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DISCLAIMER

The policies and procedures set forth here are intended as guidance to Agency and other government
employees. They do not congtitute rule making by the Agency, and may not be relied on to create a
substantive or procedura right enforceable by any other person. The Government may tekeactionthat is
at variance with the policies and procedures in this manual.
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PREFACE

This document provides guidance on the process of designing and conducting technicaly defensible
ecological risk assessmentsfor the Superfund Program. It is intended to promote consistency and a
science-based approach within the Program and isbased on the Proposed Guidelinesfor Ecological Risk
Assessment (1996a) and the Framework for Ecological Risk Assessment (1992a) developed by the Risk
Assessment Forum of the U.S. Environmental Protection Agency. When the Agency publishesits fina
Guiddinesfor Ecological Risk Assessment, this guidance will be reviewed and revised if necessary to
ensure consistency with the Agency guidelines.

This document is directed to the site managers (i.e., On-Scene Coordinators [OSCs|] and Remedial
Project Managers[RPMs]) who are legally responsible for the management of asite. However, itis
anticipated that ecological risk assessors, aswell as other individuas with input to the ecological risk
assessment, will use this document.

Ecologica risk assessment isan integral part of the Remedial Investigation and Feasibility Study
(RI/FS) process, whichisdesigned to support risk management decision-making for Superfundsites. The
RI component of the processcharacterizesthe natureand extent of contamination at ahazardouswastesite
and estimates risks to human health and the environment posed by contaminants at the site. The FS
component of the process develops and eva uates remedid options. Thus, ecologica risk assessment is
fundamental to the Rl and ecological considerations are also part of the FS process.

This document is intended to facilitate defensible site-specific ecological risk assessments. Itis
not intended to determine the appropriate scale or complexity of an ecological risk assessment or to
direct the user in the sdlection of specific protocols or investigation methods. Professional judgment
isessentid in designing and determining the data needs for any ecological risk assessment. However,
when the process outlined in this document isfollowed, atechnicaly defensble and gppropriately scaed
site-specific ecological risk assessment should resullt.

Ecological risk assessment is an interdisciplinary field drawing upon environmental toxicology,
ecology, and environmenta chemistry, aswell as other areas of science and mathematics. It isimportant
that users of this document understand that ecological risk assessment is acomplex, non-linear process,
withmany pardld activities. The user should have abas c understanding of ecotoxicology and ecologica
risk assessment and read through this document in its entirety prior to engaging in the ecological risk
assessment process. Without the basic understanding of the field and of this guidance, the reader might
not recognize the relationships among different components of the risk assessment process.

To assist the user in interpreting this guidance document, three illustrations of planning an
ecological risk assessment for ahazardous waste site are provided in Appendix A. These are smplified,
hypothetical examples that demonstrate and highlight specific points in the ecological risk assessment
process. These examples are incomplete and not intended to present a thorough discussion of the
ecological or ecotoxicological issues that would exist at an actual site. Instead, they are intended to
illustrate the first five steps of the process, which precede a full ecologica field investigation.

xiii



Excerptsfrom the three examplesareincluded in the guidance document as " Example’ boxestoillustrate
gpecific points. The user is encouraged to read the three examplesin Appendix A in addition to the
Example boxes within the guidance document itself.

Ecological risk assessment isadynamic field, and this document represents aprocess framework into
which changesin ecological risk assessment gpproaches can readily beincorporated. Four gppendicesare
included with this document; additiona appendices may be developed to address specific issues.

Thisdocument supersedesthe U.S. EPA's (1989%) Risk Assessment Guidance for Superfund, Volume 2:
Environmental Eval uation Manual asguidanceonhow todesignandconduct anecol ogical risk assessment
for the Superfund Program. The Environmental Evaluation Manual contains useful information on the
statutory and regulatory basis of ecologica assessment, basic ecologica concepts, and other background
information that is not repeated in this document.
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INTRODUCTION:
ECOLOGICAL RISK ASSESSMENT FOR SUPERFUND

PURPOSE

Thisdocument provides guidance on how to design and conduct consstent and technically defengible
ecologicd risk assessments for the Superfund Program. It is based on the Proposed Guidelines for
Ecological Risk Assessment (19964) and the Framewor k for Ecol ogical Risk Assessment (19924) deve oped by
theRisk Assessment Forumof theU.S. Environmenta Protection Agency (U.S. EPA or theAgency). Whenthe
Agency findizesits (1996a) Proposed Guidelines for Ecological Risk Assessment, this guidance will be
reviewed and revised if necessary to ensure consistency with the Agency guidelines.

This document is directed to the site managers (i.e., On-Scene Coordinators [OSCs|] and Remedial
Project Managers [RPMs]) who are legally responsible for managing site activities. However, it is
anticipated that the ecological risk assessors, as well as all other individuals involved with ecological
risk assessments, will use this document.

SCOPE

This document isintended to facilitate defensible and appropriatel y-scaled site-specific ecol ogical
risk assessments. It is not intended to dictate the scale, complexity, protocols, data needs, or
investigation methods for such assessments. Professional judgment is required to apply the process
outlined in this document to ecological risk assessments at specific sites.

BACKGROUND
Superfund Program

The Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA or
Superfund), asamendedby theSuperfund Amendmentsand ReauthorizationActof 1986(SARA), authorizesthe
U.S. EPA to protect public hedlth and welfare and the environment from the release or potentia release
of any hazardous substance, pollutant, or contaminant. U.S. EPA's Superfund Program carries out the
Agency's mandate under CERCLA/SARA.

The primary regulation issued by U.S. EPA's Superfund Program isthe Nationa Oil and Hazardous
Substances Pollution Contingency Plan (NCP). The NCP cdlsfor the identification and mitigation of
environmental impacts (such as toxicity, bioaccumulation, death, reproductive impairment, growth
impairment, and loss of critical habitat) at hazardous waste sites, and for the selection of remedia
actionsto protect the environment. In addition, numerous other federa and state laws and regulations
concerning environmental protection can be designated under Superfund as " gpplicable’ or "relevant and
appropriate’ requirements(ARARS) for particular sites. Compliancewiththeseother lawsand regulations
generally requires an evaluation of site-related ecological effects and the measures necessary to
mitigate those effects.



Risk Assessment in Superfund

Animportant part of the NCPisthe requirement
for aRemedid Investigation and Feasibility Study
(RI/FS) (see Highlight 1-1). The RI/FS is an
anaytica process designed to support risk
management decision-making for Superfund Sites.
TheRI component of thepro_c&e'_scharacteriz&the Risk assessment is an integral part of the
nature qnd extent_of cont:_;\ml nation at a hazardous RI/FS. The three parts of the Rl are: (1)
westesiteand estimatesriskstohumanhedthand | characterization of the nature and extent of
the environment pOﬂj by contaminantsat the site. contamination; (2) ecological risk assessment; and
The FS component of the process devel ops and (3) human hedth risk assessment. The
evaluates remedia options. investigation of the nature and extent of
contamination determinesthe chemicas present on

Although U.S. EPA has established detailed site as well as their distribution and
guiddinesfor human hedlth risk assessment inthe ﬁg;‘;ﬁ”_tgions Thet eggogi‘?a' rtIhSk ar:i}?grr;an
Superfund program (U.S. EPA, 1989, 1991a,b), 1S aSSEssments determine the potential Tor
smilaly detailed guidelines for site-specific f]‘de;‘fﬁggfvgythe environment and human
ecological risk assessment do not exist for the ’ ’

Superfund program. Risk Assessment Guidance for
Superfund, Volume 2: Environmental Evaluation
Manual (U.S.EPA, 1989b) providesconceptual guidancein planning studiestoeva uateahazardouswaste
ste's "environmenta resources’ (as used in the manual, the phrase "environmenta resources’ is largely
synonymous with "ecological resources'). U.S. EPA also is publishing supplemental information on
specific ecologica risk assessment topics for Superfund in the ECO Update series (U.S. EPA, 1995b,
1994b,c,d,e, 1992b,c,d, 1991c,d). However, those documents do not describe an overdl, step-by-step
process by which an ecologicd risk assessment isdesigned and executed. The Agency's Framework for
Ecological Risk Assessment (U.S. EPA, 1992a) provides abasic structure and a consistent approach for
conducting ecologica risk assessments, but is not intended to provide program-specific guidance. The
Guiddinesfor Ecological Risk Assessment, currently being devel oped by the Agency's Risk Assessment
Forum (1996a), will expand on the Framework, but again, will not provide program-specific
guidance.

HIGHLIGHT I-1
The RI/FS Process

This document outlines a step-by-step ecologica risk assessment processthat is both specific to the
Superfund Program and consistent with the more general U.S. EPA Framework and guidelines under
devel opment. WhiletheAgency'sFramewor kandfutureAgency-wideecol ogical risk assessmentguidelines
are not enforceable regulations, the concepts in those documents are appropriate to Superfund. The
conceptsinthepublished Framewor khavebeenincorporatedintothi sdocument with minima modification.
The definitions of terms used in thisecologica risk assessment guidance for Superfund (and listed in the
Glossary) areconsstent withthedefinitionsintheU.S. EPA Framewor k document unlessnoted otherwise.



DEFINITION OF ECOLOGICAL RISK ASSESSMENT
U.S. EPA "Framework" Document

Ecological risk assessment isdefined in the Framework as a process that evaluates the likelihood that
adverse ecological effects are occurring or may occur as aresult of exposure to one or more stressors
(U.S.EPA, 19924). The Framework definesastressor asany physica, chemica, or biological entity that
can induce an adverse ecologica response. Adverse responses can range from subletha chronic effects
inindividual organisms to aloss of ecosystem function. Although stressors can be biological (e.g.,
introduced species), only chemica or physica stressorswill be addressed in this document, because these
are the stressors subject to risk management decisions at Superfund sites.

Superfund Program

The phrase "ecological risk assessment,” as used specifically for the Superfund Program in this
document, refers to a qualitative and/or quantitative appraisal of the actual or potentia impacts of
contaminantsfrom ahazardous waste Ste on plants and animas other than humans and domesticated species
A risk does not exist unless: (1) the stressor has the ability to cause one or more adverse effects, and
(2) it co-occurs with or contacts an ecological component long enough and at a sufficient intensity to
dicit the identified adverse effect.

THE ECOLOGICAL RISK ASSESSMENT PROCESS

U.S. EPA "Framework"” Document

The Framework describes the basic e ements of a process for scientifically evaluating the adverse
effects of Sressors on ecosystems and componentsof ecosysems. The document describes the basic process
and principlesto beused in ecologicd risk assessments conducted for the U.S. EPA, provides operationd
definitionsfor terms used in ecological risk assessments, and outlines basic principles around which
program-specific guidelines for ecological risk assessment should be organized.

The Framework issimilar to the National Research Council's (NRC) paradigm for human hedlth risk
assessments (NRC, 1983) and the more recent NRC ecologicd risk paradigm (NRC, 1993). The 1983 NRC
paradigm consistsof four fundamenta phases. hazard identification, dose-response assessment, exposure
assessment, andrisk characterization. TheFramework differsfromthe 1983 NRC paradigminafew ways:

» Problemformulationisincorporated into the beginning of the process to determine the focus
and scope of the assessment;

o Hazard identification and dose-response assessment are combined in an ecological effects
assessment phase; and



» Thephrase "dose-response” is replaced by "stressor-response”’ to emphasize the possibility
that physica changes (which arenot measured in "doses') aswell as chemica contamination
can stress ecosystems.

Moreover, theFramewor kemphas zesthepara | el natureof theecol ogicd effectsand exposureassessments
by joining thetwo assessmentsin an analys s phase between problem formulation and risk characterization,
as shown in Exhibit I-1.

During problem formulation, the risk assessor establishes the goals, breadth, and focus of the
assessment (U.S. EPA, 19929). Asindicated inthe Framework, problem formulation isasysemdic planning
step that identifies the mgjor factors to be considered and islinked to the regulatory and policy contexts
of theassessment. Problem formulation includes discuss ons between the risk assessor and risk manager,
and other involved parties, to identify the stressor characteristics, ecosystems potentialy at risk, and
ecological effectstobeevauated. During problemformulation, assessment and measurement endpointsfor
the ecological risk assessment are identified, as described below.

The Agency defines assessment endpoints as explicit expressions of the actud environmental vaues
(e.g., ecologica resources) that are to be protected (U.S. EPA, 1992a). Vauable ecological resources
include those without which ecosystem function would be significantly impaired, those providing critical
resources (e.g., habitat, fisheries), and those perceived as vauable by humans (e.g., endangered species
and other issuesaddressed by legidation). Because assessment endpointsfocustherisk assessment design
and analysis, appropriate selection and definition of these endpoints are critical to the utility of a
risk assessment.

Assessment endpoints should relate to statutory mandates (e.g., protection of the environment), but
must be specific enough to guide the devel opment of the risk assessment study design at a particular Site.
Useful assessment endpoints define both the valued ecologica entity at the site (e.g., a species,
ecologica resource, or habitat type) and a characteristic(s) of the entity to protect (e.g., reproductive
success, production per unit area, areal extent). Highlight 1-2 provides some examples of specific
assessment endpoints related to the general goal of protecting aquatic ecosystems.

A measurement endpoint is a measurable biologica response to a stressor that can berelated to the
vaued characteristic chosen as the assessment endpoint (U.S. EPA, 1992a; dthough this definition may
change—see U.S. EPA, 1996a). Sometimes, the assessment endpoint can be measured directly; usudly,
however, an assessment endpoint encompasses too many species or species that are difficult to evaluate
(e.g., top-level predators). In these cases, the measurement endpoints are different from the assessment
endpoint, but can be used to make inferences about risks to the assessment endpoints. For example,
measures of responses in particularly sengitive species and life stages might be used to infer responses
in the remaining species and life stages in a specific community. Such inferences must be clearly
described to demongtratethelink between measurement and assessment endpoints. Highlight I-3 provides
examples of measurement endpoints.



EXHIBIT I-1

Ecological Risk Assessment Framework (U.S. EPA, 1992a)
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Measures of exposure dso can be used to make inferences about risks to assessment endpoints at
Superfund sites. For example, measures of water concentrations of acontaminant can be compared with

concentrations known from the literature to be
lethal to sensitive aguatic organisms to infer
something about risks to aquatic community
structure. Asaconsequence, for purposes of this
guidance, measurement endpoints include both
measures of effect and measures of exposure.

A product of problem formulation is a
conceptual model for the ecological risk
assessment that describes how a given stressor
might affect ecological components of the
environment. Theconceptual modd alsodescribes
guestions about how stressors affect the
assessment endpoints, therel ationshipsamong the
assessment and measurement endpoints, the data
required to answer the questions, and the methods
that will be used to andyze the data (U.S. EPA,
1992a).

Superfund Program

HIGHLIGHT I-2
Example Assessment Endpoints

. Sustained aquatic community structure,
including species composition and
relative abundance and trophic
structure.

. Sufficient rates of survival, growth,
and reproduction to sustain populations
of carnivorestypical for the area.

. Sustained fishery diversity and
abundance.

The god of the ecological risk assessment process in the Superfund Program is to provide the risk
information necessary to ass st risk managers at Superfund sites (OSCs and RPM's) in making informed

decisions regarding substances designated as
hazardousunder CERCLA (s2e40CFR302.4). The
specific objectives of the process, as stated in
OSWER Directive9285.7-17, are: (1) toidentify
and characterize the current and potential threats
to the environment from a hazardous substance
release; and (2) to identify cleanup levels that
would protect those natural resources from risk.
Threats to the environment include existing
adverse ecological impacts and the risk of such
impactsin the future. Highlight 1-4 provides an
overview of ecological risk assessment in the
Superfund Program.

HIGHLIGHT I-3
Example Measurement Endpoints

. Communy anayss of benthic
macroinvertebrates.

. Survival and growth of fishfry in response
to exposure to copper.

. Community structure of fishery in
proximity to the site.




Problem formulation is the most critica step of an ecologica risk assessment and must precede any
attempt to design adite investigation and analysis plan. To ensure that the risk manager can use the
results of an ecologica risk assessment to inform risk management decisions for a Superfund site, it is
important that al involved parties contribute to the problem formulation phase and that the risk manager
isclearly identified to al parties. These parties include the remedial project manager (RPM), who is
the risk manager with ultimate responsibility for the site, the ecological risk assessment team, the
Regiond SuperfundBiologica Technica AssstanceGroup(BTAG), potentia ly responsibleparties(PRPs),
Natural Resource Trustees, and stakeholders in the natural resources at issue (e.g., local communities,
gateagencies) (U.S.EPA, 19943, 1995h). TheU.S. EPA's(19944) Edgewater Consensuson an EPA Srategy
for Ecosystem Protection in particular calsfor the Agency to develop a " place-driven” orientation, that

HIGHLIGHT I-4
Ecological Impact and Risk Assessment

Ecologicd risk assessment within the Superfund Program can be arisk evaluation (potentially
predictive), impact evaluation, or a combination of those approaches. The functions of the
ecological risk assessment areto:

(1) Document whether actual or potential ecological risks exist at a site;
(2) Identify which contaminants present at asite pose an ecological risk; and
(3) Generate datato be used in evaluating cleanup options.

Ecological risk assessments can have their greatest influence on risk management at asitein the
evaluation and selection of site remedies. The ecological risk assessment should identify
contamination levelsthat bound athreshold for adverse effects on the assessment endpoint. The
threshold values provide ayardstick for evaluating the effectiveness of remedid options and can be
used to set cleanup goalsif appropriate.

Tojustify asite action based upon ecological concerns, the ecological risk assessment must
establish that an actual or potential ecological threat exists at a site. The potential for (i.e.,
risk of) impacts can be the threat of impacts from afuture release or redistribution of contaminants,
which could be avoided by taking actionson "hot spots' or source areas. Risk also can beviewed as
thelikdihood that current impacts are occurring (e.g., diminished population size), although this
can be difficult to demonstrate. For example, it may not be practical or technically possible to
document existing ecological impacts, either due to limited technique resolution, the localized
nature of the actua impact, or limitations resulting from the biological or ecological constraints
of the field measurements (e.g., measurement endpoints, exposure point evaluation). Actually
demonstrating existing impacts confirmsthat a"risk" exists. Evaluating a gradient of existing
impacts along agradient of contamination can provide an stressor-response assessment that helpsto
identify cleanup levels.

Asnotedabove, theecol ogical risk assessment should providetheinformation neededtomakerisk
management decisions(e.g., to salect the appropriate site remedy). A management option should not
be sdlected first, and then the risk assessment tailored to justify the option.




is, to focus on the environmenta needs of specific communities and ecosystems, rather than on piecemed
program mandates. Participation in problem formulation by all involved parties helpsto achieve the
place-driven focus.

I ssues such as restoration, mitigation, and replacement are important to the Superfund Program, but
areresarved for investigations that might or might not be included in the RI phase. During the risk
management process of salecting the preferred remedia option leading to the Record of Decison (ROD),
issues of mitigation and restoration should be addressed. In selecting aremedy, the risk manager must
also consder the degree to which the remedid dternatives reduce risk and thereby aso reduce the need
for restoration or mitigation.

A naturd resource damage assessment (NRDA) may be conducted a a Superfund Ste a the discretion of
Natural Resource Trustees for specific resources associated with aste. An ecological risk assessment
isanecessary step for an NRDA, because it establishes the causal link between site contaminants and
specific adverse ecologicdl effects. The risk assessment aso can provide information on what residua
risksarelikely for different remediation options. However, the ecological risk assessment does not
constituteanNRDA. TheNRDA isthesoleresponsbility of theNatural Resource Trustees, not of theU.S.
EPA,; therefore, NRDAswill not be addressed in thisguidance. For additiona information on the role of
Naturd Resource Trusteesinthe Superfund process, sse ECO Update Volume 1, Number 3(U.S. EPA, 1992¢).

EXHIBIT I-4
Ecological Risk Assessment Deliverables
for the Risk Manager

If the process stops at the end of Step 2:
D Full documentati onof thescreening-level assessment and SM DPnot to continuetheassessment.
If the process continues to Step 3:

D Documentati onof theconceptual modd ,ind udingassessment endpoi nts, exposurepathways, risk
hypotheses, and SMDP at the end of Step 3.

2 Theagpproved and signed work plan and sampling and andlysis plan, documenting the SMDPsa the
end of Steps4 and 5.

(©)] The basdline risk assessment documentation (including documentetion of the screening-level
assessment used in the basaline assessment) developed in Step 7.




EXHIBIT I-2

Compile Existing
Information

STEP 1: SCREENING-LEVEL:
* Site Visit
* Problem Formulation

Eight-step Ecological Risk Assessment Process for Superfund

Risk Assessor
and Risk Manager

» Toxicity Evaluation Agreement
STEP 2: SCREENING-LEVEL: l

» Exposure Estimate

« Risk Calculation —» SMDP

Data Collection

STEP 3: PROBLEM FORMULATION

Toxicity Evaluation

v v

Assessment I I Conceptual Model

Endpoints Exposure Pathways
Questions/Hypotheses

—» SMDP

STEP 4: STUDY DESIGN AND DQO PROCESS
* Lines of Evidence
* Measurement Endpoints

Work Plan and Sampling and Analysis Plan

—»| SMDP

STEP 5: VERIFICATION OF FIELD
SAMPLING DESIGN

—»| SMDP

STEP 6: SITE INVESTIGATION AND
DATA ANALYSIS

.............. »| [SMDP]

STEP 7: RISK CHARACTERIZATION

STEP 8: RISK MANAGEMENT

—»| SMDP
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EXHIBIT I-3
Steps in the Ecological Risk Assessment Process

and Corresponding Decision Points in the Superfund Process

Steps and Scientific/Management Decision Points (SMDPs):

Screening-Level Problem Formulation and Ecological
Effects Evaluation

Screening-Level Preliminary Exposure Estimate and

Risk Calculation SMDP (a)
Baseline Risk Assessment Problem Formulation SMDP (b)
Study Design and Data Quality Objectives SMDP (¢)
Field Verification of Sampling Design SMDP (d)

Site Investigation and Analysis of Exposure
and Effects [SMDP]

Risk Characterization

Risk Management SMDP (e

Corresponding Decision Points in the Superfund Process:

Decision about whether afull ecological risk assessment is necessary.

Agreement among the risk assessors, risk manager, and other involved parties on the
conceptual model ,including assessment endpoints, exposure pathways, and questions
or risk hypotheses.

Agreement among the risk assessors and risk manager on the measurement endpoints,
study design, and data interpretation and analysis.

Signing approval of the work plan and sampling and analysis plan for the ecological
risk assessment.

Signing the Record of Decision.

[SMDP] only if change to the sampling and analysis plan is necessary.
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This Guidance Document

This ecologica risk assessment guidance for Superfund is composed of eight steps (see Exhibit 1-2)
andseverd scientific/management deci s onpoints(SMDPs) (seeExhibitI-3). An SMDPrequiresameeting
between therisk manager and risk assessment team to eval uate and approveor redirect thework up to that
point. (Consultationwiththe Regional BTAG isrecommended for SMDPs(a) through (d) in Exhibit I-3.)
The group decides whether or not the risk assessment is proceeding in adirection that is acceptable to
therisk assessorsand manager. The SM DPsincludeadiscuss on of theuncertainty associated with therisk
assessment, that might be reduced, if necessary, with increased effort. SMDPs are significant
communi cation pointswhich shoul d be passed with theconsensusof dl involved parties. Therisk manager
should expect ddiverables that document specific SMDPs as outlined in Exhibit 1-4. This approachis
intended to minimize both the cost of and time required for the Superfund risk assessment process.

Thisguidanceprovidesatechnically vaid approach for ecol ogical risk assessmentsat hazardouswaste
sites, although other approaches also can be valid. The discipline of ecological risk assessment is
dynamicand continually evolving; theassessmentsrely on datathat arecomplex and sometimesambiguous.
Thus, if an approach other than the one described in this guidance document is used, there must be clear
documentation of the process, including process design and interpretation of the results, to ensure a
technicaly defensible assessment. Clear documentation, consistency, and objectivity in the assessment
process are necessary for the Superfund Program.

Aninterdisciplinary team including, but not limited to, biologists, ecologists, and environmental
toxicologists, is needed to design and implement a successful risk assessment and to evauate the weight
of the evidence obtained to reach conclusions about ecologicd risks. Some of the many points at which
the Superfund ecological risk assessment process requires professiona judgment include:

» Determining the level of effort needed to assess ecological risk at a particular site;

» Determining the relevance of available data to the risk assessment;

» Designing a conceptua model of the ecological threats at a site and measures to assess those
threats,

o Selecting methods and models to be used in the various components of the risk assessment;

» Devedoping assumptionstofill datagapsfor toxicity and exposure assessments based onlogicand
scientific principles, and

» Interpreting the ecological significance of observed or predicted effects.
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Thelead risk assessor should coordinate with appropriate professona s to make many of thesedecisons.
Specidigsare needed for the more technical questions concerning the risk assessment (e.g., which mode,
which assumptions).

Thisguidance document focuses on therisk assessment process in Superfund and does not address dll of
the issues that a risk manager will need to consider. After the risk assessment is complete, the risk
manager might require additiona professiond assistance in interpreting the implications of the baseline
ecologica risk assessment and selecting aremedial option.

Therisk assessment processmust be structured to ensure that site management decisions can be made
without the need for repeated studies or delays. The first two steps in the assessment process are a
streamlined version of thecomplete Framework processand areintended to alow arapid determination by
the risk assessment team and risk manager that the site poses no or negligible ecological risk, or to
identify which contaminants and exposure pathways require further evaluation. Steps 3 through 7 area
more detailed version of the complete Framework process.

The ecological risk assessment process should be coordinated with the overdl RI/FS processto the
extent possible. Overall Ste-assessment costs are minimized when the needs of the ecological and human
hedlth risk assessments areincorporated into the chemical sampling program to determine the nature and
extent of contamination during the RI. For stes a which an RI has not yet been planned or conducted,
Exhibit I-5 illustrates the relationship between the eight ecological risk assessment steps and the
overdl Superfund process and decision points. For older sites at which an Rl was conducted before an
ecologicd risk assessment was consdered, the ecological risk assessment process should build on the
information already developed for the site.

It isimportant to redlize that this eight-step approach is not a simple linear or sequential process.
The order of actions taken will depend upon the stage of the RI/FS atwhich the site is currently, the
amount and types of steinformation available, aswell as other factors. The process can be iterative,
and in some iterations, certain individual steps might not be needed. In many cases, it might be
appropriate and desirable to conduct several steps concurrently.

Tasks that should be accomplished in each of the eight stepsin Exhibits1-2 and 1-3 are described in

the eight following sections. The eight sections include example boxes based on the three hypothetical
Superfund sitesin Appendix A aswell as exhibits and highlight boxes,

[-12



FROM:

¢ Preliminary Assessment
« Site Inspection

« NPL Listing

EXHIBIT I-5

Ecological Assessment in the RI/FS Process

Remedial Investigation

Feasibility Study

TO:

« Remedy Selection
¢ Record of Decision
« Remedial Design

« Remedial Action

- RI/FS

Scoring

A

A 4

SREENING
ECOLOGICAL RISK
ASSESSMENT

(STEPS 1 & 2)

PROBLEM
FORMULATION AND

WP . Establish Development
Site - .
and Investigation Remedial and Analysis
SAP 9 Objectives of Alternatives
Y
FIELD Refine remedial g\?arlgggtogsol;
VERIFICATION goals based on > .
sk ¢ > remedial
(STEP 5) riskassessmen alternatives

STUDY DESIGN
(STEPS 3 & 4)

ANALYSIS OF
EXPOSURE AND EFFECTS
RISK CHARACTERIZATION

(STEPS 6 & 7)

A

A

Ecological
Monitoring
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