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SUBJECT: 

FROM: 

TO: Superfund NationnJ Policy M!lrulgcrs 
Regions 1 • 1 0 

1. PURPOSE 

orr.:a: o't' 
so:...., W1.S':'E A1C) nn:JtCDICY' 

RC~ 

OS\VER. Directive 9285.7·28 P 

This guidance is intended to hc:lp Superfund risk manag~ make ecological risk 
management decisions th:Jt arc based on sound science. consistent acros.o; Regions. and present n 
characterization of site risks that is tr:lnSparcnt to the public. lt provides risk managers with si.x 
principles to consider when making ecological risk management decisions. The ability to 111!lke 
sound c:cologicnl risk management decisions is dependent upon the quality :md extent of 
information provided in the ecological risk assessment (ERA). All ERAs should generally be 
performed at every site according to the cight·stcp process described in: Ecologi.:aJ Risk 
Assessment Guidance for Superfund: Pl'ocess for Designing ami Conducting Eco/ogicol Risk 
Asscssmenrs (ERAGS. EPA 540-R-97-006. OSWER Directive# 9285.7-25. June 199i). The 
principles provided in this guidance supplement the ERAGS gujdnnce and will aid remedi:ll 
project managers (RPMs) :md on-scene coordinators (OSCs) in planning ERAs of :1ppropri:1te 
scope :md complexity m1d in idCJ:ltifying response :l.ltcm:ltivcs in the feasibility study or 
engineering evaluation/cost a.'l:llysis-thnt nre protective of the environment. (Sec Text Box 1.) 
By incorporating these principles into tncir 'decision-making. risk mnnnsers 'Will be able to 
present a clear rationale for their ecological risk m:m:1gcment actions which they c:m 
communic:1te to the public in the proposed plan :md the Record ot"Decision. or the Action 
Memo. Implementltion of this gUid:lnce should not restrict the ability of nntur:ll resource 
trustees to investigate injuries !0 n:mmll resources. assess dam:1ges. :md/or restore h:lbit:ltS. 
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11. BACKGROID.'D 

As the Superfund progr:un h3s matured. 
it h:ss given more :md more considc:r:ltion to the 
potential effects ofba2:lrdous substmccs 
rclC3SCS on ecologic:al receptors. This inc:re:lsed 
focus on ecologic:al risk.co ba.~ highlighted the 
need for more guidance on ecologic:U risk 
man:lgemc:nt. 

The ~ational Oil o:md Kl2:u'dous 
Subsumces Pollution Contingency Pt:m f.\CP) 
st:ltes t.~t.: .. A1 terna:ives sh:lll be :lSSC:S5ed to 
determine whether :hey e:l."'l :ldeq'U:ltely protect 
hum:m health :md the environment. in both the 
short- :md long-term. from W'l:lccept:lble risks 
posed by h3z:lrdous subsunces. pollut:mts. or 
cont:unin:mts present :n the site by eliminating. 
reducing. or controlling exposures to levels 
c:st:lblished during development of remediation 
goals consistent v.itb § 300.430{e)(2)(I) ... 
(40CRF 300.430(e)(9}(iii)(A)). The~CP 
cstlblishcs a protective risk range for hum:m 
health. but provides little guid:!nce reg:miins 
devdoping remedi:ltion goals considered to be 

! 
I Text Box 1. Ri~ ;\hn21:emcntvs..lmk 

Asse5sment 

This doecment dells with the :1ppiicttion 
of priDciplc:s that help to <1ccomplisb the 
mamgc:mc:lt of ecologicl risk in :1. 

consistent omd appropri:lte m:mnc:r. This 
includes decisions :1bout whethC" to 

respond ~d bow to select a. rtSPOnse 
:Utc:native th:lt is protective. The 199i 
ERA gujd:mce provides a st;mc:brdizcd 
~to identifY adverse effc:cts:md the 
severity of those effects. That guidance 
docs not suggest that all ecotogicl risk 
assessments must be identic::U. nor docs it 
susscst that an ccologic:ll risk :ss.~ctts 
~ill require the s:m1e level of effort tO 
.:ill ow approprinte risk mamgc:me:nt 
decisions. 

adcq~tc for protecting ecological receptors. The ~CP also st:ltes that applicable or rclC'\'<lnt :md 
appropriate requirements (ARAR.s) shall be considered in determining rcmcdi:ltion gocls .. Thus. 
ARARs th:lt :u-e r.ct ~on risks to ecological recepto~ such as w:uer qu:llity critc:fu/St:lte 
standards established under sections 303 :md 3tH of the Con \V:uer A~ ... m~ be considc:ed in 
detcmining remediation gollls th:lt :ue protective. but other fuctors ::Uso influence this 
dctermin:ltion. Although some states m:1y also h!lve promulgated st:l.nd:u-ds tbrsoil or sedimc::nt. 
there gcnc:r.Uly :u-e no current fedcr.ll ARARs for sediment or soi1. 

Establishing remediation g03ls for c:cologie:ll receptors is considerably more <iifficult th:m 
csmblishing such go:Us for the protection ofhum:m he::Uth due to the p:1ucity ofbro:ldly 
applicable :md qu:mtifiabie toxicological d:ltl.. Further. owing to the ~e v:lri:uion in the ldnc!s 
:md numbers of receptor speci~ present at sites. to their differences in their ~tibility to 
cont:uninnnts. to their recuperatiVe potential following c::xposure. 3nd to the tremendous v:uiation 
in environment:ll bioavailability ofm:tny contunin!lnts in diffc:rent media.. protective exposure 
levels arc best cst:lblished on a sitewspccific ba.~s. . 
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UI. ECOLOGICAL RISK ASSESS~/ MA.~"lAGEMENT PRINClPLES 

A goal of the Superfund program i:;; to select remedies that :tre protective ofhum:m he:llth 
and the environmen~ both in the short-tenn and long-tcnn. Since ecologiCal receptors :n sites 
exist within a larger ecosystem contex4 remedies selected for protection of these receptors 
should also :tSsure protection of the ecosystem components upon which they depend or which 
they suppon. Except at a few very large sites. Superfund ERAs typically do not addrc:ss effc~ 
on entire ecosystems. but rather nonnruly gathc:r effects ®ttt on individll!lls in order to predict or 
postulate potential effects on local wildlife. fish. invertebr:1te. :md pl:mt populations :md 
communities that occur orth:lt could occur in specific habit:tts at ~ites (e.g.. wetland. floodpl:rin. 
stream. estu:ll'y. gra.~sl:md. etc.). Ecologic:al risk a.~sments incorporate :l wide range of tests 
and studies to either directly estimate community effects (e.g.. benthic species diversity) or 
indirectly predict local population-level effects (e.g .. toxicity tests on individual species). both of 
which can contribute to cstinuting.ecological risk. Superfund remedial actions generally should 
not be designed to protect org:misms on an individual ~is (the o:CQtion being design::tted 
protected status resource:;;. such as listcl:i or c:andiciate threatened and end:mgen:d species or 
treaty-protected species that could be a-posed to site rele:t.~). but to protect Ioc:ll populations 
and communities of biota. Levels ~tare expected to protect local populations :md communities 
can be estimated by extr:lpolating from effects on individuals and groups of individuals using a 
lines-of-evidence: approach. The pc:rfonnancc ofmulti-ye::u- field studies at Supc:rf\D'ld sites to try 
to quantify or predict long-term changes in local popuhtions is not nc:cess:uy for appropri;ltc: risk 
management decisions to be made. D:~.ta from discrete field and l3boratory studies. if properly 
planned :md :~.ppropriately interpreted. can be used to estimate local population or community· 
level effects. 

Risk m:magc:rs should genc:rally adhere to the si.x principles ~1ed below whc::n seeping 
ecological risk asses.~ents and when nklking ecological risk ~ge:ment deci.'iions. 

Principle ~o. 1 ·Superfund•s goal i.~ to rcdoee ecolo1:ic:al ri.~kh to level~ that wiD n:sult in the 
recovery and m2intenanee of healthy JOCll popubtions and communiti~ o!biot:L Tne s03l 
of the Superfund program is to select a response xtion that will result in the recavc:ry anc!for 
maintenance ofhe:Utby loc:U populations/communities of ecologic::tl receptors th:tt :m: or should 
be J)J'CSent at or near the site:. Superfund risk m.:m:1gc:rs :md risk assessors should. select 
~sment endpoints and mC:lSUl'CS (as defined in the 199i ERAGS) that: 1) :u-e ceologic:illy 
relevant to the site: Le_ imJ)Or::mt to SUStaining the ecologic:U struc:tm"e:md function of the local 
populations. communities :~.nd habi'tlts prc:scnt on or nc:::u- the site:. and 2) include species thott ;l."e 

exposed to :md sensitive to site-n::lated cont:Jm.inants. In :ddition. ifindividu:U thrcuened or 
endangered species or critic:U ~bit:US tor such species :u-e present~ :1 site.. the (edc::r:U 
Endangered Species Act or :t St:Ltc cnd:lngcrcd species xt ::n.:1y be an .ARAR.. 

Principle ~o~ 2- Coordinate witti Federal. Tn"bal. :tnd State Natur:ll Resource TnL'\.tc:o.. It 
is Superfund •s goal th:lt our response: ~on.<; \It ill net crJy ~chi eve levels th:n :u-c: ;r.otectivc:. but 
will :tlso minimize the residtcl eeolosic:U risks at si:es. Due to flcto~ such :JS tec.'mic:ll 
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implemenmbility nnd response costs :~t some sites. however. EPA recogni2.es th:!t its response 
ou:tion m:1y not le:1d to complete recovery of the ecosystem :md Wt additional restor.uion 
01ctivitics by the rmtural resource trustees ~my be needed to bring Itltuml resources back to their 
baseline condition within :m acceptable time fr:lme. It is imporun~ however. that EPA :md the 
Trustees coordinate both the EPA investigations of risk :md the trustee investig:ltions of resource 
inju:ics in order to most efficiently use federnl :md stlte monies :md to not duplicate: efforts.. 

Principle No.3- Usc site-specific: ecolo~ic:al risk d!lt:l to support clc::n1up deci.~ion."* Site 
specific data should be collected :md used. wherever prncticable. to detc:rmine whether or not si:e 
rele:lSeS present urucceptablc: risks :md to develop quantimtivc: c:lc::mup leve_ls that are protective. 
Site-specific information c:m include. but is noc limited to. pl3Dt :md :mimru tissue residue data. 
toxicity test da~ bioav:Ulo.bility f:1ctors, :md population· or community-level effects srudies. 
Do.tn collection efforts should be coordinated with other efforts to collect dau for a human he:Uth 
assessment or for :1 natural resource injury o.ssessment by trustees. As in :111 risk assc::ssment.~ its 
scope should be tailored to the nature :md complexity of the site proble:m..i\ being addressed !md 
the respon.~e alternatives being considered. including their costs and implementlbility. 

Principle ~o. 4- Characterize site risks. When evaluating ecologic:U risks :md the potential 
for response alternatives to achieve acceptable levels of protection. Superfund risk rnan:1gers 
should c:harncterize site risks in terms of: 1) magnitude; i.e .• the degree of the observed or 
predicted responses of receptors to the rnnge of contamin.'lnt levels. 2) severity: i.e •• how m:my 
and to what e."<tent the receptors may be affected). 3) distribution; i.e .• areal extent :md duration 
over which the effects may occur. and 4) the potential for recovery of the affected receptors. It is 
importwlt to recognize. however. that a small area of effect is not neces.~ly OIS.Wciated with low 
risk: the ecological function of that arco. may be more import;mt th:m its size. 

Principle No.5- Communicate ri"'k" ro the public.. Superfund risk managers. in collaboration 
with ccologiC:J.l risk assessors, should clc:u'ly communicate to the public the scientitic basis :md 
ecological rcle"o·ance of the assessment endpoints used in site risk nssessments and the 
relationship bctw(:en the effect or exposure me:1.o;ures used to det~:m1ine ifthc:re arc :my :1dvcrse 
c:tTc:cts to any of the: assessment c:ndpoinlo;. For ex:unplc:. e:uthwonns nre not norm:Uly ~--rccived 
by the :PUblic ns importmt to ecosystem functioning but :1re very importmt in many h:J.bitats o.s 
they ::tre the main food source for many birds and small mammals :md they play a critic:U role in 
recycling soil nutrients and in improving the soil quo.lity for other pl:mts :md invertebrntcs. 

Principle No. 6- Rcmcdiate unacc:c:pt!lblc ceo ri~k.,. Working within the fr:unework of the 
NCP. Superfund's goal is to ~~-irnin:tte unacceptable ecological risks due to any rclc::lSC or 
thre:1tcned rclc::~.Se. Cont:Unin:1ted mc:di:1 th:1t are expected to constrain the ability oflocal 
populations and/or communities of pl:mts and aninwls to recover and m:Unuin themselves in a 
healthy state at or near the site (e.g •• contamination that significantly reduces diversity. inc:rea.'\CS 
mortality. or diminishes reproductive capacity) should be rcmcdiatcd to acceptlble levels. (Sec 
the following discussion under question #3 for :1ddition:U gujdance). · 
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r.,r. QUESTIONS RISK ~it\. "lAGERS AND RISK ASSESSORS SHOULD ADDRESS 

Although :ill si:e cleanup c!ecisions:lre nltim:ltely the responsibility ofEPA'"s Regioc:ll 
Administr:nor or the appropri~ desisn~ no ecologiol risk ~gement decisions should be 
Itl3de without coordin:lting \\ith the regional ecologic::U risk ~r. usu:illy the Region::!! 
Biologic:U T echniCll Assistmce Group (BTAG) Coord.imtor .. :md the n:preso:tt:ltive(s} frllm tbe 
~proprfute natur:ll rc:sol.D'I:et:'UStee :lgency(s). The BTAG Coordimtors3re listcd:n the end of 
this document. Frequent coordin:ltion :1mong the risk J%2!lmgc:r .. risk :lS"SC:SSOr,. :md trustees is 
critic:::U in selecting remedies th:lt provide :sec:cpt:lblc lcvels of protection. The eight-ste;> ERAGS 
process with i+..s five key risk :lSSC:SSO:'irisk tnan:lgc:r decision points (Seientifi~ent 
Decisioas Points) should :llv.':J:YS be used in conjunction with this guid:mce.. Addressing the 
following four questions. which highlight fimd:unc:ntcl ecologic:ll risk :1..~c:nt and risk 
m:m:1gement issues. should fllcilitlte rexhing sound decisions :u these fh·e points in the process. 

1. What ecological receptors sr.culd be protccud? 

ER.AGS provides inform;rtion on identifying :md selecting :lSSCSSment endpoints :or 
ev:lluating the ecologiCll risk to biotic receptors :u: sitc:s. An :lSSCSSment c:ndpoin: is ddined :ss: 

... an explicit expression of the environmc:ntll ,,.:uue th:lt is to be protected. ... Supcrfur.d risk 
assessments should use site·spceific zscssment endj)Oints th:tt addn:ss chemic::U spcci!ic 
potenti:tl adverse effects to loc:U popul:!tions ::md communities of pl;mts ::md anim:Us (e.g_ 
reductions in popu.b.tions offish-eating bi~ or reductions in surviv:U.. reproduction or species 
diversity of indigenous benthic: communities). The number :md brc::ulth of the :JSSCSSment 
endpoints depends on \he number :md type of contouninated h:lbit:lts at the site. Risk :lSSC'SSment 
measures (i.e •• me:J..c;ures of cft""ec:t. me:lSU!eS of C::X'JXISW'e. me:ISUI'CS of' ecosystem :md reo:ptor 
c~eristics) should then be selected b:lsed on site-specific conditions and used to inii:r cftec:ts 
on the loC:ll popul!l.tion or community of concern. E.x::unplc:s might include: toxicity test results. 
tissue concentr.ltions. ~d physio-chcmic:U measurements remted to fute :l.~d tr:l.nS]:)Ort of :he 
contaminants. 

2. Is there an unacceptable cco/()$:ica/ risk ar the sire? 

Unless the ecologiC:ll impacts :1re apJment (e.g... no vegc::1:ion will grow on the 
cont:lmin:lted ponion of the site or no benthic org:misms cc.ist in the sediment do\vnst:re:.un from 
the relensc). site specific bioiogiQ] d:!.u should be developed in order to detennine if there :u-e 
un:lccept:l.ble risks. The baseline risk assessment m.:l)' include site.specific toxicity tests v.ith test 
organisms that address the a.~ent endpoints selected for the site. These rcdily av:Ul:lble 
test o:-g:misms are eoMidered simogates for the nctu:l] species O."posed. The Region:U BTAG 
coordiruttor can identify the tests and species most appropriate for the site. Other techniques to 
estimate the magnitude and severity of risks may include modeling to predict food-cl\:lin tr.msti:r 
and seconci:lry toxicity ofbioaccumulative chemicals to upper trophic level receptors. the 
me:lSurcment of tissue concentr:\tions. the perform:mce of species diver.rity studies (e.g.. Rapid 
Bioassessment Protocols). and in-situ bionssays (e.g .. c:1ged fish/bivalves). Through the use of 
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field studies and/or toxicity tests, scvern.J types of ®tl~my be developed to provide supporting 
information for a lines-of-evidence approach to cbarnctcrizing site risks. This approach is tbr 
superior to using single studies or tests or me:~.surements to determine whether or not the 
observed or predicted risk is unacceptlble. 

If studies or testS pcrfonnc:d with site soil. sediment. or w:ttc:r dcmonstr.lie or predict 
serious adverse effects (e.g .• incre:lSed mol'tllity. diminished growth. impaired reproduction. etc.) 
on the selected assessment endpoints as comp:1red to ~1lldics or test.~ conducted at an appropriate 
reference site or using reference media. there is usually sufficient evidence to a..~ethat 
unacceptable: adverse effec:-.. o; luve occurred or ~my ocrur at the site. Indigenou...., species.. 
howeve:-. may be more or less sensitive thml test organisms. :md although toxicity tes:s may 
demonstr:lte that contunirumts are present in amounts potentially toxic to su.~tible organisms. 
the actunl risks to site organisms IIUl)' be of limited severity .. very short-lived or reversible:. 
Conversely. the adverse effects m:.y result in t.ie loss of a critical speei~ which may entirely 
c~nge the dominant structUre and properties of the community. 

Sufficient information should be collected in the ecological risk :lSsessment to allow the 
risk :lSSessor to make a :'C3.50ned decision :lbout: (1) cus:ility between levels of cont:lmin:ltion 
and effects. (2) whether the observed or predicted adverse effect on the site's loci popuiMion or 
community is of sufficient magnitude. severity. OlJ'C:ll extent. and dur.uion th:l.t they will not be 
:tble to recover and/or mair.tlin themselves in: hc::Uthy st:Ue.. .and (3) whc:therthc:se dfo.."'tS 
appear to exceed the n:ttur:ll changes in the components typic:U of simil:tr non·si:e-in:pactcd 
habitolts (i.e •• reference al"C:ls). The inforrrmtion g:uhered in the ~logic:ll risk :1.."\SCSSmcnt should 
provide a clear and concise c:stimate of ovc:r:Ul risk to the site under rc:vic:w. 

3. Will the cleanup cause more ecological harm than the currerJ sill! corJaminarion? 

Whether or not to elc:an up a site based on eeolosic:U risk CUl be::~. difficult decision :n 
some sites. 'W'hc:n ev:Uuating remedi:U :Utcm:Wves. the XCP highlights the im;>ort:mce of 
considc:ring both the sbon-term and Jong-tc:rm effects of the ... ':lrious ~tematives. including the no 
action :ll~ve. in determining whieb ones ·adequ:uely protect ht.nnan bc::llth ~the 
environment.... Even though :m ecologie:U risk 3SSCSSment may dc:monstr:lte tb:lt adverse 
ecologicl c:ffects ~ve occurred or :m: c::<pected to occur. it m:1y not be in the best interest of the 
overall environment to 3Ctivc:ly rcrnedi:lte the site. At some siteS.. especi:llly those th3t have r:.lre 

or very sensitive habitats.. remov:ll or in-situ trc::mnent of the cont:unination m:1y ~more 
long-te:m ecologic:l harm (often due to v.ide sprc:1d ph)'Sic:U dc:struction ofh:J.bitn) th:m lcr.'ing 
it in plaec. Conve:sely .. l=vins.~ent :md/or bi0:1cc:mnu.Wive cont:lmin:nts in place whee 
they In:ly serve :IS : continuing sOurce of substmtial c:xposure. tn:lY :1lso not be 3ppr0pri:ue. 

The likelihood of the response :lltc:nutivcs to achieve succc:ss :mt the time fr.nne tor .:1 

bioJogjQJ community to fully recover s.iould be considc::re.d in remedy sel~on. Although most 
receptors :md h:lbit:lts en recove from physical disturba.~ risk ~~c:rs should c::sn:fully 
wci~h both the short- ;md long.tc:rm c:cologie:U c:ffecz of ~ve remedi:1tion. 3ltem:lri,•es and 
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passive: alternatives when selecting a final 
response. This does not imply th:lt there is :1 
prcfc:rcnce fo:- passive remediation; all 
reasonable altemativc:s should be considered. 
For example, the resilience and high 
productivity of many aquatic communities 
allows for aggressive remc:cliation. wherc:lS 
the: rc:mov:U ofbonomland hardwood forest 
communities in an ~ea in which they cannot 
be restored due to water management 
considerations may argue heavily ag:Unst 
exten.c;ive action in all but the: most highly 
conuuninated ar~. 

The evaluation of ecologic:U effects 
resulting from implementing various 
alternatives should be discu:;sed in the 
Feasibility Study or the Engineering 
Evaluation/Cost Analysis :md should include 
input from the ecologicru risk assessor and the 
federal and/or SUlte trustees responsible: for 
the resources that may be impacted by the 
response. (See Text Box 2.) 

4. What cleanup J...~·eLr arc protective? 

When a decision is mo1dc: that a 
response action should be taken at a site 
based on unacceptable ecological ris~ the 
risk mannger normally then selects chc:mical
specific c:lc::mup levels that are ttccepUl.ble; 
i.e •• provides adeqtUtte protection of the 
ecologic:a1 receptors (as represented by the 

Tc:xt Box 2.. Deciding \Vhether to Rei pond 

Before making a response decision. the risk 
rruuugcr. in consultation with :m ecological 
risk nsscssor. should con:aidc:r in the conto.'t 
of a nin~tcrfu C\-alU41tion under the NCP at 
least the following frtctors: 

• the Ill3gni.tucle of the observed or c:xpcc:tecl 
effects of site rele:ssc:s !md the level of 
biological organization affected (e.g.. 
individual. local population or community). 

• the likelihood thnt these effects 'Will occur 
or continue. 

• the ecological relationship of the affected 
arcn to the surrounding h;lbitat.. 

• whether or not the :UTected 3I'e::t is a bigr.Jy 
sensitive or eeolog:i=lly unique environment.. 

• the recovery potcnti:U of the :rl'fected 
eeologic:aJ receptors and expected persistc:nce 
of the cbcmic:als of concern under present site 
conditions. :md 

• short- :md long-term effects of the remedial 
alternatives on the site habitus and t.~c 
surrounding ecosystem. 

selected 3Ssessment endpoints) at risk. The ris}> assessor Cl.'1 use the same toxicity tests. 
population or community-level studies. or bio:1ccumulation models that were used to determine if 
there was an urmcceptable ecologicru risk to identify appropriate cle:mup levels.. Sufficient 
testing and interpretation should~ performed at mous site loc.ltion.~ to qlJ!lntify the 
relationship between chemic:U c:Onccsntmtion..o; and effects. The data CiUl thc:n be used to c:stab:ish 
a concentration and respon.o;e gr:tdient to define the concentmtion that represents :m accept:lbie 
(i.e •• protective) level of risk. At some rel.ltively small sites. however. it In:l)' be more cost 
effective to remov~ treat. or conu.in all contamination l':lther t.lomn to genernte a concentration 
:md respon...;e gradient. 
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The difficulty is in determining the ~t:1ble level or adverse dfeas for the receptors to 
be protected: e.g.. what percent reduction in fISh surviv:u or in benthic species diversity is no 
longer protective? Thc::e is no ~gic .. number that c::m be used; it is dQCDdcnt on the 
assessment endpoints selected and the risk 3SSCSSment me:lSUteS used including chemic::11 ;md 
biologic::ll dau gathered from the r:mge of contlmina:ed loe1tions :md comp:u'l:d to the rcfcre:nce 
locations. Wlule it may be desirable to identify 3 stmdW numeric:U level of risk reduction U1;u 
is protective. it is impr.Jctic:lble to do this for C:Jch possible species t.h3t could be exposed. It is 
for this te:lSOn that surrogate me:lSUreS or representati\'e species :s.rc u.<;Cd to eval~e the 
ecological risks to the assessment cnd]XIint.c; 3t the site. The accc:pt:lble level of:ld.vc:rse effects 
should be discussed by the risk assessor :md risk ~ser as c:arly as possible in the risk 
assessment proc:c:ss and should be coordin.:tted with the trustees.. At sites in loc:uioDS wh~ 3 
large ounount of d:lt:l exists :elating 3bund3nc:es orpopul3tion/community indices \\ith cbemic:al 
conccntr::ltions ( c.s.. Pugc:t Sound. San Fr:lncisco Bay. the st:Ues of Ohio md Florid:i. :md some 
of the Environment:U ~onitoricg :md Assessmect Progr:un provinces). biotic: i.ndicc:s... instc::ld of 
chemical conc:cntr.Uions. may also be u.~ to select :1c:eepcblc levels and to dclinc::1te the arc::t 
nec:dicg remediation. 

V. IMPLEME\"TATIO~ 

These principles should be: followed at 311 sites with a planned or on going b3seline 
ecologic:al risk a.~cnt. It is the responsibility of the risk :mn:1ger. in consultation ,..;th the 
risk :lSSCSsor~ to select :md document :1 response and clc:::mup levels for the site th3t are protective 
ofhuman health :md the environment and meet ar"''llive AR.A.Rs. The fl!l3l selection of the 
remedy from runong alternatives th:lt satisfy these threshold criteri:1 c:m be made only 3fter :1 
thorough considerntion of the other seven bal:mcing :md modifyi."lg ~CP criteri3. The complex 
nature of ecosystems. the rrumy par:uncters th:tt c:m 31'fect bioava.ilabnity. :tnd the la."'gc number 
of species potentially :Ufected ~t :1 given site may result in :1 rel:ttivcly hish dq;ree ofuneet'tlinty 
conce:ning the level!i deemed necess:u-y to provide over.lll protection of :he environment. At 
these sites. the risk m:mager should incorpo1.1te a long·term monitoring plan. and a rcvlC".' 
schedule in the Record of Decision. The dau collected should be adeqU3te to determine it'' 
recovery is occurring in ;m acceptable :md ecologically relevant time frame or if any additional 
response action is wurr:mted. 

The Superfund progr.:un may update this guidance as more scientific infonnation 
becomes av~lablc reg:lrding the nature of adverse effects on ecologic:U resources resulting from 
hazardous ::tub~ttncc releases and the effectiveness of various response altc:matives in aiJevi:tting 
those effects. For :my additional information or questions about this guidance. ple:lSC contact 
Steve Ells (703) 603-8822 or Da'Vid·Ch3rtc:rs (732) 906-6825. 
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REGIONAL BTAG COOBDINAIORS 

Region 1 Patti Tyler. Cornell Rosiu 

Rcgion2 Mindy Pens* 

Region 3 JcffTunle (Acting) 

Region4 Lynn Wellman. Sharon Thoms 

RegionS Brend:l. Jones. J:unes Ch:lpm:m 

Region 6 Jon Rauscher. Susan Roddy 

Region 7 Steve Wharto~ Bob Koke 

Region 8 D:Ue Hoff. Gerry Henningsen 

Region9 CJ:Jrence CllW!:m. ~ed Bl:lck 

RegionlO Joe Goulc:t 

~OTICE: This document provides guidolnce to EPA sraff :md is desigcc:d to com::nmia:e 
national policy on ~g :md m:m:1ging ecologic:::11 risks.. The document docs not. ho~"C'Vcr. 
substitute for EPA ·s statutes or regulations. nor is it a. :egulation iue.I£ Thus. it docs not impose 
legally-binding requircrac:nts on EPA. s::ues. or the regula:ed community. :mG may not apply to 41 
p:n'tic:ul:lr situation based upon the circumstmccsofthc: site. EPA m:1y cl=ge this gui~c:e in 
the future. as :tppropr.ate.. 

c:c! Tim Fields. OSWER 
Mike Shapiro. OSWER. 
&r:y Breen. OSRE 
J:unes Woolford. FFRROIOSWER 
Ciuy ToJmSSOni. OS\V 
Bob C~c:Wulo. S~anci·Le:td Region Coordinator. Region 1 
OER.R Records 'Man:lger (Offutt). IMC. S202G 
OSWER Congressional Courtesy Copy ~ger(Ter.usak). 5103 .. 
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