 

 

5.8 Corporate Risk Transfer and Legal Defenses 

Corporations can use strategies to minimize liability: 

- Indemnification Agreements – Transfer risk between parties. 

- Environmental Escrow Accounts – Reserve funds for cleanup. 

- Statute of Limitations – Limits time for claims. 

- De Minimis Settlements – Resolve minor contributions early. 

- Due Care Defense (CERCLA) – Shows precautions were taken to prevent contamination. 

 

5.9 Emerging Liability Issues 

Evolving issues are expanding liability exposure: 

- PFAS contamination and litigation. 

- Climate change disclosure and adaptation negligence. 

- Biodiversity and habitat destruction liability. 

- ESG and sustainability reporting ('greenwashing') risks. 

 

Professionals must stay informed and integrate forecasting into compliance programs. 

5.10 Summary 

Environmental liability is both legal and ethical. Understanding frameworks of responsibility 

empowers organizations to anticipate risks and comply proactively. Strong knowledge of 

liability principles helps professionals protect organizations from financial and reputational 

damage while promoting environmental stewardship. 
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5.11 Study Questions 

1. What are the four key principles that underpin environmental liability in U.S. law? 

Answer: Strict liability, joint and several liability, negligence, and vicarious liability. 

 

2. What is the purpose of a Phase I Environmental Site Assessment (ESA)? 

Answer: To identify potential environmental contamination or Recognized Environmental 

Conditions (RECs) before property acquisition or development. 

Appendices and Supporting Materials 

Appendix A – Sample Environmental Risk Assessment Matrix 

This matrix helps prioritize environmental risks by combining probability and consequence 

scores. It should be reviewed quarterly as part of ongoing EHS audits or compliance reviews. 

Likelihood Consequence (Impact Severity) Risk Rating Suggested Action 

Rare Minor (Negligible impact) Low Monitor periodically 

Unlikely Moderate (Localized issue) Medium-

Low 

Apply minor controls 

Possible Significant (Regulatory concern) Medium Implement mitigation plan 

Likely Major (Regulatory violation) High Immediate control action 

required 

Almost Certain Catastrophic 

(Public/Environmental harm) 

Extreme Cease activity; initiate 

remediation 
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Appendix B – U.S. Regulatory Framework Summary 

 

Law / Regulation Purpose Primary Agency 

CERCLA Governs cleanup of hazardous waste sites and 

allows cost recovery from responsible parties. 

U.S. EPA 

RCRA Regulates hazardous waste generation, 

transport, treatment, and disposal. 

U.S. EPA 

CWA Protects surface water quality and establishes 

permit requirements for discharges. 

U.S. EPA / USACE 

CAA Controls air emissions and set national air 

quality standards. 

U.S. EPA 

TSCA Governs chemical manufacturing, import, and 

use. 

U.S. EPA 

NEPA Requires environmental impact assessments for 

federal actions. 

CEQ / Federal Agencies 

ESA Protects threatened and endangered species 

and their habitats. 

USFWS / NOAA 

EPCRA Requires reporting of hazardous chemical 

storage and releases. 

U.S. EPA / Local Agencies 

Appendix C – ASTM and ISO Standards Reference 

 

Standard Title / Description Organization 

ASTM E1527-21 Standard Practice for Environmental Site 

Assessments: Phase I ESA Process. 

ASTM International 

ASTM E1903-19 Phase II ESA Process – Site characterization 

and sampling. 

ASTM International 

ASTM E2557-16 Standard Guide for Risk-Based Corrective 

Action (RBCA). 

ASTM International 
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ISO 14001:2015 Environmental Management Systems – 

Requirements and guidance for use. 

ISO 

ISO 31000:2018 Risk Management – Principles and guidelines. ISO 

ISO 14064:2018 Greenhouse Gas Emissions Quantification and 

Reporting. 

ISO 

EPA RAGS Risk Assessment Guidance for Superfund. U.S. EPA 

 

Glossary of Key Terms 

 Acceptable Risk: A level of risk considered tolerable given existing controls and 

societal benefits. 

 Baseline Study: Initial environmental assessment establishing pre-activity conditions. 

 Bioaccumulation: Uptake and retention of contaminants by organisms faster than 

elimination. 

 CERCLA: Federal law establishing liability and cleanup mechanisms for hazardous 

waste sites. 

 Due Diligence: Process of investigating environmental conditions before transactions. 

 Exposure Pathway: Route by which a contaminant reaches a receptor (e.g., air, water, 

soil). 

 Hazard: Source of potential harm or adverse effect. 

 Liability: Legal responsibility for damages or cleanup. 

 Mitigation: Actions to reduce or eliminate risk or harm. 

 PRP: Potentially Responsible Party under CERCLA for contamination liability. 

 RFD: Reference Dose – estimated safe daily exposure over a lifetime. 

 Risk Characterization: Integration of hazard, exposure, and dose–response data to 

estimate risk. 

 Strict Liability: Legal principle under which fault or intent does not need to be proven 

for responsibility. 

 Toxicity: Capacity of a substance to cause harm to organisms. 
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Abbreviations 

Acronym Meaning 

ASTM American Society for Testing and Materials 

CAA Clean Air Act 

CWA Clean Water Act 

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 

EPA Environmental Protection Agency 

EHS Environmental, Health, and Safety 

ISO International Organization for Standardization 

RCRA Resource Conservation and Recovery Act 

RFD Reference Dose 

TSCA Toxic Substances Control Act 

WHO World Health Organization 
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