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May 28,1992

Mr. Stephen Chao
Departmentof the Navy
Western Division
Naval FacilitiesEngineering Command
900 Commodore Way, Building 101
San Bruno, CA 94066-2402

Dear Mr. Chao:

The U.S. Department of Commerce/NationalOceanic and Atmospheric
Administration(NOAA) appreciates theopportunityto review theRemedial Investigation
Report, Operable Unit 2: Sites 3-11,13,14,16-19 Soils for NAS Moffett Field, CA,
submitted to EPA in April 1992.

Under the Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA), the Superfund Amendmentsand ReauthorizationAct (SARA), and the

_, National Oil and Hazardous Substances Contingency Plan (NCP), NOAA is a designated
Federal Natural Resources Trustee. As a natural resource trustee, NOAA is responsible
for evaluating potential injury to NOAA trustresources that may be theresult of releases of
hazardous materials from CERCLIS sites. Through the Coastal Resource Coordination
Branch,NOAA also provides technical advicethroughout the site investigation and
remediationprocess to aid in choosing appropriateanalyticalmethodologiesand protective
remedies for NOAA resources.

This review concentrated primarily on Chapter 20, Baseline Risk Assessment, and
Chapter 21, Summary and Conclusions. Information presented on exposure assessment
and risk characterization/assessmentwere found to virtually ignoreecological concernsat
the sites and center almost exclusively on human health concerns. This is particularly true
for the risk assessment section (21.1 - 21.16) for each site in OU2.

Section 20.3.1.3, Receptor Assessment - Environmental, failed to clearly identify
environmental receptors present at OU2 sites. A general description of flora and fauna was
presented in the text but it did not appear thatany field verification was conducted to
determine which specific receptors were indeed present at the sites. Several of the sites in
OU2 are either habitat or adjacent to habitatpotentiallyutilized by species listed in the fauna
section. The fh'st step in conducting an ecological assessment is proper identificationof
thereceptors potentially affectedby activitiesat the sites.

The exposure assessment also failed to account for exposure pathways to
environmental receptors. In section 20.3.2,Identification of Potential Exposure Pathways,
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there is virtually no description of potentialpathways. Common pathways for
environmental receptors can include soil ingestion,both direct and through the food chain,
as well as dermal exposure. For example, the ground squirrel, a receptor included in the
list of species found at Moffett Field, lives in the soil and may be burrowing in areas where
contaminated soils may be present. It would be appropriate to explore a soil exposure
pathway for this receptor as part of a completeecological risk assessment.

The ecological risk portion of the RI for OU2 essentially does not exist. This
section of the RI is deficient as a comprehensiveassessment and does not satisfy the
requirements of EPA guidelines for an RI/FS risk assessment. The full extent and
magnitudeof risk to environmental receptorscannot be evaluated based on the information
presented in the receptor identification,exposurepathway identification, and risk
assessment and characterization. It is unclear howa feasibility study will be written
without first addressing the ecologicalimpacts which may exist from activities at the OU2
sites.

Guidance is available to assist thePRP in developing a comprehensive and
thorough ecological risk assessment. This guidance, which is available from EPA, was
developed for the Superfund programby EPA with input from both NOAA and the US
Fish and Wildlife Service. Please refer to the followingdocument for guidance in
structuring and executing an ecologicalassessment: Risk Assessment Guidancefor
Superfund, Volume H: Environmental EvaluationManual (EPA/540/1-89/O01),March
1989.

V I am also providing some additionalguidance to supplement the above mentioned
document. Please find attached the mostrecent ECOUPDATE entitled,Developing a
Work Scope for Ecological Assessments. If you have any questions about these
comments or require further explanationor elaboration,I will be happy to discuss them
with you. I may be reached at (415) 744-3126.

Sincerely,

Denise M. Klimas
Coastal Resources Coordinator

Enclosure

cc (w/o enclosure): Roberta Blank,EPA
Cyrus Shabahari, DTSC
Jim Haas, NASMF
Keith Bradley, IT"
Lynn Valdivia, PRC
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DevelopingA WorkScope For
Ecological Assessments

• Which studies should be conducted;
ThisBulletinis intended forRemedialProject ..._

Managers (RPMs), to help them plan and manage • Why they should be conducted;
ecologicalassessmentsof sitesas partoftheRemedial
Investigation and Feasibility Study (RI/FS) process. _ • When and where they should be conducted;

As used here, thegenericterm work scopedescribes
theprocessof specifying thework to be done forthe • Whatdatashould be collected;
ecologicalassessment,as part of theoverall RIWork

_11 Plan. The termencompasses projectscoping,devel- ,, How samples should becollected,handled,andana-
opment andapprovalof theWork Plan,andprepara- lyzed;
tion of the Statementof Work (SOW)for contractors
(atFund-leadsites). ,, How datashould be evaluated;and

Theoutcomeof a successfullyexecutedwork
scope should be an ecological assessment that in- • Whatreportsshould be produced.
cludes fouressential components:problem formula-
tion, exposure assessment, ecological effectsassess-
ment,andriskcharacterization3a workscopeshould IN THIS BULLETIN
also provide for close oversight of individual tasks.
Thiswill ensurethat theassessmentaccomplishesits The RoleOfThe BiologicalTechnicalAssistance
objectives within reasonable budget and schedule Group............................................................................ 2PointsTo ConsiderIn DevelopingAWorkScope..........2
limitations. ElementsOfAn EcologicalAssessmentWorkScope....4

EnsuringContractorCapabilityTo DoWork...................7
Need for Clarity, Specificity, and ReviewOf InterimAndFinalProducts...........................8
Completeness • - sampleWorkScope.......................................................9

Conclusion......................................................................9
SOWs and Work Plans should clearly state the Appendix......................................................... _.............11

studies needed at each phase of theassessment. Inaddi-
tion,theyshould include otherparametersconcerning_an _Although the primary focus of this document is on the RI/FS

process, On-Scene Coordinators may find much of the informa-
assessment, such as sample collection, data analysis, and _ionusefulinevaluatingsitesduring the removalprocess.
reports. Specifically,SOWs and Work Plans should de- 2EcologicalAssessmentofSuperfundSites:An Overview(ECO Update
scribe: Vol. 1, No. 2).

" CO Update is a Bulletin series on ecological assessment of Superfund sites. 'These Bulletins serve as supplements to Risk Assess-

ment Guidancefor Superfund,VolumeII:EnvironmentalEvaluationManual(EPA/540-1-89/O01).Theinformationpresentedis
intended as guidance to EPA and other government employees. It does not constitute rulemaking by the Agency, and may not be
relied on to create a substantive or procedural right enforceable by any other person. The Government may take action that is at
variance with these Bulletins.
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The Role Of The Biological Techni-
cal AssistanceGroup

_' Preparing a clear, specific, and
thorough SOW will avoid such MostEPARegionalOfficeshaveestablishedgroups

of biologists to advise site managerson ecologicalassess-
problems as the following: ment in the RI/FS processfrom theWork Plan stage
• Too much work, onward. TheseBiologicalTechnicalAssistanceGroups

(BTAGsPprovidevaluablehelpin thedevelopmentofa
• Too little work, workscope.

RPMs should contact the Regional BTAG Coot-
, Incorrect work, and dinator as early in the process as possible, certainly

before the Work Plan has been developed. The RPM
• Inadequate QA/QC. shouldprovideappropriatedocumentationonthesiteand

its contaminants to BTAGmembers before the group meets
to discuss the site. Inaddition, the BTAGmay finda brief
oral presentationon the siteand its historyhelpfulat this

The work scope should also detail how decisions time. (A future ECO Updatewill provide guidanceon how
will be made aboutthe need for additionalstudies, toprovide theBTAGwithuseful informationinthis initial

' Preparingaclear, specific,andthoroughSOWwill briefing.) Following this initial review of site data, the
avoidsuch problems as the following: BTAGcan make recommendationson the needforstudies

to characterizetheecologicalrisksposedby thesite. When
• Too much work. In the absence of clear direction, a the draft Work Plan has been developed, BTAG review

contractor may do considerably more work than is may elicit further helpful comments.
required to characterizethe ecological risks at the TheBTAGshould also be consultedwhen interim
site,wastingbothtime andmoney. Thestudies could products (reports, data summaries, etc.) are delivered.

V be valid, well-designed, and complete,but unneces- Based on the data in such a product, the BTAG may
sarygiven thenatureof the siteanditscontaminants, recommend modifications to the original work scope.

Because thiskind of "mid-course correction"can save a

• Too little work. An improperly designed study can projecttime andmoney, theRPMis well advised tosched-
result in inadequate attention to potentially impor- ule time for such reviews in the WorkPlan.
tanthabitatsor species associated with the site, too
fewsamplingstationsto characterizea habitat,or too
few data pointsfor meaningfulstatisticalanalysis. PointsTo ConsiderIn DevelopingA
Such shortcomingscould result in the need to con- Work Scope
duct additional studies and cause delays in produc-
ing anacceptableRI/FS. Definition of Objectives

• Incorrectwork. If theSOWisnotspecificenoughas Thework'scopefortheecologicalassessmentofa
towhatworkisneededor whattheobjectivesofthe Superfundsiterequiresanoverallobjectivetopro_dethe: ii
studiesare,thecontractormayconductstudiesthat assessmentwithdirection.Whenanassessmenthasaclear'_i
fail tomeettheneedsofthe RI/FSdecision-making objective,the RPM canreadilydeterminewhich studies
process,int_s case,valuabletimemaybelostasthe will further theassessment.Forexample,at asitewhere':'
correctstg=dies,arerescheduled, chemicalsfromminetailingscontaminatedthecoldmoun-'

- - tainstreamsthatflow through the area,the workscope had
• Inadequate QAJQC. If the SOW does not specify forone of its objectivesto determinewhether residentfish

data quality objectives (DQOs), the data may not had suffered adverse impact. Consequently, the work _i
meet the level of quality required to makedecisions scope specifiedstudies thatconcernedfishand theirenvi- _!_
on riskor remedial actions. As above,a delay in the ronment. These studies included aquatictoxicity tests,a ::._!.

RI/FS process may result. *"":
_These groups are sometimes known by different names, depending on the Region, and not all Regions have established BrAGs. Readers i)._

should check with the appropriate Superfund manager for the name of the B"I'AGcoordinator or other sources of technical s_pe__ial_."2;:
_cilities, and specialized-d:-qulpmentnecessary to carryout the work. Ifnot, qualified subcontractors should be sought forthose tasks where
their qualifications are needed - . _ :
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fish survey,and bioaccumulation_studies using resident Theassessmentdesign specifiesnotonly which studies to
_w_h. performbut also the level of effort for each. Forexample,

The overall assessment objective may be clear the work scope developed for the mining site described
fromtheoutset,based on datafrompreviousstudies or on above included toxicity testing,but only of one medium
an evaluationof the concentrations andknown effectsof (surfacewater) and with only one type of test organism
sitecontaminants. Morelikely, somepreliminarystudies, (fatheadminnow). At another site, toxicity testingmight
includingasitevisit andcollectionof screening-leveldata, include evaluation of soil, sediment, and surface water
will be needed to identify andspecify theobjectiveof the using severaldifferent organisms.
ecologicalassessment. Wherepossible, these preliminary Thecomplexityofanecologicalassessment makes
studies should incorporatethe need for future work. itessential thattrainedecologists haveresponsibilityforits

Just as an ecological assessment gains direction design. The RPMcan consult the BTAGfor advice as to
fromhaving anoverall objective,each study thatthe work which media to analyze,which studies to perform,andat
scope specifiesalso should have a clearobjective,such as whatlevel of effort.The RPMcanincludethis information
fillinga datagap ortestinga hypothesisabouttheeffectsof in theSOW. As discussed below, sincethe contractorhas
thesite'scontaminantson resident organisms. Bystating responsibility for developing the Work Plan from the
a study'sobjective,an RPMprovides guidancefordesign- SOW,theRPMneeds toconsiderwhether the contractor's
ing the study. Forexample, the work scopefor themining staff has the required expertise. Aftera contractor has
site described above called for aquatictoxicity testing to prepared the Work Plan, the BTAGcan review it and
determinewhetherthe waterwas toxic to freshwaterfish advise theRPMwhether or not t_ approve it.
that thrive at low temperatures. This study objective
providedspecificdirectionin planning the toxicitytests.

The phased approach ensures
Assessment Design that:

V The work scope lays out the design for an ecologi- * Only the necessary work will
ca]assessment.Assessmentdesignsvary tremendously be done, and
from siteto sitedependingon:

• All the necessary work will be
• Theobjectiveof theassessment; done.
• Thesize,location,andaccessibilityofthesite;

• Thesite'secology--whatisalreadyknownandwhat
needstobeknown;and PhasedApproachto TaskImplementation

• Thesite'scontaminanthistory. For mostsites,a phasedapproachwith expert
reviewat eachphaseresultsin themostefficientuseof

In an ecologicalassessment,theindividual studies resources.Withthephasedapproach,dataorobservations
arethe pivotal elements. Ifthe overall objectivegives an from one phase determine whether further studies are
ecologicalassessment a purl:.:k_,the studies are the re- needed tomeet the assessment'sobjectivesand, if so, what
hiclesby which it attainsits purpose. Studies can include these studies are. At some sites, the phased approach
chemical analyses of media or biota, toxicity testing of mightresult ina low levelof effort adequatelycharacteriz-
laboratoryor residentorganisms, biological field studies, ingecologicalrisks. Atothers, thephasedapproachmight
andanalysesof organisms"physiological or pathological indicate that the assessment should be expanded to in-
condition. However, becausea work scope indicatesonly clude studies of specifichabitatsor contaminants inorder
thosestudiesnecessaryforassessinga specificsite, anyone to evaluate the risks. At still other sites, the phased ap-
assessment need not include all of these types of studies, proach could identify areas originally not considered at

4Bioaccumulation is the accumulation of a substance in an organism's tissues as a result of respiration, absorption, or feeding.
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risk.Inthiscase,theRPMwould want toexpandthework contaminants indicate that no further biological
_mrscope to include an assessment of the newly identified investigation is required. Thus, in this hypothetical

area. Reviewof interimproducts, such as a report on the example, use of the phased approach results in the areas
levels of contaminantsof concern or a field survey of most in need of study receiving themost attention.
resident species, can contributeto the phased approach.
Carefulreview ofinterim products can help to ensurethat .
the assessment remains focused on those studies most

importantfor evaluating the site's ecologicaleffects.

Tosummarize,the phasedapproachensuresthat: A n e c o Io g i c a I a s s e s s m e n t

involves problem formulation,• Only thenecessarywork will be done, and
exposure assessment, eco.

• All thenecessaryworkwill bedone. logical effects assessment, and
risk characterization.

Thevalueofthephasedapproachcansometimes
beoutweighedbyotherfactors.Forexample,seasonality
affects when certain types of studies, such as floristics
surveys, canoccur. Insomecases,budgetaryrestrictions Relating Ecological Information to
aridtirn-econstraintsmaybeincompatiblewiththephased RemedialDecision-Making -
approach.RPMsmayneedtoconsidersuchfactorswhen
planning studies. Whileanecologicalassessmentof aSuperfundsite

In practicalterms,the phased approachrequires might extend our knowledge of theenvironmentand the
an RPMtodecide when a contractorshould proceedfrom effects of contaminants on it, the assessment is not in-
one task to the next and whether the contractorshould tended asa researchproject.Rather,it should be designed
proceedwith one alternativetask or another. In making to contributeto remedial decisions at the site. Ecological

V thesedeterminations,the RPMinterpretsinformationfrom assessments serve this function when they determine
completed studies. The BTAG can assist the RPM in whether remediationis needed, indicatetheconditions(if
identifyingcriteriaappropriateforevaluatingdata. (See any exist) requiring remediation, suggest technologiesfor
Figure 1.) achieving remediation,and/or estimate theenvironmen-

taleffectsof proposedremedialalternatives.At theearliest
stages of Work Plan development, the RPMand BTAG
should considerwhat types of ecologicalinformationwill

An ecoIogi caI as ses sment contribute to remedial decisions. For example, the site

shouldbe designed to contribute manager may need to know:

to remedial decisions at the site. ° If remediation goalsare protectiveof environmental
receptors, s"

As an example of the phased approach,consider • Ifecologicalriskconsiderationswill affectthedefini-
the following hypotheticalcase. (See Figure 1.) An RPM tion of theareato be remediated, --'-,,._--'"
has a field reco_3aissancedone in order to identify and . ,.,:_'_.'_.,.,_"_
map potentiallyexposed habitatsat a site. TheRPMthen .. If special measures need to be taken_=during
uses theresultsof thisstudy to decideon thenumbersand remediation to protect natural habitats,and ;_,:_,.."_
placementof saraplingstations for initial chemistrydata. ,_ _.%_"_:-:
After the firstroundof sampling forcontaminantlevelsat • What monitoringwillbe needed toensurepro_:
thesestations,thechemistrydataindicatethatcontamifiant of environmental receptors during anSi!after'
leve]samhighenoughin someareasofthesitetowarrant remediationandto evaluatethe effectivenessofre-
collection of biological data from the field, along with medial actions. -_:,,,,.;_,....,:

_additional dataon site chemistry. The field datacollected
indicatethe advisabilityof toxicitytestingatcertainstations, _'_i_",,_,_.':_.:_sReceptors are individuals, populations, or commumlies/i_'_ ':_._,,

but notat others. In other parts of the site, the low level of hab,tatsthatmaybe exposedto a contaminant. _!ii__

May 1992 • VoL 1, No. 4 4 . ECO _,_.::_,
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FieldsurveyidentifieslocationsA-Laspotentiallyexposedhabitatsrequiringadditionalchemicalanalysis

Levelof contaminantshighenoughonlyat locationsE-Lto
warrantcollectionof additionalfieldand chemicaldata.

D.%%%DDND
Resultsof additionalfield
and chemicalstudies
indicateadvisibilityof
toxicitytestingat locations
I, J, K, andL.

Figure 1. The Phased Approach
As this hypothetical ecological assessment D r_ [-_
illustrates, the phased approach results in the
areas most in need of study receiving the
most attention.

Questions such as these should form partof the ingon any substantial quantitativework.
initial scoping session, where the RPM and the BTAG Aninitialsite descriptionshouldincludecitations
selectappropriatestudies and study designs, fromexisting site literature (such as thePreliminaryAs-

sessment, Site Inspection, or any studies conducted in
ElementsOfAnEcologicalAssessment supportofremovalactions)relatingtositehistory,physi-
Work Scope camfeatures of the site, knownorsuspected contaminants,

habitatsonornearthesite,speciesexpectedatornearthe
As described in EcologicalAssessmentof Superfund site,andknown oranticipatedeffectsof site contaminants

Sites:An Overview(ECOUpdateVol. 1,No. 2)an ecological on receptors. Investigators should determine whether
assessment involves problem formulation, exposure as- threatenedorendangeredspeciesareknown or suspected
sessment,ecologicaleffectsassessment,andriskcharacter- to occur at or near the site. Descriptions of potentially
ization. Toensure thatan assessmentfulfills its objectives, affectedhabitatsshould includeasmuchdetail aspossible.
theworkscopeshoulduse its elementstoaccomplishthese Forinstance,streamhabitatsvaryconsiderablydepending
tasks. In addition, the work scope should identify data on streamdepth and width, type of streambottom, and
qualityindicatorstoensure that establishedEKes aremet. typesof vegetationin and adjacentto thestream.Informa-

tionpertaining tothesetypesof characteristicscouldaffect
Problem Formulation both the kindsof studiesrequiredto evaluatepossible

effectsandthelevelofeffortneededtoconductthestudies.

_1_ Problemformulationdefinestheassessment'soh- Thisqualitativedescriptionof the sitehelpsto
jectives and also involves a thorough description of the indicate whether further studiesare needed and, if they
site. Thisqualitative descriptionmust occurbefore decid- are,whatthese studies shouldbe. Forexample,ifscientific

ECOUpdate 5 May 1992 . Vol. 1, No. 4



"_teratureor databases indicate that a site's contaminant both receptorsand contaminants.Evaluationof chemical
_oncentrations consistentlyfallbelow levels likely tocause and biological data will indicate which receptors and

adverse ecologicaleffects,additionalanalysesmaybe un- contaminantsare appropriatesubjectsof study and how
necessary. On the otherhand, if contaminantconceni_a- best to evaluateexposureat a particularsite. And,asin all
tionssuggesta needforfurtherinvestigation,theinitialsite otherdecisions of thistype, the RPMCanconsulttheBTAG
descriptionmayidentifypotentialexposure routesuseful before committingresources.
in targeting theadditional studies to media and areasof The work scope can either specify receptors for
greatestconcern. Targetingstudies makes the most effi- exposure studies or set criteriafor selecting receptors.
cientuse of the timeandmoneyavailablefor the ecological Receptors studied in the exposure assessment could be
assessment, chosen fromamong the site's biota, or surrogatespecies

A site visit should form part of the initial site (e.g., standard test species)might beused. Residentspe-
description phase. In addition, the RPMmay decide to cies used as receptorscan be selected from among those
characterizethesite's ecology furtherby conductinglim- most likely tosufferadverseeffectsfromsitecontaminants
ited fieldstudies. These studies could include aerialpho- or those considered representativeof or critical to the
tography,evaluation of habitats' suitability for wildlife, ecosystem. Alternatively, the work scope could specify
functional evaluation of wetlands,6qualitativeor semi- receptorsforfurtherstudy becausethey areofconcernfor
quantitativeexaminationof theenvironmentfor evidence statutory or other reasons (e.g., those species protected
of stress (e.g., stressed or dead vegetation,bare soil and under Federal law). When the RPMhas satisfied these
erosion, dominance by pollution-tolerantspecies), and criteriaforchoosing receptors,he orshecan thenconsider
fieldverificationof the presenceor absenceof key species, which of the species are most amenable to rapid and
Atsome sites, the existence of site descriptions made prior inexpensive field evaluation. Field, laboratory, and litera-

to contamination may enablethe RPMto assemblea "be- ture studies conducted in the ProblemFormulationphase
fore and after"pictureof thesite. can alsoaid in selecting andcharacterizingreceptors.The

Basedon the informationdeveloped in this initial exposure assessment should includeinformationon feed-
_ite description,the investigator(underthe directionofthe inghabits,lifehistory, andhabitatpreferencesofreceptors.

RPMand with BTAGconsultation)shouldspecify: Tostudyexposuretocontaminants,theworkscope
might include additional chemicalanalysesand the mea-

• The receptors(habitatsand species)most likelyto be surementor estimation of exposurepoint concentrations.
exposed to site contaminants, Chemicalanalysis of plant andanimaltissues isone useful

techniquefor determining whether exposure to contami-
• The contaminants most likely to be of ecological nants has taken place. For contaminants known to

concern, _ _" bioaccumulate,analysis of tissues from organismsrepre-
senting differenttrophiclevels (e.g.,plant,herbivore,car-

. The ecological effects most likely to be important nivore) also permits measurementof dietary exposurefor
with regardto thesite, and species that feed on contaminated organisms. Biochemi-

cal, physiological, and histological studies can also pro-
. The studiesneeded to characterizeactual or potential vide information about exposure of receptors to site con-

adverse effects associated with site contaminants taminants.

and, whereapplicable,the hypothesis that the study The work scope could alsospecify studyingexpo-
will test. sure by means of fate-and-transportmodels. Fatecon-

cerns theultimate Chemicaldisposition of a contaminant,
such as remaining stable, undergoingphotodegradation,

l=xposure Assessment or combining with another substance. Transport,or mi-
gration,refersto the movementofa contaminantfromone

Sinceexposureassessmentquantifies the actualor medium to another, from one location to anotherwithin
potentialexposure of receptorsto contaminants,the work thesame medium, or into biota. Sitecharacteristics,con-
scopemustplanforstudiesthatgatherappropriatedataon taminants' physical and chemical properties, and

_A functional evaluation of a wetland determines the importance of the wetland for such values as wildlife habitat, pollution abatement,
and flood control. This type of study helps to establish the value of aparticular wetland as it relates to the need for r_nediation. Another
type of study, a wetland delineation, defines the boundaries of a wetland based on soil tyve, vegetation, and hydrology. The delineation
aids in the selection and evaluation of remedial alternatives. Site managers should cons_l't with'_heir BTAGs to determine which of these
studies are appropriate, if at all, and when they should be conducted, v
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_bioaccumulation studies provide information useful in composition between contaminatedand uncontaminated
predictingthe fateand transportof site contaminants, areasof a stream. Butanothersite might requirea more

detailed quantitativeanalysis to discern suchdifferences.
An important task in preparing a"work scope

Ecological Effects Assessment involves coordinating different types of studies. In an
ecological effects assessment, simultaneouscollection of

Ecologicaleffectsassessmentlinksconcentrations site chemistry data and biological field data allows the
ofcontaminantstoadverse effectsin receptors.Literature analysis to show clearlywhether a correlatio_exists be-

' reviews,field studies, and laboratorystudies provide the tween contaminantpresence andecologicaleffects.
informationformaking this link. However, theecological Toxicity tests (bioassays)consfituteamajortypeof
assessmentofa site maynot requireall threeofthese types study used in assessing ecological effects at Superfund
of studies, sites. Toxicity tests expose selected organismsto water,

Field studies of populations and communities7 soil, or sediment from the site to determinewhether the
supportecologicaleffects assessment by providing infor- mediumadversely affectstheorganisms.Mostcommonly,
mation on theconditionof populations ofresidentspecies techniciansperform these tests inlaboratoriesusing stan-
and on any contaminant-related changes in ecological dardtestorganisms. However, toxicitytestsalsocanoccur
communities. In their focus on residentpopulations,field on-site and can use residentorganisms.
studies play a central role in identifying receptors. Such Especially for a site with only one or a few con-
studies also can allow investigators to collectsamplesfor taminants, toxicity tests can contribute to the weight of
laboratoryanalysis, evidence linking the contaminants to biological effects.

Field studies focus on natural environments, in- Specifically, while chemical analyses indicate the presence
cluding freshwater, marine, or terrestrialenvironments, of contaminants,they do not indicate whethercontami-
Aquaticfield studies can includesurveys of benthic(bot- nantsare bioavailable, s In orderto have a toxiceffect, a
tom-dwelling)organisms and surveysof organismsin the contaminant must be both bioavailableand toxic. The

V watercolumn. Marinestudies canalso includesurveysof relationshipbetween toxicityandsitecontaminantsis less
coastaland tidal areas. In terrestrial environments,field easily interpreted for sites with a more complicated con-
studiesmayfocus on vertebrates,invertebrates,orvegeta- taminantpicture.
tion. An RPMalso may need to conduct fieldstudies in The work scope should coordinate the collection
suchhuman-managedenvironments as residentialneigh- of sitechemistry data and toxicity data. Whenthe work
borhoodsand otherlandscapedareas, sincesomewildlife scope specifies thattoxicity testswill occur in the labora-
species makeuse of these areasfor all or part of theirlife tory, field scientists should collect samples for chemical

-cycle. analysesandtoxicitytestsat the sametimeandin the _me
Generally,habitats thatare potentiallyor actually place. When the work scopecalls for in situ toxidtytests,

exposed to contaminantsrequire some field study. Con- chemicalsampling should happenconcurrentlyandatthe
suiting with the BTAGwill enable the RPMto select the same locations. In this way, analysisof thedatacan most
methods andlevel of effort appropriate to the siteand its clearlyevaluate correlations between toxicityresults and
remedialobjective. Whenever possible, the work scope contaminant le,_els.
shouldspecifystandardor commonlyacceptedfieldmeth- Consulting closely with the BTAGcan help the
ods. A future ECO Updatewill provide informationabout RPMdecide which tests are appropriateand the specific
fieldstudies useful at Superfundsites, conditionsunderwhich toconductthe tests. Afuture ECO

Levelof effort depends on the choiceof qualita- Updatewill focus on using toxidty tests in ecological as-
tive, semi-quantitative,or quantitative studies. In some sessments.
cases,qualitativestudies will adequatelydescribethe habi-

• tats and species at risk. However, most sites with sus- Risk Characterization
pected adverseeffects will requiresomesemi-quantitative
or quantitativestudies. For example, at one site a semi- In ecological assessments, risk characterization
quantitativeapproachforevaluatingeffectsofstreampol- evaluates the evidence linking sitecontaminantswith ad-

lutionmight sufficientlycharacterizedifferencesinspecies verse ecologicaleffects.Tocharacterizerisk, theinvestiga-

7A population is a group of organisms belonging to the same species and inhabiting a conti_uous area. A community consists of populations
of different specie_ 1ivfng together. - --
8Bioavailabihty l'"sthe presence of a substance in a form that organisms can take up.
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torevaluatesallofthechemicalandbiologicaldatarelating
to thesite, comparingthe resultsof the exposureassess-

_ment with the results of the ecological effects assessment. Before approving a Work Plan,
In particular, fateand transportstudies canprovideevi- t he RPMs ho uId make ce rtain that
dence of links between site contaminantsand observedor

predictedeffects, the contractor has the trained
Also relevant to risk characterizationare there- personnel, specialized facilities,

sultsof the chemicalanalysesof media,toxicitytesting, and specialized equipment ne-
andfieldstudies.At somesitesRPMswillhavehadthese

studies conducted along contaminantgradients. Where cessary to carry out the work. If
risk characterization establishesa link betweencontami- not, qual ified subcontracto rs
nantsandadverseeffects,itshouldalsodescribethequali- should be sought for those tasks
tativeor quantitativeecologicalsignificanceof theseef- where their qualifications arefects.

A successfulwork scope is one that correctlyan- needed.
ticipates the types of studies that will provide the data
needed for riskcharacterization.

' Quality assurance is the set of procedures that
ensure thatthequality of data meets theneeds of theuser.

The results of an ecological TheWorkPlanestablishesqualityassuranceforfieldwork
and laboratory analyses by specifying criteria for suchassessment support the re- items as sample collection,samplehandling,andnumbers

medial decision-making process of replicateanalyses.Selectingstandardmethodssped-
only if the data are scientifically fied in EPAor otherFederalagencymanuals(subjectto

_' defe ns ible. EPAapproval),when these methods areappropriate,can
provide confidenceof a stated level of quality assurance
because they have built-inqualitycontrolactivities.

Laboratoriesthatconduct standardtoxicitytests,
Quality Assurance suchasthoserequiredundertheNationalPollutantDis-

chargeEliminationSystem(NPDES),havein placequality
The results of an ecological assessment support control procedures that arereadily subjectto reviewand

the remedialdecision-makingprocessonly if the data are audit. Contractorsexperiencedinconducting fieldstudies
scientificallydefensible. Usually,this meansthat thedata should also have standardproceduresfor ensuringaccu-
should be(1)accurateand (2)amenabletostatisticalanaly- racyand reproducibilityin their work. As an exampleof
ses (forquantitative studies). Data qualityobjectivesare quality control in a field study,a survey of benthic inver-
qualitativeandquantitativestatementsof theoveralllevel tebratescould require an independenttaxonomistto clas-
of uncertainty that a decision maker is willing to accept, sify a randomly selected sub-set of the organisms identi-
Consequently, data quality objectives reflect the statistical fled by the study's field or laboratory staff.

designof the study andthe level of significanceneeded to Whentheworkscope specifiesclear and appropri-
support any conclusion that might be drawn from the atequalityassuranceprocedures, the datacollectedshould
study. Forexample,the SOWshould specifya samplesize satisfy the specified dataquality indicators of precision,
large enough to _accountfor naturalvariabilityto ensure accuracy,representativeness, completeness, and compa-
thatDQOsaremef: Ia reviewing the WorkPlan,theRPM rability.
shouldensurethatminimum samplesizes arespecifiedfor :"
statisticallyvalidanalyses,thatsignificancecriteriameet EnsuringContractor Capability To Do
theneeds._fj0x:remedialdecisionmaking,andthatquality Work
control procedures are in place to ensure accuracy and
_recision. Ecologicalstudies require trainedpersonnel,and

_' some studies also require specialized fadlities andequip-
ment. Beforeapprovinga WorkPlan,the RPMshould be
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satisfied that the contractor proposing to carry out the to evaluate aquatic systems are standard procedures de-

_ork cando so. Ifnot,qualifiedsubcontractorsshouldbe veloped for NPDES. ManyStateshave certificationpro-
soughtfor thosetaskswhere theirqualificationsareneeded, grams forlaboratories thatconductNPDEStoxicitytests.

Ifthework scope calls for such testsata site, theRPMcan
Personnel ask that the contractoruse a laboratorycertifiedin at least

one State(if possible, theState where the site is located),
Inselecting a contractor,an RPMmust lookfor a and that the laboratoryshow proof that it hasconducted

direct match between contractorqualifications and the the same or similar tests in therecentpast. Alternatively,
scope of work. To this end, the RPM should request wherea Stateand its neighboringStateshaveno certifica-
informationon the specific training and experience of tionprogram,theRPMcanobtainthenameofanappropri-
proposedindividualswith respect to the specific tasksto atelaboratoryfromtheStateagencycharged withregulat-
be undertaken. For example, if a Work Plan calls for ing NPDESpermittees. In the case of field sampling, the
samplingbenthicinvertebratesina stream,thoseconduct- BTAGorRegionalfieldbiologistscanevaluateacontractor's
ing the studyshould: capabilities.

In all cases, contractors must possess both the
• Befamiliarwith the types of equipment (e.g.,Surber appropriate equipment and staff trained on that equip-

sampler,artificialsubstrates)appropriateto thestudy ment. Forinstance, a commonlyused method forcollect-
site; ing fishinvolves electroshockequipmentthat stunthefish,

causing themto float to thesurface."Electroshockequip-
. Knowhow and where to collectsamples (e.g.,what ment ranges in size from small backpackunits to large

kindsof streambottoms supportwhich species); boat-mounted units. For both safety and efficacy, it is
essential to use the right size of equipment manned by a

• Know what kinds of environmentaldata to collect crew familiarwith its operationand safety requirements.
alongwith thebiologicalandchemicalsamples(e.g.,
water temperature,pH, dissolvedoxygen,hardness); Review Of Interim And Final Products

q_' and

• Have the requisite taxonomic expertise to identify In keeping with the suggested phased approach,
the organisms (principally the larval stages of in- theRPMshould planforBTAGreviewofinterimproducts
sects)collected, such as initial site descriptions,initial field surveys, and

reports on specific studies such as toxicitytest results or
On the other hand, these same individuals may field data. Such reviews form thebasis for revising the

lack qualificationsfor conductingother types of studies, work scope to account for the new findings.
such as wetland assessments or the collection of small In addition to the interim products mentioned
mammalsfor tissueanalysis. Althoughsome experienced above, the RPM should have the BTAGreview the draft
biologistshavedeveloped considerableexpertiseworking Work Planand the draftecologicalassessmentbeforethe
in a wide variety of habitatsand with a broad range of contractorproceeds with the finalversion. Withregard to
species, manyothers are specialists in their fields and do the draft ecologicalassessment,theRPMshould particu-
not know the details of conducting studies outside their larly request the BTAGto comment on the quality of
specialty.Consequently,theRPMmustaskforevidenceof studies and the validity of their findings. TheRPMwill
specific individuals' capabilities to carry out proposed also want to know whether the datasupport any conclu-
tasks.Thisevidence canconsist.ofresultsof similarstudies sions about proposed remedialactionsat thesite.
conductedin the past. These results should demonstrate
thatthecontractorperformedstudies correctlyandthatthe
resulting dataserved its intended purpose. Sample Work Scope

Facilities and Equipment TheAppendixpresentsanexampleofthekindsof
components likely to occur in a typicalwork scope. Of

The RPMalso should require a contractor todem- course,workscopes designedfor particularsiteswill differ

_lv_s.tratecapabilityintermsof anyspecialized facilitiesand significantly from the general one in the Appendix. An
eqmpmentneeded to conduct the studies selected for a RPMwill find itnecessary to tailor the work scope to the
particularsite. Forexample,most ofthe toxicity testsused specificconditions andobjectivesatan individual site.
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Theexample in the Appendix also demonstrates Conclusion
_' howBTAGreviewofinterimproductscanalter_e scope

andlevel of effortfor succeedingtasks. Theexample ThisBulletinhassummarizedtheissuesanRPM
alwaysstatesthat productsare subjectto reviewand needsto addressin developingworkscopesfor theeco-
approvalby thesitemanager,becausetheBTAGhasno logicalassessmentof Superfundsites.Becauseeverysite
officialauthoritytoapproveordisapprovecontractorwork. presentsa uniquecombinationof studyproblems,RPMs
Nevertheless, whereverappropriate,the RPMshouldask should considertheexpertadviceof BTAGmembersasan
the BTAGfor review and advice on each product. In essential part of the planning process for these assess-
scheduling a project,RPMs need to allow time for the ments. These specialistsshould be consulted as earlyas
review process. In fact, someRegional BTAGsrequirea possible in the planning stages for a site, and should
minimumreview period, remaininvolved in theplanningandoversightthroughout

In addition to the general work scope in the Ap- the life of the project. Byinvolving theBTAGin thisway,
Pendix, RPMsin several Regions have available to them the RPMcan be assured thatecological as well as human
genericwork statementsor other guidance materialpre- healtheffectswill receive the full attentioncalled for in the
paredby theirBTAGs.RPMsshouldcheckwith the BTAG law and in Agency policy directives.
coordinatorin their Region to obtain any such guidance.

Figure 2 Ordering Tasksin an Ecological Assessment
An investigatorcan conductsimultaneouslysome of the tasks thai a Work Plan detailsfor an
ecologicalasse_.,ment. Asindicatedbelow,whichtaskscanoccursimultaneouslywillvarysomewhat
with_le site.. Note thatSite 2 .doesnotr.equire./ask6 (FinalData Collection),indicatingthatTask5
garneredall the datanecessarymraneco_ogicmassessmenL

Site 1 Site 2

TaskI I I Task2
SteDesoripti°nI I SiteRec°nnalssanceVisit[ I Taskl I Task2SiteOesc_ptionI {sita w, I

I Task3SiteScreening I I Task4I Draftof WorkPlanI Task3SiteScreeningI IT ask4 IDraftof Work Ran I

Task5
DataColleclJon

I Task5DataCollectionI I I

FinalDataCollection
Task 7 Task8

I Task7 I I Risk Characterization ] I Repo.Prepa_a_onIRisk Characterization I

ReportRevision

I Task9ReportRevisionI

"'_3 .... L±± ..... ±±2 _ '_ ....... r _-- ± ........ ±LL±L ........ • .......... ± .....
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..... APPENDIX

SUGGESTEDTASKSIN PLANNINGAND EXECUTING
AN ECOLOGICALASSESSMENT °-........

.. _ -,

.... Thefollowingtaskscanhelpa contractorin assemblinganacceptablydetailedandfocusedecologicalassessment.
W_ereverpossible,thesetasksshouldbecoordinatedwiththehumanhealthassessmentand any hydrogeologicinvestiga-
lions.

• A site'secologicalassessmentmaynotrequireall ofthetasks. Forexample,with sitedescription(Task1)andthe
reconnaissance visit (Task2) complete, the RPMmay decide that the WorkPlancan be drafted (Task4) withoutany further
sitecharacterization(Task3).

Note also thatan investigator canconductcertain tasks simultaneouslyratherthan sequentially,greatlyenhancing
theefficiencyof the process (Figure2). Predsely which tasks can occur simultaneously and which the investigator miJst
conductsequentially depend upon the site.

Task 1. Site Description

Purpose: Preliminary screening of the extent of contamination and the potential for adverse effects

Description: Qualitatively describe site basedon existingdatafromthePreliminary Assessment, SiteInspection,and
other sources, including:

V
1. Physicaldescriptionof thesite and its surroundings,includingphotos and detailed maps

2. Nature and extentof contaminationby medium andcontaminanttype

3. Site-associatedhabitatspotentially exposedto contaminants

4. Initialtoxicityassessment of sitecontaminantswith respect to environmental receptors,including
_ comparisonto criteriaandother benchmarks

r

Submitinterim reportto site managerforreview.

Task 2. Site Reconnaissance VisR

Purpose: Gatherfirst-handexpertopinionof site'sconditionandsuggestionsaboutwhat, if any, studies are needed

Description: Ifauthorized by site manager,prepareplanfor site reconnaissance,including:

1. Chemicaland biologicaldata needed formore completeinitial site description

2. Methods to be used to collectnecessarydata

3. Criteriafor decidingwhetherand what futurestudies might be necessary

Submitreconnaissanceplan to sitemanager for review.

Task 3. Site Screening

Purpose: With limited studies, identifyandcharacterizehabitatsandcharacterizeexposure and ecologicaleffects.
[Forsome sites, informationwill sufficefor riskcharacterization]
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Description: If authorized by site manager, further characterize site based on field observations, including, as
I! t appropriate:

iF 1. More detailed habitat identification and evaluation

a. Suitability forwildlife, including an endangered species consultation with State and Federal agencies

b. Ecosystem value and function (e.g., wetland functional analysis)

2. Qualitative and semi-quantitative surveys of flora and fauna

3. Toxicity tests

4. Additional chemical sampling

5. Identification of appropriate reference sites for comparison to each potentially exposed habitat

6. Simple modeling of transport and exposure

Submit interim report to site manager for review.

Task 4. Draft of Work Plan

Purpose: Develop a plan that will provide any addifional information about exposure and ecological effects that is
needed to characterize risk

Description: Draft detailed Work Planfor any further site investigations needed, including overall assessment objective
and, as appropriate:

1. Qualitative, semi-quantitative, and quantitative surveys of flora and fauna in potentially
exposed habitats and reference sites

2. Chemical sampling of media and biota in potentially exposed habitats and reference sites

3. Laboratory and in situ toxicity testing

4. Tissue analyses, enzyme studies, and bioaccumulation studies

_ 5. Simple modeling of fate and transport

For each proposed study above, provide:

a. Objectives of the study, effects to be measured, and relevance to overall risk assessment objectives at
the site

b. Proposed field or laboratorymethods and their risk-based detection limits (where appropriate), with
appropriate references to Agency guidelines or other source

c. Criteria fordetermining sampling locations, expected sampling locations (including detailed maps),
sampling dates, and sample sizes

d. Benchmark, or background values, where appropriate

e. Statistical methods to be u_-_dand data quality indicators to meet statistical significance criteria

f. Quality assurance procedures and quality control techniques.

Submit Work Plan to site manager for review and approval. Revise per site manager's direction.
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Task5. Data Collection
_ -

i]" Purpose: Gathernecessary data regardingexposure andecological effects

• Description: Conductthose studies approvedby sitemanager forimmediate exertion. Submitintefi_Y4ports to site
,° manager for review.

Task6. Final Data Collection = .........

Purpose: Basedon findings of studiesconducted,identify and collectanyfinaldataneeded to.assessexposureand
ecologicaleffects

,'J

Description: Revise WorkPlan per sitemanager'sdirection. Conduct next phaseof studiesasapproved by site
manager. Submitinterimreportsto site managerfor review. Repeat thisstepas needed. Task6 is an
iterativeprocessthatwill lengthenor shorten,depending on theresultsof studies.

Task 7. Risk Characterization

Purpose: Validate the dataand theirinterpretation,and characterizerisk.

Description:Preparethe following forreview by site manager:

1. Summary of biological and chemical data

2. Detailed outline of ecologicalassessment

Task 8. Report Preparation

Purpose: Prepare datafor presentation.

Description: Preparedraftecologicalassessment.

NOTE: Dependingon thescope and level of effortdecided on by the site manager,notall of the elements listed
below may appear in a givenassessment. Forinstance,not all siteswill require toxicitytestingorthe full
arrayof quantitative field studies. Thefollowing outline should be modified toaccountfor thestudies
actuallyundertaken atthesite with the approvalof the site manager.

1. Initialsite descriptionand potentialreceptors(include detailed maps wherever appropriate)

a. Physical descriptionof thesite

b. Nature and extentof contaminationby medium and contaminanttype

c. Potentially exposed habitats

(i) Surfacewaterhabitats

(ii)Wetlands

. • (iii) Terrestrialhabitats

(iv) Sensitiveor criticalhabitats

d. Potentiallyexposed species

(i) Vegetation
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(ii) Invertebrates

(iii) Vertebrates

(iv) Specialconcernspecies

2. Selectionof contaminants,species, andecologicaleffectsof concern

a. Contaminantsof concernand rationalefor selection

b. Species of concernandrationalefor selection

c. Ecologicaleffectsofconcern,acceptableand unacceptablelevelsofeffects,temporalandspatialscales
of concern, and rationalefor selection

3. Exposureassessment

a. Sourcesand exposurepathwaysof contaminantsof concern

b. Fateand transportanalysis

c. Exposurescenarios

d. Estimatedexposurepoint concentrationsby habitat,species, andexposurescenario

e. Uncertainty analysis

4. Ecologicaleffects assessment

a. Known effectsof contaminantsof concern(fromliterature)

b. Site-specifictoxicity testsmlaboratoryand in situ

c. Existingtoxicity-basedcriteriaand standards

d. Uncertaintyanalysis

5. RiskCharacterization

a. Observedadverse effectsin potentiallyexposed habitatscompared to referencesites

(i) Mortalityandmorbidity

(ii) Vegetation stress

(iii) Habitatdegradation

(iv) Presenceor absenceof key species

(v) Population assessmentof key species

(vi) Communityindices

(vii) Ecosystemfunction,suchas decomposition or nutrientrecycling

b. Analysis of contaminant concentrationsin relation to observed adverse effects

c. Analysisof bioaccumulationstudies

d. Analysis of toxicity testresults in relation to observed adverse effects
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e. Comparisonof estimatedexposure point concentrationswith criteriaand standards

f. Comparisonofestimated exposurepointconcentrationswithtoxicitydataand/or toxicityvaluesfrom
literature,as appropriate ......

g. Likelyecological risks associatedwith presentand future land use scenarios

h. Ecologicallyrelevant ARARs

i. Ecologicalconsiderations in selecting remedial alternatives (includingno action)

j. Uncertainty analysis

Submitdraftecologicalassessment to site managerforreview.

Task 9. Report Revision

Purpose: Preparefinal presentationof ecologicalassessment

• Description: Revisedraftecologicalassessment per site manager'sreview commentsand submitfinal ecological
assessment for inclusionin RI/FS.

r

'qv
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