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This Bulletin provides
guidance to Superfund risk
assessors and risk
managers on planning
ecological risk
assessments (ERAs) at
Superfund sites. This
guidance is based on the
experience of the Regional
Biological Technical
Advisory Groups (BTAGS).
Following the <concepts
advocated in this Bulletin
should result in ERAs that
will meet the needs of
Superfund program.
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Background

Ina1994 OSWER Directive (No.
9285.7-17), Assdant Adminidrator Hliatt Laws
dressed theimportance of protecting ecologica
receptors at Superfund sites through the
Ecdogicd Risk Assessmant (ERA) process The
purposefor conducting the ERA wasdestribed
as characterizing threats from chemical
contaminantsto theervironment and identifying
clean-uplevesthat will protect theecologica
recgptorsat rik. Theinformationprovidedinthe
ERA and theHuman Hedth Risk Assessment
complete the Basaline Risk Assessment
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conducted duringtheRemedid Invedtigation. It
isimportant to notethet Suparfund ERAsmay be
morefocused than ERAs conducted by other
programs, inthat only chemicd sressorsare
evauated during thebasdinerisk assessment
process. uparfund ik manegers however, do
condder bath chemicd and non-chemicd (eg,,
habitat |oss due to physical disturbances)
sressorswhen sdecting aremedid dterndive
that will be ecologically protective.

A criticd dementinthe ERA process
requiresdisinguishing important environmenta
responsesto chemica rdessesfromthosethat
aeinconseguantid totheecosyseminwhichthe
dteresdes. inother words, determining the
ecological significance of past, current,
or prgected Ste-rdated effects. Falluretomake
thisdigincionmay resuitinarisk assessment thet
bringslitlevaueto thededon-meking process

For the purposeof aSuperfund ERA,
Investigationsshould focuson endpointsmost
likely to beafected giventhefateand trangport
mechanismsaf the contaminantsinvolved, the
ecotoxicologicd propertiesof thecontaminants,
the habitats at the site, and the potential
ecologicd receptors. Additiond endpaintsmay
be added to assg inrisk communication. The
chdlengethen, for therisk assessor and therisk
manager, isto structurethe ERA insucha
meanner thet potentialy ecologicaly sgnificant
risks will be addressed.

Ecological Significance and The

Ecological Risk Assessment Proces

The Superfund program acceptsthe
approach described inthe Framework for
Ecological Risk Assessment (EPA/630/R-
92/001) asan gppropriate conceptua modd for
theERA process Suparfund-spedificguidance

Is being prepared by both the Office of
Emergancy and Remaedid Response (OERR) ad
someRegonsthat will complement thisgeneric
Agency Framework. However, the OERR
guidanceisaprocessdocument that doesnot
addressissuesuch astheecdogicd sgnificance
of an observed or expected effect. Dueto
inherent complexitiesin devdoping Ste-gpedific
ERAS, risk managers(e.g., Remedia Project
Managersand On-Scene Coordinators) should
coordinate with Regional ecological risk
assessment teams (BTAGS).

Theissueof ecdlogicd sgnificancemus
beaddressedin a least two phasesof therisk
assessment process. FHrg, during the Problem
Formulation phese, therisk assessor and therisk
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Ecological Significance must be
addressed during two phases of a
Superfund ERA:

. Problem Formulation, and

. Risk Characterization.

manager should discussand identify ecologicad
attributes associated with the sitethat may
function asassessment endpoints, whichare
defined as explicit expressions of the
environmantd vauetha isto beprotected (EPA,
1992). Duringtheseplanning discussons, itis
important to kegpin mind the objectivesof the
Nk assessmant andwhet it ssekstoachieve A
pertinent question to ask a thisjunctureishow
an assessment of the proposed ecological
endpointswill hep determinewhether or not to
remediate the Site, and if so, to what level.

January 1996 « Vol. 3, No. 1

ECO Update



Theissueof ecdlogicd Sgnificanceaises
againduringtheRisk Charatterization dep. At
thistime, therisk assessor presentstheresultsof
theassessment totherisk maneger and thereuits
areinturn presented tothegenerd public. The
nsk assessor mudt provideanintapretation of the
as=ssmantinthecontext of thequedionsrassd
inthePrabdlem Formulation: whet istheneture of
therisk (likdihood, duration and magnitude) to
the receptor(s) represented by the assessment
endpoint(s), what is the anticipated
spatial/tempord extent of thethreat(s), and a
what chemical concentration would the
contaminant(s) of concernnolonger posea
threat.

Ecological Significance and Candidate
Assessment Endpoint Selection

During Problem Formulation, the
sgnificancedf adversetoxicologicd, bidlogicd,
and ecologicd efectsto reogptorsisconsdered
as part of the process in the selection of
as=ssment endpoints. TheBTAG congders
individua, population, and community level
asses3ment endpoints gppropriateat Superfund
sites. Examplesof receptorsa theselevesof
organization include:

Individual Level

. Endangered or threatened species
known to bepresent (e.g., badeagle,
spotted owl, gopher tortoise)

Population Level

. A senditive fish population
. Bird populations exposed to
contaminants of concern

Community Level -

. Distribution and abundance of:

fish and avian communities

benthic community
wetland plant community

soil invertebrate communities

This list does not encompass the
completearay of potential ecologica sructurd
and functiond attributesthet could be assessd.
Giventhedaeaf current ecosysem moddsand
the relatively small physical size of most
Superfund sites, however, the utility of
ecosydaTHype assessmantsisquesionalefor
Superfund ERAS.

For Suparfund ERAS a thepopulaion
levd of organization, "life-tadle’ parameters(eg,
mortdity, fecundity, agedassdidributions) are
recommended as appropriate measures of
response. It issuggested that community
as=ssment endpointsshould focuson sructurd
charadterigicssuch asproductivity and diversity.

Digtinguishing potentid and current
averseeffectsdueto rdeasesof contaminants
from normal fluctuations in measurable
population and community-levd parametersis
themod contentiousand complicaingissueinthe
ERA. Natura variability (e.g., population

During a Superfund ERA, natural
variability inherent in the ecosystem at
a site must be addressed as an
uncertainty, and factored into the risk
characterization.

fluctuations, changesin presence/aosence of
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species, abundance, diveraty, biomass) isa
factor that must be addressed when selecting
asessmatadpants Duetotimecondrantsin
the Superfund process, itisunlikely thet Ste-
specific gudieswill be conducted to determine
natural variability inherent in populations
assodated with Suparfund Stes Congderaion
of whether the observed or estimated effect is
withintherangeof normd vaiahility should be
addresssd asan unoatainty, and factored intothe
risk characterization.

Candidate assessmant endpointsthet are
consistent with the Superfund ERA process

include (but are not limited to) the following:

Population Level Assessment

Endpoints

. Survival and reproduction of fish
. Survival, growth, and reproduction of
fish-eating birds and mammals

Community Level Assessment

Endpoints

. Stream benthicinvertebrate species

diversity and abundance
. Surviva of soil invertebrates

. Productivity of wetland vegetation

. Maintenance of song-bird populatior

Additiondly, candidate assessmant endpaintsfor
endangered or thregtened Spedies, individuds, o
populations shouldincludeimpactsonthe
following:

Physiological status
Reproduction

Growth

Devel opment

Morbidity and mortality

Conclusion

Choosng from candidateendpointsisa
challenging process tha requiresSte-goedific
information on species, communities, and
functions, themodeof action (both direct and
indirect) of thereleased contaminants; and
exposure and sengtivity of theresponseof the
receptors. Itisimportant that Superfund ERAs
addressriksthat areecologicdlly sgnificant and
rdevanttotheste Dedgonstoremediatestes
based upon poorly-designed ERA sthat do not
clearly define site-specific needs are
contradictory totheintent of CERCLA and
compromisetheintegrity of the Superfund
Program.

It may beargued that any discussion
regardingthe significance of an effect, the
significance of aspecific receptor, andthe
socigd vaueof remedigiondl fdl withinthe
purview of risk management rather than risk

assessment. While it is important to not alow
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Regional BTAG Coordinators can
work with Superfund RPMs and other
project managers to select appropriate
assessment endpoints for ERAs. This
process will increase the chance that
the ERA will address risks that are
ecologically significant and relevant to
the site.

therisk management processto forcethe
assessment processin any predetermined
direction (and thuscompromisetheintegrity of
the assessment), therisk assessor and risk
manager must reach agreement ontheissue of
asEsImant endpaintsprior to beginning any data
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collection activitiesto confirm the projected
effects. When theresultsof the ERA are
provided to therisk maneger, thesgnificance of
therisksto the ecosystem should be discussed,
andtherdeaf soded vauecanthenbewedghed
asan agpect of risk management. Without this
coordination, thereisnoway to assurethat the
ERA will beuseful to therisk management
decision-making process.

TheRegiond BTAG Coordinatorscan
work with the project manager to select the
gopropriate assessment endpointsfor the ERA.
Edtablishing explict assessment endpointsvery
early in the process greatly increases the
likelihood that a successful ERA will be
accomplished.
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Glossary (adapted from EPA, 1992)

assessment endpoint - Anexplicit expression of
the environmental value that is to be protected.

community - An assemblage of populations of
different species within a specified location in
space or time.

direct effect - An effect where the stressor acts
on the ecological component of interest itself, not
through effects on other components of the
ecosystem (compare with definition for indirect
effect).

ecological risk assessment - The process that
evaluates the likelihood that adverse ecologica
effects may occur or are occurring as a result of
exposure to one or more stressors.

ecosystem - The biotic community and abiotic
environment within a specified location in space
and time.

exposure - Co-occurrence of or contact between
a stressor and an ecological component.

indirect effect - An effect where the stressor
acts on supporting components of the ecosystem,
which in turn have an effect on the ecological
component of interest.

measurement endpoint - A measurable
ecological characteristic that is related to the
valued characteristic chosen as the assessment
endpoint.  Measurement endpoints are often
expressed as the datistical or arithmetic
summaries of the observations that comprise the
measurement.

population - An aggregate of individuds of a
species within a specified location in space and
time.

risk characterization - A phase of ecological risk
assessment that integrates the results of the
exposure and ecological effects analyses to
evauate the likdihood of adverse ecological
effects associated with exposure to stressor. The
ecological significance of the adverse effects is
discussed, including consideration of the types and
magnitudes of the effects, their spatiadl and
temporal patterns, and the likelihood of recovery.

stressor - Any physical, chemical, or biologica
entity that can induce an adverse response.

xenobiotic - A chemical or other stressor that
does not occur naturadly in the environment.
Xenobiotics occur as a result of anthropogenic
activities such as the application of pesticides and
the discharge of industrial chemicals to air, land, or
water.
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