
N00296.002762
MOFFETTFIELD

CALIFORNIA ENVIRONMENTAL PROTECTION AGENCY SSIC NO. 5090.3

DEPARTMENT OF TOXIC SUBSTANCESCONTROL
301 Capitol Mall, 2nd Floor

• Sacramento,CA 95814

V Mail: P.O. Box806
Sacramento,CA 95812-0806

Voice: (916) 327-2513
Fax: (916) 327-2509

MEMORANDUM

TO: C. JosephChou .o
Officeof MilitaryFacilities
Region2
700 HeinzeAvenue,Suite200
Berkeley,California94710

FROM: LauraM.Valoppi,M.S. _. L,)_ _!."AssociateToxicologist
OfficeofScientificAffairs(OSA)
HumanandEcologicalRiskSection(HERS)

DATE: January16, 1996

SUBJECT: MoffetField,SiteWideEcologicalAssessment- PCBcongeners
_' PCA= 14740,Site= 200068/45

Thismemorandumisa follow-uptoourHERSmemorandum,datedDecember8,
1995,onthe MoffettFieldPhaseII SiteWide EcologicalAssessment(SWEA). Aspart
oftheassistanceHERSisprovidingtotheNavycontractorsinthedevelopmentof
wildlifetoxicityreferencevalues,thecontractorsrequestedthatHERSclarifyour
recommendationsforusingthepolychlorinatedbiphenyl(PCBs)congener-specificdata
collectedforPhaseI1.

Background

1. TheanalyticalmethodsforPCBmixtures-(e.g.Aroclor1254,1260,etc.)are based
onvisualrecognitionofpatternsofpeaksinthesampleanda comparisonto thepattern
ofpeaksina standardAroclor.The peaksdo notnecessarilycorrespondto individual
PCBcongeners;oneormorecongenersmayeluteunderthesamepeak. Whenthese
methodsare appliedtosamplesofweatheredenvironmentalmaterial(e.g.sediments)
orbiota,theybecomesemi-quantitativebecausethepatternsoftheoriginallyspilled
Aroclorshavechangedthroughbiodegradationor metabolism.Thesechangesmake
thecomparisontothestandardAroclormixturesproblematic.Thereisevidenceto
indicatethatthe PCBcongenerswithtoxicitysimilarto2,3,7,8-tetrachlorodibenzo-p-
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dioxin(TCDD)are amongthoseenrichedor retained.Thesecongenersincludethe
non-ortho,di-ortho,andmono-orthosubstitutedPCBcongeners(Refs.1,2,6,7,9).

Therefore,Arocloranalyticalmethodsmaynotidentifya biologicalsampleas
containinganAroclormixture,wheninfactthebiotacontainPCBcongeners.Another
considerationisthedetectionsensitivityofthePCBcongeneranalysisisbetter,bya
few ordersofmagnitude,thantheArocloranalyticalmethods.Therefore,a sampleof ..
soil,sediment,orbiotamaynotdetectthepresenceofAroclormixtures,whilethesame
sampleanalyzedusingthePCBcongenermethodsmaydetectthepresenceofPCBs.
Forthesereasons,relianceontheAroclordataaloneisinsufficientinevaluatingthe
PCBtoxicitytowildlife,inparticularwhenfood-chaintransfermaybe a dominant
pathway.

Anexampleofthisphenomenonisthepickleweedandsedimentdatacollected
at Moffettat locationsSSRP-34. TheArocloranalysisfailedtodetectany of the
Aroclormixturesineithersedimentorpickleweed.Nonetheless,severalPCB
congenerswerefoundinthepickleweed, andsedimentusing congener-specific
analysis. Onereasonis the Arocloranalysishasdetectionlimitsofabout10to26 ppb,
whilethecongenerspecificanalysishas detectionlimitsconsiderablylowerat about1
x 10.3ppb.Anotherpossiblereasonistheissueofdegradationor biologicaluptake V
resultingintheselectiveenrichmentofthehigherchlorinatedcongeners.

2. It iswidelyreportedinthe literaturethatthenon-ortho,mono-ortho,anddi-orthoPCB
congenersexhibiteffectssimilartoTCDDinavarietyof birdsandmammals. The
PCBcongenerswhichare mostpotentTCDD-mimicsincludePCB77, 126 118,153,
180,156. (Refs.1,2, and3). SeveralauthorsindicatethattheevaluationofPCB
toxicitybasedontheAroclormixturealonecanunderestimatetoxicitycomparedtothat
determinedbyaccountingfortheselectiveenrichmentofthemoretoxicPCB
congeners.(Refs.9, 10)

3. Dueto theselectiveretentionofcertainPCBcongeners,includingcongenerswhich
haveTCDD-liketoxicity,severalauthorshaveuseda toxicityequivalencyfactor(TEF)
approachforthosePCBcongenerswhichexhibitTCDD-liketoxicity.(Refs.3, 4, 5, 8,
10, 12). OnedrawbacktotheTEFapproachisthatadditivityof thetoxicityisassumed.
ThereissomeevidencethattheremaybeantagonisticinteractionsbetweennonTCDD-
likePCBsandtheTCDD-likecongeners(Ref.3). Otherauthorssuggestthattheremay
be synergistic(greaterthanadditive)effectsamongcombinationsofthedi-,mono,and
non-ortho-substitutedPCBs(Ref.12). Therefore,theTEFapproachmayoverestimate,
orperhapsevenunderestimate,thetoxicityofPCBs.

V
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Recommendations

It isforthereasonsstatedabovethatOSAoriginallyrequestedthatcongener-
specificPCBanalysisbe conductedinPhaseII, inadditionto theArocloranalysis.Due
tothe highercostofthecongenersspecificanalysisversustheAmclormethod,the
Navywasreluctanttoconductcongener-specificanalysisonallPhaseII SWEA
samples. So, itwasagreedthatallPhaseII sampleswouldhaveArocloranalysis,
whilea limitedsubsetofsampleswouldbe analyzedusingcongener-specificmethods.
The congener-specificdatawouldthenbe extrapolatedtootherlocationswhereonly
Aroclordatawereavailable.HERS hasthefollowingrecommendationsforevaluating
thePCBcongener-specificdatainthe PhaseII SWEA:

A. Determineratiosof toxicologicallylenvironmentallyimportantcongenerstothe
Aroclordata.andapplytheseratiostoestimatethesecongenerconcentrationsat
locationswhereonlyAroclordataareavailable.Referto Dr. MrytoPetreas
memorandumforspecificdetailsandexamples,datedJanuary10, 1996(attached).In
this manner, congener concentrations for the most relevant TCDD-like congeners can
be estimated.As Dr. Petreaspointsout,thelimiteddataset forcongener-specific
analysismeansthattherewillbe uncertaintiesinthecongener-specificestimates.
However,asthesummarydatapresentedbyDr. Petreasindicates;relianceonthe

_' Aroclordataalonedoesnotprovidea fulldescriptionof thenatureof PCB
contaminationat MoffettField.

Thereis a matchedsetofcongener-specificandAroclordataforsedimentsand
polychaetesat MoffettField. However,forthepickleweeddata,samplelocationSSRP-
34did notdetectAroclors,whilecongener-specificPCBs weredetected.Becauseof
this,ratiosofcongener-specificPCBstoAroclorconcentrationscannotbe developed
forpickleweed.Thus,thecongener-specificdataforpickleweedcannotbe
extrapolatedtootherlocationsat Moffett. We suggestthattheSSRP-34congener-
specificdataforpickleweedbe usedtoestimateincidentalsedimentingestionand
food-chaindioxin-likePCBdosesto thesaltmarshharvestmouse,anduncertainties
anddatagapsbe discussedintheSWEA. Thiswillunderestimatetoxicityfrom dioxin-
likePCBssinceotherareasof pickleweedhabitathavedetectedAroclors.

Whileit istruethatdifferentAroclormixturescanvary inthe congener
concentrations,thesourceto thewetlandsat MoffettFieldhasbeenfromtherelease
ofcontaminantsinstormwaterdrainsatselectlocationsandsubsequentdepositionin
sediments.Apparently,thisdischargehasoccurredovera numberofyears. This
mannerofdepositioncouldbe expectedtoresultina morehomogeneousmixturethan
ifthereleasewherediscreetspillsordisposaldirectlytodifferentlocationsinthe
wetlands.Nevertheless,thereisuncertaintyinextrapolatingfromthe limitednumberof
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congener-specificanalysis,whichcanbe reducedonlybytakingmorecongener-
specificsamples.

B. ChooseTEFsfroma.Dolicablereferences(e.g. Refs.3.5 formammals:Ref.4 for
Whilethedataforbirdspeciesindicatesa widenumberofspeciesare sensitive

to theTCDD-likeeffectsof thesePCBcongeners,todateonlyTEFsbasedonchicken
dataare availableintheopenliterature.However,notallthe representativebird
specieschosenat MoffetthavebeentestedusingtheTCDD-likePCBcongeners.
Therefore,useoftheTEFsforbirdscitedinBosveldet al. (1995)maybe conservative
sincethereissomeindicationinthe literaturethatchickensareamongthemost
sensitivespeciestestedforTCDD-liketoxicity.

C. U_etheTEFschoseninB..alongwiththePCBcongenerconcentrations
determinedinA.. tocalculatea toxicity_eauivalencyconcentration(TEQ). ThisTEQ isa
singlevaluewhichrepresentstherelativecontribution,basedonTCDD-likepotency,in
a sample.Thisisverysimilartowhatistypicallydonetoestimatethe relative
contributiontotoxicity of polychlorinated dibenzo-p-dioxin and polychlorinated
dibenzofuranmixtures(PCDD/Fs).ThisTEQcanthenbe usedinthedose
calculations.DependingonthedataanalysisinA., a separateTEQ maybe neededfor
sediment,pickleweed,andpolychaetes.

D. Usewildlifetoxicity_referencevalues(TRVs)basedU.DonTCDDtoxicity,dataand
_lncertaintyfactorspresentedinU.S.EPA(`Ref.13). Separatedataarepresentedfor
birdsandmammals.Thisfollowsa similarrecommendationwe havemadeforMoffett
FieldTRVsforDDTrandmercury.TheTCDDTRVs,alongwiththeTEQdose
estimatesmadeinC. above,canbe usedtodevelophazardquotientsforvertebrate
speciesat MoffettField.

Summary

Dueto theselectiveretentionof PCBcongenersbybiota,andbecausecertain
PCBcongenersare potentTCDD-mimics,relianceontheAroclordataalonewould
providea misleadingrepresentationof thepotentialPCBhazardstowildlife,andmay
underestimatetoxicity.The approachrecommendedaboveforselectPCBcongeners,
inadditionto theevaluationoftheAroclortoxicityalreadyproposedbytheNavyand
theircontractors,willprovidea fullerdescriptionofpotentialhazardstowildlifefrom
PCBtotheremedialmanagersfortheirconsiderationinevaluatingpossibleremedial
actions.OSAiswellawarethattheapproachsuggestedforPCBcongenershas
uncertainties.However,intheabsenceofadditionalcongener-specificsamples,these
aretheonlydataavailableatMoffettField.

Ifyouhaveanyquestions,pleasecontactmeat (916)327-2513.
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Attachment (1)

Peer Reviewed: GeraldChemoff,Ph.D.,
StaffToxicologist
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To: Laura Valoppi, OSA

From: Myrto Petreas, HML _f
v

Date: January I0, 1996

Re: PCB data at Moffet

Followingour meeting last week, I reviewed in more detail the PCB
data contained in the Draft Phase II Report for Moffet. My task
was to assess:

1 How congener-specific PCB data and Aroclor data for the same
samples compared_

2 Whether Aroclor data could be used to estimate congener-
specific PCB data for sediments and biota.

The attached table summarizes data for the sediment/pickleweed
(SSRP-34) and the sediment/polychaete (SSWL-22) sets. Please note
that all measurements are in the same units (pg/g). Also note that
the value for Total PCB for sediment SSWL-22 in the report is
incorrect. The correct value (calculated by summing the total
mono- to deca-PCB) is in the table. Of all individual congeners I
chose to show only the 3 coplanars (77, 126, 169) which are the
most toxic; and PCB 105 and 118 as examples of prevalent and toxic
mono-orthos. The table could be expanded to include all other PCB
congeners reported, particularly those with an assigned TEF value.

Please note that I have not received any reply to the comments I
had submitted to Joseph and, therefore, I have no information on
the methodology used in the congener analysis in order to judge its
quality. For the purpose of this task I will assume that the
congener PCB data are accurate and valid. I will also assume that
the samples bearing the same ID are homogeneous, i.e., the two labs
who performed the analyses (Aroclor and congeners) did so on the
same homogeneous (or previously homogenized) sample.

This brings up the first striking observation. Looking at sediment
SSWL-22 (the only sample with complete data), PCB 118 is 58% of
Aroclor 1254. This is very irregular, given that PCB 118 is
usually -10% of 1254. Even more irregular is the comparison of PCB
118 with Aroclor 1260, where PCB i18 appears to be over twice the
concentration of 1260. Usually, PCB 118 is 5-10% of 1260. There
is clearly some big error here. One explanation may be the
semiquantitative nature of Aroclor analysis on weathered or
metabolised materials. A review of the Aroclor chromatograms may
reveal lack of fit to assumed patterns. Such inaccuracies are the
basic reasons that congener-specific PCB analysis is such a
breakthrough. Similar conclusions can be drawn by observing the
ratios of PCB 105 and Aroclors.

It is unfortunate that we only have one sample with complete data.



However, we could use that sample as a crude tool to translate
Aroclor data to congener data in sediments. Using the ratios shown
in the table, all maps showing Aroclor data could generate maps
showing estimated PCB 118, 105, etc. I feel more confident about
such prevalent and abundant congeners than I do about the coplanar
PCBs. The reason is that the latter are present at very low levels
and any extrapolation may introduce great error. Of course, one
could estimate coplanar PCBs, keeping this caveat in mind as long
as these concentrations are considered crude estimates. TEFs could
then be applied and toxic equivalents (TEQs) calculated for each
sediment sample. I would suggest you calculate TEQs with and
without the coplanars to determine a range of TEQs. This could
serve as a screening tool by which one could evaluate the potential
toxicity of sediments.

To go from sediments to biota, we are again limited to SSWL-22
sediment/polychaete pair. BAFs can be calculated for each congener
SEPARATELY. It makes no sense to obtain specific congener data
only to lump them all together in calculating "Total PCB BAFs".

We have no information on whether this sediment/polychaete pair is
representative of sediments and polychaetes, or whether BAFs in
polychaetes could be used as BAFs in pickleweed. Nevertheless,
unless more congener-specific data are generated, I cannot see any
other way to salvage the data.

cc: Joseph Chao, OMF
Bart Simmons, HML



MOFFETO
O

O
o CONCENTRATION (pgtg) OF SPECIFIC PCB CONGENERS AND AROCLORS

z

SAMPLE # TYPE " •#77 "#126 "#169 #105 #118 TOTAL PCB AR 1254 AR i260

SSRP-34 SEDIMENT 34 9 7 1 2 U 250" 570 11.900 " 26,000 U 26,000 U
v-I ............. " ..................

kO " T

.._'_ SSWL-22SEDIMENT_..... ! _33000[ 6,700 ........ 120 500,000 1,400,00075,585,!48. . . £' . i 2,400,000 1680..000.......
SSRP-34 PICKLEWD 6.8 1.3 U 02 U 49 120 2.720 10,000 U, 10,000 LO

_1 SSWL-22 POLYCH 3200 470 28 U 46,000 80,000 1 392,070 3,000 U 330,000

.... ! ..........................

RATIOS

CONG/AROCLOR 1254 0.014 0.003 0.000050 0.21 0.58 31.5

o €ONGiARocLoR 1260.......... 0.ozi9_ 0.010 0.000176 " 0.735 2.06 " ili.2 .............

u_ ',IOTE: Entries with a "U" suffix indicate measurements below the deiection limit. The shown number is the detection limit
OID
OD
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