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ECOTOMCOLOGICALs~~ OF PO-AL RELEASES~ -D) OF

OPERABLEUN~ 1147OFMORTWDAD WON ANDRELA~ONS= TO THE

WDIOA~ uQm W- TREATMENTFA~ PRO~CT

G.J. Goties andP. G. Newell

Potentialecologicalrisk associatedwith soil contaminantsin Pot-m
ReleaseSite (PRS)-d) of MortandadCanyonat the Los -OS Nati~ kb~
ratorywas assessedby perfotig anecotoxicologicdriskscreen.ThePRSsurrounds
Outfti 051, whichdischargestreatedeffluentfrom the RadioactiveLiquidWaste
TreatmentFatity. Dischargeat the outf~ is pemitted under the Clean Water Act
NationalPoUutionDischargeE_tion System. Radionucfidedischargeis regu-
latedby US Departmentof Energy(DOE)Order5400.5.

EcotoxicologicdScreening Actionbvek (ESA~) werecomputedfornonradi-
onufide constituentsin theso~,md humanriskSALsforradionucfideswereusedas
ESAG. Withinthe PRSand beginningat Outfd 051, sod was sampledat threepoints
alongeach of ninehear transectsat l~ft intervti. Sodsamplesfrom3 depthsfor
eachsamplingpointwere tiy~ forthe concentrationofa toti of 121 constituents.
my the resultsof tie surfacesampbg are reportedin thisreport.

Thespati changein radionu~de concentrationsfromthe outf~ to the down-
canyonsamplelocationswas statistictiy tisignificmt. The averageconcentration
(19.7pCi/g) of dpha=tting radionucfideswas higherthanvaluesreportedin a
differentstudyford 15 onsitelocationsfor the period197&1981and is 242Y0of the
meangrossalphaconcmtrationmeasuredinthesameareabetween1975and 1977
(Purtym~ et d., 1980). Thevariationwithintransectmeansin tiis study was high
(avg.std. dev., alpha= 3.1 pCi/g). Nthough the resdts of subsurfacesamptig are not
reportedhere, a cursoryreviewof the data revealedthat the concentrationsof several
of the PotentialContaminants of Concern(PCOCS)are highestat tie intermediate
sampkg depth,1.S2.5 ft. Of 121 screenedsoflconstituents,42 met tie criteriafor
PCOCS.However,25 ofthe42 PCOCswere constituentsforwhichthemaximumsofl
concentrationwas equalto or lessthan the lowestrequiredandyticd Ht, whichis
knownas the “contractor-requiredquantitationlimits”(crql’s). Exclutig the crql-
relatedPCOCS,tiere wereno semi-volatie PCOCS,1 volatie PCOC,5 inorganic
PCOCS,and 11 radionuctidePCOCS.TheinorganicPCOCSareheavymeti and areof
concernbecauseof theirsusceptibfityto biomagnification.Therewereinadequatedata
to makea determinationon 20 constituents.Animal@d sensitivitiesin descending
orderwere smti herbivore,sma~omnivore,smd carnivore,and largeherbivore. k
general,PRS5~(d) as a wholecannotbe proposedforNo FurtherActionat thistime
fromthe perspectiveof potentialecologicalimpact. The restits maybe compbce
issuesrelatedto the NationalResourceDamageAssessment,the CleanWater Act,
and/or the ComprehensiveEnvironmentalResponse,Compensation,ad Liabfity Act.
At least17 PCOCSrequirefurtherinvestigationin an EcologicalRiskAssessment.

Planneddischargeof “supercleaned”wastewaterfroma new plantWMadd to
the complexityof PRSconsideration.The authorstheorizethatradionuclidescouldbe
remobilized,matig them avaflablefor verticaland horizontaltransportand for
biotic uptake.



1.0. I~ODU~ON

h ecotoxicologicalscreening, hemfia referredto as “the-en,” Ww~mduc~ ~ ~ sm~
portionof MortandadCanyonat the Los Mamos NationrdLaboratorym), whichis locatedin
northcentralNew Mexico(Fig.1). Thepurposeof theScreenwas to assesstheneedforan Ecological
RiskAssessmentof PotentialReleaseSite(PRS)M(d) (Fig.2). A riskassessment,ifneeded,would
begin to assessthe potentialpast ecologicalimpactof the RadioactiveLiquidWasteTreatmentFacfl-
ity (RLWTF),whichdischargestreatedeffluentin a MortandadCanyonirdet. TheScreenfocussedon
examiningsoflcontaminantt data for an area includingOutfall051 Fig. 2), whichreleasestreated
effluentfromthe RLWTF. Thesampledarea extends800ft downcanyonfromOutf4 051. A secondary
purposeof theScreenwas to providescreeningresultsthat can be usedto v~date the Probabfistic
Riskand Hazard AnalysisGroup’senvironmentalhazard analysis@HA) methodology. Vtidating
the EHA methodologyprovidesa W betweenecotoxicologicalimpactscreeningand traditioti
hazard analysis(HA) such that a simpleEHA can be apphed to facihtiesconcurrentlywiti the
conductofHAs.

2.0. BA~GROUND

Themethodologyusedin thisreport isbasedon the more detded methodologyof Ecological
RiskAssessrnents.EcologicalWk Assessmentsare currendybasedon threeprinaples: ProblemFormu-
lation,Arudysis,and Risk~acterization @PA, 1992). h the Screenmethodology,the Ecological
RiskAssessmentprincipleshavebeenbrokendownintofiveworkingcomponents.

. Site ~aracterization

. EndpointSelection

. Hazard Identification

. Exposure/D=Response Estimation

. Risk Garacterization

Thesecomponentsserveas inputto a decisiontreefortheuse ofecotoxicological~g actionleveb
(ESALS)at environment restorationsites (Ebingeret aL, 1995).

2.1. Site Characterization
Section21.1 descriks the typesof operationsthathavebeenandcontinueto be conductedat

the RLWTFand associatedstructures. Section2.1.2 describesthe environmentaltopography,chate,
geologyand stratigraphy,hydrology,and ecologyassociatedwi~ PRS5W6(d).

2.1.1. DischargeRegulation

2.1.1.1. WasteGenerationand Discharge. LANLwas estabhhed duringWorldWar ~ to
designthe firstnuclearweaponand continuedto operateto advancenucleartechnologyafterthe war.
TechnicalArea50 ~A-50) wasbtit in responseto thegrowingneedfortreatmentand dispod of
Laboratorywastes. TheRLWTF,which is withinSotidWaste ManagementUnit (SWMU)WOl(a)
(Fig.3), beganoperationin 1%3 and continuesto operate. Thisfacfity treatsand removesradioactive
elementsfromfiquidwas&producedby % to 100wastegeneratorsfromthroughouttheLaboratory. me
liquidwaste is receivedby a ~ . e system,SW ~l@), whichis shownin Fig. 4. The facfity
is designedto treat 250 gd. /rein of contaminatedhquidsby neutrrdization,flocculation/clarification,
pH control,ion exchange,and fitration -, 1992).

Of concernto thisstudyis the operationalreleasefromSWMUm(d) intoMortandad
CanyonthroughOutfd 051 (Figs.4, 5, and 2). ThisAease is a permittedoutfallreleaseunder the
NationalPollutantDischargeEtiation System(NPDES),PermitNo. NMOOM355.SWMU
m(d) is the treatedliquidwaste dis~arge he (No. 64) fromthe RLWTF[5Wl(a)] to the stream
channeloutfti in MortandadCanyon.h 1983, this&rn.-diamirondischargepipe’sroute into

2
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Fig. 2. Appro-te kation of Outffi 051~1, Pm -(d) and sampkg for the ecototicolo~
- @O&: Ssmpkl,2,3 =’Transect #l”; samples4,5,6 = ‘T- =“; and so m

MortandadGym was ad-to accommodatethebtiding of theTargetFabricationFatity
~A-*213). AUSEnvir-enti ProtectionAgencyPA) WgionWa~ative orderwas issued
to the USDepartmentofEnergy@E) on February3,1935f-gm*=tion offie outf~ to
~viate streambti erosioncausedby h outf~ pipeenbg 25 ft short of the streamchanneL h
responseto tie administrativeorder, the pipe was =tended intothe streamchanna and the. .a~ tive orderwas dosed on October15,1936.

2.1.1A aean Water Ac~atiod Po~ution Dis- ~tion System. Mthough W
heated e~uent hasbeend condnuesto be samp~ and screenedbeforerelease,the tiated effluent
releaseintothe canyontit beganh 1963has redted in an accumdationofheavymeti and radi~
nu&des m the streamchannd sediments,bd sob, andunderlyingtuffm, 1992).This outf~ is
recordedhaving13 ~ES outf~ permitvioktionsfor* andcopperw, 1992).

21.1.3. Mdiationhtection of the PubficandtiEnvironment @OE 5400.5.) DOEOrder
54005, ~diation Protectionof tie Pubticand theEnvironment,”re@ates the ~ ge of radionu-
Mes fromOutfW051 WE, 1990). k additionto Hting doseto membersofthepubtic(onsiteand
offsite),contro~ on the releaseofU-d wasteswereadoptedto reducetie potenti for radiolo~
Contamma“ tionofnati ~ suchas W, x, andecosystems.DerivedConcen~tion
Guid*e ~G) valuesti he Wer for~d e~uent dischargeshave the o~ective of ~g
contamma. tionin tie entionment to the intentp-cable.
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Fig. 4. Schematicof drainlinesystemsfor RL~ influentand effluent.
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Map showingthe locationof the ~L RL~ dis~arge tito MortandadCanyonthrough
OutfaU051.

6



I

Table1 is a comparisonof arithmeticmem ~nmn~atio~ ofradionutides in the RL~
Precesseffluentfordendar year1991witi tie DCGS @end andG-s, 1995). me DCGSwere
exceededforfourradionucfides~r, IWCS,m, ~d Z41~), md thesumofthenormw radionutide
concentrations(measuredconcentrationdividedby KG) exc~ds 1.0. TheDCGSaretiquidradionutide
dischargescreeningleveb that, if exceeded,~k tie completionof a BestAv*ble Technology
(BA~ study, dtimate considerationof implementingtie BAT,andtheperformanceof a *k
assessment.

A BestDemonstratedAv~able Technology(BDA~ studyhasbeencompleted(RTG,1995),
and the selectedtechnologyis a hybridofreverseosmos~ and evaporationas themaintreatmentproc-
esses. TheBDAThas resdted inconceptualdesignof a proposednewRL~. TheDOEhas the
expectationthat any BDATimplementedby its managementandoperationWW) contractorsprotect

TABLE1

AVERAGERADIONU~E CONTENT~ COWNSON _ DCGVALUESOFPROCESS

EFFLUENTLANL RL=

Radionuclide Concentration DCG”(nC~) RatioConc~CG
(nCtiL)

3H 484.0 2,000.O 0.24

w& 0.04 100.0 0.0004

%e 0.27 20.0 0.01

mm 1.9 20.0 0.1

s4& 0.11 10.0 0.01

~r 1.7 70.0 0.02

Ssy 0.03 30.0 0.001

-r 0.24 20.0 0.012

%r 3.7 1.0 3.7

13rc5 3.1 3.0 1.03

mu 0.003 0.5 O.m

mfi 0.01 0.04 0.25

0.04 0.03 1.3

xl~ 0.05 0.03 1.7

Gross alpha 0.11

Grossbeta 10.8
.

‘KG - DerivedConcentrationGuidelinedefinedbyDOEOrderW.5 astheconcentrationofa radionucfidein
dag waterthatwoddresdtinalifitingl~rnrem committedd- bytheingestionpathwayovera l-yr
period.
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groundwaterand preventradionuchdeb~dup in the sofl@E, 1990). For anyconstituentsthatexceed
ESALS,an EcologicalWk Assessmentshodd extie the relationshipbetweenthe ESALSad DCGS.
Thisis importantto providingcriticalfeedbackon whethercomphancetits protecthumanand
ecological health adequately.

As a resdt of theBDAT,a proposednew RLWTFhasbeendesignedto the9570stage. me pre
dietedeffluentcharacteristicsare such that the modeleddischargewater wodd be essentia~yvoid of
ions. Thisessentidy dis~ed water is p-cd for dischargeto the samePRSin MortandadCanyon
that currentlyisbeingused. Mthoughit is a complexprocessrequiringstudy,the“supercleaned”water
could serveas an “ionseeker”thatWMattractradionuchdesthatare now bondedto soflco~oids
(Welch, 1980). This may, in essence,remobtie the radionuchdes,makingthemavtiable for vertical
and horizontrdtrmport and forbioticuptake. The distancefromthe PRSto offsiteareasis large;
remobw radionuctidesmaybe transportedfurtherdowncanyon,but equitibnumhkelywU1occur
well beforethe offsiteboundary. Nevertheless,hydrologictransportof radionuchdesis a complex
processrequiringsitespecific investigation.

Theremobtition conceptmay presenta uniqueoppotity to remediatethe PEaffected
area. Basedon a pretiary reviewof the scientificliterature,there are strongindicationsthat
concentrationsofbothradionuctidesandnonradionutidescanbeloweredtobelowSALSandESALS
using insitu phytoextraction.Phytoextractionis the termgivento thenew technologyof ustig large
biomassplantsto translocateSOUconstituentsto easilyharvested,above-ground,plantparts. This
potentialremediationopportunityneedsfurtherstudy.

2.1.1.4. Discussion. Withcodificationof ~E 5400.5in the CodeofFederd Reguktions
(10 CFR 834), the DCGSare legdy avtiable to the EPA for adoptionas maximumcontaminantleveb
~CLs) withwhichLANLmust complyunderstatutoryenforcement@anson, 1994). Becauseofthe
BDATstudy,currentplansto repkce or upgradethe RLWTFWMresdt in a muchcleanereffluent,
essenti~y consistingof dist~ed water @TG, 1995a). Thiswaterwfllpossesssucha void of ionsthat
its dischargeis considered“Dischargeof ~er Liquids,“ in ~E 5400.5. h thiscase,a new discharge
locationis permittedunderthe NPDESbecause“fiquiddischarges,eventhoughuncontaminated,are
prohibitedin inactivereleaseareasto preventthe furtherspreadof radionuchdespreviously
deposited”~E, 1990).

2.1.2. Enfinmenti Setting

2.12.1. Topography. ~ is locatedinnorthcentralNewMexico. TheLaboratoryties
100h (62mi) north-northeastofNbuquerque,NewMexico,and40 km (25 mi)northwestofSantaFe,
New Mexico.LANL md theadjamt communitiesofLos-OS andWhiteRockoccupy111krnz
(43 mi’) of the PajaritoPhteau, whichconsistsof a seriesof finger-~ mesasseparatedby deep
canyons(Fig.5). The orientationof the mesa top/canyon systemis east-westto northwest-northeast.
Mesatopson the westhave a maximumelevationof 2400m (~70 ft) and intersectwiththe eastern
flankof the JemezMountains.At the east end of the plateau,themesatopshavea maximumelevation
of 1800 m (5900 ft) as theyintersecttie &pano~ Vdey md WhiteRockCanyon. Al othermesa tops
are at elevationsbetweenthe westand east extremes(LANL,May1992).

TA- 50 (Fig. 1) and the RLWTFare locatedon the northcentralha~ ofLANL on the Mesitadd
Buey. TA-50is borderedbyMortandadCanyon,TenSiteCanyon,Two~e Canyon,andCanadadel
Buey. Themesa top elevationsb thisarea rangefrom21942218 m (~W~80 ft) (LANL,1992).

2.1.2.2. ~imate. Los Mm is locatedin an area witha semi-arid,temperatemountain
chate. The predominantwinddirectionis northto northeastwithwindspeedsgenedy lessthan
5.5 mph (40Y0of the time),but windsdo increaseto speedsgreaterthan 11 mph(20Y0of the time). The
strongestwindsoccurm thespring(LANL,May1992).

G the PajaritoPlateau,averagepreapitation is 18 in., with on-third of that resdting from
snow. Mostrainfd (40Yo)is the resdt of intensethunderstormsinJulyand Augustthatcan createlarge
volumesofsurfacerun-ff. Thewinterbringsan averageaccumdation of130cm (51in.)ofsnow,which
&o adds to run-offin thewarmermonths(LANL,May1992).

8



2.1.2.3. Geologyand Stmtigraphy.Two zone5~ hportanttositehracterization and
remediation:(1) the VadoseZoneand (2) fie upper satiatedZone.TA-50 is underlainby Mimene
and Pleistmenevolcanicandsedimentary~~. ASshownin Fig.6, thefo~owinggeologicunits
undertieTA-50(kted fromabovesurfaceto below ground).

. Tshirege(upper)Memberof the BandelierTuff

. Otowi(lower)Memberof theB~delier Tuff(includingGuajePumice)

. GuajeMember

. PuyeFormation

. SantaFe Group

ThePuyeFormationconsistsof(indescendingorder)

. the firstPuye Conglomerate,

. basalticlava flowsof ChinoMesa,and
● a =ond PuyeConglomerate.

The soti of the mesa topssurroundingTA-50are mairdysha~ow,wefl-drained,sandyloams. Thesoik
at Pm 5~6(d) belongto the TNAL Series(Nyhanet al., 1978).

Fig, 6. Schematicblockdiagramof the geologyand stratigraphyof the area surroundingLANL TA-50.

9



2.1.2.4. Hydrology. The surfacewater hydrologyis charactertiedby ephemeralstreams.
Runofffromheavythunderstormsor snowscan causeflowsthatreachtie RioGrande(LANL1992).
Effluentreleasesfromsewagetreatmentplants,industrialplants,andcoohg towersalsocontributeto
limitedsegmentflowsin thecanyons. Any flowwith a highdischargerate (thunderstormrunoffor
effluentrelease)tendsto suspendmd movelargemassesofsedimentdownthecanyon,somedmesdl
the way to the RioGrande(LANLMay 1992).

The groundwaterhydrologygenerallyis characterizedby threetypes of systems:(1) shallow
alluvium,whichis quitepermeable;(2) perchedwater; and/or (3) the main aquifer.

2.1.2.5. Ecology. Theprimarytargetgroupsof theecotoxicologicalscreenwere the mammals
that use MortandadCanyonpartiallyor tota~y for theirforagingneeds. Table2 listseach mammal
knowntobe foundinMortandadCanyonalongwithtiformationontheecologicalniche(s)occupiedand
the animalexposuregudd (foragingmode).

3.0. -ODOLOGY

3.1. EndpointSelection
Applicationof the screeningmethodologyto PM 5@0,06(d),ah calledSWMU5M06(d),

resultedintheselectionofendpointsthatfocusedoncommunityeffectsonfourkeyanimalexposure
guddsknowntohaveaccessto theareaknownas MortandadCmyon. Thekeyanimalexposureguilds
are (1) smallherbivoremammal,(2) large herbivoremammal,(3) smallcarnivoremammal,and
(4) smallomnivoremarnmd. h thisstudy, a guildis definedas speciesthat use simikr resourcesin
simdarways (Root1967). Thecommunityeffectendpointforeachguildisbasedon calculatedESALS
discussedinSec.3.4.

3.2. HazardIdentificationandPotentialContaminantsof Concern
Hamrd identificationincludesMsttigthe constituentsselectedas candidatesfor PotentialCen-
ts of Concern(PCOCS).Thebasisforgeneratingthe hstof 121candidateswas knowledgeoftaminan

chemicalsprocessedduringhistoricalsite activities;i.e., dischargeintoMortandadCanyon. Section
3.3 summarizesthesamplingandanalysisplanusedto acquireandmeasurethe amountsofthesecmdi-
date PCOCSand samplelocationsare identifiedin Fig. 2. CandidatePCOCSare listedin Table3.

3.3. SamplingandAnalysis
h June 1993,a four-phasesamplingandanalysisschemewasemployedat PRS5@m(d)/

MortandadCanyonsampkg area,per ~ WorkPlan LA-UR-92-969(LANL 1992). The fourphases
were (1) fieldsurvey, (2) fieldscreening,(3) fieldsampkg, and (4) laboratoryanalysis. Every third
samplewas subjectedto the followinganalyses.

●

●

●

●

●

●

●

●

●

●

Gamma spectrometry
Tritium
TotalUranium
IsotopicUranium
IsotopicPlutonium
Strontium-90
VolatileOrganicAromatics(SW 8246)
Semi-VolatileOrganicAromatics (SW 8270)
Metab (SW 6016)
Polychlorinatedbiphenyls(SW 8080)

10
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TABLE2

SPECIESLISTFORMAMMALSIDmHED -IN MORT~DAD WWON

(~OM TA-52TO SANILD=ONSO SACREDAREA)4b

Common SpeciesName’ Niche(s) Occupiedb Wmd fiposure
Name” Guildb

*r mouse Peronrysm Primaryconsumer/herbivore Smallherbivore
maniafatus ● Jsmiper/grassfanduplandclimax mammal

● Pinyon/juniperwoodhndUpEandclimaxand earlysu-ion
● Ponderosapineuplandctiax, earlysu~ion and riparian
● Mixedanifer forestuplandc]imaxandearlysumession
. Sprum/fir upfandclimax

)rushmouse Pmmyxus @l;i Primarycorsaurner/herbivore Smallhetiivore
● Pinyon/juniperwoodlanduplandclimax mammal
● Sprum/Hr uplandclimax

‘ocket ~omomysbottac Prima~mnsumer/ground-roots Smallherbivore
~opher ● Pondemsapineforestupbnd climax mammal
mng-tailed Microtus Primarymnsumer/ground~ramr Smaflherbivore
fole Iongiuudus ● Ponderosapineforesteaflysumion mamma1

. Mixedanifer fomt earlysumesaion
● Sprum/fir uplandclimax

~olorado Eutssmiasminirmss Primarymnaurner/herbivore Smaflherbivore
:hipmunk ● Pfnyon/juniperwoodlanduplandclimaxfolia~eed mammal

● Pondemaapineforestuplandclimaxandearlysumeaaion
● Mixedanifer forestuplandclimax

jilky-t Pemgnathus Primaryconsumer/ground-seed Smallherbivore
mouse c Ponderosapineforestuplandclimax
My -S claphus

mammal
Primarymnsurner/groundg- herbivore brge herbivore

Mountainelk nelsoni ● Juniper/grasslanduplandclimax mammal
● Pinyon/juniperwoodlanduplandclimax
● Pondemsapineforestuplandclimax
● Mixedanifer forestuplandclimax
● Spruce/firuplandclimax

Muledeer Odomilsus Primarymnsumer/groundbrowserherbivore brge herbivore
henrionus ● Juniper/grasslanduplandclimax mammal

● Pinyon/juniperwoodlanduplandclimax
● Ponderosapineforestuplandclimax
● Mixed-mniferforestuplandclimax
. Spruce/firuplandclimax

Blackbear Ursusameriorrrus Omnivore hrgeomnivore
● JuniperwoodlandupEandclimax mammal
● Ponderosapineforestuplandclimax
● Mixedanifer forestuplandcfimaxrevenger and omnivore
● Sprum/fir upfandclimax

Coyote tinis Iatrans %ondary conaumer/predator/camivore Mediumcarnivore
● Juniper/grasslanduplandclimax mammalc
● juniperwoodhnd uplandclimax
● Ponderosapineforestuplandclimax
● Mixed<oniferforestuplandclimax
● Spruce/fir uplandclimax

Pormpine Eret}lizon Primaryconsurner/foliag=ambnum Smallherbivore
dorsatum ● Ponderosapineforestuplandclimax mammal

● Mixed-coniferforestuplandclimax
a 1 ANIT * an?

Lfilw L 177L

h Ebinger, et al., 1995
c Note: Medium mammal is not a listed animal expnsureguildbodysk. Howeverfforthepurposesofthisreport,a

smallmammalexposureguildisconsideredtobeprotdve ofthemediummamma.
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TABLE3

CANDIDATEPOTE~AL CONTAMINANTSOFCONCERNAT PRSW*(D)

MORTANDADCANYON
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Shaflowboreholes(3 ft d~p) wem~de ~ ~oups of ~ alongninehear transects (Fig.2)
that were perpendicularto the stream~~el. me firsttransectwas in linewithOutfall051, and the
additionaleight transectswere locatedat lmft ~temals extmded alongthe lineof drainage,for a
total horizontaldistanceof ~ ft. Eachboreholeseinedas a samplepoint;thus, therewere threesam-
ple pointsper transect. Ofthe threesamples,onewas positionedin thechannelbottom,onewason the
north-facingslope,and one wason the south-facingslope. Sampledepthswithina boreholeincluded
M.5 ft (“surfacelevel”),1.%2.5 ft, and M ft. A totalof 27 sampleswas takenfromthesampkg area
at each depth. Beyondreviewingthe data for alldeptk forselectingthe maximumsoilconcentration
forcomparisonagainstthe ESALSand/or backgroundlevels,onlysurface-levelradionuclidedata are
analyzedand presented. Datafor all PCWS forall depthswillbe analyzedand presentedin a
subsequentriskassessmentreport.

3.4. RadionuclideData Analysis
Surfacesampledata werereducedand plottedforsix radionudides.Assuming thatthesam-

ples withina transectconstitutereplications,data for the six radionuclideswere subjectedto analysis
of varianceand 241Amand%r dataweresubjectedto theDuncan’snewmultipl-range testto evaluate
the statisticalsignificanceof the spatialchangesin radionuclideconcentration. The spatialvariation
(error) is importantto understandingthe relationship,if any, of dischargefromOutfall051 withthe
soflcontaminant data. Assumingthat sampleswithina transectare replicationsto statistically
analyzespa~ changesusingleastsquaresanrdysesis plausiblebecauseslopeaspectisheldconstant
for each transect;i.e., each transecthas a north-facing,a south-facing,and a channelbottomsample.

3.5. Exposur~os&Response Estimation
Theexposure/dos-response estimationwasbasedon thecdcuhtion of the ESALdevelopedby

Ebtiger et al. (1994). me ESALis a screening-leveltoolusedas a benchmarkto determine the potential
adverseecologicaleffectsat a PRSthatmay leadto a decisionofNo FurtherAction@FA) or an Eco-
logicalRiskAssessment.TheESALisbudton foragingmode,behaviors,typesof foodconsumed,the
amountconsumed,and theNo ObservedAdverseEffectLeveb(NOAELS)fromtheEPA’shtegrated
RiskInformationSystem(INS) database(EPA 1992)or HealthEffectsAssessmentSummaryTables
(HEAS~ (EPA 1993). ESALSweredevelopedfor threetaxa:mammals,birds,and reptiles. Species
withineach taxa weregroupedintocategorieshavingsimilarexposureproftiesbecauseofa common
foragingmode. Exposureguildsweredevelopedforcarnivores,insectivores,herbivores,grainivores,
nectivores,and omnivores.Carnivoresprimarilyconsumeothervertebrates,insectivoresconsume
arthropods,herbivoresfeedprimarilyon the stemsand leavesof vegetation,grainivoreseat seeds,
nectivoresconsumenectar,andorrmivoresconsumea varietyofau thesefoodtypes. Totalingestion
rates and soil ingestionratesfor any bird,mamrnal, or reptilewerebasedon the empiricalrelationship
betweenbody sizeand metabolicrate (Ebingeret al., 1994).

3.6. IngestionEstimation
For the preliminaryecotoxicologicalscreeningof PRS50W(d), the selectedanimalexposure

guildsofconcem are withinthemammaltaxa. TheequationsinAppendixA wereusedby Ebingeret.
al. (1994) to estimatefoodand soil ingestionratesfor keymammalguildspotentiallyaffectedby PRS
50-006(d).

TablesB-1 throughB-3 in AppendixB list the parametersused to calculatethe intakeratesfor
the key animalexposureguildsin thisscreening. TableB4 liststhe soil, water,md intakerate for the
key animalexposureguildsconsideredin thisreport(Ebingeret al., 1994).

3.7. ESALforNonradionuclides
The equationsforcalculatbg ESALSforsystemicnonvolatileinorganicand organiccontami-

nantsand nonvolatilecarcinogeniccontaminantsarepresentedinAppendixC as definedin Ebinger
et al. (1994).

13



I

3.8. ESALforRadionuclides
BecauseradionuclideESALShavenot beendevelopedyet, theradionuclideESALSused in the

Screenarebased on the conservativeassumptionsusedto calculatehumanhealth%reeningAction
Levels(SALS)(Ebingeret al., 1995). It is assumedthat usingSALSthat are protectiveof an individual
alsowillprotect an ecologicalcommunity.UsingSALSas ESALSmaybe conservative;however,the
mainpurposeof the screenis to focusriskassessorsandriskmanagerson PCKS thatneedevaluationin
a riskassessment,whichis the appropriatetool forconsideringfactorsthat promoteor disfavor
conservatism.Ushg SALSas ESALSmaynot be conservativein au cases. For example,smallherbi-
vores,one of the animalguildstargetedin thisscreen,are presentin the contaminatedarea 10070of the
timein somecases. TheestimatedhumanSALSforingestionof radionuclidecontaminantsin soilat
LANL weredeterminedby usingthe RESRADcomputercode (Gilbertet al., 1989). Theestimatetakes
intoaccountdl pathways,includingexternalexposurefromgammaemitters,tialation of contami-
nated dust particlesand/or radioactivegases,ingestionofcontaminatedsoilandplants,and consurnp
tionofcontaminatedwater. Twoassumptionsweremade.

1. The radiationdose limitforan individualis 10 mrem/yr.
2. Theconsumptionrateofcontaminatedsoilis 200mg/day.

Referto LANL (1993)formore detail.
Resultsbasedon ESALSor SALSgenerallyare sufficientlyconservativetobe protectiveof other

ecologicalcomponentssuchasplantsandmicrobes.

3.9. Risk Characten~tio~otoxicological ScreeningProcedure
A potentialecologicalrisk~reening was carriedout foreachPCN candidateusingthe

followingsteps.

(1)

(2)

(3)

(4)

UpperToleranceLimit(UTL)Comparison
men data are avtiable, comparethe maximumsoilconcentrationwith the UTL for
the backgroundconcentrationdata at LANL, whichis availablein the Environmental
RestorationProgram’s“Facfiityfor hforrnationManagement,Analysis,and Display”
(~AD) database(LANL,1993). Recordcomparisonas “yes”or “no”basedon whether
the soticoncentrationisgreaterthanor equalto theUTL (Meyersand Ferenbaugh,
1995).

HabitatScreeru.ng Model(MeyersandFerenbaugh,1995)
Determineifthe Pm andadjacentcanyonrequirea completeESALscreenhg (continue
with step3) or whetherthe site canbe proposedforNFA basedon thehabitatexposure
model.

ESALComparison
Nonradionuclides:Comparethe maximurnsoilconcentrationwiththe ESALdeveloped
by Ebingeret d. (1994). Recordcomparisonas “yes”or “no”basedon whetherthesoil
concentrationis greaterthanor equrdto the ESAL.
Radionuclides:Comparethe maximumsoilconcentrationwiththehumanhealthSAL
developedby LANL’sEnvironmentalRestorationProgramand avaflablein FIMAD.

Risk RatioCalculation
A riskratiois calculatedusingthe fo~owhg equation(Ebingeret al., 1994):

Risk Ratio (RR) = Soil Conmntration~SALValue,

whereRR= or >1 establishesa &emical as a PC~, potentiallyposingunacceptable
risk to the ecologyof the area.

14
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(5) ProposedStatus
PCOC(l): PotentialConmmt Ofconcem,Categoy 1. Decisionbasedoncomparison
ofmaximumsoflconcen~tion NW. K) wi~ the~ ~d ESAL. Result: UTL< Max.
SC >ESAL.
PCOC(2): PotentialCont~ t ofConcern,Category2. Decisionbasedoncomparison
of Max.* withthe ESALo~y b~ause of ~availabili~ of UTL. Result: Max.SC >
ESAL.
PCOC(3): PotentialContaminantofConcern,Category3. Decisionbasedon comparison
of Max. SC withthe UTLonlybecauseof Uavailabifityof ESAL. Result: Max.SC>

PCOC(4): PotentialContaminantofConcern,Category4. Decisionbasedon comparison
of Max.SCwiththe UTLand ESAL. Result UTL c Max.SC< ESAL.
DI: Datainadequate.Decisionbasedon unavailabihtyof bothUTLor ESALvalues
NFA(l): No Ftier Action,Category1. Decisionbasedon comparisonMax.SCwith
the UTL and ESAL. Result: UTL > Max.SC< ESAL.

A statusfromthelistbelowis proposedfor eachanrdyti soilconstituent.

NFA(2): No FurtherAction,Category2 Decisionbasedon comparisonMax.SCwith
the ESALonlybecauseof tie unavailabilityof ~ Result: Max.SC < ESAL.
NFA(3): No FurtherAction,Category3. Decisionbasedon comparisonMax.SCwith
the UTL onlybecauseof the unavatiabtityof ESAL. Result: Max.SC < UTL.
NFA(4): No FurtherAction,Category4. DecisionbasedoncomparisonMax.SCwith
the UTLand ESAL. Restit: UTL > Max.SC> ESAL.

(6) Statistical Analysis
Analysesof variancewere appfiedto the six selectedradionuctidedata sets to gener-
rdlytest for significantdifferencesbetweentransectmeanswithinany givenradi~
nucfidedataset. Duncan’snewmultiplerangetestwasperformedon the242Arnand%r
data sets to identifywhethersignificant(a= 0.01) differencesexistedbetweenany two
W*Q transectmeans.

4.0. RESULTSANDDISCUSSION

4.1. HabitatScreening
The habitatscreenkg resultsare ptisented in Table4. At PRSWO06(d),the landscapecondi-

tionwouldcategorizeas 2, and the accessibtityof the PRSto ecologicalreceptorswouldcategorizeas a
2-3. Theresultindicatesan ESALscreeningshouldbe completedforthissitebecauseexposureis likely.

● LandscapeCondition(landuse)

1 Heavy Industrial/ResidentialDevelopment
2 Light/ModerateDisturbance
3 Little or No Disturbance,SpecialHabitats(e.g., wetlands,endangeredspecies

habitat).

● Accessibilityof PRSto EcologicalReceptors

O No access
1 hw
2 Moderate
3 High

15



TABLE4

HAB~AT S~ G MODELRESULTSATPRS -m)NORTANDAD CWON

~ ANDFERENBAUGH,1995)

I
ReceptorAccess I Mdscape ~dition

I . i . [ I

4.2. Smphg Resdts
Table5 h the tiytid resdts for Sk radionutides sampkd in fie H k sofidepth in Pm

S- (d). Transectlocationsand Samphg pointswereshownin Fig.2 Eachgroupofthreesamples
Fig. 2) wtibe referredto by transectnumberasfo~ows:Transect#1= sampk 1,2, 3; Transect* =
samples4,5, 6; andso on. Fi~ 7 showsthe concentrationoftheradionu~des averagedwithineach
transecL mysis ofvariancegeneratedF valuesthatwerenot significant,at a = 0.01 and 8/18 df, for
W ti radionuddes. F valueswere 1.7,15,0.6,0.7,1.7, and 1.3 for‘lAm, ‘Pu, ~u,~, Wr, and
B7~ ~sp~vely. fi ~~mtes that there generdy is no red Merence betweenthe tiwect
me~. For thenu~des withthe highest-ted F, ‘lh and%r, Duncan’stestwasusedto iden-
tifywhethersiet Merences betweenany two_ transectmesns-ted. No significant
differenceswere detected.

hdionutide and toti alpha concentrationsfo~owedthe gend pattern; that is, concen-
trationswere gener~y higherat ~ 7,8, and 9 than at the upyon ~cts that are closerto
the Ou~. For ~ple, toti alpha averaged26.9 pfi/g at Tr~ W comparedto 10.0pG/g at
TransectW. It is Wly thathigh erosionat the upperend of the channd washesradionu&desto the
lowerend of the charred,wherea human-madesedimenttrap thenretainsthe washdown. Thereis
visti evidenceofsevereerosionat Transect ~, andSurnmerthunderstormsdo occurat intensitiesthat
are capableof erodingsurfacesod (Goties et d, 1995). Thesedimenttrap is locatedappro*tely
at Trsnsect~. The standarddeviationaveragedacrossW transectsfor four dphadtting radi~
nu&es was 3.1 pfi/g.

Thenin-transect mem alphaconcentratimaveragedforfourra&-onufideswas 19.7pCi/g.
Thisis higherthantie upper95°Aconfidencetit valuesreportedti a Merent studyfor W 15 onsite
locationsfor the period197&1981 &squ= et A, 1995)andis 242Y0ofthemeangrossalphaconcentra-
tionmeasuredm the samem between1975and1977_un et d, 1980). Bothoftheseprevious

Wcs ~mc=tiation h thisstudyaverageda~oss *estudiessampled&2 in. sofi. ThemeanH h
80ft sampkg ~ , 18.0@/g, comparestoa &5in. concentrationof1004p~/g fora5%ft
distanceand 1152@/g fora IOWft distancefor theperiod1972-1973@-on et d., 1973). Sk of
nine transectsin thisstudy had a highergrossalphaconcentrationthand 1S onsitelocationsin the
stidy by Fresquwet d. (1995).

Theretits ofsubsurfaceSarnpkg by = arenot reportedhere.

4.3. Uototicologid ScreenResdts
A s~ oftie tedin Table6. ~edscreenredts is presen screenresdts arepresentedm

Appen& D, Tabbs D1 (S~ Herbivore~), ~2 -e Herbivore~d), D3 (Sd car-
tiVO~ Mm), and ~ (S- ~VO~ ~). Of 121 constituents(59 Semi-voktie organics,
32 vokde organics,13 tiorgardcs,and 17 radionu~es) SUS- ~~d ~ site~~) tobe present
at ~ m(d), 42 of thesemet the criteriaof one ofthe PCm categoriesIPCK(l), PC~(2),
PCK(3), or PCN(4)], and th- wereinadequatedata (’~1”) to tie a determinationon 20 constih-
ents. Thebretiown included6 PCOC(l) chemic&, 27 PCW(2) ~~c~, 2 PCOC(3)chemic~, and
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TRANSECT NUMBER
Replication 1 2 3 4 5 6 7 8 9

No.
Arn-241

1 7.22 8.18 16.53 10.50 6.00 9.03 19.08 18.22 6.13
2 14.33 7.66 9.24 8.37 24.20 6.64 5.21 5.73 7.68
3 @ m w a m m

Mean 9.36’ 7.14” 9.95’ 8.51’ 1236’ 6.988 11.94’ 11.06” 7.61’
s 4.31 1.38 6.25 1.93 10.26 1.90 9.13 6.44 1.44

fi-238 1.% 0.08 3.08 0.24
4.41 0.01 286 4.09 3.67 273 0.03 1.11 3.56

w m m m m m
Mean L76 0.03 218 1.73 1.45 1.07 1.41 4.80 3.15

s 1.43 0.04 1.37 1.95 1.45 24 3.28 1.27

m-239 4.80 0.44 13.23 0.93 1.38 1.25 16.13 17.56 5.70
11.68 0.03 11.01 10.43 19.73 5.11 0.16 2.97 7.88

m u u u
Me= 6.82 0.16 8.35 4.29 7.04 222 5.48 8.47 8.68

s 423 0.24 6.63 11.01 254 9.23 7.93 3.19

Th-232 208 3.23 249 3.89 224 3.21 1.86 2S3 262
246 2.53 236 203 3.01 206 3.16

2 E n u
M- 2.40 263 254 289 248 282 - 273 2.551 3.39

s 0.27 0.70 0.12 0.88 0.32 0.68 0.70

Sr-90 0.54 0.51 1.05 0.97 0.05 5.14 l.n 3.01 0.54
0.33 0.59 0.43 1.49 1.17 1.03 0.89 0.93 1.48

m u m
Mean o.9& 0.49 0.95’ 1.28a 0.3Y 255” 1.32’ 22’ 1.lT

s 0.81 0.11 0.48 0.28 0.68 225 0.41 1.13 0.54

CS-137 3.48 296 19.13 4.76 6.~ 7.58 31.56 67.69
5.71 0.34 13.25 77.90 4290 28.30 1.054 14.26 43.53
w M m m ~ m =

Mean 4.88 1.25 11.98 31.45 16.70 1292 11.26 44.03 27.51
s 1.22 1.49 7.86 40.37 2290 13.52 17.58 27.23 19.32

Alpha
‘ Meanswithdiff~t 1-- si~mtiy .~t ata =0.01.
* ValuesinTables6 andml *u@ D4 - notn~stiy foundinM table—valuesinTables6ad D-1-M

are~ums d- tim anyofthe- depths,w- valuesinTable5p~ t dyshm d samples
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Fig. 7. Meanconcentrationof radioactiveisotopesat M in. soildepthin PM =(d), Qerable
Unit1147,MortandadMyon, LANL.

7 PC~(4) &emicA. me KK ht kcludes 22 semi-volatieorganics,3 vobtfle organics,6 inor-
gmi~, and11 radionutides.

4.4.” .~ion ofResdts
A Km resdt doesnotnecessdy implythata constituentcannotbeproposedforNFA after

furtherevaluation.A PCK hting otiy focusesriskassessorsand riskmagers onthe constituents
thatneedtobe studiedfurtherin a riskassessment.

me nonradionutideresdts arebasedon tie conservativeassumptionsusedin the calctition of
the ~AL; furthermore,the resdts arebasedon tie most conservativeWAL or mostsensitiveanimal
exposure@d withina taxa. k thisscreen,the primarysensitiveanimalexposure@d was the sm~
herbivoremarnmA However,in fiveinstances@deno[l,2Scd]pyrene, N-Nitrosodiphenylamine,
N-nitrosodi-n-propyHe, Pentatiorophenol, and Baoic acid), the smallomnivoremarnmd was
the mostsensitiveanimalexposure@d.

me generalorderof the leastto most sensitivemammalexposure@d is hrge herbivore,
smd carnivore,smd omnivore,and sm~ herbivore. ~s is somewhatcontraryto the generalten-
dencybut has the potentialfor greaterimpactas foflows. &erWy, the @ds at the top of a food
chain(carnivores)are more affectedbecauseof theirgreatersusceptibfityto bioma@ication. me
reasonthat the potentialexistsfor greaterecologicalimpactwhenthe smd herbivoreis most sensi-
tive is that lower trophic levelsfeedhighertrophic levels;therefore,impact on lower trophiclevek
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T~LE 6

PO~mL CONTAMINANTSOF CON- AT pm -D)~oRTMDAD ~ON AREA

Pcoc ~ m~ Ctid Mu SC m
Semi-volatile

ESAL” Risk Pro-
(mg/kg) (mg/~) (mg/@) Ratior Stare

A~or[Med-] SrnS~Carnivoremamm~ 4.89E+2
Ls~herbivore~ 262E41
smauornnivm~ l.10Eal ma. 1.05Ea
Smauhebimmsmmd 1.00Em ql — 7.mEa 1.30E42 PCK(2)

Benzo[a]pyrene smaum~ mammal 1.02E42
k -ivom mammal 7.29E41
Smau-m~ 8=- ca I
SmaUhebivoremsmd 6.60E41 ql -- 629E* ca j 1.03E43, PCW(2)

Bem[b]fluoranthene Smaucarnivm~ 6.77E~ ca I
b herbi- msmmal I I AMF~ es

*“
Ica 1 I I

mI n*—.... .
..””- . -“ , -

ca
ca 1.57E42 PCOC(2)
ca

1 caL\ -..— “.. ”U. -.= ..-. =. d
Smau .~mammal 6.60E41 ml ---

1.1
Sma lmmal 19

I IG
,

I -...
Icm!

----- — , .- , “.-= , “. n. -v-,.,

id ‘- ‘- !
6.77E~

. “-sad 4.80E-
emammal G7nEna 1-m I I k

—.----.——-.— , , 1. .
1- mamm~l I I I I7.(

,1 IQ(

-.-.—.
- -3 Ica I I [

au~ -.—_.—
16.60E41 I-I I .-

Bis(2doroisopropyl~er ISrnsUtimrnammal 1 I I 11 10EW
I bmherb.--.- ------- -
I%~ Omnivoremamma .,= ca

auhebivoremammal 16.60E41 ml -- 6.36= ca 1.OIEM1 PCOC!2)
Bis(2~thylhe~l)phthalate ISmaUcarruvommati I 5.30Em pa

I 1~~w * mammal a ME-- ..—-—-.-_--..—---—- , n“.””- . “4

Smauomnivoremamti 3.90E -
Smauhebivoremsti 6.60E

Chrysene SmauCarnivmmammal I 1 IHEW
pmhel -r ..

1 Ica 14.62E+0
I Ica I I I

SmauOmruvoremammal 1.5E41 Ica
Smauhebivm mammal

Dibenzo[a,h]anthracene SmsUcarnivoremti 9.20E~
Law herbivoremammal 6=+1
Smaubore~ 7.70E~ I ca I I
Smsuhebivoremammal 6.60E41 -I --- 5.67E~ Ica 11.16EM3

Ditiorobenzene[p-]
1

SmaUmrnivoremammal Z30E
Lameherbivoremammal 222EW
Smsu-ore mammal 2.60E~l
SmaUhebivoremsmd 6.60E41 -1 --- 1.91Em Ica I3.MF+02 I WW(2) ]

Dichlorobenzidiene[3,3’] [SmsUcarnivoremarn “
La~eherbivoremsmm~ 1.18EW1 Ica
-l omnivoremammal 1.39E42 I ca
SmaUhebivmmammal 1.30E+O0ql --- 1.02E~ Ica 1.27E+02 PCW(2)

Dichlorophenol[2,&] SmaUarnivom mammal I21OF- 1 I 1
b~e herbivoremamr-. a. .. . .“,
Smsuomnivoremm I i I 14.SOE~l
SmsUhebivoremammal 16.60E41 Iml I --- 1332E41

—--- --- u n
nal I 1 [ I 119FM1 I 1 II I
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TABLE 6 (CONT)

Pcoc Animal EPsuze G@d W Sc m ESALa Risk
Semi-volatile (mg/~) (mg/@)

Dnitrophenol [2,4] SrnaUcarnivoremammal 1.40EW
bme he*ivore mammal 7.50E~
Smauomnivoremammal 3.01E41
SrnaUWivoremarnti 1.30E+O0ql --- UIE~ 5.88E+O0 PCOC(2)

Hetichlo~nzene SmaUcarnivoremammal 5.59E41
bw Wvore mammal 3.00Em
smallomnivoremamma1 1.20E41
- Wore m- 6.60E41 ml -- 8.85E~ 7.%E+OO PCOC(2)

H-cMorohtadiene SrnaUdvore mammal 9.55Eal ca
m Hvore mammal 6.82E41 ca
-~~ 8.ooEa ca
Srnan~ marn~ 6.60E41 ql -- 5.88E* ca 1.12E+01 PCOC(2)

hdeno[l,2,3-cd]pyrene Srnaucarnivore~ 4.38E42 ca
bm More mammal 3.1OEW ca
M *ore ~ 6.aE41 ml -- 7AlE# ca 8.45E+02 PCOC(2)
SmaUMore ma 2.70E43 ca

Nitro:odiuhenlvamtie[N-] W carnivore~ 1.52E41 ca
m M*Ore mammal 1.1OEM3 ca
=~marnd 6.60E41 ml -- 2mE45 ca 2.44E+04 PCOC(2)
SmauMore mammal 937Em ca

NiWoaodi-n-propylamine[N-]Sti carnivore~ 1.06Ea ca
bm -ore mammal 7.60E41 ca
M Omrdvoremarnti 6.60E41 -1 -- 1.90E~ ca 3.47E+03 PCOC(2)
-~rnamd 6.s6Ea ca

N;troknzene H Carnivore~ 320E~
m More mammal 1,72E41
-~ marnd 6.92E41
Srnau~ore~ 6.60E41 ml -- 5.@E41 1.30E+O0 PCOC(2)

Pentachiorophenol SmauCatim ~ 209E41
~marnrnal 1.13EM2

ti~~ 3.30E~ ml -- ISOE# 2.54E+O0 PCOC(2)
m ~rnamd 3.30Ea

Tnchloropheno1[2,4,&] -1~~ 6.80E* ca
m Wvore mammal 4.84E~ ca
H~~ 5.67S41 ca

r - M-me 6.ME41 ql — klm ca 1.58E+O0 PCOC(2)
Pcoc ~ ~SUre Gtid * Sc m ESALa Risk Propoaed

Volatile (mg/~) (w k)/ (m m)I Ratio status
Benzene M carnivoremti Z60Em ca

b Wivm mammal 1.83Ea ca
- Omnivoremamma1 215E41 ca
SmaUHvoremti 5.00E~3 ml --- 1.58W ca 3.16E+O0 PCOC(2)

Benzoicaad Smaucarnivore~ 3.llEW1
1.67E42

w Orrmivorernamma1 5.70E+O0 ... l.nw 3.00E+OO
- Hvore~ 4.90Ee

Vinylchloride w Carnivore~ 3.92E42 ca
hm Wivore mammal Z80EW ca
M omnivore~ 3.30E~ ca
Srnauwore~ 1.00E42 ql -- 2aE~ ca 4.17s+00 PCOC(2)

Pcoc A- ~aw Gtid -s c w ESAL’ Riak
hoqanic

Proposed
(m~f~) (mg/@) w/@) Ratio Stares

Chromium~) M carnivore~ 7.12E+02
~ Mivore mammal 5NE+03
WOmnivore mammal Z21E+02
smaUhtivorernam- 5.60E+01 3.42EM1 1.62E~ 3.46E~l PCOC(4)
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TABLE 6 (CON~

Pcoc
Radionuclidc

?
--——----—---—- , I (*U) (w . g) I (-R) Ratio Sbtus I

Amentium-241 Smau-m mammal
~ Him mammal
Smauomnivm~
SmauMow ~1 7.1OEW1 .-. l.mEa 4.18EW Pcm(2)

Cesium-137 Smauammmammal
~hetii- ~
MOmnivom mammal
Smauhebim~ 3.73E@2 1.40EW 4.WE~ 9.33E+01 Pcoc(l)

Cobalta Smaumtivm~
b- hetiivommammal
SmauomnivoR~1
SmaUhebivom~ 5.22E_ --- 9.00E~ 5.SOE+OO Pew(z)

Plutonium-238 SmaUmtiom mammal I I

, , ,
aUHivm s– 11.38EW1I I 1.40E42IZWE41 I 16.90E41 I PCW(4)

Smautiom mamSm ... -.

Plutonium-239 *U amivom ma
hm hebivom ~ 1
SmauOmnivo=mammal
SmaUhebiv~ mamd 4.78EW1 5.20E~2 lmE#l 266E+O0 Pcoc(l)

Potassium- Smau~R mm
La- he*ivoR mammal
Sdl omnivonmammal
SmaUhebivommammal 4.78E#l 3.61EW1 --- .-. PCW(3)

Stmntium-90 SmaUativom mammal
Lam hhivom mammal
SmaUomniv~ mammal
SmaUhebiv~mamma I 1.83E41 l.mEm 5.90Ew 3.1OE+OO Pew(l)

~orium-232 Small~fivw mammal
-e -ivom mammal
SmaUomnivowmamti
SmaUhebivommammal 4.38E~ 2.68EW 5.00Em 8.76E41 PCOC(4)
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TABLE 6 (CONT)

Pcoc ~ ~sure Gtid M= SC m Risk Proposed
Semi-volatie (Pcug) (Pcuu) (;CYK) Ratio status

Uranium-234 Smallmrnivoremti
~ htiivom mammal
w omnivoremamrnaf
SmaUhebivoremammaI 5.61E~ 203EW0 8.60EW1 6.52E42 PCOC(4)

Uranium-235 SmaU=tiore mammal
~ herbivoremammal
w omnivore~
SMSBhebivorernammsd 3.58E~ 8.80E-021.80E#l 1.WE41 PCOC(4)

Uranium-23S H mrnivoremammal
~ herbivoremammal
M omnivoremamma1
- hebivoremammal 3.44E+01 1.WEW 5.WE41 5.S3E+1 PCOC(4)

Aqonps, Defisdtiona,ad Footnotes
PCOC(l)= potentialcontaminantofmnm. UTLe WX SC> =AL
PCOC@)= potentialmntaminantof--- Soil--tration >~AL;noUTL
PCOCO)=potentialmntaminantof--- Soflamtration >UTL;noESAL
PCOC(4)=potential mntaminant ofmn-. UTL< Max.SCc ESAL
Max.SC= maximum&emid aoflmn-tmtion from~-(d) analpis readts
~ = UpperToleranceLimitfor W’S M-d ChemimlCon@ntrationsin sofl
ESAL= ~ximlogial ~ . gA&on Level
SAL= Human Health~ . gA&on Level
ql = Contrador Rquired @ntitation Limit
- =soilarti~c BAL h whenaoif~emic ESALisunav~ble
“BoldT~ indi~tes the lowestESALuaedto-n forpotential-logial risk

ako can impacthighertrophiclevebthroughconsumption. Wgardess ofwhich@d was foundto be
tie most sensitive,thelowest,or mostconservative,ESALwasusedto screenthe chemicalsforpoten-
tialecologicalriskbasedon theassumptionthatusingthe mostconservativeESALand themostsen-
sitiveanirnd exposure@d WMboundthe otherlessconservativeESALSandbe somewhatprotective
of lesssensitiveanimalexposuregutids.

Theradionutide restits arebasedon the conservativeassumptionsusedto calcukte human
healthSALS@inger et d., 195). Unti radionufide ESALSare developed,it is assumedthat using
SALSthat are protectiveof an individud* WWbe somewhatprotectiveof a community. h other
wotis, a community-levelendpointdews for the deathof someindividusdsof thatcornmunityw~e
st~ a~owingthe communityto remainreproductivelyintact. Therefore,usingartindividual-level
endpoint,such as the SAL,thatdoesnot mow the deathof any individudin the communityprevents
an unacceptabledegreeof d~e in commtity reproductivecapacity. Oneexceptionto thisis that the
reproductivecapacityof a communitycan be affectedwithoutdeathsof individufi occurringin that
community. Thisissueneedsfurtherstudywithregardto thespecificPC- andspecificecologyof
PW M6(d).

The resdts of the screenindicatea numberof are= ofuncertaintythatrequirefurtherinvesti-
gationto confirma specificchemicalat the Pm as havinga PC~ or NPA statusin orderto assessthe
statusof the entirePm.

(1) ProposedstatusPcoc(l)
Thisstatusis somewhatdrivenby the statisticalvalueof the data used,but becausesdl
the informationrequiredfor the screenwas avtiable, the certaintyof the statusis
high. Of specti concernare the PC~s Cr~), Pb, and Ni becauseof theirpotentialto
bioconcentrate,bioaccumtite, artd/orbiomagnify.



(2)

(3)

(4)

(5)

(6)

- (7)

(8)

(9)

Proposedstatus PCOC(2)
h statusis drivenby the statisticalv~ue of data usedand by the amountthat the
soflconcentrationexceededthee~~g EAL or SAL. Ifthe sodconcentrationis much
greaterh the ESALor SAL, estabh~g a ~ for that chemid is necessaryto
assesswhetherthehighc~cm~ation is a resdt ofba~~oud kveb insteadof con-
taminationcausedby samphg and/or analysis. Otherwise,the chemicalis hted as a
PCOCandrecommendedforfurtherinvestigationintoprobableexposurescenarios.

ProposedStatusPCOC(3)
~s statusis dependenton the sta~tic~ valueof the data used and on the extentthat
the maximumsoflconcentrationexceededthe ~. h the interestofsavingtimemd
moneyon remediation,estabhhing an ESALforthischemicalmay etiate theneed
forremediationif the ESALis greaterthanboth themaximumsodconcentrationand
~ for thatChemical.Otherwise,the chemicalmustbe &ted as a PCOCfor further
evaluation.

ProposedStatusPCOC(4)
~s statusWMbe basedon statisticalvalue,processknowledgeof the site,and stake
holdertiput. me issuehere is that the maximumsoflconcentrationis greaterthanthe
~ but lessthanthe ESAL Becausethe sod concentrationis lessthanthe ESAL,
~ maynotbe requiredto remediatethe contaminanteventhoughit is aboveback-
ground. me assumptionis thatamtiimurn sodconcentrationbelowan ESfi w~cause
no observableadverseeffects. me relativecertaintyof the statusis low compared
with that of PCOC(l).

ProposedStatusDI
~ statusrequiresfurtherinvestigationand estabhhmentofbotha ~ and a ESAL
value to completelyassessthe site.

ProposedStatusWA(1)
ti statusWWbe basedsomewhaton the statisticalvalueof the data used,but
becauseau the informationrequiredfor the screenwas avdable, the relative
certaintyof the status is high.

ProposedStatus~A(2)
M statusis somewhatbasedon the statisticalvalueof the data used and generdy
canbe assumedto standas a decisionbecausetheESALsareconservativeandcanbe
assumedto protectecologicalreceptors,so ~ estabkhrnentmaynotbe a priority.

ProposedStatusWA(3)
~ statusWMbe basedon the statisticalvalueofthe data used and may standas a
decisionbecauseW isnot requiredto remediatebeyondback~ound leveb. me
ma~um soflconcentrationreflectsa lessthanbackgroundconcentrationmd thuscan
be ehinated fromthe PCOChst.

ProposedStatus~A(4)
~s statuswfl be basedon the statisticalvalueofdata used and may stand as a deci-
sioneventhoughthe maxtium sod concentrationis greaterthantheESAL. Because
the ~ is greaterthanthe ESALand NL maynotbe requiredto remediatebeyond
chemicalbackgroundconcentrationlevels,exceedingthe ESALmaynotbe an issue.
However,stakeholderinput wti be key to the decisionas to whatis best for the envi-
ronmentalhealth of the site.
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~er issuesto considerwhenustig tie screenresdts to proposea constituentas NPAor as a
PCK includethe fo~owing.

1.

2.

3.

4.

5.

6.

7.

Evaluatingriskratioson the basis of the acti~ area ofcontaminationand the actualhome
rangeof theanimalexposure@ds.

Acknowledgingthepossibleunderestimationofriskratiosforsomecarnivoresbecause
althoughtheirprimaryforagingmode is as a carnivore,theydo get someof theirnourish-
ment fromfruitor otheredibleparts ofplants.

Wer foragingmodeswithinbird and reptiletaxa mayneedtobe consideredat somepoint
in order to etite thechancethat theseotherexposure@ds codd be the mostsensi-
tive, and in overlookingthem, the ecologicalimpactis overlookedas we~.

Evaluatingthe usetiess of crql’smat do not a~y givea soticoncentrationbut reporta
minimumvalue,whichordymeansthe actualmaximumsoficoncentrationwas equalto or
less than the crql.

Considerationof mdtiple PCK impacts.

Considerationof potentialimpactto plantsand microbes.

CoHection/cal*tion of additiondinformationon the 20 constituentsforwhichthe con-
clusionat this time is “data inadequate(DI).”

Regarding4 above,two valuesare reportedforsomeconstituentsbecausetwochemicalanalyses
are performedfor eachconstituent,each analysisfroma differentlaboratory. me valueis the crql
reportedby a contractedlaboratoryand the otheris a maximumvaluethat was derivedfromanalysis
at LANL, possiblywitha differentfitrument or technique.Thisresultis triggeredwhen,in -D,
the maximumvalue reportedis belowthe crql. ~dyticd laboratoriesoutsideof ~ that process
LANL samplesare not requiredto reportvaluesbelowthe crql,whereasLANL wti reportvaluesless
than the crql. Thisissueis the reasonthat WD reportsboth a maximurnvaluebelowthe crqland
thecrql. h general,thecrqldoesnotprovidean adequatemeasureofsomeconstituents.men a crql
valueis greaterthanbackground~) and greater* the ESALor SAL,a constituentmustbe tited
as aPCK, and furtherassessmentisrecommended.Thecrql’susedinthisscreenincludedthe
fouowing.

. Semi-vohties: 59 crql’sout of 62 analyticalresultswith3 chemicabhavtig both a crql
anda maximumvalue

● Volatfles:30 crql’s out of 32 analyticalresdts

● korganics: 2 crql’sout of 15 rmalyticdresdts with2 chemic~ havingboth a crqland a
maximumvalue

● Radionuchdes:Ocrql’sout of 17 analyticalresdts.

ASis apparentfromtheseresults,the crqlvtidity in the screefig processww be very fiuen-
tid in evrduatingsemi-vohtie and volatie organicchemic~ and, to a lesserextent,a few inorganic
chemic~. h, out ofthe42 proposedPC~s as detetied by thisS~, 25 ofthetotalproposed
PCKS are basedon a reportedcrqlvalue. N 22 semi-volatiePC~s are crql-basedwith 1 chemical
havingboti a crqlanda maximum.Twoout ofthreevolatie PCKS andoneoutofsixinorgtic PCKS
are crql-based.Noneout of theelevenradionuclidePCWS are crql-based.

?

I

1

I
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Regardtig 6 above,althoughpbts and fimob~ ~ g~er~y lesssensitivethananirnab,
significantimpactto theplantor microbetrophiclevelcm mstit in water impactto he ecologyof an
area thanwould tipact higher levek ofa foodM ~a= Pkts andmicrobesphy moreof a sup
portingrole. Plantsdo not possessthe abfity to conjugatecentaminantsWe higheranimak. Potential
impactto the plantand microbetrophiclevelsin tie a~a of MortandadCanyonthatincludesPRS
O06(d)shodd be consideredat least_dy in a riskassessment.

Future analysisof thes~g msdts mayincludethecomparisonofriskratioswithESAL
uncertainty. Thisuncerttity mdysis may involvetie uncertaintyfactorsand modifyingfactors
developedby EPAto accountforV*CS in toxicologic informationusedfordevelopingESALS.me
comparisonwodd be a “yes”or “no”answerbasedonwhethertheratiois greaterthantheuncertainty.
U the riskratio is greaterthanthe uncertaintyof ESALS,thenthe PCOCmightbe considereda candi-
date for a VoluntaryCorrectiveAction. U the ratiois lessthan the uncertaintyof tie ESAL,thenthe
conclusionusu~y is “noremedid actionat ~ time/retainfor analysisoverecologicdy defined
exposureunit” (Ebingeret aL, 1995). h an EcologicalRiskAssessment,statisticalanalysisof the data
set in relationto both fieldand analyticalerror abo mightbe performedto assessthe vtidity of the
conclusionsdrawnfromW study.

5.0. CONCLUSIONS

The studyrestited inseved conclusions.

●

●

●

●

●

●

It was expectedthat radionuchdeconcentrationwodd decreasewithdistancefromthe
outfd. Thisdidnot occur. Becausethefour-nudde alphaconcentrationwas 2~70 of the
gross alphacon=tration for the period1975-1977,it is importantthatsamphg at points
Now the9th transectbe conductedso thatthe trendinconcentrationas the LANL
boundaryis approachedcanbe estabkhed.

Sotierosionin the streamchannelMely causedthe conditionwherebythe spatialchange
in radionuctideconcentrationwas not statistica~ysignificant.It is importantto maintain
vegetativecover to ~e the erosionof sofl-adheredradionuctides.

PRS5~(d) as a wholecannotbe proposedforNFA at thistimefromtheperspectiveof
potential ecologicalimpact.

A PhaseI EcologicalRiskAssessmentmustbeconductedforat least17 PCOCS.

F&er considerationshodd be madeof, andadditiondinformationco~ectedfor,25 crql-
basedPCOCSand 20 constituentsforwhichtherewas inadequatedata (DI).

Discharging“superclean”wastewater throughOutfd 051 may remobfltiecontaminants,
potentifiy-m&g themavaflableformovementor bioticuptakebut possiblycreating~
opportunityfor insiti remediation.
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APPENDMA
MIS~LANEOUS APPLI~BLE EQUA~ONS

Food Intake estimation(Source: ~ingeretaL, 1994)

I DM =

where

D~ =
FMR95 =

log10(FMR95)=
ME=

FMR9WE

dry matter titake (g/d)
uppervaluesof a simdtaneous95Y0predictionbandfor theaveragefield
metabohcrate (Nagy, 198~
[a+ b(log,,x)] +c[d + e(log~x - logl,x)’lti
metabobble energycontentoffood(kJ/g drymatter)consumedbya
specificgudd. ‘-

me averageMEvaluesfromNagy(198~ andRobbins(1983)wereused.

Soilkgestion(Source: EbingeretaL,1994)

son = (D~) * (f~ * (1000)

where

SOIL = My soti ingestionrate (mg/d)
f, = fractionof dtiy dry matterintakethat is sofl. A

medianestimateof
f$ = 0.05 for soflingestionby wfl~e wasusedfor d

foragingmodes.

Water Intake (Source: Ebingeretal., 1994)

WA~R = FMR95x Scalingfactor

where

WA~R = intakerate of water (L/d)
FMR95 = uppervaluesofa simdtaneous950/0predictionbandfor

the average fieldmetabolicrate (Nagy, 198~
log10(FMR95)= [a +b(logMx)] + c[d + e(loglOx- l%,~x)2]03
Scalingfactor = scalesFMR95to waterturnover

Air Intake(Source: Ebingeret al., 1994)

AIR = FMR95x Scalingfactor
AIR = intakerate of air (m3/d)

FMR95 = uppervaluesofa simultaneous950/0predictionbandfor
the average fieldmetaboticrate (Nagy, 198~

loglo(FMR95) = [a+ b(l%,ox)]+ c[d + e(log,ox - log,,X)210s
Scaling factor = scales ~R95 to inhalation
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APPEND~B

VALUESFORUSEm VmOUS EQUAmONS

TABLEW2

VALUESUSEDTO Wum FMR95(SOURm EBmGER ~ W, ~

Taxa a b —--- x c d e
Ioglox

Mammal 0.525 0.813 21% 2.311 0.559 1.022 0.015

TABLEB3

FA~ORS USEDTO SUE WATERMAKE AND~~ON VOLUMESFROM~ABOHC

RATES(-95) BY MUL~Mm~ON _ BODY-S ~ KG m

(SOUR= EBmGER ~ AL, MO

tition Scdhg Fader (m3&J) Water $&g Factor (~J)
Taxa
Mamrnd 1.30EG4W~’ 6.olEaw4.o13

FORAGmGMODES(SOUR= EB~GER H AL, IN

Taxa Foraging BodyStie Body-S btake Rates
Mode

&g) Soil Water Air
(m~d) (Lid) (m3/d)

M~ Herbivore Small 0.005 226 0.01 0.03
Herbivore Large 200 1333769 41.26 154.03
Carnivore Small 0.085 3043 0.06 0.28
-vOre Small 0.005 166 0.01 0.03
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~ENDM C

ESALEQUA~ONS

SystemicNon-VolatileIno~ticand OrganicESAL(Source: Ebingeretal., 1=)

ESAL =

where

ESAL =
m=

BW =
CF =

I =
FS =

Ecotoxicologic4Screenm. gAction Levelconcentrationsforsofi (mg/kg)
chronicreferenceintakedose for toxiceffects(mg/kgfwt-animd/day
fromsod ‘
bodyweightfor animalgudd (kgfwt)
conversionfacton sofl(1.00E~ mg/kg)
foodintakefor animal@d (mg/day)
fractionof dietary intakeestimatedas soil (0.05)

Non-volatile-inogenic ESAL(Source: Ebingeret d., 1W4)

ESAL = (R* Bw * ~ ● SFA)/ (SF * I * FS)

where

ESAL =
R=

BW =
CF =

SFA =

SF =
I =

FS =

EcotoxicologicalScreenm. gAction Levelconcentrationsforsoib (mg/kg)
targetriskor cancerinadenceforW classesofcancer(assumedtobe0.01)
body weightfor animal@d (kgfwt)
conversionfacto~ sod(1.00E~ mg/kg)
cancerslopeconversionfactorforspecificardmdor group:
SFA = BW‘i3/70 lt3,~he~
BW = animal@d body weight(kg)

70= weightof standardman in the U.S.A.
slopefactorforhumans,l.O/(mg/kg/day)
foodhtake foranimalgufld(mg/day)
fractionof dietaryintakeestimatedas SOU(0.05), and the exposure
durationfora givenanimalguildis assumedto be equalto ~e mem Me
span of that gufld.

SystemicVolatileOrganicand horganic ESAL(Source: ~ingeret al.,194)

ESAL = BW/ (INGF + INHn

where

ESAL =
BW =

INGF =

INHF =
i

NG =
RfDo =

FS =
CF =

EcotoxicologicalScreeningActionLevelconcentrationsforsoik (mg/kg)
body weightfor animalgudd (kgfwt)
ingestionfactor
INGF = ~G * FS/(~o * CF)
inhalation factor
INHF = [1/Wi * ~ * (1/ VF + l/PEF)]
ingestionrate (mg/day)
chronicord referencedose (mg/kgfwt-anirnd/day)
fractionof dietary intakeestimatedas soil (0.05)
conversionfacto~ sod(1.00E% mg/kg)
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INH = inhalationrate (m3/day)
Wi = chronicinhalationreferencedose (mg/kgfwt-_/day)

VF = sofl-t~air volatiation factor (m3/kg), specificfor ea~ contaminant
Pm = partidte emissionconstant(4.63E% m3/kg)

Vobtile Carcinogenicorganicand inorgtic ESAL

ESAL =

where

ESAL =
BW =

R=
SFA =

INGF =

INHF =

~G =
FS =

SFO =
CF =

SFi =
INH =

VF =
PEP =

BW * R * SFW (INGF + INHF)

EcototicologicdSc- g ActionLevelconcentrationsforsofi (mg/kg)
body weightfor animal@d (kgfwt)
targetriskor cmcer incidencefor~ chses ofcancer(assumedtobe 0.01)
cmcer slopeconversionfactorforspecific_ or group:
SFA = BW 113/70113, whe~
BW = animalgdd body weight(kg)

70 = weightof standardman in the U.S.A.
ingestionfactor
INGH = ~G * FS * SFo/CF
inhalation factor
INHF = [SFi* N * (1/VF + l/PEF)]
ingestionrate (mg/day)
fractionof dietary intakeestimatedas sofl (0.05)
Od humanslopefactor(1/mg/kg/day)
conversionfacton soti(1.00E~mg/kg)
inhhtion humanslopefactor(1/mg/kg/day)
inhalationrate (m3/day)
so~-t~air volafiation factor (m3/kg), specificfor each contaminant
partidte emissionconstant(4.63Em m3/kg)

c-2
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