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1.1 Introduction

The Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA, or
"Superfund"), as amended, established a national program for responding to releases of hazardous
substances to the environment. The National Oil and Hazardous Substances Pollution Contingency Plan
(NCP) is the regulation that implements CERCLA. Among other things, the NCP establishes the overall
approach for determining appropriate remedial actions at Superfund sites. The overarching mandate of
the Superfund program is to protect human health and the environment from current and potential threats
posed by hazardous substances, and the NCP echoes this mandate (United States Environmental
Protection Agency [USEPA], 1989). In order to comply with CERCLA, the Navy established the
Installation Restoration (IR) Program, which is intended to develop and foster effective business practices
that will provide outcomes that are consistent with CERCLA in an economically-effective manner
(USNAVY, 2006). The IR Program was changed to the Environmental Response (ER) Program when the
program was expanded to include explosive safety hazards associated with munitions and explosives of
concern (MEC) and the human health and environmental risks associated with munitions constituents
(MC).

Risk assessment is a key step in the ER process because it provides context for all of the information that
is generated during the investigation process. Risk assessment results are used to evaluate site
concentrations to determine if the risks are significant, whether or not further investigation or other actions
are appropriate, and to help determine cleanup levels for remediating a site.

This guidance identifies a three-tiered risk assessment approach that should be utilized to evaluate sites.
Figure 1.1 presents the relationship of the tiered approach to the remedial process. The tiered approach
incorporates risk management into the decision-making process, minimizes the level of effort, and
eliminates sites that are not of concern. The tiered approach ensures that the level of effort expended to
evaluate sites is commensurate with the magnitude and complexity of the site-specific issues. At
relatively simple sites, risk-based screening (Tier 1) can be used to evaluate the potential risks. At
complex sites (e.g., sites with multiple chemicals of concern (COCs) or exposure pathways), a baseline
human health risk assessment (BHHRA) (Tier Il) can be performed to evaluate site-specific exposure
scenarios and receptors. The human health risks associated with remedial alternatives are evaluated in
Tier lll. The three-tiered approach allows Navy Remedial Project Managers (RPMs) to focus resources
on those sites that could pose a significant risk to human health and/or the environment.

The guidance focuses on important general issues rather than on in-depth, technical risk assessment
issues. Other resources (e.g., issue papers, case studies, discussion groups, and USEPA guidance) are
available for RPMs who would like more detailed information. However, the underlying logic that is
identified in this guidance should be used to guide the decision-making process.

Figure 1.1 — Relationship of the Tiered Approach to the Remedial Process
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1.2 Purpose

The purpose of this guidance document is to present a framework for risk-based decision making at Navy
sites by establishing sound and consistent risk evaluation practices for evaluating potential human health
risks. Other objectives include:

1.) ensuring that RPMs are aware of current risk assessment requirements, policies, and tools;
2.) providing a mechanism to gather and share risk assessment and risk management information;

3.) identifying barriers to risk-based decision making and develop strategies to address these
barriers;

4.) providing a basis for working toward consistent Navy-wide risk-based decision processes based
on a three-tiered approach;

5.) reducing costs by matching the level of effort expended with the complexity of the site; and

6.) increasing the uniformity and efficiency of the IR process, while at the same time providing the
flexibility to evaluate each site individually.

1.3 Document Organization

The topics addressed in this guidance, and the overall organization of this document, are summarized
below.

+ Chapter 1 — Introduction — Provides a general introduction to the human health risk
assessment (HHRA) guidance.

+ Chapter 2 — Regulatory Framework — Provides an overview of the regulatory requirements
for conducting HHRAs.

+ Chapter 3 — Overview of the Human Health Risk Assessment Process — Provides a brief
overview of the HHRA process including the goals, tiered approach, risk communication, and
risk management.

+ Chapter 4 — Strategically Managing the HHRA Process — Provides a summary of the key
issues that RPMs should consider in order to effectively manage the HHRA process.

+ Chapter 5 — Planning/Scoping — Discusses risk assessment related issues that RPMs
should consider when planning an environmental investigation.

+ Chapter 6 — Data Quality Objectives for Risk Assessment — Presents the approach for
using Data Quality Objectives (DQOs) as strategic planning tools that can be used to ensure
that the type, amount, and quality of the data collected is appropriate to meet project
objectives.

¢+ Chapter 7 — Tier IA and Tier IB — Risk-Based Screening — Details the process for risk-
based screening used to determine if the site may exit the HHRA process.

+ Chapter 8 — Tier Il — Baseline Human Health Risk Assessment — Presents the steps that
comprise a BHHRA.
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+ Chapter 9 — Other Tools: Using Probabilistic Risk Assessment to Further Characterize
Risks — Presents an alternative technique for evaluating risk, and the uncertainty and
variability associated with risks presented in a BHHRA.

+ Chapter 10 — Tier lll — Risk Evaluation of Remedial Alternatives — Provides RPMs with
the steps used to conduct a Risk Evaluation of Remedial Alternatives (RERA), which is one
component of the process used to choose a remedy that reduces, controls, or eliminates the
risks to human health and the environment.

+ Chapter 11 — Risk Communication Principles and Techniques — Presents basic concepts
and techniques for effective risk communication.

+ Chapter 12 — Risk Management — Presents guidelines that risk managers should consider
when evaluating risk assessment information in order to make risk management decisions at
a site.

1.4 Navy Policy Statement

On 12 February 2001 the Office of the Chief of Naval Operations (CNO) issued the Navy Policy for
Conducting Human Health Assessments under the Environmental Restoration Program (USNAVY,
2001). The purpose of this Policy was to provide clarification of the Navy's policy on HHRAs and the
manner in which HHRAs are to be implemented for the Navy in the ER Program. The primary goal of the
Navy Policy was that HHRAs conducted for the Navy should follow a three-tiered risk assessment
process. This process was developed to ensure that HHRAs are scientifically based, defensible, and are
performed in a manner that is cost effective and protective of human health.

1.5 Target Audience

Navy RPMs are the target audience of this guidance document. Therefore, the document focuses on
issues that RPMs must understand and address in order to carry out their responsibilities and incorporate
risk-based decision making into the IR process. This guidance focuses on important general issues
rather than on in-depth, technical risk assessment issues. Other resources (e.g., the issue papers, case
studies, discussion groups, and USEPA guidance) are available for RPMs who would like more detailed
information.

Many of the recommendations and strategies presented in this guidance emphasize the fact that remedial
decisions often require the integration of information from many technical disciplines. The RPM is often
one of the primary “integrators” and is required to have a conceptual understanding of the theories used
by each discipline involved in a remedial decision, including the protocols used in risk assessment. This
is often critical to a project because the failure to understand or communicate any aspect of risk
assessment (including protocol, results, uncertainties, or pitfalls), can lead to the improper use of risk
assessment results in remedial decision making.

1.6 References

USEPA. 1989. Risk Assessment Guidance for Superfund: Human Health Evaluation Manual Part A.
Interim Final. Office of Emergency and Remedial Response. Washington, D.C. 9285.701A.
EPA/540/1-89/002. http:// www.epa.gov/oswer/riskassessment/ragsa/index.htm.

USNAVY. 2001. Chief of Naval Operations Memorandum: Conducting Human Health Risk
Assessments Under The Environmental Restoration Program. Ser N453E/1U595168. February 12,
2001.
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http://www-nmcphc.med.navy.mil/HHRA/guidancedocuments/policy/pdf/hrapolicy.pdf

USNAVY. 2006. Department of the Navy Environmental Restoration Program Manual. August 2006.
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2.1 Introduction

This chapter describes the regulatory basis and framework for evaluating potentially contaminated sites
and the role of human health risk assessment (HHRA) in the process. The key components of the
regulatory framework are the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA), the National Oil and Hazardous Substances Pollution Contingency Plan (NCP), and how
Navy Lead Agency authority is implemented throughout the process.

A partial list of documents and web sites that identify and discuss the regulatory framework for evaluating
hazardous waste sites is presented below.

+ NCP (40 CFR 300), http://www2.epa.gov/emergency-response/national-oil-and-hazardous-
substances-pollution-contingency-plan-ncp-overview

+ Department of the Navy Environmental Restoration Program Manual. August 2006.
https://www.navfac.navy.mil/content/dam/navfac/Specialty%20Centers/Engineering%20and
%Z20Expeditionary%20Warfare%20Center/Environmental/Restoration/er_pdfs/gpr/don-ev-
man-erp-200608.pdf

+ Risk Assessment Guidance for Superfund: Human Health Evaluation Manual Part A. Interim
Final. USEPA, Office of Emergency & Remedial Response, 1989. EPA/540/1-89/002
http://www.epa.gov/oswer/riskassessment/ragsa/pdf/rags_a.pdf

+ CERCLA - (U.S. House of Representatives, U.S. Code, Title 42, Chap. 103),
http://www.epa.gov/superfund/policy/cerclaold.htm

+ Superfund Amendments and Reauthorization Act (SARA) — (U.S. House of Representatives,
U.S. Code, Title 42, Chap. 103), http://www.epa.gov/superfund/policy/sara.htm.

+ Superfund - http://www.epa.gov/superfund/

2.2 Comprehensive Environmental Response,
Compensation and Liability Act

CERCLA (or “Superfund”) created a tax on the chemical and petroleum industries and provided broad
federal authority to respond directly to releases, or threatened releases, of hazardous substances that
may endanger public health or the environment. CERCLA established:

+ prohibitions and requirements concerning closed and abandoned hazardous waste sites;
+ liability of parties responsible for releases of hazardous waste at these sites; and

+ atrust fund to provide for cleanup when no responsible party could be identified.

The law authorizes short-term removals and long-term remedial responses. Short-term removals may be
performed to address releases, or threatened releases, which require prompt response. Long-term
remedial responses are actions that permanently and significantly reduce the dangers associated with
releases, or threatened releases, of hazardous substances that are serious but not immediately life
threatening.

CERCLA also enabled the revision of the NCP. The NCP provides the guidelines and procedures
needed to respond to releases and threatened releases of hazardous substances, pollutants, or
contaminants. The NCP also established the National Priorities List (NPL). The NPL is a list that was
created in response to the NCP requirement that a system be developed to “list” and “delist” hazardous
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waste sites. SARA amended CERCLA on October 17, 1986 (U.S. House of Representatives, U.S. Code,
Title 42, Chap. 103 (a)). The United States Environmental Protection Agency’s (USEPA's) experiences in
administering the complex Superfund program during its first six years resulted in SARA, which made
several important changes and additions to the program. SARA did the following:

+ stressed the importance of permanent remedies and innovative treatment technologies in
cleaning up hazardous waste sites;

+ required Superfund actions to consider the standards and requirements found in other state
and federal environmental laws and regulations;

+ provided new enforcement authorities and settlement tools;
+ increased state involvement in every phase of the Superfund program;
+ increased the focus on human health problems posed by hazardous waste sites;

+ encouraged greater citizen participation in making decisions on how sites should be cleaned
up; and

+ increased the size of the trust fund to $8.5 billion.

SARA also required the USEPA to revise the Hazard Ranking System ([HRS]; see section 2.3.4) to
ensure that it accurately assessed the relative degree of risk to human health and the environment posed
by sites being considered for placement on the NPL (U.S. House of Representatives, U.S. Code, Title 42,
Chap. 103, (b)). Sites are listed on the NPL based on their HRS score and public comments.

2.3 National Oil and Hazardous Substances Pollution
Contingency Plan

The NCP (40 CFR 300), is the regulation that implements CERCLA. The NCP is the federal
government's blueprint for responding to both oil spills and hazardous substance releases. The NCP is
the result of efforts to develop a national response capability and promote overall coordination among the
hierarchy of responders and contingency plans. Among other things, the NCP establishes the overall
approach for determining appropriate remedial action at Superfund sites
(http://www.epa.gov/emergencies/content/lawsregs/ncpover.htm). The NCP identifies the following nine
separate criteria for evaluating alternatives for viable remedial actions:
Threshold Criteria — Must be met for a remedial alternative to be acceptable

1.) overall protection of human health and the environment;

2.) compliance with applicable or relevant and appropriate requirements (ARARs) (unless a

waiver is obtained);

Balancing Criteria — Additional criteria used to help rank the remedial alternatives that meet the
Threshold Criteria

3.) long-term effectiveness and permanence;
4.) reduction of toxicity, mobility, or volume;
5.) short-term effectiveness;

6.) implementability;
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7.) cost;

Modifying Criteria — Criteria that may result in the selection of a less desirable (i.e., less desirable in
terms of the Threshold and Balancing Criteria) remedial alternative as the remedy for a site

8.) state acceptance; and

9.) community acceptance.

Risk information is required at various stages in the process so that each potential remedial alternative
can be evaluated in relation to these nine criteria (USEPA, 1989).

2.4 Superfund Process

The Superfund cleanup process begins with site discovery or natification to the USEPA of possible
releases of hazardous substances. Sites are discovered by various parties — including citizens, state
agencies, and USEPA Regional offices. Once discovered, sites are entered into the Comprehensive
Environmental Response, Compensation, and Liability Information System (CERCLIS), the USEPA's
computerized inventory of potential hazardous-substance release sites. The USEPA uses an 11-step
process to assess the threats posed by releases of hazardous substances and implement the appropriate
response.

Step 1 — Preliminary Assessment (PA)

Step 2 — Site Inspection (SI)

Step 3 — HRS Scoring

Step 4 — NPL Site Listing Process

Step 5 — Remedial Investigation/Feasibility Study (RI/FS)
Step 6 — Record of Decision (ROD)

Step 7 — Remedial Design/Remedial Action (RD/RA)
Step 8 — Construction Completion

Step 9 — Operation and Maintenance (O&M)

Step 10 — Five-Year Review

Step 11— NPL Site Deletions
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Figure 2.1 presents an overview of the Superfund process and how these steps are related. Releases
that require immediate or short-term response actions are addressed under the Emergency Response
program of Superfund (http://www.epa.gov/superfund/). A  risk assessment is formally
conducted as part of the RI.

Figure 2.1 — Overview of the Superfund Remedial Process
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2.3.1 STEP1—PRELIMINARY ASSESSMENT

The PA is used to evaluate potential releases of hazardous substances from a site. The PA is a limited-
scope investigation performed on every CERCLA site. PAs collect readily-available information about a
site and its surrounding area. The PA is designed to distinguish, based on limited data, between sites
that pose little or no threat to human health and the environment, and sites that may pose a threat, and
therefore, require further investigation. The PA also identifies sites requiring assessment for possible
emergency response actions. If the PA results in a recommendation for further investigation, a Sl is
performed. The USEPA publication Guidance for Performing Preliminary Assessments Under
CERCLA (http://www.epa.gov/superfund/sites/npl/hrsres/pa/paguidance.pdf) (USEPA, 1991), and
the electronic scoring program (http://www.epa.gov/superfund/programs/npl_hrs/quickscore.htm)
provide more information on conducting PAs (USEPA, 1991).

2.3.2 STEP 2 — SITE INSPECTION

The Sl provides the data needed for HRS scoring and documentation. The Sl provides more information
for evaluating release or the potential for a release of hazardous substances at a site. Sl investigators
typically collect environmental and waste samples to determine what hazardous substances are present
at a site. They determine if these substances are being released to the environment and, if so, assess if
they have reached nearby populations. The Sl can be conducted in one stage or two. The first stage (i.e.,
the focused Sl) tests hypotheses developed during the PA and can yield information sufficient to prepare
an HRS scoring package. If further information is necessary to document an HRS score, the second
stage (i.e., the expanded SI) is conducted. The USEPA publication Guidance for Performing Site
Inspections Under CERCLA (http://www.epa.gov/superfund/cleanup/pasi.htm) provides more information
on conducting an SI (USEPA, 1992a).

2.3.3 STEP 3 —HAZARD RANKING SYSTEM

The HRS is the principal mechanism the USEPA uses to place sites on the NPL. It is a screening system
that uses information from the PA/SI to assess the potential of sites to pose a threat to human health or
the environment. The HRS approach assigns numerical values to factors that relate to risk, based on
conditions at the site. The factors are grouped into the following three categories:

+ Release Potential — The likelihood that a site has released or has the potential to release
hazardous substances into the environment.

+ Waste Characteristics — The characteristics of the waste (e.g., toxicity and waste quantity).

+ Receptors — The people or sensitive environments affected by the release.
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In addition to the three factors identified above, there are four exposure pathways that can be scored
under the HRS including groundwater migration (drinking water); surface water migration (drinking water,
human food chain, sensitive environments); soil exposure (resident population, nearby population,
sensitive environments); and air migration (population, sensitive environments). If all pathway scores are
low, the site score is low. However, the site score can be relatively high even if only one pathway score
is high. This is important for HRS scoring, because some extremely dangerous sites pose threats through
only one pathway. For more information, please consult the USEPA publications, The Hazard Ranking
System Guidance Manual, Interim Final, November 1992 (USEPA, 1992b
[http:/lwww.epa.gov/superfund/programs/npl_hrs/hrsint.htm]) and the December 14, 1990 Federal
Register, Hazard Ranking System, Final Rule (55 FR 51532).

2.3.4 STEP 4 —NATIONAL PRIORITIES LIST SITE LISTING PROCESS

Sites are listed on the NPL based on their HRS score and public comments. The NPL is a management
tool that publicly identifies sites or other releases that appear to warrant remedial actions. The NPL is
updated periodically.

2.3.5 STEP5—REMEDIAL INVESTIGATION/FEASIBILITY STUDY

After a site is listed on the NPL, an RI/FS is performed at the site. The RI/FS is the approach established
by the Superfund program to characterize the nature and extent of risks posed by sites, and for
developing and evaluating remedial options. Remedies should protect human health and the
environment, in addition to being cost-effective. The goal of the RI/FS is to gather information sufficient to
support an informed risk-management decision regarding which remedy appears to be most appropriate
for a given site (USEPA, 1989). The RI serves as the mechanism for collecting data to:

+ characterize site conditions;
+ determine the nature and extent of the waste;
+ assess risk to human health and the environment; and

+ conduct treatability testing to evaluate the potential performance and cost of the treatment
technologies that are being considered in the FS.

The FS is the mechanism for the development, screening, and detailed evaluation of different remedial
alternatives. The Rl and FS can be conducted concurrently — data collected for the RI influences the
development of remedial alternatives in the FS, which in turn affect the data needs and scope of
treatability studies and additional field investigations (which are performed as part of the RI). This phased
approach encourages the continual planning/scoping of the site characterization effort, which minimizes
the collection of unnecessary data and maximizes data quality. The RI/FS should be viewed as a flexible
process that should be tailored to specific circumstances and the information needs of individual sites
(USEPA, 1989).

The HHRA is an integral part of the RI/FS process. The four different types of HHRAs that are used in
the site remediation process are risk-based screening, baseline human health risk assessment (BHHRA),
refinement of preliminary remediation goals, and the risk evaluation of remedial alternatives (RERA). In
the RI, risk assessment results are used to determine if the site poses unacceptable threats to human
health. In the FS, risk assessment information is used to evaluate the potential health impacts of
remedial alternatives.

The RI/FS process is generally conducted in phases, which are often iterative. The phases include
Scoping; Site Characterization; Development and Screening of Remedial Alternatives; Treatability
Investigations; and Detailed Analysis. For more information, please consult the USEPA publication,
Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA; Interim Final
(http://www.epa.gov/superfund/policy/remedy/pdfs/540g-89004-s.pdf) (USEPA, 1988).
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2.3.6 STEP 6 — RECORD OF DECISION

The ROD is a public document that explains which cleanup alternatives will be used to clean up a
Superfund site. In addition, the final cleanup levels are also identified in the ROD. The ROD for sites
listed on the NPL is created from information generated during the RI/FS and remedy selection process
(USEPA, 1988).

2.3.7 STEP 7 —REMEDIAL DESIGN/REMEDIAL ACTION

RD is the phase in a Superfund-site cleanup where the technical specifications for cleanup remedies
(including engineering controls and/or institutional controls) and technologies are designed. RA follows
the RD phase and involves the actual construction or implementation phase of Superfund-site cleanup.
The RD/RA is based on the specifications described in the ROD (USEPA, 1988).

2.3.8 STEP 8 — CONSTRUCTION COMPLETION

The USEPA has developed a construction completion list (CCL) to simplify its system of categorizing
sites and to better communicate the successful completion of cleanup activities. Sites qualify when:

+ any necessary physical construction is complete, whether or not final cleanup levels or other
requirements have been achieved;

+ the USEPA has determined that the response action should be limited to measures that do
not involve construction; or
+ the site qualifies for deletion from the NPL.

Inclusion of a site on the CCL indicates that cleanup activities have been completed, although this does
not necessarily mean that the overall process has been completed (USEPA, 1988).

2.3.9 STEP 9 — OPERATION AND MAINTENANCE

O&M activities maintain and ensure the integrity of the selected remedy for a site. O&M measures are
initiated by a state after the remedy has achieved the remedial-action objectives and cleanup levels
outlined in the ROD, and the remedy is determined to be operational and functional (O&F) based on state
and federal agreement. For Superfund-lead sites, remedies are considered O&F either one year after
construction is complete or when the remedy is functioning properly and performing as designed —
whichever is earlier. Remedies requiring O&M measures include landfill caps, gas collection systems,
groundwater extraction treatment, groundwater monitoring, and surface water treatment.

Once the O&M period begins, the state or Potentially Responsible Party (PRP) is responsible for
maintaining the effectiveness of the remedy. O&M monitoring includes the following four components:

1.) inspection;
2.) sampling and analysis;
3.) routine maintenance; and

4.) reporting.

O&M activities are usually required for sites where cleanup proceeded through landfill/capping activities,
groundwater activities, or through natural attenuation (USEPA, 1988).

2.3.10 STeP 10 — FIVE-YEAR REVIEW

Section 121(c) of CERCLA requires a periodic review of remedial actions, at least every five years after
the initiation of such action, for as long as hazardous substances, pollutants, or contaminants that may
pose a threat to human health or the environment remain at the site. If it is determined during a five-year
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review that the action no longer protects human health and the environment, further remedial actions will
need to be considered (USEPA, 1989).

2.3.11 STEP 11 — NATIONAL PRIORITIES LIST SITE DELETIONS

The USEPA may delete a site from the NPL if it determines that no further action (NFA) is required to
protect human health or the environment. Under Section 300.425(e) of the NCP (55 FR 8845, March 8,
1990), a site may be deleted when NFA is appropriate, if the USEPA determines that one of the following
criteria has been met:

1.) the USEPA, in conjunction with the state, has determined that responsible parties or other parties
have implemented all appropriate response actions required;

2.) the USEPA, in consultation with the state, has determined that all appropriate Superfund-
financed responses under CERCLA have been implemented, and that NFA by responsible
parties is appropriate; or

3.) an RI has shown that the release poses no significant threat to public health or the environment
and, therefore, remedial measures are not appropriate (USEPA, 1999).

2.4 Navy Lead Agency Authority

Executive Order 12580, entitled Superfund Implementation, delegates the Department of Defense (DOD)
“lead agency” authority to conduct removal actions, remedial actions, and “any other response measures”
in a manner consistent with the NCP in the case of releases and threatened releases on or from DOD
properties. The Department of the Navy Environmental Restoration Program Manual (USNAVY 2006),
Section 2.2.9, delegates Naval Facilities Engineering Command (NAVFAC) with the responsibility of
executing the ER program and providing NAVFAC-wide policy and guidance.

The exercise of such response authority must be consistent with the requirements of CERCLA section
120. CERCLA section 120 requires federal agencies to comply with all guidelines, rules, regulations, and
criteria applicable to private facilities concerning preliminary assessments, “evaluations” under the NCP,
listing on the NPL, and the conduct of remedial action. Section 120 also requires that inter-agency
agreements (IAGs — also known as Federal Facility Agreements) be entered to govern remedial action at
federal facilities. Such IAGs must provide that if the lead agency and USEPA are unable to reach an
agreement on selection of a remedial action, USEPA gets to select the remedy. Such IAGs are required,
however, only for facilities that are listed on the NPL. For facilities that are subject to an IAG, the roles
and authority of Navy and USEPA will be defined, in part, by the terms of the agreement. For non-NPL
facilities, the Navy has full response-action authority subject to the requirements of CERCLA and the
NCP.

2.5 References

Federal Register. 1990. The National Contingency Plan. 55 Fed Reg. 51532, December 14, 1990, 40
CFR 300, Appendix A.

USEPA. 1988. Guidance for Conducting Remedial Investigations and Feasibility Studies Under
CERCLA,; Interim Final. NTIS PB89-184626, EPA 9355.3-01.
http://www.epa.gov/superfund/policy/remedy/pdfs/540g-89004-s.pdf.

USEPA. 1989. Risk Assessment Guidance for Superfund: Human Health Evaluation Manual Part A.
Interim Final. Office of Emergency and Remedial Response. Washington, D.C. 9285.701A.
EPA/540/1-89/002. http://www.epa.gov/oswer/riskassessment/ragsal.
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ACRONYMS AND ABBREVIATIONS

BHHRA Baseline Human Health Risk Assessment

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
COPC Chemical of Potential Concern

FS Feasibility Study

HHRA Human Health Risk Assessment

IC Institutional Control

LUC Land Use Control

MCL Maximum Contaminant Level

MCLG Maximum Contaminant Level Goal

NCP National Oil and Hazardous Substances Pollution Contingency Plan
ORNL Oak Ridge National Laboratory

PRG Preliminary Remediation Goal

RBSC Risk-Based Screening Concentration

RERA Risk Evaluation of Remedial Alternatives

RI/FS Remedial Investigation/Feasibility Study

RPM Remedial Project Manager

RSL Regional Screening Level

USEPA United States Environmental Protection Agency
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3.1 Introduction

Risk assessment is an established approach to evaluate the potential for adverse health effects from
exposures to toxic substances. Risk assessment is a tool that can be used to evaluate the potential
effects of exposure to chemical/radiological concentrations in environmental media (e.g., groundwater,
surface water, soil, sediment, air, biota, etc.). While it is a useful management-decision tool, it does not
provide absolute statements about possible human health effects.

Human health risk assessments (HHRASs) typically focus on chemicals and exposure pathways directly
related to a site (e.g., the incremental risks due to exposure to contaminated soil at a site). These
assessments do not address risks from other sources of exposure (e.g., dietary exposures) or risks from
naturally-occurring or anthropogenic chemicals that are not associated with the site under evaluation.

This chapter presents an overview of the HHRA evaluations that are performed as part of the site
remediation process. Figure 3.1 presents an overview of the HHRA process. The four different types of
Remedial Investigation/Feasibility Study (RI/FS) HHRA evaluations are:

1.) risk-based screening and development of preliminary remediation goals (PRGs) (Tier IA and Tier
1B);
2.) baseline human health risk assessment (BHHRA) (Tier Il);

3.) refinement of PRGs (Tier Ill); and

4.) risk evaluation of remedial alternatives (RERA) (Tier IlI).

Although the RI/FS process and related risk information activities are often presented in a fashion that
makes the steps appear sequential and distinct, in practice the process is highly interactive. The RI/FS
should be viewed as a flexible process that can and should be tailored to specific circumstances and to
the informational needs of individual sites, not as a rigid approach that must be conducted identically at
every site (USEPA, 1989).
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Figure 3.1 — Human Health Risk Assessment Process
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Each topic that is presented in this chapter of the guidance is also discussed in greater detail in other
chapters of the guidance. Additional sources with more detailed information are as follows:

+ ORNL (2008). Screening Levels for Chemical Contaminants.
http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/

+ USEPA (1989). Risk Assessment Guidance for Superfund: Human Health Evaluation
Manual (Part A). Interim Final. 1989. Office of Emergency and Remedial Response.
Washington, D.C. 9285.701A. EPA/540/1-89/002.
http://www.epa.gov/oswer/riskassessment/ragsa/index.htm.

+ USEPA (1995) Guidance for Risk Characterization — United States Environmental
Protection Agency. Science Policy Council. Feb. 1995.
http://www.epa.gov/osa/spc/pdfs/rcguide.pdf.

+ USEPA (1991a). Risk Assessment Guidance for Superfund: Human Health Evaluation
Manual (Part B. Development of Risk-Based Preliminary Remediation Goals). Interim.
Office of Emergency and Remedial Response. Washington, D.C. 9285.701A.
EPA/540/R-92/003. http://www.epa.gov/oswer/riskassessment/ragsb/index.htm.

+ USEPA (1991b). Risk Assessment Guidance for Superfund: Human Health Evaluation
Manual (Part C Risk Evaluation of Remedial Alternatives). Interim. Office of Emergency
and Remedial Response. Washington, D.C. 9285.701A. 9285.7-01C.
http://www.epa.gov/oswer/riskassessment/ragsc/index.htm.

3.2 Goals and Use of a Human Health Risk Assessment

The goal of an HHRA is to determine the magnitude and immediacy of potential threats to human health
associated with exposure to hazardous substances. Deciding whether or not actions are warranted to
mitigate a potential threat and selecting appropriate remedial goals and alternatives are considered risk
management activities, and are distinct from risk assessment activities. In general, the objectives of an
HHRA include:

1.) providing an analysis of baseline risks (i.e., current exposure conditions) and potential risks
(based on future land use) in order to help determine the need for action at sites;

2.) providing a basis for determining levels of chemicals that can remain onsite and still be
adequately protective of public health;

3.) providing a basis for comparing potential health impacts of various remedial alternatives; and

4.) following a consistent approach that facilitates evaluation and documentation of potential public
health threats.

The HHRA process is an integral part of the remedial response process defined by Comprehensive
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) and the National Oil and
Hazardous Substances Pollution Contingency Plan (NCP). The results of the HHRA are used for
decision making at remedial sites (USEPA, 1989).

December 2008 Page 3-3




U.S. Navy Human Health Risk Assessment Guidance

3.3 Exiting the Human Health Risk Assessment Process

3.2.1 ExiT CRITERIA

Exit criteria are quantitative expressions of acceptable risks that may be used in conjunction with
institutional controls (ICs) and land use to determine if a site can exit the HHRA process (i.e., no further
action will be taken or a proposed plan with ICs will be implemented) or whether or not it warrants further
evaluation. Exit criteria should not be considered until the nature and extent of contamination is well
understood. The following criteria should be used to determine whether or not a site may exit the HHRA
process.

1.) Incomplete Exposure Pathways — If chemicals present on site are not accessible to humans
(e.g., non-volatile chemicals under a building foundation, no human populations present, etc.)
then there is no possibility for human exposure, no risk, and the site may exit the HHRA process.

2.) Background — If there are no chemical concentrations present on site that are greater than
background concentrations, then the site may exit the HHRA process. The Navy Policy on the
Use of Background Chemical Levels should be followed for evaluation of background (USNAVY,
2004). Note: This applies to all chemicals that are present in background samples. If a chemical
was not detected in background samples, then it should not be screened out and should be
evaluated further, using risk-based approaches. In states that require that risks be calculated
including chemicals present at or below background concentrations, risks may be presented with
and without contribution from background.

3.) Risk-Based Screening — If there are no chemicals present on site that are greater than default
risk-based regional screening levels (RSLs) in Tier IA or site-specific risk-based screening
concentrations (RBSCs) in Tier IB then the site may exit the HHRA process. Note: This
comparison should also include chemicals detected at concentrations that are not representative
of background concentrations. Essential nutrients (i.e., calcium, magnesium, potassium, and
sodium) should be eliminated from consideration in the risk assessment because they are not
associated with toxicity in humans under normal circumstances. Also, chemicals that are
detected infrequently and at low concentrations (e.g., less than five percent frequency of
detection and at concentrations slightly above the detection limit) may be eliminated from further
consideration in the risk assessment process (USEPA, 1989). In addition, if analysis has
determined that a chemical is present in a form that is not bioavailable, the chemical may be
eliminated from further consideration. See the Framework for Metals Risk Assessment (USEPA,
2007) for guidance on evaluating the potential bioavailability of chemicals.

4.) Baseline Human Health Risk Assessment (BHHRA) — If a BHHRA determines that the
chemicals present at a site pose an acceptable risk then the site may exit the HHRA process.

Note: If an “Interim Removal Action” is performed (i.e., if all, or some, of the contamination is removed)
then the site should be re-evaluated using the exit criteria identified above to determine whether or not it
may exit the HHRA process.

Regardless of the initial exit criteria that are selected, it is important for Remedial Project Managers
(RPMs) to continually re-evaluate their site throughout the process, with regard to the exit criteria, to
determine if it may exit the HHRA process.

Note: If a site exits the HHRA process, Maximum Contaminant Levels [MCLs] or non-zero Maximum
Contaminant Level Goals [MCLGs] and ecological risks should still be considered. In addition, the exit
criteria presented in this section should not be viewed as discrete values. RPMs should evaluate each
site on a case-by-case basis to determine if the risks are considered acceptable or unacceptable
(USEPA, 1991c). In some situations, risks that are acceptable at one site may not be considered
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acceptable at another site. This may be due to a variety of site-specific factors, such as the uncertainty
associated with characterizing exposure or the uncertainties associated with the toxicity values of
chemicals responsible for the majority of the risk.

3.2.2 DEVELOPMENT OF EXIT CRITERIA

Exit criteria are developed based on regulatory benchmarks and cancer and noncancer health risks.
They may also take into account land use or ICs. The regulatory benchmarks and land use are
discussed below. For more information on cancer and noncancer risks see Chapter 8 — Tier Il Baseline
Human Health Risk Assessments.

Regulatory Benchmarks

The USEPA has typically used a hazard index (i.e., the cumulative noncancer risks for all chemicals) of 1
or greater, or a hazard index for a target organ/critical effect of 1 or greater as a benchmark for evaluating
noncarcinogenic hazard indices. For carcinogenic risk, the USEPA’s approach emphasizes the use of
one chance in one million [i.e., 1x10°] as the point of departure while allowing site or remedy-specific
factors, including potential future uses, to enter into the evaluation of what is appropriate at a given site.
As risks increase above one chance in one million, they become less desirable, and the risk to individuals
generally should not exceed one in ten thousand (i.e., 1x10*) (USEPA, 1991c). The USEPA
recommends that “where the cumulative carcinogenic site risk to an individual based on reasonable
maximum exposure for both current and future land use is less than 1x10™ and the non-carcinogenic
hazard index is less than 1, action generally is not warranted unless there are adverse environmental
impacts. However, if MCLs or non-zero MCLGs are exceeded, action generally is warranted” (USEPA,
1991c).

Impact of Land Use and Institutional Controls on Exit Criteria

It is important to understand the benefits of land use controls (LUCs), as well as the restrictions that
accompany them. Implementing LUCs for a site can be beneficial because they allow the risk
assessment to reflect actual future land use, which can lower the cost of the remediation if a land use
other than residential is specified. This is due to the fact that exit criteria for land uses other than
residential (e.g., industrial) are typically less stringent. Although LUCs may present a viable option as
part of a remedy, it is important to consider the long-term, life-cycle, costs of LUCs (e.g., long-term
monitoring). The implementation of LUCs is a risk-management decision and the long-term costs of
LUCs should be weighed against the additional costs of cleanup to unrestricted use. Additional
information about monitoring and enforcing LUCs is available from the Department of the Navy
(USNAVY, 2003).

3.3 ProjectPlanning/Scoping

HHRAs can take on many different forms that require varying types and amounts of information,
depending on the characteristics of the site. Consequently, in some cases, the HHRA might consist of
risk-based screening, while in other cases it might consist of complete baseline and future land use
assessments. The purpose of the planning/scoping process is to develop a “road map” that the project
team can follow in order to achieve the overall project goals. Planning/scoping also allows for the
development of a comprehensive sampling and analysis plan that will satisfy the needs of each RI/FS
component, while helping to ensure that time and budget constraints are met (USEPA, 1989).

Risk assessors should be included early in the planning/scoping process to ensure that the type, amount,
and quality of data collected will be suitable for the HHRA. Including risk assessors early in the
planning/scoping process achieves the following objectives:

+ minimizes the cost of obtaining the information;
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+ maximizes the amount of information that can be used in the risk assessment;
+ identifies all of the information that will be needed to complete the risk assessment; and

+ identifies stakeholders’ concerns about the risk assessment in order to address them, to
the extent possible, during the RI/FS process.

Changing regulatory and political factors, stakeholder concerns, and results from different phases of the
RI/FS process will result in different project risk assessment and data needs. As a result of these
changes, project planning/scoping will occur throughout the project.

See Chapter 5 — Planning/Scoping for more detailed information about planning and scoping HHRAs.

3.4 Tiered Approach

The three-tiered HHRA approach is a framework for integrating risk assessment information into the
process of evaluating and remediating sites. Sites vary greatly in terms of complexity, physical and
chemical characteristics, and in the risk that they may pose to human health and the environment. The
tiered approach recognizes this diversity, and uses a multi-leveled approach to tailor remedial activities to
site-specific conditions and risks.

Figure 3-2 presents an overview of the tiered approach. Tiers IA and IB are risk-based screening
approaches that, with minimal effort, are used to quickly determine whether or not sites warrant further
consideration. Tier IA uses RSLs, which are based on conservative, default exposure assumptions (e.g.,
residential scenario). Tier IB uses RBSCs based on site-specific exposures. Tier Il involves a much
more detailed risk assessment that may evaluate the current baseline risks, as well as risks associated
with future land use at a site. Tier Ill evaluations focus on the risks associated with different remedial
alternatives. All three tiers result in cost-effective actions that protect human health and the environment.

Note: If there are no chemical concentrations present on site that are greater than background
concentrations then the site may exit the HHRA process. This applies to all chemicals that are present in
background samples. The Navy Policy on the Use of Background Chemicals should be followed for
evaluation of background (USNAVY, 2004). If a chemical was not detected in background samples, then
it should not be screened out and should be evaluated further, using risk-based approaches.
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Figure 3.2 — Navy Tiered Human Health Risk Assessment Process (USNAVY, 2001)

Tier | — Screening Risk Assessment:

Tier IA — Risk-Based Screening:
Site visit, Conceptual Site Model (CSM); pathway identification; consider background, sample detection, frequency,
bioavailability, and essential nutrients; compare to default risk-based regional screening levels

Tier IB — Site Specific Risk-Based Screening (Optional) (RAGS B)

Refinement of conservative exposure assumptions; problem formulation; back-calculation of site-specific risk-based
screening concentrations

Proceed to Exit Criteria for the Screening Risk Assessment

Exit Criteria for the Screening Risk Assessment:
Decision for exiting or continuing the human health risk assessment

1) The site completes Tier IA and if conducted, Tier IB, and no constituents of potential concern (COPCs) are
identified that pose unacceptable risk. A determination is made that the site poses acceptable risks to human
health and the site shall be closed out for human health concerns

-or-
2) The site completes Tier IA if conducted, Tier IB, and some COPCs are identified to pose potential unacceptable

risks to human health. A determination is made that the site poses potentially unacceptable risks to human health
and that either interim cleanup be implemented or the site moves to Tier II.

Tier Il — Baseline Human Health Risk Assessment (BHHRA) (RAGS A):
Detailed assessment of reasonable maximum exposure and central tendency exposure, cancer and noncancer risks
> using site-specific information and tools as appropriate’. Develop site-specific values that are protective of human
health.

Data Collection (if required) and Analysis; Exposure Assessment; Toxicity Assessment; and Risk Characterization

Proceed to Exit Criteria for BHHRA

RPM Input end Riak Mamagomeont Consldensions

Exit Criteria for the BHHRA

1)  If the site poses acceptable risk, then no further evaluation and no remediation from a human health perspective
are warranted

2) If the site poses unacceptable human health risk, additional evaluation in the form of remedy development and
evaluation is appropriate. Proceed to Tier Ill.

Tier Il — Risk Evaluation of Remedial Alternatives (RAGS C)
A.  Develop site-specific, risk-based cleanup levels.

B.  Qualitatively evaluate risk posed to human health and the environment by implementation of each alternative
(short-term impacts), and estimate risk reduction provided by each (long-term impacts); provide quantitative
evaluation where appropriate. Weigh alternatives using the remaining Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) — Nine Evaluation Criteria. Plan for monitoring and site closeout.

Note: ' Site-Specific Information and Tools include, but are not limited to, natural attenuation, probabilistic methods, etc.
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3.5 Tier IA - Risk-Based Screening

The purpose of Tier IA risk-based screening is to determine whether or not a site poses acceptable or
unacceptable risks, using conservative default assumptions. Risk-based screening is a useful step in the
overall site evaluation process because a site will either be eliminated from further consideration, or a
subset of chemicals at the site will be identified as a potential concern and will become the focus of
subsequent site investigation and evaluation steps.

Risk-based screening compares site chemical concentrations to RSLs. RSLs are concentrations of
chemicals in soil, air, and water that are calculated using “risk” levels that are considered protective of
human health for default exposure scenarios and exposure pathways. RSLs are determined by
performing a reverse risk assessment, where standard risk assessment equations are rearranged to
solve for media concentrations rather than risk. Default residential and industrial exposure scenarios are
combined with USEPA toxicity values and target risk goals (e.g., a cancer risk of one in one million or
1x10) to determine acceptable concentrations of chemicals in each media.

Risk-based screening has become a standard part of the risk assessment process. The USEPA has
increasingly emphasized this approach, because it saves time and money while protecting human health.
The Oak Ridge National Laboratory (ORNL), working under contract with the USEPA, has prepared
default RSLs. The outcomes of risk-based screening are consistent with what would occur if a
complete HHRA was performed (USEPA, 1993). PRGs for the FS are often developed based on the
RSLs.

See Chapter 7 — Tier IA and Tier IB Risk-Based Screening for more detailed information about risk-based
screening.

3.6 Tier IB - Site-Specific Risk-Based Screening

Tier IB is similar to Tier 1A in that site media concentrations are compared with risk-based concentrations
to determine if concentrations pose an acceptable risk. However, the RBSCs used in Tier IB are
calculated using site-specific exposure assumptions. Some situations where it might be beneficial to
develop site-specific RBSCs instead of using default RSLs are:

+ areas with extreme climates (e.g., Alaska) where standard chemical exposure factors
such as exposure duration and frequency are not appropriate (e.g., RBSCs could be
developed based on Alaska-specific residential and industrial exposure scenarios).

+ land uses with plausible exposure scenarios that are different than the generic industrial
worker scenario (e.g., a construction worker exposure scenario, in which workers are
working directly in contaminated subsurface soil).

+ a facility where there are numerous sites and specific-future land use is known (e.g., if a
large parcel of property is going to be developed for commercial purposes, then it may be
appropriate to develop site-specific RBSCs that reflect the future exposure scenarios).

It is important to note that, unlike a Tier 1A evaluation, a Tier IB evaluation may not be necessary at every
site. In some instances it may be appropriate to proceed directly from Tier IA to Tier Il, depending on the
complexity of the site. Developing site-specific RBSCs involves some effort, but will result in more sites
being screened out from further consideration than if default RSLs are used.

See Chapter 7 — Tier IA and Tier IB Risk-Based Screening for more detailed information about risk-based
screening.
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3.7 Tier |l - Baseline Human Health Risk Assessment

The Tier Il BHHRA is a quantitative analysis of the potential adverse health effects (current or future)
caused by exposure to site-related chemicals. The BHHRA contributes to the site characterization and
subsequent development, evaluation, and selection of appropriate response alternatives. The
carcinogenic risks and noncarcinogenic hazards calculated in the BHHRA are used to:

+ document the magnitude of risk at a site, and the primary causes of that risk;
+ assist in determining whether or not additional response action is necessary at the site;
+ modify PRGs; and

+ support selection of the "no-action" remedial alternative, where appropriate.

BHHRAs are site-specific and, therefore, may vary in both detail and the extent to which qualitative and
quantitative analyses are used, depending on the complexity and particular circumstances of the site
(USEPA, 1989).

See Chapter 8 — Baseline Human Health Risk Assessment for more detailed information about
conducting BHHRAs.

3.8 Tier lll - Risk Evaluation of Remedial Alternatives

The purpose of Tier lll, RERAs, is to evaluate the potential human health risks associated with remedial
alternatives that are being considered for a site. This process begins in the development and screening
stages of the FS and extends to Site Closeout/Long-Term Monitoring. The goal of these evaluations is to
provide decision makers with information on the short-term and long-term risks associated with each
alternative to assist in selecting a remedy for a site (USEPA, 1991b). Short-term risks are those that
occur during implementation of a remedial alternative (e.g., risk associated with inhalation of fugitive dust
during excavation of impacted soil at a site). Long-term risks include those that remain after the remedial
action has been completed. The evaluations also consider the alternative’s ability to provide protection
over time. Long-term risks are often called “residual” risks. As part of the evaluation, PRGs are
recalculated and refined based on the selected remedial actions.

The complexity of RERAs should be commensurate with the complexity of the remedial alternatives and
the concentrations and relative toxicity of the chemicals being remediated (USEPA, 1991b). RERAs are
often qualitative and the level of effort will vary with each remedial alternative and with each site being
evaluated. For example, in some instances only a qualitative evaluation of the risks may be necessary.
In other instances a quantitative evaluation of risks using PRGs or a deterministic risk assessment may
be necessary.

See Chapter 10 — Risk Evaluations of Remedial Alternatives for more detailed information about
conducting RERAs.
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3.9 Risk Communication

Effective risk communication at a site is often vital to the overall success of a site remediation project.
With heightened public awareness of hazardous chemicals (e.g., dioxin) and exposure routes (e.g., vapor
intrusion), it is very important to consider developing a risk communication plan for each site. At many
sites there are a variety of stakeholders who have different objectives and concerns. This may lead to a
difficult and lengthy remedial process. Risk communication is an interaction between the groups
responsible for site remediation and the stakeholders, each group recognizing and responding to the
legitimate concerns of the other. Effective risk communication helps streamline the remedial process by
gaining stakeholder acceptance. The Navy and Marine Corps Public Health Center (NMCPHC) has
prepared a Risk Communication Primer to assist RPMs with risk communication
(http://www.med.navy.mil/sites/nmcphc/Documents/policy-and-instruction/nmcphc-risk-communications-

primer.pdf).

See Chapter 11 — Risk Communication Principles and Techniques for more detailed information about
risk communication.

3.10 Risk Management

The USEPA makes a very clear distinction between risk management and risk assessment. Risk
management is the process of evaluating risks and other considerations (e.g., applicable statutes), to
make and justify regulatory decisions at a site (USEPA, 1995). Risk managers are responsible for
determining the significance of the risks at a site and whether or not and how the risk should be
addressed (USEPA, 1989). Risk assessment is the process of selecting, evaluating, and presenting
scientific information, without considering issues such as cost, feasibility, or how the scientific analysis
might influence the regulatory or site-specific decision. Risk assessors are responsible for:

+ generating a credible, objective, realistic, and scientifically-balanced analysis;
+ presenting information on hazards, dose-responses, exposures and risks; and

+ explaining confidence in each assessment by clearly delineating strengths, uncertainties
and assumptions, along with the impacts of these factors (e.g., confidence limits, use of
conservative/non-conservative assumptions) on the overall assessment.

Risk assessors should not make decisions on the acceptability of any risk level for protecting public
health or selecting procedures for reducing risks (USEPA, 1995). In practical terms, this means that risk
assessment reports should clearly present the risks in a way that can be used by risk managers, while
avoiding making value judgments about what actions should be taken.

See Chapter 12 — Risk Management for more detailed information about the relationship between risk
management and risk assessment.
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Chapter 4 - Strategically Managing
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ACRONYMS AND ABBREVIATIONS

BHHRA Baseline Human Health Risk Assessment

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
COPC Chemical of Potential Concern

CSM Conceptual Site Model

DOD Department of Defense

DQO Data Quality Objective

ER Environmental Restoration

HHRA Human Health Risk Assessment

IAG Inter-Agency Agreement

IC Institutional Control

LUC Land Use Control

MCL Maximum Contaminant Level

MCLG Maximum Contaminant Level Goal

NAVFAC Naval Facilities Engineering Command

NCP National Oil and Hazardous Substances Pollution Contingency Plan
NMCPHC Navy and Marine Corps Public Health Center

NPL National Priorities List

PRG Preliminary Remediation Goal

RBSC Risk-Based Screening Concentration

RI/FS Remedial Investigation/Feasibility Study

RPM Remedial Project Manager

RSL Regional Screening Level

SAP Sampling and Analysis Plan

UFP Uniform Federal Policy

USEPA United States Environmental Protection Agency
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4.1 Introduction

This chapter provides a summary of the key issues that Remedial Project Managers (RPMs) should
consider in order to effectively manage the human health risk assessment (HHRA) process. These
issues include:

+ Tiered Risk Assessment Approach;

+ Lead Agency Authority;

+ Project Planning;

+ Conceptual Site Model (CSM) Development;

+ Data Quality Objectives (DQOs) for Risk Assessment;
+ Impact of Ecological Risk Assessment on the Process;
+ Exiting the HHRA Process;

+ Risk Communication; and

+ Risk Management.

More in-depth discussions of each of these topics are presented in other chapters of this guidance.

4.2 Tiered Risk Assessment Approach

Risk assessment is a key step in the Environmental Restoration (ER) process because it p