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FOREWORD

SuggestIons on How to Read This Report

Thisreportad&.Ws bothL*. lay personandthescientist.Eachreadermayhavelimitedor
comprehensiveinterestingthisrepcw.Wchavetriedtoniakcitaecessiblctc,allwithoutcomyomisir!g
its scientitlcintegrity. Followirg arcdirectionsadvisingeachaudienceon how bestto uscthis
doeurnent.

1. LayPersonWithLimitedInterest.Rcti P~l,lhcExWutivc S’]ii~rr.~,whichdcscribcsthc
JAmatory’senvironmentalmonitoringoperationsandsummarizesenvironm:ntddataforthisyear.
Emphasisisonthesignificanceof findingsandcnvmnmentalregulatorycompliance.A glossaryis
in theback.

2. Lay Personwith ComprehensiveInterest. Followdirectionsfor the ‘lay Pctsonwith
LimitedInterest’’givenabove.Also,summaricsofcachsmticmofthcrcportarcinboldfacetypcand
precedethetechnicaltext. Readsummariesof thosesectionsL$atintcrcstyou. Further&tails arcin
thetextfoliowingeachsummary.Ap}@ndixA, Standardsfor EnvironmciltalContaminants,and
AppendixF, Descriptionof TeehnicalAreasandTheirAssociatedProg,ams,mayalsobehelpful.

3. ScientistswithLimitedInterest.ReadPartI,theExecutivcSumma.ry,todctcrmincthcp.rts
of theLaboratory’senviiinmcntalprogramthatinterestyou. YOUmaythenreadsummariesand
tcdmiezddetailsof t.ksepartsin thebodyof thereport.Detaileddatatablesarcin AppendixG.

4. Scientistswith ComprehensiveInterest. ReadPart 1, theExecutiveSummary,which
dcscribestheLaboratory’senvironmcntaIprogramsands~mmarizcscnvironmcntaldataforthisyear.
Readtheboldfacesummtiesthatheadeachmajorsubdivisionof thisrcpofi Furthcrdctailsarcin
thetextandappendixes.

For furtherinformationaboutthis rcpo~ cnntaetthe Los AlamosNationalLaboratory’s
EnvironmentalRotaxion Group(I-ICE-8):

EnvironmentalprotectionGroup(HSE-8)
LosAkunosNationalLaboratofic -
P.O. Box 1663
b AlanMs,NM 87545
Attn: Dr. ThomasE. Buhl
Mail StopK490
CommercialTelephone:(505)667-502
FederalTelephoneS,’stem:843-5021
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ENVIRONMENTAL SURVEILLANCE AT

LOS ALAMOS DURING 1989

by

ENVIRONMENTAL PROTECTION GROUP

ABSTRACT

This reportdescribesthe environmentalsurveillanceprogramconductedby Los Alamos
National Laboratoryduring 1989. Routine monitoringfor radiation and radioactiveor
chemicalmaterialsis conductedon the Laboratorysite as well as in the surroundingregion.
Monitoringresultsareusedtodeterminecompliancewithappropriatestandardsandto permit
eariyidentificationofpotentiallyundesirabletrends.Resultsandinterpretationofdatafor1989
coverexternalpenetratingradiation;quantitiesofairborneemissionsandeNtuents;concentra-
tionsofchemicalsandradkmuclidesinambientair,surfaceandgroundwaters,municipalwater
supply,soilsandsediments,andfoodstuffs;andenvironmentalcompliance.Comparisonswith
appropriatestandards,regulation~andbackgroundIevelsprovidethebasisforconcludingthat
environmental4fects from Laboratoryoperationsare smalland do not pose a threat to the
public,Laboratoryemployees,or the environment.
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1. EXECUTIVE SUMMARY

A. Monitoringoperations

TheLaboratorysupportsan ongoingenvironmental
surveillanceprogramasrequiredby U.S. Dcpilrlmcntof
Energy(DOE) Orders5400.1(“GeneralEnvironmcntid
ProtectionProgram,”Novcmbcr1988)and5484.1(“En-
\’ironmcntalProtection,!$afcty,and HcidthPrmcction
informationReportingRcquiicmcnts,”Fchruary1981)
(DOE 1988,1981). Thesurveillanceprogrammitintains
routinemonitoringfor radiation,radioactivematerials,
andhazardouschemicalsuhstanccsontheLaboratoysite
andinthesurroundingregion.Tncscactivitiesdocumcm
compliancewithappropriatestandards,identifytrends,
providei]ll”mrnationfor the public,and contributeto
~cncralenvironmentalknowlcdgc.Dctailcd,suppicmcn-
talenvironmentalsudicsalsoamcarriedout[odc[crminc
Ihcextentofpotcntidproblcms,toprovidcab~is forany
rcmcdialactions,and to gadlcrfurtherinformationon
surroundingcnvironrncnts. i he monitoringprogram
suppmsthe Laboratory’spolicyto protectthepublic,
cmployccs,andenvironmentfrom harmthatcouldbc
causedby Laboratoryactivitiesandto rcxluccenviron-
mentalimpactstothegreatestdcgrccpricticablc.Envi-
mnmcnudmonitoringinformationcomplementsdataon
specificrclcascs,suchasthosefromradioac;ivcliquid-
wastctreatmentplantsand stacksat nuclearresearch
facilities,asWCIIasairbomcrclcascsof nonradioactive
compoundsfrommanyLaboratoryopcration~.

Monitoringandsamplinglocationsforvurioustypes
of environmentalmcasurcmcntsarcorganizedintothrw
groups:

1.

2.

Rcgiormlstationsarc lomcd within the five
counlicssurroundingLosAlamosCoun[y(Fig. 1)
atdistancesupto80 km (50 mi) fromtheLabo-
ratory. They providea basisfor dclcrmining
ccmditkmsh-yondthcrangcofpotcn!ktlinflucncc
fromnormalLaboratoryoperations.

Pcrimctcrslationsarclocatedwithinabout4 km
(2.5mi)of thcLaboratoryboundary,andmanyarc
in residentialandcommunity~~tis. Theydocu-
mcntconditionsinarcasrcguladyoccupiedbythe
public and potentiallyaffectedby Laboratory
operations.

3, On-sitesta[ionsarcwithintheLaboratorybound-
ary, and mos”.arc in areasaccessibleonly to
cmployccsduringnormalworkinghours.They
documentcnvironmcntidcondil.i.mstittheLaho-
mtorywh~rcthepublicl~:i.>limkd iiCCCSS.

Samptcsofairparliclcsi):tdgases,waters,soils,sedi-
ments,and bodstuiis arc rou[inclycollccmdat the.sc
stationsfor subscqucmanidyscs(TiIblc l). Extcmal
penetratingradiationfromcosmic,[~rrcs~iid, tandLiIbo
ratorysourcesisalsomcusurcd.

Additionalsampk!s:Irccollcctcditndanalyzed10gain
informationaboutparticIdarcvcms,suchm majorsuliacc
rundf CVCnL\,nrmroutincrckviscs,or specialsmdics.
?vlorcthn25000analysesforch~l])i~i]l andrtidiochcmi-
calconstituentswerecarriedouti“orcnvimnmcntalsur-
vcilkmccduring1989. Resultingdatav:crcusedfordose
calculations,forcomparisonswith standardsandt)ack-
groundIcvcls,andfor interpretationof therelativerisks
;ls~ial~ withLaboratoryopmtions.

Comprchcnsivcinformationaboutmonitoringactivi-
UCS,environmentalregulatorystandards,and methods
andproceduresfor acquiring,urtidyzing,andruording
datais prcscntcdin AppendixesA-F; dcmilcdenviron-
mentaldatatablesarcgivenin AppendixG.

B. EstimatedDosesand Risksfrom Radiation
Exposure

1. RadiationDoses. In thisrcpor[,estimatedindi-
vidualridiationdosestothepublicimributablc10Lid)o-
ratoryopcrationsarccrxnparcdwithapplicablestandards.
I?ascsarccxprcssdaspcrccnugcsof DOE’sRadiation
ProtectionStandard(RPS), The RI% is fordosesfmm
exposuresexcludingcontributionsfrom naturalback-
ground,fidlout,andradioactivecomumcrpdUCL% Es-
timateddosesarcbclicvcdtobcpotentialdosesto indi-
vidualsunderrealisticconditionsof exposure.

Historically,estimateddosesfromLaboratoryopcra-
tionshavcbcenlesskm ;% of the50(Lmrcnl/yrstandard
thatwasincffwt before1985(Fig.2). Thesedoseshave
principallyresultedfrom externalradiationfrom the
hboritoly’s airbornerclc~scs. In 1985, DOE isstwd
interimguidelinesthatIowcrcditsRPSto 1(Nmrcm/yr

3
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Taljle1. Numberof!hmp!ing L~.atiousfor Routine
Monitoringof the Ambiem’Environment

‘typeof Monitoring Regional Perimeter On ~iie
—— —

Extcmalradiation 4 12 139
Air 3 12 12

Surfaceandgroundwa[crsa 6 32 37
Soilsandsediments 16 16 34
Foodstuffs 10 8 1!

aSamplcsfromanadditional22stationsforthewatcrsupplyand33spcciid
surface-andmxmd-waterstationsrelatedtotheFenton‘Ail!Gcothcrnud
Programwe; nJsocollccmdand
program.

(cffcctivcdosequivalcm) fromall exposurepathways.
In addition,cxpasurcvia the air pathwaywasfurther
Iimitcd m 25 mrcm/yr(wholebody)and 75 mrcm/yr

60

50

40

30

20

10

analyzedas part of the monitoring

(anyorgan)in accordancewilh rquircmcntsof the!:.S.
EnvironmentalProtccticn.4gcncy(EPA)(AppendixA).

H fvlaximum Individual Dose

❑ Maximum Lab~ratory Boundary Dose

1980 1981 1982 1983 1984 1985 1986 1987 1988 1989

YEAR

Yig.2. Summaryof cstimalcdmaximumindividualand maximm
LabomtoryboundarydosesfromLaborato~operations(excludingcon-
tributionsfromcosmic,terrestrial,andmedicaldiagnosticsources).
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In !989,theestimatedmaximumindividualc!”fcctivc
doseMm 3.9 rnmm,or 3.9Y0of DOE’S 100-nmxn/yr
srandardIk)raflpathways.Iluw.r.scthisdo.scispnncipally
dw tocxtcmalradiationfromairhomcactivationprod-
u(i~, it isequaltothew’hoic-bodydoseasWCIIandis 16Y0
ot’E}’. A’s25-mrcrn/yrstand.wclfortheairpaLbwayalone
(TdNc G-1). This dosenxultedmostlyfromcxtcmaf
raditiiionfrom short-lived,airtmmccmi.sionsfrom a
Ii,uup~iclcwcclcrz[or, theLosAlamosMesonPhysics
Facility(LAMPF).

Anotherpcrspcctivcis gainedby comparingthe.sc
cstin~a~ddoseawiththeestimatedcffcx%vcdoseaNJibut-
ahlcmbackgroundradiution.Thehighestestimateddose
cw;cd fromLa”borato~opcratinnswasatx~ut1% of tic
3z7Illwmrm.cjv~ frombackgroundradioactivityinl-OS

Alamosduring1989.

2. Risk F~timates. Estimatesof theaddedriskof
cancerwereCalcl.liatcd[Cp:ovidca pcrsiwtivcforcom-

parin[:tic SifJnificilIlcX!of rildiationexposures.Incrc.
muntalcancelrisku rc:;idcl]tsof L(N Alamostownsite
c;!,<’dby19.. Ibbofb. oryopcl:i[ionsWiLSCSt,iI)iIkd LOh

1chi{l]~cin 15000000 (Ttiblc 2). Thisriskis<().5%of
the1charwcin 8(MY)forcancerfromn~[llrid background
r;idialionml the 1 chancei-l 43 ()()()for cancerI“rom
nmlicafrti(liation.

I%CLab(ml[ory’spoi~’ntialtxmtribution10cancerrisk
is smallwhencomparedwithoverallcimccrrisks. The
ovcrill lifetimerisk in t.h t InitcdStatesof contracting
someformofcimccr I chiuw(.in4. Ttwlifetimeriskof
cancermorla!ityis 1Li]:mccin 5.

C. ExternalI)enctratingRadiation

Levelsof cxtcmalpcnctrtdingIadiaticrr(including
~.‘andg~~ma mys and charged-particlecontributions
fromcosmic,terrestrial,andmanmadesources)intheLos
Alamosarea arc monitoredwith thcrrnolumincsccnt
dosimcwrs(1’LDs);II 147Ioeations.

Table2. AddedIndividualLifetimeCancerMortalityRisks
Attributableto 1989RadiationExpnsure

IncrementalEffective AddedRisk
Dosel?~uivahmtUsed to on Individualof

in RiskEstimate CancerMortality
l;~posureSource (mrem) (chance)-—.

AverageExposurefromI&oratoryOperations
IAMA!amos[ohnsitc 0.15 1 in 15000000
WhiteRockarea 0.14 1in 16000000

Nduml Radiation
Cosmic,tcrrcstriaf,self-irradiation,andradoncxposurc:i

LosAkunos 327 1 in 8 OOOb
WhiteRock 327 1in 8000

MedicalXRays(DiagnosticProcedures)
Averagewhole-bodyexposure 53 1 in43 000

—.
aAncffcctivcdoseequivalcn[of 200 mrcmwasu~d [Ocstima~tic riskfrom inhaling2zRn andils
transformationproducts.

%lw risksfromnaturafradia[ionfromnonmdonsourceswerecstimiltcdtobe 1chancein 18000 in Los
AliUUOSandWhiteRock. Theriskof lungcanmrfromiadorl cxposurc wasestimatedtobe 1charrccin
14000forbothlocations.Riskestima@sarcdcrjv~fr(jmtheNat.ionalRc.scarchCouncil(NRC)BEIR IV
andBEIRV rcpmsandIhCNational Council onRadiationprotection(NCRP)Rcport93(BEIR IV 1988,
BEIR V 1990,NCRP 1987a),
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Tlx’ TL.Dnetworkformonitoringradiationfromair-
hmw ac!iva[imrproductsrclcmcdbyLAMPF mcamrcd
A~wI8 f 3mrcmfor 1989(excludingbackgroundradia-
uor Iromcosmicandhxrcstrialsources).Thisvalueis
ICSSthLIIIlhat measuredin 1988,dcspiwa30%incrt%scin
tilCrchxscof airborneradioactivityfromLAMW. This
ispdxthly ductothestriationsin themicroptiucmsof
windsbctwccnltwtwoyears.

RtdiationICVCIS(includiugni.uuridbackgroundrwli;\-
tionfromcosmicandwrrc..trialSotwscs)arsalsomeas-
uredat regional,pcrimctcr,andon-sitebcalionsm the

cnvironmcnlalTLD network.SomemcasurcmcnLsaton-
siwstationswereabovebackgroundIcvcls,ascxpcclcd,
reflectingongoingresearchactivitiestit, or hismricitl
rchm.csfrom,Laboratoryfacilities.

D. Air Monitoring

Airborneradioactivecmissl(mswerenwnilorcdat87
rclca.scpoint:;m[he1.uborntor).ToMlairbornecmissions
incr:xscdfrom J)i)\(~ in 1988(Tablu3), TOiswasprinci-
pally duc to the 30% incrcasrin rclcasL.of airbomc
activation! oducl$fromLAhli’E”.

Table 3. Comparison~:f1988nnd 1989Releasesuf
Radionuc!idesfkoII)Labe,”aloryol)tirationia

.4irborneEmisswns
ALIivity R&wcd (Ci) Ratio——-. . . —. .- ———— —

I?ariionuclide 1988 1989 1989:1988

3H

32P
“Ar
Uranium
Plutonium
Gascausmixedactivationproduc~
MixedfissionproducLs
Parliculalc/vaporactivationproducts

liOOO 14400
0.000057 0.000018

264 222

0.000559 0.000394
0.000072 0,000045

121doo 156000
0.001150 0.43s
0.1 0.1

1,3
0,3
0.8
0.7
0.6
1.3

380
1

Roundcxitotal 130000 170000 1.3

LiquidEffluents -

Radionuclide

ActivityReleased(Ci) Ratio
1988 1989 1989:1988

3H 26 41 1.6
8s,89,90sr 0.081 0,1191 0.2
IWS ().031 os)39 1,3
23.7J o.00011 0.0005 0.6
238,239,2.10pu 0.0043 0,0026 0.6
~\Am 0.0037 0.0041 1.1
Olhcr 0048 (M2U6 17

R(Mndcdtofal 26 42 1.6

aDctailcd&t.aarcprcscntcdin TableG-2 forairhomccmissions
andTablesG-13 andG-14 forliquidcfflucms.
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Ambicn[airisroutinely.samplcdfortritium,uranium,
plutonium,americium,andgrossbctaactivity.Mcasurc-
IWILSofrwlioactivi[yintheairarecomparedwithDOE’s
DerivedAir ConccntriuionGuides. The.scguidesarc
concentrationsof radioactivityin air thtit, if breathed
continuouslythroughouttheyear,wouldresultin cffcc-
tivcdoscscquidtoDOE’SRPSof 100mrcm/yrforpcrsons
in off-sitearms(DerivedConccntrildonGllidcsfor Un-
controlled.Arcas)andto theoccupat,onrdRPS(W Ap-
pendixA) forpersonsinon-siteareas(Dc:i\cd Air Con-
centrationsfor ConLrollcdArea..). Hcrcatlcr.theyarc
culledguidesforon-andoff-siteareas.

Onlytritiumairconccntrationssh(>wcdICVCISindicat-
ing My measurableimpactfrorrlradionuclidcrclcascs
causedby hboritJry operations,Annualaveragecon-
ccnirationsoftritiumcominucdtobcmuchlessthwrO.I %
of DOE’Sguidesat all stationsandposedno environ-
mentalor healthproblcmsin 1989. Annualavcrigc
conccntrwionsof Iongcr-liwxirwlionuc]idcsinairduring
1989werealsoIcssthan0.1% of theguides.

1?.}$’atcr,Soii,and SedimentMonitoring

LiquideffluentscontaininglowICVCISofradioativity
arcroulinclyrclcascdfromoncwastetrcatmcnlplantimd
onc.smimysewagelagoonsystem.Thcdominantchangc
fromi988 wasanincrcxascintritiumdischarges(.Tiiblc3).
TlwL.4MPFlqyxmswcrcmodificdduring1989,rcquinng
thediscturgcof higherconcentrationsof radionuclidcs.

Surfaceiindgroundwatersarcmonitoredto dctc.a
potentialdispersionof radionuclidcsfrom l-dmratory
operations.Onlythesurfticcandshiillowgroundwatcm
in on-siteliquideffluentrclcascareascontainedradio-
activityinconccntriitionslha[wereabovenaturalterres-
trialandworklwidcfalloutIcvcls.Thesewatcrxarcnola
sourceof industrial,agricultural,or municipalwater
supplies.Thequalilyof waterfromregional,pcrimctcr,
andon-si[careasthathaverwcivcdnodirectdischarge
showednosignificanteffectsfromLaborafo~releases.
SamplesfromtestWCIISandwatcrsupplywellscontinued
:0shownoriidioactivcorchemicalcontaminationin the
dczpaquiferthatoccurs180to 360m (600 to 1200fl)
beneath[hcPajaritoPlatciuI,

Mcixwrcmcntsof radioactivityin.samplcsofsoilsand
Scdimcntc,providedataonIcss-directpathwaysof expo-
sure. Thesemeasurementsarcusefulfor understanding

hydrologicaltransportof radioactivityin intcrmitlcnl
streamchannelsnca-Iow-levelrddioacti”~cwasteman-
agementareas.On-siteareaswithinpueblo,LosAlamos,
andMorwndadcanyonsa.11hadconccntrationsofradioac-
tivityk sedimentsatICVCIShigherthanhoseauributablc
to naturalterrestrialsourcesor worldwidefallout. Cc-
sium,plutoni.:m,andstrontiuminMortandadCtmymarc
duetoeffluentsfroma liquid-\vastctreatmentplant. No
run~ff or sedimenttriinsporthasoccurredbeyondthe
LaboratoryboundaryinMonandadC’anyonsincccfflucnt
rclcascintothecanyonstarted,However,someradio,ac-
[ivity in sedimentsin PuebloCanycn(from prc-1964
cfflucnL$)andLosAlamosCanyon(frompost-1952trcatcd
c!llucms)hastxxntransportedtotheRioGrandc.Theo-
reticalestimates,confirmedbymcasurcmcms,showthat
theincrementaleffectonRioGrandcsedimentsisasmall
pcrccntagcof thebackgroundconcentrationsattributahlc
towoddwidcfalloutin soilsand.scdimcnts.

Surfacerun-offhastransportedsomelow-levelcon-
taminationfromthcactivcwastcdisposalarcaandseveral
of the inactiveareasinto controlled-accesscanyons,
Analysesforcxtractionproccdurctoxicrnctalsfromsurfacc
sedimentsindicatethalnoconstituentsincxccssof EPA
crhcriafor dctcrrnininghaxardonswastearcpresentin
the.scc..nyons.

F. Foodstuff Monitoring

Mostfruit, vcgctablc,fish,h, andhoneysamples
fromregionalandpcrirnctcrlocationsshowednoradio-
activitydistinguishablefromthatattributableto natural
sourcesor worldwidefo!iwt. Someproducesamples
fromon-sitelocationshadslightlyclcvalcdtritiumcon-
centrationsat ICVCIS<1% of DOE’Sguidesfor tritiumin
water(therearcnoconccntmtion~tlidcsforproduce).

G. UnplannedReleases

1. Airborne Radionuclide Releases. Four un-
plannedrcipxwxocxurrcdduring1989. Threeof these
involved the rclc.ascof tritium from twhnical area
(TA)-41. The foudr wasa rclcascof fissionproducts
fromTA-48. In all cases,theresultingradiationdoseto
amcmbcrofthcpublicwascstimatcdtobclessthanO.lIXO
of DOE’sRPS. Noneof theserclcascscxcudcdEPA’s
thresholdsforreportablequarukksof iadionucli&s.
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On May 31, 1989, 1000Ci of tritiumwerereleased
fromTA-41. The rclcascwasin theformof clcmcntal
tritiumgas,and 1% wasassumedto be subsequently
oxidized[otritiatcdwater(Brown1990).Potentialdoses
werecalculamdusinganatmosphericdispersionmodel
thatirwludcdwindspeedanddirectionchamclcristicsat
the lime of the rclcasc. The maximumcffcctivcdose
Cquivakntfromtherclca.sciscidculalcdtobc0.02n]mn],
whichis0.027cof DOE*SRPSof 100-mrcrn/yrcffec[ivc
dosecquividcmfromallpathways.Themaximumwholc-
bodydoseisalsoO.02mrcm,whichis0.08%oftheEPA’s
radiiuionlimitof 25 mrcm/yrtothewholebodyfromthe
airpathway.

OnJune2, 1989,anadditional400Ci CAtri:iumgas
wererclcascdfromTA-41. Potcndalradiationdosesre-
sultingfrom the rclcascwere calculatedin the same
munncrasdiscussedahovc,usingthemtxsurcdrclcasc
rate,resuming1% oxidationto tritiatcdwater(Brown
1990)andtakingintoaccountlocatmeteorologicalcon-
ditions. The maximumcffcctivcdosecquividcmand
whole-body dose were calculated 10 be Icss than
0.01mrcm,whichis Icssthan0.01% of DOE’s RI% of
100-mrcm/yrcfftxtivedosecquivalcmfromallpathways
and Icssthan0.0490of the EPA’s radiationlimit of
25 mrcm/yrtothewholebodyfromtheairpathway.

FromOcLobcr20, 1989,to Novcmber9, 1985,ap-
proximately0.4Ciofmixedfissionproductswasrclcascd
froma suckatTA-48. ThemdioisotopcsaGaand‘8Gc
accounlcdformorethan92Y0ofthcrclcasc.Airsamplcrs
wereplaceddownwindto mc.asurcanyimpactfromthe
rclcwx. Potentialdoseswereestimatedusingthesample
rcsultswrdatmosThcricdispersioncalculations.Boththe
cffcctivc tioscequivalentandthewhole-bodydosefrom
lhcrclcascwerecalculatedtobelessthenO.01mrcm,or
kxsthan0.01%of DOE’SFIPSof 100mrcm/yr(cffcctivc
dosetquiviilcnt)fromall pathwaysand0.04%of EPA’s
radiationlimit of 25 mrcm/yr(wholebody)fromtheair
pa[hway.

OnDcccmbcr7,1200Ciofclcmcntaltritiumgaswere
rclcascdfromTA-41. In thisrelease,190of thetritium
was ussumcdto be subsqucntlyoxidizedto triliatcd
water.Potentialradidondosesresultingfromthisrclcasc
werecirculatedusinganatmosphericdispersionmodel
withwindspeed,winddirection,andstabilityclassatthe
timeof therclcasc.Thecffcctivcdosecquivalcntandthe
whole-bodydO.SCWCI”CbOth CalCllhl@d[0 bC ]CSSh!
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0,01mrcm,whichis ICSSthan0,01%of theDOERPSof
100mrcrn/yr(cffcctivcdosecquivalcnl)fromall pilth-
waysandicssthan0.04?40of theEPA radiationlimit of
25 mrcm/yr(wholebody)fromtheair pathway.

2. Liquid Spills, During 1989,threespill rcpnrls
weretransmittedtotheNcw MexicoEnvironmentalIm-
provcrncntDivision(NMEID) regardingnonridioac[ivc
liquidspilis.ArcportwussubmittcdinFr.bruaryrcgarding
improvementsdesignedto prvvcntthe accidentaldis-
chargeofdielectricoil containingparts-per-billionIcvcls
oforganicsolvcmalTA-35,buildings125and85. Spills
frompreviousyearswerecleanedupandclosureplans
weresubmittedtoNMEID forrcmediationofthcsitcs.On
March13,aspillreportwassubmittedtoNMEID regard-
ingabout1900L(50flgn!.)ofrawsewagedischargefrom
adamagedsanitaryIifl station,a waterlineruplurcat‘A.:
pcsticidcsloragcbuilding,anda smallhydriiulicoil spili
froma compressorstoragetank. On Dcczmbc;9, the
spillageof approximately90 L (20gal.) of automatic
transmissionfluid wasreported10NMEID. Eachspill
reportdetailedan accountof tic spill andthespecific
actionstakentoclcanitup.ThespillsrcportuiinFcbruaq;
andMarchwcminspcctcdbyNMEID staff,andallof the
spillreportsissuedin 1989werercviewti srtdapproved
by NMEID. All spillsin 1989werecontainedwithin
Laboratoryboundarkw.

Ii. EnvironmentalComplianceActivities

1. Rewurce Conservation and Recovery Act
(RCRA). This ac~icglda~s hanrdouswastes,from
generationm ultima~disposal.TheEPAhasgivenfull
authorityfora(iminislcringRCRA(withthecxccptionof
theHazardousandSoiidWasteAmendments[HSWA]of
1984) to the NMEID. In 1989, the Labor~toryhad
numerousmtcractioriswith NMEID and preparedthe
nccc.warydocumentationtocomplywithRCRArquirc-
mcnts. NMEID conductedonccamplianccinspection
during1989andissucdoncNoticcofViolation.Thcdraf:
hazardouswastepermitwcm to publichearingin July
1989,andthepermitwasissuedonNovcmber8, 1989.
‘I%cIAoritory and DOE, throughthe DepmtrncnLof
Justicc,appedcdoncprovisionOfthCpCfIniLI?csuhsarc
pending.TheHSWAportionofthepermitwiIswriucnby
EPA andwenttopub!ichearingin AUgUSLThe HSWA
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permitwasissuedon March8, ~990. After the slate
rcccivcsauthorizationfrom EPA for rcgultitingmixed
wustc,a pcrrnitmodificationwill bcrcqucslcd.

2. CleanWater .4ct. RegulationsundertheClean
WwcrActsetwatcrqualitystamkrdsandcdlucntlimita-
tions. The two primaryprogramsat the IAorwory
cs~blishcdtocomplywiththeCleanWalerActarcthe
N:ltional Pollutant Discharge Elimination Systcm
~NPDES)am!ihcSpillPreventionControlandCountcr-
mcawc (SPCC)program.

TheNPDESrcquirvspermitsfornonradiowivccon-
stimcntsatatlpoint-sourcedidargcs. A singleNPDES
pcrmi:fortheLaboratoryauthorizeseffluentdischarges
from10?industrialoutfall:and10sanitaqsewagetrcut-
mcnt ou[fidls;thepermitexpiresin March 1991. The
LaboratorywasincompliaxcwiththeNPDESpcnnitin
about 98.2% and99.8Y0,rcspcctivcly,of the analyses
doneonsamplescollectuiforlnonitoringcomptianccal
sunilary iind indusL-idwastedischarges.Chronically
noncompliumdi.schargcsarcbc!cgaddrmcxlunderan
EPA/DOE FcdcridFacilityComplianceAgrccmcnt.In
addition,NPDEScorrectiveactivitiesarclistedinDOE’S
“EnvironmentalRcstorationandWasteManagcmcntFivc-
YcurPlan”(DOE 1989).

.AnothcrNPDES pcnnit authorizesliquid ct’fluent
IischargcfromtheFcn;onHill GcathcnnalProject.The
pcnnitisforasirrglcoutfallandwasissuedtorcgukucthe
dischwgcofmineral-ladenwaterf:omtic rccvclcloopof
d~cgcothcrlmidw{!Is. INOdischargesoccurredfromdlis
outl’ullm 1989.

TtrcLabcmtoryhasanSPCCPlan,asrcq~ircdbythe
Codeof F~cral Rcgu]ations(40CFR I I2). ThePh.’lis

hnplcmcrrtcciby providing scccrndaryconhhmcnt [or
Iargctanksamiot.hcontaincrs toconLrolaccidentalspills
andprcvcmthcmfromenteringa watcrcoursc,Theplan
alsoprovidcsforspiilcolltroltrainingarrdcku-mp.During
19W, major secondarycontainmentconstructionwas
doneat 11sites.

3. National khvironmentaiPolicy Act (NIWA).
Thisxx rcquir~stha;cnvironmcnkdimpacLsbc COI_ISid-
crutdwingtheplanningof majorfederalactions.At the
IAtmtory, plansforncwconstructionprojectsrczcivca
comprchcnsivcreviewforgeneralenvironmental,Safct},
andhealthconccms.Eachprojectthatmayadversely
affectthecnvironmcmtisdcscribcdbrieflyin anAction
DescriptionMemorandum(ADM) thatispreparedbythe

l{catth,Environment,and Siifciy(HSE)-Divisionstaff
andsubmittalto DOE The DOE (AlbuquerqueOpcrti-
tionsOfficcorHcadquartcrs)dctcnnincsthelcvclofNEPA
documcntaiiontipproprimctoeachprojc$t.

During1989,morethan300 propo,scdprojectswere
rcvicwcdtodctcm~inc.potentialenvironmentalimpacts.
Of these,53 wereidentifiedasrequiringADMs.

4. Federal Clean Air Act iird New Mexico Air
QualityControlAct. Rcgulirtirmsundertheseam SC1
ambientair qualitystandards,requirethePcmlittingof
ncwsources,andSC1acceptablecmissionlimits, Theair
quali[yand meteorologicalprogrim at the Laboratory
incluctcsmonitoringto cn.wc thatambientair quality
standardsarc met, reviewingof all ncw and modified
.sourccstodctcrmincwhcihcrairPcrmisarcrequired,ml
air modclirrgsupportfor pcrmilapplicationsandother
programs.During1989.all of theLaborato~’sexisting
opcrmionsrcmiiirrd in compliancewith all federaland
staleairqualityregulations:

. Monitoringshowc(tno violationsof ambientair
qualitystandards.

● All constructionprojectsat the Laboratorywere
rcvicwcdandair cmissionswereestimatedtodc-
tcrmincwhetherair pcrmiLswerercquki.

. Air quatily impactswere rnodclcd.fur Envuon-
mcntalAsscssmcnLs,SafetyAnalysisReports,tir
qutility~milappliutions, wldullplanndrc]cascs.

5. SafeDrinking Water Act (SDWA). Municipal
andindus~~iwa~r SUpply for@: Laboratoryandcom-
munityis from 16deepwcilsand I galicry(collection
systcmfcdbysprings).TheWC1lSrangeindcplhfrom265
to942m (869 to3090ft). In i989, thechcmicidquality
of thewatermetLxicmlandstatePrimaryandSscondary
DrinkingWaterStandards(NMEIB 1988,EPA 1989).

6. FederalIrrsecticide,hngicide, andRodenticide
Act (FIFRA). Thisactrequiresrcgisuationof all pcsti-
citics,rcstricLsU.SCof certainpcsticidcs,recommends
standardsforpcsticidcapplictilors,andrcgu!atcsdisposid
andtransportationof pesticides.ThcLaboratoryslorcs,
USCS,anddiscardspcslicidcsincompliancewiththisact.

7. NationalHistoricPreservationAct. Asmquircd
by Sec. 106of theNationalHistoricPreservationAct
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of 1966,whichwasimplcmcnmdby 36CFR800,Labo-
rmoryundertakingsarccvalualcdinconsultationwiththe
Sta[cHistoricPrcscrvtiiionofficer (SHPO)forpossible
effectson histoii~resources.During1989,Laboratory
archacologis~evaluated462 undertakings,conducted
~~ field sumcys,rccord~ 14 ncwarckological Simst
iid submitted15surveyreportsand2mitigationplansfor
SHPO review. As a resultof Idoratory activilics,
orwmojwtwasmonitorcdandoncsi~wastcstczca~latd.

8. Endangered/Threalened@rotectedSpeciesand
k’Ioodplains/WedandsProtection.TheIXMand IAm-
ratorymu..[complywiti theEndangeredSpeciesActof
1973,as amtndcd,and with ExccutivcOrders11988,
“FloodplainManagcmcnt,”and 11990,“Promctionof
Wetlands.”ComplianceunderNEPArquircsreviewof
projcclsfor potentialenvironmentalimpacton critical
hubilaLs,Floodplains,andwetlands.IAmratoryactivilics
during1989tocomplywith thesercquircmcntswerein
threecalcgorics:(1) 12endangeredspccicssurvcyswere
complcmd;(2?)birdccnsuscswereconlinuedandsensi-
tivehabi~tsweremonitoredtoprovidebaseIincmonitor-
ing of sensitiveor potentiallysensitivespccics;and
(3) ! constructionsitewasmonitorwito prcvcmhabitat
thxlruclionof a sensitiveraptor:+ccics.

9. ComprehensiveEnvironmenta!Response,Com.
pensiition,and Liability Act (CERCLA). CERCLAof
19S0mundatcdcleanupof toxicandhazardousconlami-
nwusatclo,scdandabandonedhaz.ous waslcsites.The
SupcrfunclAmcntlmcntsandRcauthoti.ationAct(SARA)
of 1986cxtcnsivclyamendedCERCLA. Investigations
andanyrequiredrcmcdialactionsatLosAlamoswill bc
carriedoutaspartof DOE’sEnvironmtrtalRestoration
Prcgram,whichmquircscvaluatiofiof ali areasat the
IAxm:ory forpossiblecontamination.

10. ToxicSubstancesControlAct(TSCA).ThisacL
regulatesthemanufacture,processing,distribution,use,
storage,andlabelingof chemicalsubstances,including
polychlorinatcdbiphcnyls(PCBs). TheLaboratoryhas
EPA authorizationtodisposeof PCBSat i!smdioactivc
wostclandfill(AreaG), andsomecontaminatedsoilhas

beendisposedof there.However,mostPCB-containing
or-contaminatedmatcnakhavcbecnsentoffsitetoEPA.
approveddisposalfacilities.

11. EmergencyPlanni;tgand CommunityRight-
to-KnowAct. Rquircmcntsforrcportingtoxicchemical
releasesunderSARA,Tillc 111Sec.313of 1986,bwunc
cffcctivcin March 1988. The basicpurpm of this
regulationis to makeavailableto thepublicenviron-
mentalinformationaboutrchascsofcertaintoxicchctni-
calsthatarcusd inoperations2.1facilitiescovcrcdun&r
thisregulation.Rcporlsmustbcsubmittcdannuallytothc
EPAandtothestateinwhichtic facilityislocated.‘Ilis
ruleis in additiontootherreportingr~uircmcntsunder
SARATitle 111,whichwentintoeffectin May 1987.

Forthe1988rcpoflingperiod,approximately385kg
(850 lb) of nitricacidwerereportedasairbomcrclcasc.s
fromstacks,All rvmainingamountsof nitricacidwere
cithcrconsumcdinchcmicalrcactionsorwcrecomplctcly
neutralizedby sodiumhydruxidcin waste-walertreat-
mcntoperationsanrithuswerenotreportable.Reporting
of sodiumhydroxideisrequired.However,nocnviron-
mcmalrclcascsforthiscompoundwerercporttibecause
?!1sodiumhydroxideat the Laboratoryis complctdy
nc.itralixcdin reactionswith nitric,sulfuric,or hydro-
chloricacidsduringwaste-watertmtmcntoperations.

Thedramaticreductioninreportednitricacidrclmses
totheenvironmentfromcalendarymrs1987to1988was
notductoanymajorchangeinpmccssorchcmicaluscbut
rathcrtomorc-accuatetita. A detailedLaboratory-wide
aircmissionsstudywasmadein 1988,whichconsistcdof
a room-by-roomchctnical-uscinventoryand sclectivc
testingof air cmis.sionsfrom stacks. As a re.d~ air
cmissionsweremoreaccuratelycstimawd.

12. UndergroundStorageTanks. Themajorityof
undergroundstoragetanksat theLaboratorywerein-
stalledinthe1940s.In 1989,twool”thesewerercmoved.
Furtherinvestigationafterremovalof tic tanksrevealed
thalneithertankhadevcrlcakcd.Laboratorypolicyisto
rcmovcundergroundstoragetankswhenusergroups
dctcrmincthatthetanksarcnolongernccded.TIIc tanks
will bercmovedasfundingpermits.

11
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Il. INTRODUCTION TO THE LOS ALAMOS AREA

A. GeogrrnphieSetting

Los AlarmsNationalLaboratoryal,dtheassociated
residentialareasof Los Ahmos and White Rock arc
locatedin LosAlamosCounty, north-ecntralNcwMex-
ico, approximately1(X)km (60 mi) north-northeastof
Albuquerqueand40 km (25 mi) northwestof SantaFc
(Fig. 1). The 111-km2(.43-mi2)Laboratorysilcandadja-
centcommunitiesaresituatedonP@aritoPlateau,which
consistsof aseriesof fingerlikemesasseparatedbydeep
cas[-to-westorientedcanyonscutbyintermittentstreams
(Fig.3). Mcsatopsrangcinclcvationfromapproximately
2400m(7800ft) ontheflankof theJcmczMountainsto
about1900m(69X)0ft)attheireasternterminationabove
theRioGrandeValley.

All LosAlamosCountyandvicinitylocationsrcfer-
cneedin this reportarc identifiedby the laboratory
Cartesiancoordinatesystcm,which is basedon tJ.S.
customaryunitsofmeatrcmcnt. ‘I%issystemisstandard
throu~houttheLaboratory,btuisindepmdcntof theU.S.
GeologicalSumcyand tic New Mexico StateSurvey

coordinatesystems.Thcmajorcoordinatemarkersshown
on themapsarc at 3-km (IO 000-ft) intervals,For the
purposeofthisrcpo~ locationsarcreportedtotheneamsl
0.03km (100 ft).

TheDOEcontrolstic areawithinLaboratorybounda-
riesandhastheoptiontocompletelyrestrictaeeess.

B. LandUse

Most IAoratory andcommunitydcvclopmcntsarc
confinedto mesatops(W theinsidefromcover). The
surroundingIitndisIargclyundeveloped,withIargctracts
of landnorth,west,andsouthof theLaboratorysitebeing
heldby the SantaFc NationalForest,Bureauof Land
Mimagcmcnt,BandclicrNationalMonument,General
ScrvieesAdministration,andLosAlamosCounty(seethe
insidebackcover),TheSanIldcfonsopucblobordersthe
Labowry totheeast.

Laboratoryland is usedfor bui!thg sites,experi-
mentalareas,wastedispo.w!iocations,roads,andutility
rights-of-way(.SRi.;dmatorytechnicalama.s,Fig.4 and

Fig. 3. Topographyof lhcLosAlamosarea,
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Fig. 4. Tcchnicalarcas(TAs)ofLosAiamosNationalLaboratoryinrclation
tosurroundinglandholdings.

AppendixF). However,theseusesaccountfor onlya planningfor the bestpossiblefutureU.SCSof availahlc
smallpartof the total lam!area. Most landprovides Laboratorylands.
isolationfar~tiiy andsi:fctyandisanxcrvcforfuture Limitedacccssbythepublicisallowedinccrtainarcas
structurelocations.TIIc I.aboratory’sLong-RangeSiw- of theLaboratoryreservation.An areanorthof Ancho
DevelopmentPlan(J@inccring1990)a.ssurcsadequate CanyonkclwccntheRioGrandcandStateRoad4isopen
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to hikers,rafters,andhuctcrs,butwoodcultingandvc-
hic!csarcprohibited.Portionsof Mortandadandpttcblo
canyonsarcalsoopcntothcpublic.Anarchacologiealsite
(OtowiTract),northwcstofStamRoad502ncarthcWhitc
RockY, is opento thepublicsubjectto restrictionsof
culturalrcsourtxprotectionrtgulatkms.

C. Geolqgy-Hydro?ogy

Mostofthefingcr]ikcmesasinthcLabmaloryarcaarc
foundinBandclicrTuff(Fig.5). Ashfall,ashfallpumicc.
andrhyolitctufffore]thesurfaceofPajaritoPkucau.The
tuff, rangingfromnonwcldcdto \’/CIdCd,is ovsr300 m
(1000ft) thickin‘hcwcstcmpartof theplateauandthins
toabout80m(260ft) eastwardabovetheRioGrandc.h
wasdepositedasaresultofa majoreruptionofavolcano
intheJcmczMountainsabout1.1to1.4millionycltrsago.

The tuffs overlaponto the TschicomaFormation,
whichconsistsof oldervolcanicsthatform theJcmcz
Mountains.Thetufi isunderlainbytheconglomcrmcof
thePuycFormation(Fig.5) inthcccntmlandcastcmedge

alongtheRio Grandc. ChinoMesabasalts(Fig.5) in-
tcriingcrwith theconglomeratealongtheriver. These
formationsoverlaythesedimentsof theTcsuqucFormtt-
tion(Fig.5), whichextendsacrosstheRioGmndcVrdlcy
andisin cxccssof 1O(Mm (3300ft) thick.

LosAhmos areasurfacewateroccursprimarilyas
intcrrniltcntsmams. Springsontheflanksof theJcmez
Mountainsrupplybaseflow intoupperrcachcsof some
canyons,butthcmnountisinsufficienttomaintainsurface
flowsacrosstheLitborittorysiteIxforc i: isdcplctti by
evaporation,transpiration,andinfihmtion.Run-offfmm
htivy thunderstormsorheavysnowmcllrcachcstheRio
Granacscveraltimcsaycarinsomcdrainagcs.Effluents
frommitary sewage,industrialwaslctreatmentplants,
and cooling-towerblowdownarc rclcmedinto some
canyonsat ratessufficientto maintainsurfaceflowsfor
varyingdistances.

Groundwatcroccurs.nthrccmoclcsintheLosAlamos
am: (1)watcrinshrdlowal!uviumincanyons,(2) perched
water(aground-waterbodyaboveanimperrncablclayer
thatseparatesit fromtheunderlyingmainbodyofground
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watcrbyanunsaturatedzone),and(3)themainaquifcrof
theLosAlarmsarea(Fig.5).

Intermittentstreamflowsin canyonsof thepiateau
havedepositedalluviumthatrangesfromlessthan1 m
(3 ft) to as muchM 30 m (100 ft) in thickmxs. The
alluviumispermeable,in contrastto theunderlyingvol-
canictuffandsediments.Intcrmiuentrun-offincanyons
infiltratesthealluviumuntilitsdownwardmovcmcntis
impcdedbytheIessperwmblctuffand volcanicSCdimCnL
This r~ul~ in a shallowatluvialground-waterb(xlythat
movcsdowngmlicritwithintlwalluvium.Aswaterinthe
alluviummovesdowngradien~it isdepletedbycvapo-
tmnspimtionand movementirdounderlyingvolcimics
(-PurtyJmlrl1977).

Pcrchcdwateroccursin conglomerateandbmalts
beneaththealluviumina limitedareaabout37m(120ft)
deepin themidreachof PuebloCanyonandin a second
am iilmut45 to60m(150 to200ft) beneaththesurface
in lower Puebloand Los Ahunoscanyonsnear their
confluence.Thesecondareaismainlyinbasalts(Fig.5)
a~d hasonc dischargepointat BasaltSpringin Los
AIamosCanyon.

Themainaquiferof theLosAlamosareaistheonly
aquiferintheareacapableofservingasamunicipalwater
supply.Thesurfaccofthcaquifcrrkswestwardfromthe
RioGrade withintheTesuqucFormationintothelower
partof thePuyeFormationbeneaththemural andwem-
empartoftheplateau.Dcpthofthcaquifcrdamxsc.sfrom
360m(1700ft)alongthewmtemmarginoftheplateauto
about180m (600 ft) a! theeasternmargin, The main
aquiferis isolatedfromalluvialandperchedwatersby
about1la to190m(350to620ft)ofdryluffandvolcanic
sediments.Thus,thereislittlehy&ologicconnectionor
potentialforrechargetothemainaquiferfromailuvial01
perchedwater.

Waterin themainaquiferisunderwater-tablecondi-
tionsin thewcstemandcentralpartof theplateauand
underartesianconditionsinthccastempartandalongthe
Rio Grandc(Pwlymun1974b). Major rechargeto the
mainaquiferisfromtheintcrmountainbasinoftheVallcs
CaldcrainthcJemczMountainswestofh Alarms.TIc
waler tablein the calderais nearhindsurface, The
underlyingIakesedimentandvolcanicsarehighlyperme-
ableandcontributetotherecharge.of theaquiferthrough
theTsehicmmaFormationintefflowbreccias(rockcon-
sistingof sharpfragmentsembeddedin a fine-graincd
matrix)and theTCSUqUCl%ym~ono The Rio Grandc

recciwsground-waterdischargefromspringsfedby the
mainaquifer. The 18.5-km(11.5-mi)reachof tic river
in White RockCanyonbetweenOtnv/i Bridgeandthe
mouthof Rito dc Frijolcsrcccivcsan estimated5.3 to
6.8 X 1($ m’ (43(?0to 5500 ilCi.”-ft) annuallyfromthe
aquifer.

D. Climatology

IAMAhunoshasa .scmiarid,temperatemountaincli-
mate,Avcmgcannualprecipitationisncarly45cm(18 in,).
precipitationwa..slightlybelow normalduring 1989,
totaling41 cm (16,2 in.). The year 1989hadthe Icast
yearlyprecipitationsince1980andwasthefirslyearwith
below-nonnalprccipitationsince1983.pr~ipitationwas
especiallylightduringApril,Novcmbcr,andDcccmbci.
Fortypcrccntoftheannualprecipitationnormallyoccurs
duringJuiyandAugustfrom thundcrshowcm.Winter
precipitationfallsprimarilyassnow,withaccumulations
of about130cm (51 in.) aimutdly. Snowfallwasnear
normalduring1989.

Summersarcgenerallysunnywithmodcrmc,warm
daysandcoolnights.Maximumdaily temperaturesarc
usuallybelow32°C(90”F). Thetemperaturereachedor
cxceded32°C (90”F) ninetimesduringthesummerof
1989,secondonlyto 1980whentherewere22 daysof
232”C(290”F) temperatures.Br,cfaftcmoonandcvcning
thundershowersarccommon,especiallyinJulyandAu-
gusL High alutudc,light winds,clear skies,anddry
atmosphereallownighttemperaturestodropbelow15°C
(59°F) aftercvcnthewarrncstday.Wintcrtcmpcmturcs
typicallyrangefromabout-9°Cto-4°C(15°F D 25”F)
duringthenightandfrom–l°C to 10”C(30”Fto50”F)
duringthcday.Occasionally,tcmperaturcsdropto-18°C
(O”F)or below. Many winterdaysarcclearwith light
winds,sostrongsunshinecanmakeconditionscomfort-
able even when air temperaturesarc cold. In 1989,
abnormallywarmweatherinMarch,April,andMaygave
LosAlarnositswarmestspringonrecord.

Snowstormswith accumulationscxcecding10 cm
(4 in.) arccommoninLosAlamos.Somestormscanbe
associatedwith strongwinds,frigidair, anddangerous
wind chills. A snowstormclosedthe Laboratoryand
countybusinessesandschoolsonJiinuary27whcn29.2mn
(11.5 in,) of snowfell. The y~’s largeststormstruck
February4-6, when38.1 cm (15.0 in.) of snowfell,
accompaniedbycoldarcticair. Tcmpcraturesdippedto
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between-15°Cand-200C (5°Fand-4”F) duringtic 5th
and6thbeforethestormended.

Becauseof complexterrain,surfacewindsin Los
Alamosoftenvarygreatlywithtimeof L?yandkxuion.
With light, large-scafcwindsarwclearskim,a distinct
daily wind cycleoftenexists: a light sou[hcastcrlyto
southerlyupslopcwindduringthedayandalightwesterly
to noithwcmcrlydrainagewindduringthenight. How-
ever,severalmilestothecasttowardtheedgeof Pajarilo
Pla@auneartheRioGrandcValley,adifferentdailywind
cycleis common:a moderatesouthwesterlyup-valley
windduringthedayandeithera lightnorthwescrlyto
northerlydminagcwindormoderatesouthwesterlywind
al nighL On the whole, the prcdorninmuwindsiuc
southerlyto northwesterlyover wcstcmLos Akunos
Countyandsouthwesterlyandnortheasterlytowardthe
Rio Gramk Valley. The year 1989 followednormal
pattcmsin wind.

Historically,notornadoeshavebeenreportedtohave
toucheddowninLosAlamosCounty.Strongdustdcvi!s
canproducewindsupto34m/s(75mph)atisotatcdspots
inthecounty,especiallyatlowerelevations.A dustdcvil
strucktheRoyafCrestTrailerCourtonApril 20, lifting
anddamagingaboat.St.mngwindswithgustscxccc.ding
27 m/s(60 mph)arccommonandwidespreadduringthe
spring. llu.mdcrstormsproducedpeak wind gustsof
34 m/s (76 mph) at EastGateand Arm G on April 9
and27.

LightningiscommonoverPajaritoPlateau.Themarc
58 thunderstormdaysduringanaverageyear,withmost
occurringduring the summer. There were, in fact,
58 thunderstormdaysrcportd during1989. Lightning
protectionisanimportamdcsignfactorformostfacilities
attheLaboratory.Haildamagccanidsooccur.Hailstones
with diametersup to 0.64cm (0.25 in.) arc common:
1.3-cm(0.5-in.)-diamclcrhailstonesarcrarc.A hailstorm
on May 9 droppedfargchail on White Rock,causing
traffic accidentsand somedamageto roofsand cars.
Also, up to 5 cm (2 in.) of hail accumulatedin North
Communily.

TheirregularterrainatLosAlamosaffectstheaunc,-
phericturbulcnwanddispersion,sometimesfavorably
andsometimesunfavorably.Enhanceddispersionpro-
motesgreaterdilutionof contaminantsmlcasedintothe
atmosphere.The complexterrainandforestscreatean
aerodynamicallyroughsurface,forcingincreasedhori-
zontal and vertical dispersion. Dispersiongcncrafly

dccreasmal Iowcrelevationswherethetcrminbccomcs
smoothcrandICSSvegetated.Thefrcqucmclearskiesand
light,Iargc-scafcwindscausegoodvertical,daytimedis-
persion,especiallyduringthewarmseason,Strongday-
timeheatingduringthesummercanforcevcrticafmixing
upto 1-2 km(3000-60M3 ft)abovegroundlevel(AGL),
butthegenerallylightwindsarcIimihxfindilutingcrm-
taminantshorizontally.

Clearskiesandlightwindshavea ncgtuivceffecton
nighuimcdispersion,causingstrong,shallowsurfticcin-
versionsto form. Theseinversionscanseverelyrcslricl
near-sulfaccverticalandhorizontaldispersion.inver-
sionsarcespcciaflystrongduringthewinter. Shallow
drainagewindscanfill lowerareaswithcoldair, thereby
creatingdeeperinversions,commontowardthe vaflcy
(WhiteRock)onclearnightswithlightwinds.Canyons
canalsoIimil dispersionbychannelingah flow. Strong,
huge-scafcinversionsduringthewintercanlimitvertical
mixingtounder1km (3000ft) AGL.

Dispersionis generallygreatestduringthe spring
whenwindsarc strongest.However,deepvctiicalmixing
is greatestduringthesummer.Low-luvcldispersionis
generallythe leastduringsummerand autumnwhen
windsarclighLEventhoughIOW-lCVCI,winterdispersion
isgenerallygreater,intensesurfaceinversionscancause
least-dispersiveconditionsduringthe nighl and early
morning.

Thefrequenciesof aunosphcricdispersivecapability
WC52%unstablc(stabilityclas.scsA-C),2 1%neutral(D),
and27Y0stable(E–F) duringthewinteratTA-59. The
frcqucncicsarc44%,22%, and34%,rcspcctivcly,during
tic summer. Thesestabilityeatcgoryfrequenciesarc
basxi on measuredverticalwind variations.Stability
gcncraflyincreases(becomesIcssdispersive)towardthe
Vilflcy.

I?. PopulationDistribution

LosAhrnosCountyhasancstimated198!)population
of approximately19300 (basedon the 1980 census,
adjustedfor 1989).Tworesidentialandrelatedcommer-
cial areasexistin thecounty(Fig. 1). Tfw LosAkunos
townsite(thcoriginafam ofdcvclopmcnt,nowincluding
residentialareasknown&sEastcmArea,WesternArea,
NorthCommunity,BamncaMesa,andNorthMesa)has
anestimatedpopulationof 12100, TheWhiteRockarea
(includingtheresidentialareasofWhiteRock,La Scnda,
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andPajarhoAcres)hasiIbout7200rcsidcrus.Aboutonc-
thirdof thepeoplecmploycdin LosAlamoscommute
fromothcrcountics.Populatirmcdmatcsfor 1989place
about208000 personswithinan80-km(50-mi)radiusof
LOSAhrrws(Tabled).

F. Programsat LosAlamosNationalLaboratory

TheLaboratoryisadmi~istcrcdby theUniversityof
Californiaforth DOE. TheLaboratory’senvironmental
program,eonductcdby the EnvironmentalPrwxtion
Group,ispartofaconlinuinginvestigationanddocumen-
tationprogram.

Sinceitsinceptionin 1943,theLaboratory’sprimary
missionhasbeennuclearwcqm-msresearchanddcvclop-
mcnt.Programsincludewcaponsdcvclopmcnt,magnetic
andinertialfusion,nuclearfission,nuclearsafeguardsand

security,andIa.scrisotopeseparation.Thereisalsobasic
researchintheareasofphysics,chemistry,andcnginccr-
ingthatsupportssuchprograms.Rc,scarchon pcaccful
uscsof nuclearcnclgyhasincludedspaceapplications,
powerrcac;orprograms,rzdiobiology,and mcdicinc.
Majorrc.searchprogramsin clcmcntaryparticlephysics
amcarriedoutattheLaboratory’slinearprotonaccclcm-
tor. Otherprogramsincludeappliedphotochemistry,
astrophysics,earth.scicnce.s,energyrcsourvcs,nuchxr
fuelsafeguards,Iascrs,computer.scicnccs,solarenergy,
gcolhcrrnalenergy,hiomcdicaland environmentalre-
search,andnuclearWXNCmanagementresearch.Appen-
dixF summarize,.activitic.sattheLaborator~’s32active
technicalareas(TAs).

In August1977,theLaboratorysite,encompassing
111km2(43mi2),wasdcdicatcdasa NationalEnviron-
nl~n~]Rc~ch Park. The ultim.}tcgod of programs

Table4. 1989Populationwithin80 kmof Los Alamosa’b

DistancefromTA-S3(km)

Direction 1-2 2-4 4-8 8-15 15-20 20-30 30-40 40-60 60-80
—

N
raw
NE
ENE

E
ESE
SE
SSE

s
Ssw
Sw
Wsw

w

NW
NNw

1 0 0 0
0 0 0 541
1 0 0 0
0 0 0 1860

0 0 80 24
0 0 0 0
0 0 7190 0
0 0 0 0

0 0 0 50
0 0 0 20
0 0 0 0
0 0 0 0

0 0 0 0
0 1530 6950 0
0 557 1830 0
0 615 616 0

0
0

303
1500

534
0
0
0

c’
o
0
0

0
0
0
0

0
518

14700
2610

1100
281

0
0

315
808

0
311

0
0
0
0

1090
1660

966
2610

668
2Z23o

51400
409

607
199
311
309

0
0
0
0

0
1720
1080
1140

0
1040
2350
4180

6680
8150
4110
2520

162
0

1380
61

352
211

3650
2140

1390
1450

8
91

0
33110

0
204

131
3050

0
60

~is distributionrepresentstheresident,non-work-forcepopulationwith respectto theIJXAlamos
MesonPhysicsFacility’sstack(L.AMPF,TA-53).A slightly~if_fcrcntdistributionforLosAlamosCounty
[ownsitcswasusedtomodelrclcascsfromtheTA-2 stack,whichisclo.scrtoLosAlamos.

hotal populationwithin80 kmof LosAlamosis208000.
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associatedwiththisregionalfacilityis tocncouragcenvi-
ronmentalresearchthatwill contributeunderstandingof
howpeoplecanbestlive in balancewith naturewhile
enjoyingthebenefitsof technology,Parkrcsourccsarc
availableto individualsandorgani?~tionsoutsideof the
bbomtory to facilitateself-supportedresearchonthese
subjectsdecmcdcompatiblewith the Labomtorypro-
grammaticmission(DOE 1979).

A finalEnvironmentalImpactStatcmcnt(DOE 1979)
thatassessespotentialcumulativecnvironmcntidimpacts
associatedwith current,knownfuture,andcontinuing
activitiesattheLaboratorywascomplclulin 1979. The
reportprovidesenvironmentalinputfordecisionsregard-
ingcontinuingactivitiesat theLaboratory.It alsopro-
videsmorcdctaikdinformationontheenvironmentofthe
LosAlamosarea.
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Ill. RADIATION DOSES

Some incrementalradiatimidoses (above those received from natural background,re-
suspend fallout,andmedicalanddentaldiagnosticprocedures)are receivedby LosAlarnos
Countyresidentsas a resultof Laboratoryoperations. The largestestimatedeffectivedow
equivalentto a memberof thepublicwasabout4 mremfromallpathways,whichis4%of the
DOE’sRadiationProtectionStandardof 100mrem/yr(allpathways).Thisdoseis principally
duetoairborneemissionsfromthelinearparticleacceleratorat theLosAlamosMesonPhysics
Facility.

Nosignificantexposurepathwaysare believedto existfor radioactivityreleasedintreated
Iiquid-wastedischarges.Mostreleasedradionuclidesareretainedinalluvialsedimentswithin
Laboratoryboundaries. A smallfractionis transportedoff site in stream-channelsediments
during heavy run-ofT. Radionuclideconcentrationsin these sediments, however,are only
slightlyaboveback~ound levels.Otherminorpathwaysincludedirectrad”~tionandingestion
of foodstuffs.

The collectivetffectivedose equivalentattributableto Laboratoryoperationsreceivedby
thepopulationlivingwithin80km(50mi)of theLaboratorywasconservativelyestimatedto be
3.! person-remduring1989. This is <0.01%of the65000 person-remcollectiveeffectivedose
equivalentreceivedby the same populationfromnaturalradiationsourcesand 0.03%of the
11000 person-remcollectiveeffectivedoseequivalen:receivedfromdiagnosticmedicalproce-
dures. Nearly90% of the dose contributedbj Laboratoryoperations,2,7 person-rem,was
receivedby personslivingin LosAlamosCounty. This doseis 0.04%of the 6300person-rem
receivedby the populationof LusAlamosCountyfrombackgroundradiationand0.3%of the
1000person-remfromdiagnosticmedicalanddentaiprocedures.

In 1989,the averageaddedriskof cancermortalityta LosAtamostownsiteresidentswas
1chancein15000000fromradiationreieasedbythisyear’sLaboratoryoperations;thisismuch
less than the 1 chance in 8000 from backgroundradiation. The EPA has estimatedaverage
lifetimeriskforoverallcancerincidenceas 1chancein 4; forcancermortality,1chancein 5.

To evaluatecompliancewith EPA’sregulation40 CFRPart61, SubpartH, the maximum
doses from airhrne emissions from 1989 Laboratoryoperationswere cakulated by the
computermndelingprogramAIRDOS-EPA/RADRISK.Themaximumindividualwhole-body
andorgardoseswere 11mrem(wholebody)and 14mrem(testes).Thesedoseswere44%and
18%,respectively,of EPA’sradiationlimitof 25 mrem/yr(wholebody)and 75 mrendyr(any
organ)fromtheairpathway.Thewhok-bodydoseisslightlybigherthanthcmaximumeffective
dose equivalentcited above becauseexposurewas modeledratherthan basedon thermolu-
minescentdosimetermeasurementstakenin the area of maximum?xpaaure.AIRDOS-EPA
tendstooverestimateradiationdosesinthecomplexterrainaroundLoaAlamosbecauseitdoes
not take intc accountdilut”mnof airborneradionucl:desby terrain-inducedturbulence.

A. Background
fromcxposurvm the.scrclcascs,Thesedosesarc then

Thcimpactofenvironmentalrckascsofradioactively comparedwithapplicables~ndardsandwithdosesfrom
is cviiluamdby cslimalingdosesrcccivcdby thepublic backgroundradiationandmedicalanddcnta.1radiation,



,~—
LOSALAMOSNATIONAlLABORATORY
ENVIRONMENTALSURVEILLANCE1989

~,

TheDOE’SRadiationProwc[ionStandard(RPS)lim-
iLslhcCffu’[ivcdo.scC1/UiVi\lClllfor;1nlCrNbCrOfthl?pUb!iC
to I(XInlnm/yr foridl~illh~ii}sofexposure(DOE lW5,
1~~)()).“~c cff~c[i~~do~ ~uivdl’lj[ isthehypothcticid

whole-tmdytio.scWt[ cw-ricsthesomeriskof canceror
geneticdisordersM agivendo!: maparticularorgitn(W’C
Glossary).Usingthisdo.sc,whichwusintroducedbythe
IntcmutionalCommissionon RodioklgicirlProtection
(ICRP 1977),allowsdirectcompwiw~nof cxlx)survs10
Jil”lcrcnlorgans.

In accordancewith EPA rcgulti[ions(4(! (’F]{ 61)
governingradititiondosesfromtheair puthw:]yu;nwm-
hcrsof the public, v!rolc-txxiylto.scsarc Iimid w
25 n~rcnl/yiand ind.ividuidorgandosesarc Iimitcd w
75 n]rcm/}’r.The principalpathwuyof exposuretiI h
Alwnoshasbeenthroughrclcascofradirmuclidcsin[othe
dir.rcsullinginexternalridiationdosestotJIcu’holebody.
Othcrpathwayscontributetinilcbutnegligibledo.ws. A
dc[uilcd discussionof standards is prcscntcd in
AppendixA.

The exposurepitthwaysconsidcr:dfortheLosAlium)s
urcuarc atmosphericuansportof airbcmcrwiioac[ivc
cmissions,hydrologictransportoftrcwx!liquidCffhCIILS,
f(xxlchains,anddircc[exposure10cxtcmalpcncuuting
r;idia[ion.~XpOSUrC toradioactivematcriaisormditilion
in thecnvironmcm\vasdctcnnimxiby directmcusurc-
rncnisof airbomcandwatcrtx)mccontdminartts.01con-
tarninm.sinfoodstuffs,antiofcxtcmaipcrwmttingrwiio.
tion. T1’rcmcticaldosecalculationsbasuionatmosphclic
dispersionrnodclingweremadeforotherairbomccmis-
sionspresental Icvcistooiow tomeasure.

Doseswerecaicuiatcdfrommeasuredorderivedcx-
pwwrcsusingmodelsbawdon therecommendationsof
theICRP(AppendixD). Thesedosesarcsummarizedin
Table5 for themostimportantexposurecategories

1.

2.

Ma.ximumBouadaryDosz,or “Fence-PosFDose

Role. This is theestimatedmaximumdosetoa
hypotheticalindiwduaipresentatthepointonthe
IAxxato~ boundarywherethehighestdoserate
occurs. This dosedocsnot take into accounl
shicidingoroccupancyanddocsnotmeanUiatan
individualacutaiiyrcccivcsthisdose

Max”mumIndividual Dose. This is theMimatcd
maximumdosetoanindividualactuaiiyresiding
intheoff-sitelocationwherethehighestdoserate

occurs.It inchrdcscorrectionsforshielding(for
example,for beinginsidea building)andnccu-
pimcy(thefractionof rhcyearthatthepersonisin
thearea).

Avcru,gcDose.Thisisthecstimtitcdavcr~gcLIo.sc
m residcmsof LosAlarnosantiWhiteRock.

(“[,lltnclivcEfficlive [kc Equiwdtw. This isan
cslimatcofthetotalctkctivc(iosc(inperson-rem)
rcccivcdby [hc populationwithin an 80 L.-,1
(S()-mi)rxliusof lhcI.ilhiltory.

The nl;lxinlumhoun(.iiuytioscamithemaximumindi-
vidu:~ldoseover the past10 Yt’ius arc summurizcdin
Fig.~. F~~l]yc~, mor~wan !)f”hof thCtiO.SCrcsullcd

fromairixwnccmissionsof activationproductsI“romthe
Los AkunosMcsrmPhysicsFacility(LAMPF).

All in~crniilrudititiontloscs(throughinhalationor
ingcstioll)arc50-yeardosec m]mitmcnts(Ai)pcndixD).
l’his i; lhctotaldo.scrcccivcdIrom intake01’iI r~dionu-
clidcIor 50 yearsfollowinginfakc.

In addi[ion10compliancewithdosestarxkmis,which
definean w)}xr limit for (i’xcsto [hcpublic,therei:;a
concurrentcommitment10 limit radialionexposureto
individuals an(i population groupsto Icvclsw iow as
ruvxmablyachievable(ALARA). Thispolicyisfollowed
N IIWLaboratoryby applyingstriclcontrolsonairbomc
cmissions,liquidcftlucnts,andopcrwions,notonly to
minimixcWCS [otk publicbutalsoto limit rckasesof
;adioitctivcmatcrid;[otic environment.Ambientmoni-
toringdcscribcdinthisrcportdocumc::tsthccff~tivcnws
of tksc controis.

~, ~~s~jm~teof Radjati[mDo~s

1. ‘rotaiMaximwr IndithtuidDoseto a Member
nf the Pubiicfrom 1989LaboratoryOperations.The
maximumindividualcffcctivcdosccquivalcfdtoamcmbcr
of thepublicfrom 1989Laboratoryoperationsis csti-
miitcdtok 3.9 mwt/yr. Thisisthetotalcffcctivcdose
cquivaicntfromali pathways.Thisdoseis 3.!W ~f !hc
DOE’s RPSof 100 mrcnl/yrcffcctivcdosecquivaicnt
fromall pathways.

The doseoccurredat East Gate (the Laboratory
boundarynorthst of LAMPF) antiwasprimarilyducto
cxtcmalpcnctmtingradiatiorrfromairactivationproducts
rcimcdby lhcLAMPFaccclcrator.Thcdoscisbawxion
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Table5. summary of AnnualEflectiveDoseEquivalent..Attributableto 1989LaboratoryOperations

AverageDoseto

MaximumDoseat MaximumDoseto NearbyResidents

LaboratoryBoundarya an Individurlb ‘Los Alamos WhiteRock

Dose 8 ~ 3 ~em 3.9mrem 0.15mrcm 0.14 inrcm

Location Boundarynorth Residencenorth LosAlamos WhiteRock
of TA-53 of TA-53

DOE RadiationProtectionStandard — 100mrem 100mrc.m 100mrem

Percentageof — 3.9% 0.2% 0.1%
RadiationProtectionStandard

Background 327mrem 327mrem 327mrem 327mrem

Percentageof background 2% 1% 0.05% 0.04%

Colkthe Doseto
Populationwithin80 km

of theLaboratory

3.1person-rem

Areawithin80km of
Laboratory

—

—

65000 person-rem

0.005%

aMaximumboundarydoseisthedosetoahypotheticzdindividualattheLaboratovboundarywherethe
highestdoserateoccurs,with no correctionfor shielding. It assumesthatthe individualis at the
IAomtory boundarycontinuously(24 houm/day,365day.s/pw).

bMaximumindividualdoseisthedosetoanindividualatoroutsidetheLaboratorywherethehighes[
doserateoccursandwherethereisa person,butwherecalculationstakeintoaeeountoccupancy(the
fractionof timea personisactuallyat thatlocation),self-shielding,andshieldingbybuildings.
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cni’ironmcntalmcawrcmcntdaladiscusscdMow. Table6
sunm]wi~csthe maximum individualcffcctivcdose
cqui~:llcnlandruwociatcdorgando.scs.

T DosesfromNaturalBackgroundRadiatioi]nnd. .
Nledicul and DentalRadiation.Eflc’clivcdosecquiva-
Icrrts from natural backgroundand Ircm rmxiicalid
LIuml uscsof radiationarccstima[cdinordertopro$)idc
;Icomp:uisonwithdom rcsuhingfromLAoriuoryopw~-
lion:;.D(i.wsfromglobalfallautarconlyil smallfracti,m
d [ml imkgrounddoses(cO.3%1,NCRP 19ti7iI)an;]:IIC
II(J1~“(m.odcrcdfurttwrhere. Exposure10naturaltMck-
ground riditition rcsulrsprincipallyin whole-twdydoses
andin l~”tilimddosestothelungandoticr organs.For
corwcni~>ncc,lhcscdosesarcdividedink_r(hoseresulting
t“rurnexposure*Qradonandi~dccayproducLsM mainly
iiff(’~ttic lung and UIosc from nonmdon sourcesLhat
I1lJ1lII}”JffcclLhcN’ho]cbdy.

:\s inthrcnvironmcnralSLUVCIIIMCCreportsfor 1987
and 19S8(ESG 19S8,1989),cstimalcsof background
r:~[ii:iti,warchxcd ona rcccntcomprchcmsivcrcponby
“ ; Naticrnal~’m.ncilonRadiationprotectionandMcas-
urcmcnts(NCRP 19/i7a). The 1987NCRP rcpcmcon-
tuin,wnc minordiffcrcnccsfroma 1975NCRPrcpat
Mt hadbeenUYX1inprc\iousenvironmentalsurveillance
reports.The.scdiffcrcnccsincludeusing20%(insbmlof
IO%) ~hlcldingby srructurcsfor high-cmxgycosmic

radi:uionand30’;O(insteadof 20%)self-shicklingbytic

“relyforlcrrcslridradiation.The 1987NCRPdocument
ASOgives,ancffcxlivcdosccquivalcnlformdonexposure.
Ilcsc ~hiir~~~wereused10obtaincstima[csof b~~k-
groundridiati[m bti.scdon WCmostcurrcmdim. This hm

rcsulmtin some smalldiffcrcnccsl“romtheproccdurc
u.scditlsurvcillanucrcpm bcl’orc1!M7 fordclcnnining
biltkground(iO.SCS.

‘J1ho]C.bodycx[crrli]l dose i:’ Inuurrcdfl”olllCXpOSUrC

tocosmicrirysilnd10cxlcrnidtcrrcslriidrildiilliO1lfrom
vwur:dlyoccurringrirdiouctivityinthecmh’ssurfacei“ d
I“mnlgloholf:illou[. Effectivedo.sccquiviik!nLsfrom
intcrmdrildiiIlionarcduc10rwiionuctidcsdcposilcrlinlhc
bodythroughinhalationor ingestion.

NonradoncffutivcdosccquivaicnLsfrombackground
radiu[ionvaryeachyeardcpcndirrgon factorssuchas
snowcoverandthesolarcycle(NCRP 1975b). Eslimalcs
ofbuckgroumtfromnonradorrsourcesarcbasedonmcas-
uwdcxrcrnalrtidiiiti~nbirckgroundICVCISof 102mrcm
(IxIs Alamos)irnd 106mrcm(White Rock)cau.scdby
irrwtiiruonfrom churgcdparticles,x rays,andgamma
rays.Theseuncorrcctcd,mcawrrcddnsc.swereirdjuslcd
for shieldingby reducingdm cosmic-raycomponcnl
(60 mrcmatLosAkunosand52mrcmatWhi~ Rock)by
20% 10 iJIIOWforshieldingbystrucmrcsandbyr~ucing
thetcrrcsuiatcomponcm(42 mrcmat LosAlamosand
54 mrcmatWhiteRock)by30%toallowforself-shield-
ingbythcbody(NCRP1987a).ToUmsccstimatcs,based
on mcimrcmcnls,wereadded10 mrcmat LosAlamos

Table6. hlaximum Individual DosefromLaboratory
operiltionsduring 1989

Dok:
Laboratory RadiationProtection Percentageof
Operations Standard RadiationProtection
(mrem’yr) (mrtmdyr) Standard

EffectiveDoseEquivalent 3.9 100 3.9

Organ
Breast 4.2 5000 <0,1
Lung 3.4 50MI <0.1
Redmarrow 3.5 5000 <0,1
Bonesurface 4.1 5000 <0,1
Thyroid 4.2 sow <0,1
Testes 4.5 5000 <O.1
Ovaries 3.0 5000 <0,1
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and8 mrema:WhiteRockfromncutmncosmicradiation
(20% shieldingassumcdjand40 mrcm from intcmat
ridiatitm @“CRP1987a).Tnccstkmcdwhole-bodydose
frombackground,nonradonradiationis127mrcmatboth
LosAlarmsandWhiteReck.

Inadditiontothesenonradondoses,asecondcompo-
nentof backgroundradiationis doseto tic lungfrom

Z22Rnandi~ d~~, prducts. ‘hcinhalationof 2ZRnis
Z~Ra a mcm~r of theuraniumproducedby decayof ,

.scrics,whichis,naturallypresentinconstructionmmcrials
inhuildingsandintheunderlyingsoil,Thecffcctivcdo.sc
cqui~’idcntfromcxpmrc tobackground‘“Rnanditsdccay
produclsistakcntobc200mrcrrr/yr(NCRP1987a).This
backgroundestimatemaybercvisd if aw+tionwidcstudy

Z22Rnad iLsdf~y pmducLs‘nof bac@roundIcvclsof
homesis undertaken,as rccommcndcdby the NCRP
(1984, 1987a).

The to~l cVcctivedosecquivalcmto rcsidcn~is
327mrcnl/yra[LOSAlamosandWhiteRock(Table5),or
127mmm/yrfromnor,radonsaurccsand200 rnrcmlyr
fromradon.

Medicaland dentalradiationin the Uniuxl SratCs
accountsfor an averagecffcctivcdoseequivalent,>r
person,of 53 mrcm/yr(NCRP 1987a). This estimate
includ~sdoscsfrombothxraysandradiopharmaccutical.s.

3. Do.sestoIndividualsfromExternalPenetrating
Radiationfrom AirborneEmissions. The thcrrnolu-
mincsccn[dosimctcr(TLD) networkal lhc Laboramy
boundarynorthof LAMPF indicatedan 8-mrcmincrc-
mcntabovecosmicand;crrc.strialbackgroundradiation
during1989(SW. IV). This incicmcnlis altribucdto
cmissionof airacthaticmproductsfromLAMPF. Eawd
on estimatesof 30Y0shieldinginsidebuildings(NRC
1977,NCRP 1987a),30%self-shiciding(NCRP 1987a),
and 1UOY6occupancy.tbis11-mrcmincrcmcnttranslatesto
anestimated3.9-mrc.~whole-bodydosetoanindividual
living akmg Staic Road 502, norlhcastof LAMPF
(TableG-l). This locationhasLxxntheareawheretic
highestboundaryandindividualdoseshavebeenmcas-
urul sincedosimctcrmonitoringbegan.The3.9mrcmis
16%of EPA’saircmissionstamlardof 25 mrcm/yrfora
mcmbcrof thepublic(AppendixA).

Bccauscthe.scdo.scsarc from cxtcmalpcnctrirting
rirdiiilion,allwhole-bodydoscsreportedinlhissectionarc
numcncidlyequaltoeffectivedosequivalcnts. Consc-
qucntly,tichscsarc notonlylcssthanEPA’sairpathway

smdardof 25 mrcm/yr(wholetxxly),butihcyarcidso
kxs ti~n DOE’S RPS of 100 mrcm/yr(cffcclivcdose
cquividcnl).

TheiIvcIiIgcdo.sc10rcsidcmsinLosAlamostownsilc
auribu~blcm IAoratmy opmmonswas0.15 mrcmto
thewholebody,Thecorrespondingdo.scw WhiLcRock
rcsidcmswas0.14 mrcm. Thedosmarc0.6% of EPA’s
25-mrcm/yrairpthway standard.Theywerecstirmucd
usinganin-hou.scsimpleGaussiimairdispersionmodel,
mcwurcdslackrclca.scs(TirblcG-2), and1989mclcoro-
IogiciddiIra. Thesedosesweredominatedby cxtcmal
radiationfromairbomcrclcwcsal LAMPF.

4. Dose, to Individualsfrom inhalation of Air-
borneEmissions.“Ilrcmaximumindividualdo.scsa[rrib-
ulablc[oinhalirlionofairbornecmissirms(TableG-1)iuc

belowthe EPA air pwhwaysrandardsfor whole-body
doses,25 mrcrrdyr,iit](l the Iimlt for organ doses,
75 n]rcm/yr(AppendixA).

Exposurem airbomc~H (as tritiakd waler vapor),
23Spu, 239.2413pu,~~ 2#1Am were dctcrmincdbyuranium,

mcasurtmcru(Sec.V). Cmrcctionfor backgroundwas
madeby assumingthatnaturalradioactivityandworlrl-
widc falloutwerercprcscnrcdby darirfrom the three
rcgiwudsamplingsutitmsat Espwlokr,Pojoaquc,and
SamaFc. Dow:;werecalculawdusingtic proculurc.s
dcscribcdin AppmdixD,

Thehighcxtcffuwvcdox ~uiviilcnl was().03mrcm
(loudbody),orcO.I%ofrhcDOE’SRPSof 100rnrcndyr.
Theinhidirtiondmcthutwasthehighestpcrccntagcofthe
EPA’sair pathwaystwrdardwas 0.52 mrcm to the bone

surfiicc;his is ().7% of tic 75-mrcrn/yr srandardfordose
10anyorganfmm Lhcair pi31hway.

Emissionsof air activationpmduclsfrom LAMPF
resultedin negligibleinhalationexposures.

Exposurefrom idlothcratrnosphcricrchxcsof radio-
activity(TableG-2)wascvrduakxlbyticorcticiilcircula-
tionsof airbomcdispersion.All prwmriiddosesfmm
lhcscolhcr rclcascswere Icssthanthe smidlcslones
prcscnlcdin this scclionand (hus were considered
insignifici3nL

5. Modeled Dosesfrom Airborne Emissionsfor
Compliancewith 40 CFR 61, Subpart 11. The EPA
rcquirxxthatradiationdoscsbcdclcrmincdwilhcompulcr
codesAIRDOS-EPAandRADRISK (40 CFR61). The
AIRIXIS-EPA codewasrunwilh 1989mclcorological
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data,radioxxivccmissionsdata(giveninTitblcG-2),and
RADRISKdosccon~crsionfactors(70-ycarcommitmcn[).
Ascxpcctcd,morethan98%of themaximumindividual
dose resulted from cxtcmitl exposure to air activation
productsfromLAMPF. Themaximumindividualwholc-
bot!ydosc.~sdcmrmincdhyAIRDOS-EPA,was11mrcm,
corrcctcdto includeshieldingby buildings(30Y0reduc-
tion).Thecalculationalso[ookintoaccountthechcm.ical
formof Lhcradiorwclidc,suchitswhethertrhiumwits
presentastritiittcdwaterortriliumga..(SCCAppendixD).
The 1l-mrcmmaximumdose,whichwcmldoccurin the
areajustnmhcastof LAMPF, is44V0of the EPA’s air
pa[hwttystandarduf 25 mrctn/yr(tvholctx)dy),

The maximum organ dose was calculittcd by
AIRDOS-EPA to bc 14 mrcmto thetestes,or 18Y0of
EPA’sairpathw~ystandardof 75 mrctn/yrtoanyOrgitn.

Thisdosewouldafsooccurin theareajustnorthcmof
LAMPF. Of the14mrcm,approximiitcly911!40is duc to

cxtcmdpcnctmtingradiationfromLAMPFaircmissions
and270fromotherLabomtotyemissions.

SccAppendixD foradditionalinformationonmodel-
ingdosesunder40 CFR 61.

6. i)osesfrom Direct PenetratingRadiation, No
directpcnctrittingradiationfromhboratory operations
witsdctcctcdby TLD monitoringin off-siteareas.Thc
onlyoff-siteTLD mcasurcmcntsshowinganycffcctfmm
LaboratoryoperationswerethosetakennorthofLAMPF.
Thesewcrcductoairbomcemissions,asdiscusscdttbovc.
On-siteTLD mcasurcmcntsofcxtcmitlpcnctmtingridiit-
tionrcffcctcdhborato~ operationsanddidnotrcprcscnt
potcntiafexposureto thepubliccxccptin thevicinityof
TA-180n PitjaritoRoad.Mcmbcrsofthcpublicusingthe
IXX-controlled road passingby TA-18 would Iikc!y
rcccivcno mere than3 mrcm/yrof directgammaand
neutron radiation, which is 3Y0 of the DOE’S
100-mrcm/yrstandardforp;olcctionfromcxposw-“:yall
puthwtiys(AppendixA). ThisvafucwasE:.wwUn,989
fichf mciuwrcmcntsof gammaplusneutrondoserittcs
usingTLDs.

Theon-siteTL~J,ia;ht (station24, Fig. 6) nciirthe
northeasternLaboratoryboundary rccordcd an abovc-

backgrounddoseof about26 mrcm. Thisdosercfhxm
directrwiiationfromaIocafizcdaccumulationof 137CSon
scdimcmsvansportcdfromTA-21 before1964. No one
residesmar thislocationatths time.

7. DosestoIndividuaIsfromTreatedEffluents.At
thistime,discharged,trwttcdcfflucntsdonotflow&yt)rid
theLaborittoryboundarybutiu”cretainedinthealluvium
of thercccivingcanyons(Sec.VI). ThesetJcatcdefflu-
entsarcmonilorcdat theirpointof discharge,itndtheir
behaviorinthealluviumof thectanyonsbelowoutfallshas
beenstudicdandismonitorcditnnually(Hkm.son 1976a,
1976b;Punymun1971,1974a;Sec.VI).

Small quantitic.sof ritdioactivccontaminantstraus-
portcdduringperiodsof heavyrun-offhavebeenmeas-
uredincanyonsedimentsbc>ondtheIAoratory bound-
ary in Los AlamosCanyon. Calculationsmadewith
ritdiologicasrkw irom Acid-Puebloand LGSAlarms
CUP:;..VIS(ESG 1981)indicatea minorexposurepathway
toman fromdtcsccanyon-.dimcnts(caing liverfroma
steerthatdrinkswater horn and gram in lower Los
AlamosCitnyon).Thispitthwitycouldpotcntiallyrcsuhin
a maximumcommittedcffcctivcdoseequivalentof
0.1 mrcm.

8. Doses to Individualsfrom Ingestionof Food-
stuffs. Datafromsamplingof produce,fish,andhoney
during1989(SW.VII) wcrcuscdtocstimatcdoscsrcccivcd
fromeatingthesefoodstuffs.AllcaIculamdcffcctivcdosc
equivalentsarc$0.1% of DOE’s 100-mrcm/yrstandard
(AppendixA).

Fruit and%cgctablcsarnpt..,wereanafynd for six
rmiionuclidcs(3H,wSr, totafuranium,Z8Pu,andD9~).
Themaximumcnmmittd cf~c-ciivcdoseequivalentthat
wouldrcsu!!iromingestingonc-ftmthof anannualcon-
sumptionoffruitsandvcgctablcs(160kg)fmmanoff-site
locationwas0.002 mrcm. This doseis c<O.1%of the
DOE’s RPS f.~r protectingmcmbcrsof the public
(AppendixA).

tngcstionof producecollcctcdonsiteisnetasignifi-
camexposurepathwaybccauscof thesmallamountof
edible material,low radionuclidcconcentrations,and
Iimiwditcccsstothesefoodstuffs.

Fish.samplcswereanidy.zcdfor 90Sr,‘37CS,natural
Z3Spu and Z39Z40M0RiichtF.cli~c conccrrtrii-uranium, ,

tirmsinfishfromCochitiReservoir,thesamplinglocation
downstreamfrom the Laboratory,arc ccnparcdwith
concentrationsin fishtakenfromupstream.The maxi-
mumeffectivedoseequivalentto an individualeating
21 kgoffishfromCochitiRcscrvoirisO.CH)5mrum,which
is<<0.1%of DOE’s 100-mrcm/yrstandard(DOE 1985).
IMitximumorgandoseis0.06 mrcmt~bonesurfac,$.
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Fig.6. Thcrmolurnincsccntdos!mctcr(’TLD)locationsonGrneartheLabomtosysite.

Tmccamountsof radionuclidcswerefoundonsitein
honey. The maximumcffcctivcdosecquivalcn:one
wouldgetfromeating5 kgof thishoney,if it weremade
availableforcmrsumption,wouldbcO.I mrcm,whichis
0.1% of DOE’s 100-mrcm/yrstandard.

9. CoilectiveIMfectiveDoseF~uivalents.The1989
populationcollectiveeffectivedoseequivalentattribut-
ablem Laboratoryoperationsto personsliving within
80 km (50 mi) of the Laboratorywascalculated10be

3.1person-rem.ThisdosciscO.l%of thc65000pcrson-
rcm exposurefrom naturalbackgroundradiationand
<0.I 70 of the 11000person-remcA#)s~c frommedical
radialion(Tablc7).The1989co!!@ivcwhole-bodydose
cquivalcntisaIso3.1person-rem.Thisistxcauscbcdosc
is dominatedby cxlcmal whole-bodyradiationfrom
LAMPF emissions.Whole-bodydosesrcccivcdfrom
externalradiadonapproximatclyequaltotalcffcctivcdoscs.

Thecollectivedosefromlaboratoryopcraticmswas
calculatedfrom measuredradionuclidr.emissionrates
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Table7. EstimatedCollectiveIIfTectiveDose
Equivalentsduring1989(person-rem)

LosAlamo6County 80-kmRegion
ExposureMechanism (19 300 persons) (208000 Persons)a

TotalcausedbyLaboratoryrclcmes 2.7b 3.1

Naturalbackground
Nonradon 2500 23800
Radon 3900 41500

Totalcausedbynaturalsourcesof radiation 6400 65300

Diagnosticmedicalexposures(-53 mrcm/@P~n)c 1000 11000

alucludesdosesrcpcrtcdforLosAlamosCounty.

bCalculaliorsarcbasedonTLD mcasurcmcnts.Iley includca20%rcxiuctionincosmicradiationfrom
shicldin~bysrructurcsanda30%reductioninterrestrialradiationfromxelf-shicldingbythebody(NCRP
1987a).- -

CNCRP(1987a).

(TablcG-2),atmosphcricmodelingusingmeasuredmete-
orologicaldatafor1989,andpopulationdambasedonthe
1980Bureauof Censusc.oun[,adjusicdto 1989(Table4
andAppendixD).

Thccollectivcdoscfmmnaturalbackgroundradiation
was calculatedusing the backgroundrddiation Icvcl.s
givenabove.Forthepopulationlivingwithintic 80-km
radiusoftheLaboramry,thcdosefrommedicalanddcnta!
radiationwascalculatedusinga mm annualdoseof
53 mrcmpercapita.ThepopulationdistributioninTable4
wasusedin boththesecalculmionsto obtainthe total
colle.cLivcdose.

AlsoshowninTable7 isthecollectivecffectivcdose
equivalcn[in.LosAlarnosCourr;yfromLatxxatoryrrpcra-
tions,naturalbackgroundradiation,and mulical and
dcnta!radiation.Approximately90% of thetctalcollec-
tivedosefromLabomtoryoperationsis to LosAhunos
Countyre.sidcnts,This doseis 4.1% of thecollcctwe
cffeaivcdoseequivalentfrombtxkgroundand0.3% of
thecollectivedosefrom medicalanddc.ntalradk.tion,
rcspeaivcly.

PopulationcentersouwidcofLosAlamosCountyarc
farchcraway,sodisprsion,dilution,anddecayin transit
(particularlyfor 1lC,13N 140, 150, ~(j 4’*) reducethe

collectivcdosetolcssti~ IO%ofthetotal.‘Ihccollective

doseto residentsoutsideof Los AlamosCountyand
within80 km(50mi) of theIAmatorj is<<(’ !C%Oof the
dosefromnaturalb=kgrounaradiationandc<O.1%ofthe
dosefrommedicalanddcr.talridiation.

C. Riskto an IndividualfromLaboratoryReleases

1. EstimatingRisk.Riskcstimatcsofpossiblcilc.ahh
effectsfromradiationdosesto OIcpublicmsult.ingfmm
Laboramryoperationshavebeenmadeto providepcr-
.spedvcin interpretingtheseradiationdoses. These
calculations,however,mayovcrcatimatcWual riskfor
low-LET (Iinar. mergy-tcansfcr)radiation.TheNCRP
(1975a)haswarnedth~t“riskestimatesfor mdiogcnic
cancersat low dosesandlow doseratesd~xivedon the
basisof Iincar(pwportionsl)extrapolationfrom~cfising
PO’””i)nSofihcdo~ imidcnwcwcalhigh bmwmd high
doseHltCS. . . cannotbe expectedto providertxktic
estimatesof the actualrisksfrom Iow-level,1ow-LET
radiadon,andhavcsuchahighprobabilityofovcmstirnti-
ingtheactualriskastobeof onlymarginalvalue,if any,
forpuposesof rdistic risk-benefitevaluation.”

Low-LET radiation,whichincludesgammarays,is
theprincipaltypeof eovironmcntalradiationrt!sulting
from Laboratoryopcl~tions. Estimatcxldo.wsfrom

28



LOSPUiMOSNATIONALLAE(WATORY
ENVIRONMENTALSURVEILLANCE1980

high-LET radiation, suchas neutronor alpimparticle
rwiiwion,,areIcssthan31?40ofcstimawdlow-LETradiation
doses.Crrn.scqucntiy,riskestimatesin thisreportn,ay
ovcrcsLinltitcthe true risks,

Risk cslimtitcsusedherearc basedon two r~cn[
reportsbytheNationalRcwarchCouncil’sCommiuecon
the BiologicalEffccLsof IonizingRadiation(BEIR IV
1988, BEIR V 1990). Thesereportsincorporatethe
resultsof themostcurrentresearchandupdateriskesti-
mmcsinprevioussurvci!ianccreportsthatwerebasedon
theworkof theICRP. Theproceduresusedinthisreport
for dlc risk estimatesarc describedin moredetail in

..JIXD.

2. RiskfromNaturalBackgroundRadiationand
hledicaland DentalRadiation. !hring 1989,persons
livingillLosAlamcsandWhi!cReekreccivcdanaverage
cffcctivcdoseequivalentof 127.nrcmofnonradonradia-
tion(principidlytothewholebody)fromnaturalsources
(in~ludingco~mic,tcrrc.strial,andself-irradiationsources,
witi a!!owarrccsforshieldingandcosmicneutronexpo-
sure).Thus,thcaddedcanccrmortaiityriskattributabicto
niuuri)!,whole-bodyradiationin 1989was1 chancein
18OWin LosAlamosandWhiteRock.

Naturalbackgroundraalarionalsoinciudcsexposure
tothelungfrom222Rnandirsd~ay ~fOdUCE(= akvc)l

in additionto cxposursto whoic-bodyradiation.This
exposureto tic iung also carriesa chanceof cancer
mortalitybczauseof naturalradiationsourcesthatwere
rwtincludedinL$c(:siimatcforwhole-bodyradiation.For
thebackjyrmndcffectivcdoscequivaicnt of200mrcm/yr,
thewidcdriskbecauscofcxpasurctonaturai‘Rnimd its
decayproductsis 1chancein 14000.

‘ilc totalcancermortali;yrisk from na!uraiback-
groundradiationis 1chancein8000forLosAlamosand
WhiteRwk residents(Tabic2). The additionalriskof
cancermortalityfrom exposureto medicalanddcmal
radiaticmis 1cktnccin43 MM.

3. Risk frwm Laboratory Operations. The risks
calculatedabovefromnatud backgroundradiationand
mcdicaianddcntairddiationeanbecomparedwith the
incrcmcntairisk causedby radiationfrom Laburatary
operations.The averagedosesto individualsir. Los
Aiamosand White Rock bemuseof 1989Laboratory
actwiticswere0.15and0.14mrcm,rc.spcdvciy.These
dosesarcestimatedtoaddIifctimcrisksofabout1chance
4r 15000000 in us Alamosand! chancein 16000W)!)
inWhiteRocktoanindividual’sriskof eanccrmortality
(Table2). TheserisksarccO.1%ofthcriskatuibulcuto
exposureto naturaliwckgro”undradiationor to medical
anddcmtairadiation.

ForAmericans,theavcragr!iifctimcriskisa l-in<
chmccofcontractingcanceranda 1-in-5chanwofdying
ofcanccr(EPA 1979a).TheLosAiamosincrcmcctairisk
attributabletohboratoryt\perationsiscqttivaicnttotht
additionalexposurefromcosmicraysapersonwouldget
fromflyinginacGmmcrciaijet airc.mftfor41 mmutcsat
9100m (30000 ft) ~WCRP1987b).

The exposurefrom Laboratoryoperationsto Los
Aianm Countyr~idcnts is wcli within variationsin
exposureof thesepeopletonaturalcosmicandterrestrial
sourcesand giobaifaiicut, For cxarnpic,the amount
of snowcoverandvariabilityof thesoiarsurqot cycle
can cxpiaina iO-mrcmdiffcrcneefrom year to year
(FiCRP19?5bj.
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Iv. MEASliREMENT OF EXTERNAL PENETRATING RADIATION

Levelsof externalpenetratingradiation(includ%gxandgammaraysandcharged-particle
contributionsfromcosmic,terrestrial,andmanmadesources)aremonitoredintheImsAlamos
area withthermoluminescentdosimeters(TLDs). The only boundaryor perimetermeasure-
ments showingan effect attributableto Laboratoryoperationswere those from dosimeters
locatednorthof the LosAlamosMesonPhysicsFaciljty(a linearparticleaccelerator).These
TLDsshowedan above-backgroundradiationmeasurementof about8 ~ 3 mremin 1989,less
thanthedosemeasuredin 1988.Someon-sitemeasurementswereabovebackgroundIevels,as
expected,reflectingresearchactivitiesand wastemanagementoperationsat the Laboratory.

A. Backgrfiund

Naturalexternalpenetratingradiationcomesfrom
tcrresrialand cosmic.somccs.The naturalterrestrial
componentresultsfromthedecayof ~ andof radio-
nuclidcsin the decaychainsof ‘%%, ‘U, and‘SU.
Naturalterrestrialradiationin the IAX Alamosareais
highlyvariablewithtimeandlocation,Duringanyyear,
cxtemalradiationlevelscanvaryfrom15%to25Y0atany
locationbecauseof changesin soil moistureandsnow
cover~’.WRP1975b). There is also spatialvariation
becauseofdifferentto~graphi~ and.soilandrocktypes
fromareatoarea(ESG 1978).

The cosmicsome of naturalionizingcattiationin-
crcascswith elevation~becau.seof reducedshieldingby
tic atrno,sphere.At sealevel,it producesmeasurements
bctwccn25 and30 mrern/yr.LosAlarms,witha mean
elevationof about 2.2 km (1.4 mi), rcceivcsabout
60 mrcmjyr from the cosmiccomponent. However,
regionallocationsmngcin elevationfromabout1.7km
(1.1 mi) at !2s@ola to 2.7 km (1.7 mi) at FentonHill,
resultingin a correspondingrange between45 and
90 mrcm/yrfor thecosmiccomponem.Thiscomponent
canv~+5%hMofMbm~ulatiops (hCT@1975b).

Fluctuationsinnaturalbackgroundionizingradiation
makeit difficulttodetectan increasein radiationIevcls
frommanmadesources.Thisiscspeciidlytruewhenthe
si’z of theincreaseis smallrelativetothemagnitudeof
uaturalfluctuations.Therefore,tomeasurecontributions
tocxtcmalradiationfromtheoperationoftheLosAlamos
MesonPhysicsFacility(LAMPF), ways with48 TLDs

for eacharrayhavebeendeployednearLAMPF andin
backgroundareas.

Levelsof extcmalpenetratingradiation(includingx
andgammaraysandcharged-particlecontributionsfrom
cosmic,terrestrial,and manmadesources)in ‘Ac Los
AlarmsareaarcmeasuredwithTLDs inthreeindcpcnd-
cntrxtworks.Thcsenctworksarcusedtomeasureradia-
tionIcvcls(1) attheLaboratoryandregionalareas,(2) at
theLaboratoryboundarynorthofLAMPF,and(3)at1ow-
]cvclradioactivewastemanagementareas.

B. EnvironmentalTLD Network

The environmentalnetworkconsistsof 40 stations
dividedinto3groups.Theregionalgroupconsistsoffour
locations.28 to44 km(17 to27 mij fromtheLaboratory
boundaryin theneighboringcommunitiesof Espailola,
Pojoaqul;,andSantaFe,aswellasattheFentonHill Site
30km(1 ~mi)westofLosAlamos.‘llcoff-siteperimcter
groupcousistsof 12stations-within4 km (2.5 mi) of the
boun@ {Fig. 6). Wit!% theLaboratory,theon-site
groupcomprises24 locations(Fig. 6). Detailsof the
methodologyfor thisnetworkarcfoundin AppendixB.

Annualaveragesforthegroupsweregenerallylower
in 1989thanin 1988(Fig. 7). Regionalandpcrimctcr
stationsshowedno statisticallydiscernibleincreasein
radiationICVCISattributable10 Laboratoryoperations
(TableG-3). Annualmeawmmcmsat off-sitestations
rangedfrom72 to 126mrcm.

Somecomparisonsprovidea usefulperspectivefor
evaluatingthcsemcasurcmcnts.Forinstance,thcavcragc
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Fig.7. Thcrmolumincsccntdosimctcr(TLD) mcasurcmcnts
fr~mcosmic,terrestrial,andLaborato~radiationsources).

Pcrscmin theUnitedStatesrcccivesabout53 mrcm/yr
frommedicaldiagnosticpmccdurcs(NCRP1987a),The
DOE’s Radiation Protection Standard (RPS) is
100-mrcm/yreffectivedosemccivcdfromall pathways,
andthcdosercccivcdbyairisrestrictcdbyEPA’s(wholc-
body)standardof 25 mrcm/yr(AppendixA). These
valuesarcin additiontothosefromnormalbackground,
consumerproducts,andmedicalsources.Thestidards
applyto locationsof maximumpmbablcexposuretoan
individualin anoff-site,uncontmhcdarea.

C. TLD Networkat LAMPF

lhis networkmonitorsexternalradiationfrom air-
bomcactivationproducts(gases,particles,andvapors)
rckmed by LAMPF, TA-53. The prevailingwindsarc
fromthcsouthandsouthwcst(Sec.II). TwcIvcTLD sites

32

❑Regional

IZl Perimeter

❑On Site

(includingcontributions

.)

1234

1989

amlocateddownwindattheLaboratoryboundarynorthof
LAMPF along800 m (0.5 mi) of canyonnm. Twelve
backgroundTLD sitesarcabout9 km (5.5 mi) fromthe
facilityalongacanyonrimnearthesouthernboundaryof
theLaboratory(Fig.6). Thisbackgroundlocationisnot
irtflucncdbyanyLaboratoryexternalradiationsources.

TheTLDs at the24 sitesarcchangedeachdcndar
quarter,momoftenif LAMPF’soperatingscheduleindi-
catestheneed(startuporshutdownof theacceleratorfor
cxtcndcdperiodsmidwayin a calendarquarter). The
radiationmeasurement(abovebackground)for thisnet-
workwasa“~ut8 A 3 mrcmfor 1989. This valuewas
obtainedbysubtractingtic annualmeasurementtakenat
thebackgroundsitesfromtheannualmeasurementtaken
at the Laboratory’s boundary north of LAMPF
(AppendixB). Thevalucmcasuredthisycarisleasthan
thatmmsuredin 1988(Fig.2), althoughannualemissions
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of mixedactivationproductsfrom LAMPF increased
(Table3). Thisdiscrcpaicyis probablyducto varying
windconditionsbetweenthetwoyears.

D. TLDNetworkfor Low-LevelRadioactiveWaste
ManagementAreas

Thisnetworkof92locationsmonitorsradiationlevels
at 1 activeand 11 inactivelow-levelradioactivewaste
managementares. Thesewastemanagementareasarc
controlled-accessareasandthusarcnotaccmiblc tothe

generalpublic. Active and inactivewastearms arc
monitoredforcxtcmalpcnctratingrddiationwitharraysof
TLDs(Tablc8). Avcragcsata.llsiteswcrchighcrthanthe
avcragcforthcpcnmctcrnetwork.Howcvcr,thcrangcof
valuesat mostsitesIargclyoverlappedthosefoundat
pcrimcterandregionalstations(Tables~ andG-3). The
extremesatAmaG (thcactivcradioactivcwastcarca)and
Area T (an inactivewastearea)have bum notedin
previousyears.Thesedatarcflcctthcrcsultsofpastand
presentraoioactivcwaslcmanagementactivities.

Table8. DosesMeasuredby TLDsat On-Site
WasteDisposalAreasduring 1989

Number Doses(mrem)
Area of TLDs Mean Minimum Maximum

A
B
c
E
F
G
T
u
v
w
x

AB

5
14
10
4
4

27
7
4
4
2
1

10

100
98

105
111
99

129
117
110
101
93
71

101

96
83
91

103
92
97
92

108
94
77
—
92

105
109
131
116
102
201
196
114
108
108
—

110
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V. AIR MONITORING

Airborneradioactiveemissionsweremonitoredat87Laboratoryreleawpoints.Theiargeat
airbornereleasewas 156000Ciofshort-lived(2-to20-minutehalf-lives)airactivationpwducta
fromtheLosAbnnosMeaonPhysicsFacility(LAMPF) duringitsoperationfromMay5through
September29, 1989.AirisroutinelyaampiedatseveralIocationaonsite,alongthel.aboratory
perimeter,and in distant areas that serve as regionalbackgroundstations. Atmospheric
concentrationsof tritium,uranium,plutonium,americium,andgrossbetaaremeasured.The
highestmeasuredandannualaverageconcentrationsof theseradioactivematerialsweremuch
lessthanthe0.1%ofconcentrationsthatwouldcauseDOE’sRadiationProtectionStandardto
be exceeded.

A. AirborneRadioactivity

1. Introduction.Thesamplingnetworkforarnbicnt
airbomcradioactivityconsistsof25continuouslyopcra[-
ingairsamplingstations(seeAppendixB fora complete
descriptionofsamplingprocedures).l%cregionalmoni-
toringstations,28 to 44 km (18 to 28 mi) from the
Labomtory,amlocatedatEspafiola,Pojoaquc,andSanta
Fc(TableG-4). Thedatafromthesestationsarcusedas
rcfcrcnccpointsfor dc!crrniningrcgioml background
levelsof atmosphericradioactivity.The 10 perimeter
stationsarc within 4 km (2,5 mi) of the Laboratory
boundary,and12on-sitestationsarcwithintheLabora-
toryboundary(Fig. 8, TableG-4).

Naturalatmosphericandfalloutradioactivitylevels
fluctuateand affect measurementsmade duringthe
Laboratory’sair samplingprogmm, Worldwideback-
groundadmmc radioactivityis largelycomposedof
fallout from pastatmosphericnuclearweaponstests,
naturalradioactiveconstituentsfromthedecaychainsof
thoriumanduraniumattachtxitodustparticles,andmate-
rialsrcsultingfrominteractionswithcosmicradiation(for
example,rwwal tritiatedwatervaporproducedbyinter-
actionsof cosmicradiationand stablewater). Back-
groundradioactivityconcentmtionsinthcatmosphcrcarc
summarizedinTableG-5andareusciulininterpretingair
samplingdata.

Partictdaternatterinthcatmosphercisprimarilycaused
by theresuspensionof soilthatis dependenton current
mcteorcilogicalconditions.Windy,drydayscanincrease
thcsoilresuspension,whcrcasprecipitation(rainorsnowj

canwashoutparticulatematterin themmosphcrc.Con-
sequently,thcrcarcoftenlargcdailyandseasonalfluctua-
tionsin airbomcradioactivityconcentrationscausedby
changingmeteorologicalconditions.

2. AirborneEmissions.Radioactiveairbomccmis-
sionsarcmonitoredat87Laboratorydischargtlocations.
Thesecmissionsconsistprimarilyof filteredexhausts
from glove boxes,experimentalfacilities,operational
facilities(suchasIiquid-wastctrcatmcntplants),anucknr
m-searchmctor,andalinearparticlcaccclcratoratLAMPF.
‘flc cmissionsrtvxiveappropriatetreatmentbeforedis-
charge,suchasfiltrationforparticulatematterandcata-
Iyticconvcrsionandadsorptionforactivationgases.‘I%e
quantitiesofairborneradioactivityrcleaseddependonthe
typeof rcsmrchactivitiesandcanvarymarkedlyfmm
yeartoyear(Figs.9-11)0

During1989,themostsignificantreleaseswerefrom
LAMPF. The amountreleasedfor theentireyearwas
156O(YJCiofairactivationproducts(gases,particles,and
vapors)(Tables3andG-2). Thiscmissionwasaboutone-
thirdhigherthanthatin 1988,butwaswithintherangeof
variationsun over the last few years(Fig. 1!)O The
principalairbcmea%vationproducts(half-livesinparen-
thcses)were‘*C (20 rein),13N(10 rein),140(71 s), ‘SO
(123s),41Ar(l.83h),192Au(4.1h),and’9sHg(9.5h).?.lore
than95%of theradioactivitywasfromthe“C, 1%, 140,
and150radioisotopes,whoseradioactivitydulincsvery
rapidlyovertime.

Airbomctritiumemissionsincreasedbyafactorof1.3,
from 11000 Ci in 1988to 14400 Ci in 1989(Table3).
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Thisriscwasprincipallyduc[o~vc~ unplanncdrclcacs
atTA-41 (Sec.I. G).Thesharpincreasein mixd fission
productsfrom 1988to 1989resulu.%fromtheOclobcr
1989unplannedreleaseofO.43Ci fromTA-48 (Sec.I.G).

In additiontorclcascsfromfiicilitics,somedcplctcd
uranium(uraniumconsistingprimarilyof 238U)is dis-
persedbyexpcnmcntsthatuseconventionalhighexplo-
sives.About237 kg (523 lb) of depleteduraniumwere
usedinsuchexperimentsin 1989(TableG-6). Thismass
containsaboutO.]1Ciofradioactivily.Mostofthcdcbris
fromtheseexperimentsisdepositedonthegroundin the

vicinityof the firing sites, Limitedcxpcrimcmaldata
showthtitnomorcthanabout10910ofthcdcplctcduranium
bccomcsairbomc(Dahl 1977). Dispersioncalculations
indicatethatresultingairbomcconcentrationsarcin tic
samerangeastiat forconcentrationsattributableto the.
naturalabundanceof uraniumthatisrcsuspcndcdindust
pZUliCfCSoriginatingfromtheearth’scrusL

The EPA limitsradiationdosesfromairborneradio-
active cmissionsto 25 mrcm/yr (whole body) and
75 mrcm/yr(anysingleorgan),accortiing10regulations
underthe auspicesof NESHAP (National Emission

36
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Fig. 11. Airbomcactivationproductcmissions(principally,10C,11C,13N,16N,140,
150, 41Ar)from LAMpF, lhcLOS Alamos MesonPhysicsFacility(TA-53).

StandardsforHamrdousAir Pollwants,EPA 1985). As
discussedin Sec. 111,tic maximumindividualdoses
causedh}’ Laborttor- opcmionsduring 1989, which
resultedfrom rclcascsof air activationproductsfrom
LAMPF, wcrccstimatcdtobe11mrcmtothewholcbody
and14mrcmtothetestes.T!wscdoseswcrc44%of the
EPAIimitof25mrcn]/yrtothewholebodyand18%ofthe
EPA limit of 75 mrcm/yrtoanyorgan.

3. Cro~ Beta Radioactivity. Grossbetaanalyses
helpin evaluatinggeneralradiologicalair quality, Fig-
ure12 showsgrossbeta conccrvrationsat a regional
samplinglocation(I%ptiola,station1),about30kmfmm
the Laboratory,and at an on-sitesamplinglocation
(TA-59, buildingOH-l).

4. Tritium. In 1989, lhc regional mean (0.7
x lfj-*2 pCi/mL) wus s~listi~ljy signifuntly !owcrth~

thepcrimucrannualmean(4.6x 1O-’;~Ci/mL) andthe
on-si[cannualmean(9.3 x 10-’2pCi/mL) (TableG-7).
This diffcrcnccreflectstheslightimpactof Laboratory
operations.TheTA-2 (sfation25)andTA-54 (station22)

annualmeansof 22.8 x l@2 and28.8 x 10_’2pCi/mL,
rcspectivcly,werethetwo highestannualmeansmeas-
uredin 1989.Bothof thesestationsarebcatedwithinihc
Laboratoryboundaryncararcaswheretritiumisdisposed
oforused“moperations,Thesetritiumconcentrationsarc
<0.l%of thcconccntrationguidesfortritiuminair,based
on DOE’s DerivedAir Conccntmtionsfor controlled
areas(AppendixA).

5. PlutoniumandAmericium.Ofthc99airsamplc
analysesperformedin 1989for23*Pu,only17wereabove
theminimumdetectablelimitof2.Ox 10-18uCi/mL. Thc
highestconcentrationcrccurredat48thStreet(3ti.5119.1
x l~lg pCi/mL) and represents<0.1% of the DOE’s
DerivedAir Concentrationguidesfor 2% in uneon-
trdicd areas,or 2 x 10_12KCi/mL (AppendixA). The
rcsuhsofthc236Puanalysesarcnottabulatedinthisreport
bccauseofthelargenumbcrofreauhsbelowtheminimum
detectableactivity.

‘I%e1989annualmcansfor2w+ concentrationsin
air for theregional(2.1 x 10-1*~Ci/mL), pwimctcr(1.1
x ~o-IE~C~mL), ad On.site(2.7 x 10-lS vWmL)
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Fig. 12. Atrnosphcricgrossbctaactivityatarcgional(background)
stationandanon-sitestationduring1989.

stationswererdllessthan0.170of theDerivedAir Con-
ccntmtionguidesfor controlledor uncontrolledareas
(AppendixA).

Mcasurulconccnvationsof “Am wereall Icssthan
0.1% of theDerkd Air Concentrationgui&s for con-
trollc~landuncormollcdareas(AppendixA).

DetailedresultsarcgiveninTablesG-8 andG-9,

6. Uranium. Becauseuraniumis a naturallyoccur-
ring mdionuclidcin soil, it is foundin airbomcsoil
particlesthathavcbccnrcwqxmdedbywindormechani-
calforces(forexample,vehicleorconstructionactivity).
As a result,uraniumconcentrationsin air are heavily
dcpcndcntontheimmediateenvironmentof theairsam-
plingstation.Stationswithrclativclyhigherannualaver-
agesor maximumsarcin dustyareas,whereheavierac-
cumulationofdmtonfiltersresultsin increasedamohnts
of naturaluraniumin thesamples.

The1989annualmeansforumniumconcentrationsin
air f,!:regional,perimeter,andon-sitestationswere241,
74, ,md68 pg/m3,rcspcctivcly(TableG-!!_)),All meas-
uredannualmeanswere 4.170 of the concentration

guidesforuraniumin controlledanduncontrolledareas
(AppendixA). No effectsattribuiablcto Laboratory
operationswcn observed.

B. NonradioactiveChemicalsin AmbientAir

L AirQuality

a, AcidPrecipifafion.TheLaboratoryoperatesa
wet-depositionmonitoringstationlucat~dat Bandclicr
NationalMonument.Thisstationispartof theNational
AtmosphericDepositionProgram(NADP)network.The
NADP isanindependentlyoperatednetworkof monitor-
ingstationslocatedthroughouttheUnitedStatesthatarc
designedto =easurcwgionatdepositionrates. The
samples,which ar: collutcd following standardized
procedures,arcchemicallycharactcrir..by theNADP
CentralAmdyticalLaboratory. Samplingrwults ~c
prcscntcdmSec.IX.

b. AmbientAir Monitoring,BCCWSCthCLOS
Alamosareaisrcmotcfmmlargemctropditanareasand
majorsourcesd’ air pollution,extensivemonitoringfor

I
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nonmdioaclivcairpollutantshasnotbwmconducted.In
1989,totalsuspendedparticulate(TSP)mauerwasmea-
suredattwositesin thevicinityof theLaboratorybythe
Ncw MexicoAir QualityBureau. Measure.menLsv+’crc.
madeonceevery6 daysat a siteon WestRoadin Los
Alamosandatthesewagetreatmentplantin WhiteRock,
Mcasurcmcntsof TSP matterICVCISal thesesitesand
applicablestandardsarcrcpcrrtedin Table9.

ThesedatashowthattheTSP IcvclsareWCIIbelow
federalandstateambientairqualitystandards.Thestate
isinthepmccssofconvertingfrommca.suringTSPmmer
tomeasuringpartic!csthatareICSStian 10pm cffcctivc
diameter(PMlo) inresponsetochangesinfederalregula-
tions.BccauscthelevelsofTSPmaucraresolowinLos
AkunosCounty,staleauthoritieshavedecidedtodiscon-
tinucthesamplingratherthanconverttoPMIOsampling.
In theirjudgment,thereis verylittle Iikclihuodthatthe
areacxcecdsthePMIOstandard.

During1989,ninestationsintheradioactiveairsani-
plingnetworkhadtheirfihcrscompositequartcr!yand
analyzedforstablcberyllium.The1989meansforstablc
k’rylliumccnccntrutionswercO.03ng/m3forthcregional
station,0.02 ng/m3for thefourperinctcrstations,and
0.02 ng/m3for the fouron-sitestation:(TableG-11),
TheseconccnuationsarcWCIIbelowthestatestandardof
10ng/m3.

In 1989,theLaboratoryopcramdanarnbicntairmoni-
toringstationsouthof TA-49 andadjaccmto Bandclier
NationalMonumcnLDatahavcbumcollectedforozonc,
PMIO,andnitrogendioxide.Carbonmonoxideandsulfur
dioxidewill beaddedtothenclworkin 1990.

2. AirborneEmissions,Scvcralsourccsatthc!-atro-
ratorycmitairpollutantsthatarcregulatedundcrambicm

air qualitystandardsor stale-imposedcmissionlimiLs.
Thecmissionsfromthesesourcesarcdcscrihcdbelow.

a. Beryllium Opera(ions. Berylliummachining
operationsarclocatedinshop4 atTA-3-39, inshop13al
TA-3-102, the berylliumshopat TA-35-213, and the
berylliumprocessingfacilityat TA-3-141. Exhaustair
fromeachoftheseoperationspas.scsthroughairpollution
con!rolcquipmcnlbeforeexitingfroma stack,A iiibric
filtercontrolscmissionsfromshop4. Theotheropera-
tionsuscHEPA(high-cfllcicncyparticle-attenuation)fil-
ters10controlcmissions,with a rcmovd efficiencyof
morethan99.95%. Sourceteslshavedemonstratedthat
all berylliumoperationsmea thecmissionlimitscstab-
lishedbyNESHAP, ‘issionsfromIhcfacililyarcsolow
t.hiuthereis negligibleimpacton ambientair quality;
emissionsarcWCIII3C1OWtheNcwMexicoStatestandard
forberyllium.TheLaboratoryhasobtaineda perrnilfor
anadditionalberyllium processingopxadon at TA-3-35,
but thissourcehasnotyetbeenconstructed. “

b. Steam Plants and Power Plant. Fuel con-
sumptionandcmissioncwimatcsforthesteamplanLsand
theTA-3 powcrplamarcreportedinTableG-12. These
plantsaresource.sofrardculatcmaucr,oxidesofnitrogen
(NOX), carbonMonoxide,” andhydrocarbons.ThcNOX
cmissionsfromtheTA-3 powerplantwereestimatedon
thcbasisofboilercxhaustgasmeasurements.Exhaustgas
mwsurcmcntsalsoindicatedthatsulfuroxides(SOX)in
theexhaustgasesarcbelowminimumdetectableIevcls.
EPA cmissionfactorswere usedin makingthe other
emissioncst.imates(EPA 1986a). Both tic fuel con-
sumptionandthecmissions,whichamproportionateto
fuelusage,dropped19%between1988and 1989. The

Table9. ParticulateMatterAirQualityin 1989
(~/m3)

StateAmbient
Air QualityStandards Measurements

Type MaximumAllowed LosAlamos WhiteRock

24-houraverage 150 88 (51)a 83 (80)a
Annualgeometricmean 60 25 27

aHighcst(secondhighest).
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Table 10. AsphaltPlantParticulateMatterEmissions

Change
Production Emissions from 1988

\“ear (tonlyr) (Iblyr) (%)

1988 7389
1989 9769

246

325 32.1

WesternArcastcamplam,uscdasastandbyplant,wasnot
opaatrd during1989. Thecmissionsfromtheseplants
amlow,posingnothrca[of violaiingambientairqualily
standards.

c. AsphaltPhi. Annualproductionfiguresand
cstimotcsof theparticulatemaucremissionsfrom tic
asphaltconcrclcplantarcfoundinTable10.Thcparticu-
latemimeremissionctt.imatcwasbasedonsucktesting
data(Kramer1977)andproductiondata.A multicyclonc
andawetscrubbcrarcuscdloclcanticcxhauslgasstream
beforei[ isrclcascdintothcatmosphcrc.Asphaltproduc-
tion hassubstantiallydccrcascdsincc1986bccauscmost
of theasphaltusedat LosAlamoshasbeenpurchased
from outsidevendors. However,cmissionsincrcascd
slightlybc[wccn1988and1989,associatedwiih an in-
crcascin the amountof asphaltproduced.

d. Burning and Detonation of Explosives. Emis-
sionsfrom high explosivesoccur from two sources:
(l) bumingofwastchighcxplosivcsand(2)dctonationof
explosivesforresearchpurposes.

During1989,approximately18000kg(40000 lb)of
high-explosivewa.wcswere.disposedof byopenburning
al theTA-16 burnground. Burningtheexplosivesrc-
suhcdin emissionsof oxidesof nitrogen,paniculatc

rnaucr,carbonmonoxide,andhydrocmbons.Es[imalcs
oftlmccmissionsarcrcportcdinTtiblcI I. Thccslimalcs
weremadeusingdah fromcxpcrimcntalworkcarricdOIIt
by M&sonand HangerSiliLsCo., Inc. (MHSM 1976).
Bccauschighexplosivesbumatveryhi~hIcmpcraturcs,
thcirdc..tructionisncarlycomplcm,andmdysmidlamounts
of pollutantsarcgcncrald.

Experimentaldetonationof conventionalcxp]osivcs
isroutinelyconductedinccruiinICSIareasattheLabora-
tory.InsOmccxpcrimcnts,thcsccxplosivcsconiainsmall
amountsof mcMs, includinguranium,beryllium, Icad,

andotherheavymetals.Estimatesofcmissionsfromtiis
activityarcgivenin TableG-6. Estimatedambientair
impactsarcalsoshownin thetable. Theemissionsand
impuc~arcbawdonastudypcrformccibytheLaboramry
(Dahl 1977)thalmeasuredairbomcuraniumandbcryl-
Iiuminthcdispcrsioncloudfromdetonationcxpcrimcnts.
ThesemcasurcmcrusshowedLhatapproximately10%of
tic uraniumand 2% of the bcrylliuwdctonakdwere
acrosolind. No mcasurcmcnLsweremadefor theoticr
heavymetals;thcrcforc,it wiLsassumedtiat 10(?%is
acrosolizcd.This isancxtmmclyconservativeassump-
tion. The pcrccruagcacrosolixcdis probablysimilarto
thatforuraniumandberyllium.Thcstudyalsocalculated
impactsdownwindof thedetonationsiteusingair dis-
pc~sionmodels.The impacL%shownin “rablcG-6 were

Table 11. EstimatedAir PollutantEmissionsduring 1989
from the OpenBurningof WasteExplosives

I?m”Mions
Pollutant (kg)

Oxidesof ni!rogcn 518
Pardculatcmaltcr 509
Carbonmonoxide 172
Hydrocarbons 2,7

41



LOSAMMOSNATIONAlLABORATORY
ENVIRONMENTALSURVEILLANCE1989

cstimalcciusingDahl’smodelingrmdts,thetotalamount
ofmctalsdctonatcd,andkc assumptionsdixcribcdabovc
regardingacrosolimion.Asthetableshows,theaverage
conccnwdlionsofthesetoxicmctalsoffsilcarc<0.03Y0of
theapplicablestandards.

e. Lead-PouringFacilify. A lcw!-pouringfacility
forecastingIcadisIocawdatTA-3-38, Thisfi!tilitycmits
particulatemattcrcontainingIcad.Bothfederalandstate
anlhicntairqualitystandardsfor leadarc 1.5pg/m3,av-
cmgcdovera cidcndarquarter.,4pproximatcly1600kg
(35(!0lb)ofIcadwerepouruiduring1989.Themaximum
amountof Icad pouredin a singlequarterwiIs about
950kg (2100lb). TheEPA (1986a)providescmission
fii..orsfor Ica(lcastingfor bothprimaryandsecondary
processing.primaryfacilitiesrccovcricadfromore,and
.scconuaryfacilitiesrccovcrlcwlfrommanufacmrcdilcms
suchm baucrics. Neitherof theseis identicalto tic
processat TA-3-38, which mCILSand castspure IcA
ingots.TheEPA factorsforTSPcmissionsarc0.87lbof

TSP mimerpcr Ion of lead pouredfrom primaryfa-
cilitiesand!I.04lbof TSPmatlcrand0,01 lb of Icadpm
tonof Icadpouredfromsecondaryfacilitim. Therearc
considerablediffcrcnccsbctwccnthetwo, sobothwere
usedtoprovidea mngcof possiblecmissions,asshown
inTable12.

Themaximumquwwrlyambientair qualityconccn-
triilionsfor 1989arcalsoshownin thetable, Air disper-
sionpmccdurmrccomnicndcdbytheEPA (1986b)were
usedto cslinuuctheseconccntriitionson the basisof
quarterlycmissionsfromtheIcad-pouring!ticility, Bc-
ciluscnoIcadcmi~sionfactorispmvidcxlforprimaryIcad
processing,whichhasthehighercmiwionfactors,im-
pacLswereestimatedby assumingthal all of the TSP
numcrwask-xid.This approachprovidesa worst-case
estimateofambicn!Icadconcentrationof0.028@mq, or
i~bout2% of the standard.If the Iowcr Icadcmission
factorsfor .sccondaryIcad processingwere used,tic
cstimtitcdcmissionswouldbconly0.0003Bg/m3,0rabout
0.02%Ofthestandard.

Table 12. MaximumLeadEmissionsfromthe Lead.
PouringFacilityperQuarterin 1989

MaximumQuarterlyEmissions

Emissions Concentrations
Pollutant (kg) (@m3)

TSP matter 0.02-0.4 o.olJl-o.03
Lead 0.04 0,0003

. .
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V1. WATER, SOIL, AND SEDIMENT MONITORING

Surfaceand groundwaters,soils, and sedimentswere sampledand analyzedto monitor
dispersionof radionuclidesand ‘“.<micalafrom Laboratoryoperations. Ritdionuclideand
chemicalconcentrationsof widerfromareaswheretherehasbeenno directreleaseof treated
eflluents evidencedno observableeffects caused by Laboratoryoperations, The chemical
qualityof surfacewatersfromareaswithno efilnentreleasevariedwithseasonaltluctuittions.
ThequalityofwaterinthereleaseareasreflectedsomeimpactfromLaboratoryoperations,but
thesewatersare confkd within\he Laboratoryboundaryandarenota sourceof municipal,
industrial,or agriculturalwater supply. All concentrationsin water sampled outside the
Laboratoryboundarywere <10%of DOE’sguides.

Mostreg:onitland perimetersoilandsedimentstationscontainedradioactivityat,or near,
backgroundlevels. CorwentrationsthatdidexceedbackgroundwereIowandwereprincipally
as..ociatedwithsedimentsfromareaswhere,historically,untreatedandtreateddiachargcshave
beenreleased. Concentrationsof plutoniuminsedimentsfromregionalreservoirson the Rio
Chamaand Rio Grandereflectedworldwidefallout.

A. IMfluentQuaiity

Inrcccntyears,treatedcfflucntscontaininglowIcvcls
ofrodioactivityh:wcbccnrclcmcdfromthcccntralliquid-
wastctmlmcnt plant(TA-50), a smallerplantserving
MmrmoricsatTA-2 i, andasanitaryscwitgclagoonsys-
lcmserving~.AMPF(LosAkunosMesonPhysicsFacil-
itv,TA-53) (Tables3,G-13,G-14,andFigs.9,10, 13). In
1989,therewerenorclcascsfromTA-21.

Total activityrclcascdin 1989 (about42 Ci) was
greaterbyafactorof 1.6thanthatrclcascdin 1988(abnut
26 Ci, Table3). Theincrcascwasductoanincrcascin
tritiumdischargedfromthcTA-53lagoons(TablcG-14).
Theseincrcascddischargesweretheresultof modifica-
tionstotheTA-53 lagoonstoscpamtcsanitaryandindus-
triid wastewaters.Ilis rcquircddischargcofmomhighly
concentratedradionuclidcsinto theeffluentduringthe
earlyspring. No dischargesoccurredfromthelagoons
afterMarch. EffluentsfromTA-50 arcdischargedinto
thenormallydrystreamchannelin MortandadCanyon,
whcrcsurfaccflowhasnotpasscdbcyondt.hcLaboratory’s
boundarysincetheplantbeganoperationin 1%3. Dis-
chargefromtheTA-53 lagoonssinksintothealluviumof
LosAlamosCanycnwithintheLaboratory’sboundary.

Asdiscussedinsubsequentsections,conccntmtionsof
radionuclidcsinwatcrgcncrullydccrcascfromthepointof
dischiugc.EffluentradionuclithxdooccuroffsiteinLos
AlamosCanyon.Theconccntmtionsof rwlionuclidcsin
all off-sitewatersarc<lOqOof DOE’sguides.Thus,these
cffhtcntdischargesdo not posea threatto thegeneral
publicor theenvironment.

B. RadiochcmicalandChemicalQualityof Sttrface
and GroundWaters

1. Background. Sorfuccand groundwatersfrom
regional,pcrimc!cr,andon-~itcstatkmsarcmonitoredto
provideroutinesurvcilkmccof Laboratoryoperations
(Figs.14and15,TableG-15). Ifasamplcfrcr:iaparticu-
hustationwasnottakcnthisyear,itwastiauscthcsta!ion
wasdry,awatcrpumpwasbroken,ortheWCIISweredown
for repairs, tionccntrationsof mdionuclidcsin water
samplesarccomparedwith gu!dcsderivedfromIXX’s
RadiationProkctionStandard(RPS)(AppendixA). Con-
centrationguides do not accountfor concentrating
mechanismsthat may exist in environmentalmedia.
Consqucntly,othermedia,suchassediments,soils,and
foodstuffs,arcalsomonitored(SCCsubsqucntsections).
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Fig. 14. Regkmalsamp]inglocationsfWs~We
water,sediment,andsoil.

Routinechemicalanalysesof watersampleshave
beencarrirdoutformanyconstituentsovera numberof
years.Althoughsurfaceandshallowgroundwatersarc
not a sourceof municipalor industrialwatersupply,
resultsofLhcscanalysesarcc.omp,arcdwithEPALinking
watcrstandards,asthcsearcthemcstrcstrictivcrclatedto
waterUSC.

2. Regional Stat;ans. Regional surface-water
sampleswere cokxed within75 km (47 nli~ cf the
Laboratoryfrom six stationson the Rio Grardc, Rio
Chama and JcmczRiver (Fig, 14). The six watcr-
samplingstationswerelocatedatU.S.GeologicalSurvey
(USGS)gagingstations,Thesewatcrsprovidcdbaseline
&ta for radiochcmicalandchemicalanalysesin areas
bcycndtheLabomtoryboundary.Stationson theRio
GramlcwereatEmbudo,Otowi,Cochiti,andBernaMlo.

The Rio Gmndcat Omwi,justcastof LosAlamos,
has a drainagearea of 37000 km2 (14 300 mi2) in
southcmCo!oradoandnorthcmNcwMexico.Discharge
forthcpcriodsofrecord(1895-1905 and1909-1988) has
rangedfroma minimumof 1.7m3/s(6Oft3/s)in 1902to
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Fig. 15. Surface-andground-watersamplinglocationsonandnearL%Laboratorysite,

691 m3/s(24400 fi3/s)m 1920.Thedischargeforwiucr
year1988(October19S7throughScptcmbcr1968)ranged
from 10 m3/s (360 ft3/s) in ScptcmbcrtO 10S m3/s

(3720fL3/s)in May (USGS 1989).
The Rio Chamais a tributaryto the Rio Grandc

upstreamfromLosAlamos(Fig..14). A; ChamitaonWC
RioChama.thcdrainagcarcaabovckslationis8143km2
(3143mi2)innorthcmNcwMcxico,togclhcrwiihasmall
areain southernColomdo. Since1971,someflow ha..
resultedf:omtransmountaindiversionwaterfromlhcSan

Juandrainage.Flowat theChamitagageisgovcmcdby
releasefrom scvcmlreservoirs.Dischargeat Chami~
duringwateryear 1988ringedfrom1.5m3/s(54 f13/s)in
JUIYtO64 m3/s(2270ft3is)in Novcm~r.

ThestalionatJcmczontheJcmczRivcrdrainsanarca
oftheJcmczMountainswcstofLosAlamos.TheFcnlon
!-fillI-iotDryRockGcahcrmaIFiwililY(TA-57) isIocatcd
withinthisdrainage.The drainageareais smell,ahout
1220km2(471mi2), Duringwa!cryear1988,discharge.
rangedfrom0.34m3/s(12 ft3/s)in Scptcmbcrto26 ins/s
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(92s ft3/s)in April. The river is a tributaryto h? Rio

GrandcdownstreamfromLosAlamos,
SurfacewatersfromtheRioGmndc,RIGChama,and

Jcrucz.Rivcrarcusedforirrigationofcropsinthevalleys,
bothupstreamanddownstrcamhornLosAlamos.These
riversrunthroughrecreationalareasonstateandfederal
lands.

a. Radiochmicul Analyses. Surface-water
samplesfromregionalstationswerecollectedin March
1989. Tritium, ccsium,pluton!um,and [otaluranium
activilyIcvclsin thesewaterswerelow (Tabl~ 13and
G-16). Sampkscollcctcddown gradientfromtheLabo-
ratoryshowednoeffectfromtheLaboratory’sopera!ion.
Samplingresultsin 1989exhibitednomajordiffcrcnccs
fromthosein 1988.Maximumconccntraticmsofradioac-
tivi;yin regionalsurface-watersample.swerewellbelow
DOE’sconccntsationguidesforoff-siteareas.

b. Chemical Analyses. Surface-watersamples
from regionalstation:were collectedin March 1989.
Maximumconcentrationsinregionalwatcrsainple.swere
wcli below drinkingwater standards(TabIcs 14 and
G-17). Thereweresomevariationsfmmpreviousyears’
results.Thc,scfluctuaticmsarccauscd bychcmicalchangcs
thatoccurwitk variationsin dischargesat thesampling
stations.Thisisrmrnal,andnoinfercncccanbcmadcthat
thewaterqualityat thesestationsisdeteriorating,

3. PerimeterStations.Pcrimctcrstationswithin4km
(2.5mil ofLosAlamosinclud~ s~~e.wa~rs~tions at
LosAiamosReservoirGuajcCanyoI,,FrijclcsChrtyon,
andthreesprings(LaMesita,Indian,andSacredsprings).
Otherperimeterstationswere in white RockCanyon
alongtheRioGmndejusteastofthcLaboratory.Included
in thisgroupwerestationsat22 springs,3 streams,anda
sanitaryeffluentreleasearea(Fig. 15andTableG-15),

LosAlarnosReservoir,in upperLosAkunosCanyon
ontheflanksof themountainswestofLosAlarms,hasa
capacityof 51000 m’ (41acre-ft)andadrainageareaof
17km2(6.4mi2)abovetheintake.Thereservoirisusd
Lxstorageandrecreation.Waterflowsbygravitythrough
about10km(6.4mi)ofwaterlinesforirrigationof lawns
andshrubsat theLaboratory’sHealthRcsearcnLabora-
tory (TA-43), the Los AbunosHigh School,and the
Universityof New Mexico’sLosAlamosBranch.

The stationin GuajeCanyonis belowGuajeRescr-
VOU,whichis lrxatedin upperGuajeCanyonandhasa

capacitvofXXI m3(0.7acre-fl)andadminagcareaabove
theintakcofabout14km~(5.6mi2).Therc.scrvoirisused
fordiversionratherthanstorage,L low in thecanyonis
maintainedbyperennialspings. i, wx Ilowsbygravily
through9.0 km (S,6 mi) of waterlinesfot irrigationof
lawnsandshrubsatLosAlamosMiddleSchoolandGuajc
PinesCcmctcry.Thestrcarnandreservoirarcalsoused
forrecreation,

WaterlinesfromGuajcartdLosAlamosrcscmoirsiuc
notapartofthcmunicipalorindustrialwatcrsupplyatLos
Alamos,Theyarcownedby DOE andoperatedbyPan
AmWorldServices.Divcrsi6nforirrigationisusudyfmm
May throughCctobcr.

!hface-waterflowinFrijolcsCanycmwassamplcdat
Bandclie:NationtdMonumentHeadquarters.Flowinihc
canyonisfromspringdischargein theupperreachof the
canyon. Flow decreasesasthestscamcrossesPajarito
Plakxtubccauscofseepagcandcvapotran.spi.rationlosses.
The dminageareaabovethemonumentheadquartersis
about45 km2(17 mi2)(Pmymun 1980a).

La McsitaSpringiseastof theRio Grande,whereas
IndianandSacredspringsarcwestof theriver in lower
LasAlamosCanyon.Thesespringsdischargefromfaults
inthesihstonesandsandstonesof theTcsuqucFormation
andfromsmallseepageareas.Total dischargeat each
springisprobablylessthan1L/s (0.3 @./S).

Perimeterstationsin White RockCanyonarccom-
posedof fourgroupsof springs.The springsdischarge
fromthemainaquifer.Threegroups(1,II, and111)have
similar,aquifer-rclatulchemicalquality, Water from
thesespringsisfromthemainaquiferbeneaththePajarito
Plateau(Purtymun1980b).Chcmicalqualityofspring3B
(groupIV) reflectslocalconditionsin theaquiferdis-
chargingthrougha faultin volcanics.

Thee streamsthatflowintotheRioGrandewerealso
sampled.StreamsinPajaritoandAnchocanyonsarcied
frcmgroupI springs.ThestreaminFrijolcsCanyonatthe
RioGrandeisfedbya springontheflanksof themoun-
tainswestofPajaritoPlateauandflowsthroughBandclier
NationalMonumenttotheRio Grande.

TrcatedsanitaryefflucntfromthecommunityofWhite
RockwassamplcdinMortandadCanyonatitscxmflucncc
withtheRioGrande.

Detailedrcsullsofradiochcmicalandcttemicalanaly-
sesof samplescollecicdfromtheperimeterstationsarc
shownin“fablesG-18 throughG-21.
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Table 13. MaximumCoiwentrationsof Radioactivityin Surfaceand GroundWatersfromOff. andOn-SiteStations

Numberof
Stations 3H 137CS To~i Uranium ‘Pu 2w@fi

Sampled (lOAUCi/mL) (lO+~Ci/mL) (:@L) (104 pCi/mL) (104 pCi/mL)

AM(YtiCdLl”mitsof Detection

Off-SiteStations(UncontrolledAreas)
Derivedconcentrationguide(DCG)a

Regional 6
Perimeter

Adjacent 6
WhiteRock 24

Off-SiteStationsGroupSummary
Maximumconcentration
Maximumconcentrationasa

percentageof DCG

On-SiteStations(ControUedAreas)
NoneffluentReleaseAreas

Groundwater(mainaquifer) 5
Surfacewater 3
Ob.sexvationweIls(Paja~hoCanyon) 3

EffluentReleaseAreas
Acid-pueblocanyons 8
DP-LosAlamosC~yOtlS 7
SandiaCanyon 3
MortandadCanyon 7

On-SiteStationsGroupSummary
Maximumconcentration
Maximumconcentrationasa

percentageof DCG

0.7

2000
0.2 (o.3)b

0.4 (0.3)
0.3 (0.3)

0.4 (0.3)
0.02

0.1 (0.3)
0.6 (0.3)
0.6 (0.3)

0.6 (0.3)
3.8 (0.5)
0.7 (0.3)

150 (20)

150 (20)
7.5

40

30CQ
88 (48)

188 (92)
186 (65)

188 (92)
6.3

40 (38)
105 (70)
100 (48)

716 (119)
96 (88)
72 (73)

3130’(470)

3130 (470)
104

1.0

800
4.0 (0.1)

10 (1.0)
23 (4.7)

23 (4.7)
2.9

2.7 (0.3)
5.9 (0.6)
2.0 (1.0)

2.8 (1.0)
2.0 (Lo)
3.0 (1.0)
4.0 (1.0)

5.9 (0.6)
0.7

0.009

400
0.021 (0.015)

0.012(0.012)
0.026 (0.013)

0.026(0.013)
<0.01

0.019(0.011)
0.0i4 (0.016)
0.006(0.015)

0.012 (0.010)
0.028 (0.013)
Moo (0.010)
7.82 (0.318)

7.82 (0.318)
2.0

0.03

300
0.013(0.007)

0.025(0.012)
0.025(0.012)

0.025(0.012)
<0.01

0.028(0.011)
0.010(0.017)
0.011(0.008)

0.082(0.021)
0.018(0.014)
0.005(0.011)

29.9 (1.05)

29.9 (1.05)
10

aSeeAppendixA.
bCountinguncertaintiesarein parentheses.
~isconcentration wasmeasuredin wateronsite. Thewaterisconfinedwithinthe
Labotatotylmundary.
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‘lable 14. MaximumChemiealConcentrationsin Surfaceand GroundWaters
fromRegionaland PerimeterStations(m@)

Numberof
Stations Ca Na Cl F N03-N TDSa

—

RegionalStations
RioChama
RioGmndc
JcmczRiver

PerimeterStatians
Surfacewater
Springs
WhiteRockCanyon

GroupI
Group11
Group111
GroupIV
Streams
Sanitarycfflucm

DrinkingWaterStanddrdb
(forcomparison)

~oml diswlvodsolids,
bNwlB (19gg)andEpA (1989)”

1
4
1

3
3

7
10
3
1
2
1

47
35
18

8
34

20
23
20
22
21
29

—

a. Radiochenu”calArxdyses. ~casurcmcnls of
activity in fsitiurn,cesium,plutonium,andtotaluranium
samplescolktcd atperimeterstationswerelow,towell
below, DOE’s concentrationguidesfor off-siteareas
(l%blcs13,G-18,andG-20).

b. Chenu”calAnalyses. Maximumchemicalcon-
centrationsin samplesfrom theperimeterstationsarc
shownin Tables14,G-19,andG-21. Chemicalconccn-
Imtionsinwatcrsarnplcsfrom21springsand3streamsin
WhiteRockCanyonvariedslightlybutshowednomajor
changesfromconcentrationsworded for tic previous
year.Evcnthoughnoneof thescwatersarc.usedforwater
supply,mazimumconcentrationswerebelowstandards
thatapplytodrinkingwater.

4. On-SiteStations. On-sitesamplingstationsare
groupedby hxationin (1) nonefflocntreleaseareasand
(2) effluentreleaseareas(areasthatmeivc, or have
reccivcd,treatedindusmialorsanitaryeffluents)(Fig, 15,
TableG-15).

24
27
29

9
34

15
23
32
35
14
97

—

3
11
23

7
25

6
4
3
~

4
48

250

0,2
0,3
0.4

0.2
0,5

0.8
0.8
1.3
0.6
0.5
1.2

4.0

<0,1 158
0,2 222

<0.1 162

0.1 119
2,2 199

1.2 216
<5.0 202
0.6 372
2.0 446
0.7 158
9,0 452

10 500

a. NoneffluentReleaseAreas. On-site,noncfflu-
cnt samplingstationsconsistof sevendeeptestwells,
thrccsurfaccwalcrsoutccs,andthrccshallowobscrvation
WCIIS,Thedeep ICSLWCIISarc complctcdintothemain
aquifer.

TestWCIIS1and2 arcinthelowerandmiddler~chcs
of PuebloCanyon,Depthstothetopof themainaquifer
arc 181and231 m (594 and758 ft), rcspcctivcly.The
pumpsintcsLwells1and2 weredownforrepairsin 1989,
andwaler fromtheWCIISwasnotsarnplcd.Tcslwell3 in
themidrcachofLosAkunosCanyonhasadcpthof228m
(748f[) tothctopofthcmninaquifcr.TestWCIISDT-5A,
DT-9, andDT-10arcat thesouthcmedgeof theLabora-
tory. Depths10thetopof themainaquiferarc359,306,
and332m (1180,1006,and1090ft), rcspcctivcly.Test
well8 isinthemidrcachof MortandadCanyon.TIN:top
ofthcmainaquifcrhcrclicsabout295m(968ft)belowthe
surface.

Theselestwellsarcconstruckxito sealoutall water
abovethemainaquifcroThewcllsarcusedtomonilorfor
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potentialeffectsthattheLaboratory’sopmtion mayhave
onwiltcrqualityin themainaquifer.

Surface-watersamplesarc collcctcdin Car%xladcl
BucyandinPajaritoandWatcrcanyonsdownstrcamfrom
technicalarcastomonitorthcqualityofrun-offfromthese
sites.

ThreeshallowobservationWCIISweredrillrxtin 1985
andca.scdthroughthe alluvium(thicknessabout4 m
[12 ft]) in PajariloCanyon(Fig. 15 andTable G-15).
R’atcrin lhcalluviumispcrchcdon theunderlyingmff
andisrcchargcdthroughstormrun-off.Theobscrwuion
wellswereconstructcci10dctcrmincif technicalareasin
thecanyonoradjaccntmesaswereaffectingthequalityof
shallowgroundwater.

Radiochcmicalconcentrationsfrom surface-and
ground-wtrtcrmuccsshowednocffcctsfromLaboratory
opmtions (Tables 13 and G-22). Conccntmtionsof
tritium,ccsium,andplutoniumwereat,orbelow,limitsof
detection.

Chcmic~qualityaf grotwdwaterfromthetestWCIIS
into the main aquiferrcflcctcdlocalconditionsof the
aquiferaroundtheWCII(Tables15andG-23). Qualityof
surfacewaterandwaterin observationWCIISin Pajari[o
Canyonvaricdslightly.Ttwcffcct,if any,wassmidl,and
probablywastherrxultof naturalseasonalfluctuations.

b. Ef/2uenlReleaseArea.r.on-sitccfflucntnkr.sc
arc-xareincanyonshat rcccivc,orhavercccivcd,treated
industrialor sanitaryeffluents.TheseincludeDP-Los
Alamos,Sandia,andMwtandadcanyons.Alsoincluded

isAcid-Pucl)loCunyon,whichisaformerrclcawareafor
industriideffluents.Acid-PuebloCanyonmcclvcdun-
tnmtcdandtxatcd industrialcfllucnts,whichcontained
rcsidwdradionuclidcs,from 1944m 1964(ESG 1981).
‘fhccanyona!sorcccivcstrcillcd.silnitarycfflucnLsfrom
LosAlamosCountytrcalmcntphlnLsin the upperand
middlercachcsof PUCNOCanyon, Sanitaryeffluents
form somepCrCnniiilflow in thecanyonbutgcncrdlly
havenotrcachcdthcconflucnccwithLosAlamosCanyon
cxccptduringstomlorsnowmcllrun-off.

Wa[croccui-s.scasorwllyinthculluvium,dcpcndingon
thevolumeof surfaceflow fromsanitarycfllucntsand
stor,mrun-off, Hamil[onBci,dSpring,.,“;ichdiwhargcs
fromalluviumintheIowcrrcilchofPucbloCanyon,isdry
part of the year. The primarysamplingstationsarc
surfucc-wwcrstationsatAcidWeir, Pueblo1,Pueblo2,
andPueblo3 (TableG-15). Twoothersamplingstations
arcIocutcdin Urcmiddlereach(testWCII2A) andIowcr
reach(tcslWCI11A) of PuebloCirnyon. Test WCII2A
(drilled to a depthof 40.5 m [133 ft]) pcnctratcsthe
alluviumandBandclicrTuff andis complctcdintothe
PuycConglomcratc.AquifcrtcsKindicatcthatthcpcrchc+l
aquiferisofIimi[cdcxtcnt.McasurcrncntsofwaterIcvcis
overa periodof timeintiicatcthatthepcrchcdaquiferis
hydrologicallyconncctcdtothcstrcamiriPucbioCanyon.
Pcrchcdwaterin thebasalticrocksis Sampledfromtest
WCII1A andBasaitSpring,furtherc.as[wardin IowcrLos
AkunosCanyon,Rcchargctothepcrchcdaquiferin the
bawdtoccursncarHamilton BendSpring.Trdvcltimefor
waterfromthervchargcam nearHamiltonBendSpring

Table 1S. MaximumChemicalConcentrateos in Surfaceand
GroundWatersfromon-Site Stations(mg/L)

Numberof
Stat;onsSampied Ca Na Cl F N03-N TDS

GroundWat,w
(mainaqljifcr) 5 17

SurfaceWater 3 77

ObservationWells
(PajaritoCanyon) 3 18

DrinkingWaterStandarda
(forcom,nrison) .—

——— —
aNMEIB (’”88) andEPA (1989).

17 3 0.4 0,6 179

‘i13 194 0,4 0.3 579

23 25 0.2 0.1 144

— 250 4.0 10 500
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[o tcslWCII1A is estimatedm be 1 to 2 months,with
tinothcr2 to3 monthsrcquirctltoreachBasalLSpring.

DP-Los AlamosCanyonhiLsrccciwxltrc.IuxIindus-
trial effluents,which containsomeridionuclidcsand
somesanitaryeffluentsfromtrcatrncmplantsatTA-21.
Trcauxiindustrialeffluentshavebum rclcascdinlo the
canyonsince1952. During1989,no liquiddischarges
wcrvrclcascdfromTA-21. In tic upperrwchcsof Los
AlamosCanyon(aboveswion LAO-l), therewereoc-
casionalrc[cascsofcooiingwatcrfromtic researchreactor

at TA-2. Los AlarnosCanyonalsorcccivcsdkchiugc
fromtheIilgoonsatLAMPF (TA-53). Ontic Ilanksofthe
mouruains,LosAlarnosReservoirimpoundsrun-offfrom
snowmsltandrainfall. S&camflow fromthis@ound-
rncn[ intothecanyonis intcrrniucnt,dcpcndcmon prc-
cipwion mcauscrun-offtoreachthcbborittoryboundary
a[StateRoad4.

Infiltrationof trcakd effluentsand naturalrun-off
from the streamcharm] maintainsa shaliowbodyof
waterin thealluviumof LOS Alarnos Canyon. Water
ICVCISarchighcslinIatcspringfromsnowmcltrun-offand
in Iatcsummerfromthundershowers.WaterIcvclsdc-
clincduringthewintcrandcarlysummer,whenstormrun-
off is at a minimum. Samplingstationsconsislof two
surface-waterstationsinDP Canyonandsixobser~ation
WCIIScomplctcdintothcalluviuminLosAhunosCanyon
(Tiibi~G-15).

SandiaCanyonhasasmalldrainageareatha[headson
PajariloPlateauat TA-3. The canyonrcccivcscooling
IowcrblowdownfromtheTA-3 powerplantaadtreated
sanitaryeffluentsfromTA-3. Treatedeffluentsfroma
sanitarytreatmentplantformaWrcnnkls~~ inashorl
reachof theuppercanyo~ Only duringheavysummer
thundershowersin thedrainageareadocsstmm flow
reachI!ICLaboratoryboundaryat StateRoad4. Two
monitt)ringw(.IIsin theIowcrcanyonjustwestof State
Road4 indicatethatnopcrchcdwaterisinthealluviumin
thisarea. Threesurface-watersamplingstationsin the
rcac;lof thecayon containperennialflow(TableG-15).

Mortan&dCanyonhasasmalldrainageareathatalso
headsatTA-3. Industrialliquidwastcscontainingradio-
nuclidcsarc collectedand processedat the industrial
wastetrciu.rncntplantat TA-50. After treatment[hat
rcmovcsmostof theradioactivity,theeffluentsarcrc-
lcascdinmMortandadCanyon.Velocityofwatcrmovc-
mcn[ in the pcrchcdaquifer rangesfrom 18 m/day
(59 ft/day)in theupperreachtoabout2 m/&y (7 ft/day)
inthelowerreach(Purtymun1974c,1983).Thelopofthe

mainaquiferisabout290 m (950 ft) belowtheperched
aquifer.Hydrologicsmdicsinthecanyonbeganin 1960.
Sincethattime, therehasbeenno surface-waterflow
beyondthe Laboratory’sboundarybccauscthe small
drainugcareain theupperpar[of thecanyonresultsin
limilcdrun-offandbccau.scathicksectionof unsaturated
alluviumintheIcwcrcanyonallowsrapidinfiltrationand
storagcofrun-offwhenitdocsnecur,Monitoringstations
thatweresampledin tic canyonthisyearconsistof onc
surface-waterstation(gagingstation1, GS-1) and six
observationWCIIScomplcwdinto the shallowalluvial
aquifer.Al times,WCIISin thelowerreachof thecanyon
arcdry.

Acid-Pueblo,DP-LosAiwnos,Siuldia,andMorlan-
d:uicanyonsall coruainsurfaceandshallowgroundwa-
terswithmeasurableamountsof radioactivity(Tabics13
and G-24). Radionuclidcconccnt.mtionsfrom treated
CffhACnL\dccrcascddowngradientinthecanyonbecause
of dilutionandadsorptionof radionuclidcson alluvial
scdimcnLs.Surfaceandshallowgroundwalersin these
canyonsarc not a sourceof municipal,industrial,or
agriculturalwatersupply.Onlyduringperiodsof heavy
prwipilationorsnowmcltwouldwaterxfmmAcid-Pueblo,
DP- LosAlamos,orSandiacanyonscxtcndhcyondLabo-
ratoryboundariesandreachtheRioGrandc.In Mortan-
dadCimyon,therehasbeenno surfacerun-offto the
Labomtory’stxmmdarysincehydrologicstudieswere
initiatedin 1960. ‘fllis was3 yearsbcforvthetreatment
plantatTA-50 beganreleasingtreatedeffluentsintothe
c~yon (Purtymun1983).

Maximumchcmica.1conccntmtionsoccurredinwater
samplestakenncartrcatcdcfflucmoutfalls (l%blc.s16and
G-25). Chcmicalqualityof thewaterimprow.ddown
gradientfromthcoutfalls,Rclativclyhighnitmtcconccn-
trationswerefoundin watersfromMortandadCanyon,
whichrcccivcsthelargestvolumeof industrialeffluents
(Purtymun1977). Althoughtheconccntrationsofsome
chemicticonstituentsinthewatersof thesecanyonswere
elevatedabovenaturalbackground(becauseof industrial
andsanitaryeffluents),theconccntmtionsdo notcause
conccmbccausctheseon-sitesurkc andshallowground
watersarcnota sourceof municipal,industrial,or agri-
culturalwaler supply. Surface-waterflows in Acid-
PucbloimdDP-LosAlarnoscalyonsrcachthcRioGrandc
onlyduringspringsnowmcltor heavysummerthunder-
storms.No surfaceinn-offto,orbeyond,theLaboratory
boundaryhasbeenrccordcdin MortandadCanyonsince
1!%0whenobservationsbegan.



Table 16.
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MaximunChemicalConcentrationsin Waterfrom
On-SiteEffluentReleaseAreas(mg/L)

Numbe\”of
Stations Ca Na Cl F N03-N TDS

Acid-pucblcCmyon 8 34
DP-Los AlamGsCanyon 8 48
SandiaCanyon 3 21
MortandadCanyon 7 210

Drinkingwaterstandarda
(forcomparison) —

aNMEIB (1988)andEPA (1989).

5. Water SupplySystem. The mainaquiferis Ihc.
onlyaquiferin theareacapableof municipalandindus-
trialwmcrsupply(Sec.11).WamrfortheLaboratoryand
communityissuppliedfrom17deepWCIISin3WCIIfickis
and1gallery.TheWCI1fieldsarconPajarhoPlateauand
in canyonscastof theLaboratory(Fig. 16). Seventest
WCIISarcalsocomplctcdintothemainaquifer.

IIIC LosAlamoswell fieldcomprisesfiveproducing
WCIISandoncstandbyWCI1.Well LA-6 is on standby
status,tobeusedonlyineaseof cmcrgcncy.Waterfrom
thiswcllcontainscxccssivcamountsofnaturalarscnic(up
to 0.200 mg/L) and excccdsdrinking water limits
(Purtymun1977). Wellsin thefieldrangeindepthfmm
265to610 m(870to2000ft). h40vemcntofwaterin the
upper411 m (1350ft) of themainaquiferin thisareais
eastwardatabout6m/yr(20ft/yr)(Purtymun1984).Well
LA-4 in theIicld wasinope.rativcduring1989,andno
sampieswerecolleetcd.

TheGuajcwell ticldiseomposcdofsevenproducing
WCIIS.Wcl]sinthisfieldrangeindepthfrom463to610m
(1520t02000ft). Movcmentofwatr:rinthcuppcr430m
(1410ft)of theaquiferissoutheastwardatabout11m/yr
(36 ft/yr) (Purtymun1984).

The PajaritoWCIIfield is composedof five WCIIS
rangingin depthfrom701 to 942 m (2300 to 3090 ft).
Movcmcntof walerin theupper535 m (1750ft) of the
aquiferiseastwardat29 w’yr (95 ft/yr).

WaterfordrinkingandindustrialuscisalsoI.)btained
froma WCI1at theLabomtmy’scxpcrimcntalgmhcrmal
site(FentonHill, TA-57)ahnut45km(28mi)westofLos
Alamos.TheWCIIisabout133m(436ft)decp,complcted
in volcanics.

140 239 0.8 3.7 452
125 140 1.4 0.4 430
140 72 0.6 4.1 412
320 352 7.2 117 1780

— 250 4.0 10 500

All wa[crcomprismgthe municipaland industrial
supplyispumpedfromWCIIS,pipedthroughtrmsmission
lines,and lifted by boosterpumpsinto reservoimfor
distributionto the communityand IAoratory. Water
fromthegalleryflowsby gmvitythrougha microtilter
smtionand is pumpedinto onc of the reservoirsfor
distribution.All supplywaterischlonnatcdbcforccntcr-
ingthedistributionsystcm.

Waterinthedistributionsystemswassampledatfive
communityandLabord~orylocations(tirestations)andat
BandclicrNationalMonumentandFcntcmHill (Fig. 16,
TableG-15). Forrcsultsfromroutinesutvcillanmmoni-
toringof individualWCIISforenvironmentalquality,fed-
cfalandstatestandards(AppendixA) arccited,butare
usedonlyforpurposesofgeneralcomparison.Sampling
to confm compliancewith federalandstatedrinking
waterstandardsin thedistributionsystemisdiscussedin
Sec.VIH.E.

a. Radioactivity in lhe Municipal and industrial
Water Supply. The maximumradioactivitycxmccntra-
tionsfoundin thewatersuyply(WCIISandgallery)am!
distribution(includingFentonHill) systcmsarcshownin
Tables17andG-26. Analysesof waterfromeachof the
wellsshowedthatconcentrationIcvclswerebelowthe
drinkingwaterrcgulatotyICVCISapplicabletothedistri-
blltionsysktn, with LJICcxccptionof onc gross alpha
me.asurcmcnLThatmcasurcmcm,whenadjustedforthe
naturaluraniumcontent,wasequaltl thegrossalpha
limit, CcsiumIcvclswerewithina factorof 2 of the
individualsarnplcanalyticaldetectionlimitsanddonot
indicateany contamination.Water in thedistribution
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systcmwasincomplianccwithdrinkingwaterrcgukuions lowerICVCIof iron;otherpararnctcrsshowednosignifi-
(sccSCC.VIII. E). cantchimgcfromthosein previousyears.

Theqwdi!yof waterfromtheWCIISvancdwithlocal
b. ChemicalQucdityofthe Municipal andlndu.r- conditkmswithin the .samcaquifer(TablesG-27 and

[ria/ Wu/er Supply. The chcrnicalqualityof waterfrom G-28). WatcrqualilydcpcndsonWC]]depth,Iithologyoi
wcllsandthcdistributionsystcmsiswithinEPA’sprimary theaquifcrmljaccnttotheWCII,andyicklfrombedswilhin
andsecondarystandards(Tabk..s18,G-27,andG-28) for theaquifer.
all hut one sccrmdaryparameter.Ironwas150%of the
standardin the sarnplcfrom onc supplyWC]],PM-5 6. Transportof Radionuclidesin Surface Run-
(TablcG-27). The well ha..previouslyshowna much off. Themtijortransprtof radionuclidcsfromcanyons
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Table 18. MaximumChemicalConcentrationsin Watt!rfrom
SupplyWellsand the DistributionSystem

Stundard”

Numberof Stations

ChemicalConstituents(mgtL)
Primary

Ag ().05
As 0.05
Ba 1.0
Cd 0,01
Cr 0.05
F 4.0
Hg 0.002
N03 (N) 10
Pb 0,05
SC 0.0!

Secondary
c1 250
Cu 1.0
Fe 0.3
Mn 0.05
so, 250
Zn 5.0
TDS 500

supply Percentageof
Wells Standard

.—

16

0.001
0.W2
0.090
0.006
0.024
2.9

<O.(MXI2
0.6
0,015
0,001

16
0.071
0.45
0.017

38
0.019

427

I

<2
84
9

60
48
73

<10
6

30
<10

6
7

150
34
Is
<1
U5

Distribution Percentageof
System Standard

7

0,001
0.018
0.060
0.001
0,020
1.8

CO.0002
0.4
0,006
0.001

59
0.071
0.110
0.007

21
0.108

334

<2
2
6

10
40
45
10
4

12
10

24
7

37
14
8
2

78

aEPAprim,aryandsecondarydrinkingwmcrsmndardsuc givenfor
comp~isononly(SCCAppendixA). -

thathavercccivcdtreated,Iow-levelmdioactivceffluents
isbysurfacerun-off.Radionuclidcsintheeffluentsmay
bccomcadsorbedorattachedtosedimentparticlesin the
stmm ch~nncls.Concentrationsof radioactivityin the
alluviumarchighestnearthetrciltcdeffluentoutfallbut
dccrcascdowngradicmin thccanyonasthcscdimcntsand
radionuclidcsarctransportedimddispersedbyothcrtreated
industrial effluents, sanitary effluents, imd surfacerun-
off.

Surfacerun-off occursin two modes: (1) spring
snowmchrun+ff occursovcralongperiodof time(tiays)
atalowdi.schargcratcandsedimentload;(2)summcrrun-
off fromthunderstormsoccursoverashortperiodof time
(hours)ata highdischargerateandsedimentload.

54

Foursamplesof summerrun-ofiwereamdyzcdfor
radioactivityin solutionandsuspendedsedimentsin Los
AlarmsandPuebloamyonsneartheLaboratorybound-
ary and WCIILA-5 (Fig. 15 andTable G-29). These
summerrun-off samplescontainedonly background
amounLsof tritium, ccsium,uranium,plutonium,and
grossgammainsolution(TableG-29). Conccntmtionsof
plutoniumwere abovebackgroundIcvcls in [hc sus-
pendedwdimcntsof Los Alarms and Pueblocanyons
(bothformerlyrcccivulindustrialeffluents).Ccsiumwas
abovebackgroundin the suspendedsedimentsof Los
AlamosCanyon(Tablc 19), Othermdionuclidcsin the
suspendedsedimentswere below backgroundIcvcls.
Radioaclivilyin solutionrefersto thefiltratethatpasses



LOSALAMOSNATIONALLABORATORY
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Table 19. Plutoniumand Cesiumin SuspendedSedimentsin SummerRun-Offin
LosAlamosandPuebloCanyons(pCi/g)a

mm Zwqafi 137&
—.

LosAlarnosatStateRoad4 ~
14:30 0,299 0.460 6.2
14:50 1.56 2,07 10.3

PuebloatStaIcRoad4
15:05 0.010 1.76 0.4

LOSAkunosbCIOWPueblo
15:15 0.213 1.34 5.6

Background(1974-1986) 0,006 0.023 0.44

aSamplcswerecollcctcdSeptember5, 1989.

througila 0.45-~tmpore-sizefihcr;radioactivityin sus-
ficndcdscdimcmsrefersto thercsid~cmtaincdby the
fihcr.

7. Organic Analyses of Surface and Ground
Water. Surface-andground-watersamplesfororganic
mmlyscswere collcctcdfrom regionalsurface-water
sourccs(6samplcs);lhcLaboratoryon-silcI%jaritoCanyon
observationWCIIS(3 samdcs);andLaboratoryon-site
effluentrclcascareasin Acid-Pueblo(7 samples),Los

Akunos(7 samples),Sandia(3 samples),andMortandad
(7 samples)canyons.All sampleswereanalyzalfor65
votatilccompounds,68senlivolatilecompounds,13pes-
ticidecompounds,4 herbicidecompounds,and4 poly-
chlcxinatdbipheny!(PCB) compounds(TableG-30).
Thelimitsofquantification(L@s) forthesccompounds
aregivenin AppendixC. Of thenearly5(M)0possible
positiveresults,only 5 werefoundat Icvelsabovethe
LOQ. OnlythosecompoundsthalexceedcdtheLOQsare
discussedandshowninTable20.

Table 20. Water SamptesThat ExceededtheLOQS for
Volatileand !kmivdatile OrganicCompounds

Concentration LOQ
Station Compound (~n) w)
Volatih OrganicCompounds

PCO-2 Carbondisulfide 20 10
Pueblo2 2-Butanonc 15 10
Pueblo3 2-Butanone 13 10
MCO-3 Trichlorofluormethane 200 2d

SemivoliuihOrganicCompounds
MCO-7 Bis(2-cthylhcxyl)phthidate 10 10

aSpikcdcompoundrccovcrywaspoor;theLOQ wasestimatedat200ug/L,
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a. Vo/u/j/eCo~OUndS.Watersamplesfromtic
33 stationswere analyzedfor 65 volatilecompounds
(TublcG-30). Carbondisulfi& was qxxtcd from a
shallowWCII,F’CO-2, inPajaritoCanyon,ataconccnwi-
tionof20 I@- (theLOQ is 10I.@). In PuebloCanyon,
~.bu~lnmcwwrcW~d insurfaccwatcratwtilspucblo2
(I5 pg/L, t.hcLOQ is 10pg/L) andPueblo3 (13 vg/L),
Trichlorofluormcthanc,withaconccntrmionof200Ng/L
(LOQ cstimmd at 200 vg/L), wiLsreportedfromMor-
tamkdCanyon(Table20).

b. Smru”volwikCompounds. Wwcr tromthe33
s[a[ionswm analyzedfor 68 scmivolatilccompounds
(TableG-30). Onlyoncstationrcporlcdanyscmivohuilc
compoundsin c cssof the LOQ: bis(2-cthylhcxyl)-
ph[hdiuc,with a concentration0[ 10 @L (LOQ is
10 I.@). wasreportedfrom shallowWCIIMCO-7 in
hlorumdadCanyon(“rablc20).

c. Pesticides. Waterfrom28 staiionswasana-
Iyzcd for 13 pesticidecompounds(Table G-30). No
compoundsabovethe LOQ werereported. Pcsticidc
analysesfor samplesfrom five stationsin Mortandad
Canyon were not complclcdbccauscof laboratory
problcms.

d. IIerbicides.Waterfrom33 stationswasanil-
lyzcdfor4 hcrbicidccompounds.Nocompoundsabove
theLOQ werereported(TableG-30).

e. PCBS.Watcrfrom28stationswasanalyzedfor
4 PCBcompounds.NocompoundsabovctheLOQswere
reportedfromthe28stations.PCBanalysesforsamples
fromfivcstationsinMortandadCanyonwcrcnotcomplctcd
bccauscof laborato~problcms.

C. Radioactivityin Soitsand Sediments

1. BackgroundLevelsofRadiwctivityinSoilsi.md
Sediments. Soil andsedimentsamplesfrom regional
stationswereroutinciycollectedandanalyzedforradio-
nuclidcsfrom1974through1986(Purtymun1987a),The
re.suhswereusedto establishbackgroundIcvclsof 3H,
1mCs,total uranium,238~, and 239% in soilsand

.scdimcnts(Table21). Theaverageof theconccntmtion
1CV4Sin thesesamplesplustw:ccthestandarddeviation
was usedto establishthe upperlimits of background
concentrations.!n 1989,saintL*swerecolh?.clcdfrom

7 rcgiomdsoilstationsand9 regionalsedimentslations
(Table G-31), and conccntmtionsof rwlionuclidcsin
samplesfrom the.scregionalstalionswere rncmurcd.
Resultsof tic analysesarc prc.scnwdin Tables21 and
G-32. SW AppendixB forNdc.scriptionof methodsfor
collcchg soilandscdimcrusamples.

2. PerimeterSoilsand Sediments, Samphxwere
COIICCIC(Ifromsixsoils~lionswiihin4 km(2.5mi)of the
IAxmlory pcrimctcr.Sarnplcswerealsocollcclcxifrom
10.scdimcn[stationsnc.artheLaboratoryboundaryandat
theconflucnccofcightmajnrconyonswiththeRioGrandc
(Figs.17iuwi18). Pcrimctcrsoilandsedimentsamp”ing
stalionsarclistedin “1’ableG-31, anddetailedanalytical
resultsarcgivenin TableG-33.

Conccntriuionsof radioaclivi[jin thepcrimctcrsoil
samplescxcccdcdstatisticallycs~blishcdregionalbilck-
groundconccntmlinnsby as muchM a factorof 2 for
23902wPu.The.scresultsarcsimilartoresultsobtidncdin
1988.

Amdyscsof sediment.samplcsfrom the pcrimctcr
stationsindicatedthatconcentrationsof radionuclidcs
werebelowstatisticallyestablishedrrgionalbackground
ICVC]S(Table21).

3. on-Site SoilsandSediments.Soilsampleswere
collcclcdfrom10stationswithinLaboratoryboundiuies,
and on-silcscdimcrusampleswcm collcctcdfrom 24
stalionswithinareasthathavercccivcducatcdcfflucm
(TableG-31, Figs.17and18),

Concentrationsof ‘WCSandzsg.2@pui~ soilsarnp]cs

cxccded statislicrdlyestablishedregionalbackground
limits byasmuchasa factorof 1.4. Theconccntmions
wcmwithintherangcsobscrvcdinpreviousycarsamidid
not indicalc,anyncw rclcascs(Tables21 and C-34).
Triiiumtitoneon-sitestation(Fig. 17,locationS13)was
about15timestheregionalbackgroundIimiu ntiknown
rclcascal thatlocationcouldexplaintheanomaly,and
the Iowion will bc rcsamplcdduringthe nextroutine
collection.

Threecanyons(Acid-Pueblo,DP-Los Alamos,and
Mortandad)containscdimcmscontaminatedwithresid-
ualmdioaclivityfrompastorpr mrclcascsofeffluents
(we Scc,VI.B.4.b). Theconccm.ra[ionsof radionuclidm
in thesecanyonscxcccdstatisticallycwiblishcdregional
backgroundIcvcls(Table 21). The concentrationsin
sedimentsfrom Puebloand DP-Los Alamoscanyons
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generallydecreasedowngradientastheradionuclic!csarc
dispersedand mixed with uncontaminat~sediments
( fableG-34). Someof thesesedimentsarctransported
imotic RioGrandc.TheoreticalcsLimams(ESG 1981),
confirmedbyaaualmcasurcmcnt(.sccSW.VI.C.4), show
thattheincrementalcontribution10radioactivityin sedi-
mentsfromCochitiReservoirisasmallpercentageof the
contributionauributablcto typicalregionalbackground
ICWCIS.The resultantincrementaldosesthroughfood
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;300

pathways(seeSCC.ViI,C) wc well belowDOE’s armli-. .
cableRPS.

The conccnbationsin MmtandadCanyonalsodc-
crcascdowngradient;however,norundf hasr~chcd,or
cxtclijcdpast,theLaboratoryboundarysincebeforethe
TA-50 treatmentplantstartedoperatingin 1963,

4. SedimenLsin Regional Reservoirs, Reservoir
sedimentswere collectedfrom lhrcc locationsin the
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AbiquiuReservoirontheRioChamaandthreelocations
in theCochitiRc..crvoirontheRioGrandcsouthof Los
Alarnos(Fig. 19). !%dimcntsampltxwereanalyzedfor
~sspuandz39~ using1-kg(2-lb,d~ weight)~~~plcs

(100 limesIhc usualmassusedfor analyses).Large
samplesincrcascthesensitivityoftheplutoniumanalysc.s
and arc ncccssarylo cffcctivclyevaluatebackground
plutoniumconccnuationsfor falloutfromatmospheric
Icsts.Normalsmp]csi’zwWereuscdfcxar~lyxingfors};,
IJTCS,~Sr, andlo~I uranim (TableG-35).

The ccsiumconccntratkmof 0.60 pCi/g from the
IowcrstationatCochiticxcccdcdthestmisticallycstab-
IishcdbackgroundICVCIof 0.44 pCi/g. The strontium
concentrationof 2.1 pCi/g from the middleslationat
Abiquiucxcccd~thcstatistically~mblish~backgr,wnd
levelof 0,R7pCi/g, Sarnplcsthatoccasionallyexcccd
sLl(isticallimi~ MCcx~c[cd~u~ of nalw~ v?fibil-
ityanddono!necessarilyindicatecontarninalion.‘I%isis
supportcxlbytheoverallpatternof ccsiumandstrontium
ConccnhtioiisinszmplcsfromLhcrcslofthestations,ail

———
—
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of whichwerebelowbackground(’TableG-35). Total
uraniumwashelowbaekgrwndatall sixstations.

Lcvclsofplutoniuminsamplescollectedin 1989w“crc
similartoplutoniumlevelsfoundin samplescollectedin
previousymrs,whenthcconccntrationswcrcconsistentiy
highcratCoehitiReservoir(TaMcs22 and(2-35). Sedi-
mentsin CoehitiReservoircomaina higherfractionof
finerparticlesandorganicmalcrialsthando sedimcats
fromAbiquiu,Thesccharacteristicscnhanectheeapaeity
of sedimeruto adsorbplutoniumandothermetalions.
Only1ofthe12p1utoniumsamplcscollectedhadconccn-
Lrationsthatexceededthestatisticallyestablishedback-
groundlevel. The samplefrom themiddlestationat
Coehitishowedcorxentrationsof 0.133 pCi/g, to be
~:ompw~wifi the97.s percentilebackgroundICVdof
0.023pCi/g. Since1984,theaverageratioof 2wPu to
’39% rangedfrom 12to25 at AbiquiuRcserwi:;the
ratioat Coehitirangedfrom 7 to 28, The plutonium
isotopicratio in worldwidefallout for northcmNcw
Mexicoisabout20,

\L 60

Fig. 19. Regionalreservoirsforspecial
sedimentsampling.

~~atiationsinConccnmcionsofphmmiurn,which~SO

affectcalculationsofisotopicralios,oecurbeeauscfallout
variesin the differentareaswheresamplesarc taken,
becauseof n?!uraivariationin transportpmecssesfrom
landsurfacesintorivers,andbeeauseanalysesbecome
ICSSpreciseasvaluesapproachdetectionlimits.

Ccsium,strontium,total uranium,and plulonium
concentrationsinthereservoirsedimentsarclow(gener-
ally belowbackground,butoccasionallyslightlyabove)
andresultindosesthroughfoodpathwaysthatw onlya
fractionof a pcrccntagcof DOE’SapplicableRPS (see
Sec.VII).

5. Transportof Radionuclidesin Sedimentsand
Run-Off from an Active Waste ManagementArea
(TA-.M). Rddionuclidestrmsportedby surfacerun-otl
havean affinity for sedimentparticles,attachedby ion
cxchangcor adsorption.Thus,radionuclidcsin surfaec
run-offtendtoconcentratein stxiimcnts.Ninesampling
stationswereestablishedin 1982oufsidctheperimeter
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Table22. PlutoniumAnalysesfromReservoirson the
Rio Chamaand RioGrande(fCi/g)”

Ratio
‘Pu z39#0~ (=9~Pu/~Pu)

AbiquiuReservoir
1984
1985
1986
IY87
1989

1989

CochitiReservoir
1984
1985
1986
1987
1988

1989

Background
(1974-1986)b

z (s)
F (s)
F (s)
E (s)
E (s)

Upper
Middle
LOwcr
z (s)

E (s)
F (s)
.T(s)
E (s)
E (s)

Upper
Middle
Lower
F (s)

0.7 (0.4)
0.7 (0.5)
0.3 (0,1)
0.2 (0.1)
0.3 (0.2)

0,2 (0.1)
0.3 (0.1)
0.2 (0.1)
0.2 (0.6)

0.7 (1.1)
1.6(0.6)
1,2(0.5)
0.8 (0.7)
1.7(2.3)

0.7 (0.1)
5.1 ;0.1)
1.7(0.1)
2,5 (2,3)

6.0

12,7 (6.3)
8,8 (0.9)
7,5 (1.7)
3.8 (3.1)
7.5 (2.6)

4,1 (0.2)
3.6 (0,1)
3,3 (0.2)
3,7 (0.4)

19.7(14.0)
24.1 (7.3)
21.2 (6.1)
17.5(13.8)
21.1 (2,9)

12.9 (0.5)
133.0 (7.0)

20 (0.3)
49.3 (7.3)

230

18
12
25
19
25

20
12
16
18

28
15
18
22
7

20
14
1

20

‘SampleswcrccollcctcdinJunc1989,
%rtymun (1987a).

fcnccatAreaG (TA-54) tomonitorpossibletranspcrtof
radionuclidcsbystormrun-offfromthewastcstoragcand
disposalarea(Fig. 20), ‘I%csampleswerecollcctcdin
August1989(TableG-36).

a. Rad”oatxivity. Somemdionuclidcsarctrans-
portedfrom thesurfaceat AreaG in suspendedor bcd
sediments.Thiscontaminationis fromthelandsurface
andisnotrelatedtothewastesinthcpitsandshafts.It is
residualcontaminationin thelandsurfacethatoccurred
duringhandlingof the wastes. Total uraniumin bcd

\ 61

scdimcnlsatstation5 (4.6pCi/g) wasslightlyabdvcthe
backgroundIcvclof4.4 pCi/g. Plutonium-238incxccss
of background(0,006 pCi/g) occurredat station7
(0.026pCi/g) andstation9 (0.011 pCi/g). PMonium-
239,240cxcmdcdbackground(0.023pCi/g)atSt2t.iOng
(0.150pCi/g), Tritium,ccsium,andgrossgammawere
near,orbclov;,background.Whencombinedwithstorm
run-offin CafiadadclBucyorPajaritoCanyon,thecon-
ccntrationsofradionuclidcsinthcscdirncntsfromAreaG
ax dispersedandarc not dctcctab!cat the Labcratov
boundaryatStateRoad4.
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(3) Pesticide, I[crbicide, and PCB Compounds, cidccompounds,3hcrbicidccompounds,andmixcdPCBs.
Sedimentsfromthe9 smionswereanalyzedfor22pc.sti- All analysesgavercsuhshclowLOQS(TableG-37).

Table23. Volatileand SemivolatileOrganicCompoundsin Sediments
at TA-54ThatExcewiedthe LOQs@g/kg)

Stat;onNo. Concentrations Loo

VolatileCompounds
2-Bumnonc

1
2
3
4
5
6
7
8
9

Chloroform
1
2
3
4
8

Tolucnc
1
2
3
4
5

!’ 6
./

,8,
9

m-Xylcnc
3
4
8

SemivoidtileCompounds
Bcnzoicacid

1
Bis(2-cthylhcxyl)phthalak

8

6500

370

330

330

3000
3500
590

2400
3400
1800
610

2500

500
500
500
500
500
500
500
500

1200 500

520
500
520
650
620

500
500
500
500
500

14(K)
13(X)
?400
1300
1300
12(XI
1100
1300
980

500
500
500
500
N)(I
500
500
500
500

520
500
520

<500
<500
<500
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VII. FOODSTUFFS MONITORING

Mostproduce,f~h, and honeysamplescollectednearthe Laboratoryshowedno influence
from Laboratoryoperations. Some on-site samples contained slightly elevatd levels of
radionuclides.Theslightlyelevatedlevelsofw*Pu indownstreamcatffihmaybe associated
withhigherlevelsinaedimentsinCochitiReaervoir(seeSCC.VI). However,theseelevatedlevels
in catf~h have not been seen consistentlyin the past and tbus may just reflect statistical
variability.Concentrationsofradionuclidesinfoodstuffscontributedonlya minutefractionof
the Laboratory’scontributionto individualand populationdosesreceivedby the public.

A. Background

produce,fish,andhoneyhavebeenroutinelysampled
to monitorfor potentialradioxtivity horn Laborato~
operations.ProduceandhoncycollcctedintheEspaftrJa
Valley andfishcollectedat AbiquiuReservoirarenot
affcctcdbyLaboratoryoperations.Theseregionalsam-
plinglocations(produceandfish,Fig.21:honey,Fig.22)
areupstreamfromtheconfluenceof theRioGrandeand
theintermiuentstreamsthatcrossLaboratoryland.They
m. alsosufficientlydistantfromtheLi)boratoryiuctobe
unaffcctedbyairbomeemissions(See,V), Consequently,
t.hcseregionalareasarc usedas backgroundsampling
locationsforthefoodstuffssamplingprogram.SectionIII
presentstheradiologicalhealt!!significanceofthescdata.

B. Produce

Data in Table G-38 summarizeproducesampling
resultsfor3H(in tissuewater),‘Sr, 2WPU,2w~, and
totaluranium. Samplingandpreparationmethodsarc
dc..cribedin AppendixB.

Concentrationsof ‘H, 2nPu,and239+ in produce
fromregional,perimeter,andon-sitesamplinglocations
werestatisticallyindistinguishable(nonparamctric,onc-
wayanalysisofvarianc.catthe95%confidencelevel). In
1988,onesampleof chile fromWhiteRockcontained
highconccntnationsofD8Pu(C).9~ooo4pCi/g)~da9~
(0.08t0.008pCi/g). Chilcsampledfromthesaincgardcn
in 1989containedplutoniumlevelsconsistentwiththose
foundrcgiona.ly(0.000A0,005pCi/gof23gPuand0,005
+ o.otM pCi/gof 2W+U). 1tappear+that1988results
wereanomalies.

In 1989, uraniumICVCISwere higherin EqxMola
Valleyproduce,rcfhxtinguptakeof naturallyoccurring
uranium.

OccasionalelevatedradionuclidcICVCISin on-site
samplesarcprobablytheresultofLaboratoryoperations,
However,on-siteproduceisnota regularcomponentof
thedietof eitherLaboratorycmployecsor thegeneral

/uChama

Heron
Resewoir
ElVado TiermAmanlla

2
~L’

LOSALAMOS“
NATIONAL

LABORATORY&

& CochitiResewoir
~Cochili

Pueblo
f

~ PRODUCESAMPLINGSTATION
- FISHSAMPLINGSTATION

—

Fig.21. Produceandfishsamplinglocations.
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public. TheLaboratorycontributionstodosesmccivcd
fromproduccconsumption~sc ro thrcattothehcalthand
safetyof thegeneralpublic(S~. iIf).

C. Fish

Fishweresampledintwore,scrvoirs(Fig.21). Abiq
uiuReservoirisupstrwr-nfromtheJAwratoryontheRio
Chamaandservesasa backgroundsamplingIoeation.
CochitiReservoirpotentiallycouldbeaffectedbyI,abo-
ratoryeffluentsbecauseit isdownstreamfromthei..abo-
ratoryon the Rio Grandc. Samplingproceduresarc

describedin AppendixB. Edibletissuewasradioehcmi-
eallyanalyzcdinfishspccicsforwSr,‘37CS,238PU,n9%,
andtotaluranium.

ResultsforfisharcprcsentcdinTableG-39. For90Sr,
lj7cs, and 23g1240pu,no diffcrcnccsWere apparent

(student’st-test,95% confidenceICVC1)betweentheUP
streamanddownstreamsamplesfor eitherfishspecies,
JJNCISof 239Puweresignificantlyhigherin Cochitifor
cattishonly,butthedifferencewassmall(0.00!W pCi/g).
Thismayrcfkxxhighcrlcvcls of’92% insedirmmtsfrom
Coehiti(Table22), butthediffcrcncchasnotbeencon-
sistentlyapparcntovcrpastyears.Uraniumlevelswithin
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spccicsexhibiteddistinctpattcms.
bottom-feedingcatfishmndcdto be

Body burdensin
higherthanthose

foundin crappie. [JraniumICVCISwere significantly
higherinCochiticrappic,althoughtlwdiffcrcnccrcmaincd
low(1 rig/g).

The dataindicatethatLaboratoryopcriltionsdo not
resultin significantdosesto the gcncridpublic frum
consumingfishfromCochitiReservoir(Sec.111).

D. Honey

HoneybeehivelocationsarclistedinTableG-40 and
showninFig.22. Noneofthchoncyproducedbythchives

inLosAlamosCountyisavailiiblcforconsumption,Ilc
mostrcccntdim (19W) fort-wsandhoneyMCshownin
TablesG-4 I throughG-44.

Rwlionuclidcdidawcrcwithil tlwvariationcxfilbitcd
]11prwiousywrs. !hIIC actiwrlionprOdUCLSu’c“cclc-
viucdal theLxJsAlwnosMesonPhysicsFacilityatTA-53
(LAMPF). Trltiumconcentrationswereclcvatcda[scv-
cr~lon-silcllivcs,~njculwly alTA-33antiTA-53. These
rcsullsrcflcc[itctiviticsthacarcongoingattheLaboratory.
Moslmdionuclidcrcmdts,onandoffsite,werewithinthe
countingunccrtiiintyoftheanalyticalsystcms.Asin~-1
years,Icvclsof traceclcmcmtsin beesandhoneywere
variirhlc.
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Vlll. ENVIRONMENTAL COMPLIANCE

Inaccordancewiththepolicyofthe!lOl?,theLaboratorymustcomplywithfederalandstate
environmentalrequirements. These requirementsaddres..handling,transpurt,relewse,and
disposalof hazardousmaterials,as well as protectionuf edogical, archaeological,historic,
atmospheric,andaquaticresources.

The Laboratoryrecentlyreceivedfederalandstatepermitsforopertitinghazardouswaste
treatmentandstorageareasandisrenewinga federalhavardouswastepermitfordischargeof
liquideffluents.Correctiveactionscarriedoutunderthefederalpermitarebeingmanagedby
the Laboratory’sEnvironmentalRestorationProgram. The LaboratoryWMin conlpliance
with permit limitsfor tr-ated liquiddischargesin Y870 and Y970, respectively,of monitored
sanitaryandindustrialeffluentoutfalls.Undera FederalFacilityComplianceAgreementwith
the EPA,sanitarywaste treatmentfacilitiesare beingupgradedto improvecompliance.

AllairbornereleaseswerewellwithinregulatoryIimitsduring1989.Atotalof61 asbestos-
remwd jobswascarriedoutduringtheyear,andappropriatenotificationwasprovidedtestate
rf:gulators.

Concentrationsof constituentsin the drinkingwaterdistributionsystcmremairwdwithin
federalwatersupplystandards.

The Laboratoryevaluated462 activitiesfor compliancewith culturalresourcerequire-
ments. During 1989, 12 documentsdescribingnew Laboratoryactivitieswere preparedto
complywith the NationalEnvironmentalPolicyAct.

69

A. RtisourceConservationand RecoveryAct
(RCRA)

1. Background,RCIU, asamcndcdbylhcHwarri-
ousand Solid M-ute A.mcndmcnts(HSWA) of 1984,
mandatcsacomprchcnsivcprogramtorcgulatchaznrdous
wasrcs,fromgcncmtionLOultima~cO@OW!.Thr.,:;l)p~.

sis of the amendmentsis to rtxluuchazardouswaste
\olumc andtoxicilyand to minimizelanddi~posdof
hazardouswaste.Majorrquircmcntsunder!ISWA thin
impactwasrchanoimgattheLaboratoryarcprc.ssnmdin
Table24.

Thc EPA hasgrantedRCRA authorizationto Ncw
Mexico,transfcrringrcgulatorycontrolofhazzirdouswastcs
to tic state’sEnvironmentalImprovcmcntDivision
(NMEID). Statcauthorityforhazardouswastcrcgulation
istheHazardousWasteActandHazardousWasteMan-
agcmcru::cgulation. However,NMEID has not yet
obtainedauthorixuionforimpicmcntingthe1984RCRA
amendments.Thestateadoptedncwregulationsthatuse
thefederalcodification.A!thoughthismodificationwill

makethestalercgulinionsmoreconsislcnlwith fuicrd
rcgukuionsandca;icr to intcrprc[,someconfusionwill
continuebemuseonlythosefederalrcguknionsin cffccl
onJuly1, 1987,wereadopm!.

TheLaborilto~producesa widevarietyof hazardous
wastes. Small volumesof all chemicalsIistcdunder
40CFR261.33couldoccurattheLaboratorymaresultof
ongoingrcswch. ProcesswiIstcs,suchasliquidwiLsIcs
fromcircuitboardprqxmuionandlithiumhydridescrip
frommetalmtichining,arcgcncmmdfromongoingmanu-
facturingopcrationsthatsupportresearch.Although[hey
occurinIiugcrvolumesthandiscardedlaboratorychemi-
cals,processwam.sarc fcw in number,theyarc WCI!
defined,andtheyam notacutelytoxic. High-explosive
(HE) wasmsillcludcsmallt“icccsof explosivesandcon-
taminatedsludgcsandIiqulus[hatarcthermallytrctmxlon
site.

During 1989, theNcw Mexico Envitonmcntallm-
provcmc.ruBoard(NMEIB) adopld ncw Solid WWC
ManagcmcntRcgulaiionsthat require permittingof
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Table24. M~or RegulatoryReq”~irementsofthe hazardous and
SolidWasteAmendmentsof 1984Impacting

WasteManagementat the Laboratory

The HazardousandSolidWasteAmendments(HSWA) of 1984

●

●

●

●

●

●

●

●

prohibitplaccmcntofbulkliquids,containerizedliquidhazardouswaste,orfrw bulkor freeliquids,
evenwithabsorbents,inlandfills;

prohibitIandfdldisposalof certainwastesandrquirc thatthe EPA mvicwall listedwastesto
determinetheirsui~bilityforlanddisposal;

establishminimum technologyrequirementsfor landfills to includedouble liners and leak
dckaion;

rquim EPA ‘mestablishminimumtechnologyrquircmcntsforundergroundtanks;

rquirc generatorsof manifestedwastestocertifythattheyhaveminimimdthevolumeandtoxicity
of wastestothedcgmceconomicallyfeasible;

rquim operatorsof landfillsor surfaceimpoundmentsto certifythata ground-watermonitoring
programisinplace,ortodemonstratethattheyhavea waiver,byNovember8, 1985,withfailureto
dosoresultingin lossof imcrimstatusonNovember23, 1985;

rquim federalinstallationsto submitan inventoryof haxardouswastefacilitiesby January31,
1986;and

rquire the preparation,by August8, 1985, of a healtha.sscssmcntfor landfillsand surface
impoundmentsseekingaPartB pxrnit.

existingandnewlandfillsusedfordomesticsolid-waste
disposal. Noticssof intentto continueto operatethe
countylandfillonEasstJcmezRoadandtheArcaJlandfill
at TA-54 weresubmittedto theNMEID in accor&ncc
with thenewregulations.NMEID will rquest permit
applicatiansfromowncrsofcxistingIandtillsonapriority
basis,with applicationsfor landfillsthathaveserious
environmentalproblcmstoberqucstedfirSL

The countylandfillis locatedonpropertyownedby
theD(3EandisoperatedbyLosAlamosCountyundera
specialusepermit. Approximatelyone-thirdof thedo-
mesticsolid wastedisposedof at the countylandfill
originatesfrom thehboratory. TtIe AreaJ landfill is
operatedby theLaboratoryandreceivesnonhazardous
nonradioactivesolidwaste,whichis keptunderthead-
ministrativecontrolof theLaboratory.

T%cnewSolidWasteManagcmcntRegulationsalso
coverthe transportationanddisposalof specialwaste,
includinginfectiousandasbestoswasle.All nonradioac-
tiveinfectiouswastefmm theLaboratoryisdisposedof
off sitebya medical-wastedisposalconwtor.

Bothnonradioxtivcandlow-levelradioactiveasbes-
toswastearcdisposedofat theAreaG landfilllocatedat
TA-54, whichis theLaboratory’slow-levelradioactive
wasteIandtlllregulatedbyDOE ordersissuedunderthe
AtomicEnergyAct. A noticeof intentto continueto
operatetheAreaG landfillwassubmittedtoNMEID, in
anticipationthatNMEIDmight determinesuchanoticeis
rquired forcontinueddisposalof nonradicxdvcasbes-
tcxswasteatAreaG.

The IAoratory is planninga separatetrench for
nonradio}divcasbestoswaste at Area J so that all
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nonradioactivewaslccan be keptoutsideof Area G.
Constructionofthistrenchiscxpcctcdtobcapprovedand
complctcdduring1990.

2. RCRAClosureActivities.Thestalusof Litxxa-
toryhazardouswawcopcrationstobccloscdundcrRCRA
rcgulatiomisgivenbelow:

●

●

●

I“A-16, Ground-SurJaceImpoundmentfor Burning
Wasle. Thissitciscsscntiallycloscd,Thelinerwas
dccomaminatcdandcut up andis no’t slorcdin
barrelsal thesi[cm nonhazardouswaste.Yvnpics
oftheliricrrin~~andof wilshn~ti theimpoimd-
mcn[showedthatbothwereclean, However,12
buckb~oundsamplcswcmalsotakcntoconfirmthal
the conccmtrationsof metalsdctccuxlwere not
influencedbythesite.TheIAc:atory isawaiting
approvalfrom‘hcstateof Ncw Mexicofor back-
fillingam!rcsccdingticsitc. Noforrnrdapprovidof
the closureplan hasyet beenrcccivcd,so il is
cxpcclcdhat approvalfor backfNingwill bcac-
companiedby wrhtcnacceptanceof the (,msurc
pkm.

IA-54. Storage Ianks for Waste Oil al Area L.
Wasteoil in six above-groundstoragetankswas
pumpedo~tanddisposedof off siteashauwdous
wasteduringi988 andthe~ks weremoved10
AreaGtomakcroomfornczdcd!acilitic~atArcaL.
AlthoughC1OSWCof thwc tankswas originally
.schcdulcdforFY 1989,actionwasdelayedbccausc
thestatehasnotyetapprovedLhcclosureplan.

X4-35,WasteOil SlorugePits. Closureplansfor
thetwowasteoil pitsassociatedwithbuildings85
and125alTA-35 weresubmittedinOctober1988,
andoralapproval10procccdwithclosureactivities
wassubsequentlyrcccivcdfromthestate. In late
March1989,thecontentsof thepitswcrcrcmovcd
forincinerationoffsite.Thenextmonth,contami-
nationwasdiscoveredwhenthelinerwaschisclcd
throughand samplesof the underlyingsoils were
den. DiscussionsamongEPAofficialsindicated
:hal a ch: u!osurc couldbc achicvcd,eveni{
residualcontawination:crnaincdinplace,providcd
thattheresidualwasbelowa health-basediimiL
The stateagrcrdto approvethisstrategyif the
!Aoratory wouldrcmcdiatcthesiteby rcmoving
all organicvolatileandscmivolatilcconstituents

●

abo~c1ppmanddemonstratethattheresidualsarc
nolongcradmattohumanhcahh.Thiss’mtcgyhas
km ad9ptc410

Excavationof theIWOsiteswascomplctcdthis
yearandvcriticationwrnplingwascomplctcdin
Novcmbcr. In October,an undergroundstorage
tunkandmsociatcdpipingconncctcdtopitNo. 85
wereuncovcrcd,samplesweretaken,andwaste
materialsweretmnspcmcdoffsiteforincincratkm.
Thcclosurep13nhasbeenmodified to includethe
~lndcrgrwndstoragetank.

“01-16, bndfill al Area P. Closureand pst-
Josurc-careplansfor the Area P landfill were
submittedon No”/cmbcr25, 1985. Bemuseap-
provalhasnotyetbv:nrcccivcdfromthestateof
Ncw Mexicotc,pmcccdwith thisclosure(or to
modifytheplan:,noworkh3stakenplace.

3. PermitApplication. TheNMEIDhelda public
hearinginJuly1989ontheLabatory’s haxardouswaste
permit. Afterpubliccommentswerercccived,a permit
wasissuedinNovcmbcr1989(Tab]c25).‘llcbboratory
appealedaspcciticrcquircmcntofthepermit(monitoring
forrtidioactivcemissionsfromtheincincratd Noaction
hasbeentakenontheappeal.

TheEPAheldapublichting inAugust1989onthe
HSWA portionof tic permit.Thepxrnii wasissuedon
Mamh 8, 1990. Comcctivcactionstakenunderthis
portion of the permit will be administeredby the
Laboratory’sEnvironmentalRestorationProgramOffice
in the I-Icalth, Safety, and Environment Division
(HSE-DO),withsupportfromtheEnvironmentalProtec-
tionGroup(HSE-8)andothergroupsin theLaboratory.

4. AreaP LandfillandSurfaceImpoundment.A
modifiedlandflllclosurcandpstclosureplanwasprcparcd
forsubmiualtotheNMEID in MC 1987. Modifications
werencccssarybecausethe landtill will eventuallybe
subjectto permitstandardsunder40 CFR 264 once(IIC
NMEID issuesilsRCRApermitto theLaboratory.Fur-
thermore,GroupHSE-8 wantedto establisha 30-year
postclosurcground-walermonitoringplanthatwouldbe
consistcmwith monitoringparametersandthatwould
fulfill rcquircmcntsunderbothinterimandpermitstan-
dards. To thisend,HSE-8 personnelconstructednine
ground-watcrmonitoringwcllsandfhencutronmoisttuw
accessmonitoringWCIIS. To date, no rccovcrablc
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Table2S. EnvironmentalPermitsunderWhichthe LaboratoryOperatedin 1989a

Expiration Administeri~g
PermitType PermittedActivity IssueDate Date Agency

RCRA hazardous
wastefacility

PCBsb

PCBoi[

NPDES: b3 AhIIIOS

NPDES,FentonHill

Grumd-waterdisehargt?
plan,FentonHill

NEsHAIJ

Hamrdouswastestorage,
treatmcn~anddisposal

Postclosurecare

Disposalof PCBs

incinerationof PCBoils

Dischargeof industrial
andsanitaryliquidefflucms

Dischargeof industrial
andsanitaryliquideffluents

Dischargetogroundwater

Constructionandoperationof
fourberylliumfacilities

aUnderappeal.
~olycfdorinatedbiphenyls.
~ational PollutantDischargeEliminationSystem.
Renewalpending.

~ew MexicoOi.lCon’ ‘ationDivision.
‘NationalEmissionStanuardsfo~HamrdousAu Pollutants.

November1989a

Applicationsubmitted
September1988

June5, 1980

May 21,1984

Modifiedpermit
Mily 29,1987

WIOber15,1983d

June5,1985

December26, 1985;
Mamh19, 1986;
Scptem&r8,1987

— NMEID

—

—

March1,1991

June1990

—.

EPA

EPA

EPA

EPA

EPA

NMGCDe

NMErD
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amountsof groundwaterhavebeenobserved;average
unsaturatedgravimctricborcholcmoisturecomcnlsmngc
from2% to24%. OnIIICbasisof theseandoihcrhydro-
gcologicdau, informirtiorronaground-watermonitoring
wai%”crwas rqucstcd from the NMEID in Dcccrnbcr
19s7.

The closureplan for thesurfaceimpoundmentwas
disapprovedby NMEID pendingrccciptof furtherdata
fromtheLabmtory. The Laboratoryt! suppliedthe
dtitaandnowawaitsNMEID finalapproval.

All oftheimpoumtmcnt’swastewaterwascomplctcly
rcmovcdin 1987andshippedoff sitefor finaltrumrrcm
ml disposal. In addition,thesurfaceimpundmcm’s
syntheticmcmbrancunderlinerwascompletelyrcmovcd.
NOcmuarninatcdsubbasesoilsweredctcctcdafterthis
xxion. This“clean’’closurcapproachdic[atcsIhatinterim
wuus standardsbc followedbccauscclosurewill occur
before[hcRCRApm-nitisissurxl.Thisclcanclosurcdocs
notrequiretlrctypical30-year, Post-ciosurc-carercquirc-
mcrusforin-placcciosurcThesameproccssco~ldnotbc
USC(!for the landfill bccauschazardsfrom explosives
could prccludclandfillexcavations.

5. UndergroundStorageTanks(USTS). In 1989,
theEPAgranrcdthcstatcofNcwMexicointerimapproval
M implcmcnta UST program.Afterreviewingthepro-
grtim,however,theEPA rcjcctcdthestare’sregulations,
cluimingthatNMEiD’s programwasnotasstringentas
SubtitleI ofthc federalregulations.NMEIDcontcnds that
lhcy stiil have rcgula[ivcauthorityfortheprogram.For
thisreason,theLaboratoryisattcmpt.ingtoabidebyboth
federalandstateregulations.

Twotanksinneedofupgradeswerercmovcdin 1989.
Testsshowedthatbothtankswerenottight. TankNo.
TA-3-36-1, locatedat a TA-3 scrviccstation,was a
10000-gaLgasolinetank.Thistankwasrcplaccdwitha
10000-gaLdouble-walledtankwith fiberglasspiping,
Tank No. MP-10 Iocatcdat the motor pool, was a
10000-gaLdieseltank. Thistankwasnotrcplau!d.On
furtherinvestigation,ncirhcrtarrkshowedsignsofIcaking
andtherankshellswcrcclcancd,cutup,andsoldforscrap.

6. OtherRCRAActivities. AreasLandG, Iocatcd
atTA-54onMcsita&l Bucy,havcbccnusedfordisposal
ofhanrdouswa.stcsandarcsubjecttoRCRAregulation.
Informationon a ground-watermonitoringwtiivcrfor
bothAreasL and G hasbeensubmittedto NMEID.
Vadosc-zone(the subsurfaceabovethe main aquifer)

monitoringisbeingcomh.rcrcdquartcdy throughoutAr-
C&SL iirrdG to idcnlifyany r(!lCiLSCSfrom the disposid
units. I’his type of monitoringis usedto dc[cctthe
prcscnccoforgwricvaporin thevwhwczone.A tntidof
26 monitoringsys[cmsh~sbeencmplticcd,9 duringthe
piLstyear.

TtiblcG-45 listsseveralsmmgc“areas(for whicha
PartB permitisnotMing sought)and12mi.sccllancms
uni[s[hatarccurrentlyum!crinterimstaIus.TA-3-102,
usedtos[orcdrumscontaininglithiumhydrides~rilp,was
closedunderinterim stalusin 198fl. “rA-22-24irnd
TA- W-2 wereareaswithmagazinesmcdforstomgcof
HE wastes.The.scareaswereclosedtowastestortigcin
1988 iind werercplticcdby .satcllitcsmrtigcunits. in
FY 1989,th TA-40 scrip detonationpit usedfor de-
stroyingHE sc;,p wasclo.scd10wtistcdctonathm.All
smp i. nowhandlcdatoticrdctolli~tionmiopcn-buming
sitesincludedin thePiIrlB permitapplication.Closure
pl:msrf,r~hcTA-40 focilityweresubmiucdtoNMEID in
Culy 1986.

A RCRA-permittedcontrolled-airincincratnrfor
trciitinghwmiouswasteis Iocatc-datTA-50-37. A triid
burnwascomluctcdinOctober1986.Therawdatawere
submiucdtoNMEID inDcccmbcr19ti6,andafinalreport
forthetestbumw“assubmiltcdonMarch5,1987. These
dataandthereportwereusedtosupporttheLaboratory’s
applicationfora hiwrdouswastepermitforthisfacility.
“rhcpcrm:twasissuedin Novcmbcr1989.

In Aug,lst1989,theEPA andNMEID conducteda
joint F,:w:wdouswiLIstccomplianceinspection(Tables26
andG-46). ViolationswerenotedandaNoticeof Viola-
tion(NOV) wasissucdinoctobcr1989.TheLaboratory’s
rcqxmsc,senttoNMEID in Novcmbcr1989,wasfound
adcquatcbythatagency.TheEPAwastheIciulagencyfor
thisinspection.

B. CleanWaterAct

1. LaboratoryLiquid-WasteDischargePermits.
Theprimarygoalof theCleanWaterAct(33 U.S.C.446
el seq.)is torestoreandmaintainthechemical,physical,
andbiologicalintegrityof themrtion’stvatcrs.The act
establishedtheNationalPollutan:Disch,ugcEliminatiwl
Systcm(NPDES) thatrequirespermittingof’all point-
sourcceffluentdischarge..to thenation’swaters. The
permitestablishesspecific chemical, physical,andbio-
logicalcriteriathatan effluentmustmut beforeit is
discharged.The DOE hastwoNPDESpermits,oncfor
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Table26. EnvironmentalInspectionsand AuditsConducted
at the Laboratoryin 1989

Date Purpose PerformingAgency

March31

June15-16

June6-7

July10-14

August4

August9

August7-11

August15-17

August21-23

October27

November13-17

Inspectionof spillcleanupat
threelocations

NPDESi,lspectionof sanitary
andindustrialoutfallsand
recordkeeping

Dataaccuracyreviewof DOE
environmentalsurvey

Reviewof cnviro[imcntalsurvcilhmcc,
environmentalchemistry,andmeteorology
programs

Operationssuretyauditof environmental
protectionandcomplianceprograms

Insphon of PZIIAm WorldScrviccs’
cnvimnmcnudlaboratories

Inspectionof polychlorinatcdbiphcnyl
(PCB)equipmcmandrecordkeeping

Hazadouswastemanagementinspection

Landdisposalrestrictions

Reviewof PCBcontrolandNPDES
programs

Inspectionof septictanksystcms

Reviewof NationalEnvironmentalPolicy

NMEID

EPA

DOE Headquarters

DOE AlbuquerqueOperations
Office(DOE/AL)

DOE/AL

NMEID

EPA

NMEID

EPA

DOE/AL

NMEID

DOE/AL
Act nonradioactiveair,andspill -
preventionandcontrolprn~i~s

LabomtoryfacilitiesinLosAlamosandoncforthchot@
rockgcmthcrmalfacili[y(FentonHill site),located50km
(30 mi) westof Los Alamosin tic JcmczMountains
(Tablc25). BothpermitsarcissuedandcnforcedbyEPA
RegionVI in Dallas,Texas. However,tkough a joint
icdcralandstateagrccmcntandgrant,NMEID actsasthe
agentfor theEPA andperformscompliancemcmitonng
andreporting.

The NPDES permitin effectfor the Laboratoryin
1989(NMO028355)wasreissuedMay29, 198”/,andwill
expireMarch 1, 1991. As of Dcccmber31, 1989.the
permitregulates102industrialoutfallsand 10 sanitary
outfalls(TablcG-47). Eachoutfallrepresentsasampling
stationforpcmliicompliancemonitoring.

The Laboratorydid notforwardanyNPDES permit
modificationrequeststo DOE for tra smittalto EPA
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during 1989. However,a letterwaswrittento EPA on
JanuaIy 24 regardingplannedchangesatTA-53, outfall
09S, thatmigh[ affectpcrrnilcompliance,The Icucr
alertedEPAtothefactthaltheTA-53 waste-watertrcat-
mcntsystcmwastobcaltcrcdin 1989,primarilybytaking
oncofthrccstiibilintionlagoonsou[ofthe.sanitarywastc-
watcr,proccssingtminandreservingitsolely[“orrc:cntion
andevaporationof industrialwastewalercontainir,glow
Icvclsof rwiioactivcwaste(tritiurn,forcxarqdc), The
letterdescribedtheproposal10.scgrcgawthesanitaryand
industrialwastewaters,which historicallyhad hen
cornminglcd,and appriscxiEPA that Iong-rangepkms
wereIxing dcvclcpcdto provideenhancedwum-water
trw. ,lcruforbothtypesof wa..tcwateratTA-53.

Weeklysamplingrc.suhsaretabulatedinuDis~hargc
MonitoringRcpoftandsubmittedthroughDOE toEPA
andNMEIDonarrmnrhlybasis.UcvimionsfromNPDES
permitlimitationsarcalsocxpleincdscpamtclym EPA
andNMEID with the monthlysuhmi;tal(TablesC-48
throughG-SO).During1989,m~iwring antdy;csshowed
98.2%and99.8%compliance,rqxxxivcly, witkNPDES
lin~itsatsanitaryandindustrialoulfalls(Fig.23).

Ihing thesecondquartcrof1989,workwasinitiated
tccollectIIOWmcmurcmcntsandsampledataonNPDES
ouU-ailsinanticipauonof theScpwmbcr1990reapplica-
tionforrcissuanceof theLaboratory’spcrrnil(reapplica-
tionforPJPDESpermitsisrcquirudcvcv 5 years).Flow
mwi.surcmcntstakenduring7 consecutivedayswerecol-
lectedonaJlNPDESmlfalls,andrepresentativeoutfa.lls
wcmscheduledforsamplingduringthelastquarterof the

DOMESTIC WASTE DISCHARGES

5 Violationsin 275 Samples

year. ‘IIIc samplingprogramcntailwtselectionof three
rcprcscnlaiiwcoutfidlsincxh waste-waterdischargecat-
egoryandsamplingfor 127prhxitypullut.antsa! Ciicii

selected outfall. in addition,extensiveeffortwasspm
developingdetailedinformationon waste-wtitcrtreat-
mentsystemsandgatheringlocationandmappinginfor-
mation01 eachLaboratoryoutfall.

2. F.*eralFaci!ityt’tmplhnce.4~~]nent(h”FCA),
During1989,the LaboratorycomplctrdiLsthirdsetof
ncgotmtionsonanFFCA. Thei?~rcc.mcnlwassignedby
DOE/14A0 (DOE’s LosAlamosAreaoperationsOf-
fice)onFebruary13,1989,andinclwhi mtcrimcfl”lucn[
limitationsandaschrxlulcoi wmphncc for--mtfidisWS
(TA-18 sanitarytrtxurntntplant!,09S (TA-53 sanitary
trcu[mcn:plain),02A (2A-:6 andT.4-21slwrnplamsj,
and05A (high-explosivedischarges).Ar.cordingto the
schcdulc,outfalls02Aand05Awerebroughtintocompl:-
anccbyOcldcr 3 i, 1989(TablesG-51 andG-52). Ttw
twosanitarytrcxurncntsystemsincludedintheFFCAarc
incorporatedin theSariiEryWaste-WaterSy:tcmsCons-
olidationf%)j~t, whichisscheduledtobecomplctuiby
July19!22.

3. Audits. In 1989, he EPAcomluctcdoneaudil
un&rthcCleanWaterAc!(Tablc?fi),AnEPA,Compli&ncc
EvacuationInspccth ?tascuiiductd onJuNc15and16,
1989.TheEFAirv,pcaorcmnplimcmdihcLahoralory’s
record-keeping‘zndself-m~.mitonngprogramforiLscorw-
plctcncss,aCCtJraCy,andlevelof detail,althoughseveral

IFiDUSTfilAL WASTE DISCHARGES

4 Violations.3 1717 Samples

Compliance
99.77%’0

Violations
3.23%

Fig. 23. Summaryof Clcar~WaterActcompliancein 1989,NPDESPermitNMO028355,
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minorcompliancediscrepancieswerenoted.Rcgalding
thesediscrepancies,a Noticeof Deficiencywasmccivcd
from EPA on June 15, 1989, for threeminor permit
complianceproblcms.Theseproblemswereeomected
immediately,andalcttcrtothatcffcetwassenttoDOEfor
submittaltoEPA onJunc30, 1989.

DuringAugust21-25, 1989,DOE/AL (~E’s Al-
buquerqueOperationsOffice)conductedanappra!.salof
theIAxmuory’sNPDESprogram.No findingsresulted
fromtheaudit.

4. AdministrativeOrder(AO).OnAugust30,1988,
EPARegionVf issuedanAO toDOE regardingNPDES
PermitNMO02t3355.The},0 w,asbasedonsclf-monitor-
i~.grew~ suhmil~ b?theLaboratorythatidentifieda

nl:mbcrofviolationsrm:urringtitoutfalls(h.rring1987and
1988.DOE/LAAOr.xspondcdtothc.40 inasubmittalto
I?FAdatedOctobcr6,1988.ThisAC)wasnolcloscdout
dur~r.g1989,norhastheprcvicmsAO,whichwasissued
Au~m:6, 1987(respontcsentSeptember3, 1987),km
closedout. ThereisnocxpkmationforEPA’sinactivity
regardingtheclose-outof the,%AOS.

S. FentonHillGeothmnalProjectNPDF_J5Permit.
me NPDESpemlitfortheFentonHill GeothermalPmj-
cctwasissuedtoregulatethedischargeof mineral-laden
water from the rccyclcloop of the geothermalwells
(Table25). biPDESpermitNMO028576wasissuedOc-
toberi5, 1979,withanexpirationdateof June30, 1983.
AlthoughtheLaboratoryappliedforpcrmitrc~lcwalmore
thimi80 daysbeforetheexpirationdate,EPA RegionW,
m of 1986,stillhadnotactedontheapplication.

OnApril15,1987,EPArqucstcdanupdatedapplica-
tion%rthepermitinordertorcflcctprcscntconditionsm
the site; DOE submiUcdiu, applicationpackageon
May 20, 1987. Subsequently,on Septcmber25, 1987,
EPA issueda proposedpermitfor comrncntandstate
mt.ification(pursuanttoScc.401,33 U.S.C,466elseq.).
StateC.crtitica[ioi]wasgrantedbyNMEID onJaIiuary8,
1988,withnoWditionalsute-imposcdpcrmit conditions.
ksuanccof thefinalNP!)ESpermitwasexpectedduring
thefirstquarterof 1988,butthefinalpermithasnotycl
bcctl issuwlby EPA. Therefore,tic existingpcnnithas
twn IdlniltisblllltI!lycontinmduntili!canbesuppim.cd
IJYii IWWpvlillil. I!PA hasnotgiven uny rtm,sonfor the
dcla}”i:: final fwtrli! issuarwr,

III Illl(lil ~“1,1111111I 1111PJI’!.JI” ~RUll\ill(!~UliWSa
si~l~!cmIL!W I ii: Jid,;imonitoringmquircmcnl<forLilc( !——. —......—.o..—

outfallduringdischargeincludesampIingfor arsenic,
baon, cadmium,fluoride,Iilhium,pH, andflow. Con-
ccntmtionsfortich oftheseparametersarctobcreported.
Huwcvcr,only thepammc:crpH hasa limit— thatis,
it mustbewithin.therangeof 6.0 to9.0 standardunits.
During 1989, ttwrc were no dischargesfrom this
outfall.

ThcproposcdFentonHili NPDESparnitwill regulate
thesamesingleoutfall. The daily monitoringrquirc-
mcntsfor tic outfallduringdischargewill includesarn-
plingforflow,pH, andphenols.

6. Spill PreventionControl and Countermeasure
(SI’CC)Plim. Th(!SPCCPlanaddressesfacilitiesim-
provements(for example,dikes,berms,or othersecon-
dxyspill-containmcnlmcasurcs),opcrationalproccdures,
andmechanismsfor reportingof haxardrwssuhstanccs
andoilspills10theapproprkrtcmanagerialandregulatory
authorities.TheplancomplementsexistingAdministra-
tiveRequircincnlsin theLaboratory’sHealthandSafety
Mimuiilforaccidcntaloilandchemicalspillsandcnviron-
mcntolplotcction.Itsgoalistominimizeoff-siteoil and
haxtidous chemical dischargesand to prot”idca spill
responseprogram.

During1988,Tit1cI engineeringdesigns,primarilyto
providesecondarycontainmentaroundexistingstorage
tanks,wcreinitiatcdonscvcnspillcontrolprojects,Title 11
designand constructionwerecomplctcdduring 1989.
Elevenmajorsiteswereaugmentedwithsecondarycon-
tainmentfacilitiesduring19W. Simultaneously,spill
prcvcnlionandcontrolUilhliflg lecturesweregivenm
morethunadozcnoperatinggroupsbboratory-widc,anri
spillrcsponsccquipmcntwaspurchascdanddistributcdto
numerousoperatinggroups.

7. SanitaryWaste-WaterSystemsConsolidation
(SWMJ Project. The pu,:losc0: this projectis m
climi:wc \iola[ionsof theLaboratory’sNPDESpermit
b) constructmnof a new, centralized.sanitarywaste-
w’iiicrtr~catmcntpiiulta~“1’A-46.Thisplantwil~rcphxcthc
“1’A-3waste-watsrmr~!mcn[pkn~ whichisover30years
old,andsixsniailcrtreatmentfacilitiesthatdonotcxmsis-
tcnllymcciNPDES di.schargcrcquircmcnts.The ncw
trcolmcnlpliunwilialsocliminatcapproximatcly30scptic
timksyslcmsthroughouttheLaboratory.Completionof
constructionandfullopcnationof thisplantisrquired by
My 1992underL!CL&oratory’sagr=mcnt(FFCA)with
[heEPA.

-.. , n,,, ’,,,,, t,,,, ——— ... _
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‘Ilc proposedSWSJ2Projectis designed10 mecl
currentand anticipateddischargercquimmcntsand 10
resultin a significantsavingsin opc:atingandmidnte-
nancccosts.The projectincludesapproximately19km
(12mi)ofnewgravitycollectionIinesandfivcliftsiations
thatwill collut sanitarywastewaterfrommostof the
technicalareasof theLaboratory.Thcnorthinterceptor
will belocatedalongFajaritoRoadfromTA.3 toTA-46,
whichis thesiteof thenewtr~trncntphml. Thesouth
interceptorwill belocatedalongR-SiteRoadfromTA-9
tnTA-18. Two lift stationswill pumpwastewalerfrom
thislocationtotheTA-46pfanL ISxccss,treatedeffluent
will bc dischargedto Caitadadcl Bucy under the
Laboratory’sNPDESpermit.

Tlc Title I planningfortheSWSCRejectwascom-
pletedduring1989by theconsultingcnginccrandwas
approvedby theLaboratoryandDOE. Rcparaiionof
Title II plansandspecificationsfor theprojectis under
wayandisschcdrdedtobecompletedbyJune1990.The
targetdateforcompletionofconstructionandsIart upof
thencwtreatmentplantisJuly1992,

TheSWSCProjectwilI rcplaccalloftheLaborato~’s
existingwas:s-watcrtrcaUncntfacilitiescxccptthcTA-21
activated-sludgeplantand theTA-53 lagoons,These
facilitieswereno. includedin theoriginalscopeof the
SWSCprojectbtxtuseof theirrcmotclocations.How-
ever,theproposedSWSC treatmentplantat TA-46 in-
cludesadquatcrewvccapacilytotreatwastewaterfrom
thesetechnicafareas. A studyis now underway to
dctcrmirwthefeasibilityof pumpingwastewaterfmm
TA-21 and TA-53 to the proposedfreatrncnlplimt at
TA-46. IfpumpingtoTA-46 is notcost-cffca.ivc,ncw
t.mtrncntfacilitieswillberecommendedforTA-21and
TA-53 so thatallsanitarywaste-waterfacilitiesat the
Laboratorywill beimprovedandall dischargeswill meet
NPDESpermitrquircmcnts.

8. UpgradingofSepticTankSystems.During1989,
a surveyof allseptictanksystcmsattheLaboratorywas
conducted.Thesum-yi&ntificd77systcmsthatwerein
operation,orunderdesign,fordisposalof sanitarywaste
water.Sixof thesesystcmswerencwfacilitiesandwnrc
approvedbytheNMEID District11Office,whichserves
asthcrcvicwingauthorityforseptictanksystcmsinstrdlcd
at theLaboratoryunderNew MexicoLiquidWiustcDis-
posafRcgufations.Sevenexistingsystems,whichwere
foundduringh surveytobeunpermittui,wereinspxtcd
andsubsqucntlyaporovcdbyNMEID.

L . .

Ncwleachfieldswereinstalledattwocxislingseptic
tanksystcmsmI’A-9 topreventcfflucnlfromsurfacing.
Also,overflowlinesfromsixotherseptictanksystcms
werecappedtoprcvcnlpotenlialwaste-waterspills.

Approximately30 septictanksystcmsatthelaborat-
ory arcschcdulcdto bcrcplaculin 1992by collection
linescarryingwastewaterto thencwSWSC treatment
phllllalTA-46.

C. NationalEnvironmentalPolicyAct (NEPA)

This acl protectstheenvironmentby rquiring that
potcntiafadverseimpactsof proposedncw projectsbc
cvaluiilcdandthatmeasuresbeL~kcn,if needed,toIcsscn
thoseimpacts. Thus,NEPAaids in projectplanning.
Laboumxystaff, responsiblefor compliancewith the
NEPA program,review propo.scdprojectsto idcnlify
thoseIikcly to havecnvironmcntidconscqucrwcs.A
standardqucslionrmircformsubmittedby projectstaff
providesinitiafinformationonenvironmental,industrial
hygiene,radiationprom.ion,andothersafetyandhixdth
cornpliunccissuesrelevanttoaproposedproject.

During1989,300qucstionnairesonproposcdprojccts
werercvicwcdby theLaboratoryRojwt Questionnaire
ReviewCommittee,comprisingexpertsin variousfields
covcrcdinthefX3Edcfinitionofcnvironmcnt,safety,and
health(for cxarnplc,qualityassurance!,radialicnsafety,
andindustrialhygiene).Onthebasisof thatcr)mmitkx’s
review,53 projectswereidentifiedas havingpossible
environmentalimpacts. The restfell into spccitically
cxcludcdcirtcgoricsthatclearlypose.~ocnvironmcntaf
impircts.

Dcsuriptionsof these53 projects,caflufActionDe-
scripl;onMcmorundums(ADMs), will bc preparedby
Laboratorystaff to describethe scopeof the proj~~
scnsilivcenvironmentalissues,andwaste,managcmcnt
plans. ADMs arcrcvicwcdby theLaborato~Environ-
mentalReviewCommillec(LERC) foradequacybefore
beingsenttoDOE, wkcrctheyarcusedtodeterminethe
ICVCI01NEPAdocumcntut.ionthatwill bercquirctl.

During IWW, sevenncw ADMs am’onerevision10#n

cxlsting ADM weresubmittedto DOE/AL, For sixof
theseADMs,DOE/Al.(lclcr!llillctlthiittheprojectswould
poseno significwuCnVir(JnmCn~dimpact. Laboratory
pcrswmcl were directcxlto preparean Environmental
Assessment(EA) ononcprojrxx:a deci..irmisslill pend-
ingonthercmtririingprojcct$
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An EA is theNEPA document usedto prcscmthe.
cnviionmcntalimpactsof ir proposedprojectwhen the
imptictsarccxpccmdto be insignificant,nopubliccon-
ccm is cxpccuxl,andsomeanalysisbeyondtheADM
descriptionisnccxlcd.During1989,DOE/AL rcqucstct!
thatIAormory staffprepareEAson threeprojcc[s,al-
though,basedon theADMs, decisionsof nosignifkimt
impacthadpreviouslybeenmirdcontwoofthem.TheEA
forrhcproposatWeaponsEngineeringTritiumFacili[y
wassubmiucdto DOE/AL Iaic in 1989;EAs for tic
ScintillationVial Crusheriin(.1lhc MirlcriidsSuicncc
Lahmtory arcin preparation.

During 19S8,an EA wiLspreparedfor the Spctiid
NuclearMaterialsRcsca.rchand Dcvelopmcn[(SNMS
R&D) Laboratmy. Bccau.scof publicconccmabout
plutoniumreprocessingandpolcnliirlsignificirnlenviron-
mentalimpacts,DOE Hcdquartcrxdirr:cuxlthatanEn-
vironmentalImpaclStalcmcnl(MS) heprepared.This
NEPAdocumentrequirespublicinvolvcmcmandmorc-
dctailcdanidy.ses.To preventconflictof intcrcs[,EIS
dOCUMCnLSiUCprcpwcdbyaconmwlorimlcpcndcntofthe
Laborimy. TheEISprocessfortheSNMSR&D tlcili[y
wasini:iwcdin lillc 1989.

The statusof cnvironmcntiddocumcntmionduring
1989issummarized,byproposulprojcc[,iii I’irblcG-53.

D. FederalCleanAir Act and theNew MexicoAir
QualityControlAct

1. FederalRegulations. The followingfcdcridre-
quicmcnts,cxccptforradioac[ivccmissions,havebeen
adoplcdby thestateof Ncw Mexicoaspartof itsState
ImplcrncntationPlan. However,if NcwMcxicodoesnot
cnforccthesefulcra]requircmcms,theEPA mains the
prcrogmivctodoso.

a. National Ernt”ssionSmndardsfor IIazardous
AiF[’ol[ul~n~s(NESJIAp). This rcguk:tib:~SCtSrcp(3rting;
permitting;cmissionscontrol,disposal,andstacktesting:
am!othcrrequircmcnLsforspwificdopcmlionsinvnlving
hazardousair pollutants.NMEID hasrcsponsibil”y for
wlrninistcringthesercgukuions,sxccptforthosegovcm-
ingmdionuclidcs.Laboratoryoperationsthatarercgu-
IatcdbyNESHAPincluderadii.:nucli(iccmissions.asbes-
tosdispcsidandrcmoval,and?x@liummachining.

The EPA haspromulgatedregulationsfor control
of airbomcridirmuclidcreleasesfrom DOE facilities

(40CFR 61, SubpartH). Siricc 1985, DOE and its
contractorshavebeensubjcclm EPA’sridionuclidcair
cmissions1:lmiLsforcxposurcof dlcgcncridpublic viirthe

air pa[hway(DOE 1985). Labori[oryoperationsarc in
compliancewiththeses“udards(SW. 111).

During1989,PanAm WorldScrviccscomplctcd61
irsbcstosjobs,rcmoving2646 mz (8684 ft) of asbestos
malcrialsfrm pipeand1786m2 (19228 ft2)fromother
facilitycomponcms.Thesejobsinvnlvcdthedisposalof
245rV3(8666ft3) of asbestos-contarninalcdwaslcs.

Ashcstoswastesarcd;sposcduf at TA-54 in accor-
durrccwith requireddisposalprircticcs.Threedisposal
certifications,includingIhcannualnolilicalionforiLsbcs-
tosdisposalduringsmalljubs,weresubmittedLONMEID
during1989. Also submittedwere 12 no[ifkxuionsof
asbestosrcmovid,includingdlc annualnolitictitionfor
smidlrcnovatiorrjobs. In 1989, 10% of the adxs!os
rcmo%cdfrom pipe and other facili[y componentsin-
volvedsmallrcnovirlionjobsthatrequirednojob-spccitic
notificirtionto the SUUC;the restrequiredjob-specific
notificatiori.

The lxxyllium NESHAP ind~dcs rcquircrncntsfor
notification,cmissionsIimi[s, and stirck-performance
tcsti:lgforberylliumSOLUCCS.The iourbcryl!iumfacili-
ties al the Laboratoryopcrtitcutldcrstateair quality
pcrmilscontaininglncscrcquircmcnts.The Laboratory
obtaineda pcrmi[fora fifthberyllium-proccssi,lgopcm-
tiontobeIocatcdinTA-3-35;thisI“acili[yhasnotyetbum
constructed.

b. A’alionalandNewMexiz oAnlbien[AtrQuulily
S(andards.Fedcmlandsmtcwllbico[airqualitystandards
arc shownin Table 27. Ncw Mexico standardsarc
gcncridlymorestringcmthanthen~tki)idstandards.On
the basisof availablemonitoringdata itnd modeling,
IAmatory cmissionshavenolcxccdedfuicralorstate
standards.

Rcgulad pollutantsthirtarccmitlcdby Laboratory
scrurccsincludesulfurHioxidc,pirrticulti:cmaucr,carbon
monoxide,nitrogcrrdicxidc,ictid,beryllium,hcxwymet-
als,andnonmcthimchydrocarbons,Laboratorysources
thatcmiLthesepollutzus includeberylliummachining
andprocessingoperatk.ns,theTA-3 powerplant,steam
plants,theasphaltplarl, the Icird-pouringfticility,and
operationsinvolvingtheburninganddctona;ionof high
explosivesand the burningof explosive.contaminated
wastes(SeeSec.v).

—



I
f

LOSAMMOSNATIONALLABORATORY
ENVIRONMENTALSURVEILLANCE1989

Table27. Nationaland NewMexicoAmbientAirQualityStandards

Averaging NewMexico FederalStandards

Pol!utant Time Unit Standard Primary Secondary

Sulfurdioxide

Tomlsuspended
particulatematter

PMIOb

Carbonmonoxide

Oi.onc

Nitrogendioxide

kad

Beryllium

Asbestos

Heavy metals
(total combiwd)

Nonmcthane
hydrocarbons

Annualarithmeticmean
24 hoursa
3 Loursa

Annualgo~metricmean
30days
7 days

24 horxxa

Annualarithmeticmean
24 hours

8 hoursa
1houra

Ahourc

Annual arithmeticmum
24 hoursa

Calendarquarter

30 days

30 days

3G&yS

3 hours

ppm
ppm
ppm

ppnl
ppm

ppm

ppm
ppm

@n3

@m3

)@?+

ppm

0,02
0.10

60
90

110
150

8.7
13,1

0.06

0,05
0,10

0,01

0,01

10

0,19

0.03
0.14

50
150

9
35

0.12

0.053

1.5

0.05

59
;50

0012

0.053

1.5

aMaximumconcentration,nottobeexceededmorethanonceperycti.

$%rdclcsmeasuredatancffectivediamctcrofelOprn,

WC standardisattainedwhentheexpectednumberof daysperctilcndaryear
withmaximumhourlyaverageconccntrzuionsaboveIIIClimit is 1.

c. PreventionofSignificanfDeterioration (PSD). locatedneara ClassI ~ii, suchas BandclicrNational
‘fhc PSD regulations have stringent rcquircmcnts Monument’sWildernessArea. To date,DOE andtic
;prcconstruclionreview,permitting,bestavailablecon- Labomtoryhavenothem subjecttoPSDregulations.
troltechnologyforcmissions,airqualityincrementsthat
mustnotbecxcedcd,visibilityprotectionrquircmcnts, d. NewSource,Pe#ormun.ceStandards(NSPS).
andairqualitymonitoring)fortheconstructionofanyncw TheNSPSappliesto72 scmrcccate~orics.hsprovisions
majorstationarysourceormajormodificationofasource includecmissionstandards,notific~tion,cmissiontesting

‘L__—_— 79
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proceduresand reporting, andcmissionmor,itoringre-
quirements,DOE and the Laboratoryhave not bum
subjecttoNS!%.

2. StateRegulations

a. Air Quulity Control Regulation (AQCR) 301.
Undcrthisrcguhuion,openbumingcfcxplosivcmaterials
is permittedwhentransportof thesematerialsto other
facilitiesmaybedangerous.DOEandtheLaboratoryarc
permittedto bum wirstcexplosivesandcxpPlsivc-con-
tamina(cdwasics.Burningof wasteexplosivesisdoneat
theTA-16 bumground.Otherwastesthatwc po[cruiaily
contaminatedwithsmir.llamountsofexplosivesarcburned
ina two-stageincinerator.

b. AQCR501. ProvisionsofAQCR501setcmis-
sionsLwdardsaccording10proecssrateandrequirethe
controlof fugitiveemission%from asphah-processing
equipment.The asphal[concrclcplantopertxcdhy Pan
AmWorldServicesissubjccttothisregulation.Thisplam
isold,subjccttokxtking,artdisinspcctedannualiy.During
theannualinspection,leakscausingfugitiveemissions
werediscoveredandrepaired.

Thcasphaltplantmeetst.hcstackcmissionstandardfor
particulatemitttcr,as specifiedin thisregulation.The
plant,whichhasa 75 000-kg/h(75-ton/h)capacity,is
requiredto meclan emissionlimit of 16 kg (35 lb) of
pm,iculatemauerperhour.Astacktestofthcasphaltpkm
in 197? indica[cd an itvcragc cmission ralc of
0.8 kglh (1.8 lb/h) and a maximumrate of 1.0 kg/lr
(2,2 lb/h)overthreetests(Kramer1977). Mhugh tic
plant is old and is not requiredto mec[ NSPS stack
emissionlimitsforasphaltplants,il meas thesestandards
(Kramer 1977).

c. AQCR 604. Provisionsof AQCR 604 rquirc
gas-burningquipmcnt thatwasbuiltbeforeJanuary10,
1973,10meetancmissionstandardforN@ of 0.3 lb/l@
BIUwhennaturalgasconsumptioncxcccds10]2Btu/yrf
unit.TheTA-3 powcrplant’sboilershavethepotentialtn
operateatheatinputsthatcxcccdthe1O’ZBtu/yr/uni~but
thcyhavcnotbcenopcratedbeyondthislimit. Thus,these
boilershavenotbccnsubjccttothisrcgulatitm.However,
theTA-3 powerplantmeetstheemissionstandard,The
en;issionstandardisequivalcnltoaflucgasconccntration
of 242 ppm. The TA-3 boilersmeetthestandardwith
measuredfluegascowen~ationsof 15to22 ppm.

d. AQCR 702. Provisionsof AQCR702rquirc
permittingof tinyncwor modifiedsourceif it cxcecds
thrcshiJldcmissionrites. In the pMI, this regulation
atklrcsscdonlycrilcrhrpOlhNartLs.However,in Scptcm-
bcr1988,lhcNMEIB adaptedrcvisirmstoAQCR702that
requirenew.sourccsof toxicairpollutants,constructedor
rcuxtstructcdafter IXxcmber 31, 1988, 10 ohtainair
qualilypermitsif theycmitmorelhanthespecifiedcmis-
sionrow I“orthatchemical. More than500 toxic air
pollu[:mlsarc regulatedby thesechanges,and each
chcn)icitl’sspecifiedhourlyemissionritlcisbasedoniLs
loxicilyo The Laboratory’scmissinnsof theseloxic
chcmiculsarc low, as shownin Table G-54. Anr,wt!
emissioncxslimamswereprcparuiin 1987and 1988by
Inlcrvicwingall Laboriltorypersonnelregardingtheiruse
of[hcIis[edchcmicals.Airbomccmissionswcrecst.immxt
foreachsourceusingihc informittionprovided,andthe
datawerestoredintheHSE-8ToxicAir Pollutant(TAP)
databi~c. EmissionsatLosAlarnosarclowbecausethe
Labomtoryisprimarilyit researchfacilityand chcmicxd
usugcis srmtll.

C3wmical usageand maximum operi[ing sehcdulc.s
urcdil”t’iculltodclcrmincfor rwarch actiwtics.Thcrc-
forc,maximumhourlycmissionsarcdifficulltocslimatc.
To adcquwclyrvspondto AQCR 702, tJtcLaboratory
dcvclopcdamcthodologyforcstimittinghourlyemissions
fromtheitnnuitlcmissionsin theTAP databaseandfor
distributingthecmissionsthroughouttheyear. These
cstinloIcsCitIl‘w usedfornewandmodifiedsourcesthat
arcsimilar10thosealreadyexistinga:‘AcLaboratory.If
a ncwsourceisnotsimilitr10anyof ti.osec.(istingat the
Laboratory,conservativccstimatcsarcnmdcofmitximum
hourlychemicalusageandemissions.Usingacombina-
tionoflhcscmethodologies,Laboratorystaffrcvicwcdali
newandmodifiedsources,calculatedaircmissions,and
comparedt.hcirresuhswithapplicablelimitstodctcnninc
theneedforobtainingadditionalpermits.

e. AQCR 752. Provisionsof thisregulationre-
quiredaone-timeregistrationofallsource.scmiltingtoxic
air pollutantsinamountsin cxccssof a specifiedannual
emissionIimil. Complyingwiththisregulationrquired
theLitborttlo~to estimatecmissionsior morehn 500
chcmicitls.Tocalculatethesecnissions,acoinputcti~td
diuabitschasbeendcvclopcdthatincludesusageprod-
ucts,andwastesforeachrcgula[edchemical.Ther~sults
of thisstudyarcsummarizedin TableG-54, wherethe
annualair emissionsarcrankedin poundsperyear. In

,’()
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general, air cmissionsam small. Only oncchemical,
lithiumhydridefromtheTA-3 machiningshop,cxcccdcd
thelimit andthusrquircd registrationwiththestate.

E. Safe DrinkingWaterAct (SDWA),Municipal
andIndustrialWaterSupplies

1. Background.TheI.aboratoryconducts[woscpa-
mtcprogramstomonitorground-waterqualityof thcarca
andto meetrcgulato~rquircmcnts.Thefirstprogram
includessamplingof water supplyWCIISand special
monitoringWCIISunderthehForatory’sIong-tmncnvi-
ronmcntaisurvciliamwprogram.Thesesanq-!csarccol-
Icctcdby HSE-8 and tUCan;..ly24by dte Healthand
EnvironmentalChcmistryGroup(HSE-9). Thercsultsof
thisprogramarcreportedinSCC.VLThescccmdprogram
includessamplingfromvariouspoinlsin theLaboratory
andcountydistributionsystcmsto ensurec]mpliancc
with SDWA. Samplesarc analyzedfor organicand
inorganicchemicalsand for radioactivityat the state
ScicntillcLaboratoryDivision(SLD) in Albuquerque,
The Pan Am EnvironmentalLaboratoryalso collects
samplesthroughouttheUdxmtory andcountydistribu-
tionsystcmsandteststhcmformicrobiologicalconmmi-
nation,asrquired underSDWA.ThePanAmlaboratory
isccrtificdbySLDformicrobiologicdtcstingofdrinking
water.

ThcEPAisrcsponsibl”forcnforcemcntofSDWAand
hascstabiishcdmaximumcontaminantIcvclsfororganic
and inorganicchemicalsand radioactivityin drinking

water.Thesestadardshavebeenadoptedbythestateof
Ncw Mexicoandarc included in Ncw MexicoRegula-
tionsGoverningWaterSupplies NMEID hasbeenilu-
thorizcdby EPA to administerftxtcraidrinkingwater
rcgulutionsandstandardsin Ncw Mexico.

During 1989, all watersamplescollcctcdunderthe
SDWA programat Los Akunosandtestedby SLD in
AlbuquerqueandthePanAmIaboratmywerefoundtobe
in compliilrwcwith the maximumcontaminantlevels
establishedbyrcgulwion,Thefollowingisasummaryof
tic resultsof testingatLosAlarms.

2. Inorganic ChemicalMonitoring”of the water
SupplySystem.TheLatmra[oryandcouotydistribution
systemsweresampledat threelocationsfor inorganic
chemicalsduring 1989 to determinecompliancewi[h
SDWA. EachlocationisrcprcsentalivcofoncofthcWCII
fieldssupplyingthe systems:Los AlamosAirport is
rcprcscntativcof wcterqualityof theJAMAlamosWell
Field;WhiteRockF-ireStation,ofthePajarhoWcilField;
andBmmca School,of theGuajcWc.11Field(Fig. 16,
Table G-15). Sampleswerecollectedby HSE-8 and
shippedto SLD in Albuquerquefor anidysis.The SLD
rcponsalltestrcsuhsdircctlytoNMEID. Allrcsuhswere
foundtobeincompliancewilh stmiards(Table28).

3. organic Chemical Monitoring of /he Water
SupplySystem. All of thewatersupplyWCIISandthe
Wmcr Canyongallcly were sampledduringa period
fromNovcmbcr1988toJune1989for volatileorganic

Table28. InorganicChemicalConruntralionsin the
WaterDistributionSyslctII ~tu#l.)

Los Aiwm):; \\ Ilik Rm”li I\ilrl”illl(’!i 1’1’+ hfnx[tnunt
Contaminant Airport Fire Station School UollcutillA

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver
Nitrate(asN)’
Fhmridc

<0.016
<0.1
<0,001

.j 0.016
<0.005
<0.0005
<0,005
<O,(IO1

0.46
1.51

CO.005
.<0.1
<0.001
<0.005
<0.005
COOO005
<0.005
<0,0!!1
0.43
0.58

<0,005
<0.1

0.005
0.006

<0.005
<0.0005
0.O1O

<0.001
0.45
0.51

0.05
1.0
0,()!

0.05
0.05
0.002
0.01
0.05

10.0
4.0
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chemicals,m spcciticdundcnSDWA. This sampling
i[icludcdscreeningfor 8 rcgulwd and51 unrc.gulalcd
organicchcmicids.Analyticalrcsultsrcpomxiin 1929by
SLDshowedthatnoorgtiniccomaminationwmprcscnlin
anyofthewatcrsupplywcllsorthegallery(sccTable29).

4. TotalTrihalomethaneMonitoringof theWater
SupplySystem. UnderSDWA, testingfor totaltrihaio-
mclhancsisrvquircdforpublicwatersystcmsonceeach
quarter.During1989,a mtaiof20 samplesfor tic year
wascollcctcdby HSE-8 at 5 locationsthroughouttic
Laboratoryand county distribution systcms. Samples
wcm analyzedby SLD,andtic rc.suhsshowcdconccntra-
tionsthatwcmMow themaximumcontaminantIcvclcf
0.10mg/L fortotaltrihalomcthancs(Table30),

S. RadiologicalMonitoringof tne Wa:er Supply
System. The watersupply systcmwas sampledfor
radioactivityat lhrcclocationsduring1989,eachrcprc-
scntativcof oncof thewell fichissupplying[hcsyswm.
SlightlyclcvatmircsuhsforgrossalphaWCRfoundintic
LosAlamosAirportsampletakenin June. Bccauscof
lhcscrcsulLs,eachof thethreelocationswasrcsampk.din
August,Resultsfromthercsamplingat theairportindi-
catwiUmtgrwsalphawasapproximatelyone-thirdIM
rcpmcdfrori thcoriginalsample,Allsamples,fromJune
andAugusI,wcmanalyzedbySLD andshowedcompli-
ancewithSDWA rcquircmcnts(Table31).

6. M;(.-obiological Monitoring of the Water
SupplySystem.Eachmonthdwing1989,approximately

Tabtc29. VolatileOrganicChemicalConcentrations
in WaterSupplyWells(mg/L)

SDWAVolatileChemicalsa
WellSamples Group 1 Group2—

Wells
LA-19, 2,3, and5 N N
G-1, 1A,and2 N N
G-4, 5, and6 N N
PM-1, 2,3, and5 N N
PM-4 N N

WaterCanyongallery N N

aN= nonedctcctcdabovedctccrkmlimit,

TIII)Ic N. ‘I’M ‘1’riltalolllethiillt( ‘11111rtl[rl!!lonsin IiIC
WaterIJistributionSystw iII I!JW (n]~i.)i’

Quarters
Sampi!ngLocation First Second Third Fourth

LosAhunosAirport CO.004 <().004 0.02 <0.095
WhiteRockFireSiation <0,004 CO.004 <0,04 <0.004
NonhCommunityFireStation <0.004 0.001 COS14 <0.W4
S-SiteFireStation <0.004 0,003 <0.04 <().0(}1
BarrancaMesaSchool <0.004 <O.(JO4 <0.04 COO(I04

NC EPA maximumcontaminanticvciis0.10mg/L.
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Table31. Radioactivityin theWaterDistributionSystema

Radioactivityin Sample

Standardfor June 29,1989 August15,1989
Analysis Calibration (pcin) (pci/L)

la AlamosAirpor/
Grossafpha ~lAm 4.90

Naturaluranium 6.40
Grossbeta 137(=s 3.40

wsr, 9oy 3,40
22hRn — 0.03

WhiteRockFireSkJtion
Grossalpha 241Am 1.00

Naturafuranium 1.20
GrossMa 137c~ 3.70

90Sr,~ 3.60

BarrancaSchool
Grossalpha 241Am ().30

Naturaluranium 0.40
GrossMa 137~s 2,20

9osr,9oy 2.20

NC EPAgrossafphamaxmurncontaminantICVCIis 15pCi/L.

45sampleswerecollcctcdthroughouttheLaboratoryand
countydistributionsyst.cmsto dctcrmincthe chlorine
residualavailablefordisinfcctionandthemicrobiological
qualityof thewatersupply.Thesesampleswerecxam-
incdbythcl%rrAmlaboratoryforthcprcscnccofcoliforrn
bacteria,whicharcusedasan indicatortodctcrmincif
harmfrilbactcriacouldbcprvscnt,During1989,0nlyonc
~mplc containedcoliformbacteria.This samplewas
obtainedfromthewatcrdistributionsystcmatTA-33,and
thesinglccoliforrnbacteriuminitiallyidcntiticdwasIatcr
foundtotrcanonfccaf,soil-rclatcdcoliform.Allanafyti-
calresultsfromcoliforrntcsLingshowedcompliancewith
rcgdations(Ta131c32).

During1989,approximately6% of themicrobiologi-
cal samplescolkctd werefoundto havenoncoliform
bacteriapresent.Althoughtheprc.scnccoi rmncoliform
bacteriais not n viol:llinn of SfJWiA, it docsindicate
stagnantwirtcrmf prrssiblydirt in thedistributionIincs.
BothPanAm UtililicsandLosAlamos County havecs-

tablishc(fwatersystemflushingprogritmsto rcduccstag-

1.50
2.00
2,00
2,00
—

0.60
0.70
4.50
4.50

0,60
0.80
3.00
3.00

nantwaterin Iincs,Theseprogramshavebeencffeclivc
in reducingstagnantwatrxaid noncoliforrn13aclcrirlfor
limitedperiodsof tirk.

7. OtherEnvironmentalActivitiesfor Protection
oftheWater SupplySystem,Othcrprograms’:onductcd
toprotectthewatersupplysyslcmincludethefollowing:

●

●

WellheadlnspectionP*o#atn. A suwcyof water
supplywellswascorxiuctcdduring1989bythePan
Am environmentalgroupto detectanypotential
sourcesof contaminationintothesys:cm.Daily
inspectionsoftk WCIISwcrcalsoconduckdbyPan
AmUtiliticstomaintainpumpingequipmentandto
identifyanypmblcmthatmightIcadtoupotcnlkd
healthhazard.

Disinfection /’rcIgrtwJ Jtit A’t II 1“1111III III I III

Whcncvcrncwconstructionor Itillllh NIIII[ l’:II’

quircdonawatcrmain,thcpipcmustbcdisinfcctcd
beforeit isrcturncdtosc~icc.Thisdisinfectionis
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●

✘✎

Table32, MicrobiologicalTestingof the WaterDistributionSystem

No. of Tests No. of TestsPositivefor IMcteria

Month Conducted Coliform Noncoliform

January
February
March
April
May
Jur,e
July
August
September
October
November
December

47
48
46
44
45
46
46
45
45
44
45
45

0
(-)
o
0
G
o
la
o
0
0
0
0

1
5
2
6
0
1
5
1
5
2
4
0

Total 546

aConfhrnedasnonfecdcoliformbackwia,

accomplishedby flushingthepipeandaddinga
high-strcngtlrchlorinesolutionto themain. The
chlonnati wateristhenrcmovedandthercplacc-
mcntwaterischeckedforb~ierial contamination
bythcPanAmenvironmcntalgroup,During1989,
disinfcttionofnewwatermainsmdcquiprrwIII was
crnduct~ w cons~tinn [!,:: , ,Illl!l. 1, ,1

Crom-clwll , 11(1;1f(wrl I ‘ I ,

tw) ;ll:)O IMII I, I II , ,, ,, ~,,, I

gram to cnsul(Illuiil !4,11111IIl{IIil Cxl,l!l Imwccn the

potablewnt:r suppl}andindustrialor otherncn-
pu~blcs}st.vn~.During1989,mchofthcbacMow-
prcvcmmndevicesseparatingthe potablewater
supplysystcmfrompotentialsourcesofcontamina-
tionwastcstmltocnshrcproperoperation,

WaterProduction!tecmds. Monthlywaterpro-
ductionrecordsarc providut to the StateE~gineer’s
Officcundcrthewaterrightspermi~heldbytheDOE,for
theLosAlamoswatersystm.During1989,totalproduc-
tionfromthewells~~galle~ forpotil~ andnonpotablc
usewas6.5 x 106~m3(5300 acre-ft). This production
amountsto95%of thetotaldivcrsionrightof6,8x l($m3
(5500xre-ft) thatisavaiiablctotheDOEtmdcritspcmlit.

la 32

F. FederalInsecticide,Fungicide,and Rodenticide
Act (FIFRA)

Thisactrequiresregisntionofallpcsticidcs,restricts
useof certainpc.ticides,recommendsstandardsforpes-
tiridr applicators,ml rcgulalesdisposalandtransporta-
!1,III ..; lb Iii ill’s t~111’slicidcisdefinedasanysubstance
mtclIII I1[11lll.’WI!INdestroy,repel,ormitigatepsts. The

‘ ,II.. “ ,,1,II I I,v“,I>a,i AmWorldServices,S1OK5,

II WI .lI .L,IIIIII ~lu:)ucidwill compliancewith the
pro~lsi(rnsof FWRA. A Laboratorypest-controipolicy
wasestablishedinJune1984toestablishproceduresund
identifysuitablepesticidesforcontrollingplantandani-
malpems.Anythingoutkdcthescopeof thepolicymust
be approvedby thePestControlOversightCommittee,
No unusualeventsassociatedwithcomplim.coccumed
during1989.Nocxternalinspcctionscrftheidomtory’s
pesticideoperu!ionsorfacili~cswereconductedin 1989.

G. NatinnalHistork Prescrva:ionAct

As rvquiredby Sec. f06 01”the I%ttirmalHistoric
PreservationActof 1966,whichWMimplcmentr!dby36
CFRtWO,’’Protcclkmof HistnricProperties,”Laboralmy
undertakingsarccvaluatrdinconsultationwiththeState
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HistoricPreservationOfficer(SHPO)forpossiblecffCCL$
onhistoricrvsourccs.During1989,IAoratory amhac-
ologistsevaluated462 undertakings,conducted42 field
survc.ys,rccordcd14ncw archiwologicalsites,,nndsub-
mitted 15surveyreportsand2 mitigationplansforSHPO
review.

Oncprojectwasmonitored,thePowcr-LincExtension
in PajaritoCanyon,Work order 9092-44. No cultural
rcsourccsweredisturbedby theproject. A follow-up
reportis in progress.

Bccauscof the SWSCProject(LaboratoryJobNo.
LJN8165),oncsitcwas!cstcd:theDavidRomcrohomc-
stcadcorral(LaboratoryofAnthropology,No. 16806-B),
No subsurfacefeatureswerecncountcrcd,Theresultsof
theKstingwill bcrcimtcdinthecldluridKXOurccSUrVCy
reportfortheSWSCProjectsewerIincs.

H. Endimgered/Threatened/ProtectedSpeciesand
Floodplains/WetlandsProtection

TheDOEandLaboratorymustcomplywiththeEn-
dangeredSpccicsAct of 1973,as arncndui,and with
ExccutivcOrders11988,“FloodplainManagcmcnt,”and
11900,“Protectionof Wctkurds.” Complianceunder
NEPA require.sreviewof projectsforpoicntialenviron-
mentalimpacltocriticalhabitats,floodplains,andwct-
Iands.Laboratoryactivitiesduring1989tocomplywith
theseregulationswerein fourcatcgurics.

1. Floodplain/WetlandAssessments.Twoassess-
mentswereschcdulcdfor thesummerof 1989butwere
postponeduntil1990bccauscof rcassignmcnlofperson-
nel m NEPA compliancedocuments.The two assess-
ments,forTA- 18andCailadadclBucybdowtheSWSC
Projccl,will bccomplcmdin 1990. Forcomplianccwith
thefederalRCRA pcrrni~theLaboratoryarrangedwith
theFishandWildlifeScrviccforwetlandsmapping,tobc
complctcdduring1990.

2. EndangeredSpeciesSurveys.About500projccts
wereevaluatedduring]989todclcrmincpossibleimpacl
fromconstructionactivitieson cndangcrcd,thrcatcncd,
rare, and sensitivespccics. About25 (5%)of the.sc
pmjcctsrequiredreconnaissancesurveysor qualilalivc
field surveys;12 projectsrequiredmorecxlcnsivcsur-
veys.A projccttorcplaccaDOE-ownedgaslincrquircd
ticldsurveysof portionsof 53km (33mi) bctwccnCuba
andKutm, Ncw Mexico. Specialsurveysfor theJcmcz

salamimdcrandspottedowl weredonefor a DOE con-
structionsiteon landsadminis[crvdby lhc U.S. Forcsl
Scrvicc, The reassignmentof pcr-sonnclrcquirui lhal
approximwcly13surveysonotherconstructionsilcsbc
postponeduntil 19900

3. Monitoringof SensitiveSpecies. A raptormoni-
toringprogramwwscominucdduring1989. A censusof
itvianspccicsinpcrrnancnlptoLsestablishedin 1984was
rccordcdduringLhcbreedingperiod,April throughJune.

4, ConstructionSite Monitoring. onc silc was
monitoredduringconstruction10preventumlucdestruc-
tionof thehirbitalfora raptorspccics.

L ComprehensiveEnvironmentalRespmwe,
Compensation,and LiabilityAct (CKRCLA)

CERCLA of 1980and lii~ SupcrfumtAmendments
andRcau(horiAonAcl(SARA)of 1986mwrdatcclc.anup
of toxicand hazardouscontaminantsatclosedandaban-
donedhazardouswasmsites. The CERCLA/SARA-
rckwxtirclionsforpotcntiidrclcascsilcsal theLaboratory
arc being atklrcsscdunderd~cDOE’s Environmental
RcsloralionProgramin conjunctionwithRCRAcorrec-
tiveaclions(SCCSec.VI ILA).

J, ToxicSubstancesControlAct [TSCA)

TSCA (15 U.S.C.ef seq.)cstablish~$a listof toxic
chcmicidsfor which the monufwxuring,USC,storage,
handling,anddisposalarc rcgukuui; This is accom-
plishedby requiringprcmwrufacmringnotifkirticnfor
ncw chcmicxds,testingof ncw or existingchemicals
sus-pccluiofpresentingwmxonablc risktohumanhcahh
or thecnvironmcm,andcontrollingmeasuresforchcmi-
C:IISfoundUIpOSCiin ut]i~so[id)lti risk,

TheCndcof FcdcridRc@rtinns(40 CFR 761)con-
tainsregulationsirpplicablc!Opolychlorinatcdbiphcnyls
(PCBs)oThccodcappliesloalipersonswhomimufaclurc,
process,distributeincommcrcc,U.SC,m (!isposcof PC13S
orPCBilcrns.Suhstimccs[hat,arcr guli~d bythisrule
include,bu[arcno(limitedm,dic!cctricIluids,contami-
nmd solvents,oils, wwc oils,heattmnsfcrfluids,hy-
drwlic fluids, painLs.sludges, slurries, dredgespoils,
soils,and materialsconcuninatcdw a rcsuhof spills.
MOSIof theprovisionsof theregulationsapplytoPCBS
onlyif theyarcprcscntinconccnha~ionsi)bovcaspccificd
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ICVCI.Forcxamplc,thcregulationsrcgardingstorageand
disposalofPCBsgenerallyapplytomaterialswhosePCB
conccntmtionsarc50ppmandabove.At theLaboratory,
matwialscontainingz500-ppmRBs arctransportedoff
sitefor trcatrncn[anddisposal,andmaterialscontaining
50-10 500-ppmPCBSarcincineratedor disposedof in
AreaG. This areahasI.nxnapprovedby theEPA for
disposalof PCB-contaminatedmaterials.

Effortscontinuedtowardrcmowdand disposalof
PCBimmsfromLaboratorygrounds.During1989,the
followingPCBwastcwasscntoffsitcfordispo.srd:z500-
ppmPCB-containingoil (40872kg [90108 lb]), >50-ppm
PCB-containingoil (31 500kg [69440 lb]),233capaci.
tors(6620 kg {14595 lb]), 26 transformers(38465 kg
[84800 lb]), debris(1798kg [3963lb]), andwatercon-
tamintmxtwiih >50@ppmPCBS(294 kg [648 lb]). In
addition,905905kg(1997179 lb)of PCB-contaminated
soil,dcbns,andequipmentwcrvdisposedof at AM G.
E!cvcntransformersarcundergoinga 20-monthrcwofill
processusingsiliconecil. Thesetransformersarccx-
pcctcdtobcreclassifiedtonon-PCBsuitusinMi,y 1990.
At thistime,notransformersarcIcakingPCBS.

Iqcctions in Augustby theEPA andNMEID rc-
suhcdinthnx findings,allof whichwerecorrcctcd,The
findingsinvolvedacurbthatwas14,6cm(5.75in.) high
insteadof therequired15.2cm (6 in.) high, improper
storage~fPCB-handlingequipmcnt,andfailurctorctrofill
anclcvatorhydmulicsystcmon.schcdulc.Inaddition,the
DOEconductedanaudit inAugust,whichfoundcombus-
tiblcmaterialswithin5,2m(17fl)ofa PCBtmnsformcr.
This,too,wascorrected.

K. EmergencyPlanningandCommunityRight-to-
KnowAct

Requirementsfor reportingtoxicchemicalreleases
underSARA, Title 111Sec. 313, wcnl into effecton
March17, 1988. The focusof thisruleis theinventory
provisionfor toxic chemicalrcka.ses,which requires
ownersandoperatorsof covcrcdfacilities(facilitiesthat
manufacture,import,procm.s,or otherwiseusca listed
chcmicai)torcpotiannuallytheirrclcascsofsuchchemi-
calsintoanyenvironmentalmedium.Thepurposeofhis
provisionis 10makeinformationaboutcnvironm,cntal
rclcascsof toxicchemicalspubliclyavailable. Reports
mustbcsubmiucdannuallytotheEPAandtothesiatein
whichthefacilityis located.Thisruleis in additionto

X6

otherreportingrcquircmcntsunderSARATitIc111,which
went intoeffectin May 1987.

UndcrScc.313,acovcrcdfacilityisonc(1)thathas10
or more full-timecmployccs,(2) that has a Standard

IndustrialCodcbelwccn20and 39, and(3) lhatcxcccdsan
applicablemanufacturingprocessor usethreshold.For
manufacturingor pmccssing,thesethresholdsvary by
ycxu.In 1987,thethresholdwas34000 kg (75 000 lb);
in 1988,it was22700 kg(50 000 lb);andin 1989it was
113(M kg (25 000 lb). For toxicchemicalsusedfor
otherpurpo.scs,thethrcshokifor all yearswas4540 kg
(10000 lb). For eachtoxicchcmic.althatcxcwis the
uppropriatcthreshold,thecovcrcdfacilitymustreportthe
amountoftiatchcmicalthatwasrclcascdtothcair,water,
andsoilmcdiaforthcapplicablcyear.Othcrcnvironmcntal
rclcascciucgoricsincludeundergroundinjcclionand
tmnsfcrsof lis[cdtoxic chemicalsto off-sitePubhcly
OwncdTr~tmcntWorksortoothcrtrcatmcnlanddisposal
locations.

Accordingto40 CFR,SW.372.22,theLaboratoryis
not a covcrcdfacilityunderSW. 313. However,DOE
policyisthattheLaboratorywillcomplywithallSec.313
reportingrquircmcnts. Thcrcforc,for calendaryear
1988,theLaboratoryreportedenvironmentalreleasesfor
nitricacidandsodiumhydroxide.Thcscweretic only
twocompoundscxcccdingapplicablethresholdamounts,
triggcringthcrcportingmquircmtmtbecausethcscchemi-
calsarcnotothcrwisccxcmptcdundcr40CFR,Scc.372,38.
ThereportingdiitcunderSec.313forcidcndaryear1988
wiIsJuly1, 1989.

For niwicacid, thethresholdamountwasapproxi-
matcly42400kg(934001b)in 1988.Of thistotal,about
380kg(8501b)wcrcrcportdasstackaircmissions.‘fhc
rcmainingamountsofnlric acidwerecitherconsumtiin
chemicalrcac[ionsor werecompletelyneutralizedby
sodiumhydroxidein waste-watertrcauncntoperations
andthuswerenotreported.For sodiumhydroxide,tie
thresholdamounlin 1988wasapproximately26200 kg
(57 700 lb).

Reportingofsodiumhyuroxidcismquircd.However,
bccauscall sodiumhydroxideusedal theLaboratory
completelyncutralizuiinreactionswithnitric,sulfuric,or
hydrochloricacidsduringwa.stc-watertreatmentopera-
tions,no environmentalreleaseswerereportedfor this
compound.

For nitric acid releasesin calendaryear 1987, the
Labomtoryreportedapproximately1500kg(3300lb) of
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non-point-specificair cmissionsand 1lookg”(2500lb)of
suckemissions.Thcdrarmticreductioninreportednitric
acidn+a.scstotheenvironmentfromcafcndaryears1987
to 1988wasnotducto anymajorchangein procc.ssor
chemicaluscbutrathcrtomore-accuralcdata.A detailed
IAom[ory-wide air cmissionsstudywasmadein 1988,
whichconsistcdafamom-b;’.rcanchcmicaf-uscinventory
andsclcctivctestingof air cmissionsfromstacks.As a
result,aircmissionsweremoreaccuratelyestimated.

L. EngineeringQualityAssurance

TheLaboratoryhasaqualityassuranceprogram(En-
gineering1983)forcnginwring,construction,modifiw-
tion,ins”m.ffation,andmaintcnanccofDOEfacilities.The

purposeof the programis 10minimizethe chanceof
dcficicncicsinconstruction;toimprovethccostcffcctivc-
nwsoffacilitydesign,construction,anaoperation;andto
protecttheCnvUOnmCnLA majorgoalof cnginccring
quidityassuranccistocnsurcopcrationalcompliancewith
all applicableenvironmentalrcgufations.The quaiity
a.ssuranccprogramis implcmcntcdfrom inceptionof
designthroughcompletionof constmctionby a prcjca
teamapproach.Theprojectham consistsof individuals
fromDOE’sprogramdivision,DOE/ALandDOE/LAA(l;
Laborworyoperatinggroup(s)andtheFacilityEnginmr-
ingDivision;andthedesigncontractor,inspectionorga-
ninuitm,and u)nstructioncontractor.Erwhproposed
proj:ctis rcvicwcdby personnelfromHSE-8toensure
thatenvironmentalintegri[yismaintained.
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IX. ENVIRONMENTAL SUPPORT ACTIVITIES

Inadditiontoen}’ironmentalsurveillanceandcomplianceactivities,theLaboratorycarried
outa numberof relatedenvironmentalactivities.Selectedstudiesarebrieflydescribedinthis
section. Many of these activitiesarc ongoing and providesupplementaryinformationfor
surveillanceand complianceactivitiesat the Laboratory.

— —.——

A. MeteorologicalMonitoring(BrentBowen,Jean
Dewart,WilliamOlsen,and KathyDerouin)

1. WeatherSummary. Slightlylower-lhan-normal
precipitationfell in Los Alamosduring 1989,toialing
41 cm(16.2in.)ofwatcrcquivalcnlduringtheyear,This
rcprcscnlcdtic driestyearsince1980andthefirs[y~r
with below-normalprecipitationsince!983, April and
Novcmbcrwereparticularlydry monlhs. Snowfidl10-
ticd a near-normal131cm (51.5 in.) dulinglh: year.
Spring(March-May) during1989bccamc[hcwarmest
onrecord.HOLweather,primarilyduringtic firsl8 days
ofJuly,gaveLosAhunoslhcsccondmoslnun:bcrof days

of r~chingorcxcccding 32”C(90”F), The ycariIsiIwhole
hadabovc-normaltcmpcraturesandwitstic warmestyear
since1981. The annualsummaryis shown in Fig.24;
olhcrdatawc shownin TablesG-55 throughG-58.

JanuaryandFebruarybothhadheavysnowfall,result-
ing mainly from one largesnowsmrnin eachmon!h.A
snowstormonJanuary27 tipped nearly30cm(1 ft) of
snow,therebyforcingtic LaboratoryandLos Ahums
businessesand schoolsto closeduringlhc af[cmoon,
Januarycndui with42cm(16.6in.)ofsnowfall.A similar
amountof snow,41 cm (16.3 in.), fell duringFebruiuy.
Mosiof themonth’ssnowfellduringFebruary4-6 when
38cm(15.0 in.)fell, including25cm(10.0in.)on~k 51h.
The stormwasassociatedwilh an arcticair mass,as
tcmpcraturcswerebelow–9°C (16”F) for muchof tic
s[ormonthe5thand6ti. TheLempxaturcfkll to-20”C
(- 4°F) andonlyreached-11°C(13°F) fora highontic
61h.boIhrecordsforticdatc.Thcadviuwcofticamticair
fromtic northeastcauseda brief,dramaticmmpcraturc
diffsrcncctowardmidnighton the41h. While thelcm-
peramrcatLosAlamosdroppedto-8°C ( 17”F)andwas
stillfalling,Albuquerqucrcportedavcrymild12”C(54”F).

ThercslofFebruarywaswarm,witi tcmpcraturcsruch-
ing18°Cand17°C(64”Fand62”F)on[hc25thand26th,
rcspcclivcly.

Thewarmweatherin[cnsificdduringMarch,brmking
numerousrecords.High-tcmpcraturcrecordswerebro-
kenfor 5 consecutivedays,beginningon the8th. The
tcmpcramrcof22°C(72”F)onthe91hbcmncthehighest
tcrnperamrceverrecordedin theentiremondrof Mamh.
TheMarchhigh-~mpcraturcrecordlastedonlv2days,as
tic tcmpcra!urcrcachcd23°~ (73”F)on tic . lth. The
wcalhcrcooledbutrcmainuimildlaterin tic month.A
stormdropped16.5cm(6.5 in,)of wetsnowonthe20tb,
‘I%cmonthbccamctic ~ond-w~csi Marcho;’!recotd,

A iligh-pressurendgc Iocatcdover tic southwest
UnitedStatesduringMarchpersiskdduringApril,keep-
ingstormsaway,aswell ascausingwarmtemperatures.
Thehightcmpermrco( 24°C(75”F)unthe7Lhwaslhc
warnmt tcmpcraturcfor soearlyin tic season,besides
breakingtic recordforthcdatc.Thchightemperahueof
23°C (74”F)ontic 81halsowasa record.Tcmperalures
rcmaincdwarmandagainreacheda recordIcvclof26°C
(78°Fj on the 20th. On the followingday (21s1),the
record-brdcing26°C(79”F)alsowasthewarmcslforso
earlyin theseason.Armthcrrecordhighof 22°C (72”F)
waskd on tic 24th. Iliu mon[hbccamcthesccond-
warmestAprilonrecord.Thecombinationofthewannlh
andApril’sIi$htprecipitationvauscddroughtconditions
M dCvCIOp,especiallyovertheVilllCyregions.

TheverywarmconditionsprevailedinloMay,along
with somemuch-rwcdcdrains. Tcmpcrulurcsrcachcd
recordIcvclsonthc6drwidr26°C(78”F).Then.xordhigh
lcmpcraWrcsof27°Cand28°C (81°Fand83°F)onthe7th
and81h,rcspcctivcly,werehe highcs[umpcraturcsrc-
cordcdforsoearlyin theyear. An imcnscthunderstorm
droppedheavyrainsandIargchail on tile%h, causing

I
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Fig. 24. Summaryof wrxuhcrin LosAlamos(TA-59)during1989.

trafficaccident.%andsomedamage[ocarsandhomesin
WhiteRock. A 34.m/s(76-mph)peakwind gustwas
measureda EastGateduringthestorms,Anotherr~ord
fell onthe23dwhenthehigh&mperaturcrc-azhcd29’C
(84”F).~cluvtcrti~mturconlyr~hcd 16°C(610F)on
lhcfollowingmorning(24th),unusuallywarmfor Wy.
Anoticr thunderstormcausedverystrongwindson tic
27th,withpeakgum of 34 and30 m/s(76 andffi mph)
reeordcdaftic AreaG andBandclicrsites,rcspcctivcl

!:Thcthrwconsecutivewarmmonthscf Mlu-ch,Apni,
andMaygaveLosAlamositswarmestspringM record,
Theaversge:@ng tcmpcratureof11.3°C(52.4’F) easily

90

Annual
Precipitation (in.j

16.17 (17.80)

Annual
Snowfall (ill)

51.5 (50.C)

1389 II Normal

e~ccdcd the previousrcmrd warm springby i .2°”2
(~,~~F),

Averagemonrldytempcnmrcsretumrdmmorew! -
mallevelsforrnostof lhcsummer,althoughl,CnUICi~IUl”CS

continuedtobcunusual!y!lighduringJuncardearlyJuhO.
RainfallwaslightinJune.totaling1.3cm(0.5! il..). ‘W
hightempermurcof 33°C’(q2°F) W:a rccon!oc the19tJ1
axdwasthewrmcst lcmpcraturerrxordcdforsoearlyin
theyear.JulyLwganwithunusualiyhotweahcr,withIhc
hightcmpc’mtcreaching32°C(9G’F)Prhighercm7 of
t!~ ficx 8 diiysof the inonth. The ?4C (93°F) high
tcrnperatum0’1July2 wusl!!cwannesticmpwaturesince

I
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thehighc,, tcmpc:aturconrecordof 35°c (95”F) wasIas!
rcachcdonJune22, 1981.Thr monthhad8dayswithhigh
mmpcratumsof 32”(’ ~QO°F)orhigher,thesecondhighest
or recordforJuly and the third highest forany summer

monlh. Thedryandhotweatherwasfollowedfatcrinthe
mor~hby rainvandcoolconditions.Typicalthunder-
showerswerefrequentduringhgUSL

Weather conditionswere uncvcrmfulduringScptcm-
bcrandOctober,cxecptforanunusuallywly lightfrost
onScptcmbcr14whenthetcmpcraturcfelltoarecordlow
of ICC(34”F). A stormdropped4.1 cm(1.63in.)of rain
October3-5. A largehigh-pressuresystemdcve.loped
overthewcstcmUnitedStatesandpersistedduringmuch
oftherestofOctober,November,andDcccmbcr,thereby
permittingonly a fcw weak stormsto affectthe Los
Alarnosarea.Novcmbcrhadnomcasurablcprecipitation
until0.1cm(0.04in.)fellduringrhcaftcmoonofthe30th.

DcccmbwalsoWM dry, with only
water-cquivalcn.precipitation. A
dropped11.4cm(4.5 in.)of snow.

1.3cm (0.50 in,) of
stormon the ?oth

2. Wind Roses. The 19W surfacewindspeedand
directionmeasuredatfoursilcsw LosAlamosarcplotted
inwindrosesforday,night,andIOUIhours(dayA night)
(Figs.25 through27). A windro.scisa circlewithlines
cx[cndingfromtheccntcrrcprcscntingthedircction~rom
whichthewindblows.TheIcngthofeachIincispmpor-
tionafmthefrequencyofthewindspeedintervalfromthat
particular dircaion. Each direction is 1 of 16 primary
compasspoints(forcxamplc,N andNNE)m! isccnlcrcd
ona22.50-widescctorofthecircle.Thefrequencyof the
cahnwinds,definedas thosehavingspeeds<0.5 m/s
(1.1mph),isgivcninthccirclc’sccntcr.Dayandnightarc
definedbythetimesof sunriseandsunscl.

4NF$gj53.------,-— ,/’
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Fig. 25. Daytimewind rosesat Laboratorystationsduring 1989. Surfacewindsarc
rcprc.scntcdatTA-59 (upperleft)clmkwisctoEastGate,AreaG, andBandclicr.
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Fig. 26. Nighttimewindrosesat Laboratorystationsduring1989. Surfacewindsw
represem!cdatTA-59 (upperleft)cloekwisctoEastGate,AreaG, and13andclier.

The windrosesrepresentwindsat theOempational
HealthLaboratory(OHL) buildingat TA-59 (2248 m
[7373ft] abovesea level [ASL]), Barrdelicr{2146 m
[7(MOft] ASL), EastGate(2140m [7019ft] ASL), and
AreaG (2039m [6688ft] ASL). Winddataweremeas-
uredat heightsof 23 m (69 ft) atOHL andabout11m
(36 ft) attheotherthreesites.

SurfacewindsatLosAlarnosarcgenerallyligh~with
anaveragespwi of 3 m/s(7 mph). WindSPCA >5 m/s
(11mph)occurredwithfrqucncicsrangingfrom17%at
OHL andBandelicrto 23% at EastGate. Many of tic
strongwindsoccurredduringthespring.ALleast34~0of
surfacewindsatallsitesweree2.5m/s(c5.5mph).Attic
92-m(300-ft)level(notshowninthefigure),theaverage
windspeedincmascstomorethan4 m/s(9 mph). At lhc
higherlevel,windspeedsS5m/s(>11mph)occur35%of

theiimc,andspeeds<2.5m/s(<5.5mph)occur30%ofthe
time.

Distributionof windsvarieswith site,heightabove
ground.and time of day, primarily t)ecauscof terrain
fcaturcsa~LosAlamos.Ondayswithsunshincandlight
Iarge-scafcwinds,adecp,thermallydrivenupslopcwind
developsoverthePajaritoPlateau. Note thehigh fre-
quencyof sout.hstedythroughsoufhcrl~windsdtirrg
the day at OHL and, to a lesserextent,at EastGate
(Fig.25). Upslopewindsarc gcncraflylight, C3 m/s
(c7 mph).Windsbccomemorcsouth-southwcs[criyand
southerlyat BandclicrandAm G. “IIIcwindsal these
sitesarcincreasinglyaffectedby theRioGrandcValley
andlessaffectedbytheplateau.Channelingofrcgional-
scafcwindsbythcvallcycontributcstothehighfrequency
of south-sou[hwcstcrlyand north-northeasterlyor

92
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Fig. 27. TotdwindroscsatLaboratorysta[ionsduring1989.SurfaccwindsarcrcprcsenM
atTA-59 (upperleft)clockwisetoEastGate,AreaG, andBandclicr.

northeasterlywinds. In addition,a thermallydrivenup-
vallcywindmaycausesomeof thesouth-southwesterly
windsbelow3 m/s(7 mph)atAreaG.

Windsdisplayareversalduringthenight.A shallow
drainagewindoftenformsandflowsacrosstheplateau
anddownthecanyonsonclearnightswith Iigbglargc-
scalc winds. These winds arc generally<4.5 m/s
(<10mph). Windsarc mostfrequentfrom Ihe wcst-
northwcstto northwestat OHL, whereasthedrainage
windsatBandclicrandAreaGarcctcnlydistribumdfrom
thewestthroughthenorth. Dowaslopewindsaremuch
ICSSfrequcntatEastGate.Windsovcrthcplatcau(meas-
uredat the92-m [300-ft]Icvclat theOHL) aredramati-
callydifferentfromthoscatthcsurfaeeduringnights,with
va!lcy-chan.ncledwindsdominating(notshown).A high
frqucncy of windsarc up-valley(southwesterlyand

south-southwesterly)anddown-valley(northerlythrough
northeasterly).

3. Precipitation Summary. Precipitationwas
slightlybelownormalin LosAkunosduring1989. Fig-
ure28showspreeipitationanidysesforthcsummcr(Junc-
August)tasWCIIasfortheentireyear. Monthlyprecipi-
tationtotalsarcpresentedinTableG-57. llcdrymonths
of April, Novcmber,andDcccmberwereresponsiblefor
limiting the yearly totals. Summerrainfall was near
normal,cxccptforS-Sitewherea wet Julywiti 17.7cm
(5.38 in.) of raincausedabove-normdprecipitation.A
locallyheavyrainfallof5.0cm(1.97in.)fellatS-Siteon
July14. Precipitationwasgcncrallyhighestin thcnorth-
wcstpartof bs AlamosCounty, nearthemountainsand

at tic highestpart of the Pajarito Plateau. Precipitation
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decrcascdwith lowerelevationandincreasingdistance
fromtheJemezMountains.

4. Visibility. The NationalParkScrvicchas pub
lishcdtie datafromtheLaboratoryforthreeseasonsin
1989:spring(March1throughMay31),summcr(Junc1
throughAugust31), andfall (Scptcmbcr1 throughNo-
.:em~r ~()).~e~ &Ia .+OW that typicafvisibilityinthis

areaishigh,withmedianvisibiliticsgrca’uxthan95 km
(60 mi).

MedianVisibility
Season km (mi)
——
spring 116(’,2)
Summer 101(63)
Fidl 137(X5)

Risibilitieswere10WCS1inthesummerl),, .proba-
bly kCZNMCof thc Iiigh humidit} w AI. J with tk
commonaf~moon tlwndcrstorms.I . 1(YZG of the
time,risibilitiesweregreaterthani ff’ (93 mi), with
maximumttisibililycxcccding2! 1N) mi). The.sc

visibiliticsarccharactc:isticofcleanairarcasinrckuivcly
aridciimatcs.

B. Environmi?ntalStudiesat the Pueblode San
Ildefonso(W. D. Purtymun,MaxMaw andJane
WellsIIhreilu of IndianAffairs,BIA1)

To investigatethe potent.ialimpacts(d’ IAmratory
o~riitionson landskkmging to SanIldul”(msoPuchlo,
II DOE crucrcdintoir McmOrimdu~.of I Indcrxtanding
w’iti thePuebloandtheBIA to crmdu~.tcn~ironmcntal
samplingonPuebloland. During19ti7A 1988,water,
soil, and s~imcnt sampleswerect~llcctct!(Purl~’mun
1988b,ESG 1989).

In 1989,theinformalagrccmcntwirsI[)r IhcI.abora-
toryto rol!cctandanalyzeuutcrfromfive wtioris cast
and westof the Rio (’irandc(station19, Couonwood
TradingPOSI;station3, Piijari(()Well;stationH,Iialladay
Wc!l;s~ti~n l~,o~o~i IIOUSC; ands[a[ion10,Wcs~-SidC
ArtesianWell)andsedimentsfromf(lllrslationsin hfor-
tarrdadCanyon(hg. 29). SpliLSof the.scWUIIPICSWcr:dso
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analyzedbytheBIA withcomparableresults(BIA 1989).
Anafysesof thrcz other .wtimcnt sarnphxsfromMortan-
dadCanyon~st.-imsA-5. A-9, andA-11 on Fig. 29),
performedaspartof theroutinemonitoringcffo~ arc
includedin the dataand discussionin this section10
presenta continuousprofileof Ac disrribu[ionof radio-
nuclidcsin MortandadCan\x~:,

kemic~analysesin 19~91. GroundWater. Ra.:::. .
of groundwaterfromstauun:;, S,and 10imficatcdno
significantchangefromtheanalysesthatwereperformed
on wells at thoselocationsin 1988 (Table 33). The
grossalp+a activity from stalion 3 decreasedfrom
22x 109 pCi/mL to 1x 109 MCi/mL.

Thegrossalphaactivityin waterfromstation19was
26x 109 pCi/mL. Asderailedin Purlymun(19tHib),the
grossalphaacti~”ityin thisareaisduc!Ouraniumandnot
mdium,Subtracting[hcactivi[ycausedbyuraniumyichis
]7 t 7 x 104 pCi,/mL,whichapproximatelycquafsthe

EPAdrinkingwatergrossalphastandard(usedforcom-
parisononly), whichcxcludcsac:ivityfromrwionand
uranium.Urnpicsuikcnal the.samctimebytheBIA and
analyzedbytheirIaboramryshowed9 x 10+ vCi/mL of
grossafphaactivity.Aftcrsuhractingtheactivitycaused
by uranium,rhcirdmaindicatetha[essentiallynoal~!,d
activityisattributabletoothernuclidcs(BIA 1989).

No significantchangewas foundin tic chemical
qualityof rhcgroundwalerfromskttions3,8,and10from
the 1988datam ti 1989data (Tiiblc 34). Chloride
(250mg/L), fluoride(4.0 mg/L), and iron (().3 mg/L)
standardswere cxcccdcdin waterat station10, with
corrccnmtionsof 355,5,0, and0.59 mgl, respectively.
TIICtotaldissolvedsolidsstimfard(500 mg/L) wascx-
ceafed,with concentrationsof 842 mg/L at station3,
1080mg/L a[ statioii10,and958 mgl at theMartimw
house,whichissuppliedbytic PajaritoWells(station3).
Otherchemiealcorrstitucntsin waterfmm slat.ions3 and
10andfromtic otherthreesuuionswereator belowtic
standards.All theseconstituentsarcnaturallyoccurring,
and the levelsareasexpectedfor thearea.

Speciafsamplingandanalyseswereconductedduring
1989at station3, knownas thePajaritoWells site,10
investigatewhatapp”arti to he anomalouschangesin
thechemicalqualityof waterLIIatwerenotedbetwum
samplescollectufin 1987andthose.coHectedin 19M
(ESG 1989). Sampleswerecolhxtedonsix occasions
duringthelatterhaffof 1989andar:alymffor selected
consti~ents~abic 35). ThePajaritoWellspumphouse

cordrolstheoperationoftwo.separateWCIISbyatimer,and
thustheapparentanomalywassimplytheresultofhaving
collectedsamplesfromperiodswhendifferent WCHSwere
beingpurnpcd.Well 1hiissomcwhatponrcrqualily,wilh
highercalcium,chloride,hardness,am! spcciliccolI-
ductancc,thandoesWCII2. Thediffcrnnccin qualityis
naturafandis attributableto thediffcrcru1l.x$tilionand
depthof thetwoWCIIS,withnoindicationofacontamina-
tion pmblcm. A samplewasalsocollectedfrom tic
Maninezhou.sc(Table33),idjaccnt 10 id SCrWCdby hC

PiijaritoWellspumphouseandstnragctimk.Thequafity
of waterwaswithintherangeof valuesfoundforlhcIwo
separateWells.

2. Sediments.Theindustrialwastetrctiumw[plumtiI
TA-50 releasestrcmxtctllucntintoihcupfw rcachcs0[
MortandadCanyon. ~lc ctllucnt,containingtmccsd’
radionuclidcs,in!iltmlcsinto the underlyingalluk’iulll,
forminganaquifcrofiimilcdc’xtcntpcrchcdonrhcunder-
lyingtuff in th upper-andmid-reachesof thecanyon
withinLaboratoryboundaries.A fargc prof)ortiori of tk
radionuclidesin tic cfffucmwhctlit is firstrclc~scdw
surfi~cflowisadsorbedoriittachcdtothesedinicnLsinlhc
strumchannel;thus,theprincipalmeansofmmsporlisin
surfticcrun-off.MortandadCanyonheadsonthePujurilo
PlakMuat TA-3 and h~sa small drainagearea. The
alluvium thickensin themiddleandIowcrreachesof the
canyon.Thesmafldrainagear~ andthethicks.cctiorrof
unsaturawdafluviumin he middlereach~f thecanyon
haveretainedall therun-offsince1%0 whenhydrologic
SWIdicsbeganinthecanyon.ThI.Ls,ticrchiuihccnnorun-
off to transportradionuclidcs[0, or past,theLatmwamry
boundarysincetic startof cfllucntreleasein IY63.

During1989,sedimcniswerecollcctcdandanalynxl
forradionuclidesfromsevensedimentstiitions,oncwest
of theLaboratoryandPuebloboundariesandsix %ifllin
thePueblo(Fig.29 andTable36). 7?ICanalyticalresults
forsamplesfromthestationswerecomparedwithrcsul~s
fromregionalsoilandsedimentsamplescollectedover
manyyearstoestablishbackgroundICVCISfor northern
NcwMexico(Purtymun19f17a).

Plutoniumconccntrdtionsinsamplesticn in 1989al
stationsA-5, A-6,andA-7showedsomedifferencesfrom
thosetakenin 1988. In 1989,the239X’PUconccntrauon
in~mpla from.wationA-5 (0.018pCi/g)wasIowcrthan
thatin 1988by a factorof about3, oraboutdIcsameas
observedin 1987 (().023 pCi/g), and was withinIk
statisticalringc attilbutzblcm worldwide falloul in

96



Table33. RadiochemicalQualityof GroundWaterfrom Welis,Pueblode San Ildefonso

Total Cross Gr0S5
StationNumberand ‘37CS Uranium ‘Pu z39#o~ Alpha Beta
Well Identification (10+ &/mL) (104 ~Ci/mL) (PW (104 @3/mL) (lOq @3/mLj (lO+~Ci/mL) (10-7VCVmL)

19

10
8

18

3

CottonwoodTradingPost 0.7 (0.3) 17 (41)

West-SideArtesianWell 0.0 (0.3) -29 (42)
HalladayWell 4.2 (0.3) -15 (50)

OtowiHouseWell -0,3 (0.3) 36 (58)

P@aritoWell (pump2) 0.0 (0.3) -50 (42)
G. MartinezHousca 0.1 (0.3) 18 (56j

Summary
Maximumconccnt,ration 0.7 36

Standardb 20 200

Maximumasa
pcreentagcof standard 3.5 18

Limitsof detection 0.3 40

14 (0.7)

23 (1.2)
1.6(0.6)

<0.5

7.3 (0.7)
12 (0.6)

23

800’

3.9

1

-0.004 (0.004)

-0.018 (0.011)
-0.010 (0.010)

0.004 (0.012)

0.018 (0.017)
-0.031 (0.019)

0.018

15

<1

0.009

~HouseadjacenttoandservtxlbyPajaritoWell (station3).
‘Maximumcontaminantlevel(MCL), usai forcomparisononly(NMEIB 1988,EPA 1989).
‘DerivedConcentrationGuide,AppenduA.

0,013(0.014)

0.018(0.012)
0.005(0.005)

0.012(0.009)

0.009(0.006)
-0.008 (0.008)

0.018

15

<1

0.03

26 (7.0)

to (3.0)
4.0 (1.0)

&.@(2.0)

1.0 (2.0)
4.0 [1.0)

26

!5

173

0.1

3.2(0.5)

1.1(0.4)
1.7(0.4)

3.0(0.:)

4.7 (0.6)
2.7 (0.5)

4.7

—

—



Table34, ChemicalQualityof GroundWaterfromWells,Pueblode SanIldefonso(mg/L)a

Summary

Station19 Station10 Station18 Statiori3 Maximum
cottonwood west- Station8 Otowi Pajarito G. Maximum Concentration

Trading Artesian Haliadtiy House Wells Martinez Concen- asa Percentage
Standardb Post Well Well We!] (pump2) Housec tration of Standard

ChemiazlConstituents
primafyb

Ag
As
Ba
Cd
Cr
F
I-Q
N03-N
Pb
Se

Secondaryb
c1
Cu
Fc
Mn
S04
Zn
TDSd

0.05 <0.005
0.05 0.002
1.0 0.140
0.01 <0.001
0.05 0.006
4.0
0.002

10
0.05
0.01

250
1.0
0.3
0.05

250
5.0

500

0.4
<0.0002

2.0
<0.001

0.001

6
0.003
0.270

<0.001
19
0.104

214

<0.005
0.007
0.045

<0.001
0.006
5.6

<0.0002
<0.1
<0.001

0.001

355
0.001
0.590
0.017

80
0.017

1080

<0.005
0.010
0.400
0.010
0.015
0.6

<0.0002
0.5

<0.001
<0.001

3
0.008
0.260
0.008

14
0.027

118

0.010
0.010
0.011
0.010

CO.(x)l
0.5

<0.0002
0.6
0.010

<0.001

9
0.010
o.!08
0.009

46
0.009

284

<0.005
0.010

<0.001
CO.0005

0.008
3.2

CO.0002
0.3
0.001

<0.001

157
0.004
0.280
0.002

42
0.080

842

<0.005
!).(X)6
0,098

<0.iXll
0.006
0.4

<0.0002
0.2

<0.001
<0.001

206
0.029
0.290
0.003

51
0.063

958

0.010
0.010
0.400
0.010
0.015
5.6

<0.0002
2.0
0.010
0.001

20
20
40

100
30

140
<10
20
20

100

355 140
0.029 30
0.59 200
0.017 34

80 32
0.104 2

1080 220



Table34 (Cent)

Summary

Station19 Station 10 Station18 Station3 Maximum
cottonwood west- Station8 Otowi Pajarito G. Maximum Concentration

Trading Artesian Hal&day House Welts Martinez Concen-
Standardh Post Well Well

as a Percentage
Well (pump2) Housec tration of Standard

Miseeltaneous
Si02 28 23 27 36 33 35 — —
Ca 40 11 4 40 34 30 — —
Mg 3.0 0.9 <0.5 3.5 3.2 4.5 — —
K 2.0 1.6 <1.0 2.3 2.8 3.2 — —
Na 24 350 37 28 210 250 —
co.

—
<5 <5 <5 <5 <5 <5 — —

HC~3 163 350 85 156 430 520 — —
P <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
ToM hardness

— —
133 40 12 131 108 134

ConducmweQ.unho)
— —

360 1820 220 410 1340 1650 — —
pH (standardunits) 7.5 8.1 9.1 7.5 7.4 7.2 —

aUniIsaremilligramsperliter,exceptasno[ed.

%rimimyandsecondarydrinkingwaterstandardsarcusedforcomparisononly(NMEIB 1988,EPA
1989). SampleswerecollectedAugust29,1989.

cHouseisadjacenttostation3, PajariLoWell.

hotzd dissolvedsolids.(
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Table35. Comparisonof ChemicalQmditvof Waterfrom
PajaritoWells,Station3a

6-5-89 6-29-89 8-2-89 8-29-89 10-4-89 11-6-89 11-6-89
Constituents Pump 1 Pump 1 Pump 1 Pump2 Pump2 Pump 1 Pump2
— ——-

Ca — 60 11 34 21 52 23
Mg — 6.4 4.4 3.2 1.8 6.7 1.9
c1 225 241 218 157 37 244 51
S04 56 57 52 42 24 57 25
Totaihardness 166 — 152 108 68 198 79

Spccitic
conductance(p.mho) 1800 1850 1720 1340 610 1450 545

Totaluranium 12 — 22 11 7.3 — —

aUnitsarcmicrogramspcrliter,unlesso[hcrwiscnoted.

Note: PajaritoWCII1,depth49 m (160 ft);scrccnsat 30 to37 m (100to 120ft) and43 to46 m (140to 150ft).
PajaritoWCII2, depth52 m (1?0ft);scmcnsat37 to43 m (12010140ft) and46 to49 m (150to 160ft),

Table36. RadioChemicalAna!ysesof Sedimentsfrom
MortandadCanyon

Grm
137CS TotalUranium uls~ z!9w~ Gamma

Station Location (pci/g) (14#g) (pci/g) (pci/g) (counts/rein/g)
..—

Sedimentsa
A-5 Laboratory
A-6 SanIldcfonso
A-7 SanIkkfonso
A-8 SanI1dcfonso
,4-9 San1ldcf~~

A-10 SanIldcfonso
A-11 SanIIdcfonso

Soil
CcdroMesa,

SanIldcfonso

Background

0.63(0.18)
1.1 (0.18)
0.45(0.14)
0.05(0.0?)
0.18 (0.12)

-0.5 (0.11)
-0.01 (0.12)

1.67(0,26)

2.6 (0.3) 0.002(0.002)
3.8 (0.4) 0.004(0.002)
1.9<0.2) 0.010(0,002)
4.1 (0.4) 0.002(0,001)
2.4 (0.2) O.000(0,001)
2.5 (0.3) 0.003(0.002)
1.4(0.2) 0.001(O.OO1)

3.8 (0.4) 0.004 (0,002)

0.018(0.005)
0.038(0.006)
0.108(0.006)
0.002(0.002)
0,002(0.001)
0.003(0.001)
O.000(0.001)

0.050(0.006)

Sediments(1974-1986) 0.44 4.4 0,006 0.023
Soils(1974-1986) 1.09 3.4 0.005 0.025

2.2 (0.4)
4.3 (0.5)
3.3 (0.5)

-1,7 (0.4)
1.9(0.4)
2.2 (0.4)
0.4 (0.4)

4.5 (0.6)

7.9
6.6

aSamplcsLi MortandadCanyonwerecollcctcdonAugust29, 1989, with thecxccption
of stationA-5 (May 1, 1989); A-9 atStateRoad4 (April 25, 1989);andA-11 attheRio
Grandc(October6, 1989).

100
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northcmNew Mexico. At sulion A-6, the 1989value
~bxn,ti forz~~l (0.o;s ~i/g) wasabout~ublc ~

vaks observedir ;%37and1988(0.021and0.01pCi/g,
rcspcc~sc!y).Thehighestvalue ii~ 1989wasobtainedat
stai.km.4-7,whichshoweda h:ghcrconcentrationof
2XUW ,,:7-108~~~g) thin, thatfrOm~mviousyws’

samples((j.019and0.012pCi/gin 1987and1988,rcsp-
ti~ely)andabout4timesU$CIcvelgclua!]yattributablcto
worldwide fallout. Station A-7 also showed23~pu

(0.010pCi/g)tobeslightlyabovefallouthweis.
Physicalappearanceof thesircamchannelatthetime

of collecdongaveno indicationof anywaternm-oifor
tmnsportof sedimentsacrosstheLaboratorybountiq,
consis[cntwith otherobservationsduringthe thunder-
stormseasonthatno run-offiri MortandadCanyoncx-
tcndcdnear‘~ JAoratory boundary.(No iumoff has
beenobservedtorcixhtheLaboratoryboundaryin Mor-
tandadCanyonsince1960whentheUnitedStatesGco-
IWic Survey[USGS]initiatedspcckdstudiesthere.)At
theselow levels,considerablevariabilityis expected
becauseof differentparticle-sizedistributionsin grab
samples.Sampleswithakirgcfractionofsmallparticles
typicallyexhibithighcrmassconccntrationsofplutonium
becauseof thcirhighadsorptioncapacity.Thcsedimcnts
in thispartof MortandadCanyonarc morelike soils
bccausctherehasbeennorun-offtoseparateoutsiltand
clay-sizeparticlesthattypicallyshowhigherconccntm-
tionsof plutonium.

Cc+siumconccntmtionsfromsamplesatstationsA-5,
A-6, andA-7 showedminordiffcrcnccsfmm previous
results.In 1989,the‘WCSconcentrationsatstationsA-5
andA-7 (0.63and0.45 pCi/g,rcst)cctivcly)werehigher
thantho~ in1988(0.58and0.04pCi/g)andslightlylower
thanthosein 1987(0.83and0.51pCi/g).The 1989value
at stationA-6 (1.1 pCi/g) wasslightlyhigherthanthat
obtaimdinpreviousrcsuhs(0.89and0.73pCiJgin 1987
and1988,rcspcctivcly),butaboulthesameasthestatis-
ticalbackgroitndlimit forregionalsoils.

A soilsarnplcwascollwkxlfromacircufardcprcssion
on CedroMesasouthof MortandadCanyonon pueblo
lands(Fig. 29, Table 36). It showedconcentrationsof
239% ad ImCsat lcve]sabut twiceI!lcs~tistid]y

derivedlevel for regionalbackgrowt soils(Ptmymun
1987a).Thelocationwasschxedbccauscitwouldretain
surfacerun-offfrom thesurroundingmesasurfaceand
accumulateanyairborneor fafloutdeposition.Theob-
servedvaluesarcconsisLcntwiththosefromworldwide
falloutdepositiononwhatisprobablyahighcrproportion

of silt andclay-sizedparticlesin thesampledlocation
comparedwhhpartklcsintypicalregionalsoils(bccaus.c
thereism.outflowfromthedcp~cssion).Sampleresults
do notsuggtxtanydirectcontributionof contaminants
fromtheLaboratory.

C. IInvironr~entalMonitoringat the FentonHill
Site (WilliamPurtymun,MaxMaes,andMary
CarolWilliams[LaboratoryHealthand Envi-
ronmentalChemistryGroup,HSE-9])

The Laboratoryoperatesa programto cvalwttctic
faibility of extractingthcrmaJcricrgyfromt.hchotdry
rockgcothcnnalrcsemoirattheFentonHill Geothermal
Site(TA-57), whichisfocatmfn~:b,;5 km(28mi) WCS(
ofLosAlamosonthe.mtthcmedgcofthcVallcsCidtlcra.
‘fhc hotdry rockenergyconceptinvolvesdrillingtwo
deepholes,connectingtheseholesby hydnt’dicfrwxur-
ing, andbringinggeothermalenergyto Pmsurfaceby
circulatingwaterthroughthe systcm. Environmcm-d
monitoringisperformedadjacenttothesitetoassessany
impactsfromthegcothcrnm!operations,

Thechemicalqualityof surfaceandgroundwatersin
thevic.ifiityof TA-57 (Fig. 30) ha?beenmonitoredfor
uscin gcohydrologicandenvironmentalstudies.These
watcrqualitystudiesbeganbeforetheconstructionand
testingofthehotdryrocksystem(Purtymun197%2.The
mostrecentsampleswerecollcclcdin Dcccmbcr1989.

Surkc-watcrstations(11IocatcdontheJcmczRiver,
theRioGuadalupe,andtheirhibutarics)arcdividedinto
fourgeneralgroupsonthebasisofpredominantionsand
totafdissolvedsolids(TDS) foundinthewater(lltblc 57).
Thepredominantiongroupsarc(1) sodiumandchloride,
(2)calciumandbicarbonate,(3) calciumandsulfa[c,and
(4)sodiumandbicarbonate.Dctailcdanalyscsarcfound
in TableG-59.

Ground-waterstations(fivemineralandhotsprings,
sevenWCIIS,andsevensprings)arcalsogroupedaccord-
ingtopredominantions. Time ionsarc(1) sodiumand
chloride,(2)dcium andbicarbonate,and(3)sodiumarid
bicarbonate(Table37). Dctaiiufarudyscsarcfoundin
TableG-60.

Analysesof surfaceand groundwaterswere pcr-
forrrmlfor14tratxmetals(TableG-61), Slighlvariations
wcrvfoundin thechcmicaJqualityofsurfaceandground
watersamongtheindividualstationswhentic analyses
wemcomparedwiththosefrompreviousyears;however,
thesevariationsarcwithinnormalsword fluctuations
(Purtymun1988a).

I
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Fig.30. Samplingstationsfor surfaceiindgroundwaternearthe
FcnlonHill Site(TA-57).

Therewereno significantchangesin thechcmicrd
qualityof surfaceand groundwa~r at the mdividuai
stationsfmmpreviousyears(l%rtymun1988a).

D. EnvironmentalStudiesat TA-49
(W.D. Purtymun,AlanStoker,and MaxMaea)

From1959to 1%1,hydronuckarexperimentswere
ccmductcdin undergroundshaf~ at the Laboratoryat
TA-49. ThistcehnicalareaisloeatcdonFrijcdcsMesain

thesouthwe:;comerof theLaboratorybetweenTA-28
andTA-33(Fig.4). Theexperimentsinvolveda combi-
nationof conventional(chemical)highexplosives,usu-
ally inanuclearweaponsconfiguration.Thequantityof
fissilc,ma~crialwaskeptfarbelowlhcamountrequiredfor
anuclcarcxplosion(Purtymun1987b).Theundcrgroulid
shaftsrangcxiin depthfrom 15 to 36 m (50 to i20 fl)
beneath[hesurfaceof I@ rncsa(hrtymun 1987b.ESG
1988).

I

I

I

I
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Table37. Qualityof Surfaceand GroundWatersin the Vicinityof FentonHillGeothermalSite,
December1989a(concentrationsin mg/L)

SurfaceWater

Na (3 TDS

SodiumandChloride
RedondoCreek(U) 10 1(1 216
JcmezRiver(R) 43 ;’s 570
JemczRiver(SJ 119 125 532

Cn IiCo. TDS

CalciumandBicarbonate
SanAntonioCreek(N) 24 63 190
RioCebolla(T) 26 71 208
RioGuadalupe(Q) 81 206 232
LakeFork 1(LF-1) m
LakeFork2 (LF-2) w
bke Fork3 (LF-3) 14 54 200

zw LakeFork4 (LF4) 18 67 152

Ca S0. TDS

CalciumandSu(fate
SulphurCreek(V) 56 275 582
SulphurCreek(F) 49 114 302

Na HC03 TDS

SodiumandBicarbonate
JemezRiver(J) 27 78 228

(%oundWater
—

Na Cl TDS

SodiumandChloride
LocationJF-I (hotspring) 641 810 b

LucationJF-5(hotspring) ‘b1130 1600 —

Ca HCO, TDS

calciumandBicarbonate
FH-1 (supplyWell)
Location39 (spring)
Lucation 6 (spring)
bcation 27 (well)
Location42 (wcI1)
Location48 (wc1l)
Lacation53 (well)
Location54 (wcI1)
Location55 (well)

80 148 350
13 38 120
26 100 91
28 91 214
16 34 64
31 89 212
52 148 212
82 267 344
87 222 56$

Na HC03 TDS

SodiumandBicarbonate
JS-2,3 (spring)
JS4, 5 (spring)
Location 4 (well)
Location31 (spring)
RV-2 (hotspring)
RV4 (hotspring)
RV-5 (hotspring)
Location47 (wc1l)

18 69 114
19 85 184
21 75 231
14 67 196
27 47 270
58 118 240
24 82 162

320 78 592

“(5~D
CD<

aSeeFig.30 forsamplinglocations.Oficsamplewastakenatcachlocation.
bAnalysesaremissing,butconductancemeasurementswereconsistentwithpreviousobservations.
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Thrccdwptestwells(DT-5A, DT-9,andDT-10)were
u.scd10monitorpossiblemovcmcntofcontaminantsfrom
Iheshaftstotic mainaquiferrig. 31). Thedepthtothe
mainaquiferisabout360m(1200ft). Nowaterispcrchcd
inbedsbetweenthesurfaceof themctmandthetopof the
mainaquifer. The chemicalandradiochcmicalqua!ity
of waterfrom the.scWCIISindicatedno contamination
fromactivitiesatTA-49 (Sec.V1.B.4,a.andTablesG-22
andG-23).

Elclcn stationswereestablishedin 1972to monitor
surfacesedimentsinnaturaldrainagefromthccxperimcn-
talarca.Anothcrstationwtisaddedin 1981asthcdrainagc
changed(Fig.31). Sedimentsamplesfromthe12stations
wereanalyzedforradiochcmicalandchemicaiconstitu-
entsandfororganiccompounds.

Resultsof arialysesof sedimentsamplesfor radio-
chcmicalswere comparedwith the statisticallycstab-
Iishcd ICVCISfor regional background(1977-1986

[Purtymun1987a]). As shownin Table G-62, IWCS
cxcccdcdbackground(0.44 pCi/g) at stationsA.2
(0.59 pCi/g), A-4 (0.86 pCi/g), A-5 (0.49 pCi/g), A-6
(1,7 pCi/g), and A-10 (0.47 pCi/g); 23’Pucxcecdcd
background(0.006pCi/g)at stationA-3 (0.015 pCi/g);
and z3g.2d~ucxc~dcd backmoundat stationsA-2

(0.074pCi/g),A-3 (0.902PCu’g),andA-tJ(0.0S8pCi/g).
Totaluraniuminsedimentsfromall 12stauonswmal,or
below,backgroundICVCIS.

Phmniuminsimilarconcentrationshasbeenreported
in previousmonitoring.Theccsiumandplutoniumre-
portedarcnot thercs:dtof movcmcntof contaminants
fromtheshaftsbutarcattributedtoa Sur[a:.-contamina-
tion iricidcnlthatoccurredin 1960(I%rtymun1987b,
ESG 1988).

Sedimentsfrom the 12 stationswereanalyzedfor
chemicalconstituents(Fig.31). Therwndtsof theana!:j-
scsindicatedthatconstituentswerebelowthresholdlimits
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Fig.31. LocationsofcxperimcntalareasandtestWCIISatTA-49.
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forEPA’sextractionproccdurctoxiccntcriaconcentra- compounds(TableG-(M). The limitsof quantification
tions(TableG-63). The greatmajorityof resultswere (LGQs) for the organiccompoundsare given in Ap-
bclowlimitsof analyticaldetection. pcndixC. All sampleswereanalyze-dfor thesecom-

Samplesof sedimentsfromthe12stationswereana- pounds,butonlycompoundsthatcxccehi theLOQSarc
lyzcdfor65 volatileorganiccompounds,68scmivolatile discussed.
organiccompounds,22pcsticidccompounds,5hcrbicidc Six YozatilccompoundsaboveLGQswerereported
compounds,andmixedpolychlorinatedbiphenyl(TCB) fromvariousstations(Table38). Carbondisulfidcabovc

Table38. Volatileand SemivolatileCompoundsReportedin
Sedimentsat TA-49 (@kg)

StationNo. Concentrations LOQ

VolatileCompounds
Carbondisulfidc

A-2
A-3
A-6
A-7
A-8
A-9
A-10
A-11

Trichlorofluoromcthanc
A-3
A-7
A-9
A-11

2-Butanone

1,

A-3
A-4
A-8
A-10

,1,-Trichiorocthcnc
A-3
A-6
A-7
A-8

4-Methyl-2-penfanonc
A-5

p.kopropyholucnc
A-5
A-8

Semivolalif2Compounds
Bis(2-cthylhcxyl)phthalatc

A-2
A-3
A-4A
A-7
A-10
A-11

51
57
35

280
84

120
49

130

13
16
13
21

95
32
77
71

12
20
50
25

14

470
2400
600
410
500
510

2
2
2
2
2
2
2
2

2
2
2
2

10
10
10
10

10
10
10
10

10

2
2

330
330
330
330
330
330
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LOQ (2 pgkg) wm rcfmrtedfmrneightsuitions,with
conccrwrwionsthatrangedfrom35 m 280 @kg. Tri-
(hlorofluwomcthancaboveLOQ (2pgkg) wasreported
fromfourstations,inconccnwatirmsraging from13[0
21 @kg. Theconcentrationsof 2-butanoncaboveLOQ
~10vg/kg)rangedfrom32to95@cg andwerercpor-wt
from fourswions. Orhcrvolatileorganiccompounds
rcpor[cdwere 1,1,l-trichlorocthcnc(four slalions),
4-mcdryl-2-pcntanonc(one station),and p-isopropyl-
mlucnc(twosulions).

In c~ulufitingtic vofatilecompoundsaboveLOQS,
ci~$lronmcnlalstaffcouldnotaccountfortheprcscnccof
thesecompoundsinrhcsedimcnLsofthedrystreamchan-
nelsthatdrainTA-49.TherewerenoopcrationsalTA-49
Iha[wouldhavercsuhcdinwidespreadcontaminationof
organiccompounds.Thar occurrenceat, or slightly
above,LOQSinhcdistrlbu[l,‘1ofthcdrainagcarcasatthe
individualstationsindicatesthatthesampleswerecon-
tamintitcdduringcollectionor laboratoryanalyses.

Sc&mcntsfrom the 12 stmionswereanalyzedfor
68 semivolatilccompounds.The compoundbisf ‘-cthyl-
hcx}l)phlhalatc cxc~dcd the LOQ (330 P@Ag) at
six Sltilions,in conccntmtionsranging from 410 10
2400 pg/kg. Phthalatcsarcwch-knownubiquitouscon-
txninam, (plasticizers)gcncraflyfoundin thecnviron-
mcma, 1ofcn pickedupduringanalysesin thelabora-
tory.Theremarkablysimilarconccntrationsatfiveoftic
sixs:tionssuggcsllaboratorycontamination.

The c,mcxmtrationsof pesticides(22 compounds),
herbicides(5 compounds),andmixedPCBSwereIIC1OW
LOQsm .scdimcntsfromthe 12 sta:irms(TableG-6$).
Becauseoftheunccrtainlicsinthcanalyscsofvoltitilcand
semivolatilecompounds,additionalsampleswill be COl-

Iectcdnext~ca:iororganicanalyses.

E, CommunityRelationsProgram

TheLaboratory’sEnvironmentalSafetyandHealth
CommunityInvolvumcntTeamwasfornwdtoprovidea
proacti~”eprogramof involvementandinforrna[ioncx-
changcamongLabomIorypersonnel,residentsin sur-
roundingeommunilies,specialinterestgroups,media
reporters,andreprcscntativcsof city,state,andfederal
governments.Thcgoalistoinfonnthepublicofpfanncd
andongoingactions,to focusonandattempttoresolve
conflicts,andtoidcntifyandalleviampublicconeernsand
fears.

Tothisend.townhallmwtingswerescheduledinLos
Alamos,Sma Fc,Taos,andEspahr.)la.“1’hctopicprc-
.scnrcdin Oerohcrwas“HaxardousWasteMarmgcnwnt
PrwliccsatL.ANL.” inNovemberandJanuary,thetopic
wascharrgcdto’’HanrdousW:istcIncincrationatLANL.”
ThenwctingswereschcdulcdI“ix2 hours;thetopicwas
prcscn[cdduring[hcfirs[hourandaquestion-tmd-answer
sessionfollowed.

Aspanof theCommunityln~’dvcrncnlProgram,the
Labor~torydeclaredOcmbcr 1989 M Environmental
AwamwssMoruh.Duringtha[month,usraffmcmbcrof
theHculth,Safely,and Envimnmcnt(f ISE)-Division’s
EnviromncmalPro[cclionGroup(l{SE-H)hricfed9000
Laboratorycmploywsoncnvironnwntiduwarcncssand
commimcnt.The 1.5-hourprc.scntatiorr,whichinclu(tcd
43 colorslidesand 100 Vu-Griiphs,wasgivenon 39
scparu[coecxionsandcoveredthefollowingtopics:an
overviewof rcgulaio~ agcncics,cnvironmcmalrr.dc-
ma.king,specificcnvimnmcntalcomplium.cissuesat the
l~brdtofy, andrecommcnda[ionsforpersonalactionstO
improvecnvironmcrmdcompliance.

On Ocmber20 and 21, 1989, in conjunctionwiti
EnvironmentalAwarenessMonth,tJrcLaboratoryspon-
soredu tourof theTsircgcRuin. The siteis oncof the
largestAnwaziruinsonthePajaritoPlateau,whcrcanccs-
torsof SanIldcfonsoPueblomembers!ivedinthe1500s.
Thc 1A isowned by DOE and,forsecurityreasons,is
normatlyclosdtothcpublic.Thetourwaswellreceived,
asindicwd bythe600pmplcwhoattended.

In wklition,aposterandessaycontcs[wassponsored
fortic publicschoolsinsevencountiesin northernNcw
Mexico. Studentsin kindergartenthroughsixthgrade
cnlcrcdtic postercomest;middleschoolandhighschool
StUdCnLSenteredanessaycontcM.Severalhundredstu-
dcnLsparticipatedinthceompctition.Awardsweregiven
ineachcategoryandfinafisL$werehonoredata luncheon
hostedbythcLaborttoryforthem,t.heirfamilies,andthcir
tewhcrsponsors.Afux lunch,toursf~fLaboratoryfacili-
tieswereconducled.

During1989,theEsparlolaValleyandPojoaqucVal-
leyWaste-WaterMasterPlanwascompletedbya group
of localandtribalgovcmmcntsandotherarcxiorganiza-
tionsconccmedwiththecomrolof ground-waterpollu-
tion from.scptictanksystcmsandothersources.The
LaboriLorywasinvitedto join tic stm.ringcommittcc
for theconstructionto followand1(Jp~ovidctcchnicaf
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assistancefortic prcpamtionoftheplan.TheLaboratory
alsoassistedin theprintingof thefinalreport,

Thepurpo.scof theplanistoidentifyareasaffcctcdby
ground-wiucrpcllutionint.hcstudyarcaandmrccommcnd
al:crnutivcwaste-watertrcauncmandmanagementop-
tionsliutcanbcuscdtomwrolpdlulion.Thcmastcrplan
ISdesigned[oprovide.spccificrccommcndaticmsforpol-
lutionconuolfor localizedareasandto providea kmg-
lcrm sua[cgyfor waste-watcvtrcatmcmon a regional
his. Constructionoftwoscp~gc-disposalfacilitieswas
idcn!it’iwiLSthe highestpriorityforpollutionconlrolin
I.hcsudyarea.

The s[ccringcommiuecis seekingfundsfromSUE
i.lndfcduralsourceslo implementlhcwasm-walermaslcr
plan.Thesrwringcommiuccalsohusinlkmd asmdyto
inlpro~cdomesticwaterquatityandwatersupplysystcms
intic area.Thepropo.scdstudyforawalersupplymas~r
pkmwouldbesimilarin approachLOtha[tor t.hcwasw-
uatcrmasterplanandwouldprovidealong-termslriitcgy
furimprovingtic domesticwalersupp!yot [hcEspaflola
andPojoaqucvalleys.

F. NationalAtmosphericDepositionProgram
(NADP)NetworkStation(CraigKberhartand
ChrisHolmes)

GroupHSE-8opcrtmsa WC1dcpositl(mstationthalis
pan01theNADP network.The s~tionis Iocxmdat the
BandclicrNationalMonumcm. The 19W imnualand
quamrlydepositionratesarcprcscmcx!inTable39.

Depositionrwcsfor tic variousionicspccicsvary
widcl~undarcsomcwha[dcpcndrntonprccipila[ion.The
highcsldepositionratesusually coincktc M,iti high prc.-

cipilation. ThelowestraksnormallyoccurInthewin[cr,
probablyreflectingtic dccrcascinwind-blowndusLThe
ionsin therainwamrarc frombothnearbyanddistant
anlhropogcrricand naluridSOUWCS.High nitra~ and
suifatcdcpition may~causcdbyanthropogcnicsources,
suchasrnomrvchiclcs,coppcrsmclwrs,andpowerplains.

The nuturalpH of rainfull,witiout antiropogcnic
contributions,is unknown.Bccauscof tic contribution
fromcnirainedalkalinesoil particlesin tic .soulhwcst,
naturalpl{ maybehigherthan5.6,thepHofrainwa~rin

Table 39, AnnualandQuarterly Wet DepositionStatisticsfor 1989

Quarter

First Second Third Fourth Total

Field pH (standardunits)
,Mcan 4.8 5.3
Minimum 4.4 4.2
Maximum 5.7 6.6

Prccipilalion(in,) 3.5 1.4

Dt2pOSiLiOn(miCrOCquivtdCriLspcrsquaremcIcr)
Ca 21.3 39.2
Mg 1.3 3.0
K 0.6 6.3
Na 4.3 5.0
NH4 4.4 11.6
N03 53.9 51.7
c1 4.8 7.1
S04 58.3 46.6
m, 0.6 5.0
H 0.8 0.1

4.9
4.6
6.1

6.0

55.2
4.6
3.4
97

55.2
271.5
20.2

216.6
0.0
3.2

5.0
4.9
5.1

1.9

1.3
0.1
0.1
1.9
6.3

18.0
3.1

14.7
0.0
0.4

5.0
4.2
6.6

12.8

117.0
8.9

10.3
20.8
77.6

395.1
35.3

336.2
5.6
4.4
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cqudibriumwith atmosphericcarbondioxide. Some
sludicsindicatethatticrc mayh aninversercla[ionship
bclwcmclcva[ionandpH effecttiat lowerstic pH of
samplesmcxurcdin lhcfield. Fortheliucslqutirwr,till
fieldmcasurcmcntsucrc IJC1OW5.6,possiblyin(iicaung
contributionsfrom acidic speciesoLhcrthan carbon
dioxide.

The NADP conductedanaudi[of theBwrdclicrsilc
this}car,examiningthephysicalcharactcris:icsofthesite
and iLS opcra!ion. Exceptfor a fcw minorcquipmcn[
ITIw,s,theoperationof thestationWMincompliancewith
NADP guidelines.

G. Drilling and Developmentof New otowi Wells
(AlanStoker[H!W-8]andGlennHammock
[consultantto the Laboratory’sProjectManage-
ment Group,KNG-Ii)

Drillingwartcdin thefall of 1989ontic firstof IWO
ncwwatcrsupplywcllstobccomplclcdundcrthcFY 1988
Utilities RestorationWaterWC]]Rcplaccmcn[,z con-
structionlinei[cm. Thesetwc wellsarctic initialpanof
a long-rangeplan to rcpiaccthe capacityof the Los
AlamosWell Field,whichincludessixwellsdrillui2910
43ycarsago(i%-tymun1988c).Thccapabiiiticsofailbut
oncof thewellshavedctc-rioratcdsignificantlywithlime.
Onlyfourofthesewellscontributedtothewatersupplyin
1989(W SW.VI.B.5).

Thecontractfordritling[hctwoncw WCHSwasawardui
toBcylikDrilling,inc.,ofLa }him, California. Thefirst
wII, w Iw.cdld Omwi-4 (O-4), isIucatutinLosAlamos
CanjorIIIW icslWCII3 (mupdcsigniuirm-1i in Fig. i5).
Sim pr~’ixmtionbegunin Scptcmbcri9W. A 97-cm
(.38-in.j-diamclcrsurfacecasingwas.suandticmcnt.cdm
iI i20-cm(,41Lin.jhoicmadcptiol”abou[ill m(60f[) by
Scpumi~cr2i. A 9i-cm (3r5-in.)-diamccrhoicfor the
conduc[orcasingwasdrilicdandreamedto a ttcpthof
234 m (786 ft) by Novcmhcr9. The 71-cm (28-in.)-
dltilll~l~rconduclorcasingwussetandccn]cntcdto a
dcplhd’ 222m (730 fl). Driiiing of a 43-cm(i7-in.)-
diamclurpikJthoichadprogrcs.scd~ a depthof 74i m
(2430 f[) nn Dcccmber3i. The hoiccncourucrcdthe
c.xpc(k.xlgcoiogicstrii~, inciudingthe BandciicrTuff,
PuycCongiomcratc,ChirioMc.saBa.saiLs,and Tcsuquc
Formution. “f?rcmpof theaquiferintheTcsuqucFormiI-
[ionwmcncoumcrcdaladcpihofahout238m(780ft),as
Cxpcclc(i.

The piiol hoicis pianncdto reacha depthof aimut
850m(2800tl). Geophysicalioggingwiii bcu.scdtohcip
dctcrminc[hcdcp[hof thebestwater-;.educingintcrvai.
Thepiiothoicwiii thenbcreamedtoadiameterof 66cm
(Z6in,)~ accommodatetic 4 ].cm(]6.in.).diamcl~rwe]]

scrccnandcasing. This shouidbc compictcdcariy in
caicmiaryear i990. Oncewcii O-4 is compictcd,the
contractorwiii moveto theiocationin PucbioCanyon
neartestwcli i (mapdesignation39 in Fig. i5) to slart
driiiingthesecondncwwcii,tobccailcdCJtowi-1(0 -l).

I
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APPENDIX A

STANDARDS FOR ENVIRONMENTAL

ThroughoutLhisrcporl,concentrationsof radioactive
andchemicalconstituentsin air andwatersamp!csarc
comparedwithpcrtincmstandar(isandguidelinesinrcgu-
knionsof federaland stutcagcncics.No comparable
standardsfor soils,sediments,andfoodstuffsarcavail-
ahlc.Laboratoryoperationsarcconductedinaccordance
u,i~ dircc~it.~sforcompliancewithCnvironrncntdSW-
tkuds. Thwc directivesarc containuiin DOE Orders
5400.1 (“GcncrulEnvironmcnmlProgram”),5480.1
(“En~ironmurtalProuxxion,SafcIy,andHealthProtec-
tionStandards”),5480.11(“RcquircmcntsforRadiation
Protectionfor OccupationalR’orkcrs”),and 5484.1
(’”Entironrncnti.dRadia[ionProtcctirm,Sat’cty,wrdHcahh
Protection Information Reporting Rcquircmcnts,”
Chup.111,“EfllucntandEnvironmentalMonitoringPro-
gramRcquircmcn[s”).All oftheseDOEordcrsarcbcing,
or hm’cbeen,rucntly revised.

DOErcgulutcsradiwioncxpusurctolhcpublicandthe
workerbylimltingtherudiatirmdosethalcanbcrccc.ivcd,
Bccauscsomerdionuclidcsrcmaininthebodyandresult
inexposurelongafterintic, DOErequiresconsidcrdtion
of tic dosecommitmentcausedbyinhalation,ingestion,
or absorptionof suchradionuclidcs.This c~”aluation
involvesintcgri[ingthedosercccivcdfromradionuclidcs
overa standurdperiodof [imc. Forthisrqmrt, 50-year
dosecommitmentswerecalculatedusingdosefactors
fromRcfs.Al andA2. ThcdoscfactorsadopmdbyDOE
arcbascdontherecommendationsofPublication300fthc
InlcmationalCommissionon RadiologicalProtection

A3 now f~c[ors ~hal hdvc beenusedinhis rc~~(ICRP). .
arcprcscntcdin AppendixD.

In 1985,DOEadopmdinterimiimiLsthatlowcrcxiIL\
RadiationPrmcctionStandard(RPS)formcmbc.rsof the
generalpublic.’\4Tublc A-1 listscurrcnllyapplicable
RPSSforqxxuionsattic IAmrator) Off-sitemcawc-
rncntsarccomparedwithDOE’sD..ivcd Conccntdon
Guides(DCGs)for uncomrol!cdarciLs,onthebasisof a
rc~iscdRPSforthegeneralpublicof 100-mrcm/yrcffcc-
tivcdosecquivalcm(TabIcA-2).A5TheseDCGSrcprc-
scntthesmallestcslimauxlconccrurationsinwiilcrorair,
takenin continuouslyfora periodof 50 years,thatwill

rcsullin annualcffcctivcdosequivalcntsequalto the
RPSof 100mrcm.ThencwRPSSandtheinformationin
Ref.Al arcbawdonrccomrncndtitionsof theICRPand
theNationalCouncilonRadiationPro[cc[ionandMcas-
urcmcnts(NCRP).A3

Thccffcctivcdosccquiwdcmisthchypothcticalwholc-
bodydosethalwouldrcsuhin thesameriskof radia[ion-
induccdcancerorgeneticdisorderasagivenexposureto
anindividualorgan.Thecffcctivcdo.scisthesumof the
individualorgandoses,wcighmdmaccountforthesensi-
tivity of eachorganto radiation-induceddamage.The
weightingfaclorsarctakenfromtherecommendationsof
theICRP. The cffwtivc dosecquivalcmincludesdose
frombothintcmidandcxtcmalexposure.

Radiorwclidcconcentrationsin air andwa[crin un-
controlledareasmcawrcdby theLaboralo~’ssurvcil-
kmccpmgrw:’arccomparcdwithDCGSinlhisreport.In
addition10the 100-mrcm/yrcffcaivc doseRPS,expo-
suresfromtheairpathwayarcalsolimitedbyEPA’s1989
standardof 25 mrcm/yr(wholebody)and75 mmm/yr
(anyorgan)(TableA-1).A6 T. dcmons~d~ compliance

with thesestandards,dosesfrom the air pathwayarc
compareddirccdywiththeEPAdoselimits.OnDcccm-
bcr15, 1989,theEPA modifiedthislimitto 10-mrcm/yr
cffcctivcdo.scequivalent.ATThislimitwill h! inCffCCtfOr

1990.
Forchcmicalconstiiucnts indrinkingwater,standards

havebeenpromulgatedby theEPA andadoptedby the
NMEID (New MexicoEnvironmentalImprovcmcntDi-

A8 The EpAOSprimaryMMimumvision)(TableA-3).
ContaminantLevel(MCL) isthemaximumpermissible
ICVCIof a contaminantin waterthatis dclivcrcdto the
ultimateu.scrof a publicwatersystcm.A9The EPA’s
.sccondarywatcrstandardsccntrolcontaminamindrink-
ingwaterthatprimarilyaffectaestheticqualitiesassoci-
atedwith publicacceptanceof drinkingwater.A9At
considerablyhighcrconccntmtionsofthc.scconuiminanLs,
healthimplicationsmayarise.

Radioactivityin drinkingwaterisregulatedby EPA
rcgulationscontaincdin40CFR 141.A9The.scrcgulations
providethatcombined‘~a and22sRamaynd cxcccd
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TableA-1. DOERadiationProtectionStandardsfor
ExternalandInternalExposures

Expowre of Any Memberof the Publica—.

EffectiveDoseEqoivalentbat
Pointof MaximumProbableExposure

AllPathways
Occasionalannualexposure 500mrcmjyr
Prolongedcannualexposure 100mrcm/yr

No individualorganshallreccivcanannual
dose~uivalcnt in excessof 5000mrcm.

DoseEquivalentat
Pointof MaximumProbableExposure

AirPathwayOnlyd
WhOIC-bOdy dose 25 mrmn/yr
Dosetoanyorgan 75 mrcmlyr

OccupationalExposuresa

Slo&wticEffects 5 rcm(annualcffectivcdosecquivalcnt~

NonstochasticEffects
Lensof eye 15rcm(annualdosecauivalcnt~
Extremity 50 rcm(annualdosecquivalcnl~
Skinof thewholebody 50 rcm(annualdosecquivatcnt~
Organor tissue 50rcm(annudldosecquivalcnt~

UnbornChild
Entiregewa!ionperiod 0.55rcm(annualcffectivcdosequivalcnf)

alnkeepingwithDOE policj, cxposuresshallbelimitedtoassmalla fraclionof thercspcctivcannualdose
limits as practicable.DOE’SRPS applies~ ex~surcs from routineLaboratoryoperation,excluding
contributionsfromcosmic,terrestrial,globalfallout,self-irradiation,and mcdiciddiagnosticw.urccsof
radiation.Routineoperationmeansnwrnal,plannedoperationanddoesnot includeactualor potential
accklentalorunplannedreleasesExposurllin]it~formymcmbcrofthcgcncralpub[icarctakcnfromRef.A4.
LimitsforoccupationalexposurearctakentromDOE Order5480.11.

bAsusedbyDOE,effcctivedoscequivalcntincludesboththecffectivcdosequivalcntfromcxtcmalradiation
andthecommittedeffectivedoseequivalentto individualtissuesfromingestionandinhalationduringthe
calendaryear.

~orthepurposcsofDOE’sRPS,aprolongedcxposurcwillbeoncthatlasts,orispredic:edtolast,longcrthan
5 years.

%hesclevelsarefromEPA’srcgulationspromulgatedundertheCleanAirAct(40 CFR61, SubpartH).

‘Annualeffectivedosecquiv~entistheeffectivedoseequivalentrvccivcdin a year.
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TableA-2. DOE’sDerivedConcentrationGuides(DCGS)for UncontrolledArensand
DerivedAirConcentrations(DACS)for ControlledAreasa

DCGSfor
UncontrrdtedAreas D.4CS?or

(~Ci/mL) ControlledAreas—.—
Nuclide — Air Waler (pCihnL)

—
3H 1 x 10-7 ~ x ]()-3 2 x 10-5
‘Be 5 x 10-8 1x 10-3 8:: 1(?+

s9sr 3 x 10-:0 2 ~ !~-s 6 X ]fi-u
Wsrb g ~ ,0-,2 1x 10+ 2 x 10+

—
aGuidcsforuncontrolledareasarcbasedonDOE’SRPSfor[hcgcncmlpublic;A5thoseforcontrolled
arcasarcixiscdonoccupationalRPSSforDOEordcr5480.11(“Radii:ionRomctionforOccuputioniil
Workers,”Dwcmbcr21, 1988). Guidesapplytoconccrtwationsincxccssoftl-wcoccurringnaturally
or thatarcductofallout.

bGuidcsfor?~9Puand90Sramthemostappropria[cII>uscforgrossalphaandgrossbeta,rcspcctivcly.

5 x 10__9uCi/mL. Grossalphaactivi[y(including2~Ra,
buLexcludingr~donand uranium) muy not cxcccd
!5 X iG+ pC@j.’Q.

A scrumingkwclof5 x 10-9pCi/mL iscstabhshcd:0
dcturmincwhenanalysisspecificallyforradiumisotopes
isncccssary.In thisrcpori,plutoniumconcentrationsarc
comparedwiththegrossalphastandardfordrinkingwater
(TableA-3). For manmadebeta-andphoton-cmiuing
radionuclidcs,drinkingwatersmndardsarc limited to
conccntmionsthatwouldresultin dosesnotcxcccding
4 mrcm/yr,calculatedaccording‘maspccificdproccdurc.

Inthcirrcguliitions,lhcEPAhmc~mblishcdminimum
conccntrmionsof certaincontaminantsin watercxtracl
fromwastesinorderforthesewastestobcdesignatedas
hazardousbyreasonof toxicity.*IO ~c cx~ac[ionpro

ccdurc(EP) mustfo!lows[cpsoutlinedby theEPA ifi
40 CFR261,Appendix11.In thisrcpofi theEPtoxicity
minimumconcentrations(TableA-4) arcusedforcom-
parisonwith conccntmtionsof sclwtcdconstituentsin
cxtrac~fromtheLaboratory’sactivewasteareas,

9 x 10-’4 5 x 10-7 2 ~ ,()-11

1x 10-’3 6 X io-’ 2 x 10-”
1x 10-’3 6 X 10-7 ~ ~ ~o-11

3 x 10-’4 4 x 10-’ .2~ ,0-12

2 x 10-’4 3 x 10-7 2 x :o-i2

2 x 10-’4 3 x 10-7 2 x 10-’2
2 x 10-’4 6 X 111-’1 2 x 10-’2

(pdm3) (mg/L) (pg/m3)—
1x 1($ 8 x 10-’ 3 x 107

234U
235u
238

u
238pu

239~ h

2*U
241AM

Uranium,natural

\

137(-s 4 x 10-’0 3 A 10+ 7 x 10-8
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TableA-3. MaximumContaminantLevel(MCL)in the WaterSupplyfor
InorganicChemicalsandRadiochemicalsa

InorganicChemical MCL Radiochemical MCL
Contaminant (m#L) Contaminant (#Ci/mL)

PrimaryStandards
Ag

As
Ba
cd

Cr
1

F
I-lg
N03 (asN)
Pb
SC

SeconalwyStandards
c1
CLr
Fe
Mn
S04
Zrr
-rDsc
pH

0.05

0.05
1
0.010
0.05
4.0
0.002

10
0.05
0.01

250
1
0.3
0.05

250
5.0

500
6.5-3.5

Cros:alphah 15x 104

314 20x 104

aSourcc:Rcfs.A8 andA9.

bscc~x[ fordi~us~ionofapplicationofgross~p~ MCLandgrossa’pha
scrczninglevelof 5x 10+~Ci/mL.

~oud disso!vcdsolids.
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TabfeA-4. MinimumConcentrationsof
InorganicContaminantsforMeeting

EPA’sExtractionProcedure(EP)
ToxicityCharacteristics
for Ha?ardousWastea

Criteria
Concentration

Contaminant (m#L)

Arsenic 5.0
Barium 100.0
Cadmium 1.0
Chromium 1.0
Lead 5.0
Mercury 0.2
Selenium 1.0
Silver 5.0

aSOUICC:Ref.AIO.

A4,

A5.

A6.

A7.
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APPENDIX B

PROCEDURES FOR SAMPLING, DATA HANDLING,
AND QUALITY ASSURANCE

A. ThermoluminescentDusimeters

Thcm-nolumincsccntdosimc[crs(TLDs) usedat the
bborimmyarclilhium fluoridc(LiF)chips,6.4 mmsquarc
by @.9mm thick. TIN TLDs, afterbeingexposedto
radiation,cmit lightupontxing heated.Theamountof
lightisproportionalcotic amountof rimion towhich
theTLD wascxposmf.TheTLDsusedinrhcLaboratory’s
cnlironmcntalmonitoringprogramarc in.scnsilivc[0
ncu[’ens,sothecontributionofcos~:cneutronstonatural
backgroundradiationisnotmeasured.

Thechipsarcannealed[040WC(7525F)for1hourimd
thenccmlcdrapidl~”toroomtcmpcraturc.Thisisfollowed
bywmc~ilngat100’C(212CFJforIhourandag-aincooling
rapiti!yLOroomtcmpcraturc.Fortic anncalingconditions
lohcrcpcatablc,chipsarcputintorcclangularborosilicam
glassviafstiat hold48 LiF chipseach. The.scvialsarc
slippedintoaborosilicmcglassracksotheycankcplaced
all atonceintoovensmaimaincdat4(KYCand1O!!JC.

FourLiF chipsconsLilutca dosimctcr.TheLiF chips
arccrmraincdinaLwGpiuI threadedassemblymadeofan
opaqueycl]owiKCtaLCp!&sLic.A calibrationMNjS pre-
paredeachlimechipsarcannealed.Thccalibration.SCLis
readaLIhcstartof rhcdosimcrrycycle. Thenumberof
dosimclcrsandexposureICVCISarcdcLcrmincdforeach
calibrationinordertocfficicndyuscavailableTLD chips
andpersonnel.EachWI ccruim from20 Lo50dosimc-
LCrS.Thcx arcirradiaW~aLIcvclsbclwccnOand80 mR
using an 8.5-mCi137CsscwcccalibratedbytheNational
Bureauof Standards.

A faclorof 1 mrcm(tissue)= 1.050mR is usedin
evaluatingthcdosimctcrda~.Thisfactoristhereciprocal
of theprcductof therocnlgcn-[~riidconversionfaclorof
0.958formusclefor137Csandof0.994,whichcorrcclsfor
aucnuationof tic primaryradiaLionbeamaLclccrronic
equilibriumlhickncss.A rad-to-rcmcmnvcrsionfalorof
1.0 for gammarays is used,as rccommcndcdby the
InrcmationalCommissionon RadiaLionpKNCCLjOn.”1M2

A mcLhodof weighted]CaSL-SYUi.MCSlinearregressionis

usedto dctcrminctherelationshipbmvccnTLD rcmfcr
responseanddose(Lhcweightingfacmris[hevariance).R3

TheTLD chipsusedwcrcallfromthesameproduction
ba[chandweresclccmdby themanufacturersothatthe
measuredstandarddeviationinrhcrmolumincsccnLscnsi-
Livityis2.OYOto4.0%of themeanata IO-Rexposure.Al
thecld ofw-h fieldcycle,whetheracafcndarquarlcror
theLosAlamosMesonPhysicsFacilityoperationcyc’c,
Lhcdoseal eachnc[worklocationiscstimamdfromthe
regressionalongwiLhtheregression’supperandlower
~~~ c~nfjdcncc]imitsatlhcestimatedVdUC.MALLhccnd

of tic calendar year, individual fic]d cycle dosesarc
summedforcachlocation.Uncertainlyisc.alculatcdaslhc
summationinquadramrcoftic individualunccrtairAcs.B3

FunhcrdclailsarcprovidedintheTLD qualilyassur-
anceprojectplan.”~

R Air Sampling

Samplesarc collectedmonthlyaL25 continuously
B6Ajr pump5wi~ flowraLcsofabou~operatingsrmions.

3L/sarcused.AirbomcacrosolsarccolkctCdon79-mm-
diamctcrpolys[yrcncfihcrs.Eachfilterismountedona
cartridgethaLcontainscharcoal. l%is charcoalis not
routinelyanalyzedfor radioactivity. However,if an
unplannedrclcascoccurs,thccharcoalcanbcanafyxcdfor
any1311it mayhaveco]]~tcd. PW OfWCmti ah f:~w‘s

pamcxlthroughacartridgecmaining silicagcltoabsorb
aunosphcricwatervaporfor Iritiumanafyscs.Air flOW

ratesthroughMh samplingcartridgesarcmeasuredwith
rolamctcrs,andsamplingtimesarcrecorded.Thecndrc
airsamplig trainaleachstationiscicancd,repaired,and
cafibratcdasncdcd.

Two clum controlfihcrsarcusedLOdcuxtanypos-
siblecomaminalionof the25 samplingfillerswhilethey
arc in transit. l%c controlfilterszcompany tic 25
samplingfilterswhentheyarcplacedin theairsamplers
and whenthey arc rcLricvcd.The controlfillersarc
analymf for radioactivelyalongwidr tic 25 sampling
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filters. Analyticalresultsfor thecontrolfilms arcsub-
mc[cd fromtheappropriategrossrcsuhsto otruinnet
data.

Atoncon-si[cIoeation(N050,EOIO),airbomcri3dio-
aclivilysamplesarecollectedweekly,Airbomcparticu-
latemaucroneachfiheris countedforgrossalphaand
grossbetaac$:vitics,whichhelptracetemporalvariations
inradionuclidcconcentrationsinambientair. Thesame
mcasurcmcntsarc mademon[hlyon a fihcr from the
Esparlola(station1)regionalairsampler.

On a quarterlybasis,the monthlyfihcrsfor each
stationarcCUIin half. l%c filterhalvesarccombinedto
producetwoquarmrlycompositesamplesforcachstation.
Thefirstgroupisanalyzedfor23XPU,2392*u, and24’~m
(onsclectcdfilters).Thesecondgroupof filterhalvesis
savrxlforuraniumanalysis.

Fillersfromthefirs[composilcgrouparc ~nimd in
platinumdishes,treatedwithHF-HN03todissolvesilica,
wetashedwithHN03-HZ02todccomposcorganicresi-
due,andtreatedwithHN03-HCI toensureisotopiccqui-
Iibrium. Plutoniumisscparawdfromthercsullingsolu-
tionbyanioncxcl:angc.For 11selectedstmions,ameri-
cium is separatedby cationcxchangcfrom the cluam
solutionsresuhingfromLhcpluumiumseparationprocess.
Thepurifiedplutoniumandamericiumsamplesarc.sepa-
ruted,clectrodcpositcd,andmeasuredfor idpha-particle
cmissionwitiasolid-sta[calpha.dclh.[ionsys[cm.Alpha-
particlcenergygroupsassociamiw“ilhdecayof 238Pu,
ZJg2~ ~d 241AMarcill[c~a~d andthe conccn~ation

of eachradionuclidein irs rcsputivc fikcr sampleis
calculated.Thistechniquedoesnotdiffcrcntiatcbetween
238PU~d ~. Uranim an~yses byneutronactivation

analysis(seeAppendixc) arc doneonthesecondgrollp
of fihcrhalves.

Sihcagelcartridgesfromthe25airsamplingsuuions
areanalyzedmonthlyfor tritiatedwater.Thecartridges
containblue-’’indieating”gcltodctcrmincthedcgrccof
desiceamsatwation.Duringcoldmonthsof lowabsolute
humidity,samplingflow ratesare incrmsedto ensure
collectionof enoughwatervaporforanalysis.Wateris
distilledfromeachsilicagcleartridgcancanaliquotofthe
distillateis analyzedfor tritiumby liquid scintillation
counting.TIMamountof waterabsorbcxibythesiliw gcl
isdctcrrnim.1bythediffcrcnccbe[wccnwcigh~ofthegcl
beforeandaftersampling.

Anidytiealqualitycon~l forarralyscsdonein theair
samplingprogramis dcseribedin AppendixC. In brief,

bothblanksandstandardsarcanalyzedin conjunction
with normalanalyticalprocedures.AbouI 10%of the
analysesarcdevotedm qualitycontrol.

Furtherdetailsmay be foundin the iik sampling
qualityassuranceprojectpkm.”7

C. WaterSampling

Surface-and ground-watersamplingstationsarc
groupedby location(regional,pcrimctcr,on-site)and
hydrolo~icsimilarity. Wawr.samplcsaretakenonceor
twicea year. Samplesfrom WCIISarc collectedafter
sufficientwauxhasbeenpumpedorbailedtoensuretha!
thesampleisrcpresentativcofthcaquifcr.Springsamples
(groundwater)arccollemxtat thedisehargcpoint.

The watersamplesme collectedin 4-L (for radio-
chcmical)andI-L (for chemical)polycthylcncbott!ms.
The 4-L bottlesareacidifiedin thefield with 5 mL of
conccnwatcdnitric acid and thenarc rctumcd10 the
laboratorywithina fcw hoursof samplecollectionfor
IWation througha 0.45-~ milliporcmcmbranefilter.
Thesamplesarcanalyzedradiochcmicallyfor3H,‘mCs,
[o~] uranium,238~, and‘392%, asWCI1as fOrgrOSS

alpha,beta,andgammaactivities. Watersamplesfor
chemicalanalysesarchandledsimilarly.

Stormrun-offsamplesarcanalymdforradionuclidcs
in solutionandsuspendedsediments.The samplesarc
filteredthrougha 0.45-~ tihcr. Solutionisdclincdas
filtratepassingthroughthefiltcc suspendedsedimentis
definedastheresidueonthefilter.

Furtherdetailsmaybc foundin thewatersampling
qualityaSsuriUlccprojectplar3.B8

D. S<liland SedimentSampling

Two soil samplii,gprcreedurcsarc used. The first
proccdurcisuscdtotakcsurfaeccompositesamplm.Soil
samplesarccollectedbytakingfivcplugs,75mm(3.0in.)
in diameterand50 mm (2.0 in.) deep,at thecenterand
comersof a squarearea10m (33 ft) ona side. Thefive
plugsarc combinedto form a compositesamplefor
radioehcmicalanalysis,

The secondproeedurcis usedto collectsurfaecand
subsurfaccsamplcsatonesamplinglocation.Samplcsarc
collcctcdfromthreeIaycrsinthetop30cm(12in.)ofsoil.
A steelcylinderis insertedintothesoilat thesampling
point.Thcsoilenclosedbythccylindcristhencollected
by undercuttingthecylinderwdl a metalspatula. A

I?2

.
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secondspatulaisthenDlaccdontopofthecylindcrandthe
sampleistrarrsfcrrcdintoa plasticbagandIabclcd.

Samplesof thethreeIaycrsarcprcscrwdbyfreezing.
All equipmentused for collectionof the .samplcsis
washedwith a soapandwatersolutionanddriedwith
pitpcrtowels.Thisisdonebeforeeachsampleisuikcnto
reducethepotentialforcross-contamination.

Scdimcrrtsamplesarc collectedfromdunebuildup
behindboulacrsinthemainchannelsofpercnniidlyflow-
ing streams.Sitmplcsfrom the bedsof intermittently
flowingstrcamsarccollectedintic mainchamwl.Reser-
voir.scdimcntsaIccollcctcdfromaboat,usinganEckmwr
dredge. Bouomrc.scrvoir.scdimcntsarccollcctedfroman
arm It) by 1Scm (4 in. by 6 in.) toa dcptiof 5cm(2 in.).

Dcpcrrdingonthercmonfortakingaparticularsoilor
.wlimcntsample,it maybcanalyz.cdtodc[cctanyof the
following:grossaiphaandgrossbctaact.ivi[ics,90Sr,Iota]

uranium.‘37CS,238Pu,and239024’Pu, ~.lols[u~c dis~jlj~

fromsoilsamplesmaybcanidyzcdfor3H.
t.urthcrdciailsmaybefoundin [hcsoilandsediment

samplingqualitydssuranccpkm.ns

E. l.-~.otistufisSampling

LOCaland regionalproducearc sampledannually,
Fisharcsampledannuallyfromreservoirsupst.r~mand
downstreamfromtheLdxmtory.

Produceand soil samples;C collcctcdfrom local
tW fich produCc or soilgardensin thefall of eachYCX.

sampleisscaledin a labeled,plasticbag. Samplesarc
rcfrigcrmduntilpreparationforchemicalanalysis.Pro-
ducesamplesarcwashed,asif preparedforconsumption,
andquumitativcwet,dry,andashweightsarcdc[crrnincd.
Soilsarcsplitanddriedat 1(M)’C(212“F)txforcanalysis.
A complctcsamplebankis kcp[untilall rildiochcmical
imidyscsarecomplcuxt.Waterisdislillcdfrom.sarnplcs
andsuhmimd for tritium analysis,Produceashanddry
soilarcsubmiucdfor wudyscsof 9(1Sr,‘37CS,totidura-
nium 23Hpu,and239J~u.

At eachreservoir,hookandIinc,trw Iinc,orgill rwts
IN Fish, .Wdjmcnl,and wa~rUC USCd10 C3plUrCfish.

samplesare wansportcdunder icc M the hboritory for
preparation.Sedimentandwitmr.sarnplcsarcsubmilmd
directlyforradiochcmicalanalysis.Fisharcindividually
washed,asif forconsumption,and dissccwd. WCI, d~-,

anda$hweightsarcdc[crmincd,andashissubmiucdfor
analysisof‘Sr, *WCS,10Muranium,238Pu,and23g2aPu.

Furtherinformationmaybe foundin lhc foodsmffs
samplingqualityassuranceprojectplan.~’o

F. MeteorologicalMonitoring

Mctcuroicgicaldata arc continuouslygathcnxlon
instrumentediowcrsat five laboratoryIocitlimrs.Data
takenirwludcmcasurcmcn~sofwindspeedanddireclion,
standarddcvia[ionsof windspeedanddircct,ion,vcrtkxd
wind speedandiN standarddeviation,air tcmpcraturc,
dew-pointtcmpemmrc,rclmivchumidity,sol:wrwiiti[ion,
andprecipitation.

Thesepammclersarcmc~surcdal discrctcIcvclson
thelowersiii hcigh[sritngingfron]groundICVC1to91 m
(3(X)f[).F.achparamc[crlsmtisurcdevery3to5 seconds
id averagedorsummedover15-minute.intcrwds.Dtita
arc rccorkxlon digiwl cas.scuctiipcor mtnsmittcdby
phoneIinctoumicrocomputeril[ k OccupwionalHcal!h

hboriitoryal TA-5Y.
Datavalidationisaccomplishedwith~uk)miltdand

manualscrccnirrgtechniques.Onccompmcrcodecorn.
paresmcsurcddatawithcxpcctcdmngcsam!;Ii.somakes
compwisonsbasedon knownmc[eorologicitlrelation-
ships. Anolhcrcodeproducesdailyplotsof datafmm
eachtower. Thesegraphicsarc.:cvicwedto provitlc
wrothcrcha”kof dwdata.Thisscrccninghelpstodctccl
problcmswith the instrumentationtha[mightdcvckq
bctwczncalibrations.(Dependingon lhc inslrumcnts,
calibrationsarcdoneannuallyor semiannually).

Furtherdetailsmay be foundin tic meteorological
monitoringqui,dilywwmtnccprojectplan.’)’1

G. Data Handling

Mcwurcmcmsof riidhrchcmicalsamplesrequireM
analyticalor insuurncntalbackgroundslx sub~ilckd10
obtainnetwducs.Thus,nc[vitlucshat arcIowcrhn the
minimumdetectionlimit of animalylicaltcchniquc(SCC
AppendixC) arc sometimesob~incd. Consequently,
individudmtxtsurcmcnLscanrcsdl in viducs 0[ zero and

negativenumbers.Althougha ncgtt.ivcwducdoesnot
rcprcscn[itphysicalreality,it validlong-termaverageof
manymcasurcmcntscanbcobtaincdonlyif thevcrysmitll
and negativevalues arc includedin the popukition
calculations,B’2

For individualmtmurcmcms,unccrtitimicsarc re-
portedas the slandarddcviittion. These viilucsarc

123
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associrmdwith theestimated~arianccof counting and
indicatethe precisionof the coums.

Standarddct’ialionsfor tic stationand group(rc-
giorml,perimeter,on-si~)meansarccalculatedusingthe
followingequation:

\‘= i ‘=;N-l)- ‘

Cf= concentrationforsamplei,

E= meanof samplesfroma givenstationor
group,and

N = numberof siunplcscomprisinga station
or group.

Thisk“alucisreportedastheuncertaintyforthestation
andgroupmeans.

H. QualityAssurance

Collectionofsamplesforchemicalandradiochcmical
analysesfollowsasetproceduretoensurepropersample
collection,documentation,submittalforchemicalanaly-
sis,andpostingof analyticalrcs;hs.

Before~mplccollcction,theschcdulcandprcccdurrs
tobefollowedarcdiscussedwiththechemistorchc;,lists
in~”olvcdwithdoingthcanal}”s:s.Thcdiscussioninr!~dcs

. numberandtypeof samples:

● cypeof analysesandrcqui,cdlimitsof detection;

● propersamplecontainers;

● preparationofsamplccontaincrswithpreservative,
if needed;and

. samplescheduletoensureminimumholdinglime
of analysestocomplywithEPA criteria.

TheLaboratory’sHealthandEnvironmentalChcmis-
try Group(I-ME-9) issuesto the collectora blockof

samplenumbers~forexample,86.0071)with individual
numbersassignedbythecollectorloanindividualstation.
Thesesamplenumbersfollowthesamplefromcollection
throughanalysesandpostingof individualresults.

Eachnumber,representinga singlesample,is as-
signedto a particularstiuionand is enteredinto the
collector’slogbook. After the.samplcis colluted, the
dale,time,temperature(if water),oherpertincntinforma-
tion,andrcmarksarcenteredoppositethcsamplcnumber
and wationpreviouslylisted in the log tmok.

The samplecontaineris liIbclc6with stationname,
samplenumber,date,andpreservative,if added,

After thesampleis collected,it is deliveredto the
GroupHSE-9sectionleader,whomakesoutanumbered
r~ucst formentitled“HSE-9 Anal;JticalChemicalRe-
quest.”The requestformnumberis alsoenteredin the
collector’slogbookoppositesamplenumberssubmiuui,
alongwith the date the samplewas deliveredto the
chemist.Theanalyticalrqucst formscwcsasa “chain-
of-custody”for thesamples.

llc analyticalrqucs[ form containsthe following
informationrelatedtoownershipandthesampleprogram
submitted:(1) requester(i.e.,samplecolkctor),(2) pro-
gramcode,(3) sampleowner(i.e., programmarulgcr),
(4) date,and(5)totalnumbcrofsamples.Thcseu)ndpart
of therqucst formcontains(1) samplenumberor num-
bers,(2) matrix(e.g.,water),(3) typesof analyses(i.e.,
specificradionuclidcand/or chemicalconstituents),
(4) lcchnique(i.e.,analyticalmethodtobeusedforindi-
k“idualconstituents),(5) analyst(i.e., chemistto perform
analyses),(6) priority of sampleor samples,and(7) rc-
marks.Onecopyof theformgoestothecollectorforhis
file andtheothercopiesfollowthesample.

Qualitycontrol,analyticalmctlds andproccdums,
andlimitsofdetectionrelatedtoGroupHSE-9’Sanalyti-
calworkamprc.sentuiin AppendixC.

Theanalyticalresultsarcmurmd to thesamplecol-
lcctor,whopostsdataaccording10sampleandstation
takenfromthelogbook.Thesedatasheetsareincluded
in thereportandareusedto interpretdatafor thereport.

Furtherdetai!.,maybcfoundin thequalityassuraru
projectplanforeachprogram.B5~7”68~10~11
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APPENDIX C

ANALYTICAL CHEMISTRY METHODOLOGY

11. StiIblc L“onstituents

A num!-wro!”umrlj’[icfilmethodsarc USCCIforvarious
stJhlciwm)pcs. Thechoiceof methodistmcd onmany
cri [criti,includingLhcopcra(ionulSLWCofLhcinstrumcnr.s,
tinlc I]nliuwms, cxpa”tcdconccntrdliorrsin sarr,plcs,
qu;mti[yof samplea~ailublc,samplematrix,andEPA
rcgultitions.

lnw.rumcntdtechniquestivailublcincludeneutronac-
ti~’tition,utomicabsorption,ion chromatography,color
spcaropho;.mcwy(manualandtiulomatcd),potcnliom-
cuy,combustionanalysis,ICPMS,andinductivclycouplcd
pltisma alomic cmission spccwomctry(ICPAES).

Standard~hcmkidmctiods arcalsou.scdformanyof tic

commonwater-quali[ytcs[s.A[omicid).sorp[ioncapabili-
ticsincludeflame,furnace,coldvapor,andhydridegcn-
cmliorr,i]s well iLsIlamc-cmissionspcctrophotomcuy.
Ilc mc[hodsusedand rcfcrcnccsfor dctcrmirrationof
l’arious chcmical constituentsarc summarixcdin
TutdcC-1 (Rcfs.C5-C67). In 1986,tic EPARegionVI
ildn)inismitiongrwrtcdHSE-9limi[cdapprovalforalwr-
natit’ctestproceduresfor uraniumin drinkingwarcr
(dcliIycdncwroniLssay)andforchloridcindrinkingwater
and w’aslcwaicr (flow injection,withoutdistillation).
EPA approvalior othermodifiedmc[hodsis actively
hcing sought. HSE-9 is participatingin tic EPA-
sponsorcdstudymcvidua[cICPMS foracceptanceasan
EPA-apprrwcdmethodology.

C. OrganicConstituents

Envi:onmcntafwatersamplesarcanalyzedbyEPAor
modifiedEPAmethodology.Mcthodsuscdarcsupportd
bydocumcmcdspike/rccovcrystudies,methodandfield
blanks,nuurixspikes,surrogalcspikes,andblindquality
controlsamples.EPA rroccxfurcsarcmodifiedto tic
advanurgcofrcccr;advanccsinanalytica!separationand
analysistechniques.Volatile organiccompoundsarc
analyzedusingamodifiedformofEPAmethod524. Our
currenttargetlist of volat.ilccompoundstmals65. Water
samplcsarcanalyzedbypurgc-and-trapgaschmmatogm-
phy/mmsspcaromctry(PAT). Soilsarcarmlyzcdusing

hcatcdPAT.Scmivolatilcorganiccompoundsarcanaly~cd

by EPA method625 usingEPA-CLP(ContractIAxm-
toryProgram)protocol.Manualandwrtomawdmclhuds
hiivcbeendcvclopcdusingncutronactivationmscreenoil
samplesfor potcnliafpolychlonnamdbiphcnyl(PCB)
contaminationviatotalchlonncdctcrmination.Ca Volatile

organicstrappedoncharcoalarcanalyzedusingacarbon
disulfidc dcsorption/gaschromamgraphy/massspcc-
tromctrymclhod.

Instrurncntationavailablcfororganicanalysisincludcs
gaschromatographywitha varietyof dcuxxorsystcms,
includingmawqxctromctry,flameioniz~tion,andclcc!ron
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Table C-1. AnalyticalMethodsfor VariousStableConstituents

Technque StableCunAiuents Measured Rcfcrtmces
—. —.—-

Standardchcmictimetmds

Colorspcctrophotomctry

Neucronactivtion:
Insuumentaithermal

Instrumentalcpdwrnal

llcrmal neutroncapture
gammaray

I@diochemical

Delayedneutronassay

Atomc Nxqnion

Inductivelycoupledplasma
massspcctfomclry

Ionchromatography

Potcntiometric

Comb! .un

Corrosivity

Ignitability(flashpoint)

Automatedeolorimetry

Ind~tivelycoupledplasma
atomicemissionspcctromctry

Totalalkalinity,!mlncss,SO,-.2,so -2 C6, cYi4
TDS (muddissolvedsolids),conducfiv~ty,
COD (chemicaloxygendcmand)

Noj-, POd-3,Si,Pb,Ti, B Cfi,C(A

Al, Sb,As,Ba,Br,Ca,Cc,Cs,Cl, Cr, Co,Dy, C’7,(’ I2-C”I5, (.’64
Eu,Au, Hf, In, 1,Fc,La, Lu, Mg, Mn, K, Rb,
Sm,Sc,St, Na, Sr,S,Ta, Tb, l%, Ti, W, V,
Yb, Zn

Al, Sb,As,Ba,Br,Cs,Cr, F, Ga, Au, In, 1, C’7,C9, C16C2 I , C(A
La, Mg, Mn, Mo, Ni, K, SrT,,Se.Si, Na, Sr,
Th, Ti, W, U, Zn, Zr

Al, B, Ca,Cd,C, Gd, H, Fc,Mg, N, K, ‘Si,Na, C’7,C22-C2Y,C@
S,Ti

Sb,As,Cu,Au, Ir, Hg, Mo, 0s, Pd,Pt,Ru, C5-C7, C30CM, c’s1,c “A
Se,Ag,Tc, Th, W, U, La,Cc,Pr,Nd, Sm,ELI,
Gd,Tb, Dy, Ho,Er, Yb, Lu,235U/2UU

u C7,CR,c lo, c11 , CW, C40,
C64

Sb,As,Ba,Be,Bi, Cd,Ca,Cr, Co,Cu,Ga, In, C6, C41-C48, C52-C54, C64
Fc,Pb,Li, Mg, Mn, Hg,Mo. Ni, K, SC.Ag, Na,
Sr,Tc, Tl, Sn,Ti, V, Zn, Al

Sb,As,Ba,Bc,B, Bi, Cd,Cr,Co,CU.Ga, In, C64
Pb,Li, Mn, Hg, Mo, Ni, Sc,Br,Ag, Sr,Tc, Th,
Sn, i, V, Zn, U, I, Tl, La, Cc,Pr,Nd, Sm,Eu,
Gd Tb, Dy, Ho, ix, 170,Lu

F“”,Cl-, I$r-,NO - NO,-, S04-2,~4-3 C49,cm
Na+,K’, ?vlg’2,C;:z

F-, NH4*.PMBr-,C12(total),Clz(free) C50,C55, Ca

C, N, H, S, totalorganiccarkon C29,C61, C(52,C64

— C56,C57

— C56,C58

CN-. jqHd’, ~4-3, N03-, NO ‘, Cl-, COD,
f

C6, C59-C61, C64
TKN (totalKjcldahlnitrogen, Si, B, SOd-2,Cr+6

Al, Ag,As,B, Be,Ba,Cd,Co,Cu,Ca,Cr, Fc, C64-C67
K, Li, Mg, Mn, Mo, Na,Ni, P,Pb,Re,S, Sb,
Se,Si,Th, Tl, V, Y, Zn
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capture. Also available is a high-pressureliquid chro-
m:@.yaphequippedwi[hanultraviolet(UV) andrefrac-
tiveindexdetectionsystcm,aninfraredspcctrophotomc-
tcr,anda UV/visiblespcctrophotornctcrforcolorimct.ric
wulyscs. Mcdmdsusedfor wunplcpreparationinclude
solventextraction,soxhlc[cxtrmxion,liquid/liquidcxtrac-
tion, tiudcmadanishconccntm[ion,columnseparation,
hm.i space,imdPAT. The mcthotfsusedforimidyscsin
l~sg, ~]ollgWithr~furcnccs,arc shownin T~blcC-2.

TutdcsC-3 throughC-7 showconqxmndsdctcrrnincdby

thesemethodsi~(l rcprc.scntativcdctcutionlimits.(:c90m0
Theorganicmixed-w~stcprogramisfunctioningm a

linliwf-san]plc basis.Equipn~cnt~ndpcrsonnc;arcbi:i,~g
dcdic~[cdto his analyticalprogram. Special.tindling
promlurcsfor10W-1CVC1mixed-wxlc.siunplcshilvcbi!cn
implcmcntcd.Futureexpansionintoa largerlaboralor--
will ~ilOWtheprogramtopmccssunincrcascdnumberof
smplcs.

D. AntilyticalChemistryQualityEvaluation
Program

1. introduction. Control.samplcsarcanidyzcdin
cmrjunclionwiththenormalanal}’ticidchemistrywork-

load. Suchsarnplcsconsistof scvcridgcncridtypes:
cafibmtionstwdards,rcagcu blimks,processblanks,
matrixblanks,dupliciucs,spikes,andrcfcrcnccmalcrials.
Analysisof controlsarnplcsfills twoneedsin analytical
work: (1) it providesqualily conl.rolover amdyticid
proceduresso tluuproblcmsthol might occurcan be
idcntilicdandcorrcctcd,and(2)dalaoblaincdfromarrafy-
sisofcontrolsamplespcm~itcvtdua[ionofthecapabilities
of a particularanalytic-almchniquctodctcrrninca given
clcmcntor constitucmundera certainscl of circum-
stances.

In 1989,blindumplcswereaddedtoom previously
completelycpcnqualitymsuriincc(QA) umplc system.
Blind QA samplesarc disguisedand numbcruito rc-
scmblcunknownsamplesina.sct,andnoaucmplismade
toconcealtheidcnti[yof theopenQA samplesfromthe
analyst. !n neithercasearc the concentrationsof the
analytcsof interestrcvcafcduntilatlcrthedatahavebwn
formidly reported.

Thesesarnplcsarc submiuuito the laboratoryal
regularimcrvidsand arc analymi in msociaticrnwi[h
othersamples;thu[is,tlicyarcnotham.tkxtmouniqueset

of samplr,s.Wc (cclii wouldhcdit’ficuhforanalysts10
givethesamplesspecialattcn:ion,evenif theywereso

TaMeC-2. MethodSummary(organic Cnrnpounds)

Analyte ftlatrix Methoda Techniqueb Reference
—

Volutilcorganic
compounds Air — Gc/Ms C64

Soil CLP1524 PAT/GC/MS C63-C65
Wiltcr 524 PAT/GC/MS C63

EPCloxicity Spil 1310,8080 GC/ECD C65
8150

PCBS Water 606 GC/ECD C63
Soil 8080 GC/ECD C65
Oil IH 320 GC/ECD C64

Scmiiolutilcorganic
compounds Soilandwaste 625 Gc/fvls C69,C70

—
‘ContractLaboratoryProgriirn(CLP), indusu,alhygiene(IH).

‘Gm chrurmatography(GC),purgeandtriip(PAT), electroncapmrcdetection(ECD), and
massspwromcuy(MS).

CExtractionproccdurc(EP).
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TableC-3. Volatileorganic Compoundsin Water,
Determinedby PATAnalyses

Representative
Limitsof Quantification

Compound CAS# (U@)

Chloromcthanc
Vinyl chloride
Bromomctlmnc
Chlorcxxhanc
Acetone
Trichlorofluoromcthanc
1,1-Dichlorocthcnc
Mcthylcncchloride
Carbondisulfldc
(-1,2-Dic!doroethcnc
1,1-Dichloroeth~c
c-1,2-Dichloroethcnc
Bromochlommcthanc
Chloroform
1,2-Dichloroethanc
1,1-Dichloropropenc
Vinyl acctatc
2-Butanonc
2,2-Dichloropropanc
1,1,1-Trichloroethanc
Carbontctrachloridc
Bcnzcnc
1,2-Dichloropropanc
Trichloroethcnc
I)ibromomctianc
Bromodichloromcthanc
~-1,3-Dichloropropenc
c-1,3-Dichloroprrqxxrc
1,1,2-Trichlorxthanc
1,3-Dichloropropanc
Chlorodibromomcthanc
Bromofonn
4-Mcth::-2-pentanonc
Tohmrtc
2-Hcxanone
1J-Dibromomcthanc
Tctmchlorocthcnc
Chk]robenzene
1,1,i ,2-Tctrachloroethanc
1-Chlorohcxmc
Ethylbenzcnc
m,p-Xylcnc(total)
o-Xylcnc
Styrene

74-87-3
75-01-4
74-83-9
75-00-3
67-64-1
75-69-4
75-354
75-09-2
75-15-0

15660-5
75-34-3

15659-2
74-97-5
67-66-3

107-06-2
563-58-6
108-05-4
78-93-3

590-20-7
71-55-6
56-23-5
71-43-2
78-87-5
79-01-6
74-95-3
75-27-4

1006-10-26
1006-10-15

79-00-5
142-28-9
124~p-I
)>-25-2
10-81-1

108-88-3
59-17-86
74-95-3

127-18-4
108-90-7
63G20-6
544-10-5
100-41-4

108-38-3+ 106AI2-3
95-47-6

100-42-5

20
20
20
20
20
10
10
10
10
10
10
10
10
10
10
10
20
10
10
10
10
10
Ic
10
10
10
10
10
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
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TableC-3 (Cent)

Compound

1,1,2,2-Tctsiichlcmcthanc
1,2,3-Trichloropropanc
Isopropylhcnzenc
Bromobcrwcnc
n-propylbcrw.cnc
2-Chlorotolucnc
4-Chloro[olucnc
1,3,5-Trimcthylbcnzcnc
ferf-Butylbcnxcnc
1,2,4-Trimcthylbcnzcnc
sec-Butylbcrrzcnc
1,3-Dichlorobcnzcnc
1,4-Dichlorobcnzcnc
p-Isopropyltolucnc
1,2-Dichlorobci~zcnc
n-Bu[ylbcnzcnc
1,2-Dibromo-3-chloroproparrc
1,2,4-Trichlorobcnzcnc
Naphthalcnc
1,2,3-Trichlorobcnzcnc
Hcxachlorobutadicnc

CAS#

79-34-5
96-18-4
98-82-8

108-86-1
103-65-1
95-49-8

106-43+
108-67-8
98-06-6
95-63-6

135-98-8
541-73-1
106-46-7
99-87-6
;S-JO-1

104-51-8
96-12-8

~~o-82.I
91-20-3
37-61-6
87-68-3

Representative
Limitsof Quantification

(W@)

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

Column: SupelcoDB 624,30 m x 0,530mmx 1.5~. Lirniisof detectionarc
estimatedusingthe minimum signal requiredto yieldidentifiablemassspectd
scan.

inclined. Wc endeavorto run at km 10% of stable
conslitucnt,organic,andsclccml radioactiveconstituent
arxdyscsfis quality control samplesusing the materials
dcscribcdatx)vc. A detaileddescriptionof ourquality
assuranceprogr~manda complc[cIislingof ourannual
resultshavebeenpublishedannuallysince1976.m’sa2

2. RadioactiveConstituents. Qualitycontroland
qualilyassurancesamplesforradioactiveconstitucmsarc
obtainedfromouLsidcagcncics,in addilion to thosethat
arcpreparedintcmidly.TheQualityAssuranceDivision
of the ErivironmcntalMonitoringSystemsLaboratory
(EPA,LasVcgiLS)provideswater,foodstuffs,andairfiltcr
samplesforanalysisof grossalpha,grossbeta,3H,40K,
‘CO, b5ZrI,90Sr,1-u, ‘311, I“CS, 137CS,‘Ra, and
zJW~pu~ pm of~ ongoinglaboratoryinkfComptiSOn
program.TheNationalInstituteof StandardsandTech-

nology(NIST, formerlylhc NationalBureauof Stan-
hd$) providesseveralsoilandscxiimcntstanaamrcfcr-
cnccmaterials(SRMS)for cnvirocmcntalradiwcl;*.”i~j.
ThcscSRMsarcccttificdfor@Co,wSr,‘37Cs,~a,~aPu,
Z39%U, ~lAm, ~d ~vc~ o~~r nuclidcs,~c ‘E’s

EnvironmentalMcasurcmcntsLaboratoryalsoprovides
qualityassurancesamples,

Soil,rock,andorcsamplesobtainedfromtheCana-
dianGeologicalSurvey(CGS)arcusedforquid,~yassur-
anceof uraniumandthoriumdctcrminalionsin silicate
matrices.Our ownin-housestandardsarc: cparcdby
addingknownquantitiesof liquid NIST mdioactivity
SRMStoblankmatrixmaterials.

3. Stable Constituents. Qualityassurancefor the
stableconstituentana!ysisprogramis rrnintaincdby
analysisof ccrtificdcJwe!l-charactcrimdcnvirrmmcntal
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TableC-4. VolatileOrganicCompoundsin Solids,
Determinedby SW-846Method8010Analyses

Limitsof Quantification
Compound CAS# (P@@

Chloromcdmnc
Vinylchloride
Bromomcthane
Chloroetlmne
Acetone
Trichlorofluoromcthanc
1,1-Dichlorocthcnc
Mctiylcncchloride
Carbondisulfidc
t-l ,2-Dichloroelhcnc
1,1-Dichloroethanc
c-1,2-Dichloroeticnc
Bromochloromcthanc
Chloroform
lz-Dichloroethanc
1,1-Dichloropropenc
Vinyl acctale
2-Butanonc
2,2-Dichloropropanc
1,1,1-Trichloroetianc
Carbontclrachloridc
Bcnzcnc
1z-Dichloropropanc
Trichloroethcnc
Dibromomethane
Bromodichloromcthanc
I- I ,3-Dichloropropene
c-1,3-Dich!oropropenc
1,1,2-Trichloroethanc
1,3-Dichloropropane
Chlorodibromomcthanc
Bromoform
4-Methyl-2-penkmone
Tolucnc
2-Hcxanone
12-Dibromomethanc
Teuachloroethenc
Chlorobenzene
1,1,1,2-Telrachloroetianc
l-Chlorohcxanc
Ethylbenzcnc
mp-Xylcnc(total)
0-Xylcne
Stymne
1,1,2,2-Tctrachloroethanc

74-87-3
75-01-4
74-83-9
75-00-3
67-64-1
75-69-4
75-354
75-W-2
75-15-0

156-6
75-34-3

156-594
74-97-5
67-66-3

107-06-2
563-58-6
108-05-4
78-93-3

59@20-7
71-55-6
56-23-5
71-43-2
78-87-5
79-01-6
74-95-3
75-27-4

1006-10-26
1006-10-15

79-00-5
142-28-9
124+8-1
75-25-2
10-81-1

108-88-3
59-17-86
74-95-3

127-18-4
108-90-7
630-20-6
544-1o-5
100-41-4

108-38-3+ 106A42-3
9547-6

100-42-5
79-34-5
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10
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10
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10
10
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TabteC-4 (Cent)

Limitsof Quantification
Compound CA.S# (I.@@—
1,2,3-Trichloropropanc
Isopropylbenzcnc
Bromobenzcnc
n-propylbenzcnc
2-Chloro[ohcnc
4-Chlorotohtenc
1,3,5-Trimcthylberwcnc
wrt-Butylbenzcnc
I 7 f Trimc~ylbenz.cnc
~ec-Butylbenzime
1,3-Dichlorobcnzcnc
1,4-Dichlorohnzcnc
p-Jsopropyltolucnc
1z-D~chlorobenzcnc
n-Butylbenzcnc
1,2-i)ibrom&3-cMoropropanc
1z,4-Trichlorobenzcnc
Naphthalcnc
1Z,3-Trichlorobenzenc
Hcxachlorobutadicnc

96-18-4
98-82-8

108-86-1
103-65-1
9549-8

106-43-4
108-67-8
98-06-6
98-63-6

135-98-8
541-73-1
106-46-7
99-87-6
95-50-1

104-:1-8

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

96-12-8 10
20-82-1 10
91-20-3 10
87-61-6 10
87-68-3 10

column: SupelcoDB 624,30m x 0.53mmfusedsilicacapillary,usingamcthanolic
partitionwithPAT. Limitsofqurmtificationarccalculatedfromtheinterecp[of the
extcmalcalibrationCUIVCusinga Ilamcionizationdetector.

malcriais.ThcN(ST hasa Iargcsetofsilicate,water,and
biologicalSRMS. TheEPAdistributesmineralanalysis
andtraceanalysiswaterstandards.Reekandsoilrcfcr-
cnccmaterialshavebeenobtainedfromtheCGSandthe
UnitedSEUCSGeologicalSurvey(USGS). Detailsof this
programhavebeenpublishedclscwhcrc.mz

Theanalyticalqualitycontrolprogramfora specific
batchof samplesis the combinationof manyfactors.
Theseincludethe“fitofthecalibration,”insmmcntdrif~
calibrationoftheinstrumentand/orrcagcnts,recoveryfor
SRMS,andprecisionof rcsuhs.In addition,thereis a
programfor evaluationof thequalityof resultsfor an

c-73These individual Waterindividual water sample.
samplequalityratiosarcthesumof themillicquivalcnt
(mcq)eat,ionstothesumofmeqanions,themcqhardness
of tic sumof meqCa+2and Mg+2,theobservedmtal
dissolvedsolids(TDS) to tic sumof solids,and the
observedconductivitytothesumofcontributingconduc-
tivitics,asWC1lasthetworatiosobtainedbymultiplying

(0.01)x (conductivity)andd;vidingby themeqcations
andthemcqanions.

4. OrganicConstituents.Soilsamplesarcreccivcxl
fortheanalysisof volatileandsemivolatilcorganiccom-
pounds,pesticides,andherbicidesforcompliancework
doneundertheRcsourccConservationandRecoveryAct
(RCRA).Ccrtiliedmatrix-basedrefcrcr.ccmaterialswere
notavailablefortheseanalyses,sostocksolutionsof the
amlytcswerepreparedandspikeddirectlyonblanksoil
bythcqualityassuranccsee[ion.Bccauschomogcncityof
thesamplecouldnotbeensured,theentiresamplewas
analyzed.Volatileorganiccompoundsarcanalyzedby
gaschromatography/masss~tromclry andarcnowspiked
in themicrogram-per-kilogramrange.

Themajorityofwatersamplessubmittedduring1989
werecnvircmmcntalcompliancesamplesfortheanalysis
ofpesticidcs,hcrbicidcs,volatilcand.semivolatilcorganic
compounds,and W2BS. Methodsweredevelopedand

133 J



TableC-5. Semivo!atileOrganicCompoundsin Water

Limitsof Quantification
Compound CAS# @@).—

N-Nirrosodimcthylamine
Anitine
Phenol
Bis(-2-ehloroefhyl)ether
2-Chlorophenol
IS-Dichlorobenzene
1,4-Dichlorobcnzene
Benzylalcohol
lz-Dichlorobenzene
2-Methylphenol
6is(2-chloroisopropyl)cthcr
4-Methylphenc!
N-Nitroso-di-n-propylamine
Hexachlorocthanc
Nitrobenzene
Isophixone
2-Nitrophenol
2,4-Dimethylphenol
Benzoidacid
Bis(-2-chloroethoxy)metianc
2,4-Dichlorophenol
lz,4-Trichlorobenzcne
Naphthalenc
4-Chloroaniline
Hexachlorobutadiene
4-Ctdo~3-methylphcnol
2-Methylnaphtlmlcne
Hexachlorocyclopentadienc
2.4,6-Trich.lorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethylpkhalate
Acemphtiylenc
3-Niwoanitine
Acenaphthene
2,4-Dinifrophcnol
4-Nitrophenol
Dibcnzofuran
2,4-Dinitroducnc
2,6.Dinitrotoluene
Diethylphthalaie
4-Chlorophcnyl-phenylcticr
Fluorene
4-Nitroaniline
4,6-Dinitro-2-methylphcnol
fi”-Nltrosodiphenykunine

/-
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62-75-9
62-55-3

108-95-2
111-444
95-57-8

541-73-1
106-46-7
10&51-6
95-50-1
9548-7

39638-32-9
io6-44-5
621-64-7
67-72-1
98-95-3
78-59-1
88-75-5

105-67-9
65-85-O

111-91-1
12CL83-2
120-82-1
91-20-3

106-47-8
87-68-3
59-50-7
91-57-6
7747-4
88-06-2
95-954
91-58-7
88-744

131-11-3
208-96-8
99-09-2
83-32-9
51-28-5

10@02-7
132-64-9
121-14-2
6W20-2
84-66-2

7005-72-3
86-73-7

IO@O1-6
534-52-1
86-30-6
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10
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TableC-5 (Cent)

Limitsof Quantification
Compound CAS# w)

Azobcnzenc
4-Bmmophenyl-phcnylethcr
Hcxachlorobcnzc]ic
Pcmachlorophcnol
Piicnanlhrcnc
Anthraccnc
Di-n-butylphthalatc
Fluoranthcnc
Bcnzidinc
Pyrcnc
Butylbcnzylphtialatc
3,3’-Dichlorobcnzidinc
Bcnzo(a)anthraccnc
Bis(2-cthylhcxyl)pht.halate
Chryscnc
Di-n-octyl phthalatc
Bcnzo(b)fluoramhcnc
Benzo(k)fluoranthcnc
Bcnzo(a)pymnc
1ndcno(l,2,3-cd)pyrcnc
Dibcnzo(a,h)amhraccnc
Bcnzo(g,h,l]pcrylcnc

103-33-3
101-55-3
118-74-1
87-86-5
85-01-8

120-12-7
84-74-2

20644-0
92-87-5

129-00-0
85-68-7
91-94-1
56-55-3

117-81-7
218-01-9
117-84-0
205-99-2
207-08-9
50-32-8

193-39-5
53-70-3

191-24-2

50
10
10
50
10
10
10
10
50
10
10
20
10
10
10
10
10
10
10
10
10
10

Table C-6. VolatileOrganicCompoundsDeterminedin Air
(PoreGas)

Limitsof Quantification
Compound CAS# (@tube)

Chloroform
1,1,1-Trichloroc[hanc
Bcnzcnc
Carbontctrachloridc
Trichlorocticnc
Tolucnc
Tcuachloralhcnc
Chlorobcnzcnc
Ethylbcnzcnc
o-Xylcnc
m,p-Xylcnc(K@
1z,4-Trimc[hylbcnzcnc

67-66-3
71-56-6
71-43-2
56-23-5
79-01-6

108-88-3
127-18-4
108-90-7
100-41-4
9547-6

108-38-3and106-42-3
95-63-6

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
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TableC-7. llP Toxicityof (_@anicContami;tr.Ms

Maximum Representative
Concentration DetectionLimits

Contaminant (mg/L) (mg/L)a

Endrin(l,2,3,4,10,1@hcxachloro-6 0.02 0.006
7-epxy-l ,4,4a,5,6,7,8,8a-octahydro-l
4-endo,endo-5,8-dimcthanonaphtha.lcnc)

Limkwc 0.4 0.0002
(u,a$,a,rx,~-hcxachlorocyclohcxanc.gammaisomer)

Mcthoxychlor(1,1,l-trichloro- 10.0 0.004
2,2-bis@-mcthoxyphcnyl)ethanc)

Toxaphcnc 0,5 0.020
(technicalchlorinatedcamphcnc,67%-69% chlorine)

2,4-D (2,4-dichlorophcnoxyaccticacid) 10.0 0.016

2,4,5-TP(Silvcx) 1.0 0.005
(2,4.5-trichlorophcnoxypropionicacid)

aColumn:30m x 0.32-mmSPB-5fusedsilicacapillary,Detectionlimit wascalculatcd
as4 timesthegaschromatographybackgroundnoisefoundwhenan electroncaplurc
dctutorwasu.sd.

refinedforin-houscprcpara[ionofqualitycontrolsamples
forvolatilcandscmivolatilcorganiccompoundsinwaler.

Oil sampleswerereceivedfor theanalysisof PCBS
andorganicsolvcms.The majorityof theseoilsawail
disposalbytheIxhratory’s WasteMamigcmcntGroup
(HSE-7) and include oil from decommissionedtrans-
fornrcrs.Thercmainingoil sarnplcswerecnvironmcrrtal
or industrialhygicncsamplesIakcnfromarcasofpossiblc
Cent.arll;ikltion.

QualitycontrolsarnplcsforPCBSwerepreparedby
diluting EPA standardsor by preparingstandardsin hcx-

arrcfromtheneatanalyte.In theUnitedS’Xes,theonly
FWBSthathavebeenfoundin wanshncrs havebeen
PCBS1242, 1254,and 1260. Sarnplcssubmittedfor
analysishavecontainedonly thesePCBS,sotheyhave
bearusedmspikcqualityc.ontrolsamplm.Vacuumpump
oil waschosenfortheoil baseblankafteranexperiment

withvariousbrandsofmotoroilsitowedcxccssivcmatrix
inlcrfcrcnccs.

5. IndicatorsofAccuracyandPrecision.Accuracy
isthcdegrccofdiffcrcnccbctwccnavcragctcstrcsultsand
trucrcsuhs,whenthelattcramknownorassumed.Preci-
sionis thedegreeof mutualagrccmcntamongrcplicatc
mcawrcmcnts(frequentlyassessedby calculatingthe
standarddeviationof asetofdatapoints).Accuracyand
pruisionarcevaluatedfromresul~of analysisof rcfs]-
cnccmaterials.‘l%cscresults(;) arcnormalixd to the
knownqualityinthcrvfcrcnccmaterialtopermitcompari-
sonamongrcfcrcnccmatcrialsofasimikirmatrixcontain-
ingdifferentconcentrationsof theanalyte:

= Reportedquantity
r

Knownquantity “
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A meanvalueR forallnormalizedanalysesofagiven
(ypciscalculatedasfollowsfora givenmatrixtype(N is
totalnumberof analyrid dclcrmimuions):

ziri
R=—

N’

Standarddeviationsof R arc calculaicdassuminga
normaldistributionof thepopulationof analyticaldctcr-
mirmtions(N):

[

= Xi(R-rj)2
s

‘-(N-l) “

The.sccalcularcdwducsarcprc.scntcdm theHSE-9
“RAof Std Dcv” in”Tirblcs~-8LuoughC-20. The mean
VJIUCof R is a measureof theaccuracyof a proccdurc.
Valuesof R gnmcr thanunity indicalca positivebim in
[hcanalysis;valuesICSSthanunity,a ncg~tivcbias.

The smndarddcvialionis a measureof precision.
precisionisafunctionoftheconccntra[ionofanalytc;that
is.astheabsoluteconccntmtionapproachesthelimit of
detection,precisiondctcriorams.Forinstance,thepreci-
sionforsomedctcrrninationsisquitelargebecausemany
standardsapproachthelimiLsof detectionofa mcasurc-
mcnt.Wcaddressthisissuebycalculatinga ncwquality
assuranceparameter,
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dl~E - ~Cl< 1.96 (.$&j2+(SC)* ,

whereXz andXCarcthecxpcrimcntallydeterminedand
ccnificdor consensusmeanelcmcntalconcentrations,
rcspcctivcly,andSEandSCarcthestiindarddeviations
associatedwithXi andXC,rcspxtivcly. Ananalysiswill
beconsideredundercontrolwhenthisconditionissa\is-
ficdforaccrtainclcmcntinagivcnmatrix.Dctailsonthis
approacharcprcscmcdelsewhere.c72 ~c ~rccfl~gc of
thetestsforcachparameterthaifellwithin*2 propagated
standarddeviations(undercontrol),bctwccnti? and*3
propagatedstandarddeviations(warningIcvcI),or olJ[-

sidc*3 propagatedstandard&viaLions(outofcontrol)IS
showninTablesC-8 toC-23. A summaryof theoverall
stateof statisticalcontrolfor analyticalwork doneby
HSE-9isaisoprovidedinTablesC-21 toC-23.

A newtable,C-24,hastin addedthisyear,summa-
rizing our recoveryinformationon organicsurrogate
compoundsrequiredforu.scintheEPA-CLPprotocol.All
meanrcxovcricsarcwithintheEPA limits,althoughthe
standarddeviationsarclarge.A summaryof theoverall

stale of statisticalcontrolfor analyticalwork doneby
HSE-9ISprovidedinTableC-25.

Formostmdiochcmicalandinorganicanalyses,more
than90%arcwithin*2 propagatedstandarddeviationsof
theccnificdlconscnsusmeanviducs(undercontrol).Our
performanceonstableelementsin biological improved
significantlythisyear,butourriitiiochcmicaldetermina-
tionsinbiologicaldctcrioratcd.Ourorganicanalysesin
bulk materialsremainedundercxccllcntcontrol,andour
organic determinationsin water improved significantly
over lastyear. However,our overallpcrlormanccon
organicmcasurcmcntsinsoilsdctcrioratcdmarkedlyover
thcprcviousyear’smarginal record.Thisareawill bethe
focusof increasedqualityassurance/quttlilycontrolcf-
fonsin rhcfuture.

Ncw instrumentationhas beenpurchasedfor the
analysisofvolatileorgitniccompounds,andconsiderable
improvementhasbeenshownin thisarea. Analysesof
scmivolatilcorganiccompoundscontinuetoposeachal-
Icngc,butnewcxtnctionmethodsarcbeingdeveloped
thatshowpromise. Additionalcxpcncnccdpersonnel
havebeenhiredfor theanalyskof scmivolatilccom-
pounds,currcntJythe mostcomplexorganicanalysisof
theenvironmentalprotocols.

The analysisof any organiccompoundrm silicate
materialsisdif(icultbecauseof thetrcm(,nduusnumber
andtypcsofmatrixcomplications.Inadditiontothcblind
qualitycontrolsamples,theanalystspikessamplesfor
volatileandscmivokitilccompoundanalysiswithaseries
of threetofivesurrogatecompoundsandchecksfor the
pcrccntagcofrccovcry,mdirectedbyEPAguidclincs.If
theserccovcricsarcow of acceptablerange,corrective
actionshouldbe taken. Matrix spikesamplesarcalso
prepared.A portionof theactualsampleisspikedwith
targetcompounds,and rccovcncsarc evaluatedusing
EPAguidelines.

Data on analyticaldetectionlimits arc given in
TableC-26.
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TableC-8. Summaryof HSE-9Quality.As..urunreTestsfor 1989
(StableElementAnalysesin Biological)

Numberof <2a 2a-3a >36 HSE9
Analysis Tests (%) (%) (%) Ratio* Std Dev

—.

Al
As
Br
c
Ca
Cd
c1
Cs
Cu
H
H20
In
K
Mg
Mn
N
Na
s
u
v

14
3

20
24
21
3

18
16
17
24

1
21
8

18
15
24
18

117
12
20

57
100
95
62

100
100
100
100
100
75
—

95
101
89

100
92
94
96
83
95

21
—

5
38
—
—
—
—
—
4

—
5

—
11
—
8
6
3

—
—

21
—
—

—
—
—

—
21

100

—

—

17
5

1.13t 0.58
0.79* 0.13
1.26k 0.40
1.02f 0.01
0.99+ 0.14
1.04
0.95* 0.05
1.27k 0.22
1,59* 0.91
1.06i 0.02
0.91
0.53+ 0.11
0.92t 0.04
0.98t 0.18
1.07* 0.06
0.98t 0.11
1.28* 0.41
1.01* 0.21
0.90t 0.29
1.29* 0.54

TableC-9. Summaryof HSE-9QualityAssuranceTests for 1989
(StableElementAnalys&in Filters)

Numberof c2a 2a-3a >3a HSE9
Analysis Tests (%) (%) (%) Ratio* Std Dev

Al
Be
Br
Cd
Cr
Cu
Li
Mn
Ni
Pb
u

Zn

6
187

1
32
2
1

13
3
3

140
28
32

50
96

100
100
50

100
53

100
100
93
93

100

33
4

—
.—

—

6
—

17
1

—
—
50

23
—
—
—

7
—

1.51k 0.62
1,02* 0.11
0.72
1.02* 0.04
0.80* 0.21
1,12
0.75* 0.13
1.04* ().06
0.87f 0.11
0.96* 0.10
1.07+ 0.44
0.98f 0.06
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TableC-10. Summaryof HSE-9QualityAssuranceTestsfor 1989

(StableElementAnalysesin BulkMaterials)

Numberof <2(J 2+3a >36 HSE9
Analysis Tests (%) (%) (%) Ratio* Std Dev

Ag
A~
~J~
Cd
Cr
Fc
Flashpoint
Heatcapacity
Hg
Ni
Pb
Sc
TI

21
5

16
11
22

1
10
2
3
8

23
17
3

100
60

100
100
100
100
100
100
100
100
100
100
100

—
40
.—
—
—
—
—
—
—
—
—
—
—

—
—
—
—
—
—
—
—
—
—
—
—
—

1.14t 0.22
0,81* 0.29
1.13f 0.11
1.03f 0.09
1.01f 0.14
1.00
1.00
0.98f 0.02
1OW~ (),18
1.13f 0.12
0,98t 0.16
0.90f 0.09
0.82t 0,03

Table C-Il. Summaryuf HS%9 Quality AssuranceTestsfor 1989
(StableElementAnalysesin CharcoalTubes)

Numberof <2a 2c-3G >3G HSE-9
Analysis Tests (%) (%) (%) Ratio* Std Dev

Al
As
Ba
Bc
Cd
Cr
Cu
Fc
H20
Hg
Li
Mo
Ni
Pb
s
Sb
T]
u
w

1
8
1

12
12
1

25
1
1
8
5
9

23
29

161
8

18
155

8

—
100
100
75

100
100
100
100
100
88

100
100
95

100
77

1O(J
89
97

100

100
—
—
25
—
—
—
—
—
13
—
—
4

—

—

—
—
—
—
—
—
—
—
—
—
—
—

—
12
—
—

—

0.84
0.80f 0.02
1.17
0.76* 0.15
!.13 t 0.19
0.95
1.OO* ~.~
0.96
0.93
].16 ~ 0.21
0,82t 0.17
1.05* 0.17
0.92+ 0.11
0.98+ 0.13
0,98+ 0.40
].09 * ().03
0,98t 0.14
0.98* 0.09
1.25-!C.;~



LOSPLAMOSNATIONALLABORATORY
ENVIRONMENTASURVEILLANCE1989

TableC-12. Summaryof AdditionalHSE-9QualityA%mwanc;‘fests for 1989
(StableElementAnalysesin CharcoalTubes)

Numberof c2a 2C-3CJ >30 HSE-9
Analysis Tests (%) (?6) (%) Ratio* Std Dev

Br 2 100 — — 1,03
cl 3 ICM) — — 1,20
F 2 100 — — 0.78
N03 2 100 — — 1.23

TableC-13.Summaryof HSII-9QualityAssuranceTest...for 1989
(StableElementAnalysesin Water)

Numberof <2a 2cF-3a >3cJ HSE-9
Analysis Tests (%) (%) (%) Ratio+ Std Dev

Ag
Al
As
B
Ba
Bc
Br
Ca
Cd
c1
CN
co
COD
Conductivity
Cr
Cr(VI)
Cu
F
Fe
Hardness
Hg
K
Li
Mg
Mn
Mo
Na
NHq-N
Ni

332
47

303
35

283
231

7
80

417
70

111
105
58
8(J

442
23

375
8-

224
34

225
85
20
91

129
60
86
53

319

98
100
94

100
100
99

100
100
96
99
98
99

100
100
9U

100
98
95
99
97
97
98

100
94
97
95
98

100
99

140

1
—
4

—
—

1
—
—

1
—
—
—
—
—
2

—
2
~

—
3
3
2

—
4
3
5
1

—
1

1
—

1
—
—
—
—
—

3
1
2
1

—
—
—
—
—

2
—
—
—
—
—

1
1

—
1

—
—

1.02t 0.26
1.00* 0.10
1.03* 0.17
0.96* 0.06
1.01* 0.07
1.05* 0,67
1.09* ().11
1.01* 0.08
1.05k 0,29
1.17f 1.43
0.89A0.08
1.02* 0,08
0,99Y 0.08
0.97+ 0.03
1.00* O.10
0.95* 0.04
1.02+ 0.09
1.31A2.18
1.02* 0.11
0,98Y0.06
0.98A0.19
0.99* 0.11
0.98A0.05
1.02+ 0.13
1.06* 0.10
1.08* 0.10
1.27i- 2.22
1.01* 0.06
1.03* 0,09
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Ttible ~-13 ((lent)

Number of <2a 2cr-3cr >3CT HSI’:-9
Analysis Tests (%) (%) (%) Ratio* Std Dev

N03-N
Oil/grease
P
Pb
pH
m4-P
s
Sb
Sc
Si
Srl
S04
Sr
ToM alkalinity
TDS
Ti
Tl
mc (LoLAorganiccarbon)
TOX (;audorganichalides)
TSS(totalsuspendedsolids)
Turbidity
u

v

Zn

81
2

42
496
364

31
3

67
301
68

2
71
24
66
38
81

218
5
1

71
2

366
52

295

100
100
100
98

100
97

100
I(J(J
98

100
100
100
100
100
95

100
97
80

100
95

100
99
87
97

.—
—
—

1
—
—
.
—

1
—
—
—.
—
—
3

—
1

—
—
4

—
1
8
2

—
—
—

1
—
3

—
—
—
—
—
—
—
—
3

—
2

20
—

—
—
6

—

1.01* 0,05
0,98f 0.03
0,95f 0.14
1.03t 0.56
1.()()* ().()5
0.93f 0.20
1.03t 0.08
1.01* 0.07
1.05* 0.87
1.03* (),()5
1.10i- 0.20
0.99* 0.06
0.98f 0.15
0.98t 0.06
1.()()* ().30
! .L3* 0.07
1.03* 0.20
0.85* 0.38
0.96
0.92* 0.06
1.70f 0.43
1.02* 0.10
1.11t 0.26
0.99t 0.08

TableC-14. Summaryof HS&9 QualityAssuranceTests for 1989
(OrganicAnalysesin Biological)

Numberof <26 2+3G >3a HSE-9
Analysis Tests (%) (%) (%) RatioAStd Dev—
241Am 3 100 — — 1.12to.11
‘37CS 22 59 23
23Epu

18 0.86* 0.19
8 100 — —

239pu
1.01f 0.09

21 95 5— 1.14f 0.23
9osr 3 — — 100 0.53f 0.03
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TableC-15. Summaryof HSE-9QualityAssuranceTests for 1989
(Radiochemical Analysesin Filters)

Numberof <26 2*3CT >3a HSE-9
Analysis Tests (%) (%) (%) Ratiof Std Dev

Alpha
2d1Am
‘Be
Beta
‘Ucc
“co
134c~

137(=S

36
8
7

33
1
7
7

15
1

10
2
3

100
76
58

100
—
71

100
87

100
70

100
—

—
13
29

—
13
14

—
—
29

13
—
20
—
—

—
100

—
10
—

100

0.90* 0.05
1.16A0.51
0.70* 0.26
0.8620.03
0.14
1.43* 0.21
1.03* 0.06
0.94* 0.18
0.79
1.10* 0.49
1.24
1.96* 0.03

TahleC-16. Summaryof HSE-9QualityAssuranceTestsfor 1989
(RadiochemicalAnalysesin Silicates)

Numberof <20 26-36 >30 HSE9
Analysis Tests (%) (%) (%) Ratio* Std Dev

241Am 9 100 — — 0.92+ 0.06
‘37CS 73 92 3 5 0.96* 0.21
Gamma 39 100 — — 1.08 * 0.02
40K 3 100 — — 1.35 f 0.07
239pu 4 100 — — 0.92 ~ 0.03
9osr 3 100 -– — 2,37 * 1.52
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TableC-17. Summaryof HSE-9QualityAssuranceTestsfor 1989
(RadiochemicalAnalysesin Water)

Numberof <26 2~3cr >3G HSE-9
Analysis Tests (%) (%) (%) Ratio* Std Dev

Alpha
241Am
133~a

Beta
144CC
51C0

‘co
134(-s

‘37CS
Gamma
3H
34M11

22Na

238pu

239pu

226Ra

106RU

9osr

234u
235u

235L!38u

238u

65zn

660
86
7

659
3

60
75
79

106
30

319
61
59
56
82
17
14
15
28
42

196
3

14

100
100
57

100
—

100
98

100
99

100
96

100
100
100
93

100
loo
94

100
100
99

1.30
100

—
—
—
—
—
—
—
—

1
—
4

—
—
.—

4
—
—

7
—
—

1
—
—

—
—
43
—

100
—

1
—

1
—
—
—
—
—
4

—
—
—
—
—
—
—
—

0.99* 0.11
0.97* 0.07
2.16* 1.08
0.98t 0.09
0.07t Co]
1.12* 0,12
0.98k 0.29
0.94+ 0.24
1.02+ 0.18
1.07* 0.14
0.98t 0.07
1.08t 0.06
0.95f 0.03
0.93* 0.06
0.95* 0.08
0.96f 0.08
0.72+ 0.31
0.85+ 0.15
0,99* 0.08
1.01* 0.26
1.00+ ().06
1.07* 0.07

—

TableC-18. Summaryof HSE-9QualityAssuranceTestsfor 1989
(OrganicAnalysesin Biological)

Numberof <2G 2CE-3C >3G HSF>9
Analysis Tests (%) (%) (%) Ratio~ Std Dev

Bromochloromcthanc
Bromoform
o-Dichlorobcnxcnc(1,2)
1,3-Dichloropropanc
Ethylbcnzcnc
Tctrachlorocfhylcnc
Tolucnc
Vinyl ttcclalc

1
1
1
1
1
1
1
1

100
100
100
100
100
100
100
100

—
—
—
—
—
—
—
—

-—
.
—
—
—
—
—
—

0.85
0.88
0.96
0.84
0.88
0.89
1.00
0,73
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TableC-1$. Summaryof HSE-9QualityAssuranceTestsfor 1989
(OrganicAnalysesin Filters)

Numberof <26 2C+J >3cr HSE-9
A~a!wis Tests (%) (%) (%) Ratio* Std Dev

Amhrmxne 2 100
Mixedardor 27 %
Ardor 1242 11 100
Ardor 1254 1 100
Aroclor1260 15 93
Pyrene 2 100

— — 0.97f 0.16
4— 1.10* 0.74

— — 0.85* 0.11
— — 1.04

7 —. 1.26f 0.94
— — 0,97* 0.01

TableC-20. Summaryof HSE-9QualityAssuranceTestafor 1989
(OrganicAnalysesin BulkMaterials)

Numberof <% wti >3cr HSE-9
Analysis Tests (%) (%) (%) Ratio* Std Dev

Mixedaroclor 55 93 2 5 0.89* 0.20
Aroelor1242 30 100 — — 0.94* 0.15
ArOdor1254 1 100 — — 0.60
Aroclor1260 34 91 6 3 0,88* 0;24

.,

TableC-21. Summaryof HSE.9QualityAwuranceTests for 1989
(OrganicAnalysesin Silicates)

Numberof <2a 2*3U >3c3 HSI?-9
Analysis Tests (%) (%) (%) Ratio~ Std DeJ

Mixedaroclcr 18 83 11 6 1.57
Mixd aroclor 2 100 — — 1.57
Ardor 1242 6 100 — — 0.80+ 0.13
Ardor 1254 3 100 — — 1,12* 0.15
Ardor 1260 14 79 14 7 1.61
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TabieC-21(Cent)

Numberof <20 2*M >36
Analysis Tests (%) (%) (%)

Benzene
Rmmehloromcthanc
2-Butanonc
n-Butylbcnzcne
Carbontctmchlondc
Chlorobenzenc
Chloroform
2,4-D
13-Dibromocthanc
1,2-Dichlorocthanc
lc-Dich!aropropanc
I-Icxachlorobutadicnc
Methoxychlor
4-Methyl-2-pcntanonc
Propylbenzcne
Stynme
2,4,5-TP
1,1c,2-Tetraehloroethanc
1,1,1,2-Tetraehloroethanc
Tetmchlorcmhylcne
Toluene
Trichlorocthcne
lz,4-Trimcthylbenzcnc
o-Xylene
Mixedxylene.s(m + p)

3
1
1
2
1
2
2
1
1
2
1
2
1
1
2
1
1
2
2
1
2
2
2
2
1

33

50
100
100
—

100
—

50
—
50

100
100
50
—

100
—

100
100
100
50
50

100
—

HSE-9
Rat:()* Std hW

33
—
—
—
—
—
.—
—

100
50

100
50
—
—
—

100
—
—
—
—
—
50
—
—
—

33
—
—
50
—
—

100
—
—
—
—
—
—
—
50
—
—

100
—
—
—
—
50
—

100

0.42* ().19
—
—
().32
—
0.63k 0.02
0.37f ().()2
1.13
0.56
0.61* 0,02
(),53
0.57
1.(M
—
(),36
0.57
0.95
0.28t ().()2
0.71
0.64
0.66+ 0.05
0.65f 0.08
0,42
0.63k 0.03
0.27

TableC-22. Summaryof HSE-9QualityAssuranceTests for 1989
(OrganicAnalysssin CharcoalTubes)

Numberof <20 2*3U >36 fIs&9
Tests (%) (%) (%) Ratio* Std Dev

Benzene
Carbontetrachloridc
Chlorobenzcnc
Chloroform
IL-Dichkxocthanc
Ethylbcnzene
Tetrachlorocthylenc
Toluene
1,1,1-Trichlorocthanc
Trichlorocthcnc
lz,4-Trimcthylbcnzcnc
o-Xylene

23
46
18
30
29
18
18
24
19
16
16
8

96 — 4
96 2 2

100 — —
86 13 —

100 — —
100 — —
100 –. —
% 4—

100 — —
100 — —
101 — —
100 — —

1.54f 2.07
0.94*o. 10
0.82f 0.10
0.87* 0.19
1.01* (-).07
0.93* 0.12
0.99* 0.13
0.95f ().11
0.95+ 0.11
0.91* 0.03
1.04f 0.12
0.92t 0.04
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TableC-23.Summaryof HSE-9QualityAssuranceTests for 1989
(OrganicAnalysesir Water)

Numberof <?~ 2*3U >30 HSE-9
Analysis Tests (%) (%) (%) Ratioi Std Dev

Accnaphthcnc
Al&in
Anthraccrrc
Mixedaroelor
Aroelor1221
Aroclor1242
Aroelor1248
Aroelor1254
Aroelor1260
Benz(a)arrthraccnc
Benzene
Bcnzo(g,h,fipcrylcnc
Bcnz@u-pyrenc
BcnzdAuoranthcnc
Bcnzd-fluoranthcnc
Bis(2-chloroethoxy)mcthanc
Bis(2-chloroethyl)cthcr
Bis(2-chloroisopropyl)cthcr
Bis(2-ethylhexyl)phthalate
Bromochloromcthanc
Bromodichlorcmcthanc
Bromoform
4-Bromophcnylphcnylether
2-Butanone
n-Butylbenzene
Butylkxrzylphthalate
Carbontctraehloridc
Chlordane
4-Chloro-3-methylphcnOl
Chlorobenmme
Chlorodibrunomethanc
Chloroform
2-Chloronaphthalcnc
o-Chlorophcnol
4-Chlorophcnylphcnylether
p-Chlorotolucnc
Chryscrw
2,4-D
p,p~DDD
p,p’-DDE
p,p’-DDT

1
6
1

11
1
7
5
4
3
2

10
1
1
1
2
2
2
1
3
5
8

10
1
3
3
1

11
2
2
8
8
7
2
2
1
1
1
2
4
4
4

—
50
—

100
100
100
80
75

100
50

100
—

100
IXI
50
50

100
—
33

100
101
100
100
67

100
—

100
50

100
50
88
71
50
—

100
100
100
100
100
75
75

146

100
33
00
—
—
—
—
—
—
50
—

100
—
—
50
50
—
—
67
—
-.
—
—
—
—
—
—

50
—
25
13
—
—

100
—
—
—
—
—
25
—

—
17
—
—
—
—
20
25
—
—
—
—
—
—
—
—
—

10C
—
—
—
—
—
33
—

100
—
—
.—
25
—
29
50
—
—
—
—
—
.—
—
25

0.63
0.64* 0.27
0.57
1.05* 0.27
1.22
1.13t 0,25
0,85+ 0.15
1.72t 1.26
0.87t 0.?.1
0.63
0,91* 0.20
0.65
0.72
1.06
1.49
0.74
0.71
0.55
0.93
0.97* 0.11
1.01* 0.20
1,20* 0.38
0.77
1.07
0.68* 0.05
0.17
0.85* 0.18
0.69t 0.14
0.49* 0.02
0.81t 0.21
1.24k 0.42
1,66* 1.25
0:18
0.32* 0.01
0.75
0.99
0.90
1.15
0.84* (),()7
0.91* 0.20
0.88+ 0.32



TableC-23(Cent)

Numberof <20 2*3tJ >3a HSE9
Analysis Tests (%) (%) (%) Ratio* Ski Dev
—

Di-n-butyl phthalatc
Dibcnzo(a,h)anlhraccnc
1,2-Dibromoctianc
o-Dichlorobcnzcnc(1,2)
m-Dichlorobcnzcnc(1,3)
p-Dichlorobcnzcnc(1,4)
1,2-Dichlorocthanc
2,4-Dichlorophcnol
1,3-Dichloropropanc
1,2-Dichloropropanc
Dicklrin
Dicthylphthalalc
Dimcthylphthalatc
2,4-Dimctiylphcnol
2,6-DiniUololucnc
2,4-DiniKotolucnc
Endrin
Ethylbcnzcnc
Fluormhcnc
Fluorcnc
Hc~mchlor
Hcpiitchlorcpoxidc
Hc.xachlorobcnzcnc
Hcxachlorobmadicnc
Hcxachlormhanc
2-Hcxtmonc
Isophoronc
Lindanc
Mcthoxychlor
4-Mctiyl-2-~ntanonc
2-Mcthy14,6-dinitrophcnol
Mcthylcncchloride
Naphtialcnc
Niuobcnzcnc
2-Nitruphcnol
4-Nitrophcnol
N-Nitrosodi-n-propykuninc
Pcntachlorophcnol
Phcnanthrcnc
Phenol
Propylbcrwcnc
Pyrcnc

2
1
3
9
8
7
7
2
2
3
4
2
1
2
‘1.
2
1
9
1
1
.v
4
2
5
1
1
2
4
2
3
~

7
1
1
2
2
2
2
2
2
3
2
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—
100
100
89

100
86
86
50

100
100
100
—
—
50
50
50

100
100
100
100

50
50
so
—

100
100
50

100
100
100
85
—
—

:00
100
Iiti
100
50
—
—
50
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—
—
—
11
—
—
14
50
—
—
—
50
—
50
so

50
—
—
—
—
—
50
50
20
—
—
—
25
—
—
—
—
—

1O(I
—
—
—
—
50
—
33
50

100
—
—
—
—
14
—
—
—
—
—
50

100
—
—
—
—
—
—
—
—
—
—
—

10!I
—
—
25
—
—
—
14

100
—
—
—
—
—
—

100
67
—

0,20
0,72
0,91* 0,04
0.90t 0,21
0.82A0.33
0.83t 0,25
1.19* 0.31
0.40* 0.01
1,04* 0.09
0.82t 0.03
0.91t 0.12
—
0.03
0.41* 0.01
0.84
0.82
1.16
0.80* 0.17
0.87
0.76
0.80+ 0.21
0,83* 0.24
0.86
0.69Y 0.06
0.26
1.02
0.74
0.77* 0.27
0.90* 0.10
0.98f 0.$9
0.87t 0,02
2.70t 3.91
0.47
0.56
().44* 00.2”
0.08
0.51
0.62* 0.02
0,86
0.15* 0.01
0.48+ 0,01
0,91
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TableC-23 (Cent)

Numberof <2a 2cr-3G >3a HSE9
Analysis Tests (%) (%) (%) Ratiot Std Dev

.—

Styrcnc
2,4,5-P
1,1J,2-Tctraehlorocthanc
1,1,1,2.Tctrachlorocthanc
Tcuachloroethylcne
Toluene
1,2,4-Tnchlorobcnzcnc
1,1,1-Tti~t.iorocthanc
Tnchkmclhenc
2,4,6-Trichlorophenol
1,2,4-Trimelhylbcnzc.nc
Vinyl acetate
o-Xylene
m-Xylcne
Mixedxylencs(m+p)
2,4-Xylcmoi

3
2
3
3

12
9
2
6
8
1
3
3
2
2
1
2

100 —
100 —

7 33
100 —
100 —
100 —
50 50
g-j ]7
on 13

100 —
100 —
33 33
50 —
50 —

100 —
5(J 50
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—
—
—
—
—
—
—
—
—
--
—
33
50
50
—
—

0.86
1,03* 0.03
oo~ ~0,28
0.90* 0.02
0.87* 0.12
0.89* 0.20
0.73
1.15* 0.49
0.86X 0.20
0.51
0.78* 0.04
0.99A0.42
0.77* 0.31
0.58A0.19
i).77
0.41* 0.01

—
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TableC-24. Summaryof HSE-9QualityAssuranceTests for 1989

(organic CompoundSurrneateRecoveries)

EPA-CLP
Numberof HSE-9 Limits

Analysis Tests Mean(%)~ Std Dev (%)
.—

PoreGas
Bromobcnzcnc 229

VolatileOrganicCompounds
In BiologicalMaterials

1,2-Dichloroetiancd4 1
Tolucncd8 1
4-Bromofluorobenzcnc 1

In Sludges
1,2-Dichlorocthancd4 1
Tolucncd8 1
4-Bromofluorobcnzcnc 1

In Water
12-Dichloroehnc d4 181
Tolucncd8 181
4-Bromofluorobcnzenc 181

In Bulk Materials
I Z-Dichlorocthacd4 13
Tolucncd8 13
4-Rmmofluorobcnzcnc 13

in Soils
1,2-Dichloroethancd4 281
Tolucncd8 281
4-!3romotluorobenzcnc 281

SemivolatiIeOtganicCompounds
In Water

2-Fluorophcnol 124
Phenol-d5 124
Nitsobenzcncd5 122
2-Fluorobiphcnyl 122
2,4,6-Tribromophenol 122
p-Tcrphcnyl-d14 122

In Soils
2-Fluomphcnol 129
Phenol-d5 129
Nitrobenzcnc-d5 129
2-Fluorobiphcnyl 129
2,4,6-Tribromophcnol 128

83~ 16 None

95
100
118

79
92

258

99f 37
94* 34

IW f 47

4i f 21
31* 20
62* 25
63~28
70f 33
88* 39

None
None
!Wmc

None
None
None

76-114
88-110
86-115

None
No:Ic
~~onc

70-121
81-117
74-121

21-100
10-94
35-114
43-116
10-123
33-141

25-121
24-113
23-120
30-115
19--122
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TableC-25. (lverail Summaryof HSI?-9
QualityAssuranceTests fur 1989

Numberof <2a 2+3cJ >3u
Analysis Tests (%) (%) (%)

StableElements
Biologicalmaterials
Filters
Bulkmaterials
SilicateMaterials
Water
charcoallubes

RadiochemicalElements
Water
Fillers
Biologicalmaterials
Silicalcmaterials

OrganicCompounds
Waler
Silicatemalcrials
Bulkmaterials
Biologicalmaterials
Filters

414
448
142
486

7159
9

2671
130
57

131

340
36

120
8

58

93.9
93.5
98,6
90.6
98.2

100

98.9
88.9
78
95.5

81
38
94.2

100
96,6

3.4
4.5
1.4
5,1
1.2
0

0.7
6.9

10
1.5

11
31
2.5
0
3,4

2.7
2.0
0
4,3
0.6
0

0.4
5.4

12
3.0

8
31
3.3
0
0
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TableC-26. DetectionLimit.. forAnalysesof TypicalEnvironmentalSamples

Detection
ApproximateSample Count Limit

Parameter Volumeor Weight Time Concentration—-

AirSample
~rilium
238pu
2>92~

‘AiAm
Grossalpha
~rossbcla
Urunium(delayedneutron)

\i’ater Sample
Trilium
‘37CS
23Xpu
?39240D.U
2J1Am
Grossalpha
Crossbaa
Uranium(delayedneutron)

Soil Sample
Tritium
‘37CS
238PU
239,240pu
241Am

GrossaJpt3a
Grossbeta
Uranium(delayedneutron)

3 m3
2.0 x 104m3
2.0 x 104m3
2.0 x 104m3
6.5 x 103m3
6.5 x 103m3
2,0 x 104m3

0.005L
0.5 L
05 L
(’.5 L
:J.S L
0.9 L
0.9 L
0.025L

1 kg
:00 g
10 g
10 g
10 g
2g
2g
2g

50 min
8 X 104S
8 X 104S
a x 1($s

100min
100min
60s

50 mhr
5 x IC4s
8 X 1OJs
8 X 104S
8 X 104S

100min
100min
50s

50min
5x 104s
8 X104S
8 X]@S
8 X104S

100min
100min
20s

‘,;.

151

1x 10-’0
2 x 10-’2
3 x 10-12
2 x 10-’2
4 x 10-’0
4 x 10-10
1

7 x 10-7
4 x 10-8
1x 10-’0
1x 10-’U
1x 10-’0
3 x 10-9
3 x 104
1

ma
0.1
0.02
0.02
0.02
1.4
1.?
o.(i3

VCi/m3
~Ci/m3
VCi/m3
pci/m3
).lcihfi:
pCilm3
pg/m3

VCi/mL
pCi/mL
VCi/mL
VCi/mL
~Ci/mL
pCi/mL
@/mL
I@-

Pa/g
rfwg
Pa/g
pag
pwg
Pa/g
pcyg
Piw
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APPEND[X D

MET-HODSFOR DOSE CALCULATIONS

A. Introduction

.-lnnuidradiutiorrdosesarccvilluatcdfor lhrccprinci-
iudcxpmurc piirhwti)s: il]hulution,ingestion,id cWr-
n;dc.i;x)surc(whichincludesexposurefromimmersionin
dir .wn[iiiningphokm-cmittingrwiionuclidcsanddirccl
widscuttcrcdPcncwatirrgradiation).Esiimatcsarc made
(Jl”thefolIow’ingexposures:

1. nltixlmumbounli:q organdosesandcffcctikw
dosecquil’iI]cnLs10u }l}’polhtslica!individuid ill

k Ltitwwry boundq u“hcrc[hchighcs[do.sc
r:itcoccurs.11~ssumcslhcindi~i(fualisoutdoors
tit [bc Laboratory\’ tmundtiry corrtinuously

(~~ hours/day,365 di@ycar).

?-. nmimum individual orgnndosesandcffccli~’c
dosecquivuicnLs10urrindividwdi,l[orouLsidclhc
L-Aoritoryboundarywherethehighcs[doseram
occursanda pcrsorriIctuullyispresent.It takes
intoaccountoccupancy(thefractionof time[hilt
d IXrsonw’luiI]l}’ rk’cupicslhill Iocatkm), shicl(f-

ingb}”buildings,andself-shichjing.

3. a~cr.igcorgan(lowsandcffcclivcdoseufuiva-
lcnLs[oncilrbyrcsdcnts.

4. collcu[ivccffcc[i~.c(IOSCcquivalcnlforthepopu-
Iulionli\ing withinan M)-km(50-mij radiusof
theLubortimry.

~csu]Ls OfcntircnmcnlalnlctwrcmcntsarcusediLs
muchw possiblein assessingr.loses[o individualn]cm-
bcrsof thepublic.C’tilculationsbasedonthesemcwxrrc-
nlc!nL\ followprrrccdurcsrccommcndcdbyfcdcrti!agcn-
ci~”s10dclcrmincradiutilmdoses.[)1.1)2

If theilnpuctol”hhor~lory”operationsismxdckxwiblc
bycniironn]cnciimcdsurcmcnls,indi~idutilandpopulil-
[iondwxswtribuublcto Labortimryactivitiesarccsu-
rn~[cdthroughmodelingof rckxcs.

Dow c(micrsion ftictorsusedI“orinhalationandinges-
tionculculutionswcgwtxrinTableD- 1.The.scfactorsurc
lakcnfromtheDOE”3andarcbawdonfactorsin Publi-

cation30of tic hrtcmotionalCommissionon Radiologi-
calProtection(tCRP).[x

Do.scconversionfacxorsfor inhalationassumea
1-pm-utxivitymcdiarraerodynamicdiamclcr,asWCHas
[k lungsoluhililycakgorythatwill maximizxtic cffcc-
tivcdosecquividcnt(for comparisonwith DOE’s 100-
mrcm/yrRwliutionProtectionSumdard[RPS])if”more
thanoncca[cgrwyisgitcn. Similarly,tic ingcttiondo.sc
crmvcrsionfactorswc chosenLOmaximize;nccffcctivc
doseit”moreLhanoncgwtroin(cstinaluac’.uptic isgiven
(for comparisonwi[h DOE’S l(X)-n]rcm/yrRPSfor all
pwhwilys).

Thesedoseconvcrsicmfacmrsr~lculalclhc50-year
dosecornmihncn[forin[cmalcxpo’,urc.The50-ycardosc
commiuncmisthe[old do.scrcccivcdbyanorganduring
the5(Lycarperiodfollowingtic intalwofa radionuclidc
lha(isimributablcIOIho[imakc,

Exlcmal dosesarc cafculmd usingthe dosrxtwc
conversionfilc[ors,alsopublishedby DOE.D5 These
Ikxors,whicharcgiveninTableD-2 (Ref.D6),givethe
pho[ondosemtcinmillircmpcrycarpcrunitradionuclidc
airconccnuationinmicrocuricspcrmillili[cr.Thefirclors
arcusedin thccalculalionof lhcpopulationcffcc[ivcdose
cquivtdcrrtfromcxwmalradia[ionfortheW-km (50-mi)
ma.

11.InhalationDose

Annualavcrilgcairconccmrationsof 3H,tolalura-
23gpu, 239.2~pu, and 241Am, dc~nnin~ by “cr:iun),

Labomlory’sair monitoringnclwork, arc corrwlcd for
backgroundby subh”actingthe averageconccmrations
mcwurcdal rcgiomdstations. Thesenclconcentrations
arc then muhiplicd by a smcfard brcalhingrate of
8400n13/yr(Ref.D7) mdcmrminc10uIannualimirkcvia
inha!~tion,inmicrocuricspcryear,foreachradionuciidc.
Eachinhkcismultipliedbyappropriiucdoseconversion
faclors10txmvcrtradionuclidcimakcinto50-yeardose
COlnmiUnCnL$,FollowingICRP methods,dosesamcti!-
culatcdforaflorgansMconwibulc morethan10%oftic
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lol:dcffmivc do.scC~Ui\’idL!lll(LMCa:h radionuclidc(.s0.!
ApwmdixA fordefinitionof cffwlivc dosecquivirlcnt).

711cdosecalcuh(cdfor inhtiltitionof 31{is incrcascd
h}’SO%muccountfortibsorp[ion[hroughtheskin,

This proccdumfor dosecidcululionconwnalivcly
iJssunws kJt ~ hyIx)drc[ic:ilindit’iduuliscxpnscclto lhc
nl(’~surcdair concc’nlrationcmlinuouslydwoughouilhc
CIIIircyear (X760hous). “rhisassumptionisMWICI“(Jrlhc
hmdd:). do.sc, do.sc M) Lhc maximum exposed individuill,

and di)sc 10 [hcpopulti[ionlivingwid}in!+()km(50mi)of
llw silc.

Orgarrdosesandcl”f”cclivcdosecqui~alcnlarcdcwr-
n]incdalall samplingsilcsforcuchrudionuulidc.A final
~:duul~lioncslima[cslhc10Minhilkllionorgdndosesand
cll”ccli~wdosecquivulcntbj’ sunming(wr i.rllr;dio-
nucIides.

C. IngestionDose

RCSUILSfrom foodstul”l”:;~ri][,!l::[: (SCC.VII) arc U.SCd
to LdlCUk.UCorgm dosesand ci”fccut’cdo.sccquiv~icnls

frwningestionforindividualmcrnbcrsof Ihcpublic.The
proccdurcissimilar[othu[USCCIin [hcprcvirrus.scc[ion.
Corrcc[innsforbackgroundarcmwlcbysubtractingtic
awrugcctmccnwiitionsfrom samplings~lionsnot af-
fcc[cdbyLaboratoryopcr~tions.Themdionuclidccon-
ccnmtionin a pw[iculurfoodsml”fis rnultiplicdby the
tinnuidconsumptionriJIC1)2wobrain IOUIunnualin[akcof
Ihutraclionuclidc.hlultipliculionof theannualinrakcby
ii]cradionuclidc’singcs[i(mdoseconvcrsiotlfuctorforu
phculur organgivesthecs[imir[cddoseLOUICorg~.
Similurly,cffccLivcdosecqui\’ulcn[iscidculatcdusingIhc
cffcc[iicdo.sccquit’ulcn[conversionfwxor(’l”ublcD- 1).

Doscswccvidualcdforingestionof3t{,%r, 137CS,mud
urunium,’3’Pu,anrJZJg,Z~Ipuirlfruits~d VCgC~blCS;3}:,

7Bc, 22NiI,54Mn,57C’0,*3Rb,‘“CS, 137CS,~n~(OMIura-
niuminhoney;and90Sr,137CS,LOIAIuranium,23XPU,and
23’’02wPuin fish.

D. F:xternalRaditition

Envlronmcntiticrmolurninc.sccnldosimctcr(TL3)
mcwucmcritsarc usul 10cstimutccxlcmidridiation
doses.

Nuclearreactionswilhairintic wgct areasattheLos
AkunosMesonPhysicsFacility(LAMPF, TA-53) cause

theformationof airactivationproduc~,principally1‘C,

‘~N,‘JO,tind‘SO,Theseisolopc::ivcallposiwoncmiu.crs
andhuvc20.4-minute,10-minute,7I-sccrmd,and 122-
.sccondhidf-lives,rcspc.dvcly.Neutronrwctionswithair
iil [hcOli]cgtiWl$slRcxuor(TA-2)uid LAMl>FiJISOform
4’Ar, whichhasu 1.8-hourIudf-]ifc.

I3N 140and1sO~~ M)urccsofllwrildioisfl~:jpcs1‘C, , ,
pho[on rtidia[ion hmrusc of [hc formolion of two
0.51 I-McV (nlillion-clc$ctron-volt) photons through
Posiwon-clcctmlannihilation. The 140crni[sa2.3-McV
gumma with ‘})’7c yield. The 4’Ar clniLsa 1.2%McV

gilllllllll with99% yichl.
‘l.hcTLD 131CiLSUrClnCnLSarc corrwcd forbackground

todc[wnincticconiributionmdwcxlcmidrwlititionlicld
from Lihorotory operations.Backgroundcstimalcsal
ctichsiw,whicharcIxw.Xlonhismriculdau,considcrilion
ofpossi!icncilbackgroundcontributions,and,ifpossihlc,
ViIIUf;Smcwdrcdal locationsof similtirgwlogy and10-
pogriq)hy,Jrcthensubwactcdfromctichrncusumdwduc.
TIIi$ ncl do.scis iissurncd10rcprcscnllhc dcscfrom
I~t~r~loryac[ivitics[lla[~individualwouldrcccivcifhc
or*iwwere10spend100%ofhis[imcduringuncntircyw
w lhcmonitoringIocalion.

Theindividualdoseiscslimalcd[remLhcscmcasurc-
ITJCnL$bylaking imoaccountoccupuncyandshichling.A[
off-sitel~~tioii~ wherercsidcnccsarcprcscnl,anoccu-
puncyfticmrof 1.0wasUSC4!.

Tw~ lypcsofshicklingarcconsidcrcd:(1) shickling
bybuildings,and(2) self-shielding.Eachshickiirrg[ypc
is estimatedm rcducctic rxwmul radiationdoseby
309&oR0Y

NculrondosesfromL!Ccri[icalassembliesatTA-18
werebiscdon 1989mciLsurcmcnLs.Ncmronfieldswere
monitored,principallywilh TLDs ploccdin cw.hniurn-
hoodcd,23-cm (%in,) polyctiylcnc spheres.

,4[on-sitelociitionsatwhichabove-backgrounddoses
were mciLsurcd,hut at whichpublicaccessis Iimilcd,
dosesbawdonamore-realisticcstimiucofexposuretime
arcalsoprc.scnwdoAssurnplionsusedin lhcsccslimalcs
arcgivenin theLCXL

1?.PopulationDose

Calculationof collwtivc cffcclivc dose cquividcnl
vstimatcs(inperson-rem)arcbiwd onmcasurddaa LO
thecxcnt possible.For backgroundradiiuirm,average
mcasurcdbackgrounddo.scsforLosAlamos,WhiteRock,
andrcgionidstalionsarc muhiplicdby Lfc appropriate
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populil[ionnumber.TritiumavcmgcdoscsarcL!i.dculatcd
fromavcrigclnc~$urcdconccn~tititjnsinLosAlamosand
Whi~ Rockabovebackground(asmcxurcdby therc-
gionidsuions).

The.scdosesarcmcltiplicdbypopulationdataincor-
porti[ingresultsof the 1980 census(Sec. 11.E). The
popultitionMa have hccnmodilicd (incrcascdfrom
155077in 19801020768.$personsin 1989within80km
[50mi]of[hcboundiiry) towcwru [“orpolwl;iuonchanges
bctwccn1980ml 1989.Ttwscchungcsarccxtriipokmxj
Ircmanestimateof lhc l%%+NcwMexicopopuliuion,by

county.tht wasmwichyrhcU.S.Bureauoftic Ccnsus.l)10
Rudionuclidcscmimx.1hy LAMPF and, [Oa Icssc;

extent,bytheOmcguWestRcticmr,contributemorethan
~j$~ ~)[~C p)puh[hn dOSC.

For4’Ar, ‘*C, “N, “0, ml “0, umosphcricdisper-
sionmodelsarc used10cillcululcan iiVCrilgC (lo.sc 10

indi\’iduulslivingin thema in question.The uirconccn-
m[im (d”[hcisou)pc(~[r,f)])iII hxmion(r,(?),bccuuscof
iLscmissionfromiI particularsourc-c,is foundusingthe
annuulincrilgc mclcorologiciddispcrsirmcocfficicm
(zlr.01/QJ(tmscdon Gaussianplumedispersionmod-
CIS1’l])andthesourcetermQ. Souruclcrms,obtainedby
stackmciLsurcmcnLs,arcgiveninTtiblcG-2.

The disp.xsionfacuorswerecidcukucdfrom 1989
mclcorologic~Ma collcctcdnearLAMPF duringthe
iIctutiltimeperiodswhenrwiionuctidcswerebeingrc-
kascdfrwn theWi-}.:;. DispersionrXcfficicnLsusedM
culculwclhc~Q’s weredctcrmincdfrommcasurcmcrus
of thestimdmtdeviationsof winddircc[ion.1)*2Thc~Q
includes the rc(luction of lhc source lcrm bcciiuscof
ril(lioactitcdccuy.

Thegammado.sc;MCinaScmi-infinitccloud~[timcI,
ym(r,e,f),canbcrcprcscntcdby[hcequation

where

‘(o,(r,~,f) = garnmudoserutc(inmrcmlyr)attime1,
dislanccr, andangle0;

do.scriilc conversionfticlorfrom tic
DOED5([mrcm/yr]/[pCi/mL]);and

plumeconccntmtion(in~Ci/mL).

The annualdo.scis rnulliplicdby the appropriate
populationfiguretngivetheestimatedpopulationdose.

F. Kstirnateof MaximumIndividualDoseusing

AIRl)OS-EPA/RADRISK

7%cEPA mquircsthatcompli;mccwi~hrcguliitirm
40CFR61,SubpartH,bcdcmonsmmxiwiththccomputcr
c(rdcsAIRDOS-EPAillld RADRISK. ThCSCUldCSUSC
measuredrudionuclidcrclcw m[csandmctcorologictd
inforrmuiontocidculwrtmnsfrortmlairbomcconccntrii-
lionsof radionuclidcsrclcascdto theatmosphere.The
programsestimaterwlia[ionexposuresIrominhalationof
riidioactivcmillcriids,cxlcmalexposureto therwlionu-
clitlcsprc.sentin theatrnosphcrcand(lcIx)sitcdon the
ground,imdingcslionofrilrlionuclidcsinproduce,meal,
irnddairyprnducls.

CalculationsforLidxm!oryairbomcrchmcsuscthe
radionuclidccmissionsglvcn in TablesG-2 andG-6.
Wind spczd,winddircc[iorr,and stability cliIssarc con-

tinually measuredat mclcomlogytowerslocalcutit
TA-54,TA-49, TA-59,EiustGiIIc,andTA-55. Emissions
weremodeledwiththewindinformationmostrcprcscn-
tativcof therclcascpoint.

Chcmicidform wastakeninto accountfor tritium
rclcascs.The twochcmicidformsat theLaboratoryarc
tritiumoxide(HTO orTZO)andga.scoustritium (HT or
T2). Tritiumoxideis readilyabsorbdby thebodyimd
distributedinSoflt;ssuc,rrxultingina whole-bodyexpo-
sure, In contrasl, gaseoustritium exposureis maidy
Iimilcd 10lungtissue.Doseconversionfactorsforr:,po-
surctotritiumoxidearcfiveordersof mzgnimdchigher
tin thefactorsforcxposurctoga$cs,lstrilium. GMCWS
tritium is a major frdctionof Lhctritium rclcascsat the

bbomlory. The 1989rclcmcsatTA-41 wc morethan
95% ga.scoustritium;rclcascsat TA-33, 40% gaseous
tritium. Othertritiumrclcascsarcassumedw bctrilium
oxide.

Doseswcrccalcukucdassumingthatindividllalswere
at the exposurelocationfor 365 days,24 hours/day,
Followingtic EPA i)roccdurc,the.scindividualswere
assumedtnobtainal{ theirfoodstuffsat this.samcexpo-
sureIoca[ion. To accountfor shielding by buildings,
dosesfromcxlcmalpenetratingradiationwcrcrcduccdby
30%, as rccommcndcdby LhcNwiorridCouncil on
RadiationProtectionand Mcasurcmcnts(NCRP)W for
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photonradiationwithcncrgicsequivalenttothosefound
in Icrrcstriidpcnchotingraditition.

(;. kktimtitionof Riskfrom tonizingRadiation

To compare[hcrisk from the rwliutiondow from
Labor~toryopcmtionswithrisksI}UNm r(miin~lycxpc-
ricnccdincvcrydtiyIitc, [hurisksd’CilnC’Cl moriilityfrom
txposurc10ionizingradiiuiofiitfC!Cstinld[cdforcxfrosurcs
10naturalhackgrumdradiation,to m~di~i\lproccdurus,
wrd10Laborumryopcrulionsin 19X9. Theseriskcsli-
nutcsarcba.scdonIWOrc!pwLsrcccndypublishedbythe
NutiorudRc.searchCouncil’sCommitteeo~iIhcBiologi-
CUIEffectsof IonizingRxfiation,or BEIE {’ommittce.

Ilc.sc cilicultilionsarcforcomparisonpuqmscsonly.
“I?wlow do.scsanddose.ra[csfromnamr.11ba:kgrourrd
rildiulionand from Labomloryqxxuions a c ccnsidcrit-

bly belowthertingcofdimonwhichtic:BEIRCommiucc
b~s~di& ob~n,~[ionsoThe Comml[~cciLsclfdid no[
cidculiImrisksbclwva I()-rcmexposure,statingthatthese
risksarcdifficul[toquan[ifyimd“thattheIowcrIimil of
[hcrangeof uncertaintyin theriskcstirutcscxlcndsto
).cro...[)il

1. Risksfrom W’hole-llodyRitdiittion.Radia[ion
exposuresconsideredin this rc~x)rt“arcof two types:
(1Juhulc-bodyexposures,and(2) individualorganexpo-
sures.Theprimarydosesfromrwnrwhmntituridbtick-
groundrw!iationwrd frtim Labomtoryoperationsarc
whole-body(!XPOSI.KCS.Wi[h thecxccpt.krnof natural
backgroundradonexposures,discussedbelow,ridiation
dosesimdassocimarks fromthoserwlionuclidcsthat
itffcctonly selectedbodyorgimsarc ICSSthana fcw
pcrccntagcpoinL$of the doseand arc ficgligiblc. Risks
from whole-bodyradia~ionwerecslimitwfusinglhcrisk
factorsof theBEIR V report.~13

Riskfac[orsare takenfromthe BEIR Committee’s
cstima~(BEIR V report)of theriskfromasingle,instan-
tanmus,high-doscrtttcexposureof 10rem, TheBEIR V
reportstatedthatthisestimateshouidlx rcduccdforan
exposuredistributedover time thal would occur at a

substamiidljlowerdo.scMC. Thecommitwcoiscusscd
doseratecffcc[ivcncssfitcmrsf.lXEFs) rwrgingfrom2 m
10thu[shouldbctipplicdm thenonlcukcmiitpaI[of the
riskcstimiuc.

For[heriskc:::imatcsprc.scntcdin~hisrrport,~DREF
of 2 is usedt’o;the nrmlcukcmiitrisk. Followingthe
BEIR V rcfxm,nodo.scmtcreductionwasmwlcforthe
Icukcmiarisk. The riskis tncnitvcragcdovermaleand
fciliulcpopulations.Thel(]talriskcs[imu[oris440canccr
ftitaliticspcr logperson-mrcrn.

2. RisksfromWposuretoRiidon. Rado~wrdrtidon
dcxxiypr~ductcx~xwwrcsarcanimportantrut of namraf
bitckgroumfriulitition,llcsc exposuresdi[icr fromthe
whole-bodjridiatk)ndi.scusscdabovein[hattheyprinci-
pallyinvolveonly[hcIocalixd cxlxxurcof thelungand
nolodlcrorgimsinitnysignificantway.Con.scqucntly,the
risksfromrwlonexposurewerecid~l.l!~iulI;cpariItcly,

Radon(principallyZ22Rn)~ndrado’:1(kay prtiucL

exposureratesarcusuallymdsurcdwitha spcciaiunit,
[hcworkingIcvcl(WL); 1WL correspondstoa Iitcrofair
containingshort-livd :tidontfccayproducLswhosetotaf
potcntiididphitenergyis 1.3x lb~MsV, Anatmosphere

2%m al equilibriumhaving100-pCi/Lconccrwralionof .
withiLsdccityproducLscorrcspondsto1WL, Cumuhlivc
exposureismeasuredin working-levelmonths(WLMS).
A WLM isequalU)exposureto 1WL for 17Ghours.

Thecstimutcdnwionidaverageridon cftktivc dose
ttuuwas given by the NCRP and u~cdin the tcxl is
200mrcm/yr. The NCRP derivedthis dosefrom wr
cslimalcd nalional average radon exposure of
0.2WLM/yr. Bccauscthcriskfac[orsarcdcrivcdinterms
of WLM, for thepurposesof riskcafculalionit ismore
convenient10uscLhcritdonexposureof0,2 WLM/yr than
10 usc the radon Uoscof 200 mrcm/yr. Both the
0.2-WLM/yr andthe200-mr:m/yrcffcc[ivcdose,how-
ever,corrcspomftothesameradiationexposure.

RisksfromradonwerecsLimakXfusinga riskfactor
of 350x IOAiWLM, Thisriskfactorwastakenfrom
the13EIRIV report.D14
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APPENDIX E

UNITS OF MEASUREMENT

~“hroughoutthis report,the lntcmationalSystcmof ThecquivahmS1unitsarctic bccqucrcl(Bq),coulomb
Uilils (S1) or metricsystemof mcasurcmcntsh-asbcc:i pcr kilogram(C/kg), gray (Gy), and sicvcrt(SV), re-
used.w“illrsomectccptions.Forunitsof radititionactiv- spcctivc!y.TableE-1prcscnLsprefixesusedin thisreport
iL}”,cxfh)surc,anddose,US. Customary IJnlLs(that is, todefinefr~ctionsormultiplesof lhcba.scunifsof mcas-
curic[Ci], romtgcn[R] rad,undrcm)arcrcraincdbc- urcmcnt.TableE-2 prcxscntsconversionfactorsforcon-
C::USCcurrentsrandardsarcwriucnm lcrrnsof these.uniLs. vcrtingfromS1uniLstoU.S.CustomaryUnits.

I’ahleE-1. PrefixesUwd withS1(Metric)Units

Prefix Factor Symbol

mcga
kiln
ccnli
mini
micro
narlo
pico
fcmto
duo

“‘W(J000or 10”
‘ .JO or 103
0.01w 10-2
0.001or 10-3
0.f4JOOOlor 10-”
0.00W0OOOIor 10-9
O.OMMWOWM)Ior 10-’2
().~1 or 10-15
O.MWWOOMXIOOOOOO1or 10-18

M
k
c
m
P
n
P
f
a

TableE-2. ApproximateConversionFactorsfor SelectedS1(Metric)Units

To Obtain
hfultiplyS1(Metric)Unit By U.S.CustomaryUnit

C’clsius(“C)
ccntimctcrs(cm)
cubicmeters(m3)
hcaarcs(ha)
grams(g)
kilograms(kg)
kilometers(km)
liters(L)
mclcrs(m)
microgramspcrgram@g/g)
milligramspcrliter(mg/L)
squarekilometers(km2)

9/5,thenadd32
0,39

35
2,5
o#035
2.2
0.62
0,26
3.3
1
1
0,39

Fahrenheit(“F)
inches(in.)
cubicfeet(ft3)
acres
ounces(OZ)
pounds(lb)
miles(mi)
gallons(gal.)
rut (fl)
partspcrmillion(ppm)
partspcrmillion(ppm)
squaremiles(mi2)

I

I
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APPENDIX F

DESCRIPTIONS OF TECiiNiCAL AREAS AND
THEIR ASSOCIATED PROGRAMS

Locationsof the5! technicalareas(TAs)operatedby
the Laboriito!yin LcrsAlamosCoumyarc shownin
SCU.II. Fig.4. Themain programsconductedat eachof
lhc 3-I t!rt”clopd areasarc listed in thisappendix.

.rA.2, omega Site: Omega WCS(Rcaclor,an~-Mw

nuclcwresearchlcactor,is Iocatcdhere. It servesasa
researchtoolbypro~”idir;~;asourceofncuuorrsforfunda-
mcmalsludicsin nuclearphysicsandassociamdfields.

T.A-3,SouthhlesaSite: Inthismaintcchniualarcaof
theLabormoryis theAdministrationBuildingthatcon-
tainstheDircztor’sofficeandadministrativeofficesand
laboratoriesforseveraldivisions.Otherbuildingshouse
the centralcomputingfacility, adminlsrrationoffices,
matcriidsdivision,scicnccmuseum,chemistryandmak-
riidsscicnccIatmratorics,physicslaboratories,technical
shops,cryogenicskdmrarorics,a VandcGraaffaccclcrii-
lor,i.mdthemaincafclcria.

TA-6, Two-hlile MesaSite: Thisisoncofthreesites
(,TA-22 andTA-40 arctheother two) usedin the dcvcl-
opmcrnof spccuddetonatorsto iniuatchigh-explosive
sysmms.Fundamentalandappliedresearchinsupprtof
thisactiwtvjr .,~dcsinvestigatingphenomenaassociated
}~;i[hinitla~n~highcxp]ostvcsarrdrcs<a”chinrapidsh~k-
induccdrcac!ions.

TA-8, G“:Site (or Anchor Site We%t):This is a
nondestructiverestingsi~f,p-a~d ~sa~:rvic~fa~i!~;,::~r
thecmircLaboratory.1[mirimhrscapabilityinall mod-
cmnondcstmctivctestingtechniquesiorcnsuringquality
of material,rangingfrom lestweapon:componentsto
high-pressurediesandmelds. !%ncipo]toolsirlc]udc
radiographictechniques(x-ray inachincsto I tXMl(W V

and a 24-McV htatrncj, radioactive-iso;opctcchniqurx,

ultrasonicandpcnctriinttcs!mg,andcltnromagrrcticuxt
methods.

TA-9, Anchor Site East: At this sit?, fabrication
feasibilityandphysicalpropertiesof explosivesarcex-
plored. Ncw organiccompoundsarc investigatedfor
possibleuscascxplosivcsStorigcandslabilityproblcms
arcalsostudied.

TA-i 1,K-Site: FacilitiesarcIocatcdherefcr tcstirrg
explosivecomponentsand sys[cmsundera varietyof
cxtrcmcphysicalcnvironrncnts.The facilitiesarc ar-
rangedso [hattcs[ingmay oc.controlledwrdob.served
rcmotclyand so thatdcviccsccnwiningexplosivesor
radioactivematcnals,asWCI1as tho.sccontainingnon-
hazardousmaterials,maybctested.

TA-14, Q-Site: This firingsiteis usedfor mrwing
varioustestsonrelativelysmallexplosivechargesandfor
fragmentimpactWSLS,

TA-15, R-Site: Ilis is thehumcof PHEilMEX, a
nwltiplc-p~vityelectronacceleratorcapableofproducing
a veryIargcfluxof>. raysforcertainweaponsdcvck.p-
mcmproblcmsandtests.This sik is alsousedfor the.
invcstigatirmofweaponsfunctioningandsystcmsbciwv-
iorinnonnuclcartcsts,principallybycicctronicrecording
means.

IA-16, S-Site: Invcstigtitionsat this site include
dcvc!opmcnt,cnginccringdesign,pilo[m,arrufircturc,cn-
v“uonmcntal[csting,andstmkpilcproductioniiaisonfor
nuclearweaponswarheadsystcms.Dcvcloprncntand
tcstirrgof highcxplosi\tcs,plaslics,andadhcslvcs,and
rcscarchonproccssdcvclopmcntformarrufacrurcofitcms
usinglhcscandoticr matcrhdsarcaccomphshcdin cx-
tcnsivcIiicililics.

TA-18, PiijaritoLaboratorySite: The fundamental
behaviorof nuclearchainrc.actionswith simple,iow-
powcrreactorscalledcriticalas.scmb:icsisstudiedhere,
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ExpcrimcnL$arcopcmlcdhyrcmolccontroltindobserved

by closed-circtri[television.Themachinesarchousedin
buildingsknwm as kivas and irrcu.scdprimarily [0 pro-
\’idcacontrolledmeansofasscmblirrgacritic;dmount of
fissionablemwcriids. This isdonew studytheeffectsoi
\’ariousshi]~>s,sizes,andconfiguriuions.The.scma-
chinesarciIlsousedttsasmrrccoftlssionneutronsinIiirgc

quantifiesfor cxpcrimcntalpurpo.scs.

“r~.~1, DP.Site: ??]issi[c ha!,two primary rc.wch

i.rrcw DP-WcstandDP-EtMLDP-Westisconccmcdwith
chemist.ryresearch;DP-EirsLis the high-lcnnpcmiurc
chcmiwyandtritiumsite.

TA-220TD Site: SCCT/i4.

TA.Zg, ~~ag~zineArea“A”: ThisiUGi ISOMOfIWC

swrigc areasforcxplosi}m.

TA.32, HP-Site: Amajorhigh.pressuretritiumhan-
dlingfacili[yisIocatcdhere.LaboratoryamJofficespace
for Gcoscicms Div!sionrelated[o the 140[Dry Rock
GcmhcrmalProject“MCalsolocatedw thk site.

TA-35,Ten Stte: NuclrxM~.r.gumls researchand
dcvclopmcn~whicharcconducmdhere, arc conccmcd
with techniques(or nondestructivedmction, idcnlifica-
tinn, and .~d}’!iisof tissionablcisotopes.Researchin
r~c[or safety;mdIascrfusionisal!,odonehere.

TA.36, h;appaSite: J’ariouscxpk.sivcphenomena,
suchasdctcnatioir\clocity,arc!nvcstigtucdhere.

TA-37, MagazineArM ‘V’: SCCTA-”?8.

TA-39, AnchoCanyonSite: Nonnuclc~weapons
behaviorisstudiedhere,primarilybyphotogr:~phicmch-
niqucs. Investigationsarcalsomadeinto wriousphc-
nomcrrologicalaspectsof cxplositcs,interactionsoi cx-
pl~sivcs,andexplosionsinvolvingothermaterials.

TA-40, DF-Site: SCCTA-6.

TA-41, W-Site: Pcr~or,rrclat thissitearyengaged
primarilyin cnginccringdesignanddcvclopmcrrtof nu-
clearcomponents,includi~tgfabricationsandcviiluation
of testmaterialsforweapons.

TA-43, Health Ikscwrch Laboratory: ?“hcBio-
medical I?cscarchGroup docs rwxrch herein cellular
idiobiology, biophysics,mirmnmlianr:diobiology,and
miunmidiwrmetabolism.A Iargcmedicallibrary,special
coumcrsusedto mc~surcradioactivityin humansand
iininl~ls,andanimalquaflcrsfordogs,mice,andmoukcys
arcalsoIncalcdin thisbuilding.

TA-46, WA-Site: Appiiulpho~hcmislry, which
includesdcvclopmcntof technologyfor laserisotope
scp,amtionandkrscrcnharrccmcmofchcmica!proccsscs,
isinvcstigirtcdhere.Solarcncrgyresearch,particularlyin

the arur of passivesolar heating for rcsidtnccs,is also
doneatthissite.

TA-48, RadiochemistrySite: Labmlory.scicntists
andtechniciansat thissitestudynuclearpropertiesof
r;.tho~ctivcmatcriakby usingmalyticai and physical
l:hcmis~. Mc;~summcnLsof radioactivesubstancesMC

mm!c,and“hotCCIIS”arc usedfoi rcmcl: handlingof
radioactivemalcriids.

TA-50, WasteManagementSite: ?crscmnclal this
sitehaveresponsibilityfortreatinganddisposingofmost
industrialliquidwastercccivcdfii)lll Laboratorytechni-
calareas,fordcvclopmcntof impmwi methodsofsolid-
wastctreatment,and for cor,tairrmcntof radioactivity
rcmovcdby trciltrncnt.Radioactiveliquid wastefmm
mosttechnicalareasispipedtothissiteforucamcnt.

TA-S1, AnimalExposureFacility: Hcrv,animals
arcexposedto nonrmhow.i.ivctoxicmaterialsto dctcr-
mincbiologul effectsof highandlowexposures.

TA-S2,ReactorDevelopmentSite: A wkicvaricly
of activitiesrelatedto nuclearrc.actorpcrforrnanccand
safetyisdoneat thissite.

TA-53, MesonPhysicsFacility: The Los Alarnos
MesonPhysicsFa;ility (LAMPF), a linearparticleacccl-
crator,is usedto conductrwcarchin areasof basic
physics,canccitrczrtmcrwmaterialsstudies,andisotope
production,TheLos.WirnosNeutronScatteringCenter
(LANSCEj andtheProtonStorageRing(PSR)arcalso
Iocatcdorithissilc.
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I’A-S4.WasteDispo.siilSite: Thisisadisposalarea
Ior solid rddioaclivcand Loxicwaslcs.

TA-55, Plutonium l%uce~ing Facilities: Process-
ingofplumnium ,andresearchinplutoniummcmllurgyarc

dunehere.

..~,~-57, Fenton tI dl Site: This is tic lomion of the
l..alxmmory’sHot Dry Rock gcmhcrmalpn)jcct. Scicn-
[isLsM thissilcarcsludyingthe possibilityof producing
energyby circulatingwwcrthroughho[,dryrockIoci.ucd
hundredsof mews belowthewrth’ssurface,Thewater
isheatedandthenbroughltotic surfacetodriveckx~ic
gcncralors.

TA-W, OccupatmmdHealth Site: Occupaiiontd
healthandcnvironmcntd .scicnccactivitiesarcconducrcd
a[ his silc.

TA-60, EastJemezRoad: Thisareacontainsphysi-
cal supportand infrius~c[urefacili[ics,includingthe
existingsunitarykmdfill.

T.i-6.3: Thisiirc~ conlainsphysicalsupporlfticilitics
opcrawdbyPanAm WorldSurviucs,Inc.

TA-74, LosAlamosAirport:Thisarcaconlainsthe
DOE-owncdairporlthatscrvcsthccmmtyandLaboratory.
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APPENDIX G

ENVIRONMENTAL DATA TABLES
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TableG-1.

Isotope

t%timatedMaximumIndividual50-YetirDoseCommitments
from 1989AirborneRw!ioacti}itya

K:stimated Percentageof
Critical D().se RadiationIVotection
Organ Lwationb [mrendyr) Standard

— .——.—

‘H Wholehody RoyalCrcs[(stalion11) ().05 <().1

1lC,13N,IJO,150, 41~r Whr)lcbody EM GMC(sta[ion6) 3.9 16

“, 23xp”, 239.240pu.

~a’fvi BoneSU(LICC 48thSlrcct (station7) 0.52 0.7

aEstimatcdmaximum individualdo.scisthedosefrom Laboratoryoperations(excludingctosccontributionsfrom
cosmic,tcrrcstial,medicaldiagnostics,undothernon-Laboratorysources)10an individualat or outsidethe
IAmatory boundarywherethehighcstdoscm[coccursandwhcrcapcrsorractuallyresides.l[takcsinloaccounl
shieldingandoccupancyfactors.

bSccFig.8 forstationlocations.
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TableG-3, 1 hermoluminescen(IXwimeter(TLD)Measurements

Annual
Measurementa 1989Dose

StationLosationb Coordinates (mrem)
—
UncontrolledAreas

RegionalStations(28-44 km)
1. Espafiola
2. Pojoitquc
3. SantaFc
4. FentonHill

PerimeterStations(O-4 km)
5. BarrancaScimol
6. ArkansasAvenue
7. CumbrcsSchool
8. 48thStrccl
9. IAS AlamosAirport

10. BayoCanyon
11. ExxonStalion
12, RoyalCrestTrailerCourt
13. WhiteRock
14. PajaritoAcres
15. BandclicrLookoutStation
16. Pajari[oSkiArea

ControlledAreas
On-SiteStaticns

17. ~A.21 (Dp W@
]8. TA-6(Two-MIIcMCS@

19. TA-53 (LAMPF)
20. Well PM-1
21. TA-16 (S-Site)
22. BoosterP-2
23, TA-54 (AreaG)
24. StateHighway4
25. FnjolcsMesa
26. TA-2 (OmegaStack)
27. TA-2 (OmegaCanyon)
28. TA-18 (PajaritoSite)
29. TA-35 (TenSiteA)
30. TA-35 (TenSiteB)
31. TA-59 (OccupationalHealthLab)
32. TA-3 (VandeGraaf~
33. TA-3 (GuardStation)
34. TA-3 (AlarmBuilding)
35. TA-3 (GuardBuilding)
36. TA-3 (Shop)
37. PistolRange
38. TA-55 (PlutoniumFacilitySouth)
39. TA-55 (PlutoniumFacilityWest)
40. TA-55 (PlutoniumFacilityNorth)

aMcasurcmcnt(95%mftdcncc incrcmcnts).
b%c Fig.6.

—
—
—
—

N180 E130
N170 E030
N150 S090
iNl 10 WO1O
N110 E170
N120 E250
N090 E120
N080 E080
S080 E420
S210 E380
S280 E200
N150 W200

N095 E140
N025 E030
N070 E090
N030 E305
S035 W025
S030 E220
S080 E290
N070 E350
S165 E085
N075 E120
N085EI21O
S040 E205
N040 E105
N040 E11O
N050 E040
N050 E020
N050 E020
N050 E020
N050 E020
N050 E020
N040 E240
N040 E24:;
N040 EO&O
N040 E080

72 (5)a
81 (5?
87 (6)

109(5)

91 (5)
88 (6)

108(5)
98 (5)
85 (5)

120(5)
126(5)
95 (5)

109(5)
88 (5)
96 (5)

107(5)

114(4)
96 (5)
94 (5)

1I 1(5)
99 (5)
97 (5)
96 (5)

133(5)
94 (5)

117(5)
146(6)
149(5)
119(5)
111(5)
114(4)
118(6)
112(5)
126(5)
108(5)
111(5)
107(5)
93 (5)

123(5)
110(5)
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TableG-4. Locationsof Air SamplingStationsa

Latitude Longitude
or North-South or Fa\~West

Station Coordinate Coordinate

Regional(28-44km)
1. Espaaola
2. POjOaquc
3, SantaFc

Perimeter(O-4km)
4. BarmncaSchool
5. ArkansasAvenue
6. EM Lhtc

7. 48thStreet
8. LosAlarnosAirport

10. ExxonStation
11. RoyalCrc.stTrailerPark
12. WhiteRock
13. PajaritoAcnx
14. Bandclicr

OnSite
15. ‘f? -21
16. TA-6
17. TA-53 (LAMPF)
18. Well PM-1
19. TA-52
20. TA-16
21. BoosterP-2
22. TA-54
73. TA.49
24. TA-33
25. TA-2
26. TA-16-45@

27-31. TA-54

a!ik Fig.8 forstationlocations.

7&()(y

35°52’
35°40’

N180
N170
N090
N110
N110
N090
N080
S080
S210
S280

N095
N025
N070
N030
N020
S035
S030
S080
S165
S245
N082
S055
S080

106°06’
106°02’
1G6”56’

E130
E030
E210

Wolo
E170
E120
E080
E420
E380
E200

E140
E030
E090
E305
E155

W025
E180
E290
E085
E225
El 10

W070
E290
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TableG-5. Averagel%ckgmmndConcentrationsof
Radioactivityin the Atmosphere

Radioactive
Constituent

Grossbeta
3H

Uranium(natural)

23%
239.2%

%lAm

EPAa Laboratopyb DOEGuidefor
Units 1987-1989 198’) UncontrolledAreac

10-15VCi/mL ]0 *O — 9000

10-12pCi/mL — 0.7t 2.4 200000

pg/m3 33 *9 241 *115 100000

10-19pCi/mL 1,2f 0.0 3.2* g.ld 30000
10-16pCi/mL 0.7 f O.] ~.1f 6.6’ 30000
10-16pCi/mL — 1.7* oe7d 30MO

‘EPA(1987-1989),Rcports49through58. DataarcfromtheSantaFC,NCWMexico,sampling
locationandweretakenfromJanuary1987throughMay 1989,

bDataarcannualaveragesfromtheregionalstations(Espaitola,Pojoaquc,SantaFc)andwere
takenduringcalmfar year1989.

CSccAppendixA. Thesevaluesarcprescmedforcomparison.

‘Minimum detectablelimit is2 x 1O-ls~CilmL.
‘Minimumdetectablelimit is3 x 10-lP@X/mL.
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TableG-6, EstimatedConcentrationsof ToxicIHemtmls
Acrosolixedby Dynamicl?xperiments

1989 I%iiction AnnualAverage
Concentration@g/m3)

Applicable
TotalUsage Aerosoiized Standard

Element (kg) (%) (4 km)a — (8 km)a (~lm3)

Uranium 237 10 2.3 X 1O-s 9.3 x 10+ 9’
Beryllium (1 2 0 0 ().OIC
Lead 22 lood 2,3 X 1O-s 9.3 x 10-9 1.5C
Heavymetals 309 Iood 3.3 x 104 1.3x 10”4 IOC

aDistanccdownwind.

bDOE(1981).

cStar.%rdfur30-dayaverage,Ncw MexicoAir QualityControlRcgulal.ion201.
d
h’o dataarc avaiiubkxcstimmcwasdoneassumingworsi-ca.scpcrccnmgcwus

acrosolizcd.

‘Standardfor3-monthavcmgc(40Cm 50.12),
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I’ableG-7. AirborneTritiatedWaterConcentrationsfor 1989

Concentrations(pCi/n]3[10-12}LCi/mL])—— —.— —
TotalAir No. of No,of Meanas a
Volume Monthly Samples Percentageof

StationL~~tima (m3) Samples cMDLb Maxinlun]c Minimumt Meanc (;uided
.—

RegionalStations(28-44 km), UncontrolledAreas
1. EspaftoliI 90.11 12 11 8.0 (2,1) -2.5 (1.9) 0.8 (2.5) ‘co,1
2. Pojoaquc 121.6 12 12 1,2 (1.2) -1,6 (1.6) 0.3 (0,8)
3. SanlaFc

<().1
114.7 12 11 1I.1 (2.1) -1,2 (1,2) 0,9 (3.3) <0,1

GroupSummary 36 34 1I. I (2,1) -2.5 (1.9) 0,7 (2.4) <0.1

PerimeterSuuion.v(lh km), UncontrolledAreas
4. ~c~~i”~ !jch~l 115.1 12 7 19.4 (2,4) 0.4 (0.4) 4.0 (5,7) <0.1
5. ArkansasAvenue 103.3 12 10 6.9 (1,2) 0.3 (0.1) 1.5 (1.8) <0.1
6. Philomcrm’s 133.5 12 1 9. I (1.4) 0.4 (0.5) 4.2 (2.5) <0.1
7. 4tkhSTCC1 135.1 IQ 9 52 (1.0) 0.0 (0.5) 17 (1.6) <0.1
8. LosAhmos Ahport 109.4 12 4 33.f, (3.8) 0,4 (0.4) 6.!’ (9.0) <0.1

10. ExxonStation 82.9 12 3 25.1 (!.6) 0.1 (0.1) 6.3 (7.4) <0.1
11. RoyalCrest

TrailerPark 91.3 12 2 47.8 (5.3) ““.3:0,7) 7.3 (12.8) <0.1
12. WhimRock 132.2 12 8 5.2 (1.0) (A6(O.?) 2.J (1.6) co,1
13. PajariloAcres 93.9 12 8 25.5 (3.0) 0.6 (0.4) 4.5 (7.3) <0.1
14. Bandclicr N6.8 12 2 23.3 (2.5) 1.1(0.6) 7.2 (6.6) <0.1

GroupSummary

On-SiteStations,ControlledArms
15. TA-2! 113.2
16. TA-6 135.0
17. TA-53 (LAMPF) 1i6.7
18, Well PM-1 127.3
19. TA-52 94.0
20. TA-16 113.2
21. BoosterP-2 125.0
22. TA-54 ]~2.7
23. TA-49 92.3
24. TA-33 99.2
25. TA-2 (Omega) 99.1
26. TA-16-450 124.7

120

12
12
12
12
12
*.,b8.
i2
12
12
12
12
12

54 47.8 ,(5.3)

1 54,9 (5.7)
10 18.4 (2.5)
3 12.9 (1.7)
7 35.0 (4.4)
5 7.7 (1.0)

10 15,4 (2.?)
9 16.2 (2.1)
0 116.6(13.0)
8 11.8 (1.3)
3 78,2 (8.0)
1 116,2(12.2)
8 23,3 (2.4)

0.0 (0.5)

1.5(0.7)
-0.1 (0.1)

1.4(0.5)
0.4 (0.1)
0.8 (0.4)

-0.2 (0.5)
0.3 (o.1)
3.9 (0.6)
0.0 (0.3)

<}og((),7)
1.1(0.8)
0.2 (0.5)

4.6 (6.8)

16,6(16.5)
2.3 (5.1)
3.4 (3.4)
4.6 (9.6)
3.5 (2.4)
2.1 (4.4)
2.9 (4.3)

28.8 (32.8)
2.6 (3.4)

18.3(21.5)
22.8 (30,9)
3.2 (6.4)

<0.1

<0.1
<0,1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
Co.1

GroupSummary 144 65 116.6(13.0) -0.9 (0.7) 9.3 (17.7) <0.1

aSCCFig.8 formapof localStii.ions,

bMinimumdctcc~blclimit = 2 x 10-’2yCi/mL.
cUnccrtain[icsxc in parcn[hcscs(SCCAppendixB).
‘ControlleddrcaDOE DerivedAir Conccntsation= 2 x 10-5pCi/mL;
uncontrolledareaDerivedConrxntrationGuide= 1x 10-7yCi/mL.
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‘~able ~.~o Air-borne‘924PucOllCL!lltriihM fOr1989

(hmcentrutions(aCi/m3[10-18pCi/mL))

TotalAir No.of No.of Meanas a
VolumeQuarterly Samples Percentageof

StationLocationa (m’) Samples cMDLb Minimumc Maximumc Meanc Guided

RegionalStations(28-44 km), fJncontroIledAreas
1. EspafioliI 44759 3 3 0.9 (2.8) -8,0 (8,0) -2.5 (4.8) co,1
2. Pojoaquc 65098 4 3 20.1 (2.8) 0.5 (0.8) 5.9 (9.5) <0.1
3. SantaFc 61514 4 2 2.9 (1,2) 0.6 (1.0) 1.7 (1,1) CC.1

—
Group Summary 11 8 20.1 (2.8) -8,0 (8.0)

Pen”meter.Station~(0-4 km), UncontrolledAreas
4. BarrancaSchool 71141 4 2 6.1 (1.2) 0.6 (0.5)
5. ArkansasAvenue 73771 4 4 1.5 (0.7) 0.2 (0.7)
6. Philomcru’s 70151 4 3 2.5 (0.9) 0.7 (0.5)
7. 48thS(i~~[ 68559 4 4 1.5 (0.8) 0.0 (0.6)
8. b Munos Airport 74147 4 3 2,0 (0.8) 0.2 (0.7)

10. ExxonStallon 67227 4 3 2.3 (1.4) 0.4 (0.5)
11. RoyalCrest

TrailerPark 60324 4 4 1.8 (0.7) -0,6 (0.6)
12. WhiteRock 73637 4 4 1.9 (0.8) 0.5 (0.8)
13. PajaritoAcres 69362 4 4 0.8 (0.5) 0,6 (0.6)
14. Bandclicr 05079 4 4 0.5 (0.5) 0.0 (0.?)——

2,1 (6.6) <0,1

3.1 (2.3) Co.1
0.7 (0.6) <0.1
1.3 {!).9) <0.1
6.4 (0,7) <0.1
1.2 (0.9) <0.1
1.6 (0.!3) <0.1

0.8 (1.1) <0.1
1.2 (6./) <0.1
0.7 (0.l”J <0.1
0.2 (0.3) cu.i

(j-at.~ $,lnlmq Ao 35 6.1 (1.2) -0.6 (0.6) 1.1 (1.2) <0.1

On-Site ;talions,ControlledAreas
15. T,+-21
16. TA-6
1-/.TA-53(LA!vIPF)
13. Well PM-1
19. TA 52
20. TA-lf
21. BooStcrP-2
22. TA-54
23. TAA19
24. TA-33
25. TA-2 (Omega)
26. TA-16A50

GroupSummary

72098 4 4 1.6 (1.0) 0,8 (0,6) 1.3 (0.4) <0.1
67252 4 4 13.2 (9.9) 0.8 (0,5) 4.6 (5.8) co.1
80440 4 4 1.6 {0.7) 0.4 (0.6) 1.0 (0.5) <0.1
65787 4 3 8.8 (10.8) 1.3 (0.8) 3.6 (3.5) <0.1
80783 4 4 :.2 (0.6) 0.0 (0.5) 0.4 (0.5) <0.1
63901 4 4 2.1 (1.8) 0.3 (0,5) 0.9 (0,8) <0.1
72472 4 4 1.9 (0.9) 0.0 (0.6) 1.3 (0.9) <0.1
75845 4 0 32.3 (3.9) 3.4 (0.9) 17.3(15,6) <0.1
76839 4 4 0.8 (0.8) -1,3 (Wj do (0.9) <0.1
75894 4 4 0.3 (1.0) -0.4 (0.5) -0.1 (0.3) <0.1
60178 4 3 2.6 (0.9) 1.’2 (0.9) 2.2 (0.6) <0.1
77757 4 4 0,8 (0.8) -0.2(0.2) ,0.3 (0.4) <0,1

48 42 32.3 (3.9) -1.3 (0.9) 2.7 (6.3) <Oo1

aSccFig.8 formapof localstations.
bMminmmdctcc~blclimit = 3x 10-lE~Ci/mL.
cUnccrIainticsarcin parcn[hcscs(seeAppcmlixB),

‘ControlledareaDOE DerivedAir Conccntrc!ion= 2 x 10-12~Ci/mL;
uncomrollcdareaDerivedConccntrirtionGuide= 2 x 10-14yCi’m!,.
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TableG-9. Airborne241pamConcentrations” for l!’g9

Concentrations(aCi/m3 [10-18pCi/mL])—-.
TotalAir No.of

——
No.of Meanas a

VolumeQuwter?y Samples Percentageof
StationLocationa (m3) Samples CMDLb Maximumc Minimumc hleanc Guided——

RegionalStation(44 km), Uncontrolled.4rea
3. santaFe 61514 4 4 2.5 (!.6) ().”7(0.8) 1.7 (0.7) co.1

.— —.
GroupSummary 4 4 2,5 (1.6) 0.7 (0,8) ),7 (0.7) <0.1

PerimeterStatwns(0-4 km), UnccwtrolledAreas
6. Philomcna’s 70151 4 2 2.9 (1.1) 1.0 (0.7) 2.0 (1.0) <0.1
9. LosAlamosAiqmn 74148 4 ~ 2,9 (1.0) 0.7 (0.5) 1.9 (1.0 <0.1

12. WhiteRock 73687 4 1 3.3 (1.1) 1.7 (1.3; ~.5 (0.7) <0.1

GroupSummary 12 5 3,3 (1,1) (!.7 (0.5) 2.) (0.9) cO.i

On-SiteStations,Ccntrc.’ledAreas
16. TA-6 67252 4 3 6.6 (1.4) 1.3 (1,2) 2.8 (2.5) <0.1
17. TA-53 (LAMPF) 80440 4 1 7.0 (1.3) 1.0 (0.7) 3.3 (2.6) <0.1
20. TA-16 63901 4 2 4.2 (1.5) 1.1 (1.0) 2.4 (1.5) <0.1
21. BoosterP-2 72472 4 3 2.8 (1.1) 0.5 (0.8) 1.6 (1.0) <0.1
22. TA-54 75845 4 0 1!5.9 (2.1) 4.1 (1.0) 8.9 (5.9) <0.1
GroupSummaqy ~o 9 16.9 (2.1) !).5 (0.8) 3.8 (3.9) <0.1

—.
%x Fig.8 formapof locirlsmtions.

bMinimumdctcctablclimit = 2 x 1O-ls@/mL.

c~ncwtainticsarc inparcruhmcs(SCXAppendixB).

‘ControlledareaDOE Ikihtd Air Cmrccntration= 2 x 10-*2pCi/mL;
uncomrollcxlma DcriwxiConcentrationGuide= 2 x 10-1”MCi/mL.

i--.._.o”-”-
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Table G-10. AirborneUr~niumConcentrationsfor 1989

(hmcentrations(pg/m3)
———.

Total Air No. of NC).of Mean asii
VolumeQuarterly Samples Percentageof

StationLocationa (m3) Samples <MDLb Maximumc Minimumc Meanc Guided
——— — —.

RegionalSIatwn~(28-44 km), fJncot&oiledArtas
1. EspaIIola 44759 3 0 244.2(24.4) 82.9 (8.3) 1?8.5 (84.7) <0.1
2. ?ojoaquc 65098 4 0 476,1 (19.2) 219.9(10.2) 319.7(122.8) <0,1
3. SantaFe 61514 4 0 362,1(36.2) 124.4 (6,S) 209.3(106.4) <0,1

GroupSummary 1! o 476.1(19,2) 82.9 (8.3) 241.1(115,N) <0,1

Pen-meterStations(0-4 km), UncontrolledAreas
4. BarrancaSchool 71141 4 () 114.4 (5.0) 43.8 (4.4) 90.7 (33.0) <0.1
5. ArkansasAvenue 73771 4 0 63.0 (6.3) 30.7 (3.1) 41.5 (14,9) <0.1
6, Philomcna’s 70151 4 0 72.4 (7.2) 50.7 (2,3) 62,5 (8.9) <0.1
7. 48thSlrcc[ 6fi559 4 0 67.3 (6.7) 34.9 (3,5) 48.4 (15.7) <n.I
8. LosAlamosAirport 74148 4 0 92.9 (9.3) 59.0 (5.9) 75.6 (18.5) <0.1

10. ExxonStation 67227 4 0 2ti!.7 (12.2) 44.9 (4.5) 160.6(117.0) <0.1
11. RoyalCrest

TrailerPark 58453 4 0 99.9 (10.0) 63.5 (3.1) 78.9 (15.2) <0.1
12. WhimRock 73687 4 0 106.6(!0.7) 45.6 (4.6) 71.2 (28,3) <0.1
13. PajaritoAcres 69362 4 0 98.6 (4,4) 35,4 (3.6) 68.0 (34.8) <0.1
14. Bandclicr 65079 4 0 80.0 (8,0) 28.1 (1.5) 44.5 (24.2) <0.1

———
GroupSummary 40 0

On-.5iteStatwns,ControlledAreas
15. TA-21 72098 4 0
16. TA-6 67252 4 0
17. TA-53 (LAMPF) 80440 4 0
18. f’4Cli PM-1 65787 4 (!
19. TA-52 80783 4 ()
20, TA-16 63901 4 0
21. R30stcrP-2 72472 4 0
22. TA-54 75845 4 0
23. TA-49 76839 4 0
24. TA.33 75894 4 0
25. TA-2(Omcgtl) 60178 4 0
26. l“A-i6-450 77757 4 0

281.7

100.0
87.4
92.4
80.3

131.6
117.1
153.2
186.5
66.0
76.6

108,5
66.4

——.

12,2) 28.1 (1.5) 74.2 (50,1)

10.0) 71.5 (3.2) 82.0 (12.9)
(4,0) 39.0 (3.9) 65.7 (20.0)
(9.2) 49.9 (5.0) 71.8 (18.1)
(8.0) 43.9 (2.3) 59.2 (15.7)
(5.8) 42.0 (4.2) 77.6 (38.6)
(3.6) 32.6 (3.3) 75.4 (35,0)
15.3) 36,5 (3,7) 86.9 (49.3)
18.7; 48.9 (4.9) 93.3 (62.8)
(6.6) 2?.7 (2.9) 44.6 (16,3)
(7.7) 42,4 (2,3) 52,8 (16,2)
(4.5) 29.4 (1.6) 64.4 (39.2)
(6.6) 25.2 (2.5) 42,4 (18.2)

<0,1

<0.1
<0.1
Co.1
<0.1
<0.1
<0.1
<0.1
<0.1
co,1
<0.1
<0.1
<0.1

CroupSummary 48 0 186.5(18.7) 25,2 (2.5) 68.0 (32.4) <0,1

aSCCFig. 8 formapof localsuitions,
bMinimumdctccwbkIimil = 1 pg/m3.
cUnccrtainticsarcin parcmhcscs(SCCAppendixB).
dConwllcd arciIDOE Derived.4irConccnlralion= 2 Y I(JXp~m~;
uncontrolledarw DerivedConcentrationGuide= 1x l@ pg/m3.

Note: Onecurieof naturaluraniumisequivalentto3000kgofnaturaluranium,
Hcncc,uraniummwws cank convcrtcdtotheDOE“uraniumspecialcurie” by
usingthe fac[or 3,3 x 10-13@3/pg.

Iul —.-.-J
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‘Fable!;-11. AirborneLterjlliumConcentrationsfor 1989

TotalAir No. of
Volume Concentrations(ng/m3)

Quarterly ——
Stationand Locationa (m3) Samples Maximumb Minimumb Meanb

—.-—. -— —

Regional!Wiions(’8-44 km), UncontrolledAreas
2. Pojoaquc 53366 3 0.04 (0.01) 0.03 (O.O1) 0.03 (0.006)

Perimefer!Mions (0-4 km), UncontrolledAreas
4. B~~Ca sch~l 71141 4 0.01 (0.01) 0.04 (0.01) 0.02 (0.004)
7. LosA]amos,4tith Street 68559 4 0.o1 (0.001) 0.01 (0.01) 0,03(0.003)

10. ExxonStation 67227 4 0.08 (0.01) 0.01 (0.01) 0.04 (0.007;
13. PajaritoAcres 69362 4 0.2 (0.01) 0.01 (0.01) 0.01 (0.004)

GroupSummary 16 0.08 (0.01) 0.01 (0.ol) 0.02(0003)

On-SiteStations,ControlledAreas
19. TA-52 89783 4 0,02 (0.01) 0.01 (0.ol) 0.01 (0,005J
20. TA-16 49234 3 0.01 (O.OO) 0.01 (0.01) 0.01 (0.003)
22. TA-54 37676 2 0.07 (0.01) 0.01 (0.001) 0.04 (0.001)
26. TA-16-450 77756 4 0.01 (0,00) 0.01 (0.01) (),()1(0.003)

GroupSummary 13, 0.07 (0.01) 0.01 (0.01) 0.02(0.003)

aSccFig.8 fci mapcf I:cal wations.
bunccminti.,s ~c in pwc~:hcxs (SW APPCndiX‘).

I
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Table(;-12. Ernisionsand FuelConsumptionduring1989
fromthe SteamPlantsand “rA-3PowerPtant

Western
Pollutant 7“A-3 TA-16 TA-21 Area TOtd

Emissionsfloniyr)
ParticulateMatter

1988
1989

Oxidesof Nitrogen
1988
1989

Carbonhhmoxide
1988
1989

Hydrocarbc;ns
1988
1,29

Fuel Consumption(10’’Btut’yr)
1988
1989

0.8
0.6

7.0
5.0

11.2
7.8

0.5
0.3

593
415

0.5
0.4

21.2
20.6

5.3
5.1

0.9
0.9

322
313

0.1
0.1

5.6
5.3

1.4
1.3

().2
0.2

85
81

0.00
0.00

0.13
0.00

0.03
0.00

0.01
0,00

2
0

1,4
1,1

33.9
30.9

17.9
14.2

1.6
1.4

1002
809

,,
.!.

I
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?-ableG-13. Qualityof EffluentRelined fromtheTA.SO
RadioactiveLquid-WasteTreatmentPlantin 1989

Acti~’:ty Mean
Releaseda Concentration

Radionuclk!e (mCi) (@k31L)

3H 16000 7,0x io-3
“JMn 2.7 1.2x 10-7
56.60(-0 50 2.2 )( 10A

73SC 110 4,8 x 104
gsRb 230 1.0x 1O-s
*Rb 26 1.1x 104
85sr 100 4.4 x 104
89sr 18 7.9 x 10-7
9osr :.1 4.8 X 10-8
s8y 1.9 8.3X 10-g
mc~ 39 1.7x 104
234U 0.5 2.2 x 10-8
238~ 0.6 2.6X 1O-s
239Z~ 2 8.8x 10-8
241Am 41 1.8X 10-’

Total 16585.9

Mean
Nonradioactive Concentration

Constituents (m~L)

Cdb 1.1x 10-2
Ca 201
c1 182
TotalCr b 3.2 X 10-2
Cub 0.15
F 10
Hg b 4.0 x 104
Mg o “. .&$
Na
Pbb

933
2.3X 10-2

Znb 0.11
CN ().q.7

COD 44
N03-N 488
P04 0.29
-I-D; 4070
pH 7.5-7.9

Totalcfflucmvolume=2,28Y 107L.

aAsreportedonDOE fwm F-5821.1.
bConstitucntsregulatedbytheNationalPollutam
DischargeEliminationSystcm(NPDES)permit.
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TableG-14. Qualityof EffluentReleasedfrom the LosAlamos
MesonPhysicsFacility(TA-53)Lagwns in 1989

Activity Mean
Rekaseds Concentration

Radionuclide (mCi) @Ci/mL)

3H 25000 1.9x 10-2
7Bc 69 5.3x 10+ .,
‘Na 130 1.0x 10-5
“Mn 140 1.1x 10-5
57C0 54 4.2 X 104
aco 15 1.2x 104.’.——. . .—

Total 25408

Totalcffwcntvolume= 1.3x 107L.

aAsrqmtcd onDOE formF-5821.1,
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TableG-15. Locationsof Surface-and Ground-WaterSamplingStations

Latitude Longitude
or North-South or l!ast-West Map

Station (hnrdinate Coordinate Desigrmtiona Typeb
—.-. .——.——— ——-. .— ——-——-—. .—

RegionalSurface Waler
RioCharnaatChamiu
RioGrandcatEmbudo
RioGrandcal O[owi
RioGrandcatCochiti
RioGrandcat Bcmalillo
JcmczRiver

PerimeterStations
LosAkunosReservoir
GuajcCMyon
FrijchxCanyon
La McsitaSprlNg
!%crcdSpring
IndianSpring

WhiteRock Canyon Stations
Group1

SandiaSpring
Spring3
Spring3A
Spring3AA
Spring4
Spring4A
Spring5
Spring5AA
AnchoSpring

(imp 11
:ilII illg S.-t
Spring6
SIII i~llt f; “

Spring7
Sprhg8
Spring8A
Spring9
Spring9A
Docspring
Spring10

Group111
Spring1
Spring2

GroupiV
Spring3B

30°05’
36°12’
35°52’
35°37’
35°17”
35”40’

N105
N300
S280
NONI
N170
N!40

S030
S110
S120
S140
S170
S15(J
S220
S240
!Wo

~211

53(.4
s.]11)
S330
S335
S315
S270
S325
S320
S370

N040
NO15

S150

186

106°07’
105°58’
106°08’
106”19’
106°36’
106”44’

W090
E](IO
E180
E550
E540
E530

E470
E45(J
E445
E440
El 10
E395
E390
E360
E305

: ,,

M-M
E31(J
E295
E285
E280
E270
E265
E250
E230

E520
E505

E465

—.
—
—
—.

!—

—

7
8
9

10
!1
12

13
14
15
16
17
18
19
20
21

,) ?.-

~J

21
25
26
27
28
29
30
31

32
33

34

s\\/
Sw
Sw
Sw
Sw
Sw

Sw
Sw
Sw
CiWD
GWD
GWD

SWR

SWR
SWR
SWR
SWR
SWR
SWR
SWR

SWR

s\4°1{
Sf\/t{
Swli
SWR
SWR
SWR
SWR
SWk
SWR
SWR

SWR
SWR

Swi?
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Tabtei~.lS (Cent)

Latitude Longitude
or North-South or I?ast-West Map

Station Coordinate Coordinate Designationa Typeb

WhiteRock CanyonStations(Cent)
Streams

Pajarito
Ancho
Ffijolss

SanitaryWtluent
Mortandad

On-.$iteStations
TestWell 1
TestWell 2
TestWc]t3
TestWC]] DT-5A
Testwe]] 8
TestWellDT-9
TestWellDT-10
Ctiada dcl Bucy
PajaritoCanyon
WaterCanyonat Beta
PCo-1
PC()-2
PCO.3

lh’ffluentReleaseAreas
Acid-PuebloCanyons

AcidWeir
pueblo1
Pueblo2
puCDIO3
Kamil[on BendSpririg
TestWell IA
Test WC]] 2A
BasaltSpring

DP-Los AlamosCanyons
DPS-1
DP33
LAC)-C
LAO-1
LAO-2
LAO-3
LA04
LA04.5

S180
S295
S365

S070

N070
N120
N080
S110
N035
S155
S120
NOlO
S060
S090
S054
S081
S098

N125
lN130
Nl~O

N085
IN]10
N070
Nl~()
N065

N090
Nf)80
N085
N080
N080
N080
N070
N065

FAIO
E340
E235

i3180

E345
E150
E215
E090
E170
E14(!
E125
E150
E215
E090
E212
E255
E293

EOSO
E155
E315
E250
E335
E140
E395

E160
p)o
EO”@

E12(J
E21O
E220
E24S
E27fl

35
36
37

38

3,
40
41
42
43
44
45
46
47
48

102
103
104

49
50
51
52
53
54
55
56

57
58
59
60
61
62
63
64

SWR
SWR
SWR

SWR

GWD
GWD
GWD
GWD
GWD
GWD
GWD
Sw
Sw
Sw
GWS
GWS
GWS

Sw
Sw
Sw
Sw
s
GWS
GWS
s

Sw
Sw
GWS
Gws
Gws
GWS
GWS
GWS
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I TableG-15 (Cent)

Latitude Longitude
or North-South or F~t-West Map

Station Coordinate Coordinate Designation” Typeb
—

k~fluentReleaseAreas(Cent)
SandiaCanyon

Scs-1
SCS-2
SCS-3

MortandadCanyon
GS-I
MCO-3
MCO-4
MCO-5
MCO-6
MCO-7
MCO-7.S

WaterSupplyand DistributionSystem
LosAlamosWellField

WellLA-lB
well LA-2
W’cllLA-3
Well LA-4
well LA-5
Well LA-6 (standby)

GuajeWeIlField
WellG-1
WellG-1A
well G-2
Well G-3
Well GA
%’cllG-f
\\ ~,11(; .6

I’;ljiirito tt’cll Field
well PM-1
Wci!PM-2
Well PM-3
Well PMAI
Well PM-5
WaterCanyonGalicry

N080
N060
NOSO

N040
N040
N035
N030
N030
N025
N030

NI 15
N125
N130
N070
N076
N105

N1’11)
Nil]
I I I ,

Iq,! I !

I l.! IJ

N228
N215

N030
S055
N040
S030
N015
S(klo

—.—

E040
E140
E185

E1OO
E11O
E150
E160
E175
E180
E190

E530
E505
E490
E405
E435
E465

! It I

1..J5U
IH15
E295
E,270

E305
E202
E255
E205
E155

W125

188

65
66
67

68
69
70
71
72
73
74

76
77
78
79
80
81

84
/i5
86
87
88

89
90
91
92
93
94

w
Sw
Sw

Sw
GWS
GWS
GWS
GWS
GWS
GWS

GWD
CiWD
GWD
GWD
GWD
GWD

GWD
(;W’12

\.VD
GWD
GWD
GWD
GWD

G“fi’Tj
GWD
GWD
GWD
GWD
(;WD



LOSAIAMOSNATIONAlLABORATORY
ENVIRONMENTALSURVEILLANCE1989

TableC-IS (Cent)

Latitude Longitude
or North-South or Kast-West Map

Station Coordinate Coordinate Ilesignation” ‘rypeb

W’a(erSupp!yand Distn”butionSyst@m(Cent)
PajaritoWellFie!d(Cent)

FireStation1 N080 E015 95
FireStation2 N1OO E120 96
FireStation3 S085 E375 97
FireStation4 N185 %070 98
Fire!Nation5 solo W065 99
BandclicrNationalMonument

Headquarters S270 E190 100
FentonHill (TA-57) 35°53’ 106”40’ 101

D
D
D
D
D

D
D

aRcgionalsurface-wmcrsamplinglocutions.wcghcn in Fig, 1.4;pcrimctcr,Whi~~RockCanyon,
on-site, ~it ~ffltwwrelca.seareasamplinglocationsarcgivenin Fig. 15.

bSW= surfacewater,GWD = deepormainaquifer,GWS = shalloworalluvialaquifcrtSWR =
springatlh:hitcRockCanyon,andD = watersupplydistributionsystcm.
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TableG-16

3H

StMion (10+ ~Ci/mL)

RadioehemicalQualityof SurfaceWaterfrom RegionalStationsa

Gross
137(=s ‘I”otal Uranium mm 33 ?Ulpu Gamma

(iOq UCi/mL) (ML) (lOq pCi/mL) (104 KCilmL) (counts/rein/L)

Rio Chama
Charnita -0.1 (0.3) 66 (48) 3.0 (1.0) 0.021 (0.015) -0.004 (0.004) 170(70)

Rio Grunde
Embudo 0.1 (0.3) -20 (75) 2.0 (1.0) O.000(0.010) O.(M8(0.011) -20 (70)
Otowi -0.3 (0.3) 88 (4) 3.0 (1.0) -0.004 (0.004) -O.(IO4(0.007) –10 (70)
Coehiti o.: (0.3) 16 (74) 4.0 (1.0) 0.008 (0.008) 0.013 (0.007) - !0 (70)
Bemalillu 0.2 (0.3) 79 (47) 4.0 (1.0) O.000(0.010) 0.008 (0.006) 70 (70)

janez River
Jemcz 0.2 (C.3) 85 (81) 2.0 (1.0) 0.016 (0.014) 0.004 (0.007) –20 (70)

Maximum 0.2 (0.3) 88 (48) 4.0 (1.0) 0.021 (0.015) 0.013 (0.007) 1?0(70)

Limitsof detection “. 0.7 40 1 0.009 0.03 50

aSampleswerecollec[edin IMreh 1989:countinguncenaimiesarein parentheses.



TableG-17. ChemicalQuality of Surface Waterfrom RegionalStations!,mg/L)a

Total Conduc-
Hard-

. .

Station Siot Ca Mg K Na CO, HC03 P SO, Cl F N03-N TDSb ness pHc (:;fi)

Rio Chama
Chamita 12 47 8.6 2.5

Rio Grtm&
Embudo 23 23 4.8 2.2
Otowi 19 35 7.0 3.0
Cochiti 19 31 6.3 2.7
BemaliIIo 20 33 6.4 3.9

JemezRiver
Jemcz 34 18 3.7 8.0

24 <1 92

13 <1 74
19 <1 81
19 <1 92
27 <1 95

29 <1 65

0.1 102 3 0.2 <0.J

0.1 23 3 0.3 0.2
<0.1 61 4 0.3 0.2
<0.1 51 5 0.3 0.2
<0.1 53 11 0.3 <0.1

0.2 23 23 0.4 <0.1

8Sampleswerecollectedin March1989.

hotal dissolvedsolids.

cStandardunits.

270

136
201
192
222

162

158

92
120
107
116

56

8.1

8.0
8.1
8.1
8.1

7.9

20
30
30
35

24
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TableG-19. ChemicalQualityof Surfaceand GroundWatersfromPerimeterStat:o~s{mg/L)a

I’otal Conduc-
Hard-

Station
tivhy

Si02 Ca Mg K Na C03 HC03 P so, cl F N03-N TDSb ness pHC (mS/m)

ImsAlarnGsReservoir 34 7 3.1 3.8 8 <1 27 0.1 4 7
GuajeCanyon 546 2.0 2.4 6 <1 33 0.3 4 2

FrijolesCanyon 62 8 2.7 2.1 9 <1 42 0.3 4 3
LaMe.sitaSpring 36 34 1.1 2.3 34 <1 120 0.2 16 7

SacralSpring 49 25 0.3 3.0 24 <1 102 0.1 8 2

Indians@$ 58 33 2.4 L.$3 3C <1 % 0.2 6 25

“SampleswerecollectedinMarch1989.
%ntal dissolve~solids.
cStahd2rdIMiLK -..=--.

0.1

0.2

0.2

0.3

0.5

0.4

<0.1 99
0.1 97
0.1 119

2.2 198

0.1 145

0.7 199

28
23

30

83

63

94

94

7.2 8.4
7.9 8.0
7.9 10

8.2 30
8.’l 2i

8.2 29

8.2 30

I .
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“rabk C;-22. RadiochemicaiQualityof Surface::,,dGroundWatersfromOn-SiteStationsa

Gross
~H 137(% ‘1otal Uranium ‘W% 239240pu Gamma

S:.jtion (lOA u(Ii/mL) (104 pCi/mL) (pg/L) [104 pCi/mL) (10+ @/mL) (counts/rein/L)..— ——. —— —. . .—.

Grout,ti Waier(MainAquifer)
TestWCl]1 — L’. “1”
TestWC]I 2 — We!!‘,,.4...
TestWC][ 3 -0.6 (0.3) -62 (60) 2.7 (0.3)
TestWd] DT-5A -0.? (()..~) 40 (38) 2.0 (1.0)
TestWCII 8 0.. (0.3) 30 (73) 20(1 .0)
TestWC!]]DT-9 J.1 (0.3) 7 (46) 20 (1.0)
TestwellDT-10 -0.2 (6.3) 22 (~) 2.9 (1.0)

Maximum 0.1 (0.3) 40 (2!;! 2.7 (0.!O

Surface!’~wr
CaladaIcI Buey ().6(0.3) 100(41) 2.5 (0.3)
Pa.iarkoCanyon -0.5 (0.3) -19 (60) 5.Q(0.6)
WaterCanyonatBetaHole 0.0 (0.3) 105(70) < i ;

Maximum 0.6 (0.3) i05 (70) 5.9 (0.6.

observation Welts(PajaritoCanyon)
Pco-1 +.1 (0.3) 100(48) 20 (1.0)
PCO-2 ().I (0.3) 75 (77) 2.0 (1.c)
PCO-3 C.6(0.3) 14(42) 2.0 (1.0)

Maximum 0.6 (0.3) 100 (48) 2.0 (1.0)

aSamplcswere collectedMarch-April1989:countinguncertaintiesarein parentheses.

,( I t ; /,)~.,!

–0.ow(b.

0.019(0.01!
-0.005 (0.012)

0.000(0.OIGj

0.019(0.011)

0.014(0.016)
--0.010(0.010)

0.004(0.012)

0.014(0.016)

-0.ow (0.009)
().005(0.009)
0.006(0.015)

0.006(0.015)

-().IW9(0.011)
0.008(0.012)
0.028(0.011)

-O.(MW(0.011)
f) ‘,. ) (0.010)

0.028 (().(‘ ‘)

0.005(0.012)
0.010(0.017)
0.004 (().011)

0.010(0.017)

O.000(0.010)
(J.U11(0.008)

-0.006 (0.015)

0.011(0.008)

70 (70)
60 (70)
60 (70)

-50 (70)
-90 (70)

70 (70)

160(70)
140(70)
80 (70)

160 (70j

40 (70)
190(70)
170(70)

190(70j



Table G-2X ChemicalQualityof Surfaceand GroundWatersfrom on-Site Statiun:(mg/L)a

Total Conduc-
Hard- tivity

Station Sioz Cti Mg K P&t co, Hal, P SOi c1 F N03-N TDSb ne pHc (mS/m)
- .—

GroundWater f.$fainAquiJer)
TCSIWC]] 1 —~cll inaclivc
l’cstwell 2 Well inactive
TestWCI13 110 17 4.3 2.1 17 <1
TestWCI1DT-5A 74 10 3.6 3.2 11 <1
Test well 8 73 9 2.2 1.0 12 <1
Testwell DT-9 72 10 2.2 1.3 )2 <]
TestWC1lDT-10 73 10 3.0 1.0 11 <1

Maximum 110 17 4.3 3.2 17 <]

SurfaceWater
CafladadelBucy 36 7 1.3
PajaritoCanyon 58 77 32
WaterCanyonatBetaHole 37 11 3.4

Maximum 58 77 32

ObservationWells(Pqan”toCanyon)
Iwo-l 25 14 4.1
KO-2 25 18 4.1
PCO-3 25 16 5.4

Maximum 25 18 5.4

%mpks W~ collectedin Mach andApril 1989.
%otiddissolvedsolids.

cStandardunits.

2.2 16 <1
4.8 113 <1
3.2 15 <1

4.8 113 <1

3.7 23 <1
3.7 20 c1
3.0 20 cl

3.7 23 <1

82 0.3
58 0.3
54 0.3
53 0.3
52 0.3

82 0.3

34 0.1
257 0.2
52 0.2

257 0.2

57 <0.1
59 <0.1
62 <0.1

59 <0.1

33
2 2
21
2 <1
21

33

5 10
4 194
58

5 194

8 24
8 24
9 25

9 25

0.4
0.3
0.3
0.3
0.3

0.4

0.9
0.3
O.Q

0.9

0.2
0.2
0.2

0.2

0.6
0.4
0.3
0.4
0.4

0.6

0.1
0.3
0.1

0.3

0.1
0.1
0.1

0.1

179 60
132 35
132 35
126 38
126 38

179 60

109 22
579 338
125 45

579 338

144 59
143 68
1.44 66

144 68

~’J 18

8.0 12
8.0 12
8.0 12
8.0 12

8.2 18

7.6 11
8.0 120
7.8 14

8.0 120

7.0 22
7.0 22
7.G 22

7.0 22

I



Table G-24. Radiochemical Quolity of surface and (;rouml Waters from IWuent ReleaseAreasa

Gross
JH ‘37CS ‘1’utillUranium 23HPU ‘VJ4’’I’U Gamma

Station (10+ ~Ci/mL) (lo+ pCi/mL) (pg/L) {104pCi/mL) (104 pCi/mL) (counLs/min/L)

Acid-PuebloCanyon
AcidWeir
Pucblu1
Pueblo2
Pueblo3
HamiltonBendSpring
TestWCii1A
TestWC]l2A
BasaltSpring

Maximum

LosAIamosCanyon
DPS-I
DPSAI
LAO-C
LAO-1
LAO-2
LAO-3
LA04
LA04.5

Maximum

SandiaCanyon
Scs-1
SCS-2
SCS-3

Maximum

0.2(0.3)
0.3 (0.3)
0.0 (0.3)
0.4 (0.3)
0.2 (0.3)
0.4 (0.3)
0.6 (.03)
0.1 (0.3)

0.6 (0.3)

145 (X4)
0.4 (67)

30 (83)
44 (66)
43 (81)

-19 (34)
-52 (74)
716 (119)

716 (119)

I.(::1.0)
1.0(1.0)
1.0(1.0)
1.0(1.0)
1.0(1.0)
2.8 (0.3)
1.0(1.0)
2.0(1.0)

2.8(1.0)

-().008 (().008)
0.009 (().009)

-().004 (0.009)
0.005 (0.015)

-0.017 (0.014)
0.012 (0.010)
0.009 (0.0! :)
O.(W (0.013)

0.012 (0.010)

0.082 (0.021)
0.009 (().O(M)
0.012 (0.013)
0.014 (0.010)
0.009 (0.012)
0.004 (0.007)

-(?.014(0.010)
-0.004 (0.012)

0.082 (0.021)

100 (70)
10 (70)

-40 (70)
-80 (70)
-10 (70)

50 (70)
-30 (70)
:10 (70)

110 (70)

1.2(0.3) -2.3 (34) 1.0(1.0) -0.012 (0.007) 0.004 (0.010) 70 (70)
—— Dry

0.2 (0.3) 15 (52) 2.0 (1.0) 0.028 (0.013) 0.018 (0.009) 70 (70)
3.8 (0.5) -61 (10) 1.0(1.0) -0.009 (0.009) 0.009 (0.014) 80 (70)
2.9 (0.5) 19 (32) 1.0(1.0) 0.021 (0.016) 0.017 (0.010) 70 (70)
2.1 (0.4) 46 (30) 2.0 (1.0) -0.017 (0.014) 0.004 (0.011) 60 (70)
2.9 (0.5) 96 (88) 1.0(1.0) 0.012 (0.011) 0.008 (0.013) 90 (70)
2.8 (0.4) -8.1 (31) 1.0(1.0) -0.009 (0.011) O.000(0,010) 30 (70)

3.8(0.5) 96 (88) 2.0(1.0) 0.028 (0.013) 0.018 (0.014) 90 (“/0)

0.0(0.3) 72 (73) 3.0(1.0) -0.015 (0.015) o.fN5 (0.011) 150 (70)
0.7 (0.3) -7 (42) 3.0(1.0) O.000(0.010) -0.004 (,0.009) 100 (70)
0.?(0.3) 1 (72) 3.0(1.0) -0.012 fNo7) -0.004 (0.012) 120 (70)

0.7 (0.3) 72 (73) 3.0(1.0) O.000(0.010) O.(XIS(0.011) 150 (70)
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TableG-25(Cent)

Total Conduc-
Hard- thity

Station Si02 Ca Mg K Na C03 HC03 P S04 Cl F N03-N TDSb ness pHc (mS/m)

MortandadCanyon
GS-1 43
MCC)-3 43
h4c04 32
MCO-5 32
MCO-6 34
Aflco-7 34
MCO-7.5 34

Maximum 43

210 2.8 120 320 1 382
200 3.0 117 3m 28 372
60 8.5 43 200 0 181
56 7.7 50 220 0 172
23 5.0 5.5 210 0 175
23 5.2 5.4 220 0 1“/4
23 5.3 5.5 210 0 181

210 8.5 120 320 28 382

aSampleswerecollectedinApril 1989.
hofal dissolvedsolids.
cStandardunits.

0.1
0.1
0.2
0.2
0.2
0.2
0.2

0.2

107
102
105
100
38
39
40

107

352 7.2
294 6.4
54 1.7
66 1.6
27 1.9
33 1.5
26 1.(,

352 7.2

117 1780
111 1700
107 1060
106 1000
81 782
82 762
82 770

117 1780

446 8.0 300
462 8.0 280
182 7.5 150
170 7.4 MO
78 7.3 100
79 7.8 110
83 7.0 110

462 8.0 300
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LOSALAMOSNATIONALLABORATORY
ENVIRONMENTALSURVEILLANCE1989

TableG-27. ChemicalQualityfor ParametersCoveredby EPA’sPrimaryand
SecondaryStandardsfor WaterfromSupplyWellsand

the DistributionSystem(mg/L)a

Station Ag As Ila Cd Cr F Hg NO1-N pb Se

StipplySystem
LosAlammField

Well LA-l B
Well LA-2
Well LA-3
Wcli LA-5

Guaje Field
Well G-1
Well G-1A
WC]]G-2
Well G-3
Well G4
WC1lG-5
WC]]G-6

PaJnritoField
WC]]PM-1
WCIIPM-2
Well PM-3
Well PM4
WellPM-5

WaterCanyon
Gallery

Walersupply
maximum

DistributionSystem
Fire Smtion 1
FireStation?
FireStation3
FireStation4
FireSw.ion5

BandclicrNalirmal
MonumcIL

Diswibutionsystcm
maximum

FentonHill supply,
TA-57

<0.001 0.0$2
<0.001 0.012
<0.001 0.006
<0.0010.005

0.055
0.090
0.057
0.002

<0.001 0.024 2.9
<0.001 0.021 1.8
<0,001 0.008 0.7
<O.(IOI 0.004 0.4

<0.0002 0.5
<0,0002 0.5
<0.0002 0.5
<0.0002 0.4

0.002 <0.001
<0.001 0.001
<0.001 0.001
0.006 Co.ool

<0.001 0.003
<0.001 0.015
<0.001 0.040

0.002
0.001
0.001

<0.0002 0.4
<0.0002 0.4

— 0.4

0.006<0,001
0.003 <0.001
0.oo3 0.001

<0.001 0.005 0.5
<0.001 0.008 0.6
<0.001 0.011 0.9

Well inactive—
<0.001 0.004 0.3
<0.001 0.004 0.4
<0.001 0.005 0.3

<9.001 0.003
<0.001 0.002
<0.002 0.004

0.002
0.015
0.006

<0.0002 0.2
<0.0002 0.6

— 0.6

0.0080.001
0.002 <0.001
0.001 <0.001

<0.001 0.002
<0.001 <0.001
<0.001 0.003
<0.001 0.001
<0.w. <0.001

0.083
0.025
0.088
0.022
0.033

<0.001 0.003 0.3
<0.001 0.003 0.3
<0.001 0.004 0.3
<0,001 0.008 0.3

0.006 0.005 0.3

<0.0(K)2 0.3
<0.0002 0.5
<0.0002 0.4
<0.0002 0.3
<0.0002 0.3

0.001 0.001
0.001 <0.001
0.001 Co.ool
0.0002Co.ool
0.015 <0.001

<0.0(21 0.001 0,031 <0.001 0,002 0.1 <0.0002 0.3 0.(!03 <0.001

<0.0010.042 0.090 0.006 0.024 2.9 <0.0002 0.6 0.015 0.001

<0.001<0.001
<0.001 0.018
<0.001 0.002
<0.001 0.014
<0.001 0.002

0.026
0.054
0.060
0.037
0.028

<0.001 0.007 0.3
<0.001 0.020 1.8
<0.001 0.006 1.1
<0.001 0.009 0.9

0.001 0.004 0.4

<0.0002 0.3
<0.0002 0.3
<0.0002 0.4
<0.0002 0.4
<0.0002 0.1

0.004 Co.ctm
0.003 <0.001
0.006 0.001
0.003 0.001
0.005 Co.ool

<0.001 <0.001 0.026 <0.001 0.004 0.3 <0.0(M2 0.4 <O.(X)6 <0.001

<0.001 0.018 0.060 0.001 0.020 1.8 <0.0002 0.4 0.006 0.OO1

<0.001 0.002 0.010 <0.001 0.002 0.1 <0.0002 0.2 <0.001 <0.001
S~dby ~cl] (LA-6) <0.001 0.156 0.026 <0.001 0.025 2.1 <0.0002 0,5 <0.001 0.001

EPAandNMEID
primarymaximum
concentrationIcvcls 0.05 0.05 1.0 0.01 0.05 4.0 0.002 10 0,05 0.01
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TableG-27(Cent)

Station c1 Cu Fe Mn S04 Zn TDS pHb

SupplyWells
LosAlamosField

WellLA-lB
well LA-2
well LA-3
Well LA-5

Guaje Field
Well G-1
Well G-1A
Well G-2
Well G-3
Well G<
WC]lG-5
Well G%

PajaritoField
Well PM-I
Well PM-2
well PM-3
Well PM=I
WCUPM-5

WaterCanyon
Gallery

Watersupply
maximum

DistributionSystem
FireStation1
FireStation2
FireStation3
FireStation4
FireStation5

BandelicrNational
Monument

Diswibutionsys[cm
maximum

FentonHill supply,
TA-57

Standbywell (LA -6)

EPA andNMEID
secondarymaximum
conccrumtionlevels

16 0.035 0.010 0.004 38 0.008 427 8.5
14 0.071 0.015 <0.002 15 0.004 214 8.5
3 0.0$8 0.031 <0.002 7 0.002 124 8.4
2 0.003 0.011 0.004 4 0.004 99 803

2 0.010 0.025 <0.002 5 0.003 147 8.4
3 0.053 0009 <0.002 5 0.018 150 8.4
2 ().002 0.007 <0.002 5 0.004 161 8.4

—— Well inactive
2 0.066 0.160
3 0.001 0.004
2 <0.005 0.021

6 0.006 0.006
2 0.002 0.003
6 0.004 0.008
2 <0.001 0.036
2 0.002 0.450

2 0.001 0.002

16 0.071 0.450

? 0.001 0.008
10 0.014 0.020
5 0.040 0.007
4 0.004 0.022
3 0.071 C,026

2 0.009 0.030

10 0.071 0.030

59 0.001 0.110

4 <0.001 0.004

250 1.0 0.3

0.003 4
<0.002 5
<0.002 4

0.001 6
0.002 4
0.001 5
0.031 2

<0.002 3

0,017 5

0.017 38

0.005 2
0.005 21
0.003 5
0.007 7

<0.002 3

0.002 3

0.007 21

Co.ool 10

0.031 6

0.05 250

0.012
0.009
0.013

0.008
0.003
0.005
0.002
0.005

0.019

0.019

0.034
O.Cl&
0.008
0.031
0.122

0,108

0.108

0.012

0.001

5.0

134
138
117

195
127
198
159
165

74

427

140
259
216
151
128

137

259

334

20

yjj

8.3
8.3
8,2

8.3
8.2
8.4
—
8.2

7.8

8.5

8.1
8.5
8.3
8.4
8.0

8.1

8.5

8.3

8.8

6.8-8.5

aSampleswerecollectedin April 1989.
bStAard units.
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TableG-28. ChemicalQualityof WaterfromSupplyWellsand the DistributionSysten](mg/L)a

Total Conduc-
Hard- tivity

Station Al SiOz Ca Mg K Na C03 HC03 P ne.ss (mS/m)

SupplyWells
LoaAlamosField

Well LA-lB
Well LA-2
WelJLA-3
Well LAAI
Wel!LA-5

GuqjeField
WellG-1
Well G-1A
WeUG-2
Well G-3
WeUG-5
Well G4

PajaritoField
WellPM-1
Well PM-2
WdJPM-3
Well PM4
WeUPM-5

WaterCanyon
Gallery

Watersupply
maximum

DisrtibutionSyslem
FireStation1
FireStation2
FireStation3
FireStation4
FireStation5

BandelierNational
Monument

Distributionsystcm
maximum

FentonHiil Supply,
TA-57

-- 40 6 0.5 3.5 164 0 293 0.4 20 68
— 33 7 0.4 2.8 76 0 131 0.2 19 34
— 34 16 0,1 1.9 30 0 90 0.2 32 19

Well inactive
— 42 12 0.1 1.8 27 0 74 0.2 31 15

— 88 14 0,7 3.0 24 0 80 0.4 42 16
— 77 11 0.4 2.8 35 0 88 0.3 30 18
— 77 11 0.7 2.6 42 0 102 0.3 30 21

Wellinuctivc
—
—

—
—
—
—
—

8.0

..-

<0.01
0.01

<0.01
0.01
0.03

—

—

—

Standbywell (LA-6) —

63 21 4.5
56 15 2.1

82 26 7.2
86 12 3.1
83 27 6.2
85 10 2.7
94 13 4.4

36 7 2.9

94 27 7.2

89 11 3.2
41 9 0.8
90 23 7.4
65 13 1.8
86 13 3.7

83 14 3.5

90 23 7.4

75 68 7.4

35 3 0.4

2.0 13
2.6 21

4.0 22
1.8 11
4.3 22
3.0 12
2.0 14

2.2 4.3

4.3 164

2.2 13
4.C 95
5.3 18
3.1 29
2.3 10

3,1 1(-)

5.3 95

7.0 22

1,6 71

0
0

0
0
0
0
0

0

0

0
7
0
4
()

o

7

0

0

79
75

118
57

118
55
68

27

293

62
180
I 19
98
60

62

180

14

140

0,3
0.2

0.3
0.4
0.3
1,6
0.4

0.2

1.6

0.5
0.2
0.4
0.3
0.4

0.3

0,5

0.3

0.8

69
45

90
36
94
33
48

29

94

47
28
95
43
50

51

95

203

7

16
16

26
11
26
12
14

7

68

12
43
26
21
13

13

43

48

30

a!%.rnpleswereeollcctedin March1989.
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TableG-29. Transportof Radionuclidesin SummerRun-Offfrom

LosAlamosand PuebloCanyons”

LosAlamosCanyon
at State Road4

14:30 14:s0

Solution
3H

137c~

238
Pu

239,2%

Grossgamma

SuspendedSediments
238~

2392%

m~.s

Grossgamma
Totaluranium

I Estimateddischarge

10+ ~ci/mL
104 pCi/mL
104 pCi/mL
10+ pCi/mL
counts/rein/L

pag
pcifg

P%
counts/rein/g

P8.43

0.5 (0.3)
19 (48)

0.012 (0.012)
0.020 (0.014)

160 (70)

0.299 (0.016)
1.56 (0.066)
6.2 (0.9)

10 (1.0)

5.4 (0.5)

0.7 (0.3)
84 (57)
0.013 (0.012)
0.036 (0.014)

320 (80)

0.460 (0.024)
2.07 (0.090)

10.3 (1.6;

6.2 (0.7)
6.7 (0.7)

(itS/s) 40 50

‘SampleswerecollcacdScptcmbcr5, 1989;countinguncmaintiesamin parentheses.

PuebloCanyon LosAlamosCanyon
at StateRoad4 at Well LA-5

15:05 — 15:15

0.4 (0.3) 0.6 (0.30)
21 (37) 111 (64)
-0.004 (0.004) 0.012 (0.007)

0.013 (0.010) 0.029 (0.011)
-lo (70) 170 (70)

0.010(0.002) 0.213 (0.014)
1.76 (0.076) 1.34 (0.059)
0.4 (0.1) 5.6 (0.9)
8.5 (0.9) 9.2 (1.0)
5.4 (0.5) 6.0 (0.6)

30 70



Table(NO. Numberof Resultsabovethe AnalyticalLOQSfor organic Compoundsin
Surfaceand GroundWatersfromRegionaland On-SiteLocztions

(Nonefftuentand EffluentAreas)U

Date Typeof OrganicCompound

(1989) Volatile Semivolatile Pesticide Herbicide PCB

LOSAMMOSNATIONAALABORATORY
ENVIRONMENTAL.SURVEILLANCE1989

aSccTable 20 forvaluesof analyticalresultsrr.portedabovetheLOQSantiAppendixC
for listof wmpoundsamlyr.cciineachset.
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0
0
0
0
0
0

0
0
0

0
0
0
0
0
0
0

0
0
0
0
0
0
0

0
0
0
—
—
—
—
—
o
0

A’umberof CompoundsAnalyzed

R?gional
RioChamitatChamita
RioGrandcatEmbudo
RioGrandcatO[owi
RioGrandcatCochiti
RioGrandcatBcmalillo
JcmczRiveratJcmcz

OttSite(Noneffluent Areas)
PajaritoCanyon

Pco-1
IWO-2
PCO-3

On Site (EftluentAreas)
Acid-PuebloCanyon

Acid-Wcu
Pucb:o1
Pueblo2
Pueblo3
HamiltonBendSpring
TestWell2A
BasaltSpring

DP-Los AlamosCanyon
DPS-1
LAO-C
LAO-1
LAO-2
LAO-3
LAO-4
LAO-4.5

SandiaCanyon
Scs-1
SCS-2
SCS-3

MontandadCanyon
GS-I
MCO-3
MCO-4
MCO-5
MCO-6
MCO-7
MCO-7.5

3-27
3-27
3-27
3-27
3-27
3-27

3-27
3-27
3-27

4-3
4-3
4-3
4-3
4-3
4-3
4-3

4-17
4-17
4-17
4-17
4-17
4-17
4-17

3-27
3-27
3-27

4-26
4-26
4-26
4-26
4-26
4-26
4-26

65

0
0
0
0
0
0

0
1
0

0
0
1
1
0
0
0

0
0
0
0
0
0
0

0
0
0

0
1
0
0
0
0
0

68

0
0
0
0
0
0

0
0
0

0
0
0
0
0
0
0

0
0
0
0
0
0
0

0
0
0

0
0
0
0
0
1
0

4

0
0
0
0
0
0

0
0
0

0
0
0
0
0
0
0

0
0
0
d
o
0
0

0
0
0

0
0
0
0
0
0
0

4

0
0
0
0
0
0

0
0
0

0
0
0
0
0
0
0

0
0
0
0
0
0
0

0
0
0
—
—
—
—
—
o
0

I
I
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TableG-31. Locationsof Soiland Sediment%mplingStations

Latitude Longitude
or North-South or F*st-West Map

station Coordinate Coordinate Designationa— ——

RegianalSediments
Chamita
Embudo
Otowi
Sandia
Pajarito
Ancho
Frijokx
Cochiti
Bcmalillo
JcmezRiver

PetimeterSedimentsb
GuajeatSR-4
Bayoat SR-4
SandiaatSR-4
Mortandadal SR-4
CafladadclBucyatSR-4
PajarhcatSR-4
PotrilloatSR-4
Waterat SR-4
AnchoatSR-4
FrijolesatNationalMonument

Headquarters

EffluentReleaseArea Sediments
Acid-PuebloCanyon

AcidWeir
Pueblo1
Pueblo2
HarnihonBendSpring
Pueblo3
Puebloat SR-4

DP-Los AlamosCanyon
DPS-I
DPS-4
LosAlarmsat Bridge
LosAlamosatLAO-1
LosAlamosatGS-1
LosAlarmsatLAO-3
h AkunosatLAO-4.5
LosAlamosat SR-4
LosAlamosatTotavi
LosAlamosatLA-2
LosAlamosatOtowi

36°05’
36°12’
35°52’
S060
S185
S305
S375
35°37’
35°17’
35°40’

N135
NIOO
N025
S030
S090
S105
S145
S170
S255
S280

N125
N130
@J120
NI05
N090
N070

N090
N075
N095
N080
N075
N075
N065
N065
N065
N125
N1OO

21I

106°07’
lo6°5a’
106”08’
E4x)

E4$0
E335
E235

106°19’
106”36’
106”44’

E480
E455
E315
E350
E360
E320
E295
E260
E250
E185

E070
E085
E145
E255
E315
E350

E160
E205
E020
E120
E200
E215
E270
E355
E4f)5
E510
E560

—
—
—
—
-.
—
—
—
—
—

12
13
14
15
16
17
18
19
20
21

22
23
24
25
26
27

28
29
30
31
32
33
34
35
36
37
38
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TableG-31(Cent)

Latitude Longi ude
or No,-th-South or East-West Map

Station Coordinate L’oordintite Designation”
—— — . .—. -

E’uent Release Area Sediments (COIII)
MortandadCanyon

MortandxlnearCMR Building
MortandadWCS[of GS-1
Mortandad It GS-1
Mortimht atMCO-5
Morumdadal MCO-7
Monandadat MCC)-9
Mortandadat MCO-13

RegionalSoils
RioChnma
Embudo
Olowi
NearSantaCruz
Cochiti
Bcmalillo
Jcmcz

PenmelerSoils
LosAlarmsSportsmanClub
NorthMcti
T,4-8
TA-49
WhiteRock(cast)
T.sankawi

On-SueSoils
TA-21
Eastof TA-53
TA-50
Two-Mile Mesa
bS[ of TA-54
R-SiteROWIEast
PotrilloDrive
S-Silc
Nc, tc!stWCIID1’-9
NearTA-33

NO(W
N045
NOW
N035
N025
N030
N015

36’’05’
36°12’
35°52’
35”59’
35°31’
35°17’
35°40’

N240
N134
N06Q
S165
S055
N020

N095
N051
N035
N025
S080
S042
S065
S035
S150
S245

E036
E095
E105
E155
E190
E215
E250

106°07’
105°58’
106°08’
105054”
106°19’
106°36’
106°44’

E215
E168

W075
E085
E385
E31O

E140
E218
E095
E030
E295
E103
E195

W025
E140
E225

39
40
41
42
43
44
45

—
—
—
—
—
—
—

SI
s:
S3
S4
S5
S6

S7
S8
S9

Slo
S11
S12
S13
S14
S15
S16

asoil samplingkxalionsarcgiven in Figs. 14and17; tiimcn[ samplinglocations,in Figs. 14
and 18.
bThcthree.scdimcntstationson Potrillo, Water,andAnchOcanycmshxxtcdat StateRoad4 arc

considcr~pcrimctcrstations~ausc all LabomI~ faci]iticsarc la”ald WCSL Of!jtatcRoad4.
EigtuaddiuonalwdirncntSLl[iOnSarc ]~~~d al lhcc~flucncc oflhcRioGr~dcand tic foll~wing
majf]rcanyons:Sandia,CMada Ancha,tvlo~ndad, pajtiilo, Wtitcr,Ancho,Chaquihui,andFrijolcs.
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TableG-34. RadiochemicalAnalysesof On-SiteSoilsand Sedimentsa

Total Gross
3H 90Sr 137(=s Uranium nsfi 339aofi 3.41~m Gamma

Location (10+ ~Ci/mL) (pci/g) (pci/g) (l@g) (pci/g) (pCi/gj (pci/g) (counts/rein/g)

On-SiteSoils
TA-21
Eas!of TA-53
T’A-50
TwoMile Mesa
&St of TA--54
R-SiteRoad
PotnlloDrive
S-Site

4.2 (0.6)
4.0 (2.0)
3.6 (0.5)
2.3 (0.4)

—
6.7 (0.9)

120 (lo)
0.1 (0.3)

— 0.04(0.13)
— 0.26(0.08)
— 0.09(0.11)
— 1.28(0.20)
— 0.20(0.13)
— 0.57(0.10)
— 0.28(0.13)
— 0.13(MM)

3.5 (0.4)
3.5 (0.4)
3.7 (0.4)
3.6 (0.4)
4.0 (0.4)
2.9 (0.3)
3.6 (0.4)
3.5 (0.4)

0.005(0.001)
0.002(0.001)
O.000(0.000)
0.002(0.001)
0.004(0.001)
0.001(0.001)
0.004(0.001)
O.000(0.001)

0.013(0.002)
0.012(0.002)
0.016(0.002)
0.035(0.003)
O.OiO(0.002)
0.013(0.002)
0.008(0.001)
0.002(0.001)

w Neartestwell DT-9 0.1 (0.3) — 0.20(0.14) 3.6(0.4) 0.002(0.001j 0.004(0.001)
u! Near’rA-33 10 (Lo) –

Maximum 120 (lo) —

SedimentsfromEffluentReleaseAwas
Acid-PuebloCanyon

AcidWeir — 0.40(0.25)
Pucblol — 0.20(0.24)
Pueblo2 — 0.25(0.23)
HamiltonBendSpring — 0.05(0.31)
Pueblo3 — -0.26(@.39~
PucbloatSR-4 — -0.08(033)

0.26(0.26)

1.28(0.20)

0.41(0.09)
L.20(0.13)
0.18(0.07)
0.15(0.15)
0.15(0.06)
0.25(0.14)

3.1(0.3)

4.0(0.4)

2.8(0.3)
2.5(0.3)
2.8(0.3)
3.0(0.3)
2.2(0.2)
1.8(0.2)

0.002(0.001)

0.005(0.001)

0.053(0.015)
0.002(0.001)
0.003(0.001)
0.000(o.ooo)
0.000(o.ooo)
0.000(o.ool)

0.007(0.002)

0.035(0.003)

9.32 (0.393)
0.007(0.002)
0.674(0.030)
0.152(0.009)
0.003(0.001)
0.002(0.001)

—
—
—
—
—
—
—
—
—
—

—

0.310(0.020)
0.002(0.001)
0.032(0.003)
o.Nxi(c.oo2)
0.002(0.001)
0.00] (0.001)

2.7(0.5)
2.9(0.5)
3.8(0.5)
3.1(0.5)
2.3(0.4)
2.7(0.5)
3.8(0.5)
2.9(0.5)
4.3(0.6)
3.6(0.5)

3.8(0.5)

1.7(0.4)
3.4(0.5)
3.2(0.5)
2.7(0.5)
2.2(0.4)
1.2(0.4)

Maximum — 0.40(0.25) 0.41(0.09) 3.0(0.3) 0.053(0.015) 9.32 (0.393) 0.310(0.0:0) 3.4(0.5)
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TableG-36. RadiocbemicalAnalysesof Sedimentsfroman ActiveWasteManagementArea (TA-S4)a

Gross
3H 137CS TotalUranium na~ z39w~ Gamma

Location (10+ ~Ci/mL) (pci/g) W@ (pci/g) (pci/g) (counts/rein/g)

StationNumber
1
2
3
4

5
6
7

8
9

Maximumconcentration

Background(1974-i986)

Maximumconcentrationasa
percentageof background

Analyticallimitsof detection

1.9(0.4)
1.9(0.4)
1.7(0.4)
1.7(0.4)
2.0(0.4)
1.6(0.4)
1.9(0.4)
2.4 (0.4)
2.1 (0.4)

2.4 (0.4)

7.2

33

0.7

0.31 (0.08)
0.05 (0.04)
0.20 (0.07)
0.10 (0.05)
0.32 (0.08)

-0.07 (0.04)
0.05 (0.05)

-0.06 (0.04)
0.05 (0.05)

0.32 (0.08)

0.44

4.3 (0.4)
4.3 (0.4)
2.9 (0.3)
4.3 (0.4)
4.6 (0.5)
2.9 (0.3)
3.4 (0.3)
2.7 (0.3)
2.8 (0.3)

4.6 (0.5)

4.4

73 104

0.1 0.3

0.000(0.001)
0.007(0.001)
0.008(0.001)
0.001(0.001)
0.002(0.001)
0005(0.001)
0.026(0.002)
0.007(0.001)
0.011(0.002)

0.026(0.002)

0.006

.493

0.003

0.011(0.002)
0.012(0.002)
0.014(0.002)
0.016(0.002)
0.016(0.002)
0.021.(0.002)
0.015(0.002)
0.010(0.002)
0.150(0.008)

0.150(0.008)

0.023

652

0.002

4.5 @.6)
4.6 (0.6)
2.5 (0.4)
5.1 ((’).6)
5.7 (0.7)
3.2 (0.5)
2.5 (0.4)
1.8(0.4)
2.9 (0.5)

5.7 (0.7)

7.9

“SampleswerecollectedinAugust1989;ecmntinguncertaintiesareinparentheses.
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TableG-37, Numberof Resultsabovethe AnalyticalLOQS
for OrganicCompoundsin Sedimentsfroman Active

“WasteManagementArea(TA-S4)a

Typeof OrganicCompound—— ——
Votatile Semivotatile Pesticide Herbicide PCBb

—. —

NumberofCompounds
Analyzed 65 68 22 3 4

Station
1 3 1 0 0 0
2 3 0 0 0 0
3 4 0 0 0 0
4 4 0 0 0 0
5 2 0 0 0 0
6 2 0 0 0 0
7 2 0 0 0 0
8 4 1 0 0 0
9 2 0 0 0 0

F 1

Sampleswerecollcctcdin August1969;w Table23 for valuesof analyticalresults
reportedaboveLOQSandAppendixC forlistof compoundsanalyzedinwh set.

%otal mixedaroclorsandthreespecificaroclorswerereportedfor thePCBanalyses.

,.,
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TableG-38. Radionuclidesin Localand RegionalProducea

Total
3~ ‘OSr Uranium ‘Pu 339340~

(pCi/mL) (10-3pCi/dryg) (rig/dryg) (lO-spCi/dryg) (lO-spCi/dryg)
.—

CochitiLSantoDomingo
N 11
hkan 0.2
Stddev 0.6
hfli~imum -1.5 (C.3)
Maximum 0.8 (0.3)

Espafiola
N 8
Mc.an 0.0
Stddcv 0.3
Minimum -9.3 (0.3)
Maximum 0.5(0.3)

SariI&iefonso
N 3
Mean 0.2
Stddcv 0.3
Minimum 0.1 (0.3)
Maximum 0.4(0.3)

US AlamoslWhiteRock
N 7
Mean -0.1
Stddcv 0.6
Minimum -1.3 (0.3)
Maximum 0.7(0.3)

OnSite
N 2
MearI 0.1
Stddev 0.0
Minimum 0.1 (0.3)
Maximum

Minimum
detectablelimit 0.7

aCountinguncertaintiesarcin parentheses.

~—

11
14
16
0.3 (1.8)
4.8 (6.9)

8
19
19

1.5 (2.4)
53 (22)

3
17
17
1.3 (2.3)

34 (4.5)

7
13
9.6
1.2 (3.6)

27 (19)

2
6.8
5.1
3.2 (4.0)

10 (4.0)

220

11
16
14
3.5(0.5)

46 (5.6)

8
56
45
11 (1.5)

!30 (15)

3
31

-23
-5.4(0.5)

-52 (4.5)

7
37
27
8.2(1.0)

72 (7.2)

2
7.7
1.9
6,3(0.8)
9.1(1.0)

30

11
-9.5
32

–110 (130)
4,5 (lo)

8
1.7
9.1

–1.3 (8.2)
1.6 (12)

3
-5.0

8.0
-14 (83)

0.0 (1.9)

7
-3.2
50

-90 (52)
81 (4?.)

2
2.3
3.3
0.0 (3.4)
4.2 (6.8)

20

11
4.4

26
-54 (120)

55 (15)

8
2.0
4.7

-6.5 (6.5)
10 (lo)

3
-0.3

3.9
-4.0 (6.3)

3,8 (6.0)

7
-5.9

-;; (43)
16 (34)

2
1.3
4.7

-2.0 (2.0)
4.7 (4.7)

10
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TableG-39. Radionuclidesin Fisha

Total
9osr 137~s Uranium ~Pu 239pu

(lOApCi/dryg) (10-3pCi/dryg) (rig/dryg) (lO-spCi/dryg) (lO-spCi/dryg)

Catjish
Abiquiu

N
Mean
Stddcv
Minimum
Maximum

Cochiti
N
Mean
Slddcv
Minimum
Maximum

Crappie
Abiquiu

N
Mean
Stddcv
Minimum
Maximum

Cochiti
N
Mean
Stddcv
Minimum
Maximum

Minimum
dctcctablclimit

7
33
14
16 (5.5)
55 (5.2)

9
24
9.2

11 (4.8)
35 (7.2)

10
82
28
36 (7.8)

120 (7.5)

10
87
18
43 (6.5)
10(16)

7
62
71
-0.3 (9.9)
160 (140)

9
-1400

18(MI
-5600 (5200)
-19(I (470)

10
4
74

-150 (120)
I(X! (loo)

10
44
160
-45 (200)
180 (180)

7
q,o
1.6
6.4 (0.6)

12 (1.2)

9
8.6
4.1
3.7 (0.4)

15 (1.5)

10
2.2
0.60
1.5 (0.2)
3.2 (0.3)

10
3.4
0.6
2,5 (0.2)
4.4 (0.4)

3

5
0.5
5

-4 (3)
7 (6)

5
1
4

4 (6)
7 (6)

5
6
5
3 (lo)

14(lo)

5
10
3
9 (9)

17 (8)

30

5
3
2
0 (6)
5 (4)

5
-0.2

3
4 (4)

3 (3)

5
-0.4

3
--5 (6)

3 (6)

5
8
7

-3 (9)
16 (11~)

20

aCountinguncertaintiesarcin parcnlhcscs.

221
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TableG-40. Locationsof Ileehives

North-South East-}Vest
Station Coordinate Coordinate

RegionalStations(28-44 km), UtdcontrolhdAreas
1. Chimayo —

13. SanPedro —
16. El Rancho —
17, SanJuan —

PerimeterStations(O-4 km), UncontrolkdAreas
2. Nonhcmbs AlamosCounty N180
3. Pajiui[oAcres S21O

On-SiteStations,ControlledAreas
4. TA-21 (DP Canyon)
5, TA-50 (UpperMortandadCanyon)
6. TA-53 (LAMPF)
7. LowerMorundadCanyon
8. TA-8 (AnchorSimW)
9. TA-33 (HP-Sik)

10. TA-54 (AreaG)
11. TA-9 (AnchorSiteE)
12. TA-15 (R-Site)
14. NearTA-49, FrijolcsMesa
15. TA-16 (S-SiIc)

N095
N040
N050
N020
S020
S260
N050
SO05
S020
S160
S055

—
—
—
—

WMJ
E3W

E180
E095

E220
E185

W065
E265
E220

W040
E065
EI05

W080

222
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Table(;-41. SelectedRadionuclidesin Lncaland RegionalHoncya

3H ‘Be 22Na 54Mn “co 83Rb ‘37CS
Station (pCi/L) (pCi/L) (pCi/L) (pCi/L) (pCilL) (pCi/L) (p(l’L)

El Rancho

SanPedro

SanJuan

Pajari[oAcres

TA-5

TA-8

TA-9

TA-15

TA-16

TA-21

TA-33

TA49

TA-50

TA-53

TA-54

300
(300)

(::)

1600
(300)

(:%)

IOoo
(300)

1600
(300)

(%

600
(300)

(%)

3900
(500)

3/?Ooo
(4 Ooo)

1100
(300)

1300
(300)

61000
(6 000)

(:%)

190
(140)

-11
(97)

120
(! 30)

-10
(97)

120
(140)

230
(140)

-90
(98)

(1!:)

(::)

-56
(98)

(1;$

-5.5
(88)

–56
(87)

180
(140)

(:+)

130
(loo)

-96
(92)

(1::)

37
(90)

(1;:)

190
(110)

(;;)

(1::)

-130
(91)

130
(92)

(1;:)

(;:)

-160
(92)

2900
(460)

(;;)

(1::)

140
(97)

(1;;)

100
(92)

(1::)

150
(110)

(::)

(1!:)

140
(98)

150
(95)

(1::)

(:?)

-36
(94)

(:%)

130
(95)

120
(U3)

38
(71)

(;!)

170
(75)

-61
(82)

220
(81)

160
(74)

130
(76)

(;:)

150
(74)

280
(85)

180
(75)

100
(73)

310
(89)

160
(75)

-3.5
(110)

(;:)

33
(110)

49
(72)

(1::)

150
(110)

(::)

(i%)

(;:)

-62
(81)

-75
(110)

(;:)

(:;)

(1::)

-81
(72)

250
(120)

110
(73)

100
(86)

100
(83)

150
(110)

220
(100)

100
(73)

420
(130)

(;:)

(;:)

41
(85)

(;:)

(::)

(1:)

-12
(71)

aDalaarcfrom 1988;countingunccr~inticsarcin parcnthcscs.
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I’ableG-43. SelectedRadionuclidesin Load and Regionallkw”

JH 7Re 22Na 54Mn “co %h ‘37CS Urimium
Statiun (pCiIL) (pci/g) (pci/g) (pci/g) (pci/g) (pCi/g) (p(.’i/g) (ngig)

-- .—

El Rancho

SanPedro

SanJuan

PajaritoAcres

TA-5

TA-8

TA-9

TA-15

TA-16

TA-21

TA-33

TA49

TA-50

TA-53

TA-54

(%)
(%)

–Q)()

(300)

10000
(1 Ooo)

30000
(3Ooo)

(%)

(%)

2300
(40U)

6800
(XXI)

6700
(8M”)

4900
(600)

600
(300)

63000
(6 Ooo)

110000
(10 Ooo)

130000
(10 Ooo)

0.056
(0.24)

-0.26
(0.54)

(::;0)

0.26
(0,34)

-0.19
(0.34)

0.21
(0.34)

-0.17
(0.22)

0,83
(0.76)

-0,059
(0.53)

-0.34
(0.22)

-0.34
(0.35)

-0.29
(0.22)

-0.23
(0.24)

0.21
(0.40)

O.iO
(0,24)

-0.011
(0.032)

0.057
(0.079)

0,16
(0.074)

-O.(M8
(0.034)

-0.067
(0.036)

-0.073
(0,036)

-0.015
(0.026)

0.048
(0.074)

-0.072
(o.(w)

0.054
(0.028)

-0.03
(0,034)

-0.031
(0,03)

-0.05
(0.031)

18
(2.7)

-0.06
(0.031)

0.068
(0.028)

-0.0023
(0.079)

0.11
(0.082)

0.12
(0.042)

0.056
(0.036)

0.045
(0.035)

0.071
(0.027)

0.048
(0.077)

0.06.3
(0.C58)

0.034
(0.026)

0.035
(0.035)

0.J25
(0.026)

0.0080
(0.026)

0,53
(0.090)

(Ma

0.27
(0,068)

0.39
(0.16)

0.35
(0.11)

0.43
(0,077)

0.32
(0.065)

0.4I
(0.075)

0,12
(0.051)

(:::2)

0.39
(0.14)

0.18
(0.057)

0.31
(0.064)

0.17
(0.056)

0.21
(0.063)

0,67
(0.11j

0.20
(0.059)

-().()24
(0.05)

-().()()?5
(0.14)

-0.20
(0.035)

-0.056
(().074)

-0.13
(0.074)

-0.062
(0.075)

0.024
(0.(M4)

-0.22
(0.17)

0.050
(0.10)

-0000

(0.048)

0.088
(o.(m)

-0.033
(0.046)

-0.024
(0.050)

-0.82
(0.14)

-0.056
(ml(r)

-().()1!)
(().()2X)

().()15
(().062)

0.014
(().()27)

0.035
(().()12)

().()27
(().()11)

0.026
(0.011)

0.054
(().031)

().01I
(0.022)

().13
(().()71)

(),033
(i).028)

0.023
(0.oi2)

0.013
(().031)

0.020
((),028)

0.02
(().()12)

0.021
(().032)

aDaIa arc from 1988;countingunccrrain[icsarc in parcmhc.scs,

45
(().4)

20
(0.2)

10
(0.2)

21
(0.3)

—

20
(0.2)

55
(0.5)

110
(0.7)

23
(0.3)

44
(0.4)

71
(0.5)

48
(0.4)

34
(0.3)

22
(0.3)

61
(0.5)



TableG-44. SelectedTraceMetalsin LL~caland RegionalIkesa

Arsenic IIery’ilium Boron Ctidmium Chromium l.~iid Mercury Selenium
Station (nglg) (rig/g) (pg/g) (nglg) (nglg) (P#g) (nglg) (nglg)

SanI%dro <1 <2 13 40 96 0.3 27 <1

SanJuan <1 <2 11 25 81 0.5 <3 <1
PajaritoAcres 170 <2 3.4 30 1.8 0.7 <3 <1

El Rancho 170 <2 <0.1 <1 1.8 0.7 <3 <1

TA-5 100 <2 53 6 70(? 0.6 <3 <1

TA-8 170 <2 12 40 510 0.3 <3 <1

TA-9 180 <2 — 150 1.7 0.8 <3

TA-15

TA-16

TA-21

TA-33

TA-49

TA-50

TA-53

TA-54

100

11

90

25

70

45
’75

90

<2

<2

<2

<2

<2

<2

<2

75

28

11

5.3

<0.1

4.3
—

7.3

10

740

100

710

140

320
::’*u

120

235

1

0.5

0.4

0.3

0.2

0.3

3

0.5

<3

<3

<3

<3

<3
<~

<3

<3

aDataai?from1988;uncmaintyof theresultsis tlO%.

<1

<1

—

—

<1

—

—
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ENVIRONMENTALSURVEILLANCE1989

I“tddeG-45. }hwwdous WtistuMiina~ement1+’acilitius
at LOSAhmos NationalLaboratory

Inclusionin
Piirt1{Permit NMIHD
Applicat;m or Application

TechniculArea FacilityType 40-Day Storage InterimStiitUS CIosure
———— —.—. .. —-—

TA-5-I. ..1ic~L

T4-54. Area G
TA-50-i

TA-50-37

TA-3-102
TA-3-40
TA-14 (2 uniLs)
TA-I 5
TA-36
TA-39-6
TA-39-57
TA-22-24
TA-40-2
TA-40 (detonationpit)
TA-16 (6 units)
TA-16, AreaP
TA-46 (notin USC)
TA-16
TA-54, AreaH
TA-35-85
TA-35-125
TA-3-39
TA-3-30
TA-3-66
TA-16 (bumground)
TA-3-38 (paintshop)

Tiink trwrlmcnt
COnlaincrsmragc
Landlill~
Oil stnragctanks
Landli118
Balchtrcir[mcnl
COntaincrstorugc
Controlkd-airincinerator
Contnincrstortigc(feedbay)
Containerslorirgc(roomI 17)
Containerstorage
Containersloragc
Miscclkmcousunit
Misccllancousunit
Misccllancousunit
Misccllancousuni~
Miscclkmcousuni!
Coruaincrstorage
Containersloragc
Misccllancousunit
Misccllancousunit
Landfilla
Tankslomgc
Surfaceimpoundment
bndfilla
Surfaceimpoundment
Surfaceimpoundmcru
Containersloragc
Containerstorage
Containerstorage
Containerstorage
Corrtaincrstorage

Ycs

Ycs
Ycs
Ycs
Ycs
Ycs

Pcrmilmd
Interimstalus
Neither
Ncilhcr
Ncithcrb
Pcrmiucd
Permitted
Pcrmiucd

ycs Neither
Permitted

Ycs Neither
Ycs Neither

krim status
Imc.rimstatus
Interimstatus
Interimstatus
Interimstatus
Neither
Neither
Neither
Inmirn status
Neither
Neither
Neither
Neither
Neither
Neither

FY 1991
FY 1990

Closed
Closed

FY 1990

FY 1991

FY 1990
FY 1990
FY 1990
FY 1990

ahucrimstatuswastcrmimtcdin Novcmbcr1985. Theselandfillsarcin theprocess
of beingclosedin accordancewithNcw McxicOHazudousWasteManagementRc@rtions.
‘May bcaddedtoPartB whenmixed-wasteregulatoryissuesarcsettled,
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TaMeG-46. ResourceConservationand RecovcrvAct (RCRA)Interactions
amongthe Laboratory,the U.S.MwironmentiilProtection

Agency(EPA), and Ncw Mexico’sIhvironmental
ImprovementDi\’ision(NMfND)in 1989

Jmurary5, 1989

February3, 1989

Fcbrwrry6, 1989

February1989

Fcbrutwy14, 989

Fcbnrary21, 1989

February1989

Fcbru~y24,1989

February28,1989

March1, ’989

March3,1989

NMEID disapprovestheTA-I 6 surfircc-impoundmcn[closureplan illl(lrcqucsLsrcvi.scd
closure1*IwIwithin30dirys.

DOE andtheLabomtoryholdnegotiationmeetingwithNMEID on dIc (Irilf[RCRA
pcnnit.

TheLaborirlorysubmi~revisedTA-16 surface-impoundmentCIOSUW!)liln10NMEID.

TheLaboratorysubmitsSoli1WasteManagcmcmIInits (SWMUS)report10theEPA
RegionVI, witha copytoNMEID (thereportisusedin dc[cm]ininginvcstigtrtivcand
corrc.aivc-wxionschcdulcsforpcrmilnegotiationswi[htheEPA).

DOE requestsa dclcrminationfromNMEID ontheopm[ion r)l”IIw B;ilchWiLstc
TrcalmcmPhrntatTA-50 andthe dischargeof trca[cdwiLsIcink) LhcIndustrialWaste
TrcntmcntPlantat TA-50.

DOE and theLabomtoryhohi ncgotiwionmccling withNMEID onIhcdrirftRCRA
pcrrnil.

NMEID sendsfacsimilekucr 10DOE rrgardingthescnlcmcmagrccmcntforthe
August30, 1988,complirinccorder.

TheLaboratorysendsSWMU report,orthogorralltopographicInilps,andEnvironmental
RestorationTask l..islingto EPA forncgoiiationonHazardousandSolidWtistcAmcnd-
mcnls(HSWA)portionof pc.rmit.

NMEI1) sendsrcvi.scddraftRCRApcrmi~closureplirns.

DOE respondstoNMEID’s Icucrof February21, 1989,regardingsculcmcnlagrccmcm
forcomplianceorder.

NMEID respondsIDDOE rcqucskof Fc.bruary14, 1989. Thes~tc’sinlcrprctationis
pendingbecauseof NMEIIYs legalrwicw andbccauscDOE’s inlcrprcurlionof lhc
regulationsmaynotbeconsistentwithNMEID’s.

TheLaboratory,DOE, andcrmtractpersonnelfrc.mRoyF, Weston,Inc.,mcclwilh the
EPA (SteveSlatcnandRichMayer)toexplaintheEnvironmcntidRcslorationProgram
andtheLaboratory’srationaletha[thi:;istheapproachtotakein wkircssingthe HSWA
pcrmil nquircmcrms(continuingreleases).

DOE sendsproposedscqucnccof RCRAclosurestoNMEID,
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March7, 1989

hfarch 3, 1989

March1989

March28, 1989

June18, 1989

August7, 1989

AugustIS, 1989

October11,1989

Novcmbcr8, 1989

Novcmbcr13,1989

Dcccmbcr8, 1989

Dcccmbcr1989

LOSALAMOSNATIONAJ.LABORATORY
ENVIRONMENTALSURVEILLANCE1989

NMEID respondstoDOE’sJanuary11rvsponscUJ the Noticed“Violuliondutcd
Novcmbcr23, 1988. NMEID statesthattheDOE’sJanuary11responseadequately
addressestheNoticeof Violation,butrequeststhmtheLuhmimrysuhmila ground-
wiltcrmonitoringwaiver.

DOE sendsIcttcrtoNMEID rqucstingclarificationof theSMW’Soll-:lgitin,off-aguin
authorityovermixedwustc.

DOE submitstheLaboratory’sgrmmd-wamrmonitoringwaiver10NMEI D.

DOE andtheLaboratoryhold ncgotiotionmeetingwith NMEII) ondri~f[RCRApermit.

NMEID holdspublichearingontheRCRA porlionof theLilhoril[ory’s”drift hazardous
wastepermit.

EPA holdspublichearingontheHSWA portionof theLaboratory’sdrafthiwardous
wastepwmit.

EPAandNMEID conductRCRAcomplianceinspccliollAuxusl7-11, 19R9.

EPAconducLsadditional inspection[Olook ut landdisposalrestrictioncxmlpliancc.

NMEID issuesa Notice of Violation rcsuhingfrom the August7, 1989, inspection.
violationswerenoted.

NM”l?lDi.ssmstheRCRApermit,withmodifications.

Tcn

TheLaboratoryrespondstotheOctohcr11, 1989,Noticeof Violtition,suitingthatall
violationshavebeencorrcctcd.

NMEID notifiestheLaboratorythattheOctobcr1!, i989, No[iccof Vidilti~n hosbeen
adequatelyaddressed.

TheLaboratoryfilesanappealagainstthepcrmilrcquircmcntformdi:nionmonitoringal
theincinerator,
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TableG-47. Typw of DischargesandParametersMonitoredat
the Laboratoryunderits NPDIISPermitNMO028355

EPA
Identifica- Numberof Sampling
tionNo. Typeof Discharge Outfalls MonitoringRequired I:requency

—.. .

OIA

02A

03A

04A

050
051

05A

06A

128

Ss

Powerplant

Boilerblowdown

Trca[cdcoolingwater

Noncomactcool’ng
waler

Radioactivewaslc
t.rwumcmplant

Highexplosive

PhotoWiLS[C

Prinlcd circuit board

Sanitarywaslc

1

2

36

28

2

19

13

1

10

ToM suspendedc~lids,free
availablechlonnc,pH, flow

pi-i,totalsuspendedsciids,
flow, copper,iron, phosphorus,
sultlc, totalchromium

Total suspenki solids, free
,:vailablcchlonnc,phosphorus,
pH, flOW

pH, flOW

Ammonia,chemicaloxygen
dcmand,totalsuspendedsolid.
cadmium,chromium,copper,
iron,lead,mercury,zinc,pH,
flow

Chcmicaloxygendemand,PH.
flow, tohl suspendedsolids

Cw!idc. silver,pH, flow

pH, chemicaloxygendcmand,
totalsuspendedsolids,iron,
copper,silver,flow

Biochemicaloxygendcmand,
flow,pH, totalsuspendedsolids,
fecalcoliformbacteria

Mclllhly

Weekly

Weekly

Weekly

Weekly

Weekly

Weekly

Weekly

Vtiiablc frequency,
fromthreepermonth
tooncequarterly
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TabteG-48. NPDF.. PermitMonitoringof FXlluentQualityat
SanitarySewageTreatmentOutfiills

Discharge Numberof
Location(Outfall) PermitParameters Deviations Rangeof Deviation

TA-3(01s) BODa
TSSb
Fwd coliformbaclcriac
pHd

1
2
1
0

0
0
0

46.7
50.8-65.0
1890000

—

TA-9(02s)

TA-16(03s)

TA-18(04s)

TA-21(05s;

TA-35(10s)

TA-41(06s)

BOD
TSS
pH

—
—
—

BOD
TSS
pH

o
0
0
0
0
0

—
—
—

BOD
TSS(90)
pH

—
—
—

BOD
TSS
pH

o

i!)
—
60.0
—

BOD
TSS(90)
pH

o
0
0

—
—
—

BOD
TSS
Fecalcoliformbacteria
pH

o
0
0
0

—
—
—
—

TA-46 (07S)

TA-46 (12S)

TA-53 (09s)

BOD
TSS
pH

o
0
0

—
—
—

BOD
TSS
pH

o
0
0

—
—,
—

BOD
TSS(90)
pH

—
—
—

aBiochcmicaloxygendcmand(BOD) permitlimitsarc30 mg/L (20-&y average)and
45 mg/L (7-dayaverage),
%otd su~tidw!ids(~S)pmillimi~mc 30mg/L(20-dayavcragc)and45mg/L.:-
90 mg/L (7-dayaverage),dcpcndcntonthespecificoutfall.
%-d coliform bacterialimits arc 1000 organisms/100mL (20-day average)and
2000organisms/100mL(7-dayaverage).
‘Rangeof permitpi+limitsisbctwmn6.0 and9.0 stdard units.
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‘sableG-494 LimitsFxtablishedby NPDFAPermitNMO028355
for Industrialoutfall Discharges

Permit Daily Daily Unitof
DischargeCategory Parameter Average Maximum Mtmurernent

Powerpkmt TSS
FreeCl
pH

Boilerblowdown TSS
Fc
Cu
P
S03
Cr
pH

Treatedcoolingwater TSS
FreeCl
P

Nc.nconlactcoolingwater pH

Radimctivcwaste CODa
ucatmcntplant CODb

TSSa
TSSb
Cda
Cdb
Cra
Crb
Cua
cub
Fca
Fcb
Pba
Pbb
Hga
Hgb
Zna
Znb
pH;
pH

Highexplosive COD
TSS
pH

30.0
0.2

6-9

30
10
1

20
35

Report
6-9

30.0
0.2
5.0

6-9

18.8
94.0
3.8

18,8
0.01
0.06
0.02
0.19
0.13
0.63
0.13
1.0
0.01
006
0.007
0.003
0.13
0.62

6-9
6-9

150.0
30.0

6-9

232

100.0
0.5

6-9

100
40
1

40
70

Report
6-9

100.0
0.5
5.0

6-9

37.5
156.0
12.5
62.6
0.06
0.3
0.08
0.38
0.13
0.63
0.13
2.0
0.03
0.15
0.02
0.09
0.37
1.83

6-9
6-9

250,0
45.0

6-9

n@

n@l-
sumdardun;#

Ill@
mg/L
mg/L
nl~

mg/L
n@
standardunit

mg/L
Ill@
n@L

sumdardunit

Ibldtiy
lblday
Iblckiy
Ib/(ltiy
lblday
lbAluy
Ib/day
lblday
Ib/day
lblday
Ib/day
Mkly
iblday
Iblday
Ib/day
lb)(.lay
lb/day
lb/day
stamkardunit
slimdwdunit

mg/L
mg/L
slandardunit



LOS AlAMOS NATl(.XWl LADORATORY
ENVIRONMENTAl SURVEILLANCE 1989

‘7

TableG-49 (Cent)

Permit Daily i)lli,y Unit of
DischargeCategory Parameter Average Maximum Measurwrmt——.

PhotoWLLS[C CN 0.2 0.2 Ill@
Ag 0.5 1.0 mg/L
pH 6-9 6-9 $~~~~ unit

Printedcircui[board COD 1.9 3.8 lb/(Ioy
TSS 1.25 2.5 lt)/dily
Fe 0.0s 0.1 Ibldtiy
Cu 0.05 0.1 lb/(loy
Ag Report Report lb/(Iay
pH 6-9 6-9 standardunit

aLimitationsforoutfatl050 locatedatTA-21-257;COD = chemicaloxygendcmand.

bLimitalionsforoutfall051 IocatcdatTA-50-1.
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TableG-SO.NPDESPermitMonitoringof I?flluentQualityat Indusiriaioutfallsa

Numberof
Discharge Outfall Numberof Permit Numberof Rangeof Outfaltswith
Category No. Outfalls Parameter Deviations Deviations Deviations

Powerplant

Boilerblowdown

Treatedcooling
water

Noncontact
coolingwatw

Radioactivewaste
trca~wncntplant

Highexplosive

1’I1OIOWaste

OIA

02A

03A

04A

051and
050

05A

06A

1 TSSb
FreeC!
pH

2 pl{
TSS
Cu
Fc
P
S03
Cr

36 TSS
FreeCl
P
pH

28 pH

2 CODC
TSS
Cd
Cr
Cu
Fc
Pb
Hg
Zn
pH

19 COD

o
0
0

0
2
0
0
0
0
0

0
1
0
0

0

0
0
0
0
0
0
0
0
0
0

0
TSS
pH

13 CN
Ag
TSS
pH

.—

1
0

0
0
0
0

—
—.
—

—
127co_2(j500”

—
—
—
—
—

—

1.2
—
—

—

—
—
—
—
—
—
—
—
—
—

—

249.0
—

—
—
—
—

0
0
0

0
1
0
0
0
0
0

0
1
0
0

0

0
0
0
0
0
0
0
0
0
0

0
1
0

0
0
0
0
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TableG-SO(Cent)

Numberof
Discharge Outfall Numberof Permit Numberof Rangeof Outfa!tswith
Category No. Outfalls Parametel Deviations Deviations Deviations

Primedcircuit 128 1 pH o — o
hard COD o — o

Ag
Fe o — o
Cu o — o
TSS o — o

102

aLimitssetby[hcNPDESpcrmiLarcprcscntcdin TableG-49.
%otal suspendedsolids.
cChcmicaloxygendcmand.
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Tabt~’G-Sl. l:sderalFac!!>tj~ComplianceAgreement(FIWA): Schwlulcfor
Upgradingthe Laboratory’sWaste-WaterOutfalls

Statusor
Outfalls Date TargetDate

Ou#all 02A(BoilerBlowdown)
Finaldesigncomplete
Advcrtisemcnlof constructioncontract
Awardof constructioncontract
Constructioncompletion
In compliancewi[hfinallimits

Ogflal! 04S (TA-lg SanitaryTreatmentp~nt)
Finaldmigncomplete
Advertisementof constructioncontract
Awardof constrictioncontract
Constructioncompletion
Specialfacilitiescompletionandfacilitystartup
In compliancewithfinallimits

Ou~all05A (High-ExplosiveDischarge)
Finaldesigncomplete
Advertisementof constructioncontract
Awardof constructioncontract
Constructioncompletion
In compliancewithfinallimits

Ou(fall09S (TA-53Lagoons)
Finaldesigncomplete
Advertisementof constructioncontract
Awardof constructioncontract
Constructioncompletion
Specialfacilitiescompletionandfacililystartup
In compliancewithfinallimits

December1988
February1989
April 1989
September1989
October1989

October1989
Dwembcr1989
February1990
January1992
June1992
July1992

December1988
February1989
Aprd 1989
August1989
October1989

October1989
December1989
February1990
January1992
June1992
July1992

Completed
Completed
Completed
complctcd
Completed

Completed
Scptcmbcr1990
Dcccmbcr1990
January1992
June1992
hdy 1992

Completed
Completed
Completed
Completed
Completed

Completed
Scplcmbcr1990
Dcccmbcr1990
January1992
June1992
July 1992
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TableG-52. FederalFacilityComplianceAgreement(IWCA):
InterimComplianceLimits

DischargeLimitatiuna

DailyAverage DailyAverage DailyMaximum
IWluentCharacteristic (lb/day) (m~L) (mg/L)

!

LOSALAMOSNATIONALLABORATORY
ENVIRONMENT.SURVEILLANCE1989
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IndustrialOu#alls
Outfall05A (HighExplosive)

Flow NJA N/A NIA
Chemicaloxygendcmand NIA 650.0 1000
Totalsuspendtxisolids NJA 60.0 90

Outfall02A (BoilerBlowdown)
Flow NIA N/A N/A
Totalsuspendedsolids N/A 180.0 250.0
Totaliron N/A 20.0 60.0
Totalcopper N/A 2.0 2.0
Totalphosphorous NJA 30.0 60.0
sulfite(asso) N/A 45.0 80.0
TOMIchromium NIA Rqx)rt Report

Saniuvy Waste-WaterOuflalls
outfall 04s (Locattdat TA-18)

Flow NIA NIA N/A
Biochemicaloxygendemand 2.5 60.0 90.0
Totalsuspendedsolids 2.5 60.0 150.0
pHb 5.5 minimum 11.0maximum

Outfall10S(Locatedat TA-35)
Flow NIA N/A N/A
Biochemicaloxygendcmand 23.2 115 185
Totalsuspendedsolids 26.1 130 170

Outfall09S (Locatedat TA-53)
Flow NJA N/A NjA
Biochemicaloxygendcmand 42.0 70.0 160.0
Totalsuspendedsolids 54.0 90.0 150.0
pHb 5.5 minimum 11.0maximum

‘FlowsmustIE monitomxiandreported(in millionsof gallonspcrday).
%epHmustbcbetwccn 6.0and9.Osumdardunits.



LOSALAMOSNATIONALLABORATORY
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TableC-53. Statusof EnvironmentalDocumentation”
Preparedfor ProposedLaboratoryProjects

by GroupHSE-8

1.

2.

3.

4.

s.

6.

7.

8.

9.

10.

11.

12.

Burn Facility at TA-11
ADM approvedbytheLaboratoryEnvironmcntatReview
Committee (LERC),Oc[ok.i 1989

InfrastructureSupportFacilities(ISFS)GasLineReplacement
ADM approvedbyLERC,June1989

ISF GasLine Replacement,PhaseI
ADM approvedbyLERC,June1989

OralloyAreaRenovation,TA-3
ADM approvedbyLERC, April 1989

SandiaCanyonLandfill IJtilization,TA-61
ADM approvedbyLERC, April 1989

UtilitiesRestoration,LosAlamosand PuebloCanyons
ADM approvedbyLERC, April 1989

Wa..teIncineratorFacility,TA-36
ADM approvedbyLERC,July1989

ScintillationVialCrusher,TA-50
ADM approvedbyLERC,July1989
EA preparationdirecledby DOE,January199(I

AnimalExposuresto CompoundsOneandTwo, Revision1,I’A-51
ADM rvvisionsubmitted10DOE, October19[I

WeaponsEngineeringTritium Facility,TA-16
ADM revisionapprovedbyLERC, March1987
EA preparationdirectedbyDOE,June1989

MaterialsScienceLaboratory,TA-3
ADM approvedbyLERC,June1989
EA preparationdirectedby DOE, Novcmber1989

SpecialNuclearMaterialsResearchandDevelopment(SNMS
R&D)Laboratory,TA-55

EAapprov~by LERC,April1988
EISpreparationdircctcdby DOE, September1989

aActionDescriptionMcmormhrn (ADM), EnvironmentalAsscssmcnl
(EA), andEnvironmentalImpac[Statement(EM).
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TableG-54. Summaryof FMimatedEmissionsof ToxicAir Pdlutiints
at LosAlamosin 1989

Emissions Emissions
Pollutant (Iblyr) Pollutant (Iblyr)

Kcro.scnc 15256
Acclonc 10872
Gasoline 7269
Mcthy]alcohol 4437
Ammonia 3816
Methylethylketone(MEK) 3180
VM&iPnaphtha 2162
Hydrogenchloride 1832
Nitricacid 1674
MethylilCCtillC 1500
Xylcnc 1347
Trichloroethylcnc 1229
Nitricoxide 1049
Nitrogenoxide 1049
2-Butoxycthiurol 1014
Stoddardsolvcm 941
Isopropylalcohol 829
Mcthylcncchloride 702
Turpentine 579
softwood 525
Niuousoxide 450
Chloroform 443
Hcxanc(N-hcxanc) 435
Tolucnc(toluol) 268
Weldingfumes 253
Acctonitrilc 223
Tcuahydrofuran 194
Sulfuricacid 121
Dioxanc 119
sec-Butylalcohol 109
N-Butylacctatc 100
Fluoridecompounds,asfluorine 99
Acetic acid 96
Fluorine 82
Ethylacctmc 81
Ethylenedichloride 66
Pyridinc 65
Dimcthylformamidc 53
Ethyleneglycolvapor 50
N-Amyl acetate 38
Trichloroaccticacid 37
Hydrogenperoxide 29
prOpy] alcohol 23
Phenol 22
Lithiumhydride 21
Styrcnc,monomer 19
Phosphoricacid 19
Ethylether 18

Mclhylchlondc
N-Butylalcohol
Dimcthylacctamidc
Ammoniumchlondcfume
Oil mist
Boronoxide
Carbondisulfidc
Carbontetrachlonde
Formamidc
Methylisobulylketone
Formaldehyde
Cyclohcxanc
Acrylonitrilc
2,4,6-Trinitrotolucnc(TNT)
Naphthalcnc
fer~-llutylalcohol
Methylisobutylcarbinol
Formicacid
MethylN-butylketone
Borontrifluondc
Dicthylcnctriaminc
Hydrogenfluorideasfluorine
Isobutylacctatc
Isobutylalcohol
Isopropylether
Aluminumoxide
Tin
Dipropylcncglycolmethylether
Zincchloridefume
Po!assiumhydroxide
Hcptanc(/V-hcptanc)
Glutidehydc
Dichlorofluoromcthanc
2-Nitropropanc
Aceticanhydridc
Acrylamidc
Sodiumhydroxide
Cyclohexanonc
Nitrobenzcnc
1,1-Dichloroethanc
Aluminum
Sodiumbisulfite
Hydrogenbromide
Magnesiumoxidefume
Hydrogensulfide
Chromicacid

17
16
15
14
13
13
13
12
12
11
9
9
7
7
7
7
7
7
6
6
6
6
6
5
5
4
4
4
4
3
3
3
2
2
2
2
2
2
1
1
1
1

Bariumsolublecompounds,ilsbarium
Vinylacctatc
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TableG-55. LosAlamos,New Mexico,aClirnatologicalSummary(1911-1989),

Temperatureand PrecipitationMeansband Extremes

Temperature(“F)c

Normals Extremes

High Low
Mean Mea@ High Low Daily Daily

Month Maximum Minimum Average Average Year Average Year Maximum Date Minimum Date

January
February
March

IQ April
$ May

Jtme
July
August
September
Gmber
Novemher

I December

Annual

39.7
43.0
48.7
57.6
67.0
77.8
80.4
77.4
72.1
62.0
48.7
41.4

59.6

18.5
21.5
26.5
33.7
42.8
52.4
56.1
54.3
48.4
38.7
27.1
20.3

36.7

29.1
32.2
37.6
45.6
54.9
65.1
eg,~

65.8
60.2
50.3
37.9
30.8

48.1

37.6
37.4
45.8
54.3
60.5
69.4
71.4
70.3
65.8
54.7
44.4
38.4

52.0

1986
1334
1972
1954
1956
1980
1980
1936
1956
1963
1949
1980

1954

20.9
23.0
32.1
39.7
50.1
60.4
63.3
60.9
56.2
42.8
30.5
24.6

46.2

1930
1939
1948
1973
1957
1965
1926
1929
1965
1984
1972
1931

1932

64
69
73
80
89
95
95
92
94
84
72
64

95

1/12/81
2/25/86
3/11/89
4/23/50
5/29f35
6122/81
7/11/35
8/10/37
9/11/34

10/01/80
11/01/50
12/27/80

6f221111c

–18
–14
-3

5
24
28
37
40
23
15

–14
–13

-18

1/13/63
2401/51
3/11/48
4/09/28
51QM’6C
6f13/19
7/07/24
8/16/47
9/29/36

10/19f16
1lf28r76
12109R8

1/13163



TableG-55 (Cent)

MeanNumberof Days
Precipitating(in.)d Per Year—. —.

Precipitationc

Daily
Month ltlean Maximtim Year ltlasimum Diite

January
February
Mad
April
May
June
July
August

0.85 6.75 1916
0.68 2.78 1987
1.0] 4.11 1973
0.66 4.64 1915
1.13 4.47 1929
1.12 5.67 1986
~.18 7.98 1919
3.93 11.18 1952

,9 Septcmber 1.63 5.79 1941
a October 1.52 6.77 1957

Novcmber O.% 6.60 1978
December o.% 3.21 1984

Annual 17.83 30.34 1941
Season

2.45
1.05
2.25
2.00
1.80
2.51
2.47
2.26

2.21
3.48
1.77
1.60

1/12/16
2/20/15
3/30/16
4/12n5
5/21/29
6/10/13
7/31/68
8N1/51
9/22/29
oN5/11
V25f18
2P6n8

3.48 10/05/1i

ahtitudc 35°52’ north, longitude106°19’ vest; elevation2249 m.

bMeansarcbasedonstandard30-yearperiod: 1951–1980.

cMost-mccntoccurmncc.

‘Mccic conversions:! in.= 2.5cm;‘F=9/5“C + 32.

CInciudeswaterequivalentof frozenprecipitation.

Snow >fax. Min.

Daily Prrcip. Temp. Temp.
Mean Maximum Year Mimimum Date 20.10 in. 29(J”F S32’F

10.7
7.3
9.7
5.1
0.8
0
0
0
0.1
1.7
5.0

11.4

50.8

64.8
48.5
36.0
33.6
17.0
—
—
—

6.0
20.0
34.5
41.3

178.4
153.2

1987 22.0
1987 ~().o

1973 18.0
1958 20.0
1917 12.0
— —
— —
— —

1913 6.0
1984 9.0
1957 14.0
1967 22.0

1987 22.0
1986-87

1/15/87
2/19/87
3/30/16
4/12~5
5f12n8

—
—
—

9/25/13
lof31n2
11/22/31
12/06/78

l/15/x7
12/’u6m

2
2
3
2
3
3
8
9
4
3
2
3

43

0 30
0 26

0 24
0 13
0 2
0 0
1 0
0 0
0 0
0 7
0 22
0 30
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Table G-56. LosAlamosClimatdogicalSummaryfor 1!W

Temperature(“F)a

Means Extremes

Mean Mean
—

Month Maximum Minimum Average High Date Low Date

Januay
Febmiuy
Mamh
April
May
June
July
August
September
October
November
December

38.5
43.4
58.0
66.5
73.3
78.3
81.3
76.6
73.2
61.4
52.4
40.8

17.0
21.9
31.7
38.9
46.2
51.7
55.4
52.2
47.6
36.6
27.1
17.7

27.8
32.6
44.8
52.7
59.7
65.0
68.4
64.4
60.4
49.0
39.7
29.2

50 19
64 25
73 11
79 21
84 23
92 19
93 2
86 5
83 1
75 1
66 11
56 5

0
–4
14
19
30
42
51
47
34
18
10
-3

8
6
5

10
1
4

22,23
8

14
30
29

22

Annual 62.1 37.1 49.6 93 712/89 -4 2/6/89
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TableG-.% 1989WeatherHighlights

Keyfor Abbreviations:
SMDH Setmaximum daily hirjh-tcmpcramrcrecord.
TMDH Tied maximumdailyhigh-tcmpcraturcrecord.
SMDL Setminimum daily Iow-temperaturerword.
TMDL Tied minimumdailylow-tcmpcralurcruord.
SMDP SCImaximumdailyprecipitationrecord.
TMDP Tiedmaximumdadyprecipitationrcc.ord.
SMDS Setmaximumdailysnowiallrecord.

Jauuary
Snowy.
Snowfall= 16.6in. (normal= 10.7in.).
SMDP onthc4th: 0.34 in.
SMDS onthe27th: 11.5in.
Snowstormonthe27th closesthe Laboratory,schools,andbusincs.scsin Los

}.lames duringthe aftcmoon.
Strongwindswith peakgustsof 68 and 53 mph on the 5th and6th, rcspcctivcly.

February
Snowy.
Snowfall= 16,3in. (normal=7.3 in.).
SMDP onthe5th: 0.55 in.
SMDS onthe5th: 10,0in.
SMDL On thcfith: -4”F.
StrongwindswithpeakgusLsof 51and64 mphonthe20thand 27th, rcspcctivcly.

March
Verywarm,sczondwarmestMarchonrword,
Meantcm=waturc= 44.8°F(normal= 37.6°F),
Only 15da.fswithminimumtcmpcraturcs32°F (normal= 24 days).
SMDH onthe8th: 67”F.
SMDH onthe9th: 72”F. Also highestforcntircmontl,of Much.
SMDH ontheIOth: 71”F.
SMDH onthe1lth: 73”F. Alsohighcslforcntircmonthof .March.
SMDH onthe12th: 70”F.
TMDPon tic 20th: 0,63 in.
SMDS onthc20th: 6.5 in.
Northcmlightsvisibleduringtheeveningonthe121h.
Swmlgwindswith@. gustof 62 Piphon thc 14th.

245

I

I



LOS IUAMOS NATIONAl LABORATORY
ENVIRONMENTALSURVEILLANCE1989

TableG-%(Cent)

April

May

Very warm, secondwarmestAprilonrecord.
Meantemperature= 52.7°F(normal= 45.6”F).
Only7 dayswithminimumtcmpcraturcS32°F(normal= 13days).
Dry.
Prccipita[ion= 0.21 in. (normal=0.86 in.),
SMDH onthe7th: 75”F. Alsowarrncslforsoearlyin theseason.
SMDH ontheWh: 74”F.
SMDH onthe20th: 78”F.
SMDH onthe21SU79”F. Alsowarmcs[forsoearlyin theseason.
TMDH onthe24th: 72”F.
StrongdustdevilatRoyalCrcs[TrailerCourtonthe20th;boatpickedupand

damaged.
Hazeonthe21stand22d.
Strongwindswithgustsof 50and55 mphonthe1stand3d,rcspcctivcly,

Verywarm,ihirdwarmestMay onrecord,
Meanlcmpcraturc= 59.7°F(normal= 54.9F).
TMDH onthe6th: 78”F.
SMDH onthe7th: 81”F. Alsowarmestforsoearlyin theseason.
SMDH onthe8th: 83”F. Alsowarmestforsoearlyin lhcseason.
SMDP onthe9th: 0.75 in.
Hailstormonthe9th,with0.75-and0.5-in.-diametcrhailreportedatWhiteRock

andNorthCommunity,rcspcctivcly,Somedamagetocars,accidcn!sin White
Rock. Accumukuionupto2 in.;7&mphwindguslrecordedatEastGate.

SMDH onthe23d: 84”F.
Slrongthunderstormwindsonthe27thof 76 and66 mphat AreaG and13andclicr

sites,rcspcctivcly.
Strongwindswithgustsof 55and52 mphonthe3dand4th,nxpcctivcly.

Spring(March-May)
Warmestspringonrecord:52.4°F(prcviouswarmcstwasin 1972,with 50,2°F),

June
Dry.
Precipitation= 0.51 in. (normal= 1.12in.).
SMDH onthe19th:92°F. Alsowarmeslforsoearlyin theseason,
Strongthunderstormwindsonthe8th,with@t gustof 62 mph.
Hazyonthe20th,21s424th,27th,and28th.

,.“
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TableG-58(Cent)

July
Ho[ fnt WCCk.

Monthhad8 dayswithhightcmpcralurc290°F (normal= 1day).
Secondmost90”FdaysforJuly(themostwas11daysin 1980).
Thirdmost90°F daysforanymonth(themostwas11daysinJuly

daysinJune1980).
TMDH ontheISC 90°F.

1980;secondmost,9

SMDH onthe2d: 93°F (alsothewarmestdaysince95°Fon June21, 1981).
TMDH onthe3d: 91”F.
TMDH onthe8th: 90”F.
Strongthunderstormonthe14dx 1,90in. ofrah in 3 houmat S-Site(10-yearreturn),

with0,75- to l-in.-diamctcrhailfallingin NorthCommunity.
TMDH onthe18th:91”F.
Flashfloodingin Albuquerqueonthe25th. Oncpersonwaskilled.

August—
SMDL onthe22d: 45”F.

Summer(June-August)
Secondhighesttotaloidayswithhightcmpcraturc290°F:9. Thehighestwas22 in 1980.

September
SMDL onthe 13th:39”F.
SMDL onthe14th:34”F.

October
TMDL onthe30th: 18”F,

November
Verydry,withwarmdaytime tcmpcraturcs.
Mean hightcmpcraturc= 52.4°F(normal=48.7°F).
Precipitation= 0,04 in. (normal=0.96 in.).
Snowfall= 0.6 in. (normal=5.0 in.).
TMDL onthe20th: 60”F.
Strongwindswithpeakguslof 52mphonthe26th,

December
SMDL onthe22d: -3°F.
SMDS onthe30th: 4.5 in.

Annual
1989meanlcmpcraturc= 49.6°F(normal= 48.l”F).
Warmestyearsince1981.
1989precipitation= 16.17in,(normal= 17.83in.),
Ixast precipitationsince1980.
1989snowfall= 51.5 in, (normal=50.8in.).
1988-1989wintersmsonsnowfall= 52.6in. ~•ð
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‘FableG-59. Analysesof Surface-WaterQualityat FentonHill,DecemberlY89a

Specific
Total Conduc-
Hard- tance

StationLocation Si02 Ca Mg K Na CO~ HC03 P SOd Cl F N03-N TD3b ness Q.unho) pHc
——

F SulphurCreek 52 49 5 8.3 20 <5 34 0.1 i14 17 0.3 1.2 302 148 294 7.5
J Jeme-River 65 22 4 2.7 27 <5 78 0.2 11 5 1.0 0.1 228 72 163 8.2 ~ ~
N SanAntonioCreek 68 24 3 2.9 i9 <5 63 02 13 3 1.4 0.0 190 71 146 7.5 ~ :
Q I?ioGuadalupe 35 81 7 3.2 25 <5 206 0.1 14 7 0.9 ().1 232 234 364 8.2 gg
R JemezRiver 54847 12.7 93 <5 196 0.1 13 85 1.2 0,0 570 241 276 8.7
s JemezRiver 60 75 7 15.9 119 <5 197 0.1 18 125 1.4 0.0 532 217 649 8.5 $:
T Rio Cebolla 46 26 2 2.8 13 <5 71 0.1 6 2 ().6 [).1 208, 77 142 7.7 ~ ~
u RedondoCreek 37 11 2 3.2 10 <5 44 0.1 11 10 0.2 :J.o 216 50 117 7.8 $ ~
v Sulphurcreek 49 56 7 11 77 <5 <5 0.1 275 63 0.4 ().0 582 170

<p
468 2.4

LF-1 hike Fork(6085m)d
!?!?-

II--2 LakeFork(7285m)d —%
g)

LF-3 Me Fork(8500m)d 61 14 2 2.7 15 <5 54 0.1 5 3 1.3 ().5 200 44 135 7.4 : q
LF4 LakeFork(9420m)d 57 18 2 3.3 17 <5 67 0.2 6 4 1.2 0.4 152 55 148 7.8 ~ <

aAnalysisunitsaremilligmrnsperliter,exceptasnoted.

%otal dissolvedsolids.

cStandardunits.

‘Numberrepresentsdistanmbelowlowerpond(GTP-3)in LakeForkCanyon.



Table G-60. Anaiysesof Ground-WaterQualityat FehitonHill, December1989a

Specific
Total Conduc-
Hard- tance

StationLocation SiOz Ca Mg K Na CO, HCOJ P S04 c1 F N03-N TDSb nes.. (who) pHc

JS-2,3
JS=l,5
FH-1
JF-1
JF-5
RV-2
RV4
RV-5
Loc.4
Loc.6
Loc.27
k. 31
LOe.39
Loc.42
Loc.47
Loc.48
Loc.53
Loc.54
LOc.55
FH-2
FH-2

JcmczVillage(spring) 76
JcmczVillage(spring) 72
FentonHill (well) 73
JemczCanyon(hotspring) 49
SodaDam(hotspring)
SanAntonio(hotspring)
Spruc%{hotspring)
McCauley(hotspring)
Ia Cueva(well)
La Cueva(spring)
h Cueva(well)
LakeFork(spring)
LakeFork(tank)
La Cueva(well)
La Cueva(wcII)
LaCueva(well)
SulphurCreek(well)
SulphurCreek(well)
SulphurCreek(wcII)
FentonHill (well)d
FentonHill (well)d

49
81
70
58
87
75
58
59
28
52
65
67
67
69
92
74
70

17
2

80
262
424

5
10
12
12
26
28
17
13
16
12
31
52
82
87
27
24

3 1.2 18
5 1.0 19
7 5.9 23

23 70.0 641
27 191.0 1130
0 1.9 27
2 1.4 58
5 1.1 24
2 2.1 21
6 3.9 21
5 6.7 18
2 3.0 14
2 2.1 8
6 4.8 12
6 5.9 320
5 2.2 27
5 6.4 i6

12 8.6 49
10 20.8 63
?J 3.3 13

2.9 3.5 13

<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
-=5
<5
<5
<5

69
85

148
0

1240
47

118
82
75

100
91
67
38
34
78
89

148
267
222
105
105

0.2
0.2
0.2
0.2
0.1
0.2
0.2
0.1
0.3
0.3
0.4
0.2
0.0
0.3
0.0
0.2
0.4
0.3
0.4
0.4
0.3

5
4

12
39
43
28
21
i
4
5

21
5

16
N

27
40
17
23

191
7
7

4
3

53
810

1600
2
7
3
3
3
4
3
3
2
2

15
4
4
5
5
7

aAnalysisunitsaremilligramsper liter, exceptasnoted,

hotal dissolvedsolids.

cStandardunits.

‘A special pumpingtcstofFH-2 wasconducwdin 1989.ThefirstsamplewastakenSeptember7, 1989.Four
sampleswerecollectedduringa 23-minuteinterval: after pumping 1, 3, 10, and 23 minutes. Sampleswere
analyzedfor6Svolatileand72 scmivolatileorganiccompounds.RCSUILSwerebelowlimitsof detection(SW
AppendixC forcompoundsandlimitsof detection).A secondsamplewastakenScptcmbcr21, 1989.

0.5 0.1
0.5 0.1
0.1 0.6
2.8 0.8
3.4 0.4
3.4 0.1
0.5 0.0
1.0 0.1
0.2 0.1
0.4 0.3
0.5 0.1
1.0 0.2
1.2 0.2
0.5 0.0
3.3 0.0
0.8 0.1
0.4 0.5
0.5 0.0
0.5 0.0
0.1 <0.1
0.1 <0.1

114
184
350
300
451
270
240
162
231
91

214
190
120
64

592
212
212
344
564
212
200

5H
29

230
750

1117
36
36
50
40
93
93
53
43
67
34
81

131
209
222

82
87

137
146
42?

3339
5555

114
279
154
135
211
207
133
105
166
955
280
298
507
261
235
240

7.6
7.4
7.4
7.3
6.4
8.0
8.5
8.4
7.7
7.1
7.0
7.2
6.7
6.9
8.3
7.0
7.0
7.1
7.1
—
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TableG-61. TraceMetalsin SurfaceandGroundWaters,FentonHill,December1989U

Total
Uranium

Station Location As II Ua Cu k-e Li Se Hg (PtiL)

SurfaceWater
F
J
N
Q
R
s
T
u
v
LF-1
LF-2
LF-3
LF4

GroundWater

SulphurCreek
JcmczRiver
SanAntonioCreek
Rio Guadalupe
JemezRiver
JemezRiver
Rio Ccbolla
RedondoCreek
SulphurCreek
LakeForkCanyon
LakeForkCanyon
LakeForkCanyon
LakeForkCanyon

JS-2,3
JS4,5
m-l
JF-1
JF-5
RV-2
RV-4
RV-5
Loc.4
LAX.6
h. 27
Loc.31
k. 39
Lac.42
Loc.47
LQC.48

JcmczVillage(spring)
JcmczVillage(spring)
FentonHill (well)
JemezCanyon(hotspring)
SodaDam(hotspring)
SanAntonio(hotspring)
Space(hotspring)
McCauley(hotspring)
h Cueva(well)
La Cucva(well)
Ia Cueva(well)
bke Fork(spring)
LakeFork(tank)
La Cucva(wcI1)
LaCucva(wcI1)
La Cucva(well)

<0.05 <0.1 0.03 <0.05 0.03 <0.1 <0.0! 0.0003 <2
(MN <0.1 <0.03 <0.05 0.01 0.1 <0.01 moo3 2

<0.05 co.1 0.03 <0.05 0.02 0.’/ <0.01 0.0002 2
<0.05 <0.1 0.12 <0.05 <0.01 1.1 <0.01 0.0002 6
0.07 0.7 0.09 <0.05 0.02 0.7 <0.01 <0.0002 3
0.10 1.0 0.07 <0.05 0.02 1.1 <0.01 <0.0002 2

<0.95 <0.1 0.03 <0.05 0.04 <0.1 <0.01 <0.0002 <2 ~~
<0.05 <0.1 <0.03 <0.05 0.03 <0.1 <0.01 <0.0002 <2 5><0.05 <0.1 <0.03 <0.05 <0.01 <0.1 <0.01 <0.0002 <2

Dry
~~~z

Dry-. - ~:

<0.05 <0.1 <0.03 <0.05 0.08 <0.1 <0.01 MO02 <2 #q
<0.05 <0.1 <0.03 <0.05 0.02 <0.01 <0.01 0.0002 <2 :g

<0.05
<0.05
<0.05
<0.05
<0.08
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
0.05
0.05

<0.1
0.6
7.0

14
<0.1
0.2

<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
0.4
0.6

co.1

0.03
0.04
0.10
0.24
0.40

<0.03
CO.03
<0.03

0.03
0.06
0.13

<0.03
<0.03

0.05
0.35
0.06

CO.05 0.03
<0.05 —
<0.05 O.(J2
<0.05 0.10
CO.05 0.07
<0.05 0.02
<0.05 <0.01
<0.05 <0.01
<0.05 0.04
<0.05 0.08
<0.05 <0.01
<0.05 <0.01
<0.05 <0.01
<0.05 <0.01
<0.05 0.04

0.14 <0.01

<0.1 <0.01
<0.1 <0.01
<0.1 <0.01

5.4 0.02
0.12 <0.05

<0.1 <0.01
0.6 <0.01
1.1 0.02

<0.1 0.01
co.1 <0.01
<0.1 <0.01
<0.1 <0.01
<0.1 <0.01
<0.1 <0.01

0.1 <0.01
<0.1 <0.01

<0.0002 2
<0.0002 2
<0.0002 2
<0.0002 2
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0W2
<0.0002
<0.0(K)2
<0.0002
<0.0002

0.0003

~

2
2
2
2
mL

<2
2
2
2

16
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GLOSSARY

~-

LOS ALAMOSNATIONALLABORATORY
ENVIRONMENTALSURVEILLANCE1989

actk”vatk”onproducts Radioactiveproductsgcncrauxlasarcsuhofneutronsandother
subatomicparticlesimcractingwithmaterialssuchasair,con-
structionmalcrials,or impuritiesincoolingwaler.These“acti-
vationpducts” are usuallydistinguished,for reportingpur-
poses,from“fissionproducts.”

alphaparh”cle A chargedpanicle(identicaltot.hcheliumnucleus)composedof
twoprotonsandtwoneutronsthatarccmiuui duringdecayof
ccrtainmdioactivcatoms. Alphaparticlcsarcstoppedbyseveral
centimetersof airora sheetof paper.

backgroundriuk”ah”on Ionizingradiationfmmsourcesotherthanthelaboratory.This
backgroundmay includecosmicradiation;cxtemalradiation
from naturallyoccurringradioactivityin theearth(terrestrial
radiation),air,andwater;internalradiationfmmnaturallyoccur-
nngradioactiveclcmcntsinthehumanbody;andradiationfrom
medicaldiagosticprocedures.

betapati”cle

controlledarea

cosmicrwh”ti”on

cun”e(Ci)

dine

dose,absorbed

dose, effective

A chargedparticle(identicalto the electron)that is cmittcd
duringby ofcertainradioactivityatoms.Mostbetaparticles
arcstoppedby~.6 cmof aluminum.

Any Laboratoryareato whichaccessis controlledto protect
individualsfromexposuretoradiationandradioactivematerials.

High-energyparticulateam! electromagneticradiationsthat
originatecmtsidcthcemh’satmosphcrc.Cosmicradiationispart
of naturalbackgroundradiation,

A specialunitof radioactivity.Onecurieequals3.70x 1010
ngc]~ transformationspersecond.

A termdenotingthequantityof radiationenergyabsorbed.

Thccncrgyimpiutedtomattcrbyionizingradiationperunitmass
of irradiatedmaterial.(Thcunitof absorbeddoseistherad.)

Thehypotheticalwho!e-bodydosethatwouldgivethesamerisk
of cancermortalityand/orseriousgeneticdisorderasa given
exposureandthatn,ay k limited10just a fcw orgims. The
cffcctivcdoseequivrdcl,~isqual tothesumof individualorgan
doscs,cachwcightcdbydcgrceofrisltthatthcorgandosccarrics.
Forcxamplc,aloo-mrcmdo~ to~c lung,whichhasawcigh~ing
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dose,equivalent

dose, maximumboundary

dose,maximumindivtiual

dose,population

dose,wholdbody

exposure

externalraditi”on

j7ssionproducts

gallery

gammaradiation

factorof 0.112, givesan effectivedosethat is equivalentto
(100x0.12)=12 mrcmo

A termusedin radiation proumion hat expressesall typesof
radiation(alpha,beta,andsoon)onacommonscaleforcalculat-
ingtheeffectiveabsorbeddose.II istheproductof theabsorbd
dosein radsandcertainmodifyingfacmrx. (The unit of dose
equivalentis the mm.)

Thc greatestdosecommiuncn~consideringall potentialroutes
ofcxposurcfromafacili[y’sopcralion,toahypotheticalindivid-
ualwhois in an uncontrolledamawherethehighestdosemlc
occurs. It assumesthatthehypmhcticirlindividualis prc.scm
100%of the time(full occupancy),and it doesnot takeinto
accountshielding(forexample,bybuildings).

Thegreatestdosecommitmcn[,consideringall potentialroutes
of exposurefroma facility’soperation,to an individualat or
outsidetheLaboratoryboundarywherethe highestdo~crate
occurs.It takcsintoaccountshicldingandmcupancyfaclorsthat
wouldapplytoa red individual.

Thesumofthcradiationdosestoindividualsofa population.It
iscxprcsscdinunitsofperson-rem.(Forcxamplc,if IMIOpcoplc
eachreceiveda rzdiationdoseof 1 mm, theirPopulationdose
wouldbe 1000person-rem,)

Aradiationdosccommitmcntthatinvolvcscxposurcofthccntirc
body(asopposedtoanorgandosethatinvolvesexposureto a
singleorganor setof organs).

A measureof the ionizationproducedin air by x or gamma
radiation.(Theunitof exposureistherocntgcn).

Radiationoriginatingfroma sourceoutsidethebody.

Atomscreatedbythesplittingof largeratomsintosmallerones,
accompaniedbyreleaseof energy.

An undergroundcollectionbasinforspringdischarges.

Short-wavelengthelectromagneticradiationof nuclear origin
thathasnomassorcharge.Becauseofitsshortwavclcngih(high
crwgy), gammaradiationcancauseionbzition,Otherelectro-
magneticradiation(suchas microwaves,wsiblc light, radio
waves)havelongerwavelengths(lower energy)and cannot
causeionization.
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gross alpha

gross beta

LOSALAMOSNATIONALLABORATORY
ENVIRONMENTALSURVEILLANCE1989

T

ground water

half-life, radioactive

internal radiation

Laboratory

Marimum Contaminant
Level (MCL)

mrem

perch{I water

person-rem

rad

radiation

Radiation Protection
Standard (RPS)

The totafamountof measuredalphaactivity withl~utidentifica-

tion of specificradionuclidcs.

The totalamountof measuredbetaactivity withoutidcntifictilion
of spccilicradionuclidc-s

A subsurfacebodyof waterinthezoneof saturation.

Thetimerequiredfor theactivityof a radioactivesubstiuwcto
dccrcasctohalfitsvalucbyinherentradioactivcdccay.Aftcrtwo
haff-livcs,onc-fourthofL4coriginalactivilyIcmains(1/2 x 1/2),

aflcrthe-chalf-lives,one-eighth(1/2x 1/2x 1/2),andsoon.

Radiationfromasourcewithinthebodyasaresultofdeposition
ofradionuclidcsinbodytissuesbyproccsscs,suchasingcslion,
inhalation,orimplantation,Pomsium-40,anawmllyoccurring
radionuclidc,is a majorsourceof intcmalradiationin living
organisms.

LosAkunosNationalLaboratory.

MaximumpermissibleIcvclof a contaminantin wu[crthtitis
dclivcrcdtothefree-ffowingoutlctolticult.imatcuscrofapublic
watersystcm(W AppendixA andTableA-3). The MCLSarc
spccificdbytheEPA.

Millirem (10-3rcm). Sccrcmdefinition.

A ground-waterbodyaboveanimpcnncablcItiycrthatissepa-
ratedfrom an underlyingmainbodyof groundwaterby an
unsaturatedzone.

Thcunitofpopufationdose,whichcxprcsscslhcsumofradiation
exposuresrwcivcdbya population.Forexample,twopersons,
each with a 0.5-rcm exposure,rcccivc 1 person-rem,and
500people,eachwithan exposureof 0.002 rcm,alsorcccivc
1person-rem..

A specialunitofabsorbcddosefromionizingraditition.A do.sc
of 1radcqualsthcabsorptioaof 100yearsofradiinioncmcrgypcr
gramof absorbingmatcriid.

The cmissionof partic!csor energyas ~ resultof an :ltomic or
flidXU process.

A standardforcxtcmafandintcmalexposureto radiotictivityas
dclincdin DOEOrderS480.lA,Chap.XI(seeAppendix A and
TableA-2 in thisreport).
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roentgen (R)

ferrestn”alradiaiion

thermolutninescent
dosimeter (TLD)

tn”tium

tuf-

uncontrolled area

uranium
uranium,dephted

uranium,total

water year

Working Level Month
(WLM)

LOSALAMOSNATIOWU.LABORATORY
ENVIRONMENTALSURVEILLANCE1989

rem Theunit of radiationdoseequivalentthat takesintoaccount
dilfcrcnlkindsof ionizingradiationand permitsthcm10be
cxprcsscxfon a commonbws. Thedosecquividcn[in rcmsis
numcncaflytxpl totheabsorbeddoseinradsmuhiplicdbyihc
ncccssarymodifyingfactors.

A unilof mdiationexposurethatcxprcsscsexposureintermsof
theamountof ionizationproducedbyx raysina volumeof air.
Oncrocntgcn(R) is2.58x 104 coulombspcrkilogramof air.

Radiationcmincdby naturallyoccurringradionuclidcs,suchas
40K;thenaturaldecaychains235u, 238~~,or 2323%;orcosmic-my-

induccdradionuclidcsin thesoil.

A material(theLaboratoryuscslithium ffuoridc) lhal, after
beingcxpxcd toradiation,Iumincsccsuponbeinghcwxl. The
amountof lightthematerialcmitsisproportional[otheamount
of radiation(dose)towhichi[ wasexposed.

A radionuclidcof hydrogenwitha hnlf-iifccf 12.3years,The
veryIowcncrgyofitsradioactivilydcca}’makesitoncof[hcIcii.st
hazardousradionuclidcs.

Rockof compactedvolcanicashanddust.

Anarcabcyondthcboundaricsofacoclrollcdanm(sccdcfinition
of “controlledarea”in thisglossary).

UraniUm Consistingprimarilyof 238u and having Ecss hln

0.72w1%235U.Exceptinrarccascsoccuminginrm[urc,dcplcted
uraniumismanmade.

Theamountof uraniumin a sample,assumingthattheuranium
hwtheisotopiccontcntofuraniuminnaturc(99.27wt%~8U,0.72
Wlqo235U,and0.0057Wt~O2M~.

OctoberthroughScptcm”w:.

A unit ofcxposumto Z22Rn~d is d~ay prOdUCtS.‘orking

Level(W’L)is anycombinationof theshort-livti 2ZRndecay
productsin 1Lof ah hat will resultinthccmissionof 1.3x 1~
McVpolcntiafafphaencrgy,Atquililrrium, IOOpCi/Lof2zRn
correspondsto 1 WL. Cumulativeexposureis measuredin
WorkingLevelMonths,whichis 170WL-h,
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