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~epartment of Energy
Albuquerque Opera;tons

Los Alamos Area Off Ice
Los Alamos, New Mexico 87544

TCIthe Reader:

Enclosed k vour
National La~oratory (the Laboratory). This report sumnnriz& the I.aboratory’s 1990

copy of the Environmental Surveillance Report for the Los Alamos

environmental monitoring and compliance activities. These activities are carried
out in order to ensure compliance with environmental standards, to !dentify at
early stages any undesirable environmental trends, and to inform the public about
the magnitude of potential health and environmental effects of the Laboratory’s
operations. This is the latest in a continuing series of environmental surveillance
reports published annually by the Laboratory.

The report was prepared by members of the Laboratory’s Health, Safety, and
Environment Division. Since this is an annual report for an ongoing program, we
would appreciate your comments or suggestions for improving both the report and
the program. If you are not currently ORthe mailing list for this report, or if
personnel changes in your organization have resulted in a need for us to update our
mailing list for next year’s report, please contact Karl J. Twombly of the
Environment, Safety, and Health Branch at the address provided above, or by
telephone at (505)667-5208. I hope you will find this document useful and
informative.

Sincerely,

~&-”~ “=~2~>;.—-
/ JerryL. Belloti”

,. Area Manager

Enclosure
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ENVIRONMENTAL SURVEILiANCE AT

LOS ALAMOS DURING 1990

ENVIRONMENTALPROTECTIONGROUP

ABSTRACT

TMs report describesthe ●nvhxmmentalsurvtil!ance prqram conductedby LOS
Alamos NatiorJaILaborato~ during 1990. Routine monitoring for radlatkm ●nd
mdioactiv: or chtmical materials is conauctedon the IAoratory siteas well ●s fn
the mmroundingregloe. Monitoring remdtsare usedto dettnnlne com@amce with

appropriate standards and to permit ●arly identifhtlon of potentially undeshmhk

trends. Results amd interpretation of data for 19%) cover extesmalpenetntimg
mtiat[on: quantities of drtxmte emissions nod ●flluent.t; concentrates of
chemkals snd radhmdides in ambient ●ir, surface waters and flroundwat~
municipal water supply, SOUS●nd sediment%and foodstuffs; and eswironmentd
Colnplimlcw Comp8risotm with qqwoprkte stmnhs~ mgtddions, and
hackgrnund kvets prodde tbe basisfor cofscludlngUi9t ewkwnmentd efkcts frwn
Ldwatory operationsare small ●nd do not post a threat Cotbe publk LdJor@ory
empbyees,or Useenvhonmetw
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FOREWORD

Suf#ge8tions on How to Read This Report

This qmrt addrcs.vcsboth !hc lay personund the scicnlist. Each readermny have
I:mitcdor !xwr~prchcrtsivchtlcrcstin this rcprm Wc have[ricd 10mnkcit accessible10

di wi!htmtcompromisingitssekntifk integrity. Followingarcdirectionsadvisingeach
audicm-conhowhcstto uscIhisdocumcnl.

!. iay Personwith Llmlted IntemsL ReadSec[imt1. Ihc ComplianceSummary,
whichdcscrihesIhc I.aborafmy’senvironmentalmonitoringopcmtionsandsummmi?m
environmentaldata far this year. Emphasisis on the significanceof findings and
cnvirunnwtlal regulalo;vcompliance. A ghsary in the hack of the reportdescribes
pertinco’!cmlsandncrcmyms..

2. lay l%xsm with Cornprehenslveln;cmst. Follow directionsfor the “Lay
Pcrwmwith Limitedlntcrcst”givenahovc. ,41s0,summariesofcaehsectionofthc reporl
art. in boldfacelypc and p;cccdcIhc technicalICXI Readsummariesof thosesections
Ih;i! intcrcslyou. Fcrthcrdwils arc in the text fokwing eachsummary. AppendixA,
Standardsfor EnvirunmcnialContaminants,and AppendixF, Descriptionof Technical
AreasandTheir Awwiatcd Programs,mayalso& helpful.

3. .Scim(hts with IJmited Iatercst. ReadScclion1,Ihc ComplianceSummary,to
dcrcrmincthe partsuf the bhoratory”s cnvirwtmcntalprogramthat interestyou, You
may then readsummaric>andtechnicaldetailsof Ihescparls in the bodyof thereport.
Detaileddatatablw arc in ApprndixG.

4. ScknMa with Comprehensive lntemsL Read Section 1, the Compliance
Summarv,which describesIhc Laboratory’senvironmentalprogramsand summarizes
cnvironmcntatdata for [his year. Readeachmajor subdivisionof this rcporL FurIher
dclailsarein thetextandappendixes.

For (urthcr information about [his repnrl, contact the Los Alamos IUaliond
Labmdory’s Em ir(mnwntalPrtNcctionGroup(HSE-fl):

EnvironrnrntnlProtectionGrmrp(HSE-8)
!msAkimosNalionatLaboratory
P.Cl.Box 1663
LosAlamm, NM 87545
At[n: Dr. Larry Hoffman
Mail StopK490
CommercialTclcphnnc:(505)667-4715
Fc&”ralTckpnoncSystcm:*3-4715

vi
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1. COMPLIANCESUMMARY

A. Monitoring Operations

The Laboratorysup,wrtsan ongoingenvironmental
surveillanceprogramas requiredby U.S. Department
of Energy (DOE) Orders 5400.1 (=Gcncral
EnvironmentalProtectionProgram,” November1988)
and 5484.1 (“EnvirottmcntalPrelection, Safe[y, and
Health Protection Jnfomtalion Reporting Requirc-
mcnts,- February lc81). The suweillancx program
includesroutine monitoring for radiation, radioactive
materials,and hazwdouschemical substanceson [he
Latmralorysile and in the surroundingregion. ‘I’’hcsc
activitiesdocumcnlcompliancewith appropriateslan-
dards, identify trends, provid~ information for Ihc
public, and conwibute to general cnvironmcn[al
knowledge. The environmentalprogramalso includes
an assessmentof Ihc Laboratory’s impact on the
surroundingenvironment.Dc[ailcd,supplementalcnvi-
ronmcrualstudiesalsoarc carriedout to determinehe
cxtcmof polentialproblems,to providea basisfor any
rcmcdialactions,and io gattrcrfurtherinfmrnalionon
[hcsurroundingenvironment.The rnonilormgprogram
supportsthe IAwarory’s policy to protectthe public,
cmployccs,and environmentfrom harm thai couldbc
causedby btmratory activitiesandto rcducccrwiron-
mcntal impacts 10 the grcarcstdcgrcc practicable.
Environmcrnal monitoring information complements
dataon specificrclcascsosuchasIhoscfromradioactive
liquid waste !rca[mcntplants and slacks al nuckar
researchfacilities, as WCII as airbomc rclcascsof
nonradioactivecompounds from many Laboratory
Opcralions.

Monitoringandsamplinglocationsfor varioustypes
of environmental mcasurcmcntsare organi~.d into
three~UpS:

● Rcgiona)stationsarc locatedwithin the five
counties surrounding IAM Alamos Cbumy
(Fig. 1) at dis}artccsup to 80 km (S0 mi) from
(hc Laboratory. ‘f’hcy pmvidc a basis for

●

●

dclcrminingconditionsbeyond the r;mgc Gf
poicfllial influcncc fmm normal IAoralory

op,;;wns.

Pcwimctcrslalionsarc bcalcd within about4
km (2.5 rni) of [he Laboratoryhoundary,and

manyarc in residentialand communityareas.
‘lhcy docun“nl corrdilims in areasregularly
occupiedhy thepublicandpotentiallyaffcctcd
by Laboratoryoperations.

On-site slalirm arc within the IAmratory
boundary,and most arc in areas accc.ssiblc
only to employeesduring normal working
hours. They document cnvircwmcnlal
conditions at the Laboratory where public
acccwis limilcd.

Samplesof air particles and gases,water, soils,
sediments,and foodstuffsarc roulincly col!cctcd at
Ihcsc station.. for subsequentanalyses (Table 1-1).
Exrcmalpenetratingradiationfrnrncosmic,terrestrial,
andLaboratorysourcesisalsomcas~rcd.

Additional sample. arc collcctcdand analynd 10
gain informationatxwtparticular vcnt~,zuchasmajor
surfacenmoff cvcms, nonroulincrclcascs,Cr special
studies. More than 2S 000 analysesfor chemicaland
radiochcmical constimcnts were carried out for
environmentalsurveillance during 1990. Rc<~,il@

datawere usedfor dosecalculations,f . comparisons
with standards and background Icvcls, and for

inlerprclalion of the rclalivc risks associatedwith
Laboratoryopcraliorts.

Comprehensive information about monitoring
activilics, environmcnlal regulatory standar& and
mclhodsand pracdurcs for acqujring analyzing and
recording data & prescnlcd m Appendices A-F;
dclailcd cnvironmerttal data tables arc given in
Appendix0. RCSUIISarcdiscusscdht the bndy of the
rcporl.

1.1
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Tabk I-1. Number of Samplln8 Locationsfor Routine
Monltorlngofthe Ambient Environment

Type of Monitoring Regfonal Perimeter On=Site

Extcmairadiation 4 12 139
Air 3 13 12
Surfaceandgroundwakrsa 6 32 37
Soilsandscdimcnls 16 16 34
Food..mffs 10 8 11

●Sampicsfrom an additional22 slalionsfor the water suppiy and 33
spcciaisurfacewaterandgroundwatcrstaiionsrciatcd10the Fcn[onHiil
GcolhcrmaiProgramwere aiso coilcclcdand anaiyzcdas part of the
monitoringprogram.

IL EstimatedDosesnnd Risksfrom Radiation
Exposure

L Radiation Doses in Ihis report, cslimatcd
individualradiationdo.scs10 the public atlrihu[ablc10
Laboramy operationsarc comparedwith appiicahlc
standard... Doses arc cxprcsscdas pcrccmagcsof
DOE’s public doselimit [PDI.). l%c PDL cxcludcs
exposures from nahwal background, faiiou[, and
radioactiveconsumerproducts. Mimalcd dOSCSarc
bclicvcd :ri k: potential doses[o individuals under
realisticconditionsof exposure.

Hislrwically, estimated doses from Laboratory
opxationshavebeenicssthan7% of the500 m~m/yr
standardIhat wasin effectbefore 1985(Fig. 2). These
doseshave principallyrcsuilcdfrom cxlcmai radiation
fromthe Laboratory’sairbomcrcicascs.In 1989, DOE
issuedOrder 54(X).5,which finaiizcd its 1985 imcrim
guidciinciowcringk PDL ?Oi(M)mrcrdyr (cffcctivc
dose equivalent) from ali exposure pathways. In
addition,exposurevia the air was furtheriimitcd 1010
mrcrdyr (cffcctivcdosecquivaicrn)in accordancewith
rcquircmcntsof the U.S. EnvironmcnraiProlcction
Agency(EPA) (AppcmlixA).

in 1990, [hc estimated maximum individual
cffcctivcdosewas 3. i mrcm. or 3. i% of DOE’s 100
mrcm/yrstandardforali pathways. it is 31C%of EPA’s
iO mrcm/yr standardfor ;hc air aionc (Tabic G-1).
This dosercsuitcdmosfiyfrom cxrcrnalradiationfrom
shoti-iivcd,airbomc cmiskrts from a Iincar particle
acccicrator,Ihc L& Aiamns Mcmt PhysicsFacility

(LAMPF). Anotherpcrspcctivci..gainedhy comparing
lhcscestimateddoseswith theestimatedcffcctivcdose
atlributabic to backgroundradiation. Thc highest
estimateddosecausedfrom Mx-watery operationswas
about 1!%of Ihc 337 mrcm rcccivcdfrom background
radioactivityin Ims Aiamosduring 1990. No dala on
firstquarterCY 91 sampiingisavailable.

2. Risk Estimst~ Emimalcsof Ihc addedrisk of
cancer were caicuialcd 10 provit!c a pcrspcctivcfor
comparing Ihc significance of radialion exposures.
htcremcnlaicancct risk 10 residentsof Ims Alamns
townsik cwscd by 19!3 L+rnatory opcra[ionswas
cs[imatcd10 bc 1 chance in 21000000 (Tabk 1-2).
‘f’bi; risk is <0.5% of fhc 1 chancein 8 (MIOfor cancer
(r~,n na~~i backgroundradiationandlhc 1 chancein

43000 forcancerhornmcdkai radiation.
The bboratcwy’s plcnliai conlributirmto cancer

risk is smailwhen comparedwith ovcraiicancerrisks.
The overall Iifclimc risk in the Unikd Slalcs of
contractingsomeform of canceris 1 chancein 4. The
iifctimc risk of cancermortaiiiy is 1 chancein 5. No
analysisof firstquarter1991dataisavaiiahic,

C. External Penetrating Radiation

Levelsof cxlcmaipcncmatingradiation(inciudingx
and gamma rays and charged particic contribukms
from mwrtic, fcrrcswial,and manmadesources)in Ihc
Los Alamos area arc rnonitorcdwilh Owrnoiumincs-
ccntdosimelcrs(TIM) al 155 iocalimw.

i-3



The TLD network for monitoringradiation from
airhomc activation pmducIs rckascd by LAMPF
measured about 6*3 mrcm for 1990 (excluding
background radia[ion fro.n cosmic and Icrreslrial
Sources), This is kss than that mcasutcdin 1989,
rcfkcling a 20% dccrcascin the rclca.scof airhomc
radioactivityfrom LAMPF.

Radiation Icvcls (including natural background
radialionfrom cosmicand Icrrcslrialsour..cs)arc also
measuredal rcgionalopcrirnclcr,and cm-silclocalions
in the crwironmcnh+l T-2 network. Some
mcasurcmcnts at rm.silc slalions were ahovc
backgroundkvcls, as cxpccfcd, rcflccling ongoing
researchactivitiesal, or pastrclea.scsfrom, Laboratory
facilities.

[1. Air Monitoring

1. Ihdioacthe Air Emissions Airhornc
tadioactivccmis..ionswere “-.wnimrcdal tlti rclcasc
points at the Laboratory. Tota! mtioactivc airtwmc
crn.usionsdccrcascdsubslanliailyfrom thosein 1989
(1’ab)c1-3), This wasprimarily duc10a 20% dccfcasc

in rckascs of airtwmc adivalion
lAMPF. The total curies wkascd

Ih)ralofy alsodccrciisd 20%.

pr(xtucls from
Ihroughoul the

Amtricnl air is routinely sampled fur witium,
uranium,plutonium,americium,andgrossbclaactivily.
Mcasurcmcntsof radioactivelyin the air arc compared
with DOE’s derived cwwnlration guides. These
gtridcsarc conccntratinnsof radioactivityin air [hat, if

!wcathcdcontinuouslyThroughouttheyear,wouldrcsuil
in cffcclivc doses equal to DOE*S PDLs of I(MI
mrcrn/yr for persons in off-site nrcas (dcrivcxl

concentrationguidesfor unconmdicd;trcas)and to the
occupational radialinrr prolcclion slarrdards (.scc

AppendixA) for personsin on-silt areas(derived air
conccrrwationsforcnrrtrollcdareas). Ncrcnflcr,theyarc
calicdguidesforon- andoff-silcareas.

Trilium was the primary radionuclit!cwith air
cwnccntralionsIhac showed kvcls indicating any
mcasurabkimpacl from radinnuclid: rcicascscau.scd
by Lahnratcwy operations. Annual average
conccnlratim~sof Iritium conlirrucd10 Iu much Icss
thani).lc%of DOE’S guidesat all stationsandpod no

Ma%imurn Irtjividual Oose

Ma%imum laboratory Boundary Dose

1981 1982 1S83 19S4 19SS 198S 19S7 1988 1989 19Y0

YEAR

}l& 2. SummarynfcstimaludmaximumindividualandmaximumLaboratory
bnundarydosesfrom bbmatory opcratintw(excludingconIrihrIionsfrontcosmic.
Icrrcstrial.andmedicaldiagnosticsources).

\_ ..-— . .
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‘rablt ].2. Add4 individual I.lfctimc Cancer hfortdky Risk
AWibutabk to 1990 Ihdktlon Itxposurc

lnwcmental Efktive Added Risk
[loseFhpivaknt IJsc(J to ●n individual of

In Risk Estimate (.ancer Mortality
t:xpmure .Source (mrcm) (chance)

Average Exposure from Labwalwy Operdwns

LAJsAiwnosIowrtsitc ().11 1 in 21 fXX)Oflf)
While Rockarea 0.15 1 in 15OfNJOfX)

NaZural Ihrdidion

Cosmic.Icrrcslriiriowlf-irradiation,andradoncxposurca
L4)SAlwnos 337 1 in 8 OOOb
While Rock 237 1 in 8 fMJO

Mtdicalx Rays ;IXrgnrntic Procedures)

Averagewhoic--hodycxpmurc 53 I in 43 fMM

‘An cffcctivcdrwcequivalentof XXI rnrcmwasused[o cstimalcthe riskfrnm inhaling ~~:Rnanditstransformation
prnhvs.

~c risk..fromnaturalradiationfrnmnonradonsourceswerecslimalcdto hc Ichancein 16000 in LosAlamosand
While Rock. The risk Of ]ung cancer[mm radonCXpOSUrCwas Cstimalcd10 hc I chancein 14 (MKIfor tih
locations.Riskc:}imatcsarcdcrivccffromthe ~ationa]Rc.searchcouncil (NRC) BHR IV andBEIR V rcportsand
lhcNationalCouncilon RadiationProfcclion(NcRP) Report93 (BEIR IV 1988,BEIR V 1’)90.NCRP 19X7a).

cnvironn)crl[alor hcatthprohlcms in IWO. Annual
at’cragcctmccn[ra!i(m~of all ohcr radionuciidcsin air
dlring 1990 wurc also much ic.M Ihan 9.1% of Ihc
guides. l%)analy%isof firsl quarterCY 91 sampiingis
available.

2. Nonradioactive Air Emissions. During 1990,
hhnson Ccnmrnis World Scrviccs rcmovcd
npproxima”cly540 Iincar feel nf friatdcashcsmsand
960 Iincar feet of pmcntiaily frialdc ashcslosfrom

piping. Apprnxirmlcly 7(J360 squarefeel nf friable
a+cslos and 6 2R0 square feel of polcnlially friatrlc
ashcstoswere rcmovtxlfrom olhcr components. The
IAwrmory inspectsadwslosrcmnvalopcratirmsmt a
rnutinc basis and cnordinatcscorrcclivc action on
idcnlificdpmblcms.

AshcsIos wastes potcn~ially contaminated with
radiwwclidcsarc diqmcd of al TA-54 in accxmlanc-c

with required disposai prnc[iccs. l$kmradioactivc

asbcsmsis dispnsd of off-silc in a ccrlificd Iandfiil.
Eight disposal ccrlificalinns, including fhc annual
notificaliorrfor a.shcslnsdisposalduring small jnbs,
were suhmi[lcd IO Ncw Mexico Envirmtmcntal
ImprovcmcmDivis?on(IUMEID) during 1990. Also
suhmiltcr,fwere nitw nolifica;ionsof ashcslosrcmoval,
includingIhc annualnotificaliorrfnr small rcnrwalion
jobs. In 1990,().2%of theashcslosrcmovcdfrnrnpipe
and ot!rcr facility cornponcrtls involved small
renovation jnhs Ihal required no job-specific
nolifrcalionlo lhc Slate; Ihc rcsl requiredjob.specific
nolificatinn.

FL water, .SniL●nd .ScdimentMoaltming

Surfacewatersand grrwndwatcrsarc moni[orcdto
detect Potcn!ial dispersion of radiwtuclidcs and



r-- - LOSAIAMOSNATIONALlaboratory
ENVIRONMENTALSURVEILLANCE1900

‘~

I

‘l”able1.3. Compar(sooof 1989●nd 1990Releasesof
Radionuclidcsfrom I.aborntmy operutionsa

,1“ ‘ .,.,,,. ‘ ;, !.

Activity Released R8tio
hddmmdide Ilnits 1989 1990 1990:1989

~H
3+
41A

Uranium
Plutonium
(hscousmixedactivationproducts
,Mixcdhssionproducts
Particulalc/vaporactivationproducts
Sp,tllnlionProducts

Ci
pci
Ci
pCi
pCi
Ci
pCi
Ci
Ci

14440 6400
18 9

222 160
394 240
45 26

156O(XI 1234(M)
435 m 1085

0.1 0.08
— 2

0.6
0.5
0.7
0.6
0.6
0.8

<0.1
0.7
—

RoundedTotal Ci 170000 131000 0.8

I.iquld Effluents

Activity Released(mCl) Ratio
Radionuclide 1989 1990 1990:1989

3H 41O(M) 12(N)0 0.3
82#S&Q.~r 119.1 253 2.1

137C% 39 21 0.5
234U 0.5 0.07 0.03

238w23Q.240~ 2.6 0.8 0.3
241Am 4.1 2.7 0.7
Other 828.6 574.6 0.7

RoundedTotal 42 (X)0 13(M) 0.3

aDclailcddataarcprcscntcdin TableG-2 for airbornecmixsions,andTable W-} for liquideffluents.

hazardouschemicalsfrom Laboratoryoperations.Only
thesurfacewatersandshallowgroundwatcrsin on-site
liquid effluent rclcascareascontainedradioactivityin
conccnlralionsthat were above nalural lcrrcstrid and
worklwidcfallout levels. Tltcscwalersarcnola sotlrcc
of industrial,agricultural,or municipalwaler supplica.
The quality of waIcr from regional,perimeter,and on-
si[earczsthathavercccivcdnodirectdischargeshowed
no significant cffccls from Laboratory rclcascs.
Samples from [CSI WCIIS and water supply WCIIS

contimtcd 10 show no radioactive or chemical
contaminationin Ihc deep aquifer thai occurs180 to
360 m (MXl 101200 ft) bcncalhthePajariloPlateau.

Liquid effluents containing low Icvcls of
radioactivityarc routinely rclcascd from onc waste
treatmentplanl,andoncsanitarysewagelagoonsystcm.
The dominant changefrom 1989 was a dccrcascin
tritium discharges(Table I-3). The IAMPF lagoons
werernodificdduring1989, rcsuhingin nodischargein
IWO.



LOSAtAMOSNATIONALIABORATOFW

~ ‘N”RoNMENT”suRvE’LHE’” ~

Mcasurcmcmsof radioactivityin samplesnf soils

andstxlimcnlsprovidedataon Iws directpathwaysof
Cxposuw. ThC~ llWilSUlfHllChlS arc Useful for
undcrslarrdinghydrologicaltransportof radioactivityin
inlcmliltcvttslrcamchannelsnear Iow-kvcl radioactive
wastemiinagcmcntareas. On-siteareaswithin pueblo,
Los Alamos, and Mnrtandad Canyons atl had
cmwcnlrntionsnf radionclivily in sctlimcntsal Icvcls
higher than those attribulahlc to nalural Icrrcslrial
sourcesor wtirldwidcfallnul. Ccsium,plutonium,and
slronlium in MortandadCanyonrcsulrfrom cfflucn!s
from a liquid waslc Ircalmcnt plant. No runoff or
scdimcn[transporthasOCCUrTCd beyondthe ixibora[ory
boundaryin MorlnndadCanyonsincecfflucnl rclca.sc
inlo Ihccanyonstartul. However,someradioactivityin
scdimcnlsin PuebloCanyon(from prc-t964 effluents)
and Los Alamos Canynn (from post-1952 trcalcd
cffhxms) has Iwcn transportedto the Rio Grandc.
Theoretical cslimatcs, confirmed by mcasurcmcnls,
show tha[ [he incrcmmal effect on Rio Grandc
scdimcnlsis a very smallpcrccntagcof Ihc background
cnnccntrationsattributable(oworldwitk falIout in soils
andsediments.

Surface runoff has Iran..portcdsome Iow-level
contaminationfrom theactivewastedispnsalareaand

A.vcral of the inaclivc areas into controlled-access
canyons. Analysesfor cxmcting toxic mclals from
surface scdimcn[s indica[c Ihat no constituentsin
CXCCS..of EPA criteriafordetermininghazardouswaste
arcfrrcscntin lhcsccanyons.

E“.E’ondstufTsMonitoring

Most fruit, vcgclablc,fish, bee,and honeysamples
from regional and perimeter locations dmwcd no
radioactivitydistinguishablefrom Ihal atwibulablcto
naturalsourcesor worldwide fallow. Some produce,
bee. and honey .samplcsfrom on.site l~ations bad
clc~atcdlritium conccn[rationsat ICVCIScl% of DOE’s
guidesfnr Iritium in water (Ihcrc arc no conccn[ralion
guidesfnr produce). No analysisof firs;quarterCY 91
dalaisavailable.

G. Environmcnrml(“ompliaxeActivities

1. Resource (:oa.servstion mud Recovesy Act.
Thisactregulateshazwdouswastes,from gcncratiottto
u)tima[cdispal. The EPA hasgivenfuli authorityfor

adminiskringthe RcsourccConscrvatiortandRccovcry

Act (RCRA) wiih the cxccptionnf the Hwardnusand
solid Waslc Amcndmcnls(HSWA) of 1W4 to the
NMEID. In 19W and the first quarternf 1991, the
Lahwa{ory had numerousinteractionswith NME~D
and preparedthe ncccssarydwwmcnlatinnto comply
with RCRA rcquircmcnls,NMEID hadthe Icadin one
compliance inspectionduring 1990 and issuedonc
Noticeof Violation(NOV). The HSWA Mndulcof the
RCRA pcrrnitwaswrittenby EPA andissuedon March
II, 19W. The Lahoralnryappealedthe pcrmil bccausc
of its beliefthatneitherEPA nor fNMEID hasauthority
to moni!or radionuclidcs. Nn dccisinnon Ihc appeal
has been rcndcrcd;the permit is curwntly in effect.
The S!atc rcccivcd authorization from EPA for
regulatingmixed wasteon July 25, 1990. A Part A
applicationwas submiltcdto Ihc NMEID hy January
2S. 1991. lntcraclionsrclalingw RCRA is..ucsfor C.Y
W andthefirstquarterof CY 9] arcprcscnlcdin Table
I-4.

8.

b.

I-7

KRA Compliance Inspection. In March
1990, Ihc EPA and NMEID conducteda joint
haztrdouswaste cmnplianccinspection. Nine
violationswere notedand an NOV was issued
by Ihc NMEID in June 1990. Eight of the
violations were adminiwralivc; onc involved
charactcnzalionof an aclivcwasteunit. Within
the$lfLdayperiodallowedforcorrectiveactions,
theunit wasfully characterizedandclcancdotJI.
The NMEiD wasthe Icadagencyfor lhc RCRA
portion of this inspection; the EPA was
responsiblefor the evaluation of the land
Disposal Restriction rcquircmcnts (HSWA
provision). hlo compliance inspectionswere
conductedin thefirstquarterof CY 91.

IJnde~rnund StorageTanks. The majorityof
underground storage tanks (USTS) at the
bboratory was installed in the 1940s. Six
USTS in needof upgradeswere rcmovcdfrom
the ground during !990. Four 30 O(M)-gallon
diesel tanks (TA-16-543, 544, 545, and 546)
werercmovcdfromIhc yardat IhcTA-16 steam

plant. The.sctank.. were rcplaccd with one
ISOiXX).gallonabove ground lank. A 4 fMIO.
gallongxsolhtctank (TA.16-197) was rcmovcd
and rcplaccd with a s!alc-of.the-art 10(MN)-
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Tabk 1-4. Resource~onserv~tlonmtd Ikcoveq Act Interactionsamong the
l~boralory, the ILS. Ihwlronmealxl ProtectionAgeocy,●nd New Mexico’s

Environmental Departmentsin 1990 sod Nmt Quarter of 1991

Augusl24,

ENVIRONMENTALSURVEl~ E 10W

January24, 1990

January26, 1990

February12, 1990

March5, 1990

March8, 1990

March 16.1990

May 4,1990

June18, 1990

July501990

July20,1990

July31, 19WI

Scpiembcr18, 1990

Scptcmbcr19, 1990

Scptcmbcr26,1990

Oetobcr2,1990

October3,1990

LANL isvisitedby EPA andNMEID for ajoint inspction of theUST Program.

The Laboratorysubmilkd the 1989FederalJiazarthusWasteAc[ivhiesrep w.to DOE
EPA/NMEID.

lANL rcccivcsapprovedclosureplanforTA-16 SurfaceImpoundmmI from NMEID.

The NMEID/EPA conductedIhcannualRCRA complianceinspectionof IA?JL tm
March5-9, 1990. ScVcralminorviolationswerenotedin thecloseout.

The EPA issuestheHSWA portionof thehazardouswastepcrmil. komts moduic
VIII of theWrmit. Effcctivcdate- A~il 23, 1990. Portionsappealed(Rad monitoring),

The laboratorysubmillcdthe 1989HazardousWasteandWasteMinimization Rcpor to
DOE tosend10NMEID/EPA.

The Moramcy rcccivcda noticeof findingsforJanuary’sUST irwpcction.Two minor
violationswerenoted.

The IAroralory rcccivcd●Noticeof Violation(NOV) for Ihc findingsof MarchS, lWfJ
NMEID/EPA annua)RCRA complianceinspcc[iott.

LAN~ DOE submit1990-lW1 irwoice)rcgistrationandpaymentfor USTS.

lAN~ DOE submita writtenresponsetothc Jurrc18,1990 RCRA NOV.

NMEID acknowledgesreceiptof Ihc msponscto theRCRA NOV andrccognizs thai●ll
citedviolationshavebeenaddrcsacd.Tltc NOV actionwill bc formallyclosedwhat
informationon theclosureof a mixedwxstctankissubmittedto theState.

LAJU~ DOE submi[writtennotificationto NMEID regardingthreeU~s thatfaikd
lighlnc~sIcsts.

lANLsubmits final ClosureReportforthc TA-16Surfacc Impoundrncn!IoNMEID. A
copywasalsosenlto EPA RegionW.

Met with NMEID 10discussclassifiedwasIc,mixedwauc PartA, pcrrnitrndifiiion
request.ald ER Programapproach10closureof RCR4 units.

Again rnctwith Staleonpcrrnitrnndifiaktt request.

IJUL DOE submitinkwmalionof ”r&53 lankcitedin IhcJune18 RCRA NOV.

lJW~ DOE submitwrittennotification10NMEID regardingIWOUWS Otatfaikd
ligbln~ CsJS.



OCMICT 10, 1990

October16, 1990

November2, 19%)

November7.

Novcmbcr2X

Drccmhct 14, 19Wl

Dcccmbct20.1990

December29,1990

January8, ]991

January11.1991

January16, 1991

January18,1991

January2S, 1991

Tsble 1* (~Ollt)

LAN~ DOE call NMEID to satisfya 24 hr. notificationrcquircrncnt.The notification
wasfora releasefromUST atTA-55.

LAN~ DOE submitwrittennotification10NMEID of a UST beingnrp[urcdatTA-55 by
a backhoe.

DOE submifsClass1modificationto theRCRA PcrmiItoclarify infmnalimr regarding
radioactivewasle.

LANL sendswrittennoli!icalionlo NMEID UST Bureauregardingthercmovaland
rcplaccmcntof tankfitTA-16 ServiceStation.

LANL sendswrittenstatusrcporfIONMEID UST BureauregardingUST rcmovalal
TA-55.This wasthefinal reportrequiredhy PartXII of Ihc NM UST regulations.

IA WLacndawdttcnnmificatkwr10NMEID USf BureaunofifyingthemrhatIhe
b(x}ralory planson rcmovingscvcralUSTsduring FY91. Ttk noIifKaIkm muslbe
ILLcJVC430 daysprior10construction.

.S~EJD I.wcs kflcr s/4~ingthe Allac~~nl ] reportssubmitlcd10themcanbCjfi Ihe
form if sumnmy rcponsif all lhcrecordsarc●vailahk for lhcir review.

NMEID issuesNOV slatingth~~summaryreportshavenotbeensubmittedontime

DOEJLANL havemeetingwith NMEID explaininga misunderstandingon fhcsubmittal
of thereports(i.e., LANL awailirrgIbc jettcrfromtheNMEID - issuedon 12/12@)

DOE iwucslcIIcrdraffcdby HSE41bringingimo questionproposedsolidwasIc
managementregulations.Al ixsucwereproposalsto pofcmiallyrcslrictlow level
radioactivewasfcs.conflictwith Ihc ER prugrarn,andunfairrcsfrictionscmgovcmmcnl
facilificsseekingvariancesfrom Ihercgulatiom

NMEID is..ucsIc[tcrwilbdrawingk 12/14/90NOV agreeingtherewassome
jusfificalionformisundcrsfanding.Howcvcr,hcrcquircd rcportsarctobcaubmittcdby
Ihcdeadlinein theNOV lcIIcr.

DOEUNL (HSE.13 andHSE-8) andNMED mcc:[o discussproposedaporoach10
SWMU, includingRCR& closures.

lANL wbmils fhcrequiredrcporls(firsl3 quarlcra)anda %urthaaperPcmtit
Affachmcnf1.

DOE, LAN~ andNMEID meet10discussconcernswilh thedraftdrangcs10Ihesolid
wasfcrcgulalioms.

UNUDOE submitPanA applica~ionforConlinuctlopcmiiw of mixedwas;cunits10
NMEID within required6 maths of EPA delegationof mixedWASWauthufifyw
NMEID.

J.()
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Table 1A ({”ont)

Fdwuary5,1 W1 Dixusw d with NMED/UST ProgramahowohtainingcopiesO(theNew Mexico UST
Regulations.lANLwas W Ihal theyhadrunoutofcopicsoflhc regulations.
AdditionalcopieshavehccnorderedfromtheprinterandLANL will rcccivctopicsof
theregulationsin duecourse.

Fcbmary20, 19W NMED contackdby phone. ‘flc Slak hasnowadoptedthefatcslRCRA SubtidcC
rcguhuions.The regulation..shouldhccomeeffectivein theSIatcaroundMarch3, lW1.
NMED noted,thatducIOthecurrentStateStatutoryrcquircmcnlsfor HazardousWaste
Permitmodifications,a Cla~ 1 PermitmodificationmustbepublicnoIiccdhy NMED
eventhoughthefederalregulationsdo rmIrequirea publicnotice.

March 12,1991 BnydHamibwtof IU.MEDconiactcdhy phone.The rtcwlyadoptedSIa{crcgulakrts will
comeintoeffecton March )3, 1991. He promisedto sad outa copyof thercgula;ions
ASAP.

‘New Mexico EnvironmcntzlImprovcmmtDiviwon(NMEID) hccamctheNcw Mcxko EnvirotmcntalDcpartmcn;
(NMED) in March IW1.

c.

galkm. douhle-walledtank with an aummafcd
kak dckction syskm and spill and overflow
protection. The final tank rcmovcdwas a 550
gallondic.scllank Iocatcdat 1A-55 (7A-55-15).
This lank hasnol yet hccnrcplacm!. It will trc
replaced with a vaulted lank during IWI.
IAoratory policy is 10 rcmovc underground
storagetankswhen usergroupsdclcrmincthat
the tanksarc no hmgcrnccdcdand as funding
permits. No !.JSTSwere rcmovcdor rcpfaccd
duringthefirstqwrtcr of CY 91.

Hundr, d-yesr Floodplain Study. Under
existing HSWA Pcnnil rcquircmcnls.k EPA
stipulatesthatrcgulztcdfacilitiesmw dclincatc
all I(tiJ-ycm floodplain dcvalions whbin their

houndarics. AI Los Alamrri Ike floodplains
arclocatedwithin ungagcdwafcrshcdsthatdrain
approxima!cly43 ‘ Iuarcmiks {m the Pajarifo
Phr:cau.These hhufplainsweremappedusinga
cnmhincd gr;tphic information s~atcm and
mrnpulcr modeling (GIS=HEC) approach.
These maps arc maintained on fik hy the
FacilitiesEngineeringPlanningGroup(ENG-2)
and satisfythe RCRNHSWA permit condikn
requiringfloodplaindefinition.

1.!1!

2. C.kan Wakr Act. Rcgula[ionsunderthe C’lean
Waler Acf (CWA) SCI waler quality standardsand
cfflucnl Iimilalkms. The lwo primary programsal the
Mnwalory cslablishcdm complywith theCkan Waler
Act arc the NPDES programand the Spill Prevention
ControlandCountcrmcasurc(SPCC) program.

‘flc CWA, underrhc Nalional PollutanlDischarge
Elimination Systcm (NPDES), requires ~rmits for
nonradioactive ccmwimcnls al all point-source
discharges.A singfcNPDES Pcrmil for the Laboratory
authorizes cfflucnl dischrgcs from 126 industrial
outfalls and nine sanilary sewagelrcalmcnt oulfaffs.
The jurmi; expires in March IWI. The Moratory
mhmincd a rcapplkation in Scptcmhcr IWO. The
cxiwing permit has been cxtcndcduntil rcvkw and
approvalof lhc ncw furmil to complclc. fwohablyin
Octohcr1991. The Lboratory was incomplianccwith
the NPDES pcrmil in 96,8% of Ihc analysesdone on
samplesat sanirarywawc dhchargcsand 97.8% al Ihc
industrialwaste dischargesin CY 90. In the first
quarterof CY 91. fUPDESindustrialwask discharges
cxhibikd cighl %“iolzlionsout of 481 sarnpksanalyzed,
Noncompliantdischargesarc bcirtg:ddrcsscdunderan
EPA/DOE Federal Facility Cornpliancc Agrccmcrw
Fm cxampk, the sanitary Wastcwatcr Systems
Consolidationprojectwill climinnlc NPDES violations
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hy cons[ruclion of a new, cen[ralizcd simtlary
was!cwatcrwcatmcntpknt at TA-46. In addition.
NPDES corrective activities arc listed in DOE’s
“EnvironrncnlaiRcstorakn and Wask Managemcnl

Five.Year Plan- (DOE 19K9).
Anolhcr IUPDES pcrrniI aulhortics liquid cff?ucnt

dischargefrom the Fcn[on Hill GeothermalProject.
The pcrmil is for a single outfall and was hsucd to
rcgulalcthe dischargeof mineral-ladenwater from k
recyclehop of the gcotfrcrrnalwells. No discharges

occurredfrom thisoutfall in 1990or Ihc M quarter~}f
IW1.

The IAorartwy hasan SPCC Plan, as requiredby
Ihc CWA implcrncrrtcdby 4(I CFR 112, The plan is
impkmcntcd by providingsecondaryConlainmcntfor
largetanksandothercontainerstocontrolaccidcmaloil
spills and p:cvcnl thcm from enteringa walcrcowsc.
l%c plan also fwovidcsfor %pillconlrol and cleanup
Irainin& Approximalcly 32 major containment
scmcmrcsarcprcwmtlyin uscal theLahoraforyfor spill
control. During 1990, conswudon was comptctcdon
four conlzinmcnl swucmrcs. Eight chemical storage
lockerswere purcha.scdhy HSE-8 for usc at various
silcs. The SPCC Pian alw~ .scrvcs as a RCSJ
ManagcmcnlPracIiccunder40 CFR 125 for controlof
materialsotherIhanoil.

3. Nafioaal Enviswrmcotal Polky M In
accordance with W NationalEnvironrrrcri~siPolicyAcI
(NEPA} of i969, fcdcmi agcncicsmust mm..idcr:hc
polcnliai cnvironmcataiim~aclsof proposedactivities
during Ihc planning stage so rhal decisionsreflect
cnvironmcnlai values as wcii as COSIand mission.
Proposedactivitiesal the bh:ra[ory arc rcvicwcdby
tfSE-ti staff m identify Ihosc thal crwhi advcrsciy
impact the human cnvironmcn;, including
cnvironmcntaiiy scmsitivcareas in need of spcciai
prolcctiono such as archacoi~j rc~rccs,
ihx!plains, wetlandsand the habital of Ihrcatcncdor
cndangcrcd s~cics. S1alf provides DOE with
information on potential cnvirrmmcntal impacts of
proposedaclivitics, inciudingthe rcsuhsof surveysof
cnvironmcnlaiiyscnsilivc areas. No aclion can go
hcyrmd Ihc pkmning ~agc, nor can rcasonahk
ahcmativcs k precluded, until DOE approves the
NEPA documcntatirmfor thatactbn.

The basic. brief informalinn dncumcntused for
NEPA compliance in past ycam was an Action

ikscripIion Mcmormhun (ADM); Iwginning in April
1990,a diffc~cntformalcontainingsimilar inf{mnalion,
caikd a DOE Environmcntai Checklist (DEC) was
required. Usinginformationin ttrcADM w JNZC,DOE

approves a proposed activity as hfiving clcady
insignificam cnvironrrwnlal impacts (calcgorically
cxcludcd) or requires I!W an Erwironmcrnal
Asses..mcnl(E.A) be prepared10 cvdiualc in grcalcr
dc[ait whclhcr significant adverse cnvirrmmcnlal
impactscould (x-cur. Following an EA. DOE cilhcr

issuesa Findingof No Significwrl Impncl(FONSI) or,
if [he anaiysisindicatesp~tcn[iallysignificantimpacts
can cmur, prepares an Environmcnlai Impacl
Sfalcmcnt.

in 1990. rmc ADM. 8? DECS, and five EA.. were
suhmittcd. Basedrm Ihc DECS, 4M activities were
approved a.. calcgoricai cxciusiorts, i3 wc~c 10 he
further examined in EAs. and no decisionhas bcmJ
madeby Ihc end of 19W on the rcmaining20 DEG
andonc ADM. Dccidonsarcaisopcndirtgon lhc five
EAs.

Duringthc firstquarterof CY 91.15 new DECSon
proposed projects were suirmit~d m DOE. No
decisionson any of IhcscDECS were rcccwcdduring
the first quarter. During the fi~stquarter, 11 DEG
suhmittcd10 DOE duting CY90 were apprnvcd as
categoricalcaciusiww,onc was apprrwcdas a mc~
m-fiic, anddecision..arcMill pendingon the remaining
eight.

Aiso during Ihc first quarterof CY 91. five W
were suhmiucaito DOE. Decisionson IhcscEAs had
noIhccnrcccivcdby thecndof thequarter.Of thefive

EAs suhmi[rcdduring 1990. a FONSI was signedfor
Ihc Weapons Engineering Tritium Facilit*. The
remaining E& arc sliii in the review and rcvis.km
process.

4. F“cdtral Clean Air Act ●nd New Mexko Air
Quality Control ACL i%mrxdioaclivc rcgutaticms
under the.scacts WI amhicrn air quaiity standard...
rcqui:e Ihc pcrmilling of new sources, and set
accc~atrk cmi%sirmiimils The air quaiily and
mc(crwofogicalprogram al lk Lahoralory inciudcs
rntmitoring10ensure[hatambicnlair quaiityslandards
arc met, reviewing ali new and modified sources10
dctcrrnincwhclhw air pcrmilsor cnnslructionapprovals
●rc required,and providing air modciing .vuppnrlfor
pcrrnilappiicaliwwandotherprograms. During i990,

. . .1-I I
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iill 01 Ihc Lahm!ory’s cxis[ittgt~*raIioIIs rcmainui in
cornpliam”c with all kdcral and state dir quality
rcgutaliom fur nonrmlioaclivccmissions:

●

●

●

Mo,]itoringrevealedno violat”ilmsof amhicntair
qualilysIandar&

All constmctirmprrtjcctsal Ihc Lxdxwarorywere
rcvic”-ml and air emissions were estimakd 10
dclcrminc whether air pcrrnim or mmsmuctiorr

approvalswerer~quircti.

Air qualify impacts were modeled for EAs,
SafetyAnalysisRcpons.air quality pmnit appli-
cations.andunplannedrclcascs.

No ,!I!:J on firsl quaftcr CY 91 sampling is
ak’ailfitdc.

Amcndmcnls to lhc Clean Air Act adnptcd in
Novcmbcrof IW) may requireadditicmalair monitori-
ng program..10bc cs[ablishcdaI tltc LalwaIoty. lhc
Ldwwamry will tr,ack new rcgula[ions wnttcn to
implcmcnt the act. dcfcrrninc their effects on
IAoralory operations,and implcmcat programs ●s
nccdcd.

TI: EPA rcgtda;csradioactiveair emissionsfront
DOE facilitiesunderthe CleanAir ACI For 19W)Ihc
IAmramry rcmaincdin cnmpliwtccwith the EPA start=
dard that limits the cffcctivc &nc equivalent 10 a
mcmbcrof Ihc pubhc from airhorncradioactivecmiw
siwm to h-w thwt If) mrctttlycar. t{mvcvcr, lhc
Mwratory cannotyet demonstratecompliancewith all
of EPA’s radioactive cmis..ion monitoring require.
mcnts. Disctm$ionshctwccnLAiU~ DOE, andEPA to
idcruify areas of noncompliant and 10 dcvclnp a
program 10 bring hc cmission monitoring rnto
compliancewilh Ihc regulationswill be iniliakd in
Cy 91

% safe I)rinldng Water Act. Munici@ and
imhmtrial water supply for the Lahwamy and
communityis from 16deepwells ownal hy DOE The
WCIISrwrgcin depthfrom 265 to 942 m (869 103090
ft) and onc gallery (collccliottsystemfed by springs).
in 19U) and the first quarter of IW1, Ihc chemical
qualityof thewaler met federaland sfak primary and
sccwndarydrinking wafer standards(NMEIB 19R8.
EPA IW19).

& Federal In.secticldc, #“unj@idq ●nd
Rodenttcht*Act. This .Ictwgut.IIcsthe manufacturing
of pcsticidm, wilh rcquirc~cnls on registration,

ihciing, piwkaging, cnforctwtcnlorecord keeping,

distributimt, worker protecliwt, certification,
cxpcrimcnlaluse, and lolcranccsin fwxts and feeds.
An annwti inspcciilmconductedin IWO by the U.S,
DcpartmcnInf Agriculturefoundno deficienciesin the
Laboratory’spcslicidcapplicationprogramnr ccrtificd
applicationcquipmcnl. bit}inspccliortswere pcrfwntml

in lhc firslquarterof CY 91,

7. Natload Hislorlc I%cscmalkm Act. As
fequircd by Sec. 106 of Ihe Naliottal Historic
PrcscmatirmAct nf 1966, which MM irnplcmcn!cdby
36 CFR IUK), “Prnkcfirm {II ffisloric Propcrlics,”
blxwalory activtiicsarccvaluakd in consuhalionwith
the $Iak Hist(>ricPrmcrvatioI Officer (SHPO) for

p’s~ibk effect.. to cultural or historic rc.vourccs.
During 1990, Laboratoryarchaeologistsevaluakd 355
undertakings(an undertakingis artactivity thafhasthe
pntcntial 10 affect a culIuraUhistorw rcss )-
conducted37 fiild surveys,fccordcd 18arcbcological
sites, and suhmiltcil four sufvcy rcpofts fof StiPO
review. As a resultof Lahwatrwyactivilics, adverse
impcts to two atchacologicalsiks were mitigafcd
Ihrnughsitecxcavahm.

Fntty-eight activities and 2f)5 excavationpmnils
were mvfiwcd during January-hhcb IWI; none
required reports to the Sta[c Histotic PrcscrvaIioa
Office. ExcavationO( oncsite,beingccmductcdunder
an approved mitigation plan, resulted in several
mlcrcstingfinds, includingportinnsof a humanburial
anda kiva. The hurialwas rermwcdfw wmdcstrue!ivc
examinationby Universityof Ncw MexK#)cxpcm after
ctmsul[atimrwi}h the Incal )ndiwt ~rihc and will bc
rchuricdrmsik.

& E3tdmtgwadmtrcamwd/Protcctd Speck
snd Hrndplaius/Wdlsnds Protection. The DOE and
IAmfakuy mustcnfnply with Ihc EndangcfcdSpccics
Act of 1973, as amended,and wilh Excculivc Ordcfs
1198U, ‘Ptnodplah Managcrncnf,” and 119900
‘Prdcction of Wdands.” Complianceuntkr NEPA
fcquircsfcvbw of projectsfor pnkntial cnvi:onmcntal
impactcmcrkal ttabilats,floodplain..,and wcllmd.s.

1- 1:



LIhMah)q autivtiksduIhIg Iwfltnwnplywtihfhtw
rcquircmcnts wtrr m three cdlcgorics: (t)thirlccn
cndangcrcdspccicssuwcyswere cornplctcd;(2) bird
wrwt.scswm corttinutdand scnsilivchabitatswere

nwnilord 10providetw.scline monitoringof stnsilivc
(w fwtcnlially scrrsilitecspccics;and (3) all wcllwtds
grcalcrthwroncacrew“ilhinthe IAwralrwy htnmtkwics
wcrr mnppml.

Fony-cighl itctivitics w“crr rcvicwcd during
January-him-hIWI ft~rpos~ihkimpactsonthrcatcncd

d cfrtkmgtd spcc.ics.l$hmercquirtxlwvcys hcywtd
a twicf field rc”c-(lnn;liss:tnc.c.Planswere dc-tctopcdfor
field work to hcgin in AprilNay includingsurveysof
sitr~ for proposedprojccls.wlditimtl charactcri~atkm
of wt.’Lmdsoand ~xmtinucdmtmiloring{Jl Ihc impacts
l>fIhc ci~n~lrucli(mI]f the!ilnitary Wa\tcwatrt Systcnm

Conudidali(m{mSamliJCanytmantiCanadadcl Bucy.

9. (“omprehensise }hwhnmentsl Rtspnnsc,

[“ompensdnn. ●nd I.hbility ACI. Clcatwp of htxic
and halardouscontaminantsal closd and ahandottcd
ha?ardottsWXSICsifcswas mantJa:cdhy the Comprc-
{ten..iveEnvirwtrrtctwdResponse.Compensation.and
Liability ACI(CERCLA). The SupcrfundAmendments
and Rcauthori/atiunAd (SARA) of IW6 cx[cnsivcly
nmcndcdCERCLA. Invcstigmiormand any required
rcmcdixl acriww at bn Alamos will hc carried out
under RCkA as part O( DOE’S Envimnmcntal
RcstoratiortProgram.whic4 requirescvaluatiortof all
arm.. 31theLdwralory fo. pos..itdccontamination(Sec.
IX. K).

a Emmprcy t%nning ●nd Commurdty tligh~
#n-Know Act. Title Ul Sec. 313 of SARA
cxctnpts DOE fm.ilifi”.s fr.m reporting
rcquircmcnls. ih)wcvcr. i; is DOE policy iha[

this cxcmptiwt not hc cxcrciscdzrrd Ihat Ihc
L*mtory rcpwt ils rclcascs under the
rcmainingprovisionsof Sec.313. Evenwithout
Ihc DOE cxcmplion,all rc.warchnpcratinn..aI
the Lahwafrwy arc cxcmpl under other
fmwisinrmof fhc regulation On\y pilof planfs
and spcciahychcmitvdprodudiwt facilities al
the L+horatwy atc trot covcrcd hy this
cxcmpfitmand mustrcptm thci~rclcascs. As a
rcsulr,Ihc“PluroniumProcc*%ingFaciliry is Ihc
rmly opcralimtat r?rcLahwalwy thatis crwcrcd
hy Sec.313. Thermly rcgulalcdchemicalOralis

1.1.!

ustvl rrl Ihc Plultmium Pr(tt”cwitlgFacilily in
anwunlh greater Ihnn Ihc !$cc. 3I 3 Irportmg
thrcshnhlsis nitricacid.

?ht! ~hmthwy wbmiltcd Ihc rcquirctlSec.
313 rcplrl 1(}EPA in Jul! (If IYW. This rcporl
twvcrcdthe rclcmcsof nitric acitfduring IWW.
Ahoul 47 5(1(}poundsof nittiu acid were usd
fI)?pluloniumproccssirigwith rcka.scstt>the air
of approximakly 1WfJIn, The amounld nitric

acid rclcascdto Ihc atnmphcrc was calculated
usingdataoblairrcdfrom a study that measured
the air cmi~%ionsfrmn the facility. The
remainingni(ric acid was cilhcr tions-cd in
dtcmical rm ‘ions ~•ÀðDv wJS uomplclcly neulrid.
itrd in Ihc wastcwiil,”rlwalmcnl operations,
Only the air rclcascsrequiredrcportlngin 19W,
Data on rclcascs(or CY 90 will hc rcpmcd
underSec.313 it}JtJlyIWI.

I
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Ii. (“omplirnnccA~rwnenls

t. E“cdcml#“scility(“ornpkncc Agreement ●nd
Adminislrativc Orrkr. The EPA, Rcginn6, issutda

revised Ftdcral Facility c~mplian~c Nwcmcn!
(FFCA), Docket No. VI-90-12W M DOEJMAO on
July 12, 1990. The ret.i.scdFFCA provided inlcrim

cfflucn[ limits nnd complianceschcdulwfor Ou\falls
04S. 05S.09S.and 10S. fntcrim effluent limits and
schcxhdcsof compliwwcfnr Owfalls fJSSandlfJSwere

addedm ;hc cxislingFFCA. DOWLAAO did notsign
lhc FFCA umil JanuaryS, IWI andIhcrcforclhc FFCA
did notbcc-omccffcctivcduring IW.

On My 19, 1990, EPA Region6 scrvccfan
AdministrativeOtttcf (AO). Docket No. V1-W1263.
on the Univcfiily of California. This AO c~nrains~hc
sameinterimlimitsandschcdukwforcomplianceasthe

FFCA iswcd to DOE/LAAO on July 12,1990. Thi..
AO hccamccffccti$ecin July. 19W.

On Dcccmhcr19.1990 EPA Region6 servedan
AO. Docket No. VI.91.067 on Los A!amos Nalhmal
Lah)ratory. This AO Iistcd 13 violations of the
Ldtora[ory’s NPDES pcrrnit during AUgU$I w

FJovcmbcr1990 and requiredthe laboratory 10 lake
correctiveactionsncccs..myto eliminateand prevent
rccurrcrmof thecfflucnlvidakns cited. In additimt,
Iltc LNwtatory wasrequiredto submita reportdetailing
lhc sfmific nclions. FOS any corrective actions

cxcceding 30 days a plan for climi~lion ad
prcvcnlinnof Ihc Iislcd violation!!was required10 bc
whnit~ut to EPA. !n IWI f.ANL prcprcd and

whmittcd a rcqmtsc m EPA, including cnrrcctivc
actions taken and proposedhcdulcs ncccswy 10
achic~ccompliancewith theAO.

2. Environmental t~versight ●nd MonltorirIg
AgrwmenL The Envirrmmcnlal Oversight and
!.monitoringAgrccmcntbCIWCCIIDOE and the Staled
Xcw Mexico requires Ihal Ihc Laboratory pKfMrClhC
followingMudics:

● WasteMinimilalion Plan
● SourceReduction$Iudy
● WasteCharactcriYali~nPlan
● BackgroundC%aractcri/xttiWSIudics
● Environrncnlal Monitoring ad

Docuntcnls

Review

● information on Enviromncntal Rclcascs ~
Emixsions

● DOE CornplianccAKWMmCrIlS

“ NEPA Documcnls

The Sta!c will rcccivc financial and technical
wppon for activities in cnvir~nfncnlal ovcfsi@o

mcmitorin&a~”ccssand cmcrgcncyrcqxmscto ensure
Camplianc.cwi[h re@iili(ms and standardsat the

Muralotye
This agrccmcnt,originally signedby DOE and !hc

Sate in Ocrobcr IWO, is hcingrcncgotialcd.and it is
unclearwhentheagrccmcnlwill 5ccomcactive.

L Ilnplanncd Rtteascs

1. Airborne Radionuctlde Relca.us= Tritium

Releaseat TA-41. On May 17, IWO, approximately
2 fMJOCi (74 OOfJGBq) of Irilium was fclca.sd f~orn

TA-41. Mcasurcmcntsindicalcd [hat approximately
1S%of the tritium was in the form of tritialcdwater,
and 85% was in the form of trilium gas. The rcsulling
doses10 mcmhcrsof the public were estimatedusing
current meteorologicalcondition., The maximum

cffcctivcdosewascsiimatcdto hC0,S m~cm,which is
fJ.5% of IhC DOE% PDL of 100 mrcndyl from all

palhways,and5% of the 1(Jmfcmlyr radiationlimit for
theair fromDOE facilities.

Airbcmt Triliwn Relrme 01TA41. On February 1,
IW1, 2 W% Ci of clcmcnlal lritium were rclcascdat
TA-4i. LCM than 0.1% of the trilium was prc=nt *
trilialcdwater. The cffcctivcdosecquivalefil(So-year
dose commitment} to a mcmhcr nf the public was
calculatedto hc{J.(J3mrcm. This doseoccurred7 km
castof TA-4i, where &m Alamos Canyon opensout
onto StateRmtc 4. ‘flc dosecstimalccnnscrv~liVc!Y
avmvttcdthat Irk of the tritium was oxiJiZcd before
reachingthe rccc~m l~ati~n. ~C ~ is 0.~3rk of
DOE’s PDL of MKJmrrnd)car fmm all pathway%and
0.3% of tlw EPA’s 10 mrcndycat limit for the air
pathway.

% AlrborsIc Nonradlolq@ Release. Leaking

CIF3GOSCy/indtr. On July 17. WXJ, a small cylinder
mntainingehbri= Iriti* (~Fj) wxs fOU~ ~ ~
teaking at TA-46. The Waste Managcnwnl Group

(t{SE=7) Hazardous Materials INAZMAI) Team
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respondedto thr incidcrtt and moved the Icaking
cylinderto 7A-54, Area J. Thr cylinderwaspunclurtxi
and vented the following day. Thc ilazadous and
!$olid Wasrc Section of HSE-8 has dckrntincd thol
:dlhoughthecylinderwasbcirrgusedx%a productu’k”n
Ihc Icakagcwasdctcclcd,I!ICCIF3 bccamcn ha~ardtms
wask when it was nwvcd to TA-54, Area J.
Ncvcrthclcss. Ihc kaking gas cylinder powd an
immirwntand substantialdangerto humanhcahhand
Ihc environmentaml (hc mannerin which Ihc incidcnl
wasrc.solvedw“asconsiskntwith currentEPA pnli~”y.

No rckascs were reportedin the first quarterof
IW1.

3. I.iqldd R?leases. Wfuric Acid Rcleaw UI TA-.f

Power Plant. During May 19, 20, and 21, IWfJ,
sulfuricacid accidentally was rclca.scdfrom the acid

st(xagc lank at Ihc TA.3 pnvcr plant. This acidflowed
in;o the ncutr.diza[iontank at the power plantcausing
Ihrcc scpwaIc periods during which the p}{ of the
discharge frmn fhc ncutraliza!ion rank m Sandia
CanyoncxcccdcdNPDES limits. These cxcccdanccs
were rcpnrtcd to !hc IUMEID within 24 hours as
requitedby paragraphG of the Labnratwy’s NPDES
Permit, which requires immediate reporting of any
noncompliancethat may cndartgcr health or the
cnvironmcnl. Rcspwtscto lhc acid rclcascsincluded
neutralizationof the flow in SamliaCanyonwiltt srxfa
ash.ptuggingof thenvcrflnwat theneutralizationlank.
ml prcpararirmof ncw proceduresfor opcralionof the
ncurrali~ationsystcm. An investigationof the rckasc
hashccn complcwd,and findingsof the invcs!igaliort
arcbeing implcmcntcdhy the Minatory and Johnson
ControlsWorld Scrviccs.This acidrclcascrcprcscnlsa
~.iolatiortof the CWA. The LAorawry is planninga
ncw systcmfor ncutralizatiotrat Ihc powerplantandi..
increasingovcrsighlof powc:plantoperations.

Othtv %Siolatiofis n~the CWA. }{SE-t!wa~involved
in lhrcc incidentsinvolving Ihc dischargeof an oily
sheennear the University}{ouscat TA-3. Discttargcs
were no[cdon C)ctnhcr5 and 20, 1990 and NlwCtnlXt
I, I~HI. pcrsonncifrnm t{SE.8 collcctcd samples,

supervisedcleanupa; Ihc site,preparedwrittenreports
tothe EPA andIhc NMEID, and reported!hc incidents
verballyto EPA and IWMEIDas requiredby the CWA
and ,Ncw Mexico Water Quality Cantrol Contmisakm

rcgulatiwrs.Staffparticipatedin a taskforceto identify
andeliminateall souwcsof oil rcspomihk for theoily
sheen. This oulfall. stormwater dischargeamaciatcd
with industrialactivity,will hc pcmlitlcdhy ncw storm
tvatcr regulationsprumulgatcdby HA on Octobcr31,

1990.
A rcka.sc occurred at TA-lt5, Building 340,

involving Ihc spill of compressorfluid through an
NPDES-permitted outfall on Dcccmbcr 12, IWO.
Pcrsmrwl from HSE-8 colkctcd .samplcs,supervised
cleanupat thesite,preparedtcquirtxlwriltcn reportsto
EPA and INMEID, and rcpnrtcdthe incidentsverbally
to EPA andNMEID asrequiredhy theCWA andNCW
Mexico Water Qudily Control Commission
Regulations.

Notice of Violation. On January 18, IW1. the
NMED is..ucda Notice of Violation of the NPDES
fwrnil to thelxdxwa!oryconcerningthercpnrtingof the
fnllowingdischarges:

●

●

Pwablcwaler fromancycwash/.safctyshowerat
TA-S4, Area G, Whcit a pipe fmxc and burst
amrtcthncduring theperiod from Dcccmbcr22,
19!XJ,throughJanuary1.1Wl: and

SlcamCmtdcnsak ffl~man cmcrgcncypipe Iinc
repair at TA43, Building 1, which discharged
from Dcccmbcr20, 19WJ,throughJanuary17,
IWI.

TheDcpartmctnuf Energyvoluntarilysubmincd●

CorrectiveActionRcpwt 10theNMED whichIistcdthe
actinrt..being!akcnto impmvccommunicakmbctwccn
operatinggroupsand HSE4! cmrccmingnotif’kationof
cxi..tingor potentialliquid rclcascsand10inwrrctimely
rcfmrtingto Ihc regulatoryagcncics.

J. Waste MlnlmimfIrm

The %..tc ManagcmcntgrrxJpprepareda ‘Waste
Minimization and Pollution Ptcvcnlimt Awarcncs..
ProgramPlan: xv pcr DOE Odm 5400,1. 5H20.2A,
ad Wf10.3. The plan will remain in final draft form
until pnlicy guidelines on was~ minimization and
pdtutinn prcvcntinnawarcncs..arc finalized hy senior
managcntcttlat Ihc Laboratory.
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A. [;eo~phlc Setting

ENVIRONMENTALSURVEILLANCEIWO
\

INTRODUCTION TO TNE LOS ALAMOS A~EA

IMSAlamosNationalLaboratoryand[heassociated
rcsidcnlialareasof Los Alamos and While kock arc
Ioca[cd in Los Alamos Counly, north ccntml Ncw

Mexico, approxima[cly100km (60 mi) northnorlhcasl
of Albuquerqueand40 km (2S mi) northwestof Santa
Fc (Fig. 1). The 1i 1km: (43 mi~ laboratorysiteand
adjacentCommunitiesarc siluatcdon PajariloPlalcau,

whichconsistsof a seriesof finger-likemesasscparalcd
by deepcast-!o-westoricn[cdcanyonscut by in[crmit-
tcnt strcarns(Fig. 3). Mesa [ops range in elevation
from approximately2400 m (7 800 ft)on the flank of
Ihc Jcmcz Mountainsm abou[ I WI m (6 200 ft) at
Ihcir castcmterminationabovetheRio GrandcValley.

‘fhc Departmentof Energy(DOE) mmtrolsk ma
within Laboratoryboundariesand has the option [o

_tclY fCStfiCta~.

B. Lsnd Use

Most Lahnratoryandcommunitydcvclopmcntsarc
confined10mesatops(UL the insidefrontcover). The
.surmundingland is Iargcly undcvclopcd,with large

[rack of landnorth,WCSI.and wuth of the Laboratory
si[cbeingheldby theSanlaFc ?4alionaiForcsi,Bureau
of Land Managcmcnt,“dandclicrNalional Monumcrn,
General Scrviccs Admirtistratinn,and IAM Alamos

Courtly (SCCIhc inside hack crwcr). San Ildcfon.so
PUCMOborderstheMxwatory to thec~st.

Laboratoryland is used for building sites,cxpcri-
mcntalareas,wasfc disposallocations,roads,andutility
rights-of-way(SCClaboratory Technical Areas,Fig 4
and AppendixF). Wwvcvcr, these oscs account for
only a small part or Ihc total land area. Most land
provides isnlatiort for sccurily and safely and is a
reservefcr fulurcstructureIocatiom

FIs 3. Topographyof ihc lmsAlamosArea.
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nuiinhdy of groundwa[crby anunsatura[cdzortc),and
(3) [hcmain~L/UifCrof lhc k Alamcmarea.

lnlcrrnillcntstreamflows in canyonsof theplateau
hiit”~dcposikxialluviumthtitrangesfrom Ie.ssthan I m
(3 ft) 10as muchas 30 m (100 ft) in Ihickncss. The
alluvium is pcrmcablc,in urmtrm! IO Ihc underlying
volcnnic luff and sctlimcnls. lmcrmillcnt runoff in
canyonsinfillralcs the alluvium until ils downward
movcmcnlis impededby Ihc Ics..pcrnwahlctuff and
volcanicscdirmmt. This rcsullsin a shallow alluvial
groundwatcrhdy thatmovesdowngradientwi!hin the
alluvium. As water in thealluviummovesdowngradi-
cm, il is dcplctcdby cvapotranspirationandmovcmcnt
inlo underlyingvolcanics(Purlymun1977).

Pcrchcdwaicr occu:sin conglomcrti!cand basalls
twrtcaththealluvium in a linlilcd areaahou[37 m (120
ft) deepin the midrcachof PUCMOCanyonandin a sec-
ond areaahw[ 45 to 60 m (150 to 200 ft) hcncalhthe
surfacei,~h>wcrPtictdoandLos Alamoscanyonsnear

lhcir cnnflucrtuc.The secondarea is mainly in basalts
(Fig. 6) andhasoncdischargepointat BasaltSpringin
LosAlamosCanyon.

The main aquiferof Ihc LosAlamosareais Ihconly
aquifer in the area capableof sewing as a municipal
watersupply. The surfaceof theaquiferriseswcslward
fromIhc Rio Grandcwithin [hcTcsuqucFormationinto
Ihc Iowcr partof the Puyc Fom]atimtbeneaththe cen-
tral and wcslcm part of the plateau. Depth of the
aquiferdccrcawsfrom360 m ( I 2(M)fl) alonglhcwcst-
cm marginof thepl,ilcauto ahout1#0 m (600 (t) al the
castcmmargin. The m;.inaquiferis i.solatcdfrom allu-
vial andpcrchui waicrsby about )10 10190 m (35(J to

620 f[) of dry tuff andvokamc sditncn[s. 1hus,there
is Ii[dc hydrologicconncctimtor fwtcntialfor rcchargc
to lhc mainaquiferfromailuvialor pcrchcdwater.

Water in the main aquiferis underwaler tahlccmt-
ditionsin Ihc WCSICI,,ml ccmralpartof theplalcauand
underartcsim condi~imsin \hc castcmpart and along
Ihc Rio Gramk (Purtynwn 1974b). Major rcchargc10
lh~main zquifcr is from the intcrmmmtainbasinof the
v; !Ics Caldcra in the Jcmcz Moutuainswest Of k

/.lamos. The waler Mblcin Ihccaldcrais nearlandw,rr-
face. The umlcr}yingIakc .scdimcnlanti volcanicsarc
highly pcrmcahlcandcorxrihuwto the rcchargcof Ihc
aquifer lhrough the Tschicorna Formation infcrflow

Imwias (rock consistingof sharpfragnwntscmlmhhxi
in a fine-grnincdmatrix) and the TcsuqucFormation.
The Rio Grandcrcccivcsgmtmlwatcr dischargefrom
springsfcti by the mainaquifer. The IK5 km (1 1.5mi)
reach of Ihc river in While Rock Canyon bctwccn
Olowi Bridge and !hc mouth of Rito tic Frijolcs
rcccivcsan cstirnalcti5.3 to 6.8 x 1(P m; (4 300 10
5 5(KIac-ft)annuallyfromtheaquifer.

IX Climatology

Los Aiamos has a scmiarid, Icmpcratcmountain
climate. Averageannualprccipilatimtis ncariy47 cm
(IY in.). Prccipitalio nwasnormalduringIWO. Thirly-
six pcrccntof theannuaiprccipilatinnnorrnaiiyarcurs
duringJuly and Augustfrom thundershowers.“Win;cr
precipitation falls prima:ily as snow, with ac-
cumulationsof ahoul 150 cm (59 in.) annualiy. Snow-
fall was below normalduring )990, with only )09 cm
(43 in.). This waslhc icastannuaisnowfalisince1981.

Summersarcgcncraiiysunnywith rnndcratc,warm
daysandcoolnights. Maximum daily tcmpcraturcsarc
u.sualiybciow 32°C (90”F). The Icmpcralurcrcachcd
or cxcccdcd32°C (90°F) sevenIimcs duringIhc sum-
merof 1990,inciudingsix in June. It wasthewarmest
Juneon record. Brief aflcrnoortand eveningthunder-
showersarccommon,cspcciailyin Juiy andAugust. A
heavythundcrsmrndropped4.2 cm (l.&l in.) of rain in
wtc hour al East Gate on August 21. High altitude,
iightwinds,clearskies,anddryatmosphereaiiow nighl
tcmpcraturcsto dropbelow 15°C (59”F) aftereventhe
warmcslday. Winter tcmpcraturcstypicaiiyrangefrom
ahoul-9°C IC-4°C (15°F to 2S”sF)duringthenightand
from -l°C 10 10”C (30”F 10 50”F) during the day.
Occasionally,Icmpcraturcsdrop[O-18°C (WF) or bc-
Il)w. Tcmpcraturcsdipped to -23°C (- IO°F) on
Dcccmbcr23 and24, the coldestsinceDcccmbcr1978
when it rcachcd-25°C (- IYF), The month bccamc
thecoldestDcccmhcron record. Many winter daysarc
clear with light winds, so strong sunshinecan make
conditionscomfortatdcevenwhen air tcmpcraturcsarc
cold.

Snowstormswith accumulationscxcccding10 cm
(4 in.) arecommonin b Alamos. SomesIormscan
bcassociatedwith swongwinds, frigid air, anddangcr-
ouswind chills. The year’s Iargcstsnowstormslruck

January 1% when 30.5 cm (12.0 in.) of snow fcil.

\
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Unusuallylittle snowfall fell duringthe endof witllcr
ending in 1990; otdy 9.4 in. (or 35% of normal) frll
fromFebruarythroughApril.

Bccauscof complex lcrrain, surfacewinds in Los
Alamosoflcn vary grcally wilh Iimc of day and loca-
tion, With Iighl. largc+cak winds and clear skies,
daytime winds arc predominantly south 10 soulh-
sourhwcslas winds flow up Ihc Rio Grand Valley,
Thermallydrivenupslopcwindsfromthesoulhcasland
easlarcalsocommontowar~theJcrna Mountains. At
night, a shallow drainagewind often flows from Ihc
west and norrhwcsl high on the Pajarilo Plalcau.

Nightlimc winds bccomcmore paralkl to the Valley
(.south-soulhwcstand north-northeast)bolh above the
drainagewinds over Ihc WcsrcmPlalcau(aboul 30-40
m [-100-130 11)abovegroundIcvcl IAGL]) andal the
surface towardIhc Valley. PredominantwindsarcWCSI
10west-northwesterlyat the westend of the Plalcau10
.soulhsoulhwcslcrlyat k casIend. Windsduring19W
fo]lowcdnormalpatlcrns.

Historically, no [omadas have been reported[o
havetoucheddownin L-isAIamosCounty. Srrongdust
devilscanproducewindsup1034 m/s (75 mph)at im-
Iaicd SPIS in the Courtly, especiallyat Iowcr ckva-
lions. Strongwinds with gustscxcccding27 m/s (60
mph)arccommonandwidespreadduringlhcspring. A
stormon January29 cau.scdstrongwinds wilh a peak
gusI of 22 M/s (71 mph).

Lightning is common over lhc Pajarito PIalcau.
Tlrcrcarc58 thundcrwormdaysduringanaverageyear,
with mosloccucrmgduringfhcsummer.Thac were68
rhundcrsrormdays reportedduring 1990. Lightning
pro!ccrionis an importanidcsigrrfactorfor mostfacili-
ties at the Laboratory. Hail damagecan also occur.
Hailstrmcswilh diametersup to 0.64 cm (0.2S ht.) arc
common;1.3cm+15 in.-) diameterhail..ttmcsarc lcsa
common. A .wvcrc hailstomrdroppedgolf.ball- and
.somcbaseball-sixcdhail at White Rock on July 20,
causing$9 million of damage10homes,motorvcbiclcs,
andolhcrpmpcrty.

The irregular Icrrain at Los Alamrm affects Ihc
atmospheric [urhulcncc and dispcrsirxt, sometimes
favorablyand sometimesunfavorably. Enbanccddis-
persion pmmrncs greater dilulion of contaminants
rclcascdinto Ihc atmnsphcrc.The complexIcrra&tand

forestscrcalc an aerodynamicallyroughsurface,forc-
ing incrca.scdhorimnlal and vertical dispcrsbrr.
Dispersion generally dccrcascsal Iowcr clcvatiuns
wheretheterrainhccomcssrnoolhcrandIcs--vcgclatcd.
The frcqucnlclear skies and light, Iargc-scalewinds
cause good vcrlical, daylimc dispersion,especially
duringthe warm season. Swongdaylimc healingdur-
ingthesummercan forceverticalmixing up 101-2 km
(3000-6 (NXI(t) AGL, tmI thegenerallylightwindsarc
Iimitcdin dilutingcontaminantshrwinmfally.

Clear skiesand light winds have a negativeeffect
on nighltimc dis~rsion, causingstrong,shallow sur-
faceinversionsto form. Theseinversionscanscvcrcly
rcwrictnear-surfacevertical and horizontaldispersion.
Inversionsarc cspccialiy strong during the winter.
Shallow drainagewindscan fill Iowcr areaswith cold
air, therebycreatingdccpr inversions,commontoward
!hc vailcy (While Rock) on clear nights with light
winds. Canyonscan also limit dispersionby channel-
ing air flow. Slrrm& Iargc-scaleinvcrsirmsduring the
winter can limit vertical mixing to under 1 km (3 000
fl) AGL

Dispersionis generallygreatestduring the spring
when winds arc strongcsl. However, deep vertical
mixing is greatestduring Ihc .sumrncr.bw-level dis-
pcrsiorr is generally the least during summer and
aulumrtwhen windsarc light. Even thoughIow-Icvcl,
winter dispersionis generallygrcalcr, intensesurface
inversionscan causekast.dispersiveco:ldilionsduring
Ihcnightandearlymorning.

The frcqucncicsof atmnsphcricdispersivecapabil-
ity arc 52% unsfahk(stabilitycla~wsA<), 2}% rrcu-
tral(D), and27% stable(E-F) duringthewinteratTA-
59. The frcqucncicsarc 44%. 22%, and 34%, rcspcc-
Iivcly, during [hc summer. Tbcsc stabilily calcgory
frcqucncicsarcbawd on measuredverticalwind varia-
tions. Stability generallyincrca.scs(hccorncsIcssdis-
persive)rewardIhcvalley.

P: Population Distribulbrt

b AIamos Countyhasan cstimalcdIWO popula-
tion of ●pproximately18 2fMl(hascdon ihc 1990 U.S.
Cmsus,adjustcd10July 1, 1990). Two rcsidcmialand
relatedcotnmcrcid areascxisl in the County(Fi~ l).



The Los Alamos townsitc(the original areaof dcvcl-
opmcnt, now including rcsidcnlial areas known as

Eastcm Area, Wcs[em Area, North Community,
BarrancaMc.sa,andNorth Mesa)hasanestimatedpnp-
ulatirmof 11400. The While Rockarea(includingthe
rcsidcnlialareasof White Rock b Scndaoand Pajarito
Acres)has about6800 residents. About ortc-thirdof
hc people cmpioycd in Las Alamos commute front
other counties. Ptqxtlatitwtestimatesfor 1990 place
about213 Ct(Klpersonswithin an 80 km (50 mi) rmdius
of LosAlamos(Table 11-1).

F. Programs●tI.osAtsmosNational Iatmrntory

The LAOralory isadminislcrd hy theUnivcrsilyof
California for the DOE. Tttc Ldwrfi!ory”senviron-
mentalprogram,conductedby t{SE-8, is partof a ccm-
iinuinghtvcsiigalkmanddocumcn!atimtprogram.

Since its inccptkmin 1943, the Laboratory’spri-
mary missionhasbeen nuclearweaponsresearchand
dcvclopmcnl.Programsirtcludcweaponsdcvclopmcnl,

magnclic and inertial fusion. nuclear fission, and
nucicarsafeguardsand security. ‘lltcre is siso basic

Table11-1.1990Popddon whtinSOkmof [m Alsmoss

J)ldmrccfrom TA=S3(km)
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~c.searchin [hc areasof physics,chemistry,and cngi.
nccring that su,qwrtssuch programs. Reacarchon
pcaccful uscs of nuclear energy has included space
app)icatims,powerrcacmrprograms,radiobbtogy,and

medicine. Major researchprogramsin elcmen[arypar-
iiclc physicsarc carriedout al the IAxwalory’s Ihtcar
prolon accclcralor. O[hcr programsinclude applied
pholmhcmismy.astrophysics,earth sciences,energy
resources,nuclear fuel safeguards,lasers, compulcr
scicnccs,solar energy.gcoltrcrrnalenergy,biomedical

and cnvirottmentalresearch,and nuclearwaste man-
agcmcn[research.AppcttdiaF summarizesactivities●t
Ihc IAoratory’s activetechnicalareas(TAs).

In August 1977, Ihc Moralory site, encompassing
1I I kml (43 mi~), was dcdicalcd as a Na!iotml
EnvironmcmalResearchPark. The ultimate goat of
programsasaociatcdwith this regional facility is 10

encouragecnvironmtm!alrc.searchthat will conlribulc
undcmtwtdingof how peoplecan hcst live in balance
with naturewhile enjoyingthe benefitsof technology.
Parkrcsoutccsarcavailable10individualsand organi-

zationsoutsideof the Laboratoryto facilitatesclf-sup-
porlcd researchon lhc.scsubjectsdeemedcompafiblc
with the Mxwamry programmatic rnis..ion (DOE
1979).

A final Environmental Impact Stalcmcnt (DOE
1979) Ittal assessespolcnlialcumulativeenvironmental

impactsassociatedwilh current, known fulurc. and
codnuing activitiesat dw Lahoriworywas complctcd
in 1979. The reportprovidescnvircwtmcnta}inpul for
dcciskms regarding cortlinuing activiiics aI [bc
Laboratory.h alsoprovidesmom dclailcdinformalbr
on thecnvhonmcruof the IAMAlamosarea.



Ill. RADIATION DOSES

.Someiocrcmcital radiation dews (above thou reaived from IMIIWD1 back~ruuod, m.

suspendedfdlou~,sod medicd ●d dentaldisgmdc procedures)●re rcwivtd hy IXJS
Abmos County residents●s result of Iahomtoq operations. TIM b~est estimded dfcc.
Ilve dose quivulent to ● mawher of thepublic was dJout 3.? mrem(0.031m!$v)from ●ll
pathway%whichis 3.1% of the DOE’S publicdoselimit of IW mrem)yr(1mSv/yr)(dl
pathways).TM doseis principally due to ●irborne●mbdww from the Iincar partklr

●ccelerator ●t the IXVSAkmosMeMJIJPhysicsI“acllity.
NO significant exposure pathways arc believed to ●xkt for rxdioactivily rehwd in

tinted liquidwastedi~hargm Mostrckmedrsdlonuclkfa●e rctdncdla dlu~id sedi.
ment.swithinIdmrxtory houndxrf~ A small fmctioo Is !tmnsportedoff-siteIn stresm
channelscdinmntsduringheavynJaoff. Radionuclidecoacentrsthmsin thesesediments,
however,arconlyslightly●bovebac@ouad Ievek Other minor pathways include dkect

radiationandIngesthm of foodstufk

The collective ●ffective d~ equbdent tittributahle [o laboratory operations received by
the population living wlthkt 80 km (SOmi) of the l@mrstory was consematively cstimaled to

be 3.1 person.rem(0.031person.Sv)during1990.Thisk <0.01%of the70000persoo=rvm
(7fMtperson.!$v)collective●ffectivedosequivaknt ~eived by thesmmcpopuldon from
naturalradiationsources●nd 0.03%of the 1i 000perwm.rem{110pwsoD.Sv)cdkctive
●ffective dose equivdcnt received from diagnostic medkd procedures Over 70% of tbe
dose contributed hy laboratory opemtlonc, 2.2 persoo.mm(0.022persoIs-Sv),wasreceived
by personslivingh In AbmosCounty. Thisdosels O.(M%of the6100 pemmwem (6f
person+iv) receivedby thepopulstbnof k Abmos Countyfrom backgroundmdbtba
and 0.2% of the f 000pemoa.rem[10 perxoa.Sv)from disgnostjcmedicd ●nd dental
procedure

[n 1990,the●vcmge●ddedrfsk ofcancermortdltytoIns Abmostowndteresidentsw-
1chancein 21OOOMJOfromdbtkm rdessedby theyear’sIdxxmtory opentlons: this&
mgcbl= thanthe ) gh~~e In ~~ f~m ~c~nd ~df~t~n. ~ }:nvlronm~~l

ProtectionAgency(EPA)hasestimated ●venge iifetimerhk for ovenll cancerincidencess
1chancein4•d for cancermortality, 1 chancekI S.

To evaluate compibnce with EPA’s rqpdstloa 40 (:FR Pam 61, Subpsfi t{, the mad.
mum dosesfrnmdrbnme ●m{ssiousfrom 1990l~bomtory operationswerecdcuktedby
theEPA=approvedcomputer modeling prngnms (“AP-tt8.ThemsximumIndvkfud ●fkc-
tivedoseequivakntwas8.1mrem(OJM1mSv). This was ttl% of }:PA’srsdistionlimitof 10
mrem(0.1m!h) from the●ir psthway.TMs&l mrem (0.0S1 m.$v)doseh bjgberthanthe
3.1mrem (0.031 mSv) maximum ●fkctive dose●quivalent dtedshovebeawe ●xposurewas
modeledrxtherthanbasedon thennolumkesceotdodmeter~ts tdu8 la Use
●reaof mdmurn ●xpure. CAP-88teadstoovercstlmafgrdiatjoa dosesIDtbecomplex
termks●ound k Abmos becmweit das ttottdtg into ~t dlkttkmof akfmme
ndiottttdidesbytemkt=iaducedtorbukcc.



L llaclqround

The impact of environmentalrcka.smof radioac-
tivity is evaluatedhy estimatingdosesrcccivcdby the

puhlicfrom exposureto Ihcscrclcascs.Thcw dosesarc
lhcn compard with applicable standardsand with
do.scsfrom backgroundradiation and medical and
dcnfalradialion.

TIw Departmentof Energy’s(DOE’S) public dose
limit IPDL) limits lhc cffcctivcdosec@vakm foc a

mcmhcrof Ihcpuhlic10lM) mrcndyr(1 mSv/yr) forall
pathwaysO( exposure(DOE 1990a). The cffcctivc
ilosc cquiva)cnt is Ihc hypotheticalwhole-hodydose
thatcarries[hesamerisk of canceror gcnclicdi.sordcrs
as a given dose to a particularorgan (see Glossary).
Usingthisdoseallows directcomparisonof exposures
todiffcrcnlorgans.

In accm!anccwith EPA regulations(40 CFR 61)
govcming radiation doses from the air pathway 10
mcmhcrsof the puhlic, the cffcctivc dn.w equivalent
from airhomc radioactiverclcascsat DOE facilitiesis
Iimilcd 1010 mrcm/yr(0.1 rnSv/yr). This ncwradiation
limit under this regulationhrcamc c~fcctivcfm 1990
LANL operationswhen 40 CFR 61 WW,revised in
Dcccmhcr, 19X9 and January, 19W1. ‘“he previous
radiationlimit was 2S mran/yr (0.25 rnSv/yr)(wfmlc-
hody)and75 mrcrtdyr~0.75mSv/yr) (any organ). The
p:im.ipalpathwayof cxpmurcat b Alarrtoshasbeen
Ihroughrclcascof radiwruclidcsinto the air. resulting
in cxlcmal radiationdoses10the whole hody. (hftcr
pathwayscontrilwlc finite hut ncgligihlc dnscs. A
&tailed diycus..ion of wattdard.. is fwcscnlcd in
AppendixA.

The exposure pathwaysconsideredfor k Lms
Alamos area arc aunosphcrictransportof aihwnc
radhwrivc i*mi<.ions,hydrologic[rmt.sportof Irca[cd
Iiqutd effluents, fond chains, and dirccl exposure 10

cxlcmal penetrating radiation. ExposureIOradioactive
ma[crialsCMradiation in the cnvirortmcntwa~ deter.

minedby dirccl mcasurcmcntsof airhomc and walcr-
?wrnccmtlaminants,of crmtaminantsin foodstuffs,and
of cxtcmal pcnctraling radiation, Thmrclical &*
calculationshascdon atmospherict!ispcrsimtrrtodding
were made for other airhornc cmiwions prc.scn!al
Icvcls100low to mcauwc.

Doseswere cakulatcd from measuredor derived

exposuresusing models basedon the rccomrrtcndatiom

of Ihc Intcmatinnal Commission on Radinlogkal

Prnlcc(iott(ICRP) (Appcrdix D). Thcsc dosesarc
summarized in Table III- I for ItIC most impmlam
exposurecatcgorics:

●

●

●

●

Marinrum Bowtdury DIM, or “Fence-Postm
DOS- Raw. This is Ihc estimatedmaximum
cffcclivc &x In a hypothetical individual
presentat thepoinl on Ihc Lahorawryhoundary
where the highestdoserate lu.curs. ~is dose
docsnot take into accountshieldingor occu-

pancy and dncs rmt mean lhal an individual
actuallyrcccivcsthisdose.

Macimum Individud Drw. This is the csti-
malcdmaximumcffcctivcdoseto an individual
actuallyresidingin the off-si[c locationwhere
the highestdnsc rate occurs. It includescor-
rcctimmfor shielding(for example, for hcing
insidea building) and occupancy(the fraction
of theyear[ha!hc personis in Ihcarea).

AvcrugcDose. ‘l?tis is ihc cslimatcd●verage
dmc to residentsof Los A!arnm and Wbitc
Rock.

ColltctifiwEJccti~wDow@uivalcnt. Thia isan
estimateof the iota] cffcctivcdose[in pcrson-
rcm) rcccivcdhy Ihc populationwithin an RO
km (50 mi) radiusof Ihc Lahoratrwy.

?hc maximum boundarydose and lhc maximum
individualdnscover the past 10 yearsatc summarticd
in Fig. 2. Each year, more [han 95% of the dose
resultedfrom airhnmccmiwionsof activationproducts
from IAMPF.

AJl internal radiation&-s (throughinhalationor
ingestion)arc 50.year dose commitments(Appendix
D). ‘l’his is the mtal dosercccivcdfrom intakeof ●

radinnuclidcfor 50 yearsfollowinginlakc.
In additinn 10 compliance with dose slandards,

which define an upper limit for doses10 Ihc public.
Ihcrc is a concurrentcommilmcnl to Iimil radiation
exposure10individualsandpopulationgroupsm Icvck
aslow M rca.sonahlyachicvahk(ALARA). ThiI policy
is followedat the Moramry by applyingstrictcontrols
on airhorncemi...iom, Iqtrid cfflucnls,andopcraliorw,
no#only 10 minimtic doses10 lhc puMic hut also to
limit rckascsof radioacxivcm.jtcrialsto thecrtvirnn-
mcnl. Atnbim monitoring dcsaihcd in this report
documctwsthecffcctivcnc~sof Ihcw controls.



Tahke111-1.Summa~ofAanual Effective DoaeEqulvalcntaAttdhutabkto 1930 bbomtory Opetatioos

Average 13rntto C4dlectiveDoseto
hlaximum be ● Maximum Do5eto Nearby Residents Populatbo withitl $0 ~

Mloratoay Bound8rY 80 CndividUa@ h A18mox White Rock Ofthe bbomtmy

6s 3 tnrem 3.1 mtcm O.I ( mrcm ().15mtem

Location Eouttdacytlotth Rcsideocenottb k AJamos white Rock
of TA-S3 OITA-S3

DOE PublicDoseLimit 100attcln 100mtem I(M)mrem

Percentageof 3.1% O.t1% 0.15%
PublicDoseLimit

Background 337 mtcm 337 mmm 337 mrem 337 mrem

Pccccttta$cof background ~% 1% 0.03% 0.04%

●Maximum ~adaty doseis thedose10• bypothetkalindividualat & bbotxIOV hhty Wbtm tk
Itigbat* ratt occurs.withnocorrectionforsbidding. Calculationof bwdary doseassumssthatthe
individualwould ticat theMmatoty bowdaty contiwously(?4houtsMay.36Sdaydyea:).
bMaxjmm j~i~ul ~ ~ ~~ ~ ~ any j~jv~l at or OUB~ ~ ~bmto~ WhWC & h~ti

dascrateoccuts. Cdculatiotutakc into accwnt occupancy(the ftacticnoftiutc ●pctaottkactuallyatthat
Iocatiottksclf~sbicld~ and dtie)di~ by buildings.

3.1 person-mm

Am witbiu?30kmof
IAotatory

70000 pxoa.rctu

0.004%
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B. E..ilmatc of Kadiation Doses

L Total Maximum Individual Dow to s Mcmhcr

of Ibc Public frum 1990 Ihwatcwy operations.
llw maximumindividualcffcclivcdow cquivaicmIn a
mcrnbc”rof theputiiic fr(m] 1990 bh)ralury oftcrali(ms
iscslirnatcdto h’ 3.1 rnrcnu’yr(0.031 mSv/yr), This is
Ihc total cffcctivc dosectiuivaknl from all pathways.
Thisdwc is 3.l’~ of theDOE*SPDL of 100mrcrn/yr( 1
mSt:yr) cffcc[ivctfosccquivaknl fromall palhwzys.

T?tc&Isc occurwd al Eas[ Gale (Ihc lAoralnry
twundarynortheastof LAMPF) andwas primarilyduc
to cxtcmal pcnclratingradiation from air activation
productsrcicascdhy [hc LAMPF acceicrator,Thc dose

is bawd on cnvimnmcntalmcasurcmcmdatadiscwsed
hclow. Table 111.2summa:i~csIhc maximum indi-
vidual cffcclitc dosecquivalcnland associatedorgan
dews.

The average cffcclivc dose tri residcn;sin lms
Aiamm Iown$ilc a[lrilmtahk M Moramry npcra[ions
in IWO was O.11 mrcm (0.001I mSv). The corrc.
spendingdoseto White Rockrcsidcmswas0.15 mrcm
{(MI(N5 mSv). The dosesarc appmximalcly IT+ 01

EPA’s 10 mrcrdyt (0.1 mSv/yr)air pathwayslandard.

T?tcywere cslimntcdusing Ihc (“AP.W tmdcls, nlca-
surcdstack rclcaws (Tabic(3-2).and IVW) nlctrwl)-
h)gicaldala.

2. Ikuws from Natural Ihckground 14adistirm
●nd Mcdkal ●nd Ikntal Radiation. Effccfivc dose
cquivaknts[mm nanmi bwkgrouml iimf from mcdicai
anddcnlal usesof radialion arc cslimatcdso thal wc
may provide a comparisonwith dosesrcsullingfrom
Lahoraloryofwralionsoflows from ghd?aifallnut arc
~miy● smaJlfractionof tolai backgrounddoses(<0.3%,
FJCRP ~9f?7a)and arc not ~wnsidcrcdfurther here.
Expnsurcto naturalbackgrrwndradiationrcsuhsprin-
cipalityin whoic-hodydnscsand in iocali~cddnscs!0
thelungandotherorgans.Thesednscsarcdividedinto
Ihoscrc.suhingfrom exposureto radonand ils decay
prnduclsthat mainly affect the iung and thosefrom
mmradwisourcesthalmainlyaffectthewholetwdy.

IWmafcs of backgroundradiationarc basedon a
rcccmcomprehensivercpnrthy Ihc National Council
on Radiation Protectionand Mcasurcmcms(NCRP
lW7a). The 1987 NCRP reportuscs20% shieldinghy
sIrucfurcsfw high.energycosmic radiation and 30%
sclf+hichfinghy Ihchmfyfor Icrrcslrialradialiott.

Tahk 1)1-2. hfa~imum Individual Dow from Idxwatory
(lperatinns durtag i990

DOE
bhomtory Public IYas8
(@W8t&ma I.lmit Percentaffcof
(mrmrdyr) (mrardyr) P1)I.

Ejy-ectiveDast Equivalent 3.1 100 3.1

Organ
Brcas; 3.3 ● ●

Lung 2.7 ● ●

Redmarrnw 2.8 ● ●

&mc surface 3.t ● ●

Thyroid 3.3 ● ●

TCSICS 3.6 ● ●

Ovaries 2A 9 ●

‘,Maximum dt~zs U>organsarc prcscntcdfor rcfcrcttcc[rely. The WcvinusDOE RadialirmPmtcctionStandard
iimitcdthe r! .:ntinn dosem individualorgansto SfW)mrcrrt/yr. ‘fhi.sstandardhaxhewtsupcrccdcdhy DOE Ordct
S4fffJ.Swhich limitsradialitmdosesm organsIhrtwgrlthecffcctivcdosecqtrivalcrn~cpr.
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Whok-body cxlcrnal &MC is incwrrtxifrom cxpo-
w.Ircto cosmic ra~.sand[0 cxlcmiil Icrrcstrial radiation
(rt}m naturi+llyorcurring radioactivity in [hcearth’ssut-

fauc and from gh)bal fallout. Effcctivc dose cquiv-
alcnls from inlcmal radiationarc due 10 radionuclidcs
dcpmi[cdin Ihc hd> through inhalation or ingcslion.

Nonmdmr cflcciivc dose cquivalcnis (mm l~ack-
groundradialimrvary each year dependingon faclrws
suchassmw cnvcrandthesolarc-yck(NCRP 1975h).

E..ima!cs of background radiation from nonradon
.sourccsarcbasedon mcasurmfcxlcmal radiationback-
groundkvcls of 116 mrcm (1.16 mSv) in bs Alamos
and 120mrcm( 1.2 mSv) in While Rockcausedhy irra-
diationfmmchargedparticles,x rays,andgammarays.
plea= no[c Ihal lhc~ estimates did fi~ i~l~

mcasurcmcnlstaken al two mwliloring Iocaliort..
(ScctitmIV). Theseuncorrcclcdmeasureddoseswere
adjusted for shielding by reducing lhc cnsmic ray
componcm(60 mrcm 10.6 mSvj at lms Alamos and
52 mrcnl [05z mSwlaI Whi[c Rock) @ 2f~4 10all~~

ftlr shielding by slNclurcs and by reducing the
Icrrcslrial componcnl (56 mrcm [0.56 mSv] al lms
Alamosand 68 mrcm [0.68 mSvl al W“hiicRock) hy
3fKi 10 alhlw for self.shieldingby the hody (NCRP
19f47a). To Ihcsccstimafcs,hascdon nwawrcmcrtts,
were added If) rrfcm (O.1 nlS\ ) al &m Alamosand 8
mrcm(0.08 mSv) at While Rock from ncumwrcosmic
radi.mien(20% shieldingawumct,l)and 40 mrcm (0.4
mSv) from internal radjation (NcRp jW7a). ~C

cstimalcd whok huiy dose from background. nrmradon

radialion is 137 mrcm (1.37 mSv) a; hnth bs Alarms

and W’hilcRnck.
In addition to [hcsc rmnradondoses, a second

componentof backgroundradia[ionis doseU) lhc lung

from inhalationof ‘:~Rn and its decayproducts. The
‘~~Rnis producedhy decayof ~~ARa,a mcmhcrof the
uraniumseries.which is naturallyprc.sentin con.uruc-
Iion malcrials in Iruildingsand in [hc underlyingwit.
The cffcclivc dosecquivalcmfrom cxposu:cto back.
ground~~~Rnandils decayproductsis lakcn In he 200

mrcrn/yr(2 mSv/yr) (NCRP lW17a). This ttackground
cslimalc may he revised if a naIionwidc sludy of
backgroundIcvcls of ~~~Rnand its &cay prndum in
homesis undcrlakcn.as rccommcndaihy the INCRP
(19tU, 19Wa):

The Iotal cffccfivc dose cquwalcm to rcsidcnlsis
337 mrcrru’yr(3.37 mSv/yr) at ims Alamos and While
.Rock(lahlc Ill-1), or 137mrcm/yr(1.37 mSv/yr) from

rwnrmionsources
radon.

and 2W mrtndyr (2 mSv/yr) from

Medical and dental radialirm in the Unilcd States

accountsfor an averagecffcclivc kc cquivaknl, pr
person,of 53 mrcrrdyr (0.53 mSv/yr) (NCRP 19fi7a).
This cslimatc includesdoses from hoth x rays and
radiopharrnacculicals.

3. Doscato Individualshorn Exterd l%netnb
ing Ibdiaffon from Airhorrw Emissions. ‘li’rc

Ihcrmoiumincsccntdosimclcr (T~D) nclwork al the
Lahorahwyhoundaryn.wthof fAMPF indicateda 6.3
mrcm (0.063 mSv) incrcmcnl ahwc cosmic and
tcrrcslriaibackgroundratiia~ionduring 1990(Sec. IV).
This incrcmcnt is atlributabic 10 emission of air
activationprnducfsfrom IAMPF. Basedon cslimatcs
of 30%shicidingin..idc iwiidingt (?4RC 1977, NCRP
1987a),30% .sclf-shielding(NCRP 1987a),and IfIO%
occupancy, Ihis 6.3 mrcm (().063 mSv) increment
Iransia[csKrancslimalcd3.i mrcm(0.031 mSv) whoic-
hnly Josetoan individualiiving aiongSlateRoad502.
northeastof LAMPF (Tabic G-l). This locationhas
hcctt the area where the higks.1 houndary and
individualdoseshave hccn mcasur~1 sincedosimclcr
rnonilwinghcgan.

Because Ihis dose is from cxlcmal j-wnc]raling
radiation,the 3.1 mrcm (0.031 mSv) wholc+ody dose
is numericallycquli 10 he cffcclivc dosecquivaicnt.
T?rc3.I mrcm (fJ.031mSv) effective dose is 31% of
EPA*s air pathway standard of 10 mrcrn/yr
(0.1 mSv/yr), wd 3.1% of DGE*s PDL of 1(M)mrcrrdyr
(1 mSv/Jf] (Appmfix A).

4. Doses to hdividuds from Inhalationof
AkhorncEmissimmThemaximumindividualcffcc-
Iive &MC~ ~~fi~~ic ~~ jnhaiatj~ of air~~

cmimions~ahk G-i) arc bciowtheEPA air pathway
~andardof If) mrctiyr (1 mSv/yr) [AppendixA).

Exposure10 airborne~H (as tritiatcdwater vapor).
~~nium, >~~o 2.~.2~, ad 241~ ~cr~ &lc~i~~

hy mcawrrcmcn! (SCC. V). Correctionfor hvckground
was made by assumingthat naturai radioactivelyand
wotkbidc faiioul were rcprcscmctihy data from Ihc
threercgionaisamplingwalion..at E~a60ia, Pojoaquc.
andSantaFc. Doseswere cakuia[mi usingthe proce.
durcadcsai!xdin AppendixD.

The highcsl cffecdvc dose cquivafcnl was 0.09
mrcm@fN109rnsv),or 0.)% of he DOE’S PDL of 100

iii-s
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mrcndyr( 1mSv/yr), and0.9% of theEPA%If) mrcrdyr
(0.1 mSv/yr) standard for tktsc frttm k air pa’hway.
Emissionsof air activation productsfrom LAMPF

rcsuhcdin ncgligiidcinhalationexposures.
Eqosurc from all olhcr wmosphcricrclcascsof

radioactivity(Tabk G-2) was evaluatedby Ihemclical
calculationsof airhorncdispersion.All potentialdoses
from theseolhrr rclcaxs wereICS thanthesrnallcst
onesprcscnkxiin thisscctimrandIhuswerecmrsidcrcd

insignificant.

S. Modekd Dosesfrom Alrbome Endsskmx for
(“omplianc~with40(“Fit 61,SubpartW TheEPA
requiresthal radialion doseshc dctcrmincdwith I?tc
CAP-M compulcr codes AIRDOS2 to dcmnn..ha!c
compliancewith 40 CFR 61. and RADR}SK (40 CFR
61). The CAP4M codes wctc runwith 1990 mctcom-
bgical data.radinactivccmis..ionsda!a(given in Table
G-2), and RADRISK dose conversionfactors. As
cxpcctcd,more than9!VX O( Ihc maximumindividual

dosercsuhcdfrom cxtcmalexposure10air activation
products from iAMPF. The maximum individual
cffcctivcdmc cquivalcnl.a.. dctcrmincdby CAP-88,
was 8.1 mrcm (().081 mSv)o cnrrcclcd[0 include
shielding hy huildb.tgx(30% reduction). The

cahwla[ionalsotookintoaccountthechemicalformof
Ihc cdionuclhk. sucha..whethertrilium wasprcscnl as

Iri!ia[cd water m witium gas(WC Appcmiix D). The 8.1

mrcm(0.081 mSv) maximumdnsc,which wouldoccur
in !hc area just nnrthca-stof LAMPF, is 81% of [he
EPA’s air pathway sfandarr,iO( 10 mrcrn/yr [0.1

mSv/yr) (cffcclivcdosecquivalcnl).
The Lahoralrwyis currentlyreviewing its airhornc

radioactivecfflucm monilrwingprogram 10 dclcrrninc

compliance staws with EFA’s wack monitoring

rcquircmcnlsin 40 CFR 61.93. An invcnh-wyof
radionuclidcusc at each iJM$L facili[y is currcmIy
hcing conducted. This infrwrrbdionwill hc uvcd 10

idcnlify which stacks at IANL require cfflucru
monitoringunderhc EPA regulations.

Scc Appendix D for additional infnrrnalion on
modelingdosesunJcc.U}CFR 61.

& Oosasfrom f)iuct PenetratingRadiation.No
dirccl pcrlclraiingradialionfrom Lahoralmyopcralinnx
wasdctcctcdhyTLD rnoni;otingin off.si;c areas. The

nniy o(f=sikTLD mcasurcmcntsMowing any effect
frmn bhoratrwy opations were Iitoscfakcnnorthof

III-6

LAMPF. ‘ilrcw were duc M airtwrnc umiwions. as
discuxscdahovc. On-silcTLD mcasurcmcnlsof cxlcr-

nal pcnclraling radialion rcflcc!cti Laboratoryopcra-

hons and did nol rrprcscnlpticnliai exposureto Ihc
prrhiic. During prcvicusyears,a poIcnlial 2 t~~3
mrcrdyr (0.02 to 0.03 mSv/yr) dose 10 the pubiic
occurred[o mcmhcrsof the public using the DOE-
corrlroiicd road passinghy TA- IH. This pmcmiaidrmc
did ImI cxisl during 1990 hccauscof curtaiicd

opcrationxai TA.lfi.
The on+ilc TLD slalion(Station24, Fig. 7) near the

norlhcawcrn Lahoralory boundary rccorticdan ahovc-
backgrounddoseof about27 mrcm (0.27 mSv). This
dnsc reflects direct radlaiion from a incalizcd
accumulationof IJ7CSon scdimcnlslransporlcdfrom
TA.21 hcforc 1964. No onc residesnear this iocalion
al thisIimc.

TLD sfatirm af While Rock (SIalion 12) and al
Sheil(Slalion 10)hadanomalousreadingsduringIWO.
AI wiil ,W&scu.4 in .Scc!ioniV. Ihcscreadingswere
invcvtigiucdwitha fieldsurvey,whichincludd idcnli-
fying whatradionuclidcscausedlhc ckvalcd reading.

The ckvalcd rcatiingswereohscrvcdat Ihcsc~akm.v
whiic the .aurvcyswere conduclcd.EIcvarcdkvcis of
nawally occurringradioaclivily,particularly214Biand
z~tph, Were observed at hoth Iocalions. !’hCSC

rad”muclidcs were idcntifiid by collecting in.sil~
gamma spcclra at each locationwith a high-purity

germaniumdcIcctnr.Thcxcradionuciidcsarcnaturally
nccurringand arc nnta..iatcd withany LAM. npcr-
alien.

7. I)OXCXto hdidtkb f- Tmlad IUIluenw
AI Ihis Iirnc, dischargc~Ircalcdeffluentsdo w flow
hcymidtheLahoraforyboundarybuiarcrccairrcdink
aiiuviumof theecccivingcanyons(Sec.W). ~vc
ncatcdcfiluemsarc mnnimrcdal pointof dixchargc;
Ihcir iuhxvinr in the aiirrviumof Ihc canynn..bciow

oulfatls has hccn xludicd and ix rnnnilnrd annuaiiy
(Hakonson i97tk 1976b; Purlymun i97i. i9744;
Sec.w).

Smail quantitiesof radimclivc ctmlaminanI.Vlrans-
,Mcd during ,tcrinds of heavy mnnff have ?xcn
mcxsurd in canyonsedimentshcynndk Lvlmralory
btmdary in &DsAhoa Canyon[Fig, 5). CaictriAnn..
madewith mdioi@cai datafrom Acid.PucMoatd IAX
Afamaxcanyons(ESG i9iii) htdicafca minorexposure

/
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pathwayto manfromIhcsccanyonscdimcms(eating cffccliv:dnsccquivalcntaarc 0.16%of DOE’S 100
liverfromasteerthatdrinkswalerfromandgrazesin mrcrrdyr(1mSv/y@andard(AppcndixA).
klWCf h ~amos canyon). ~is pathway~~[~ Fruitandvcgctahktamptcswereanalpcdforsix
potentiallyred in a maximumcommiucdcffcctivc radionuckksOH. ~J7C..In#aluranium,~Pu. and
dou equivalentofO.)mrcm((LOO1mSvJ ZVUm~). ~ maxjmumcommittedcffcctivcdox

8. fbses to lndlvkfua14from fnf@orI of }“- equivalentthatwouldresultfromingestingone-fourth

stuffs.Da?afromsamplingof pmducc,fish,andhoney ofanannualcrntwrnprion(.f fruit..andvcgctablcs(160
kg) fromanoff.s&c!ocaIirmwas0.13mrcm(0.0013duringIWO {Sec.W) wereusedm estimatedoses
mSv} I’M kc is0.156of OKDOE’SPDL h pm-?cccivcdfromeatingIhcscfnod..uffs.All dmbcd
tcctingmcmhcrsof thepublk”(AppendixA).

111.7
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Ingcs$iond pmdw-ccdlcctcdon-siteisnota sig-
nificantcxp~urcptilhwaytwcau.seO(Ihcsmallamounl
ofcdihlcmfilcrial,lowradionuclidcttmccnlralitvl.,.IJ
Iimifcdaccc:.~10[kc foml..luffs.

FisbwmpkswereJ.,dyzcdfor‘%, 1J7CS,natural
uranium,W%, and~wJuJPu.Radionuclidcconccntra-
Ikmsin fii.h from CochiliRcscmoir,the sampling
locationdownstreamfromtheL.ahoratory,arccorrl-
parcdwithconccnfralionsin fishlakcnfromAhquiu
Reservoirupwrcam.The maximumcffcclivcdose
cqvivakn!10anindividualcaring21 kgof fii fmm
CochiliReservoiris0.04mrcm(MXWtMSv),whichk
<0.1% O( DOE*S1(MJmrcwyr (1mSv/yr)standard
(DGE IWOa). Maximumorgandoseis 0.06mrcm
(MOONmSv)mMC surface.

Traceamountsof radionuclit!cswerefoundonsilc
inhoney.Themaximumdfcdivcdoseequivalentone
wouldgetfromcaling5 kgof thishortcy,if il were
madeavailab!cforctmsumpliortewouldbc0.06mrcm
(MW6 mSv).whichis0.06’; of DOE’S100mrcm/yr
(i mSv/yr)standard.

9. (“alkctivc}:ffcctlvelbsc Equlvdsnk ThC
1940populationcollcclivccffcctivcdosecquivalcnl
au;ihuta?rlc10M.katory ofwalion..10pmortsliving
within80km(50mi)of [hcLaboratorywascakdafcd
10@ 3.1person.rcm(0.031pcrsorvSv}ThisdnscLs

4).1% of the 70OM) pcr~m-rcm(7(M)pcr.swr-Sv)
exposurefmmnalt.,;.:backgroundradiationand<0.1‘$
of the 11(M) pcrson,rrm(110person-Sv)cxpowrc
fmmmcdicrdradiation(TatdcIII-3).

T?rccdlcclivcdosefmmLahwaloryoperationswas
calculatedfrommeasuredrmlionuclidccmiAon ralcs
(TatdcG-2), atmospheric;nodclingusingmeasured
mclcorologicxletalafor IWO, and pofmlalimrdaIa
ha.scdon theBurcJvud Censuscounl(Tahk 11-1and
AppendixD).

Thecollectivedosefromnaturalha.-kgrourdradia-
tionwascakulalcdusirrgIhc backgrrwndradiation
,CVCISgivenahovc.ForthepopulabnlivingwithinIhc
80kmrwliusof theIAoraIory,Ihcdosefrommedical
and dcnlalradialionwas calculatedusinga mean
annualdoseof 53mrcm(0.53MSv)percapita.The
populationdislri?wtioninTableII-1 wasu.scdin Imlh
Inc.wcalculaliom10ohtainIhcWlalcollcclivcdose.

Alsoshownin?ahk 111.3isIhccotkclivecifcclivc
dosecquivaknIinlmsAbrnOsCountyfromLalmamry
operations,naluralbackgroundradialinn.andmedical
anddcnta!radiation.ApproximaIcly70%of thetotal
crdlcctivcdosefrnmLahoralorynpcraliorwis 10bs
A\arnmCountyresidents.Thisdoseis <0.!% of the
colkctivccffcclivcdoseequivalentfmrntmckgmmd
andf).2%of the coilu-tivcdou from mcdkalad
dentalradialion.rcspcclivcly.

Tahk IIIoJ.EMmafcdCrdlactlveHkctjveDose
}kukahta du~ 1- (psrxnn=mrrI$WUJW$V])

14s AJsmos(“musty 80 km R@rrsr
ExposureMechmnisrn (182fJopersorrs) (213-W-IMP

TotalcauwthyLahrwamryrcIcases 2.2 (0.022) 3.1 (0.031)

Naturalbackground
!%wwadonb 2500 (25) 27txI0(270)
Radon 3600 (36) 43000(430)

TotalcauwdhynaturalwwrccsO(radiahwr 6 MO (M) mm (700)

Diagrrov\icmedicalcxprxurcs(-53 mrcrrdyr:prsarr~1000 (10) 11m(110)

•~ncl~s dosesrcponcdforLosAlarmmCOUWY.

~alculatkmsarctxmdnnTLD rnsasumrncnfs.?hcyjnchrdca 20%Atdorr incosrrrktadiahn from
shieldingbysmrcturcsandaM% reductioninkrrcsltid,AWtrr fromsclf=shklrlingby thebody(NCRP
lW7a),

WCRP (19#7a).
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1. EstimatingRisk Riskcstimalc~of psi?,lc
bcahheffectsfrom radiationdosa IC,Ihc pu?dic
rcsuhingfromIahoratoryoperationsttavtbeenmade
to providepcrspccIivcin in;crprctingIttcscradiation
doses.Thesecalculations,however,mayov:rcstimatc
actualriskfor Iow.LET(Iincarenergytransfer)radia-
kn. T?tcNCRP(1975a)haswarttcdthat“riskcsli-
mafcsforradiogcniccancersaltowdosesandlowdose
ratesderivedon :hc tmsi..of Iincar(proportional)
cxlrapolafionfromrhcrisingportionsof thedoseinci-
dcrtcccurveathighdosesax! highdoseraIcs. . . can-
nothc cxpcclJ IOprovidercalisliccslimalcsof Ihc
actualrisksfrom iow-icvcl.}ow.LEl’ radiation,and
havesucha high pmhabiiilyof ovcrcslimaling[hc
actualriska%10bcof tmlymarginalvalue,if any,for
prposcsc-frcaiis!icrisk.benefitcvaluation.-

LAnv-LF.Tradiation.whichinchdcsgammarays,is
;hcprincipaltypeof cnviromncmalradiationrcsuhing
from Laboratoryoperations.&limalcddOSCSfrom
high-lFT radiation.suchasnculronor alphaparliclc
radiation,arcIcs..than3%of estimatedIow.H radi.
atiwtdoses.Consequently,riskcstima!csinthisrcprl
mayovcrcslima!cIhcIrucrivk...

RiskcstirnwcsUSAherearcbscd on IWOrcccm
reportstIy[hcNationalResearchCounciI”sCommince
ontheBiologicalEffectsof hmi?ingRadiation(BEIR
IV 19W.BEIRV 1990).Thesercpts incnrprwatcthe
rc.suitsof Ihcmostcurrcmresearchandupdaterisk
cstimalcsin PrevioussurvciilanccrcpottsIhalwere
hascdontheworkof ;hcICRP.Theprnccdurcsusedin
lhisrcpnrtf.v Ihcriskcs!itrt.mcsarcdcscrihcdin mom
dclaiiinAppendixD.

2.RiskfromMttrnl Racltgcottnd!?adiation●nd
Medical●nd Dmtsl Radiation.During1990.pcrsmts
livingin b AlatncmandWhiteRackrcccivcdana~cr.
agccffcc[ivc&w cquivaicnlof 137mrcm(1.37MSv)
of nnnrdott.radia[ion(principal)h) Ihcwhoichnly)
fmmnaluralWttfccs(inciudingcosmic.lcrrcsttial,and
self-irradiatirmsources,withallowancesfor shklding
andcosmicncu?roncxpnsurc).Thu.,Otcaddedcattccr
mortality:;.4 m[rihulablcio natural,whnk.hodymdia.
tiwtin 1990wasI chancein 160fXlinkAlamns and
Whi!cRix”k.

Naturalbackgroundrdiati~malsoincludescxpo-
wrcm Ihclungfrom~~~Rnandi[stit-cayproducts(SCC
ahovc)inadditionInexposuretowhoic-hxiyradiation.
~is cxpsurcIIIthelungalsocarriesachanceof can-
cermortiviilyhccau.wof nnturairadiationsourcvsthat
werenol incbdcdin hc cslimalcforwhdc-hodyradi-
alien. Forthebackgroundcffcctivcdosecquivalcmof
200mrcm/yr(2mSv/yr),theaddedriskhccmtscof
exposure10 na[ural~JZRnandiIsdecayprnductsis 1
chancein 14(Ml.

Thc!olalcancermortalityriskfromnaturaltMcfc-
groum!radiationis I chancein 8OfNlfor bs Aiamos
andWhiteRockrcsidcnis(Table1.2). Theadditional
riskof cancermortalityfromexposure10medicaland
dcntairadia!ionis1chancein43[MM).

3. RixkfmmtIAxwatary opembnm Therisks
caicuialctlahwcfromnamralbackgroundradiationand
,mcdicaianddcnlairadialioncanhccomparedwilhthe
incrementalriskcausedby radiationfromLahoratnry
opcraliott...Theaveragedoses10individualsin bs
AlarmsandWhiteRockbm”auscof 1990Lahwntnry
activitieswereO.tI and 0.t5 mrcm (0.001I and
IMIO15MSVLrcxpcclivcly.The.wdosesarccstimalcd
10addIifctimcri..k..ofahouti chancein21OOOOfXl in
LosAlantosand1cbanccin ISOflOt)fM)in Wnif- Rnck
toanindividual’sriskof cancermortality(Tahit!.2).
T?tc.scri..ksarc<0.)%oftheriskattrihutrd10exposure
10ttaIuralbackgroundradiationor10medicalandden=
Ialradiation.

ForAmericans,IhcavccagcIifctimcriskisa l-in-4
chanceof contractingcancctanda l-in.5 chanceof
Jyingof cancer(EPA 1979).ThelxmAlatrtosincrc-
mcnld risk allrihutahkm bh~alory ~ralions Ls
cquivaknl10Ihcadditiotdrxposwcfromcosmicrays
apersonwouldgclhornflyinginaCnrnmcwialjclair.
craflfor30minutesal analliludcof 9100 m (30fMM’1
fl) (NCRP 19#7h). ‘f?Iccxjmsurc from bhwatory
apratkms10 bs AtamnsCouttIyresidentsis WCII
wilhinvariationsinqostrrc of Ihcsc~opk tonalural
cmvmicandtcmcsttialsourcesandglobalfzliottI.For
cxantpk.IhcamountO(snowcoverandvariabilityof
thesolarsunspotcyck cartexplaina 10 mrcrtt(0.1
tttsv)ditkrencchtrnyeartoyear (NCRP1975b).



IV. MEASUREMENT OF EXTERNAL PENETRATING

I~vds of exkmd penetrdingndiation [imiudingx ●nd gamma

RADIATION

rays●nd chq@-
pmlickcontributionsfromcnsmic,tmrmtriai,andmanmadesources)aremonitortdin the
Ims Aiamos●rea wllh thermoiurnirwsccntdosimeters(TI.Ds). “l-heoniy boundaryor
Perimetermeasuremcnkshowingancffecl●ltrihulabktolAorutwy operationswerethoae
fmm dnsimctcmincatcdnorthof thela AlamosMexanPhysicsF“acility(a Iinxsrparticle
●ccciwatorj.These“i”l.i)sshowedaoAovc.backgroundradiationmeasurcmrnlofahoul6 :
3 mrcmin 1?90,imsthanthedosemeasuredin 1989. .Someon-sitemeasurement.swcw
●bovebackgroundkvci.qAS●xpcct~ reflectingresearchacti$iticgandwa.vtemwwgcrncnl
opcmthmsatIheIahnrakq.

A. ikC~d

Namralcxrcmalpcnctralingfadiatinncnmcsfrom
IcfTcWriaiandcosmicsources.Thcnalurallcncslriai
compncnl rcsuilsfrom lhc dcc-ayof ~K and of
radionuciidcsin [hc&cay chainsO( ~J-~, ~W.J,and
XUU. Na[urai[crrcstriairadiationin Ihc[m Aiam~
areaishighlyvariatdcwithtimeandincatinn.During
anyyear.cxlcrnairadialionicvclscanvaryfrnmi5%
102S% al any Incatinnhccausccf changesin soii
moistureandsnowcwvcr(NCRP197Sb).Thereisai.sn
spa$i.t!varia;iwthrcawcof differentmpogwphicsand
wit andmck Iypcsfromareatnarea(ESG1978).

The cosmicvnurc”cnf naluraiinnizingrxdialion
incrcavcswithckvationhccauscof rcduccdshielding
byIhcalmnsphcrc.Al ~a kvci.if prnduccsmcawrc-
mcnlshd”.vccn25 and30 mrcm,’yr.bs Aiamns.wilha
meancicvationnfahoul~.~km(i..tmi).rcccivcsahml
W mrcm/yrfromthecmmiccnrnponcnl.However,
rcgiwtaiInCationsrangeinckvalionfrnmahnul1.7km
(ii mi) x Espafmiaw 2.7km(1.7mi)atFcntnnMill,
rcsuilingin a cnfrc%fmndingrangehclwccn45andW)
mrcnx’yrfor I?ICctnmic wrnpmcnl. This cnmpnncnl
can vary =5% bccauvcof soiarmodulations(NCRP
1975tq.

Fiuctuatinrmin naturaitx+ckgrnumfioniAngwdia.
Ii(mmakeil difficuilIudclcclanincrcawin rafi~liwt
icvcisfrommanmadesourcm.Thisi%
whcnthesizeof theincrca.wi%%maii
magniludc{J( naluraifluclualinn?..

cspcciai!y!rvc
rcialivc10Ihc
ThCrchc. 10

measurecomritwliorw10cxlcrnairadiationfrom the
npcra[ionof theb AlamosMesonPhyskmFaciiity
(LAMPF),arrayswilh48 TLDs(i2 stations.4 TLDs
perstation)for eacharrayhavebxm dcpinycdnear
IAMPF andinbackgroundareas.

B. EnvkoamcntdT1.DNetwork

lzvcisof cxtcmalpcnclralingradialinn\inciudingx
and gammaraysand charged-paniclecontritmlions
fromcmmicolcrrcwrial,andrmnmadcsources)in the
LAmAlamosareaarcmcaswcdwithTLDs in Ih:rr
indcpcndc[ilnclworks.Thesenclw(xksarcu.scdIft
measureradiation!cvcls(1) al Ihc Lahorat.(y and
regionalareas,(2) at[hcLahnramryhvmdarynorthof
L$MPC, and (3) at inw-lcvciradioactivewas[c
managcmcmareas.

Thecnvirnnrncnlainclworkconsistsof 40sla!ion$
dividedinto3 groups.The;cgionalzroupconsistsof
fnurIncalicm,2Rto 44 km (17 w 27 mi) fromIhc
Mwralory?wv.w.ary~.tlhcnci~~ring commun!:ics

of f%paiioia.Pnjnatiuc,andSanlaFc,aswr;i asal the
Fenton}{iii Site30 km(i9 mi)WCSIof Ins Alamns.
Thenff+i:c pcrirnclcrgroupcnn.vislsof I2 slalions
within4 km(2,5mi)nf theboundary(Fig 7). Within
Ihcbhoralnry,Ihcon.sitegroupis composedO( 24
lncalinns(Fig.7). Dcfaiisof Ihc mclhothdngyfnrthis
nc[wmkarcbundinAppendixB.

Annuaiaveragesfor Ihc groupsvvercgcncraiiy
higherin VJWJrhanin 1W9 (Fig. H), cimc to IhC.

I*J.I
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}1~ & Thcrmolurnirrcsccmdosimcfcr(?LD) mcasurewnts(jnc[udjngconwibutions

from cosmic. Icrrcslrial,andMoralory rwfiatirmsnurccs),

averagesobservedin 1988and consiwcntwi[h the 53mrcrdyr of rnlia[ion from medical diagnostic
variahili$y in nahmd backgroundobservedaI [hcsc
slalions.ArIincreaseintheTLD readingwasnotedin
Iwo slatimtstesuhingfrom a changeat thebeginningof
IWJU at .scvcral monitoring 10CAMM wilhin each
stalion. The incrca.scwas dctcrmincdby irrdcpcndcnt
mcasurcmcm10 hc frnm an incrca.uin na[ural
terrestrialexposure(SCCSectionIX, M.Z.). Rcglortal
am! pcrimcux station..showed nn statistically
&ccrnibIc incrcascin radiation Icvcls atwibutabtcto
IAnratory operations(TableG-3). Annualmcastnc.
rncnlsaloff-siteslatinnsrangedfrom89to180mrcnn.

Somecompari.smsprovidea usefulpqxctivc for
cvalua;ingfhcscmca~jrcmcnrs,Forinstance,theaver.
Jgc pcru)ll in !hc [jnilcd Stalesrcccivcsatwul

procedures(NCRP 1987a).T’hcDOE’S puhlicdose
limit(PDL) is NMJ-mrcrrdyrcffcctivcdosercccivcd
fromall palhways,and thedosercccivcdby air is
restrictedby EPA’s (cffcctivcdose) standardof
10mrcndyr(Apprdix A). Thesevaluesarc in addi.
lion 10Ihnscfrom normalbackground.consumerprod-
ucts,and medicalsmrm~ The standardsapply10
locationsof maximumprobabk exposureto an
irtdividudinattoff-s&c,uncontroflcdarea.

c. TLD ~ttWOASt IAMW

This networkmonitorscxtcmalradiationfrom
zirtwrrtc activalhm products (ga.scs,particles,and
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Tahk 1%’.1.DosesMeasuredhyT1.lk ●ton.!$ite
WasteDisposalAreasduring1990

Number Duses(mrem)

Area ofTI.DS Mean Minimum Maximum

A
B
c
E
F
G
T
u
v
w
x

AB

s
14
10
4
4

27
7
4
4
2
1

10

115
124
133
129
114
162
139
133
1)6
118
97

114

vapors)rcieascdby WMPF, TA.53. Theprevailing
windsarc from lhc southand southwest(Sec.ii).
TwcivcTLD sitesarc iocatcddownwindaI Ihc
laboratoryboundarynorthof IAMPF aiong800 m
(0.5mi)ofcanyonrim. TwcivcbackgroundTLD sites
arcabout9 km (5.5 mi) from the facilityalonga
canyon rim near Ihc southernhoundaryof fhe
Lahorafory(Fig. 7). Thisbackgroundincationis not
inflxnccd by any IAmramry cx[cmairadiation
sources.

TheTLDsatthe24sitesarcchangedeachcaicmiar
quarteror moreoftenif UMPF*S opcra[ingschcduic
indicarcshe need(start-upOrshutdownof lheacceler-
atorfor cxlcndcdperiodsmidwayin a caicndarquar-
rcr), Theradiationmeasurement(ahovcbackground)
for[hisnetworkwasahout6 x 3 mrcmfor W90. This
vaiucwasohtaincd!by suhmctingtheannua}mcasurc-
mcnltakenat thebackgroundsitesfromIhcannual
mcasurcrncmmkcnalIhchboratory-sboundarynorth
of MMPF {AppendixB). The vaiucrncasafedlhis
yearis its IhanIhaImeasuredin 1989(Fig 2). The
annualemissionsof mixedactivationproductsfrom

107
112
119
117
1(M
127
114
123
111
116
—

10s

119
134
la
145
118

256
145
123
120
—

122

lAMPF aisodecreased(lahic 1-3)andis reflectedin
theboundarymcawrcmcms.

D. TLf) Networkfor 1Aw4~velRadioactiveWaste
MmmgernentAreas

This networkof 92 Im-ationsmonitorsradiation
icvcisal oneacIivcand11rnactiveiow-icvclra&oac-
livcwastemanagementareas.Thesewaslcmanagc-
mcn[area..arccormoilcd-accessareasandthusarcnor
acccssibk10thegeneralpublic. Activeandinactive
wasteareasarcmoniiorcdforexternalpcnclratingradi-
ationwitharraysofTLDs(TzblcIV-1). Averagesataii
siteswerehigherlhantheaveragefor Ihcperimeter
network.However,therangeof valuesal ~ sites
Iargciyoverlapped[how found al pcrirnc[crami
rcgkmxlstations(TxMcsIV-1andG-3). Thecxircmcs
atAreaG (thesclivcradfoastivewaskarea)●ndArea
T (aninactivewastearea)havebeennotedinprevious
yea= ThcacdatarefkclIhcfcsahsofpal ●ndpresent
Mdioaclivcwaslemanagementastivilim

i\’-3
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V. AIR MONITORING

Airborneradioactivecmiasionawen monitoredst 88 laboratory releasepoksk The
Wgcst●lrbomcrckasewas123400Cl(456S600GRq)of short.ljwd(2- to20-minutebslf-
Ilves)●ir ●ctivationproductsfrom the ha AlamosMesorsPhysksII”scllltydut-hg its
opatlon from May 26throughOctober26,I!)!Xl.A signifkantdccrcascwasobservedfor
●ll skbormeradionuclidedltueotardcasedirI19Wcomparedto1989.

Alr Isroutinelysampled●; sevemlIocdoas on-she,●longtbcLaboratorypcnmeter,●nd
in distant●rms thatserveasregiooalbackgroundstatioasAlmosphwlcconcentrationsof
tritlum, uranium, plutonium,●nericlum, ●nd gmsabeta arc measured. The highest

mcacur?d●nnual●vcrmgeconceatratlonsof thesamdloactlvematerialswereieMthmt0.1%
of thecon.wntratlotssthatwouldcauseDOE’SpubljcdoseIimltstoheexceeded.

A. AkboraeRadioactivity

L tnkoductloa. The samplingnclworkfor
amhicntairborneradioactivityconsistsof 28continu-
ouslyoperatingairsamplingstalions(SCCAppendixB
for a mmpktcdescriptionof samplingproccdurcs).
Theregionalmonitoringslations.281044km(18m28
mi) from [he Laboratory.arc Iocatcdat Espailola,
Pojoaquc,●nd SantaFe(Tahk G-4). Thedatafrom
Ihc.scstationsarcusedasreferencepointsfrwdc;cr-
miningregionalbackgroundkvck of atmospheric
radioaclivi!y.Thc i3 ~rimclcrstationsarcwithin4
km (2.5 mi) of the Laboratoryboundary. Three
pcrimcrcrslalionswereaddedin 1990,up fromIcnin
1989, Twch’c 011-Sk slalkmsare within lhc
Laboratoryboundary(Fig 9,TabkG-4).

Naturala!mosphcricandfalloutradioactivityICVCLS
fluc[uatc and affectmcasurcrnausmadeduringIhc
Laboratory’sairsamplingpr~am. Woddwidcback-
groundairborneradioactivityis largelycomposedof
falloulfrompaslatmosphericnucicarweaponsIc.sts,
nanwalradioactiveconstituentsfromthedecaychains
of thoriumanduraniumatlachcdtodustparticks,and
marcridsresultingfrominlcraclionswithccmmicradi-
alion (for cxamptc,natural[ritiakd watct vapoc
producedby inrcractionsofcosrnkradiatiottandstabk
waler).Backgroundradioactivityconcctttraliortsin Ihc
atmospherearcsummarim!inTableG=5andarcuseful
ininlcrprclingairsamplingdata.

Particularmalkr in theatmosphctcis primarily
causedby Ihcresuspensionof soiiIIMIisdcpcndcnlon
currcnlmckorologicalconditions.Windy.dry days
cankrcasc thesoilresuspension,whereasprccipita-
Iion(rainor snow)canwz..hOUIpartkulalcmatterin
Ihcarmosphcrc.Conscqucnlly,Ihcrcarcoflcniargc
dailyandseasonalfluctuationsin●irhorncradioactively
conccnlratkmscausedby chzging rnckorok@cai
conditions

2. Akbome Emi.uions. Radioactiveajrbornc
emissionsarc rnonitorcdat 88 Ldxwamrydischarge
locations.Thcsccrnissionsconsiwprimarilyof fihcrcd
exhaustsfrom glove boxes.cxpcrimcnlalfacilili+
opcrdonalfacilities(suchas Iquid wasteIrcalmcnt
plants}a nuckarresearchreactor,anda linearpartick
acccicrmorat IhcLosAlamosMesonPhysicsFaciiity
(IAMPF). The cmissionsrcccivc appropriate
Ircalmcnlbdorc d“hrgc. such as filfralkmfoc
particulatematlcrandcalalylicconversionandadsorp-
tionfor activationgases.The quanlilicsof airborne
radioactivityreleaseddependon Ihctypeof research
activhksandcanvary markedlyfromyearUJyear
(Figs.10-12).

During 1990,themmstsignificantrclcascswere
fromIAMPF. Theamounttclcascdforthecnlireyear
was 123 4U) Ci (4565600GBq) of air activation

_ ~ pfikks. andvapms)cables1-3and
G-2} 7WcmlsslonwasahoutII(H ofthatht19fw,but

v. 1
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waswithintherangeofvariationsccllOVCfIhcfmlfcW (z74~G~) rck~d in IW ~~k 1-3). Mixed

years(Fig 12). The principalaitbomcactivxlion fis&ofJpfoduclsdtcfcaacdin 19W0returning10levels

products(half-livesinparcnthcscs)wereIIC(20rein), obscsvcdprior to Ihc 1989unplannedreleasefrom
l?~ (i(Jrein),1~ (7i ~), 190(123‘L 41A (1”83b} TA441(1 1S0wC{in 1%38.435000~Ci (16GBq) in
l~lAu(4.I h), and l~~Hg(9.5h). ..\ I& Of dc~~~ 198% d 108SOCi(40MBq) in 1990). Spallation

nuclidcsand Wir half+vcsis givenin Tabk G-6. productrckaacswereolmavcdfor Ihc firstlimein

Morethan95%of theradioactivitywaafromW ‘lC, 1990 XI TA48 i2Ci (37M10G@)l. SpallaliOII
l.1~.IJO,andIYO~~~, W- fadtiivily pmduds hdudc As”n b“73. ~-y% ~.75* ad

declinesveryrapidlyoverIimc. Br-0.

Aidxwncwitiumcmis..ionadc~c.-dto60%ofIhc ‘In additti 10 mlcascsfrom fxcilidc%smnc

14400Ci (532800GBq)rclcasa!k 1989io 6400Ci &p\clcd uranium(uraniumcon..isling~imarily of



Los AuMOs runoru MSORATOfW
ENVIRONMENT&WRVEIME 10W

104

lo~

102

10’
I

Airborne
Emissti

Lquid
Effluent

u....a”””q,
0’

..*”
—. ●*

●. .
“th~.e.e .“**”* “b”oe”~””.o

d “u

197919s0?981198219s3190419851986198719s819891990

YEAR

H& 10.Sumnwyoftriliumrckues(ShbonKcmidaw sndliquideffluents}

Q
0’ ●. ,P.

88●* ●, ● ●

v’ ““~d:
●* ““”u..

●*
●’ %-.. 0---0...

& n..
“a

d ‘ ,,, , 1 I E ,

1979 V9S0?999 19s2 198JW84 198S19’ss19s719ss19s9 1990
1

YEAR

F@ IL Summaryofplwoniumrckaa(aidmrnccmissianstiIquidcfflums).

v-3 A



LOS AIAMoS MATH iAOORATORY
ENVIRONMENTALSURVElL~CEf- ~

9 a 10s

8 x 105

7 x 10$

6 X ?OS

5x 10s

4 x 105

3 x10s
I

L
I 1 ! I 1 1 I ! 1 I I 1

1980 1961 1962 ?963 1S64 196S 19:6 196719881989 1990

YEAR

HW 12.Airfmmcactivationproductcmissioms(principally,W, IIC,We IGN,W.
IJO,41A) f~ IAMPF, IhC LOS AlarnosMc.xonPhysicsFacility(TA-53).

ZUIj)isdi$p=d @ cxpcrimcnls[hatuscconvcnhal

highexplosives.About52.1kg (115h) of dCpk;Cd
unniumwasusedin suchcxpcrimcnlsin 19W(TaMc
G-7). Thismasscontain..about0.02Ci (740MBq)of
radioactivity. Mow of Ihc debris from these
cx@ncnts isdepositedon Ihcgroundin theviciniIy
oflhcfiringsilcs.LimilcdcxpcrimcntaldalashowIhxl

nn mm thanabnul 10% of thedcplelcduranium
becomesairbnmc(Dzhl1977} Di~rsion cakulabns
indicalcthalresultingnirtmmccnnccntralinnxarcinIhc
samerangeasIhaI forccmccnwakn..attributabletoIhc

nahmdabundanceof uraniumthaiix resuspendedin
duslparticlesoriginatingfromIF<earth’scnmt.

The EPA limitsradialiondosesfrom aitimc
radioactivecmis..ion+10Mlmrcm/yraccnrding10rcg-
ula[iwtsunderthe auspicesof IWiHAP (National
Emkion Standardsfor}{a?ankusAir Pollu)anls.EPA
1989c).AdiscusscdinSec.Ill, Ihcmaximumindivid-
ualdosescausedhyLabnratnryopcrahnsduring1990,
which principallyresultedfmm rckascsof air
activationproductsfromlAMPF, werecslima[cd10be

V-l

8.1mrcm10Ihcwholebody.Thesednwswere81%of
IhcEPAlimitof 10mrcndyr.

3.GroxsBetaRadkactivlly.Grossbetaanalyses
help in evaluatinggeneralradiologicalair qualily.
Figure13showsgrosshclaconccnmmiaasatarcgkmal
samp)ingIOcalim(@afiOla, Slabn l). aboul30 km
ffomk Laboratory.and at anon-silcsamplinglrn~
km (TA-590BuildingOH-1).

4.TWIIUJ. In I%Ml,thercgionaimean(0.5x I*I2
pCi/mL)wastiatistkallysignificantlyIowcrthanIhc
pcrimctcr●nnualmean(4.1 x 10!ZpCi/mL) andhe
on.siteannualmean(5.3x lWJZpCi/mL)(TableG.S).
Thisdifferencereflect.sIhcslightimpactof Laboratory
npcralinns.TheTA.54 (Slalion 22) annualmeanOf
16.4x WI] pCi/mL wa..Ihc highcslannualmean
nbamvcdh 1990.‘l?IchighestcnnccnIraIionobsmcd
inr.j moth wasdxoat TA.54(48.2x Mklz pCi/mL).
Th&stalion&locatedwilhinIhclaboratoryboundary
in an areawhereJH~amhatcd waskis di..pcncd.
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w 13.AImosphcricgrossbetaactivityal a regional(background).
sralionandanon.silcstationduring1990.

These Irifium conccnwalions arc <0.1% of lhc
concentration guidesfortriliuminair,basedonDOE%
derived air conccn:ralionsfor controlledareas
(AppendixA).

S. Plutoniumand Amcrichm. Of he 104air
sampkanalysesperformedin 1990forXUPU,onlythree
wereaboveIhcminilurmddcctabklimitof 4 x Ifhlg
pCi/mL The highestconccnwahnnccurmi al
Barrancaschool(4.2 [1.1] x 10_lspCi/mL)andrcprc-
scms<0.1%of Ihc f30E*sderivedair cnnccnlralion
guidesfor W% in uncomrollcdareas,nr 2 x 10_14
pCi,/mL(AppendixA). The rcsuhsof Ihc ~Pu
analysesarcpresentedinTableG-9.

The19Wannualmeansfor~JmPu cnnccnlralions
inair fortherc~”ona}(0.9 x IO-IS pCi/rnL).pcrimctcr
(3,: M IfY!$pCk’mL),andon.sicc(1.lix lfW pCi/mL)
wa;inn..wereallkss lhan0.1%o?lhcderivedairccm-
ccmra!ionguidesfor ctmtrolkdor unconlroikdareas
(AppendixA). The maximumConccrurationwas
=- 4 at Ihc41ilhSlreetStation

pCdml). TheconcentrationwasO.1%of Ihcderivedair
concentrationguideforuncontrolledareas.

Measuredconccmralionsof z41Amwere●ll less
than0.1%of IhcderivedairconccrltraIicmguidesfof
conlrolkdandunccmrolkdareas(AppendixA).

DetailedresultsaregiveninTabksG=9,G-10,●nd
G-l!.

6.Qhnium. Bccauscuranium&anaturaiiyoccur-
ringradionuclidcin soil,it is foundin airbornedl
parlicksthat have been wsuspcndcdby wind m
mCChSldCd fOrCCS(fnrCXXMpiC, vchickorcnnslruction
activity).ka result,uraniumconccnlralionsin●ir ●rc
hcaviiydependentanIftcimrncdia[renvironmentofhe
air sampiingslatkm.Scaknswit.irclalivclyhigher
annualaveragesormaximumsarcindustyareas,where
hcavkt accumuidon of dual orI fihcra results h
increased●rnountsofnaIuraluraniuminthesampks

The19WIannualmeansforuraniumccmccnlfaliorts

in●ir fa regional,pcrirnclcr,andon-silcstdionswere

V.5
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I14pg,hn~,‘h pgIIIJOand42pg/m:, fcspcclivcly(TaMc
G-12). Ail mcawrd annualmeanswere4. I% d the
cwwcntratbnguidesfOruraniumincontrolledandun-
cort?mllcdareas(AppendixA). Nocffcclsallribulafdc
10lahoraloryopcratimswtrc dwcrvctl.

B. Nonradhmctlve[“hcmicalsinArnblcntAir

1.Acid Pmcipitition.TheLatmra;oryopcraIcsa
wcldc~milionrnoniltwingslalicmIocalrdal Bandciicr
NatitmaiMonument(SeeIX.E), Thisstationi..partof
IhcNaiionalAlmosphcricDqosi[ionProgram(NADP)
network.TheNADP isanindcpcndcnllyoperatedncl.
workof mmimringslaticmsIocatcdthrough~ the
UnilcdS1alcsOwlarcdesigned10measurercgionai
depositionralcs.Thesamplesarccollccncdfoilowing
slandatdizcdproceduresandchcmicaiiycharactcrticd
byIhc!UADPCentralAnaiylicalLaboratory.

2. Amhbnt Air hfonitorl~ Bccau.scIhc k
Alarnnsamais rcrrwlcfromiargcmcmqmiilanareas
andmajor.wurccsof airpoilulion$cxlcn..ivcmonitor.
ing for nrmradioactivcair pollutantshas nol hccn
Ctmducfcd.in 19W. hc Mcwatrwyopcrafcdan
amhicntair monitoringstalk-msculhof TA.49 and
adjaccnltoBandciicrNatinnalMonument.Datahave

hccncdkctcd for (vonc, PM,(Hnilrqym dioxidt,and
suifurdioxide.Thr dalaandappfoprialcslandardsal.
summarizedinTahicV-). TaMcG-13prcscnmdamon
bcryi$iumconccnlralions.

3. Toxic Alr Poilutantsampling Progmm.
D-wing1990,Ihc Lahora[orydesigneda short-tcrrn,
inlcnsivcIoxicair poiiutanlsampiingprogram.This
programwasdesigned10addrc~sIhccwmpicxIcrrain
andrnctcordogyorIhcarea,IhclowIcvcisof airtwnc
chemicalcmis..iowfrom Ihc Lahoraloryopcralions,
andPoIcntiaiinlcrt’crcm”csfromLOSAiamoscommu-
nityemissions.Threeclassesof Iargcechemicalswere
addressedin lhcplan: inorganicacids, mclais,and
organicvapors.Thcscchemicalciasscsarcrcfircscn-
Iariveof Ihctypesof cmiwitmsfj. lt [hcLaboratory.
Fivesampiingiocationshavebeenidcnlificdassi[csfor
air sampicm.Fourwerechosen10hc downwindof
majorLahorawrycmis..ionsources;oncis upwindof
all Lahoramryareas. Thisstudywiii hc conductai
catiyin 1991. h wiilprovidea c!ctaiicdandcontprc-
hcnsivccvahalion of Ihcimpactof theMoratory’s
chemicalcmis..ionsonamhicnlairquaiily.Thesedata
wiliheused10guideanyfuturrairquaiilysludics.

Table%’-1.(“ompdscmofikaddkr!$iw Mmsurd VducawilbAmhbntAlr QualityWndsrds

Avw@IIg New Meako }“dcrd W8ndmda Meaatmd

PoWulml Tfme hit .St8a&d Primary .%Old#~ Conccntmtbaa

sulfurdioxide Annualatilhmcticmean ppm Oom 0.03
24hours~ 0.10 f).}4
3hours” 0.0s

P$f,o Annualarithmeticmean pad so 50
24hours pdd 150 MO

Omic 1hour O.(M 0.12 0.12

NiImgcndig ‘dc Annualarithmeticmean ppm 0.0s 0.0s3 0.0s3
24hauraa O.lft

148
228

%amftierhcgannpcralioninsecondquarterof I*, values~ m dafafar~, Ihw, andfourlhquarlcrsof 1990.

k’.t?
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VI. WATER,SOIL,ANDSEDIMENTMONITORING

Surfacewutrrsandgroundwatc~,wils,snd Wdimcntswerewrnpkd ●nd analy~cdto
mnnknr dkfwrdnn nf tmdlnnuclldm●nd chcmkals from l~hnrakmy npcrahnw
)ktdinnvclidcand chcmlcalconccntrathmsIn waterfrom arrasvvhcrcthcrr hashecnnn
directrckaw of :wJtcddllucnwevidencedno nfmrvahk dTcctscausedhy Idmrafwy
operations.“l-hcctwmkalqualitynf surfacevvakrsfrnm areaswithno tfIlu~n~rekase
variedwithseasonalfluctuatmns.“Ile qualityof wstrrandsedimentsin ●nd dnwnstrcam
fromthereleaseurws~rdkctrd someImpactfromI,ahoratoryoperations,hutth= wakrx
arcnnlawmrc~nfmunicipal,Industrial,or ●grkulhmalwnkr supply.All cnncattratlon.vIn
vvakr sampledoutddcthe I.ahnnhwy houndaryvvcrcIcw than 7% nf Ikpartmentof
khte~w”sguhk~.

Nfoslrc~ionalandPedmctcrsoilandsedimentstationscnntainedradioactivity●tor near
haclqrnundIcvclw(“nncrntrxthmsthatdid excccdhsckgroundwerelow●nd wemprfnci.
pally●wociatmfwithscdjmcntsfrom ●rcm when, hlstnricdly,untrcxhd●nd tmkd dk=
chargmhavehccarckoscd,(“onccntrationsofplutoniumin xcdimmtsfrnmrqlottd W.
vnksnnlbeKin(%amrnsndMO(;randcAlcctcdwnrfdwldefallnut.

ntmcrvci.twhen WCIISarc shut down fof routine
mainlcnancc.

?hcearlygrmmdwalcrmanagementcffomcvnlvmt
withthegrowthO(k laboratoryw hccomc[hccur-
rcmGroundwatcrPro:cctionManagcmcntP;ngrarnIhal
addrcwcscnvimnmcnlatmonitoring.rcsourccman.
agcmcm.aquiferpfnlcclkm.andgcohydmlngicinvcsli-
galions.Ex.ntiallyallof ihcaclionclcmcntsrequired
hy Dcpartmcnlof Energy(DOE) Onfcr54(K).Iaspart
O( ihc GroundwatcrPmtccrionManagmau Program
havchccnfunctioningat Ihc Mnratory fnr varying
Icngthsof lime. Formaldocumentationfor Ihcpm.
gram, lhc “ChntmdwalcrProlccliwtManagcmcnl
PrngramPlan.- was preparedhy HSE4t of the
bhnralnryandiswcvlhy thek AlmnosAreaOffiic
of IhcDOEinApril1990.Severalhundrcttrcfawlsand
atticlcsdocumcnlk prngramckrncnmandk da!a
germane10groundwafcrandtherelatedLosAlamos
envimmncntalscfling,

The grmmdwalcrqualilynwnimringdcxcnhcdin
thistcporti%Ihccurrcnlevolutionof thepmgrarnthat
wasiniliatctfhy Ihc U.S. CicolngicalSutvcyfw Ihc
ARC in 1949. Grouncfwatcrmnnimringof Ihcmain
aquifrtat I,osAlatnoswasimpkmcnfcda..anin:cgral
p.or[<Ifthecmnprchctmivcmonitoringof dlalfnwallu-
~.II ,v.,Itndw?frrin canyons,sudaccwaler.snih,and

‘.’i-i
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sediments.The olhcrmdia aIt intlitalnrsof pt~kn-
Iialsforgrmmdwalcrconlwninationanddocurncnlthe
rangeof possibkpathways.AppendixB of thisrcpnrt
summarizes!hcsamplingmckdology;andAppendix
C summarizesatxdylicalchemistrymethodology.Each
of Ihcappendicesprovitksrcfcrcnccs10moredetailed
qualilyassurancedocumctnafiwt.Thisscclimtincludes
briefdcscripliotmof grmtpsortypesof sam@ingloca-
tions.Dataat bothradiochcmicalandnonrmliologkal
analysesarcsummarwcdin [hissection;andrcfctcnccs
10dctaikddatafahlcsinAppendixG arcprovidd.

Groundwalcrrcsnurccmonitoringroulinclyducu-
mctmconditiortsof thewalersupplyWCIISand Ihc
main aquiferas part of the ovcrsllGroundwalcr
ProlcctiottManagcmcntProgram.Thisinformationis
dncumcntcdin an annualseriesof rcjmrtsproviding
dclailcdrccnrds0( pumpingandwatce-kvclmcasurc-
mcrns.Themos[rcccmreportinthisseriesiscrni[kd
‘WaIcr Suppfy at Los Alarms During 1968;
(Ptmymun,198%”).A briefsummaryofwacr produc.
lionin 19!U)isincludedinSec.VIILE6.

B.mud (@allty

In rcccn: years, trcalcdeffluentscontaininglow
Icvdsof rndioac!ivilyhavehartrckascdfromIhcccn-
Iral liquidwaslcIrcalmcntplant(TA-50), a smaller
plant.scrvingIahoratoricsaI TA-21, and a sanitary
sewagel,lgoortsys[cmservingk Alamm Meson
PhysicsFacility(LAMPF) atTA.53 (Tables1.3and
W-l and Figs.10, 11, 14). In 1989, theIOW4CVCI
radioactivewaslcstrcfimwa..separatedfromIhcsani-
IarysystemalTA.53anddircctcdintoaIotalrclcn!irm,
cvaporalivclagoon. In IWO, thcrrwrrcno rckasm
from Ihc TA.21 plan[or theTA-53 totalrctcnkm
Iagnon...

Effluatt-awmiatcdradiortuclidcsdocxisloff.sitein
PuchloandLosAlarmsCanyons(Fig 5). Asdclailcd
insubscqucnlsccliom,conccnlralionsof radionuclidcs
inwatergenerallydccrcascfromIhcpointofdischarge.

conccnlrsknsof radiortucfidcsin ●l) off-silc
walersamkssthan7%of DOE*Sguides.Thus,these

1 I I f I 1 ! J
1!J: I942 f983 19S4fgss l$M 19$799$St9e9 1990

lfFAR
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Tahk VI-1. Qualityof HIIucntJWeasedfromtltcTA=SO

14-dioxctiveI.&@d.WmtcTreatmentPlantIn 1990

Acthhy Mean
IMma# (“oncmtrstioo

Radionuclldc [mCi) (@/mI.)

12000
1.3

I1.9
53

StIll
253

0.4
)2.5
0.07
0.2
0.6

5.9n IO-4
6.2X I(FS

5.6X 1(F7

2.5x 10+
2.4x Ivy
1.2x w
1.9x lo-s
5.9X 10-6
3.4x 1(P
9.9x I(YQ
2.7X Itk$

241- 2.7 1,3x 10-?

‘rOlal )28s2

Meus
M’nmdkcliw Cmscmtrdon
Constituent (m#l.)

C(P
Ca
cl

TotalC#
cub

Hj
Mg
Na
w
&b

Cs
COD

NO,.N
PO,

TDs
pHb

4.3x 10-~
241
97
2s x 10-2
0.2

II
3.6X IW
6.3

591
2.1x 10-2
0.l
0.2

33
297

0.2
2550

7.I -7.8

ToIaleffluentwdumc= Z.II x IOYL
●A$rcptmcdonDOEformF=5821.1.
~cc)n~lilucm%rcWIalcdhyIhCNpD~ ~fi*”

VI.3
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dwvc-ktckgroundmcasuruncnh h nd cxcmxl any
rcgulfitoryor guidelinetcvclscs[atdishcdtt)fmticclIhc
generalpublicandtheenvironment.

To[alacfivilyrctcascdin 1990(nhout13Ci) was
onc-[hirdO(hat rrlcascdin lWJ (abtwl42Ci. Tatdc
I-3). Thedccrra.scrcsulrcdbccauscno cfflucnlwas
divc?mrgcdfromtheTA.53 lqyxms. Theelimination
ofUischargcswasthermullofmodifiilinns10lhcTA-
53 Iagmms10.wparalcsanilaryand indus[tialwaste
waters.EfflucrmsfromTA-50arcdischargedintoIhc

ntwmaltytlfy slrcam chard in MorlandatlCanyon.
w“hcrcsurfaceflow hm nol passedhcyond lhc
btwrawry.sboundarysincelhcplanthcgannpcratimr
in 1963(TahlcW. I).

(’. Ihdinchemkaland ChcmicalQuality
of!iurfaccWater●nd[;rnundwater

1.Rac)tground.Surfacewatcmandgroundwatcrs
fromregional,pcrirndcr.andon+ik .vIaliomarcmom
imfcd10pmvidcfoulincsurveillanceof IAmNory
opcrabnxfFigs.IS and16.TatdcG.14). Cmrccnma-
lionsnf radionuclidcsin cnvimnmattalwalersamples,
whclhcrwithin\hcD(YEsilchmndarynroff.site,xc
compxrcclw.ilhdcrivwlctmccnlraktnguides(DCGS)

CMMITA

tzr- Xtsbdlole
/

●Au&A

0““b’1020bm

SC&,’ -WWAULLO

/
“; ●sAwuNoLocAwoa

}1~ M. Regionalsurfacewarcr.scdimcnl.and
soilsamplingIncalionw

(oringcslcdwalerraltwlfitcdfromDOE”sfwhlicdose
limils(Appmlix A). Dcrivd conccn[ralionguidesdo
nol acctnmtfor accumulatingmechanismslhal rnfiy
cxi.~in rnvimnrr.tnralpalhwitys.Conscqucnlly.other
mediasuchasscdimcn[s.soils,nndf(wdstuffsarcalso
moniltjrcd(seesubsequent.scclions).

Conccnltalionsof rmlioaciivilyin sarnplcsof waler
fromthe walersupplyWCIIScomplclcdin k b
Alamoxmainaquiferarccwrrparcd10Nc.wMexico
Environmcn!alImprnvcmcntDivision(NhfEID) and
EnvirnnmcntalPrntcctionAgency[EPA)drinkingwa.
tcr sfmdardsor m the DOE derivedcmccnlrafi{m
guidesapplicahlcto DOE drinkingwalersys[cms,
whicharcmorercsm%tivcinafcwca.sc.v(SCCA~pcndix
A),

Roulincchemicalanalysesof watersiimplcshave
hccncafficdoul (of manycnn..lilucntsovera numbcf
of years.AIOwughwufaccwalerandshallowgrmmd-
walcrarcml sourcesof municipalof indusffialwalcf
wppiics,rcsuhsof theseanalysesarccnrnparcdwtih
NMEIDandEPAdrinkingwarcts!andards(maximum
cnnccrmahnIcvclsIMC1.S]).as IhcscarcOK MOSI
rcslfictivcfclalcd10polcnlialwalerw.

2.NqtlonalSMnms. Regionalsurfxccwatersam-
pleswcfccrdtcc[cdwithin75 km (47 mi) of the
bhorahwyfmrnsixstaIiomnn IheRio Grandc.Rin
Chama,andJcmczRiver(Fig.15).Thesixwatersam-
plingsraliomwcfchwtlcdal USGSgagingslariom...
llcsc wafcfspmvidcdhawlincdalafm radiochcrnical
andchemicalanalysesin afcast.cyomfIhcMcwatofy
hmmdafy.S1alinn..nfflhcRioGfandcwcfcalEmhudo.
Growi.Cochiti.andBcmalillo.

TheRioGrandcalGmwi.justc=: of LOSAla_.
hasa dr.?inagcatcaof 37[NXJkm~ (14300mi2)in
.soulhcmCdmadn and noWwrn Ncw Mcxicw
Dischargefnr thepcrindsof tccor~J(l?195-l~M and
IWW-1W9)ha. rangedfmma minimum:}f 1.7mJ/s
(6fJflJ/s)in IWJ210691rn+s (24dllflf13/s)in 1920.
The tfi.whwgcfor ,walcrycxr 1%9 (&mtscr 19W
throughScplcmhcr1%9) rangedfmm 8.4 mJ/s
(29811~/s)in Scpfcrnfwr10 115nJt/S(4J7f)flJ\s)in
April(USGS19W))

The Rio CharmISn vitwt~r..w fhc Rio Grandc
upsrfcamfromIA* Aktj% (Fig. 15). AI CTramilann
theRio Chama,Ihcdrmtagrarcsahnvchc .stalim,h
8 }43kmz (3 14:’mi~) In northcmNcw hfcaico,
mgcthcrwithasmallarcsinsoulhcrnColwado.Since

\.1..l
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mail, abut t 220krr?[471roil). Duringwakryear
1989.dischargetmgcdfrnrn0.34#/s (I2 flJ/s)in
JuneandJulyw 11,9#/s (422fc~/s)in March.The
riverisa tribuwytoIhc RiuGran&downsmamfrnm
L4nAlamOs.

SurfacewatcmfrwntheRio Grmde,Rio Chama.
andJcmwRiverarcuud for irrigationof CYnpvinhe
valleys,txtih upslrcamand dnwn.urcamfrom h
Alamov.ThcvcriversmnIhroughrccrrabnalareason
SI.slcandFmfcralland..
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I“uhkVI=L MaximumCwtcentcwtitmof IhuliuucthityinSutiticeN’tttcmtmd(;rtwdwutmxfnm off- andon-Site Stations

Numberof
Walions w IJ?L”S Totall!ranium SW% &w.:aPu
sampled !IO-*pculal.) (lo”~pCvmLl (\I@I.) (10-~}tCi/mL) (10-$vCi/mL)

\ nalwica!Limits ojlktection

tljJ4.ite Stations(lhcwWvUcdAteas)
DerivedcOncmWationguide(DCliy

Regional 6
Perimeter

Mjwxnt 6
WhiteRock ~~

Of14iteS@tkusGroupSummaq
Mtximumcottmatrxtion
Maximumctwcatntion a..a

pc?c’clllqpof DcG

on&it@ .Wfjons(ConfmU4dA~
NOa8m8eatlbkaseArms

Qouadwatw{main●quifer) $
Stufaccw8tw J
O&cmhttwclk(hi8tiloChyon) 3

EffhmtRek88eAttm
AcidAcbkianyons 6
DP-bM Alammcaayms s
SandixCaLyoa 3
MottaadadCaayoa 7

(InditeSatim3SGroupSummary
hlaxitnumcoaccatmtion
Maximumconccatnkmas●

percentageof KG
—
4.SCCAppendixA.
b(’,)unljwu~~i~jm MCinp----

().7

9W

- 0.4 (oJ)b

05 (0.3)
0.6 (0.3)

0.6 (03)
0.03

05 (03)
0.3 (0.3)
0.1 (0.3)

0.4 (03)
35 (4.0)
0.4 (0.3)

IW (20)

VUl (20)
9.s

40

3tmlo
4? (Q)

205(M)
167 (84)

-Ws(1.36)
6,8

m (~)
127 (M)
132 (97)

162 (96)
122 (W)
3s (63)

2XW(I10)

2W(11O)
9.6

I.(I

NM)
3.1 (0.2)

18.8“(2.7)
31 (3.1)

31 (3.1)
3.9

0,6 (0.1)
0.2 (O.l)
1.2(0.2)

2.s (O.l)
6.6 (0.7)
1.1(0.1)
4.s (0.1)

4.8 (0.1)
0.6

0.1

40
0.013(0.ots)

0.013(9.010)
0.069(0.019)

0.069(0.019)
<0.17

0.028(0.013)
0.00N(0.012)
0.027(0.012)

0.009(0.015)
0.036(0.019)
0.029(0.016)
o.7tM(0.0ss)

0.70s(0.0s8)
1.8

0.1

.30
0.012 (0.007)

0..W9(O.(M)9)
0.021(0013)

0.021(0.013)
<0.07

O.om(0.015)
0.1IN(O.031)
0.027(().014)

0.360(0.044)
0.393(0.0s0)
0.012(0.012)
2.6s (0.137)

2.6s ~o.137)
8.8 I

‘ Ihl$conccatrationwssmeasuredinwatmoasite. Thewateriscxmfhedwithintk lAoratotyboundary.
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TableVM. Maalmum[“hemlcal(“nnccntr-donsInSurfaceWaters●nd(;roundwatcrs
fromRc#wmlandl%rimckrSlathnas(m#l.)

humk Of
S181hms (“s INS c1 l’” RJO,ON “1”1)s8

*4”~ji’t ‘Slatiam
“t. C.hama
,.,L* ;randc
~.I;.,1 River

i’< 89,. !. .qm~~

.. ; .;occ waler
‘ rtngs
mhllc RockCanyon

~;roup1
GroupII
‘ZrmlpIll
GrnupIV
SIrcams
Sanilarycfflucm

DriekingWattr.Wan&nP
(brcomparismt)

iv~~al&SSOIVcdsolids.
b~MEIB(1988)aI?dEpA(‘w)-

1
4
1

3
3

8
11
2
I
4
1

61
51
40

12
44

47
31
37
28
42
441

—

in samplescoilcc:cdal fwrimc~crs?xi~mswerelow,
w’cII!ICIOWDOE*.SDCGSforpuhliccxpmurc(Txldcs
VI.2,G.17,findG.W).

h. ChemicalAvdyws. Maximumchemicalcon.
ccnlratkmsin sarnplcsfmrnlhcpcrimctcrstatinnsarc
showninTables\rl.3,G-Ix,G-20andG-21. Chcmical
conccntraliomin walersamplesfrom22springsand
fourstreamsinWhiteRockCanyonvariedslightlyhut
showednomajorchangesfromctmccnmali~msrcmrdcd
for Ihc prcvinusyear (T’ahlcG-2fJ). Additional
mcasurcmcntsof tracefnclalswereiniliafcdm 1990no
Ihcwsamples.rcwh~arcprcscntcdin TaldcG.21).
EvenIhoughnoneof !hcscwatcmaccuactl[or waler
supply.maximumconcentrationswereHow standards
thatapplymdrinkingwafer.

4. OrB=Si#eSMom. On.silcsamplingstatioftsarc
gmupcdh} hn”~litminf1)nfmcfflucmrclcawareasand

31
so
35

10
3H

31
29
83
140
16.s
92

7
‘??

W

57
13

6
4.1
5.9
4
4.6

35

250

0.3
0.5
0.6

0.2
0.5

0.7
().5
1.2
0.7
0.5
(J.5

4.0

(J
().3
<0.1

4.9
8.2

1.3
1.2
0.9
2.n
0.8
7.3

10

366
356
336

M4
746

226
254
MM
328
198

5(MI

(~) cfflucnlrclca.wareas(areasIhatrcccivc,Of ~vc
rcccivcd.wcafcdindustrialor sanitarycfflucms)(Fig
ifi. TaMcG.14).

a. Naneflwn! Rtkast Areas. On.silconom
cfflucnl.sampl:ngXaliomconsi.uof sevendeepfew
wclkoIhrccsurfacewalersources.andIhrccshallow
ohscrvali~mwells.Thedeeptestwellsarccomplclcd
inm[hcmainaquifer.

TCSJWells 1and2 arcin Ihcknvcrandmiddle
rcachcsof PuebloCanyon. Dcplhs10Ihcfopnf the
mainaquiferarc181m and231m(594f: and758fl),
rcspcctivcly.Thepumpsin TestWells1 and2were
&wrIfrwrepairsin 19W),andwa;crtrornthewellswas
W sarnpktkTcsl Well 3 in Itwmidrcachof lms
AlarnmCanyonhasadcfihof 2211m(748ft)mIhcfop
of Ihcmainquifcr. TcaIWellsDT-5A.DT09,A lX-
10ateatIbcsodscmttlgc of IhcMorakwy. fkplhs
fn thetnpnf Ihcmainwluifcrarc359m, 3(Mm.and

tl .
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JJJ m (1 1~) f~, ] (M)fj(1,i!lld 1(M) fl). ;qdb’dy.
TCSIW’cltNis in thenlidrc;tc.h(If %for[iinkfCanjon.
TheI~Ip{Ifthemninaqui(crhrrcIitw afxwt 295 m (WW

fl) h.lmvIhcNldk.

The Ist wtlls MC cwhlru,ld II) WA .NJI411tvalcr
ahmc h m;tinaquifer.Thewellsarcu.sd10monitor
ftIrprcnlial effectsIhaf Ihc Ldwrahwy”snpcrafitm
mfiyh;wconW“arcrqunlity inihcmainaquifer.

Surfacewaler *ownplcsarcc(dlcclcdin Canadadcl
Bucyandin Pajatiloml W’alcrCanyonsd(wnslrcam
(rttmtcchnimlJrcasto monitorthequalityof runoff
fro,n!htiscsites.

Threeshallowo?wcrvalionWCIIStvcrctfrillctfin
iW5 andG+scdIhr{wghIhcalluvium(Ihickncwabout4
IN[12f:]) in Pajarit~]Canyon(Fig.16andTahlcG-14).
V’;t[crin Ihcallu~iunli%pcrtihcdonIhcundcdyingluff
andisrc<hargcdthrtmghstormrunoff.Theobscfvalkm
WCIIStvcrc constwcrcd 10 dctcrmincif technicalareas
in thecanyonnr adjacentmesaswereaffcclingthe
qualityofshallowgr{mndwalcr.

Rmlim.hcrnicalc{mccntratiwwfromsurfacewater
and grmmdw”atcruwrccsshowctlno effectsfrom
Lahoraroryqwrafiwm (Tahlcs Vf02 and G-22).
ConccnIrali4msof lrilium.ccsium,“andphmmiumwere
atorhclowIimilsofdclcclion.

Chcmicalqualilyof groundwaktfromk ICSIwclh
inlo Ihc main aquifer rcflcctcdlocalconditionsof k
aquiferaroundthe welt (Tabks V1.4 and G-23).

Qualilyof surfacewiilcrml wfitcrinthcrvationwells
in PajwiloCanyonvwnxfslighliy.Thecffccloif any.
wassmalland pndvd-dyww the rcsul[ {)f na[urnl

seasonalfluctuations.
b. ~]~l;dt.ntRCIMISC.1‘,”(I$Onsilc cfflucnl

rclca.scareasarc in canyonsthatrcrcivc.or hate
rcccivcd,Ucalcdindustrial(trsaniliirycfflucnls.These
inch,ukDP-bs Alamos. Swufia.and %f(~ctandd
Canyons.AlsoincludedisAckf.PuctdoCanyon,which
isa former on”sitc mkawatcaforindustrialcfflucnls.
Acidml aportionof PUCNOCanyon(Fig.5)arcnow
onLosAlamosCounl} .Jnd10a poinlabut 1190m
(3900 fl) WCSIof lhc lmsAlmws-SanlaFc County
Line(Fig.16).Acid-PuchIt}Canyonrcccivcduntrca[cd
andlrca;cdindustrialcfflucnl, Ihal cnntaincdresidual
rmknuclidcs fmrn 1944m 19M (ESG 19S1). The
canyonalsofcccivcstrcalafsanilaryeffluent(fofn k

AlamosCountyBayosewageltcalmcn[plantin lhc
mkhfkreachof PUCMOCanyon.fncrcascddischatgcof
sanitarycfflucnlfromtheCountyItcafmcnlplanlin
}990rwwltedin pctcnnialflowin the fowcr reach nf
PUCMUCanyonand flow into lms AlwnosCanycm
duringrnoslmomhsof theycat. Dwingthepeakitti=
galingsca.um(mid-hnc Ihmughca,jyAvgusI),k
rmfuctionin ffcalmcntpfantdischargebccau~of c(flu.
cnl diversionfor golf cmurscirrigationaad hific:
cvafmlrampifalioncliminalcdfkswIntolms Alafncn
Canyon,

Table$“14 M*ximum(“hemkst(’mwentntlonsInSUrfsccWafers●d
Gruundwatcnfrom(hs..S&cMaths !mgll.)

Numtwnf
!Miffns .Sampfed C- N- Cl F NOJ.N Tf)S

(;rwufd wafer
(mxinaquifcr~ 5 23 14 3 0.4 0.6 422

.Sur’oceM’a/tr 3 25 33 39 0.7 0.9 288

(Mllen’ulionW“cllv
(PajarifoCanym) 3 20 36 19 O.fJl 0.4 612

I..rinhIngWa/cr.Sfan&rd~
(forCarnpariwm) 2s0 4.0 10 SW)

‘.SMEIBf ItJ*,}xndF.PAfIW9J.



Warcroccursseasonallyinthealluvium,depending
on thevolurncof surfaceflowfromsanilarycffhcnls
andslonnrunoff.HamiltonBendSpring,whichinthe
past dischargedfrom alluvium in thelowerreachof
PUCMOCanyon.wasdryallof fhcyearin IWfJhccamc
therewasnodischargefromtheLOSAlamtmCounty
PuchlosewageIrcalmcnlplant.Theprimarysampling
~tationsarcsurfacewakrstationsatAcidWeir,PuchIo

1, Puchlo2. andPuchlo3 (lahlc G.14). Twoother
samplingstationsarclocatedinthemiddkreach(TCSI
WCII 2A) and Jowcrreach(Test WCII 1A) d Puchlo
Canyon. TestWell 2A (drilled10a depthof dO.5m
1133f!]) pcncwatcs\hc allwiumandBandclicrluff
andiscwrnplcIcdintothePuycConglotncraIc.Aquifer
testsindicalcIhaIthepcwhcdaquiferis of Iirnkcd
cxknL Mcasurcmcnlsof wakrlevelsoveraperiod(J
Iimcindicatethatfhcpcrchcdaquiferishydrologically
ccmncctcdm Ihcstreamin PuchloCanyon. fbchcJ
waterin lhchasahicrocksi%sampledfromTestWell
1A andBasaltSpringfurthereastwardin Inwcrh
AlamosCanyon. Rcchargcto lhr pcrchcdaquiferin
[hehasalloccursnearIfamiltmtBendSwing. Travel
timefor waterfromthercchargcareanearHamilton
BendSpringtoTestWeltIA i%c.vtimatcdt.)k - to2
months,withanother2 to3 mnnth$requiredm reach
Ba.sal[Spring.

DP.Los Alarm-mCanyon has rcccivcdtreated
induwrialcfflucnm,whichcnmainsomerad.mnuclidm
andwxncsanitaryeffluentfromtrcalmcntplantsatTA.
ZI. Trcalcdinduwrialcfflucafswere rclcawdinloIfK

CWIy(JfI hctwccn1952iti 198$ fn lk upperfcachcs
of LosAlamos Canyon(move stationLAO-1), lhcre
wc.rcoccasionalrclcavvf,of coolingwa[crfmrn Ihc

researchreactoratTA-2. b AlamosCan*ionhas●hn
rcccivctldischargein pwviousyearsfrom[he~agmww
*I U,MPF fTA.53). Otttheflanksof Ihemmm!ain$.
k AfamosRc.scrvoirimpoundvrunofffront“wowmclt
andrainfall.Streamflowfrontthisimpoutxlmctuim!o
Ihccanyonisintcrmincm,dc~nknl onprccipiiatio~co
causemnoffm teachlhcLdwratoryhoundaryztStale
Raad4.

Infillralionof Ircalcdcfflucmsandna;utalrunoff
fromIhcstreamchannelfnainlaima ahallmvhodyof
walerin ;hcalfuviumof b AlamosCanyon.watct
kvcls arc highescin Ialcsptingfromsnowtncltmnoff
andin Iatcsummerfromthundcm?mwcrs.Waferkvels

dcclincduringIhc winterandrwly summer,when
slnrrnrunoffisal a minimum.Samfditg shdionstwn-
si~tof IWOsurfacewarcrstatitmsinDf’ Carytmandsix
otwcrvationwellsannplcfd infofhcalluviumin Los
Alamo%Canyon(latdcG.14).

SandiaCan~tmhasasmalldrainageareathatheads
on PajariloPlalcaual TA-3. The canyonrcccivcs
coolingftnvcrMowdownfromIhcTA-3 powerplant
andtrcarcdsanitary cfflucms hm TA.3. Trcalcd
cfflucn~sfromtheTA-3 sanilaryfrcatmcn?plainforma
perennialstreamin a shortreachof Ihcupfxrcanyon.
GnIy duringheavysummerthundershowersin the
drainageareadocsslrcamflowteachIhcbh]ra[~
houmfaryarSra[cRoad4. TwomonitoringWCIISinthe
lowercanynnjuvtWCSIofSla{cRoad4 ind;ca!cthatno
pcrchcdwaferisinthealluviuminthisarea.TMccsur-
facewafersamplingstalionsinIhcrrachof fhccanyon
conlainperennialflow(TahlcG-14).

MmtandadCanyonhasa smalldrainageareathat
almhead%a!TA.3. fnduslrialliquidwasfcsconfining
radionttclidcsarc collcctcdand prncmscdatk indus-
trialwatc treatmentplantatTA-5(J. AfterIrcatmcnt
thatremovesmmtof Ihcradioactivity,Ihceffluentsarc
rcka.vcdinfoMortamfadCanyon. Vckcilyof Wakr
tnnvcmcminthepcrchcdaquifercangcsfromill IWday
(59ftiday)in Itk upper reachto *! 2 m/day
(7 ft.hfay)in thelowerreach(Ptwlymun1974c,19$13).
Thelop of he mainaquiferu ahoul290m(950ft)
Mow Ihcpcrchcdaquifer.}{ydmlogkstudksin the
canynnkgan in 196). Sincefhaltime,Ihcrchasbeen
no surfacewafer flow kynnd Ihc Mwamry”s
hmmdxrykcauscIhcsmalldrainageareaintk.upp
patlof k canyonrcsuhsin limitedrunoff●ndbccausc
● ;hicksectionof un..furatcdalluviumin IhcIowcc
canyonakws rapidinfiltrationA storageof runoff
whenit dnm occur. MonitoringdafionsIhalwere
sampledin thecanyonIhisycatcomsis?of onesurface
watctstatti. Gaging Station I (GS-}) and six
ohcrvaticmWCII.Sin Ihc~lfow ●lluviafaquifer.At
Iimc$,wellsinthelowerwacbof Ik canyonawdry.

An additionalapccialsccof watct sampfcswas
collated (mmscfccfcdcxiwingnkvcmationwells●nd
adjacctttncwcmaimlallcdinPueblo.IxMA!atnm,and
Mortandad Canyom vndcr condifkms of Ik
Morawy”s RcsowceCcmctvakn and Rccowy
AcL/ibark’btu& Solid Wa.vk Amendmentpermit
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~mrcdby IhcEPA in March,1990. Rcwrltsnf this
spdd studyarcsummarid in SectionIX. G Ofthis
tcpon.

Acid-Puchlo.DP-LosAlarms,Sandia,and MuI-
Iantl.dCanymsallcontainsurfacewaterandshallow
grourwiwatcrwithmcaxurahlcarnnunlsnf ladioaciivily
(TatdcsY’I-2andG-24). Radionuclidecnnccnlratitms
fromIrcakdcfflucI}Isdccvcascddowngraditnlin Ihc
canyon hccauw. of dilution and athorplionof
radionuclidmonalluvialscdimcnls.Sutfaccwalerand
shalh}wgrmmdwalcrin ItrcsccanyonsarcnoIasource
of municipal,industrial,or agriculturalwatersupply.
Onlyduringpcrkdsof heavyprecipitationorwwwmch
wouldwatersfromDp-LosAlaw. or !jandiaCanynms
cx[cndhcymrdLAwratorytwundaricsandreachtheRio
Grandc.Theincrcawdflow(remlhr Counly-opcrnrcd
Bayo.sanitatysewageIrcalmcntplantthisyearrcsrdfcd
inflowinPuchloCanyonacres..IhcDOEpropertyand
inlofow”crb AlamosCanyonmowdaysofallmonths
cxc~IJuneandJuly. In MmtandadCanyon,Ihcrchas
hccnno surfacerunoff10or acrowlhc Mofalofy”s
hmmdarysincehydrologicstudieswereinilialcdin
IWO. ThrswasthreeyearshcforcIhclrcalmcnlplanf
at TA-fifl bcgarrreleasingtrcalcdcfflucnminfo Ike
canyon(Puflymun19M3).

Lnng.lcrmIrcndsof rxdiomrclidccnnccn(ralirm..in
surfacewaferinPuchloCanyrm(a fcwrncrrclcascarea)
isdcpictcdinFig. i7, Thesemcasurcrncn[sweremade
on samplescollccrcdar StationPucMn3 (No. S2on
Fig. 16~whichis a shorldistanceupstreamof the
conflucrtccof PuchloandLmsAlamosCanyons. fn
generallhcrchashccna dccrcascin Plutonium(238
and239total)overIhclhrccandz halfdccadc%toIhc
poinl wheremostrcccrumcasurcmcnlsarc hclow
dc[cctionIimils.lhc [ri[iumconccntra[iormpeakedin
IWt2andhavedccrcascdoverthe lasttcnycan to
valuesIypicallyohwfvcdinrcginnalsurfacewatcfsand
veryneark dctcctirmlimitofIhcmethodsofanalysis.

Imng.fcrmIrcndsof radionuclidcconccnffatiomin
sh~llowalluvialgroundwatcrin MorlarrdadCanyon
(currentrclcascarea)is dcpicrcdin FigureIlt. The
samp?csarcfromotwcrva[ionWellMC0.6Cahnulmid.
way down Otcrczchof fhc canyonfharhasbeen
affcctcdhy cffhrcff~sfmrnIhcr;,dioattiveliquidwawc
rrcanncntplantatTA-50. ThePMorrium(238and239
;i~tal)cnnccntratimsarcrclalivclyconstant,fluctuating
upanddownin responsetovariatioitrin !hclrcakncnl
planfcfflucnlandslwrrtrunoffwa!cr:.haIcauses.somc

dilulionhrIhcshalkwalluvialwater.TheIri[iumcmt-
ccmtmionhasflucktatcdalmostin directfcspcmsc10
theaverageannualrxmccntralionof Ifilium in the
TA-50effluent,wilha}imclagofahoutoncyear.

Maximumchcrrdcalcmtccntrafinnsnccurfcdin
watersamplesIakcnnear treatedeffluentoulfalls
(TahlcsVI.5andG-25). Ctrcmicalqualityof lhcwakr
generallyshowsIowcrcwrccnfralinnsof cfflucnl-
fclalcdchemicalconstilucnlsdownslfcamffom Ihc
outfall%.High nilratcconccn!ralionswcfcfoundin
warcrsfmm MoflandadCanyonwhichrcccivcsthe
Iargcstvolufncof irfduslfialcfflucnls(Puflymun1977).
Additionalmcasuf!mcnlsof Iraccmclalswereinisiatcd
in 19WJonthesesamples;fcsultsafcpfcscntcdinTaldc
G-26. AIIhoughIhcconccntfalionsO(somechemical
cfmslilucnlsin fhc watersof lhc.sccanyonswc;c
clcva[cdabovenalufalbackground(hccauscof intlus-
[fialandsanitarycffhrcnts),IhcConcentrationsdonot
causeconccmhccausctheseon.silcwmfaccwalcmand
shallowgroundwatcrsafc noI soufcusof municipal,
industrial,nf agriculturalwalcfsupply.Suffaccwaler
flows from Acid.PucMoandDP-LosAlamosCanyons
reachk RioGrartdconlyduringspringwrowmcltor
heavysummerthundcrstorrrm.Noswfaccmnnff10or
hcyorfdIhcLahoratofyhoundafyhashccnfccokkdin
MortandadCanyonsince 1960when ohsccvabt.s
kgan.

S.WaterSupply WdfS Themainaquiferis the
only aquiferin lhc areacapableof municipaland
industrialwalersupply(sec. 11), Wa!cr fot Ihc
bh)falory andcommunityi.. suppficdfmm M deep
WCIISin !htccwellfichk. TheWCUftchkateon lhc
PajaritoPlaIcauandin canyonscastof theLahotalory
(Fig. !9). SeventestWCIISafcabocomplctcdintoIhc
mainaquifer.Mmrilocingof IhcscproductionandIcsl
wclb providesan Cxlcrlsivccovcragcof Ihc main
i@fCt in krmsof IhcCapahilily10dclcctanyeffectof
LrhorakwyopcraIiormrmthewaterqualily.

TheLm Alafftoswellfieldcofnpfiscsfourprodu-
cingwells.Wclb U+ IA-4, andIA-1 wererW uxcd
in 19W,andIhcirpumphnuscsweredemolishedin
1990 * he ‘fthialstepsin phasingout of Ihc Los
AlamosWCIIfiifd. MM of Ihc wells in lhcfiild had
rcachcdOXlimitOf cconornically usdrl pfoduclioft
(Purtymun19flflc)andanticipatedhighwaycorLMruc-
lirmscftcdJkdtos!arlin IWI will rcquifcdiscorrlinu-
anccof th: transmissionline. Wellsin thefieldfangc
in depthhorn265m 10610m (870fI 102fNXJfl).

/

w-lI
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Tabk VIOS.Maximun[”bemical(“onccntratlonsin Waler horn
on.!$ltcEffluentMekascAreas(m#I.)

Numtir of
!hlions (“8 h {1 F IUO,”N “i”l)s

Acid-PuctdoCanyon 6 47 156 174 1.(J 10.6 548
DP-LosAhnm Canjun 8 32 142 96 1,3 0.7 8#2
SandiaCanyon 3 27 138 SS 0.6 tL14 400
MortandadCanyon 7 64 229 31 1.9 86.2 982

DrinkingwaIctsumlar@
(forcomparison) — 7~ 4.0 10

JNMEiB(19118)andEPA(1989).

i%vcmcnlO(wakrintheupper411m(1350ft)ofthc
mainaquiferinthisareaiscastwardalabmn6IIUyr(20
fUyr)(Purtymun1984).

TheGuajcwellfichliscomposedof sevenprodu-
cingwclh. Wellsinthisfieldrangeindcplhfrom463
m106Nlm(1520fl to2~ f!). Movcrncnlof walcc
in the uppct430 m (1410ft) of the aquiferis
southca.wwardal atmwlI I wyt {36 fUyc)(Puttymun
Wl=t).

l%c Pajaritawellfiild i..composedof fivewelts
rangingin depthfmm 7(JIm 10942m (2300 ft 10
30W [1). Movcmcntof walerin Ihcupper535m
(1 750ft) of Ihcaquiferis eastwardal P mlyr (95
ft/yr). Waterfor drinkingandindustrialuscis abo
obtainedfmma wella[dtcLaboratory’scxpcrhatlal
geothermalsite(FentonHill.TA-S7)&bout4Skm(28
mijwestof b Alamos.Thewellisahoul133m(4.%
fl)deep.complc[cdinvoicanics.

Two ncwwalersupplywellswerecompletedin
1990.Thesearcthefirs;wclbin a newfiild dcdg-
nakd as lhc GlowiWCIIfield. A summaryof lhc
driliing.casing,andtestpumpingis pmvidcdin Sec.
IX.K Samp}ingof thedistributionsyskm10confirm
compliancewithFcdcraiandStaledrinkingwatt,?stan-
dardsin thedistributionsyslcmi%dhcusscdin Sec.
VIII.E.

o.Radicwcriviryin the WaterSupplyWA The
maximumradioactivelyc-wrccntralicmsfnund in fhc
watersupplywellsandgallcq ●rc shownin Tabka
VI-6 andG-27. Analysesof waterfromeachof thr
WCIISdmwcdtha!conccmralionsof radioactivelywilh

hc cxccptionof one1J7C5mcasufcmcnlafcrcWow
Ihc drinkingwakrrcgufatoryIcvcbappli~”ahk[oDOE
drhkingwatersyskms.Theccsiummc?.vurcmcntfor
WcilLA-2 wasabouttwicetheDCG (TahlcVI*6and
G-27)butisbelievedtohca statisticalcmtlicrasil is
abouttwiceIhcstandarddcvialionof he mcasurcmcnl
andwasnolconfirmedhy thegrossgammarncasutc-
mcntof thesampk. Walerin thedislrihutionsystem
wasincompliancewithdrinkingwakrregulations(see
Sec.VIII.E).

A specialsamplewascollectedforanafysi..of plu-
mniumisotopeshy uniqueextra-fow-kvclmassspcc-
womctricmcxsurcmcntfacilitiesavailablein he
IsotopeGcocbembtryGroup(IIUC-7)al LosAbmos
Nationallahoralory.Thevampkwascollectedfrom
oncof Ihcrmdy drilkdproductionwclh,Glowi4 neat
lhcend& k aquiferpumpingleston April4, 1~.
Thetargcwdurncsample(approximately200L) of the
cfumicallyseparatedand tracedplutoniumwas
●nalyzedby state-of.lhc-atiIhcrrnaliontiatinnrnasa
sfwtrotnctry.Theresultsshowedkss IhanfJ.00f1fM
@’i of ~, withIhcIimiltuingconwainrdhythe
valueof lhc rttclhodblanks. Thisd JcclionIimil is
about1~X Iimcssmallerthan Icvclsdctcctcdin
routineradiochcmkalmethodsalLANL whichhavea
dclcctinnIirnilof aboal 0.} pCi/L for ‘-2%. This
analysespushedIhcdckclionIimilsdownhy a facfor
of 1fMJ belowr,tsy previous nwxsurcmcnts.No
evidenceof Ihcpresenceof anyplutoniumwasfmmd.
ThCSCfCSUILSfttttkr COS’IfhIh%lwMbn of lhc
IAnratoryovertheyearshashadnoe(fcctonIhc main

\’1. I 2
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tlg 17.Puchkw3,TriliumandPfutonium-nlml*

aquifer.ThcncwproductionwellGtowi4 inparticular
is alnwu dirccflydowngradicntfromTA-21, where
solidand liquid wa.uc;.cnn[ainingplutoniumwere
disposdonthefncsalop inyearspsf.

The long-termtrendsof Ihcwaterqualiayin the
mainaquiferarcsimpleto summarize:no rncawc=
mcnt.sof radionuclidcsabovedclcclionIimils(other
thanan mecasionalanalyticalualiskal outlicr)hwc
beenmadeonwatersampksfromtheproductionWCIIS
or ICSIWCIISIM reachthemainaqdfcr. ‘km isr$n
indicationthatanycontaminationof $hcnwinaqdfcr
hasoccurredasarcauhof [ atmraloryopcralinrm.

b. ChemicalQualify of lhc Water SupplyWelkk
‘fhc chemicalqualityof walerfrom wellsia wilhin
EPA*sprimaryandsccandary~andarda(TablesW=7.
CM%andG-29). Twowcl~ LA-2 ●ndIA=5,hadpH
values(%6) sfighllycxcccdingIhcatandard(8.5) fti
drinkingwafersyafcma.A)l ohcr paramclcrsforallof
the wdla were withinstandardsapplicablelo Ihc
dialdbudollsysIcm.

‘flK qualityO( wak~fromIbcwcllavariedwith
localeondiI&nswilhinhe aarnc aquifct(TabksG=W
andG=~ Wakr qualitydcpcndaon WCI1dcph.
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}1* la MCO.6.TrhiumandPlutoniurncaKcnadorl%

Iithologyof k ~quifcradjaccrucothewell,andyield IranspMcdanddispersedby otherIrcatcdinduw;ial
fromhcd%withinrhcaquifer.

6,?mnsportOf hdionucf&s In .SurfacC Ruaof?.
ThemajorIramporlof radionuclida(mmcanyonsIhal
havercccivcdtrealcd.Iow.levelmdioaciivccfflucm.s
(AcidoPucblo,DP.tm Alamos, ●nd Mocmndad
Canyom)is by surfacemnoff. Radionuclidcsin Ihc
efflucnmmayhccorncadsorhcdoralwchcd10sediment
pafIiClcsin Ihcslrcamchannels.canccntml~ of
radioactivityin k alluviumarcgenerallyhighcwnear
thelrca~cdcfflucnfoutfallanddecreasedownhillinhc
canyon at the scdimcrusand radionuclidcsarc

cffkw aanihtyeffluent.s,andsurfacertmd.
Namralautf- runoffoccursin Iworndcs: (1)

mt snowmcllrunoffm%mrsovera longperiodof
lime(days)a:a fowdischargerateandsc{“men!bad;
(2) aumrnmrunofffromthundcrsmrms:x-cursovera
ahoilperiodof lime(hours)alahighdis:hargcralcand
acdimcnlload In NW), increasedcffhcn$flowfmm
IhcLoaAlamoaCountyBayosanimrymwagctreat.
mcnlplant rcsullcdin flowfbroughIhclowerpartof
PucbtoCanyonad intob AlarnosCanyonduring
moslof lhcyear. TM..flowtransporfcdsomeof Ihc
conlaminalcdscdimcnl~OUIof PuctdoCanyonandinto

. .. .



Tabk W& MadmumConcentmtionsd’ltadioadivkyin N’aterftwmSupplySWells●nd tbeI)istnbutionS}esttm

Numbcrof ToM
SMMM ‘W t.q”~ l!ramhlla s.wpu :w~a~ GrossAlpha Grossm
Sampkd (lo+~tt”ihnl.) (l@c@’Vml.) (\@L) (lO-S;KUIR1.) (lO-s@“UtnL) (lo-qpCVmL) (lO-sMMnL)

ArMyticaIlimitsofdclcclion 0.7 40 Ill 0.1 0.I 3 3

Maximumcontaminant
Io*1(MCL~ .W Iw ~~b 1.6b l~b ]5a .W

MaximumCwtcenmion in
supptywclk@m Ahos) 16 0.8 53 S.6 0.047 ().()3] 3 39

Maximum Conmnltalionas
Mc@ ofhfCLc 4 39 17 ~*9 2.6 20 m

●hlaximamCoatwninanthvd (MCLL usedforcomparisononly.sccApptadixA: NMEIB ( IW) ●d EPA ( I*).

‘l’be regdahs art qqdicabk to water inMCdistributionsystcmbutaceusedforamparisonoalyinb caseof ituiividualsupplywells.
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mid-he 10ca$!yAugusl.andIypicallycxlcndcd10a
locationhclwccrtWcll$LA-6 andLA.2 inh Alamm
CanyonfFi&W).

Ni~exampkspf runnffcollectedfromthisPueblo
CanyortflowncacwRcrcthecanyonxjoinatStateRoad
W. wereanalyzedfor radioxclivily in antutionand w+

pcndd sditncr.ts (Fig 17). ~sc mnnff sampks
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Tahk VI-7. Msxlmum(“bemkd{“onccntmtlonsInWaterfromSupplyWcllx

supply Pcrcmf8geof
.StandmP Wdb !MwI&fd

Number qf stations

Chemkal Condtuents (mglL)
Primary

A$ 0.05

As 0.05
H,4 1.0
cd O.O1
Cr (/.Q<
F 4.0
Hg O.(K)2

NO,(N) 10
Pb 0.0s
Sr 0.01

SacOl)dwy

c1
Cu
Fc
Mn
so,
Zn

pti

2s0
1.0
0.3
0.0s

250
so

Soo
M-8.5

16

f)s)ol
0.041
0.088
O.(X)I

0.028
3.2
<0.0002
0.1
0.027
O.(NJ1

M
am
O.(MW
O.an

53
0.237

388
8.6

<2
82
9

10
56
80

<lo
1

54
<10

6
10
2.3

10
21
4
78

101

‘MaximumC~timninarttLevels(MCL) [Mprirmuyanducondarydrinking

(seeAppendixA).

A specialstudy, Tramprm of Pluktniuntin
SnciwmeltRun.Off,- (Puffymun1990a)wascompkkd
●ndputdtihcdin 1990.Thissludyrcpmfcdandinlcr-
prckd darafrommc*umncnls d mnvmclt mnoff
from3cvcnCvcn!soccurring IWwcn !‘; ; and 1986 in

Pudh and k Alarnos Canyt~c The rn~) Y IP,IZ.

siorks include he finding hat rr141Gf,idon;urn muvcd I$y

runoff in Ihc.sccanjomandreachingIhcRiuGrandc&
Irampmledwilh”scdimcrnsat [hcmouthof b Alamos
CanytmZMI 57$fwiihsuspendedscdlrncnfsand40%

with hd sediments. A fofalnf ah-mlWIOpCi of
phmniumwascarriedw IhcRioOrandcby fiveof the
=*~cnsfudicdevents.

Resultsof Ihatspecial smdywerecwnbiocdwifb
the cwrenf mcasurcmcn~sdescribedabove for fbc

effluent.wippmrd ;unoff in Pudo Canyonduring
IWOashe baai.9forcsfimalingIransporlof plulonium
intok AlarnoaCanyon.Thecsfimakof plutonium
transportedin solutionandon suspendedsediments
fromhcbfo btfola AlarnmCanyonk pfcscnkdin
TahkV1.fl. By comparisonwiththespringsnowmch
runoffwc csfhnakhat bedkaadacdimcru.spcobably
carriednvo fo threetimesasm-h PMmiumas Ox
dkaolvedandampcmkdacdimcntcomponcnls. Thus
he fofal amounfof pfulcndumtrampoft:dfromPucb!o
infoh AlarmsCanyancouldbeasr,c~has4000
pCi. Theapprdmak Infalof I f)lf~ pCi carriedin
solutionandsuspendedsedimenti..●hml 20timesIhc
arrmunlcatrkdftomFucbloinfoh AlamnsCanyon
dutingkur springnmoffs measuredin 1975,1979.

\’1.17



sample m~ :“wru Susprmkd I“atul K--timutcct As5uuld Ulirtlated
Oak Ikolwd Su..pended .Sedirnwtt ~a }Inw~ D+%Of Trmspurtu
1990 l(P~KXhwl. @’u* {@L) @C’i/LI (ni(;l)) How (Vci)

.— .

1..56
s.~:

4.i I
4.67
1.1:
-d

“3.6S
3.18

31.10

0.78
0..s0
2.20
0.s9
0.9:
d

o.%
0.87
MM

0.49
().*
0.49
0.35

().-w
O.ltz
(F
O.M
().43
0.64

61
II
13
14
11
Q
66
?2
29
46

Total 1011

●Total PluKmiumincludingboth*Pu ●rid:% insolutionandon suspendedscdirncns(TableG-2.5).

h~i~~ ~W ●t ~~ ~ia~ WhCIChblo Gap flow under StateRwd.S02andjoim LOSA!am* (hnyln. FWww’asc~ti-td oltk kU ofmpofiCd
•~tra~ dailydwhargcfromthek AlamosCountyfla}o.wvage trcatmcatptantmultipliedbyavisuallyestimatedfractionof flowreachingtheStateRoad.

~l~timatcdtratqiortof totalP!utoniuminsolutionandon suspendedscdimcn~.lkd loadwasrwtrncasurcd,butbasedontwmparisonwithsrmwrncltrutwff
studies(hrnymunI-L can&estimatedastransportingtwototbrcctimesasmuchplutoniumascarrkiinsolutionandonsuspendedsediments.

Jsla~.~(~mm ~ ~mr~ in labmtoq anal}sis;1%analysiswasfortotalsampk.

CTitisdateof oberwih h +proxunatemidpointofperiodwhenflowpasttheSblc Roadceasedorwasverysmall.Forpurposeofestimatingtranspor&the
entireperiodfrom6/lMl throughtV7N0wascomidcrcdtohavenoflow.
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includingIll.CCsurfxccandthreegrmmdwalcrsources.
All sampkvwerean;dyzcdforM volalilccr.hpwrds.
71scmiwdalilcLxunpnmds,IQ plicidc tiimqnwntfs.
Iwo hcrhick!.c(mlpmnd%ml f(wr ptdyt”hlotinatct.f
hiphcnyl(PC~) conqnumds(Tfihh.G-31). ?hc limils
of {iu,tnrificati{m(l.OQs) for thcw compoundsaw
givenin Appvrdi~C. Of !hc3975 prrssihlcp~ilivc
results,fuurwerefoundillkvclsatwvcIhc1.00. Only
lhf~ ccqxnmdsth~lcxcccdufthe[.00s Wr tfi.w”uwd

andshowninThlc VI-9.

u. VAIIlf Conrpounds.Watersampksfromthe
2S slationswctc an*lyOcdfor M Iargcl voldlitc
compounds(TatdcG-31). ,Sotargetccmqxntrwkswere
foundalIcvclsatx)%ctheLO(X.

h. .%miwdt~tilrCompwmh.Warctfmmthe25
slalionswas.malyzcdftlr7I scnliw]lzlilcc~tmpmmds
(TahlcG-31). Thepkmtici~crhi~2.clhylhcxyl)phtha-
Iatcwasfoundin Ihtcc(d Ihcsamples(TableVI-9)hut
thewlmcmaterialWMftruntfinblanksarxfisatlrihutcd
toIahwalorywm?xminalion.

c. Pt.wicidm. Waler km 25 slatiormwas

.wudyzcd for 1~ pmticidccompounds(Tahk G*31j.
Nrmcweref(wmfatIcvcfscxcccdingIhcLOQ.

d. Ilrrhichfc.t Wakr frwn 25 sfaliormwas
analyzed (or four Ikrhicidc cnrnpnumh: nonr wcfc
(rl:lnd alImclscxcccdingIhc[.00.

8-.PC8~. Waferfrom25stationswmanalylcd

for four PCB cnmpovrrxkrmnccxrcafcdthe LOO
1.,~t foronepCB compound(Arodor ~~ti~)al f~.~

nlkrtlg~~md.intheGuxjcsarqdc.

\’1.IV
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WA7’ER.$A.VI’LJ!”.S

Stmiwda!ileOrganicCompounds
Guajc C“anym Bis(2-c[hylk”xyi)ph[haialc
IndianSpring BL~2”cfhyihxyi]phfhalafc
CJltWi.4 Rix(2.cthyihcxyl)phthalarc

PCB Ofganic Compounds
(h f;tj: Arl-dw ?260

.sEIMw!”,\-f.S,i,vrl.k”.s

Vohati\eOrganicCompoundv

RiuC%ama f2ichlorndifltnworllcthXrw
OWwl Dwhfor#difhnwwncOwnc

Semiwhtilt O~anic Ci#mpwnd~

L) Charna Di.NBuiylphhalafc
rmhU&l Di.N-Bulylphthalatc
O!(lwi Di.MBulylphMarc
SanlaC“ru/ Di.!$.BulylphhaMc
&malillt? Di.!U.Bufylph;hala;c
}ri~dct Di.!U.Bulylphthalafc

‘Alw)f{wnclinblanks.tttimila?kvcls.

regionalwdimcnl$talitms(Ta?dcG..32).andconcen-
trationsO(radllmuclidcsinvmpkt fromIhcsc@real
UaIumswerenwasurnf.Rc*uI!*of fftcanalyvcsarc
jw.wnlcd in TabfoVi.10andG.33. SWAppendixB
f(lr a tfc-criplion(d nlclh(dsfor o~llcc$ingwil and
scdimcnlvampks.

% Perimeter%dIs●nd %dimc~ts. Szmpksarc
COrrmdlycollc~-wdfromsixveilstatiomwithin4 km

(2.5mi) Of theMwvwy Perimeter. A Pnccdura)
rrror fcsulfrd in I(R$ “of Ihrvc samfh in f9U?.

i 1.s
10.4

Iu’x)
2s(n)
I urn)
2 Ifm)

4(M)
37fn

M

u
10

0.I

3.58
3.5a

57fP
75(P
57(P
h3fP
12W

s I I(NP

10
io
]()

0.4

10
10

33fJ
3.30
3.3fJ
330
334J
330

Sampleswerecollccfcdhrn If} wdmxnl vhliom nra?
IhcLahwabwyhwndary and d & mnf?ucrwc of cikght
majorcanyonswith[he Rio Grandr in W’bite RI) k
Canyon(Figs. X}and 21). Pcrimctctwil andvmlimcn!
urnplingVWiom arcliumfmTiddcG.32.anddc:aikd
mwlykal rmulm arc givenin TaMcG.34 for ratho.
chemicaland TaMc6-35 formdah.

u. Radwt”hcmlcu!AI+CS O! Sdtmovrts.
Analyses of scdimcnlwmpks from the @ :.:tcr
MatimnimficatcdIhatconccnlratjonsof radhmw-iidcs

.— —.
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}i* 20. SoilsamplingIncnlions0.1ornewIhcLIbofafOfysire.

were hctow statistically cgahlbhcd @onat hack- C.Organic Analyse3q’ Stvhnrctus.Samples0(
#r(JUndkvcls (Tahk VI-M)) cxccpl(W IWO1}7CA,one hcdscdimcn!swerecollctncdfromhe 12 pcrimcfcr
mlalurannnn,one‘%, andIwo2M.2WPUsamples. scdimcn:s!aliona,twoeffluentreleaseareastakes.

and sevenregionalscdimcnIstalionso and were

analyzed for 68 Malik compounds,71 scmivolalilc
ctxvpnun&19 pcsCicidccomfxnmd$two hcrbicidc
compoumf&ar.dfourKXJs(TableG.39). ~lytical
Mxwatmymcthodokgyis dcscribcdin AppendixC.
Only lhcmccompmunkwith concentration..lhal
cxccdcdtheLOOsarctliwu<wd~abk VI-9).
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}“i~21. Sedimentsamplinglocalionsnnan~nearIhc MorxIory site.

(I) Vdalik COmpOundt Samplesof Scdimcnls
fromthe21s!alionswereanalyzedfor68volalikcom-
pounds:rwowerercpwlcdatkvcIsahovclhcLO@
(Tahtck“l-9andTahkG.3~).

(2} SemmohmleCompndS. Samph of scdi.
mcn!s(mm the 21 walionswereanalyzedfor 71
scmivolalitccompounds.Onlysix wationshadanaly-
scsposifivcfcr thcwcompounds,andanly nnccorn.
poundwas rcprwtcdal levelssimilar10lhmc(aundin
theMankfti Ihcmc!hnd(TableVI.9sndTableG.39).

(.?)PCtiICidto//rrhcidr, and KB Compundt

Scdimcn$sfromIk 21 watinnswereanaly~cdftw19
pcAddc compaanda.IWOhcrbicidcawnpnunds.and
fnw ~ All analyses@vc fCWk.Vk!OWI ~~
(TabtcG=39).

3. (h%fe !kdh sad .Sdkncats. Soil .sampks
werecolkc?cdfrom 10 WaltinswithinLaboratory
bownhfics,andon=sircwdimcnl samfdcswet: cole
Icctcdfrom24 $MiwmWi!hinareasIhathavereceived
frcakdcfflucat(TahlcG.32.Figs.20and21).



l’abk Vl=l& Maxhnumt“wwcawxtiornof Radhmuclidmin Soilsand.Sedimwtts

Numhcrof
Satbns ql I.q”, I’olxtWwniam Mll% zw.2aPu

SIU@ed (10+),CUIO1.) (~”vw (I!ggl qlC”i/w (p4”i/g)

Anakjtid limits oJ”!ktr@m 0.7 ().1

Soik
Rackglouwl(IQ74- IQ.S6p s 7.2 I.(.N

RegionalsIxciom 7 0.8 (0)b 0.72(0)
(hbsitcslations 10 13 (1) 1.9 (2)

.Wiamts
Background(VW- IWOJ 10 ().44

RegioIulstmioas 9 04 (NUAY 0.71(1)
PcnmctcrsIaliom m IL2 (NIAr 0.70(2)

(hsilc Maliotm(cflluenlreleaseareas)
Acid-FucMnCanyon 6 3.0(zwAy O.&l(1)
DK&M NanwuQnyon II 1.43 (4)
MmmdadCanyon 7 27.4 (s)

0.3

3A

3.6 (t)

44

3.3 (0)
S.2(1)

4.0(o)
28 (0)
so (t)

0.00s

0.104 (1)

O.(KM (0)

(MIO6

O.(W (0)
0.014(1)

0.0s4 (0)
0.033 (6)
7.48 (6)

().()02

0.025

0.092(1)
0.056(1)

0.023

0.004(o)
O.WW(2)

5.17 (s)
0.15 (8)

16.8 (4)
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Thc cmwcnlralitms were within therangesohscrvcd
in previousyearsanddid not indicateany ncw rckascs
(TablesVI-10 andG-36). Trilium atoncon-sifcstation

(nearTA-33), IJ7CSaI Iwo stations(TA-50andR.Si~c
Rodd), and 2~QPuat (me stafion (EasI d TA-53)
cxcccdcilIhc regionalbackgroundlimit h) (acIorsO(
ahout2 and arc consideredslatis;icaloullicrswith no
Iikcty unusualrclcascshcing indicated. The location
will hcrcsampkdduringthencxfroufinccrlkcfion.

Three canyons(Acid.Puchlo,DP.LosAlamos,and
Mortamlad)containacdimcnts contaminarcd wi?h
residualradioactivityfrompaalor prcscmrckaacsof
efflucnls(WCSec.V1.C.4.h).Ascxpcckd,theconcerr-
Irationsof radhmuclidcsin IhcsccanyonsexcccdSIa=

IislicallycsfatdishcdregionalbackgroundICVCIS(Tatdc
VI.1O). The conccmralionsin scdimcmsfrom Puchlo
andDP-1.AmAIwmMt“anyonsgenerallydccmmcdowrl-
hiliasIhcrmli(rnuclidcsatcdispersedandmixedwilh
unconiarnirratcdscdimcrns(Tabk G-36). Someof
kac scdimcnlsarcwampnr?cdinto!hc Rio Grandc.
Thcorclicalc~imatcs(ESG 19S1).confirmedbyactual
mcxwJrcrncrtI(SCCSec.VI.D.4). showlhaltheincrc-
mcnla!conlrihulicm10 radioactivityin acdimcntsfrom
CochitiReservoirisasmallpcrccntagcofthcconwihu-
Iioualtrihwahktotypical;cgionaltmcltgroundlevels.
Thetcsultanlincrementaldosesthroughfondpathways
(WC Sec.VII.C) arc WCUhchvwDOE*Sapplicahk
puhlicdoselirnils.

The conccnlraliomin MorlandadCanyonalso
dccrcascdawngradicnl;howcvcrenorunoffha..fcactd

or cxlcndd ptsl k Lahorakwy houndary sincehcforc
theTA-50 wcatmcruplantsrancdopcralingin 1963.
(Seealsodivcw.s.trmof specialsamplingmmductcdorI
SanWfcfcm..Pucbkj.SCC. IX.B.)

samplesof scdimcmsfrom24of k ~-site clflu.
cntrckascareasedimentslationswereanalyzedfor
metalslisted MI&r the EP Toxicitycrircriafor
Ita/ardouswasteto dctcrmincif Owe mighthc any
suchcornaminanr..found in effluentrckasc●reas.
Awdyticxl Iahorakwy mchadology ia dcacribcd in
AppendixC. Noneof theanalysiacxcecdd, w even
apprnachcdIhc thre.shddCtitCdX(7abk G=37J

4. .Sdrriaata im Rn#rrd Reaendm Rcxcnmit

acdimcntswerecollcctcdfromIhrcelocationsin the

AhiquiuRc.scrvoiron theRio Chamaandthreefoca-
tionsin theCnchitiRcscnmirontheRioGrandcwwlh
of LosAlarnos(Fig.22). Scdimcnl.sampkswereana-
lytcdfor 2JSPUand 2JQ02%% using l-kg (2-15,dry
wc@t) samples(100timesihcmassusua}lyusedfor
analy.scs).Largesamplesincrcascihcscnsilivilyof Ihc
plutoniumanalysesandarcncccssary10cffcclivcly
evaluatebackgroundphmmiumconcc:Iralionsfor
fal~wIf- a[mosphcricIcsts.Normalsamplesizes

wereusedforanalyzingfor%{, l)7CS,%. andIolal
uranium(TahkG-38).

Theccsiumconccnlralionof 0.5S+/- 0.13pCi~g
fromtheknw sIsIirma! Cwhili slighlly cxcccdcdIhc
slaliaricallycslabhshcdImckgroundIcvcl of 0.44 pCi@
(Purlymun lWi7a} The uranium conccnIraIionof
4.6 +/- 0.4 plg pCi/g fromIhcmiddlestationalCochiti
slightly CxcccdcdOK slalMically established
backgroundtcvcl of 4.4 J@g, Sampks that
occasionallycxcccdslalislicalIimifs arc cxpcckd
bccauscof ruluralvariahililyanddn nornecessarily
Micatccontamination.l%isissupporlcdby k ovcr-
dl parlcrnof ccsiumandwronliurncunccntraliorwin
sarnplcsfromthercslof Ihcs!atiom,allof whichwere
Mow hackgrnund(TddC G-3R).

Lcvcls of plutoniumin samplescdkctcdin tWO
weresimilartophmniumkvclsfnundinsamplesCOIO
kcrcdin prcvinu.years,whentheconcentrationswc~c
con..iskrtrlyhigheratCoc~itiRmcrvoirthaninAhiquiu
Reservoir(Tahks VIOII and G=38). Scdimcnlsin
CochitiReservoir(cmOtcRioGrandc]ccmlainahigher
pcrccnlagcof fiirwparticksandorganicmarcrialsthan
do sediment..frwn Ahiquiu(on [heChama). Thcac
characfcristicscahanccAc cnpacilyof scdimcat10
adxorbpluronitrwandorhccmctilion...Gnlyoneof lhc
12plutoniumsampkacolkcledhadconccnlratkm.vthal
cxcccdcdOtcsIaMicaIlycalatd!shcdbackgroundICVCI.
TbcsampkfromtheuppersMionat Cochilitied
cwnccnlradonsof 0.0307~i~ 10bccomparedwith
Ihc97.S%backgroundkvcl of 0,023pCVg(Purtymtm
VJl17a}The ●vcrx&Icvdain hothwacwokxwere
_ theIowcstohwrvcdsince1984. Theisocopc
ralioaof % to ‘Pu were19 in bothrcscrvoim
CaacndalfyidenticalWirh Ik ●vcra~ of dwul 20

utrxcrvcdfnrwthcmNewhfcxko.

I
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sedimentaamplcs. These findings arc all consislcnl
wi:t the inIcrprctationof thesourceof the plutoniumat
aillocationshcingdominantlyftofnwIvldwMcfalloul.
ThedatafromtheIWO samples(Tablc W-t 1] fil Ihc
paucmof conccnlrat{orx$andisolopicratiosfoundby
k study(Fig.23). TheCochi!isamplesarcvery near
Ihc Iong-lcfm fncans for concentrationand isotope
do; the Ahiquiusampleswerenearthelowcndofdtc
conccatmtion range. but only slightly bctuw the
isotopkrdo mean.

Bodathe 1990dalaandIhcspecialsnxlysuppnrl
aI!lotAIH’s?5\& ,t otherobscnralionxandinlcrprclati&s(E5G 1981)lhat

}“1*22. Regionalrwcmoim(or6@alscdimcnfsam@ing.

A special study, ‘Phmmium Deposition and
Distributionfrom Worldwide Fallout in f%rthcmNcw
M( tico and Sowhcm CokwadO.” M prcwidcs a
broader regional contcxI h-w Ihc reservoir xcdimcnt
mcmncmcrftswa.. pufdisbcd in IWO (Pbfffymun
lWt_lh).Thisstudywasbasedon Ihcfadiockmicxl
analysesof Iatgcsamples(1 kg) of aoilsandscdimcnw
collcclcd hclwccn 1979 and 19f17from IrnfiofL* in
noffbcmNcw Mexico andsout;wrnColorado. Ma on
sediment%from Abiquiu and Cochiti prcviou.slypu?w
Iidrcd in Ihcannualcnvimnmcftlalsufvcil)ancc●l Loa
A)amosrcporlsarc includedin the Iafgct XCIof &ta.
The fcsuitsoflhcsrudyarcsummafizcdin fig, 23. The
conclusions01 gfcalcslsignifiianccfo infcfpfclinghe
currcnl=mplc%from AhiquiuandCochiIimsctvdm
(1’aMcVI.;]) arc (1) Ihc averageIotalplukmium
concentrationsin Cochi:iarc●lmostidcnficalwithIhc
Conccntra!ionsfoundin theRio GrandcRcacrvoitin
Colorado,(2) all threed k reservoirson k Rio
tima exhibitdi@!y hJWCt ccmccnlfatinnxIhaft fOUnd
intheRioGrandcRcscrvoir.and(3) thekotopicratios
arccAcntiaUy$hcaamc.withncadyCnrnpkteoverlap
of the statisticaltmccrlzinlicsfor all of Ihcad and

[k contributionof pluconiumcarriedinlo the Rio
Ckandcby runoffthroughLosAJamosis a smallfrac-
tionof Ihat atlrihutahk to worldwide fallow on scdi-
mcn~.in k RioGrandc.TheIcvclsof plutoniumon
sedimentsin Ihc RioGtandcrcprcscntamixingof lhc
generallyhigherconccnwa:iormand isotopicratios
obscmcdonsoilsandscdimcnlsfurthernorthinIhcRio
(ifandcdrainageandIhcgcncfallylowerconccntfalions
and lower isotopicfalim found in fbcChamasystem
rcscrvoiraand soik of NCWMexico. There is no
mcasurahlcincrcascin conccnlralionsbelow lms
AlamosCanyononk RioGrandc;thctcisnomcasur.
ahlcincrcascin hotopkratioaawouldhccxpccfcdif
tbc higbcr-conecnwarion.higher.mliob Alamos
Canyonscdimcntt(Sec.VI.C.4.111and VI.C.6) were
makingaIargccontrihulion.

5. Tma..~ of Rsdkmtrclidcsin .Scdimcatsd
Ruaofl fmrn ●a AcllweWasteManagcrrwnfActa
(TA44. Radiamudidcstransfwctcdby surfacerunoff
haveanaffiiily ftwscdimcnl~rticks atmchcdby km
cxcbangcoradwrption.ThusfadioffucIidcsinSurface
rurwffrcmltoconccntntcinacdimcnwNinesampling
smtinnswerecshhlishcdin 1982outsidelhc@fKkf

fcnccal 4rcaG (TA=54)fo mrmitofposaibklratmporl
of fadioaudidcshystormrunofffromfhcWXSfC sfofagc

●nd dispoadarea (Fig, 24). ‘k samples were
collcclcdin August1990(TabkG-40}

o. Radioactrn”ry. Some fadinnuckks arc
wan..d fromMCsuffaccat Arcs G in wqtcndcdor
hcdsctfimcrtts.This ccmhminakm& ffwn k land

whet ad & M4 related10thewa.ucsin Ihc pit.. and
shafl.s.k & residualcontaminationin Ihc Lmdsurface
M occuti duringhandlingof Ihc WXWC<Tritium in
sod mnis!urcwmahwt5 to 10times!hc background
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‘I”mhkVl=ll, IUMumAnalysm from lhwvdrson the
Rio [“hamsandRIoGmndc[fK’Ug)a

Mio
l.uf$f zwu~ pvup”pp@

Iwo Upper

hfiddlc

LOwcr
.i (s)

Uppm
Middk
fmwcr
z ($)

0.7 (0.4)
0.7 (f’).s)
0.3 (0.1)
(L2 (0.1)
0.3 (0.2)
0.2 (0.6)

0.1 (0.6)
0.22 (0.06)
0.1 (0.1)
0.14 (0.1)

0.7 (1.1)
!,6 (0.6)
1.2 (0.5)
0,8 (0.7)
1.7 (2.3)
2.s (?.3)

1.6 (().1)
1.1 (0.1)
0.7 (0.1)
1.1(0.s)

6.0

12.7
8.8
7.5
M
7.5
3.7

(6.3) 18
(0.9) ;2
(1.7) 23
(3.1) 19
(2.6) ~~

(0.4) t8

(M (0.1) 8
3.7 (0.2) 17
3.4 (0.4) 34
2.6 (1.6) i9

19.7(14.0) m
24.1 (7.3) 15
21.2 (6.1) 18
17.5(13.8) 22
21.1 (2.9) 7
49.3 (7.3) 20

30.7 (1.1) 19
22.5 (1.4) 20
9.4 (0.4) 13
20.9(10.7’) 19

limitin sevenof theninesampksfor no apprcnt
reason.T@ willhcrcwmpkdduringIhcnextmuling
Innnitoring. Ptulnnium23X in CMCCSSof background
~f}ofti pCL,g) WUmd aI SfaIinn 2 (0.f#MpCi/g].
Pltmniurn230and24fJcxcccdcdbackground{0.023
pCi’g}al .Slalhm9 (0.02fJpCL’g). Ccsiumandgrass
gammx were near or klow background, WhC~
cwnhincdwithstormrunoffin Calbda dd BUCynf
PzjariloCanyon;Ihccwwcnlralinnnf fadinnuclidcsin

IiKsedimentshamAreaG asc dkpcmatandarcIW
dctcctabkal lhcLahwahry hnmdmyalSla[cR@ 4.

b. Organic Analywt of Bed Scdimtn;s.
%@CS d bedacdimcnmWWC cdkcrcdffumlhcnine
$cdimcnlslalomaroondAreaG ●ndwereanalyzedfnr
68vdatik compumh,71acmivotatikcompound+,19
~kidc cnmpntm&twobcrbicidccompnunds,and
foot PC* No fargcicompnus weredcmlcd al
kvclsahovcMeLOQ&
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6. TmIs nm Uf Nadttmucfidcsin .Scdimeala 12 Slalion..Wcfc anafY/cdfor radinchcmkal
chemicalcnn.vliluenl$d fororganic4mqmmd9.

ksulk$of analysesof acdimcntsamplesfor rmfio-
chcmi[.alsUcff.’ Comprd wifh Ikc SLNBIIL.tliy
cwaNishcJIc-,t’lsfor rcgttm,dtwckgrmmd( 1977-IWfi
[Pun}mwt199731) and no IWO C,-:IllS rx.,.J. J
!kst backgtuwtdIcvclt,ASshown in “rahlc G.41.
Phwmium hasoften hccn found at Icvcls cxc-cctfing
%ckgvwndlimit..in previoustnrmbting. Thxphlw-
niumrcpnrtcdisaflrihutabktoasutfacccontamination
itiidcnlOwloccufrcdIn WIY’J(Purlymun19f17h,ESG
WftR)

SctfimcnrsfnwnIhc 12 stwim. wcfc analy~cdfor
chemicalcumuinscnt.s.Theresultsof theanalysesindi.
catcdNw:conaiwcnwWCJCbcbwthrdtoltflimitsICW
EPA’sEP foxkityc;ik;fz :.mccnwacinms((’ableG.
42). ‘(Rcgrcalmajofilyof fcsul’sWereMow Iimi:sof
analyticaldcfcclinn.

.. :. , .’



\
“. ... *

.,8. ~y:? “ybbo,
~?-<!;)i ..~:k?f, #

!=
. .

. CM Ing
Sta?bn

“.

Al *.
,. t’

---- .. . I\ . i . ““”A7”

Fenca

.- ~2 : ..
..’. “;

x ~~•ÿÿÿø

\.. .
/,..”... ~

. “ 3 \ ; !
“\ .’“ -..

.. -. e.
t..

‘.~.....,, . ,(A. +5
t;”~,y;-.. r,----.,, ~*..

x

~6
. . ..... . .. ,

~~,1‘... i . “ “l”?::*m.,.-8....,.. .,>. ‘%.....
paiat!~’ “. ““‘W*.$L.$~:~.‘:? ‘~ ,,.....

.

\ .

,/

40.........
?A-.. ”<”””””,

,“

,/
.--. ”

. .
‘ . . ---- InlarrmrtrmStream ‘- Fi~@ -“- “.’ .
A %dimam Slarion

. .
.....

“.... . .

analykd diffiilks. BCGOUWof tehcw mtainticsin
Ihcanalyses.additionalsamplc$willbcndlccfcdnext
yearfwmganicanalyses.

Th;ccdeeptcs$WCW(D1-5& DT-% md fYT=I[q
wereu.scdtomunilofpmaiblcmovcmcfilof comarni~
nanlsfromhe sha[tstolhcmainaquifct(Fii 16). The
dcplh10Ihcmainaqwifctis abmt360 m(l 200ft). No
waleris pcfchcdin bedsMw#m [heSuffaccof Ihc
mc.saandhe @ W.theresinaquifer.Thechcmkat
aad radiochcmiedqdty of wzterfromt?wsewells
isdkatcdm amfmhdm fmm actlviaicaaf TAs49
(*C. vLc.4.&andT*G-2z mdG-23)



V1l. FOODSTUFFS MONITORING

{’oncentratiom of rmdhmuclidcsho prwducr,kc, ●nd Imncyumpla cofkctedf~m
J.ahoratq urcm werecomparedto rsdienuclldmIn foodstuffscdkctd frnm mgtond
t)mdqpund) wwm.AI.soofish (catfish●nd cnppk) cdkcti from ● rrscrvoir downsmcam
from Ihc Idwratwy (( ”nchhl)wre compmwdwithfhh cdkckd from ● tmervdr upstream

from the Ialwwahwy(N@uiu). ,Mostratilmtudktm In produccotwo snd honty sampka

colkckd from l.ahoratn~ ●rsm werenot slgnlfkntly diffcmntfrom fmdstuffscdkclcd
from hacttgrmmdvnurccs.TrUitWW(.sM)kt+ however,wcw bigbrr in prrduct, k, ●nd
hmwywampk~colkdcd from Iabnrstoq ●wss that 10 foodstuffs COIkctcdfrom hark=
grmmd or pcdmdcr kxdions Noney●nd be sempka cdkctwl from Ae Mswm Pbys&a
}“acl)ity d “rA.S.l hd thehi~d Jfl contents.Md dbndjtk kttb in fkb cdkdd frem
(“ochiti Ikcrvdr W- nd d~itinlty diff~m f- fkb cdkted from Abiqula

Reservdr. Owcrslf,dkmuelkka In foodstdh m ~ mcd~ of lAomtory opemt)om
cantribmteonly● miautcfractionefdowsrccclvedbythepabfk.

I 2 PRowcGSAwLwusmnou
-Pwl sMPtlmasTATlm

*U. Pwfumaadffahsampfisglocakns.

~— w.;



. .

I

.

N204

Nf(x

c

Slm

Wloo o EJOU
—- +

4
. .

“:’ -l.. I ,, ~;<; ,. .,
?.

*2
Lw

!:9.,, -. ,,.

Lxm E400 E590 E600

4?)
AJanlos - ‘ ‘“, - ‘ ‘r- ------- I

-.—-—.
...-=

“- \
1; “,; b.

6“*1t. , , ,
;;

‘ A\.
*:,*, 10 \

O. *@w,.
i, .0

-(
m.

. .

b
8 r 1 f 1 !

Wmo o E1OO E200 E3CQ E400 EOOO

FKu19

N200

Bum

o

Slm

gr~-ing wawm can IX (mud in ?ahk G.45. lxvclsof
~~,c1~‘~-. 2M~, :~:wpu ad rota]urmium in p

ducc cdlccfcd hm Ixohwatorylands were nnl
significantlydiffcrcnlfromfaod.uuffs colkctedfrom
pcrimclcr fw fcgitmal sampling Irnlkn... J1{ W* the

tmty ratfiwtuclidc that wat WaIislkallysignifiiam in

produce cdkctctl from Lahwatwyarcaw TRc
diffctcnrcin ~}j valuesMwccn WI-sik and off.sik

hxaliom.,bwcvcr. was small(i.e.. 1.20pCi/mL)
bhmmry ctmvibukm II) dmcs receivedfrom

producecmulm@on, iidudinjfIhwfrom-w, pamcm)
fhrcaf10 lhc hcdlh and safely Uf fhc &ncraj pufdk
(Scctitm111.6.8}

c. FbJB

Ctappkwere notcolkctcdfromAMquiuR:actvoit
Ihk past.aeasoa;Ihc low walcf levels al Abiquiu
secmcd10IwvcinhibifcdcTappit*frnmreach.:$ their
spawningareas.tlowcv~r,Icvclsof radioncq”lidmin
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VIIL

A. JkvourccC“onwrvariknandRccrrvcryAct

I. RackWrrurrd.Thc RcwwrccCrmsctva[ionand
RcmvcryAct(RC”RA).m xmcndcj by Ore}Ialardms..
and Solid W“awcAnwndrrwm (W5WA) of 19X4,
mandam a comprchcnsit”cprogram to regulate
hazardtwsw~sIcs.fntm gcnctxtion10ultinuwcdivprA.
Tbc cmph.lsisO( thewncndmcntsk m rcducc.W.
ardwmw.wlcvolumewd Icmicilyand10minirnilclad
diqwmllof h;I/;ff&wsWXSfC.~fajf)f rcqUifc~nI~ undcf

JfSWA[h~timpct W;IVChandlingal the[Arwatnry
wcprcwwcdinTahfcVlll. 1.

TbcEn%ircmmcnl.dPrwtcAonAgency(EPA) has
gt;vwcdRCRA aulht)liz~tit)n IO N*CW ~fcx~.oc
Irandcrringrcgul.ittvyommdof hxrnhms wastes;rr

Ihc !Wc”s Envi;lmmcntal ImprnvcmcncDiviskn

(SMEII)). Slafc w!kwily for IWa;dnus wade
rcguta;ionis OtcllalardoutW-C Act (#iWA) and
lfalardrnmWIWCMmLogcmcnt!?egutakn(}IWMR)

}{owcvcr,NMEID hatnotyetnhtaincdautbnrtiation
for impfcmcnlingk IW4 RCRA amcndmcm...
NWMR An@ Ihcfederalcdika!ion for gcncrxing
andmanagingha~ardouswastc.AhbrnqrhIhhadoption
makesIbc Starercgutatimtsmntc tmmtistcnfwith
fcdctal rqprlalim}s and easier to infcrprrt. wwnc
crmhninn will crmtinuctrccauscrwtty1* fcdctat
rcgutalinnsineffect00My S.1990,wereadopted.

The MOratory prmluccs● widevalictyof ba/-
ardnu..wkucs.SmaltvAuncsof allchemicalsIistcd
rmdcrdOCFR26t,33couldexistat Ibc &tory asa
tcsultof nngrringmscarch, Prnecsawastc~ such at
liquidwastesfmm circuithoarrlprcpara!innandIiIhium
bydtidcaaap frrrmmclatmachinin~arc gcnctticd
frnmon@ng manufactudngnpcraIion9lbaI supptwt8C=
search. AIIhnugb tbcy occur in targcrvohrmcsthan
discardedI_cwy cbcm&xls,procck-vvmtcsarc fcw
in nundw, Ihcy am wctl dcfmcdoand art nnt acatcly
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prohihit plxt”cmcnl cd hulk liquids. ccmtainctticdliquidha/ankus Wmtc.or f~rchulkW
freetiquids;cw-nwilhadwrhcnts.mlandfills;

prohibitIwtdfilldmpovalof certain wastm and require thaI the EPA rc%icwall Iistcd
Wastes10Jctcrminc their suitahiiily fot larddispwsal;

cstahlishminimum fm”hnologyfcquircmcnfs for Iandfilh to include doubklinersad
Icdh&tc<”sMm;

requireEPA IOc~tablithminimumIcchrwlogyrequirementsfor undergroundIanhs:

requitegcncrmm of mamfcstcdwaskstocertifythattheyhaveminimimflhc vmlumc
nndttmh-~l)tlf wavtcs10Ihcdcgtcccc-onornicaflytfasiltk;

rrquircoperatorsof landfill-vor surfaceimpuunctmcnts10ccrlify lhaI ● groadwatct
monitoringprogramisin@cc. m todmons;ratcIhz;Ihcy Ra%ca waiver. hy P&wctn&f
?4.IWS. with failureIodo w rcwrltingin lossd irtkdm ttatttson Novcmhcr23,19$5:

requirefcdcnl intt.dla:ionvto suhrnilan invcnttwy.of bardnus wastekcilitks by
January31. IW6; a.ti

tcquircfh prep.walitm.by August8, 1085,of a health~wswncnt [or fandfills ●rI
surfaceimpmtndmcnts.wckingaPwt B pcrmk

loxic.I{igh.cxpl{fii$c(l{E) wavtcsinclude small picccs

ofexplosivesandmtfamirtakdsludgesandliquidslb
areIhcrmallytrcarcd4nt site.

Gn March5. Iw#}.theNew,Mcxicol+lamrr
approvc~rcvi.viwmtotheSold Waae Acttnandating
thatthe N+ MexicoEnvimtmtcntalItnprovcmcnt
titd (N,MElll)ptOftlUf~fC~W did WXvtCtlMllaSC

oregulationsby July1, IW?I. Thu MoralOry it
nflyopcralingunderthe!50!10U’”.stc.Managcmcnl

Rcgutafiorm(SW,MR.2)prornul~tcdhyOtcN,MEIBon
A@ 14, W*Q As a rcwh of SWMRC2.a nntk.-cnf
intcmto cornimrc10opctm Ihc TA.S4,AreaJadmirv
“istralivclycontrolledsolidwaUclmdfilltiavauhmitkd
tothestaterinJulyIQ. 1989. StASqUCnalyoatdw
nnticed intcn!wat wrhtniucdw tk Stareon Auguvt
14, 1989,to corttinveto diqnne askvtov aI TA.54.

AreaG. To comply with SWMR.2. a r- ~it wa..
cxcavatcd.a! TAc54.AmaG ia 1990tornnnnfiilUm-
pcc~tadioactivc.am$aminakdashcsta Nmwad;cMco
tivcavk~ox it currcdy hcingd&Mcd off.dk.

la addibn 10IhcTA44 AreasG andJland~lls.the
Moratnry. in .supfmrtof theDcpartrncntof Enctgy
(DOE) ●rk theCmsrnyof “- Alarwm,providedtlw
SlakW* ● Notkco; Inknttommlrnuctorqurakthe
Lm AlarmsCountyMunicipallandfillIncakdonF-
Jcmc/RnadcastofIhcMawakwy”ssdvagc yard.TM..
Iamffillis ownedhy Ihc DOE andqwatcd hy he
County. Nmthx/ardnus.nnnrxdi4mclivc.and twtad.

rninisrralitdymtrrolkd snlidwam gcnmtcd hy the

Iahcrxkwy●rcdkfxxvcdatIhcCoutiy bdfill. T?ICU
waucs cotrtpchc no greatct km 3S’%of Ihc lo4al
WIIOJSWs1(wdidwastesdivptncdalhe Iwdfillperyear.

k
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TableVIII-2. EnviromnenttilPermitsunderwhich the bhora(ory (@u-ated in 1990

~xpiration Administering
PermitType PermittedActivity IssueDate Date Agency—

RCRAhazardous
wastefacility

PCBsa

PCBoil

NpDESc.b Alamos

NPDES,FentonHill

Groundwaterdischarge
<
= plan,FentonHill -
-
& Air Quality

(NESHAP)r

OpenBurning

OpenBurning

NMLWIX

●pdycldwimkd biphenyls.

}iazardouswastestordgc,
treatment,anddispotil

Postclosurecare

Disposalof PCBSat
TA-54, AreaGh

IncinerationofPCBoils

Dischargeof industrial
andsanitaryliquideffluents

Dischargeof industrial
●nd sanitaryliquideffluents

Dischargetogroundwater

Constructionandoperationof
fourberylliumfacilities

Burning of jet fuel
forordnan~ testing

Bumingofscrapwood
fromcxpcrimcnts

Dischargeof sanitarycffh:erits
fromseptic tanksystems intosoil

November1990 November1999 NMEID

Applicationsubmitted EPA
SeptcmherIWl

JuneS,IWO — EPA

May21, 1984 — EPA

Modifiedpermit March1,1991 EPA
January30, IWO

October15, 1983 d EPA

July9.1990 June5,1995 NMOCDC

Dcambcr 26, 1985; — NMEID
March19,1986;
Scptcmber8,1987
April26,1989

(ktObt?:6,1989

June22,1990

h

October6,1990

June221991

—

NMEID

NMEID

NMEID

I bNoinci~mtion occurredduring 1990eventhoughtheactivityW8SUClmitCd.
CNationalpollu~nt DischargeEliminationSystem.
‘Renewal pending.
eNew Mcxim ():1ConsemationDivision.
fNationalEmissionStandawforHaiurdousAir pollu~n~.
8NcwMcxi~ LiquidWasteDisposalRegulations.
h~tcsva~ dcpndingonindividualPcrmifs.



gill.dimcllarks(T~-16-543,544,545,and546)were
rCtIUWUl from Ihc Yiid ;I( thu TA- 16 stcarnplant.
These lanks UTW rcplaccdwith or.; 150000 gallon

;dmwground[ili]li. A 4000 galhx~g;isolinct;mk(TA-
)6- 197)W;IS rcmovcdandrcplaccdwithaslate-of-the-
wt 1(]tMM) @hlo d(Nlbk W~lk!L! I;lnk with an
aulom;ltcdIcakdclccliwrsyslcvnid spill andoverfill
proh!clion. The find lankwhichwitsrcmovd wasa
550 gallon dic.scJt;mk hw;Itcdar TA-55(TA-55-15).
Thislankhasnot yet been rcplaccd, ([ wili hCrcplac~~

wilt);IvaulIcdtankduring1991.

5.OtherR{XA Adi}ities. Areas L andG, localcd
fitTA-5.f on Mcsila dcl Bucy, hitv~beenuwi for dis-
posalof h~zardous;\ndmixtdwastesanditrcsuhjccl10
RCRArcgulaliofl.Inf(wmaliononagroundwatcrmon-
i((wingw“itivcrfor Iw[hArc;{sL andG hashccnsuh-
mit[cd10NMEID. VadoscZ(NM(the subsurfaceabove
rhcmainaquifer)monitoringishcingconductedquar-
[crlythroughoutArcmL d G 10 identifyanyrclcascs
fror,tthedisposaluni!s.ThisIypc ofmonitoringisused
IOdc[cc”(theprcscn~.c(~forgfinicvaporin [hcvadosc
zone. A Io[al{}f 27 nmniwringsystcmshasbccrt
cmplaccd,oncduringthepiis[ycitr.

T;ddcG-31 lists hazardous waste tnanagcrncnt

fnci]ilics al [Iw bht)r;{[ory. [n FY 19x9,Ihc TA.40
scrapdcw]nali(mpirusedftwtkstroyingHE scrapwas
clowt I() wiisr~ dc[(mation.All scrapisnowhamtlcdat
otherctctonationandopen-hurningsifcsincludedinthe
i%mBpermit,A closurepktnfor[hcTA-4flfitcilityhas
twcnsuhmittcdto NhfEID md is cxpcctcd to bc
apprmkdin IW].

A RCRA-pcrnlillcdc(w[rollcdairincinerator(CAI)
forIrca[ingha~;{rd(>uswasteisIocatcdatTA-50-37.A
trialburn W“ilSconttuutd in Oclotwr 1986. The raw
tkm weresuhmiucdm NME!D in Dcccmbcr1986,and
z fin;tlrqort for fhc fcs[hum wassuhmiucdon Miirch
5, ]987. Thesedatnandchcrcpw{wereusedtosuppnrt
Ihc Lahor;dory”s;ipplic”;ltit~nfor n hazardouswaste
pcrrnitf[w Ihis f;wilil~.,The permitwas issued in
Nownkr 1989. TIIC CAI is currcntfy clod (or
upgrfidcsml nwdific;ttiorrsIO improvercliahilityto
allowthehurningt~fwwdconaroutirwbasis.

6.K(:RA (~omplianctInspecting. InMarch t99t),
Ihc EPA and F4MFfD conducteda joint hazmious
wastecomplianceinspection(TtihlcsVIII-3 andG-52).
Violations“#crcnwcdnndaNoticeof Violation(NOV)

was iswcd by the NMEID in JtJncIW(). The
Laho;atory’sresponse,suntto NMEID in July ]990,

WiIS foundiid~quiil~by thntagencyin I;IICJuly 1990.

lk NMEIDwas~hcImi it~~tl~yforIIICRCRAportion
of thisinspection;theEPA wa; wsponsitdcfnr the
cvaluatinnof [hcL tnttDkposa’iRestrictionrequire-

ments(HSWAprovision),

B. CleanWaterAct

1. Laboratory I.lquid Waste Discharge Permits.
The primarygoalof theCtcanWaterAct(33 U.S.C.
446ef seq.)is to rcsmrcandmaintainIhcchemical,
physical,andbiologicalintegrityof thenaiion’swatws.
The actcstahlishcd[heNationalPollutantDiwhnrgc
ElinlinatimrSystcm(NPDES)thatrequirespcrmiuing
of all poin[-sourceeffluentdischiirgcsto thenation’s
wa[crs.‘I%cINPDESpermitsc~lithiishspecificchcnli-
cal,physical,andhiologicaicriteriathatan cfflucn[
mustmeethcforc!iI isdischargctl.Althoughmostof
thebhortitory”seffluentisdischargcctlo n(}mlallydry
armyos,the bhoratoryis requiredto mcc[cfflucn[
IimimtionsundertheNPDESpermitprogram.

ThcDOEhastwoNPDESpermits,orwcnvcringIhc
cffiucnldischargesatImsAlamosandonccnvcringthe
hntdry rockgeothermalfacilityIncatcd50km (3(Jmi)
WCSIof lms Alamos at Fcntmt Hill (TahleWI-2).
Bothpcrmi[sarcissuedandcnforccdby EPA Region
VI in Dallas,Texas.However,throughajointfcdcrni
andstaleagrccmcnl,NMEID actsasfhcagcn[forthe
EPA and performscompliancemonitoringand
inspections.

TheNPDESpmnit for theLaboratoryexpiresnrt
March1, 1991.An applicationfora ncwpermitwas
suhmi[lcdhy [hc Laboratory10the EPA on Scptcmbcr
4, 1990, in order to meet the 180 day suhmi(tal
rcquircmcnlhcforcrhcoldpermitexpires.Thepcrmil
applicationinchdcdcxfcrrsivcflow-monitoringand
samplingrcsullscomplctcdby HSE-8 in acxwrd;mcc
wilh pcrmi[applicationrcquircmcrus.Twcn[y-eight
oulfallsweresampledandanalyseswerepcrfomwdfor
more than 150 pollutantsforeachsample.Analy[ica[
resultsandflowmcasurcmcntswereincluchxlin the
Laboratory’spcrrnilapplication,It is anticipatedthat
IhcEPAwillissueancwpcnniftofhcbhoratorywith
morerrumcrousandmoreslringcnteffluentIimilalions

viii- J
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‘l”dde VIl103. Ihhttmental inspections and Audhs(lmducted
at theLaboratoryin 1990

Date Purpose PerformingAgency

March5-9

March

April 20

May 21

May 23& 24

May 24

August 27

Olmbcr5

during lW1. The

Hazardouswaste“.]anagcmcnlinspection lUMEID/EPA
kmddisposalrcs,liclions

RCRAcompliiinccinspection NMEID

Inspcdionof OtowiWelldischarge NMEID

Inspectionof TA-3 powerplantacidrclcasc NMEID

NPDEScomplianceevaluationinspection NMEID

FIFRA inspection

InspcclicnofOlowi Wellcleanup

Inspcdionof oily sheenfromTA-3
slormdrainagesystem

ncw pcrrniI will also include
rcquircmcnlsfor binmonitoringin which an aquatic
spccicssuch as a fatheadminnow is inIroduccdinto
wastcwalcr effluent 10 dctcrminc loxicity. The
Laboratory’sexistingpcrmilwill rcmainineffectuntil
thencwpermitisiswcdbylhcEPA.

During 1990, the En\’ironnlcntalPrntcctionGroup
alsoinitiafcda waslc streamidentificationandcharac-
terizationprogramin order 10 verify that each waste
streamis properlymonifnrcdunderlhc outfallcategory
underwhich it is Pcrmiltcd. Thesesmdicsconsistof
dyc testing.infcrvicwswilhusergroups,andcoordina-
tion wilh other Labomtoryorganizations10dcfcrminc
snurccs.conccmratinns,andvolumesof pollutantsthat

cnlcr waslc slrcams, rcccivc Ircatmcnl, alidarc dis-
chargedto thecnvironmcru.

Two ~mit mt~ificali(jn packageswere submiucd

by lhc Idmmtory to theEPA during1990lhatincluded
requestsforadditionalnulfalts,dclclionof oulfalls,and
informationon ch;mgcdIrcalmcnlor wasfcslrcam
conditions.Al Ihe prc.sentIimc, Ihc Lahoramry’s
NPDESpermitfor LosAkwnosincludestensanilary
wastcwatcrIrcalmcntfacilitiesand 112 industrial
rmtfalls.ThcNPDESpermi[forIhcgcolhcm)alfacilily

U.S. Dept.of Agricuhurc

NMEID

NMEID

al FentonHill includesonlyoncindustrialoutfall. A
summaryof lhcscoutfallsis includedin Tablr G-53.

Underthe Laboratory’sexistingI’4PDESpermitfor
LosAlamos,samplesarccollcctcdon a weeklybasis
and resultsarc reportedeach month to Ihc EPA and
NMEID. During 1990, effluent limits were cxcccdcd
ninelimesoutof 284samplescollcctcdfromthesani-
tary wastcwatcrfacilities. Effluent limits were
cxcccdcd44limesoutof 1971samplescollcctcdfrom
theindustrialoulfalls. ApproximatcIyhalf of these
industrialcxcccdanccswererclalcdtothe surfaceacid
rclcascal IhcT.%3 powerplantduringMay, 1990. As
shownin Fig. 27 and TablesG-54-G-57, overall
compliancefor thesanitaryandindustrialdischarges
during1990was96.8%and97.8%,rcspcclivcly.There
wasno di.schargcfrom Ihc industrialou[fallal [hc
gcothcrrnalfacilityalFentonHillduring1990.

2. ~“ederalE“acilityComplianceAgreementand
AdministrativeOrder. EPARegion6 i~sucdarevised
FederalFacility ComplianceAgrccmcnt(FFCA),
DocketNo. VHO-1240 to DOE/Los AlamosArea
Office(IAAO) onJuly12 1990.Therevi.scdFFCA
pmvidcd interim cftlucntlimits and compliance

VII I-6
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DOMESTIC WASTE DISCHARGES INDUSTRIALWASTE DISCHARGES
9 Violations in 284 Samples 44 Violations in 1971 Samples

1990 1990

Compliance Compliance
98.8% 97.8%

Fi~ 27. SummaryofCleanWaterAclC@nplianccin 1990.NPDESPermitNMO028353.

schdulcs for OuIfalls 04S. 05S, 09S, and 10S (Table

G-58). InlcrinlcfflucruIimiIsand schcdulcsof
complianceforOutfalls05Sand10Sweremhlcd10the
existingFFCA (Table G-59). DOE/lAAO did noI sigc
theFFCA untilJanuary8, 1991andthereforeIhcFFCA
M nolbccomccffcc[ivcduring1990.

On July 19, 1990,EPA Rcgiorr6 scmcdan
AdminislrativcOrder(ACJ),DocketNo. VI-W-1263,
ontheUniversityof California.ThisAO containsthe
samein[crimIirni”sandschcdulcsforcompliarmasthe
FFCAi.ssucdwDOE/LAAOmrJu;y 12.1990.

On Dcccmhcr19, 1990EPA Region6 seweditn
Adminislrntivc”Order(AO). !kkcl No. \’l-(~l067 un
k Alnmos Natitmal Lahor.,..)ry. Tl,, AO listed 13
violations of the L“~lwr;it(vy’s NPDES pcrmil duriw!

AUgttsIIt}Novcmhcr 1990 nnd required Ik hbo~aktry

I(I Iakc corrcc”lil”cnclions nwwary 10 ~limin;~tc and

prcvcnlrccurrcncc(tfIhcufflucttlviobli~~rk}ctlcxkIn
addition,theLahorawrywmrequirc(lK>submii:1 rtport

detailing the specific cnrrcctivc acllo~. For any
correctiveactioncxcccdiftg3t} days, tPf~ rcquivd

LANL [u suhmi[a“jdanfor chmina[ionandpwvcqlion
of ,!hc Iisicd violations. In 1991, Ibc L@mtory
prcparulandsubmi[kxlii rcsporwM EPA htiluding
corrccti~’cacti{m~wkmt md pr(”$wtl schc&@
ncccwwrytoachicvccompliwtccwiththeA().

3. Sanitary WastewaterSystemsConsolidation
Project. Thepurposeof thispr~!jcctis [o eliminate
violationsof the Laboratory’sNPDES permitl-iy
constmctionof anew,ccntralizcd,sanilarywastcwatcr
trcalmcruplantatTA-46. Thisplaru will rcplacc the

TA-3 w~slcwalcrfrcatmcntplant,whichis over30
yearsold,andsevensmallertrcahncnffacilitiesthatdo
notconsistentlymortNPDESdischargerequirements.
The new Ircatrtwnfplant will zko climimitc approxi-
mately 30 scplic wnk systcmsthroughoutthe
Laboratory. Chnpictimrof construdion and full

operation (If thisplantis requiredby July1992under
Ihc!.dwr;imry’sagrcenwnf(FFCA)w.ththeEPA.

l%c proposed Saniwry WastcwaterSystems
C(mo!idationProj~ @WSC) is desigmedto mccl
amen( aad aniicipiated dischargervquircmcntsand10

wsult in a significantsawiogsin opcraliogandmailllr-
nancecosts.Theprojectittclu&approzirnabcly19km
(:2 rni)01ncwgmvitycol!cc;icmlinesandfiveliftstt-
t~onsthalwit!collcetsanitarywastewaferfwtt mostof
thetccltnicalareasof theMmnstrwy.Thenorthintct-
ccptorwiMbe-d alongPajartiRuad fromTA.3
toTA-45,whichis[hcsi(cof thertcswcatmcntpltwl.
ThcsottthhrtcrccptorwillheIncatcdalongR-SituRoad
fromTA-9 10 TA-IR Two lift statirms will pump

waslewalt!r from this locationto theTA46 plant.

Vlil _’
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Fxccss[rcw[cdcfflucmwill lx”dischargedto Carkla M

BuuyunderIhc Latior:lttlr}’sNPDES pcrrnit.
“1%1.Ti[k 11plans :;mt spcc.ifiL”ationsfor Ihc SWSC

Projcc[were L“omplckxfduring IWO by the consulting

coginl’:’riin(l were approvedby Ihc Laboratoryand
DOE. The mrgct LI;IICfor cxm)plclion 01”conswudion
and star! up of the new”trca[mcnt plam is July 1992.

4. (“ompliwtce Kvaluution inspection. On May
23 ~ind~4, IqYt), lhc NMEID ctmduulcdan NPDES

C(Mlljdii\llL”L!ctwlu;~tion inspection (CEI) al the
Mmmtory. On July 16. IYW NMEID maikl a wrirlcn
rcpt)rt of the CEI findings II! LANL and DOE. Major
dcfic”icnc”iuscilld in lhc inspt”cliorrrcprt ctmccmcd
t.ll;lr;tc”lcrizatitll:ot’U.ISICslruams,opcrfilimtand nlain-
r~”n:llk”u.Ilrtxydurcs, dl~wnwnlaliono and rccortf

kccpirrg.

Ill” Mmmtory’s w.riltcnrcsportsc[o [he CEI was
wluni[td [o NME]D ;tnd EPA Region 6 on August17,
1990. llw Ldwr;m~ryis in dis;tgrccnwritwi[h a num-

ber of rhcfindingsof [ill” CEI d provitkl additional
informarirmin support(If ils response, The response
aksoincltrdvddocumcn[;ttinnt)f actionsthatIANL has
Iakcn and will t;!kc III ~wrrcctdelicicncirs identified
along wi{tr additional i:lformalion rcqucstcdby the
NMEID. Corrcclit”t” m-lions docunwmd in Ihc
rcsponw inchlut Csl;lhlishtl]l”nlof a waste slrcarn
idcntifit”miwrwtd char:lt”t~”riz:~tii}t}program w verily
IhatW;ISICstreamsar~pnlpcrlypcrmi?tcxl.Indimproved
Itpcr;~!i{\II wd rminl~”nnm.cpr(IC”LdLLrCs.LANL hasnot

rcx-ui~’cd a formal rc>}rnmwfrom EPA Region 6
wg;lrdingh. CE1.

5. .SpillPrevention (’ontrol ●nd (%nrnterrrteasure
Plan. The SP(”C Plan w;Is rcviwf in IWO and is a
c“i)i]ljmhcnsivc nnd silc-sfxcific pl;m for spill prc-
vcmitmaI thr LAwr;ltory. This plan includes ihc wgu-
l:llnr}’ rl”({uirt”munrsfor (~il pt~llulilmprmmmlionumlcr
41)UN 1]2, and f(}rtmt ln;tn;lgcmcrrlpractiucsunder
40 CFR 125. “l”twSP(”C Pl;m co~ws comainmcnt
sirut”iurusand opcraiitm;tl prt~”cdurcsfor oil imd
chcmic;i]I:Ii;ksIt) ntinimiit”it rclc;lscinio Ihc cnviroiJ-
IIWIII. Appcndiccs!I) I}icph iilc”ludcrcportabtcquan-
tity Intdc\ for t:lriou~ c+unic;ils;inclihc mcchartisrnfor
rqxtriing IhLWCrclcascsIII !hl. :Ipprtlpriatcmamtgcrial
:Intf k&J];lh)~’ agML”iL”>. This plan complcmcms
cxislirrg ;dmini~ir;liivc rvquirmmvrls in ,thc

hboratory’s Euvironnitxtht], Heahh, and SAItIIy
Miinuiil. The plan is implcrmntcd tii ihc group Icvcl
through rhc spill txwrdinalor.

During IWO, constructionprojcc”tswerecoinpl~ird

on four containmentstructures,and eight chcrnical
sioragc loL”kt!rs.were’ purchasedby HSE41 1(v UW”:!1
varioussifts in order10provideproperspillc“orrtrols.

6. Ilpgrading of .-tic Tank System& During
IWO, iwo holdingianks syslcmsWWL”-wnvcrlcdinto

sailitarywasteIrca[mutl systemsusingcvapotranspira-
iion beds ai TA-49. This curvcrsiorrwill significantly
rcduccIhc fx?icnrialof finovcffh)wfrom Ihcsc ht)hlinL’.
tanks. in addition, :i s[utlyWASimplcmut~cdon cm;
ncclingtheholdingIanksal TA-54, Area L tn ;I : IIIi!I r)
wasimvatcrIrcaimctti faciliiy. All scplic$)”CIL ~f~ :lr~-
rcgislcrcdwilh the NMEID, in accnr(l:~n(c wiIh Ihr

liquid waste disposal rqydaliorts. An mtdilitm;d

rcquircmcntfor 19?0 Wm lhc ccrlifimtitm and for-
wardingof pumpingrecordsI ?hcNMEID.

7. Sulfuric Acid Releasefrum ‘1’A-3 PowtwPlant.
During May 19, 20, and 21, 1990, wlfuric acid acci-
dentallywas wlca.scdfrom the acid :.i(lragclank at the
TA-3 ywcr plant. This acid Ilowxi into the ncutrid-
izationtank al the powerplant ~vmsingthreediffcrcnl
periodsduringwhich the pH of thedischafgcfrom the
ncutrali~ationtankto SandiaCanyoi~cxctwdcdNPDES
limits. These cxrmdanccswere reportedwiihin 24
hoursmarc.p!ircdby paragraphG of the Laboratory’s
NPDES permit. which wquircsimmediatercpnrtingof
.wy noncompliancethat may cndangcthca!lh or the
environment. Rwqmrtsc10 the acid rclcascincluded
neutralizationof the flow in SandiaChnyonwith soda
ash,pluggingof theovcrllowat thencutralizatiuntank.
andpreparationof ncw proceduresfor npcralion0[ the
ncutralizaiirmsystcm. An investigationof the rclmsc
has bun comj>lc[cdand findingsof the investigation
arcbeing irnplcmcntcdby Ihc Laboratoryand Jnhnson
ControlsWorld Scwiccs. A ncw pi{ ncutraliz;tiion

systemisIwing designedfor thepowerpkmt.
A prc.s.mtationwas madeon the acidrchwst 10the

EPA, RegionVI. on July 24, 1990, to showcauw why
furthercnforwncnt actionwas not required. EPA and
!hc Mmratory haveagreedon a sclllcmurl concerning
pcnahicsandfinesa..sociatu!with lhc acidspill Ihal is
cxpcckdto k finalixcdin 1991.

—
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sponsihlcfor Ihcoily shccll.

(~. !$atiunulE:ntironnwntul

t. Background. The

I’w!iq’Ad

National Envimnmcntal

with Ihc NationalHktoric PreservationA~’I~]f 1966,ali
undetiakings.sonicof which ;trcprojtcts untfcrNEPA
rtvicv,, arc cvalua!wl for possihlcCfft’et%(m cuhurai
rcsourccs(archacologicvrisitesor historiciwilding..). Irl
uklilion, proposedprojcclsfire c\;Iiu;Itcti for pt}lcnlial
impacton Ihrciilcntxl.cndangcrcxfor sensitivespccics,
in accordancewil!r the Thn itcncd and Entlnngcrctf
SpccicsAct, andnn floodplainsor wetiarrds,In iiccor-
dancewith rclcv~nlcxc~uliv~ortlcrs. A pr(l~lst”dPr~-

jcct, otherwise ciigihic for a cmcgoricalexclusion,
canrtolhe ;Ipprovmffor Ih;d NEPA dctcmlina!iwl if
IhmcsensitiveWCHSwouitlheadvcrwlyaffc~tcd.

The issuanceof %crctary of EnergyNotice 15 on
February 5, IYWI radicaily changcti Ihc DOE’s
rcquiremcnlsfor cwilpli;mcc wi{h NEPA. The m;iin
pointsof [hcSEN, cffcctivc(m Ihcdateof issuance,tire

aulhorily to iipprovc NEPA dncumtmtswas
withdrawn 10 DOE Headquartersfrom ficltJ
officts such as the AlbuquerqueOpcr;lti(ms
Office;

the Iisl of categoricalcxciusifms,;Ic.tiiwsthat
do not individualityor cumuialivcly have a
significantimpacton the cnvironrncn[andfor
which no furtherNEPA tlocumcntalionneed
be prepared,wastfccrcasrxlby dclclingaclivi-
!ics similar 10 olhcrs covcrcd in NEPA
doeurncnlation;

mcmos10file (MTF), usedby DOE 10dfkw-
mcntIhc decisionthata pmposcdacfivily (not
covcrcd in a Iistcd categorical exclusion)
would not cause significant impact nrr the
cnvirnnmcnc,Wxsdiscontinuedon Scpwmbcr
30, 19YO;and

aclivi[icsIhfit do not fit cmcO( the rcmaining
categoricalexclusionsmusthc dncun)l’nlufin
an EA.

AncxpantJcdIisl of categoricalcxclusiorwis king
dtovciI)pot!huI isnt)l final yet. in thein[crim.f%%mus:
k! prcpwd on nttml prtyn)~ctl;Ictii’ilirs. c(,pi( \ !)f
EAs arc suhrnilrcdI(I ;tffcckx!sla!csf{~rrc~icw twf(wc
heingapprowxfal DOE Hcat!quar!crs.Ncw rcgulxtiwrs
for implementingNEPA, including;m cxtcn~itcli~t of
carcgoricfil cx~”lu~i(ms,[yp of projcc.ls I}pic.;lliy
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requiringEAs, ml [host [ypkwl!yrcquirittgEl% were

propt}scd on Novcmtwr 2, 1Y90 (proposedI(J CFR
1021).

2. (“complianceActittns. Proposalac[ivilicsal Ihc
bhomtory arc rcvicwcxt by HSE-8 staff to identify
[hosethat could impact the humanenvironment. No
such:tc(ivitycango hcyorxltheplanningstage,norcan
rcasorvthlc altcmativcs tic prccludcd, until DOE
npprovcsIhc NEPA ch~wmcmn[ion for theaclion. ‘ilc
HSE41slaff proviclcsDOE with infom~ationon polcn-
Iial cnvironnwnlalimpacls0! propo.scdactivities. ‘!?tc
hasicobrief informati(mdocunwnlUSAfor NE~A com-
pliancein pastycfirswas an actionkcriplion mcmo-
ramfum(ADM). huttwginningin April IWO, a slightly

diffcrcnlfomlatr.orllainingsimilarinfomlation,Calleda
DOE cnvironmcn!;ttchecklist (DEC) was required,

Using information in the ADM or DEC, DOE apprrwcs
a imqxtscdactivity;IShavingclearly insignificantcnvi-
rwtmmmdimpactsor requiresthatan EA he prepared
to evaluatein greaterdetailwhethersignificantadverse
cnvirwmwmal impm”lscould occur. HSE-8 reviews
proposcoac~ivitics10 idwrtify Iho.scwith potential
impactson thehumancnvironmctttandpreparesdocu-
mcn[ation rcqucstcdtiy DOE for compliance with
NEPA.

●

●

●

●

●

●

The.scimpac”tsinclude

cmissionstoair;

liquideffluents;

toxic.haxard~ms,or radioactivesolidwaslc;

imlividrxrldosesfromradioactivematerial;

irrdividua’ exposuresto toxic or haztrdmts
matcri;tl:and

XJvcrscimpw.ts on sensitiveareas such as
nrc-hacologicdrc.sourt”cs,floodplains, wcl-
Iards, and the habit;lt of thrcalcncd or
cnt!angcrcdspccics.

The.sckcumcnts arctransmitted10DOE forreview
andappmwrl. This pnn”cssmusthecompletedhcforca
pmpo.scdxtivity canpnwccdhcywrdtheplanningand
designpha.sc.

During IW(J, tlSE-fi rcvicwcd702 actionsproposal
to he undertakenm the Lahwatory for PJEPAapplica-
bility, including fn)tcnlial impactson scnsilivcareas.

Of these,3Y4were rtwicwcdthrough{hcEnvironnwn\,
Safety, and Health (Mstionnairc system,which pro-
videsdetailedctcscriptionsof profxwxtaclivilics. “1’!w
HSE-8 staff identified 163 projectsas havingpossihk
impaclson Ihc cnvirmrmcrrf.Onc ADM and81 I.WL’+
weresubmit:cdto DOE on 82 of theseactivities. Six
were canccjlcttor dctcrmincdto he covcrcdin cadicr
NEPA documcntatirm.The rcmaining48 activities.will
hedocumentedat a Ialcr date, Of the 82 ADM/DiX..’s
submil!cd,48 wereapprrwcd,EAswererequiredon 1.3,
andno dccisimrhadbeenmadeon the rcmainirtg21 al
Ihc cnd of 1990. Of Ihc 13 rcquirctiEAs, Iwo were
complctcdand suhmittcdto DOE, onc proposedactiv-
ily was revised,and the rcmainingEAs arc being pre-
pared. ThreeadditionalEAs, requiredby fX3E during
1989, were also complctcdand suhmittcd. None of
the.scEAs rcccivcdapprovalduring1990. Thc Icvcl of
activitysummarizedin theahovcis significantlyhigher
than the 1989 Imwl when sevenADMs and onc EA
wereprepared.

3. Types of ActMtks Revkwed. The 82 proposed
activitiesdocumentedin ADWDECs can he calcgn-
rizcdby typeof pmjcctasfoiiows. Examplesarcgiven
in parcruhcscs.

b

●

●

●

●

●

●

4.

8 cmtslructionprojects(airport fire station,
rcccplionccntcraddition)

X waste tnanagcmcrtlprnjcc[s (hazardous
waste oii storage faciiily, ncw sanitary
landfill)

7 energy rc.searchprojects(L”nc D shielding
IAMPF/LANSC, scrunchcrSUp~rt)

20 routine maintenance projccls (cicvator
sprinktcraddition,t(x>facccs..iaddcr)

4 ongoingadivily relocationpmjccts(rclocxrc
hcrylliumshop,7-in. impactfester)

7 other researchprojects(intense ion hcam
facilily, tritiumIargctsafelystudy)

24 lraikr/lran.sportahk/transportaincrset-up
projects,somefor u.scas muilip[cunits(office
Irailcr forArea ~ twooffice traitcrsfor }{SE-7
atTA-50)

Environmental Assessments Thc proposal
activities dt~umcntcd in the five EAs suhmittcdto

I
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DOE during 1990 m wm;wind hchw. TIN+DOE
rc~-icu”sIhc wvdysisof cnvirtmmcnhtlimpactsfor the
proposmiacli,mpr.”scntcdin cm-h EA.

u, Rt#ocwitm OJ .$upercumiucting Ct’rumics,

Filamott W’indittg, and Mcchunical Characteristics
Opwafions. The propmcd itclion was m rclocatcIhc
operationscurrtmtly Iwing pcrfnrmcd in threeunrela!cd
l:~hmtu)rics,lt~onlcdin diffcrunt arwts of the sa~.:c
twih!ing,to a ;MOV;IIO! arcirof thesamebuilding. No

signific;ml changesin opcr;tlions wm plannui. Tht
purposeof Ihc rclocatimrw-as11}rnovcthe operations
ink> itrcwswhere impr(wd vcnlilntion andair fillraliorr
S}OSICWISwould tic provitlul nndwhereadequatespace

would hc avnilablc h} imprtwclhc stift!lyand efficiency

of theop.r:iti(ms.

h. Nwv Production Rwctw Modular High-

Tt’mptwturc et}%-cl)ok”li Rt*actor Critical

E.tpt”rimtvrf.s.As p;m of a researchprogramto dcvtlop
ml ctYIluaIt mu?sourcesof rrilium, Ihc hiahoNalional

bhmttory is sponsoringcxpcrirmxm at LANL IO
m.wluatcrwutronphysicspar;inwtcrsIhatcouldexistin
the modular high+vnpcraturc gas-cooled rcacmr
wmion of lhc rww pr(~uclion reactor. These
cxpcrimcnlswould dhnv pararnclcrssuch as Iritium
producvitmefficiency 10 bc quantified and would
pr,t~-idcrcnctorphysicstktfn [1) validate Ihc compulcr

w&s Ihm will Iw used10 designIhc ncw produclimt
rc;tc!;v. The fm}jcc;irmwlvcsmanufactureof fuel rruis,
lithium [nrgcts, m.! filkr-hlock attstwbcrs, and
cxpcrimcnt;ition.which includeswconfiguraticmof an
existing rcacwr criti~wl ;wcmhly, performance of
cxpcrirncnts.wt(ixnalysisof theirradiatedrnalcrial.

c. M’cwpmsErrgint*cring Tritium Faciliry. The

WcaptmsEngirwcringTritium Facility (WETF) was
planned10 rc[ain LAN[.”s capahili[y of repackaging
wmrll quanlilics of lriliurn I(I cxacling sftccificalinns.
Small quanlilics of Irilimn arc required for energy
rcwarchanddcvclopmcnlacriviticsandfor rcwarchon
nuclc;v wcaptmsIcsl dc$eiccscarried out as parl of

LWL”S mission. The W’ETF is an imprtwcddesign
proposalIO rcpIaccan ;tgingLANL facilily wheretri-
Iium hns h“cn rcp,wkagcd for many years. The
jmqxncd xcliorr will rcducc advc~ cnvir~nmcnlal
impaclscausmiby Iritiurnrepackaginghy substatifially
rctiucingthe atnmm of witium [hat cscapm to [he
utvirnnrncnt.

d Mufwids Mime L.dwwfury. Tlw Makrials

Scicrwc Lah)ratory is plannctl I(I mdcrni?c LANL’s
capabilities in the frcld of materials .scicnt-cby prtwid-

ing slalc-of.the-arl ma[crials rcsc;trch;qyrarmusand

propx facilities 10 supportthis cquipmtnl. The rww
facilily will bc a modcm Iahoramryfor the synlhcsis,
processing,and charactcrizalirmof ncw ;IINJnnvcl
malcrials 10 suppnrtpograms of natiwral intcwsl in
dcfcn.sc,crwrgy,andthebasicscicnccs.

e, Scin/illafion Vial Cwirrr. Sonic of lhc

researchandtlcvdopnwnt projctts mtduchx! at LAW
pror.htcc scinklalion fluids in vials as waslc from

normal operations. These vials contain radioistll(qxs
such as lritium, ~~c, and a~[inidcs Or trillhUWlk.

isotopes such as ~~RPuand Z3QPU.The scintillali{m
fluids contnin snmc srdvcntsdcfimxl ;Is h;inrthms
waste. The scintillationvial cmshcrisa small(211in. x
63 in. X 73 in.) piccc of cquipmcnl dcsignctl ICI

automaticallycrushvials. The fluidscontiiincdin lhc
vialswill hcco]lcclcdin plaslic-lineddrums. By flpcr-
ating the scintillationvial crusher,Ihc s!oragcsp:Ic”c
nccdcdfor this waslc streamcan hc rcduccdtt~;ItM}uI
5%,of thatcurrcnllyking usL’~.

D. II”erhal (km Air Act ●nd the New Mexka Air
Quality ConWoiAct

Nincly-oncpotcnliaisourcesof air crnissionswere
cvalumcdfor compliancewith all FederalandS!*ICair
quaiityrcguiaticns.

1. F“ederalRegulations. The foilowing fcdcrai
rcquircmcnls,exe@ for radioactivecmis..ions.have
hccnadoptedby Ihc SIaIcof Ncw Mcxicn aspartof ils
State IrnplcmcnlalimrPlan. However, if !UCwMexico
doesnot cnfrtrcc[hc.scfcdcrai rcquircmcms,the EPA
rclainsIhcprerogative10do so.

a. Natiomal Emission Standards fbr Hazardous

Air Poilufant.s. The.scregulations.sctrcquircrncntssuch
as rcporling, cmtstructionapprovai, and cmiwitms
cttnlrol, disposai, and slack lcsting for spcuifrd

npcralitmsinvoivinghamrdousair poilutanm. NMEiD
has rcspnnsibiiityfnr adminislcrirtgIhcsc rcgulatiwrs
cxccpl for hose govcming radionuciidcs. Ldwralory
qcralion.. Ihal arc rcgulatcti by NES}IAP im iudc

VII!. }1
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rdionuclidc cmissions,il!JW!4hN disposalandrcmoval,
and bcry’flium proc”ussing.

Rxdionuclidcs. The EPA has prnmulgatcdrcgulir-

Iions for twnlrd of airtwrrrcradionuclidtrclmscsfrom
DOE fiicititics (40 CFR 61. Subpart H). Since 1W15,
DOE and its contr;itm)rsh;tt’cbum suhjcctto EPA’S
r:tdionuclidcair cmissions limits for exposureof Ihc

gcnmri frublicvia Ihc air pathway (DOE 198S). ]n its
lwW revision of Ihis rcgulalilm, EPA required Ihal no

nxmtwr of [hc puhlic rmtivc more than 1(Jmrcrtt/yr
(dfcdivc kc cquit”alcnt).As discu.sscdin Section111,
the maximum dose to ir mcmbcr (If [hc public from
1990 LANL operationsww KI mrcm, or 81% of Ihc
EPA limit (SW. Ill).

[n ;dfilion m requiringthntIhc maximumcffcctivc
LIOSC10 a mcrnbcr of Ihc public from airbomc
r;tdi(m.[itdccmissionsbc 1lsssthan Ihc 10 mrcndyear
stirndard, the %’ESl{Ap rcgul;trion nlso prcwribcs
dclailcd proccxhrrcs;mt mcllwds for measuring
r:di(m~”lidc cnliwsion~. The bhwntory. althoughit
mcclslhc Icsslh~n 10 mrcrm’yearslandard.cannotycI
d~mlms[ratccompli;nrccwilh all of EPA’s cmis..ion
monitoringrcquircmcnts.LANL andDOE will initiate
discussionsw“ithEPA in 199110identifyareasnf non-
~“t~mpli~nccand I(J dm.clop a program 10 bring the
t~txwatoryintocmnpli;mc.cwith Ihc.scregulations.

Asbestos. During 1990. JohnsonControlsWorld
Servicesrcmnvcdapprnxinmtcly 540 Iin f[ of friahlc
;14WSIOSand 960 Iin fl of potentiallyfriahlc asbcslos

fr~)mpiping. Apfmminvrtcly70360 sq ft of friahlc
asbcsl~mand 6 NU]sq (I I>ffwlcnlially friahlc asbestos
werercnmtcd ft~nnolhrr components.TIN Labnralory
inspccmfistwstosrcntwal ~qwrationson a rnulincbasis
and coordinates ctjrrccti~’c ac”litm on idcnlificd
probtcms.

Ashcstos waslcs pllcnlially cwmrminmxf with

rwfionudidcs arc dispncd ~d aI TA.54 in accordance
u“ith required disfxmxl prxc!i~”cs. N(mraditjac;ivc
zsbcsmsis tfispmcd~~f(~ff+ilc in x ccrtifiml I;;ndfitl.
Eighrdiqwsal ccrtificati~mwincludingIhc annualnoli-
ficati~mfor mbcstosdi~p)sal during small jobs, were
suhmit;cdto ,SMEID during 19W). Also submitted
were nine nc~tific;jtifmsof ;I+tcslINrcrnoval.including
lhc xnnuxl n~ltific”;tlitmfor sm;tll rcrwvationjobs. In
IWO. 0.2’; of the asbcwn rcnwvcd from pipe and
olhcr facility cwnponcnti involved smxll rcrwvatiwt

jobs Ihal requiredno joh.specific nolificnti[w to Ihc
SIiilc;Ihc rest requiredjob-specificnolificati(m.

Beryllium. The beryllium IUESHAP inclutlcs

rcquircmcntsfor rtofifica[ion,cmissions limits, and
stackpcrforntancctestingfi)r beryllium sources, Thc
fourbcrytliurnfaci]ilicsat theLahwa[oryopcrfitcunder
Sla[cair qualily pcrmilscontainingthcw rcquircmcnts.
The Laboratoryobtaineda pcrmil for a fiflh twryllium
procmsingopcratiorrto bc Iocatcd in TA-3-35; this
facilily hastrotycI beenconstructrxi

Berylliummachimngopcratiorrsarc kakxf in Shop
4 at TA-3-39, in Shop 13 at TA-3-102, Ihc k“ryllium
Shopal TA-35-213, andIhchcrylliumprocessingfacil-
ity al TA-3-141. Exhaust air from each of these
opcratinnspassesthrnughair fmdlutioncontrolcquip-
mcnl beforeexiting from a stack. A fabric fihcr con-
trolscmi~sionsfrom Shop4. Thc otheropcrationkusc
high-efficiencyparticle.atlcnualionfilters 10 control
cmissionsowith a rcmoval cffrcicncy O( more than
W,95%. Source tests have tlcmnnstratcdthal all
beryllium operationsmccl the cmiwirm limits cstab-
Iishcdby NESHAP and thatcmis..ionsarc so low thal
Ihcrcisnegligibleimpaclon amtiicnlair qwdity.

b. National and Ncw Mexico Amhicnt Air

Qualiry Srondords. Federal and Slafc ambicnl air
qualityswtdardsarcshownin AppcmlixA, Tahlc A-3.
Ncw Mexico standardsarc generally more stringcrtt
than[hcnalimtalstandards.Pollulan!sthai arccmitkxl
by lxdmratorysourcesincludesulfurdioxide, patticu-
Ialc matter, carbonmnnnxidc, nilrogcndioxide. Icad,
hcryllium, heavy metals, and nonmcthanchydrocar-
bons. Variousoperationsat the L#watory cmit Ihcsc
pollutants. As a potentialpart of the Envinmmcn!al
ovcrsighl and Monitoring Agrccmcnl bctwccn DOE
andNcw Mexico,cmissionsof hcsc pnlfulantsfromall
souv-csat the Laboralwy archcingcalculalctl;mdwilt
bc rcfwrtcd10the Statein Ocmhcrof IWI, Basctlon
moniforirtgdzla and air diqwsinn mndcling wudics,
Moratnry cmissionshave not cxcccdcdFederal or
Slalcstandards.

c. Prcvcntifm o! Signij3canf fkrriorufitm.

These rcgulatiorrs have stringent rcquircmcrm
(prcconstmclinn review, frcrmilling. bcsl available
controltechnologyfor cmi%~ions,air qualityinc.rcrntmts
thxt must not bc cxcccdcd. visibility protcctimr

\“lll. I 2
--/
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rcquircnwnts, and fiir quality rmmiwring) fnr the
conslru~”lionof any ncw majltr sINionnry .sourcc or

major modificaliun 0( a wutrcwhn”a[d rwtir a ClaksI
nwa. such m Bandclicr ~“a!ional Monumcnl’s Wil&-r-
rwssArcn. To date, DOi~ anti [hc !Auwmwy have nol

hccn suhjccl to !hcscrcgulati(ms.

d. NW .%wcd Pcrformdncc Sfundurdt. Tkc

sumkm!s apply to 72 wwr~.ucalcgorics.[1sprovisions
inclutlc crnission Wmdards. notifkation, cmis..ion
Wting procw!urcsand rcptwting,and cmissionmoni-
toring rcquircmcn[s. The typesof sourcescurrcnlly
operating~1 the Ldxmw)ry tta~cnot hccnsuhjcclto
ncw sourcepcrf(wm;ln~”c~!wdarcls(NSPS).

2. State KegulaIinns.

u. Air Qwlit? Cotwd Rtyydution .W]. The
qwn tiuming l~f male.rixl> ‘s rcgulalcd by Air Qualify

C~mmd Rcguln!ion (NCR) 301. Umkr this
rcgutnli(m. ofwn burning t}f explosive nmlcrials is

pcrnlitlcd when [rarwpwrl (![ Ihcsc mafcrials to mhcr

fncilitics ma} lx dangerous. DOE and the Lahoralnry
arc allowd Iu burn wti$lc cxphmivcsml cxplosivc-
contaminxtcd W.;IMCSurdcr this provision. Waslc
cxphmivcsnrc Iwrncd ;II the TA- 16 hurning ground.
OtherW“awcs,usuallyWIMNIor wood products. that arc
polcnlizlly conl,lrnin;tltd w“ilh small amounls nf
cxplo~i~”cs arc twrlid in a Iw-slagc incinerator.

Pcrrnilsarc m}! requiredfor [hcsc aclivilics. Pcrrnils

tire required for c.i%’il-dt.f~.n%c.rclalcdwscarchprojcc(s
at Ihc l~horwory that requireopen burning. Pcnnils
ftv theopenhurningof @ fuel forortlnancctcslingand
flw burning of wtMd waste from dcmnalinnswere
ob!ainctlduring199f)(TfibluVIII-2).

c.AQCR 604. Provisionsnf A(2CR 604 require
gas.bumingcquipmcn[twill twforcJfinuary10, 197210
mccl an cmissionslandardfor NOX of 0.3 lh/l(l(’ Mu
whennaturalgasconsumpliorrCXCCCCIS10J2Blu/yr/unil.

TIN TA-3 power planl’s hoilcrs have Ihc potcnli;dII)
opcmtcat heal inputsthat cxcctd the 101: B@’r/unil,
tw they have no! hccn operatedhcyond this limit.
Tlwrcfort!,theselwilcrs have not hccn subjcclto this
regulation. However,Ihc TA-3 power planl nwctsthe
cmissionstandard.The cmissiorrstandardiscquiv;dcnl
In a flue gas conccnlralionnf 248 ppm; the mc;lsurtxl
fluegasconccnlralionsof IhcTA-3 hoilcrsrangedfrom
151022 ppmin 19Y0.

d.AQCR 702. ProvisionsOfAOCR 702 r~equir~
pcrrnillingof anyncw or modifictlsourceuf pt]lcmially
hamlful crnissionsif Ihcy :xcccd lhwshold mission
ra[cs. In thepast,thisrcgulatinnaddressedonly crilcria
Polhuanls. }iowtwcr, in Scplcmhcr1988, Ihc NMEID
adopltxl revisions 10 AQCR 7[)2 Ihal require ncw
scurccsof Inxic air pollutantsIha[ wereconstructednr
rcconswuclcdafter Dcccmhcr31, 1988, to ohtain air
quality prrmils if they cmit more Ihan lhc %pccificd
cmis..iwrralc for that chemical. More than500 wxic
air pnllulantsarc rcgulalcdby Ihcscchanges,andcat.h
chemical’sspccificdhourly cmissinrrraw is hcd rm
ils tnxicil}.. The Laboratory makes conscrvalivc
estimatesof maximum hourly chcrnical us;tgcand
cmis..iorrsfnr each ncw and modified source. Thmc
cslimatcsarccnrnparcdwilh theapplicahlcAQCR 7(J2
Iimils 10dclcrmincif additionalpcrmilsarcrequired.

e. AQCR 7.$2. Provisionsof this rcgulatinn
rcqtrircda tmc-limercgislralionof all sowcs cmitting
toxic air pollutantsin amounlsin CXCCS..nf a spccifrcd
annualcmi~sionlimit. Complyingwilh thisrcgulalitm
required the bh~ramry to cstimalc crnissionson a
building-by-buildingbasis for more than SW) chcrni-
cals. 10 calculatethesecmissimw,a cornpulcri~cddata
basehashcmrdcvcIopcdthatincludesusage,products.
andwasIcsfnreachregulatedchemical. In general,air
cmi%%icmsarc very low hccauscthe Lahtmlofy is pri-
marily a researchfacility”andchemicaluwgc is snvdl.
The limit wascxcccdcdfor only oncchcmicxf.lithium
hydride,in oncbuilding,theTA-3 machine~hop. This
sowccwas rcgislcrcdwith !hcState. In rcspmmc10Ihc
anlicipalcd tcquircmcnls of ~hc Envirwwrtcntal

OvcrsighlAgrccmcruhctwccnDOE andNcw Mcxicw
thisdatfitraw”isking updated.
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3.0 khwirnnm.~ntttlovursight and Monitoring
Agreement. The Ent.ir{}nnwnla! Oversightand Moni-
wring Agrccmcm m drnftut Imwccn DOE and NCW
Mcxicu requiresIh;t[Ihc Lalwratory/DOE

●

●

●

9

submit a c(m~prchcnsivc invcnlory of
radionuclidcsosulfur dioxide, PM-lo, TSP,
carbon monoxide, ozone, nilrogcn dioxide,
lead, Iwryllium, astwstos, heavy mclals,
nonmcthanc hydrtu”arhwrs,and over 600
rcgulalcdloxic”ilir ptdlulmrls;

firovidc a c-omprchcnsivcmalcrials balanceof
val;t[ilc (wg;mic compounds used al Ihc
L~tior:ttory;

pcrftwmsource(MS for stxks in accordance
with applicatdcInwsam!rcgulaliorts;and

install continuous monitors on cmission
sourcesasrequiredby applicableregulations.

In rcsponxc10Ihcscrcquircmcrrl%,the Laboratoryis
preparinga matcri~l-balanc”c.b:t~dcmissioninventory
for all rcgulattxlair fwllulants. This invcnlorywill bc
suhmittcd10 lhc Sta[c and will nlsobc US*LI10 dclcr-
minc which stackswquirc testingand ins:al)ationof
continuouscmis..itmmonitors. The Laboratory’sIoxic
air pollutantdata tm.sc,corrlnininginformationon Ihc
emissionsof Ihc moreIhan500 toxicair pollutantsreg-
ulatedby Ncw Mexico, will be updatedand expanded
[o inctudctheotherclassesof chcmicatscovcrcdby lhc
EnvironmentalOversightand Monitoring Agrccmcrm
II is not knownwhenthe tcrrnsof [his agrccmcntwill
hc in plw’c.

k:.Safe hinting Water Act, Municipal ●nd
lttduskial Writer Supplies

L Ilackgrotvrd. The LAoratory conductstwo
scparamprogramsto monitor Ihc gmundwatcrquality
of the area and 10mccI rcgularnryrcquircmcnts.Thc
first programincludessamplingnf waler supplywclfs
an! special monitoringWCIISumlcr the IAmratnry’s
Iong-tcrrncnvironmcrrinlsurveillanceprogram. These
wmplcsarccollccIcdby HSE.%andarcanalyzedby the
Health and EnvironmentalChcmis[ryGroup (HSE-9).
Thc rcsuhsof this program arc rcpcwtcdin Sec. VL
The sccnmfprogramirrcludcssampling from various

poink in [hc LAxmtlory and County Jis!rihu[ionsys-
kms to ensurecompliancewith SDWA. Compliant-c
wrmplcsarc analyzedfor orgnnicand inorg:lniccon-
.vIilucntsand for radioactivity al the SIiIIC Scicn[ilic

Laboratory Division (SLD) in Albuquerque. SLf)
reportsthe analyticalrcsuk dirc~tly to WMEID. The

Johnson Controls World Scrviccs, Inc. (JCI)
Environrncntal L~boratory An collccIs satnplcs
throughoutIhc IAomtnry and County disiribuliwr
systcmsand Icslsthcm for microbiologicalcontamina-

tion, as requiredunder [hc Safe Drinking Water Act
(SDWA). The JCI Envirmrmcntal L~horatory is
ccrtifiid trySLD for microbiologicalIcstingof drinking
waler.

The EPA has cslablishcdmaximum contaminant
Icvcls for organic and inorganic comlilucnis and
radioactivityin drinkingwater, TIW.SCstandardshave
been adopfcdby ;hc State of Ncw Mcxicw and arc
included in [hc Ncw Mexico Rcgula[ionsGovcming
Water Supplies. NMEID hasbcc~authorizcdhy EPA
to administerandcnforccfederaldrinkingwater rcgu-
Ialionsandstandardsin Ncw Mexico.

During 1990, all water samplescollcctcdundc:the
SDWA programat Los Alamos and [csIctfhy SLf) in
Albuquerqueand by the JCI Laboratorywere foundto
bc in compliarrccwith themaximumcontaminantIcvcls
establishedby rcgulatirm.The following is a summary
of lhc rcsuhsof testing under Ihc SDWA al IAM
AIamos.

2. Chemjcal Constitucn! Monitoring of the
Wster Distribution Systems. TjIC Laboratoryand
Counly distribution systcmswere sampled at three
Iocalionsfor inorganicandvo;alileorganicconslilucnls
during 1990 10 dclcrminc compliance with SDWA
pan,mctcrs. Each locationis rcprcscntativcof mrc of
thewell fields supplyingthe distributionsyslcm: Los
AlamnsAirport i.. rcprcscntativcof waler qualityin Ihc
ImsAlamosWCIIfield; While Rock Fire SlaliorrO( Ihc
PajariloWCII fichl; and BarrancaMesa Schoolof the
Guajc WCII r~ld. Sampleswere collcctcdby }{SE-#
anddclivcrcdto SLD in Alhuqucrqucfor analysis. All
of Ihcscrcsuhswerefound10bc in compliancewith Ihc
standards.Inorganicanalysesconsistof Ihc follnwing
paramclcrs: Arsenic, Barium, Cadmium, Chromium,
bad, Mercury, Sclcniurn,Silver, Nitrate (as N), and
fluoride. Vofatilcorganicconstitucnls(VGC)amdyscs
arcdivided into cwoclasses.WC Group I c.nnsi~tsof
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Table VIII-4. Inorganic (“constituentsin tht
Wntcr Distritwtinn S}stem in 19WJ(mg/I.)

l.os Alurnos W’hiteRock Barranca tIYA Maximum
Contaminant Ait-potll k’ircStationz Schoni.’ (Imtaminnnt Izvel

Arwnk (J.fm
Bi\riun} <().1

Cadmium <().()()1

Chromium (),()19

IA”d <0,005
Mercury <0.0005
Sclcniur,l <(-loos
Silt’cr <().001
IUiltalc(N) (J.57
Flu(widc 1.57

IRcprcscnlal;vct~fLos#\lXnl(M Wcl! fi~l~.

<().005
<o.I
+,(loi
<0,005
<0.005
<().o(kJ5
<0.005
<0.001
0.53
().35

0.011

<0,1
<O.(WI
O.(IO7

0.005
<OSW5
<0.005
<0.001

0.50
0.62

0.05
1.0
().01
0.05

0.05
0.002
0.01
0.05

10.0
4.0

Tahle VIII-S. Volatile Organic Constltucntsin the Water
I)istrihutinn Systemin 1990(p#I.)

Ims Abnnx White Ibck I!armnca Mesa
(%ntainment Airport Hre Station .School

V()(” (%nup 1

Chloroform ND ND
Dibrom[whlor(]mc[hanc 0.00 T 1.40
Bromttiichlor(~mcthnnc ND 0.00T
Bromoform 2.80‘r 1.10
AromalicPurgcabics(6) O.(XIhi O.~ N
OtherGroup1Ctmrarnintinls(47) ND ND

V()(T (;roup 11

1,2-Dibromoc[hxnc(EDB) (J.00N 0.00 N
1,~.Dibr{lmo.3.chltJr(}pf{)panc(DBCP) (J.(XIN 0.00 N

MDL = (Minimal dctcclahlchmi[) 1.00 vg/L fnr VOC GroupI.

MDL = fJ.f)llpgl for VOC (hnup Il.

ND = NOIdCtCCILd.

T = Trace(< dc[cctionlimit).

N = None&IccIcd ahovcdetectioniimit.

0.00T
1.20
(I.(M)T
O.fXiT
0.00 N

ND

0.00 N
0.00 N

Vi!l- I 5
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artwx~lits;Ind hall)gcnalwlpwgctiblcsIO dctvrminc the
prt”scnc”cof Bt”n7L’ncoC:dxm Tulra~”hlt>ridc,

1,I -Di~Ohl(~rll(oll~\’lc!]co, 1,2-Di~’hl(jroclt]nnc, para-
Dic.hl(~r(~h~’nz~’nc,Tric”illl~rl}clh:lnc,Trichlorocthylcnc,
aml Vinyl chlnridcplus W Urlrtgtiliitcd contaminants.
VOC Group II cwnsists~~fEthylurc Dilwomidc(EDB)
aIIJ 1,2-Dii~r(}lll(J-3-c”illlJrt)prt)p;tl]c(DBCP). A sum-
mnryof wulljrti~vlrcsu!lsis incluthxiin TiIblc VIII-4
andWlli-s.

Underthe SDWA. !cstingfor I(I:;II lrihalmnclhancs
is requiredftv [hc h>s).lanu>swaler supplyonceeach
qu:lrlcr. Duricg lWJ. a Idal of 20 siimplcs was
t. IIIW”ICd I}y I{ SE-/l ;II fit t“ Itw”a[i(I:)s within Ihc

I:tboraf(w! and ~(wn!!” Ji\fri!~l:’: I! ~ysMns, and was

dt”livt-rd II, SIJ) f(jr ;IH.11)sI~ k, .ijlls ~howclj c~nccn.

:r.II;~msI-x”hnvlhc n]axinlull) .“tIIIIaIIIinan[ Icvcl of 0. 1(I

;:Ig’L t’~!rI(II; II trih;il(]ll]c”[ll;tllcs, A summaryof these
r( wlfs is in(”tudl”din I.;*McY“!II-6.

.’3. ~adini~jgic-a[ hfonitt}ring or the Water

Distribution Systems. The”wmcrdis!rihu[ionsystcms
weresari;pfd for r;idio;lc[ivilyat Ihrcclncatiorrsduring
19Y[I. S;mlplc:;were ;Inal}”Ycdh} SLD tindthe rcsul[s
showrd conccn[ratitlflsbchnv It;LOmaxin]um conlami-
n;mllt.\”clfor grtlssalph;I ;InLJgrtk~ h.! f. .4 summary

of”[hl”~l”rmdls arc tislcd in T;itI’ \’111-7, Addilirmal
,,1I ~; I:itm ctm”crning IIIU ratlitdt)git:d moniltwing of
:h~.{.: ~uppl}- ii inc”ludcdin L“(ion VI. ni Ittis
rt.p,Irr

4. hli~”rflt)ijllogical Mnnitnring C! the Water
Distribution S}sterns. Each month during 1990

apprnximalciy45 sfimplcswere collcctcdthroughout
Ihc btxmfory and County tiislribulion syslcIns In
dclcrminc[hcfreechlurirwrcsiduaiaviiiiahicfor disin-
(cclioniind lhc microhiologicvdqualily of Iiw distrilw-
lion syslcms. These sampleswere colicctcxthy JCI
ErwimnmcrrtaiScclion pcrsonrwiand anirlyml in the
JCI-ccrtificd laboratory for [hc prcscnccof colitiwrn
bacteria,which is an indicatorused In dctcrminc if
ham~fuibacteriacould hc prcscnr. During 1990, no
cwliform Ixtclcria were fnuml. llirty-rrinc of the
microbiologicalsarnplcs(approximalciy7!%)collcc”lcd
werefoundm havesnmcnoncoliformbacteriaprcscrri.
Althoughthe prwmx of noncdiform bacteriais INN M

violalion of SDWA, i[ docsindicalcslagntinlwaler or
hiofilm growthin lhc dislribulimr iincs. A summary of

Ihc analytical rcsullsis foundin Tabic Vlli-K

S. Other Env{ronrnentalActivities for I“rotectiun
of the Water Supply System. Olhcr progrmnscon-
duckxim prolcc!Ihc water supplysysknninciudcIhc
following:

n. Wellhead Inspcetion Program. A suwcy nf
wa[cr :.uppiyWCIISwas condoctmlduring 1990 by the
JCi EnvircmrncntalS.c[ion 10 dcIcct any potcnlial
.sourccsof conuiminalion into the syslcm. Daiiy

inspcclirmsof Ihc WCIISwere also conductctiby Xi
Ulilitics 10maintainpumpingequipmentandto idcnlify
any problcm thal might icad to a potcrtlial health
hazard.

Tabie VIII-6. Total Tnhalnmethane Cnrrcentratirmsin the
Water Distribution Systemin 1990(mg/I.)

Quarters

Sampiing Ixatinn Fht Second Third Fourth

IAS Al;lmnsAirport 0.003 o.fmtl O.m 0.003
White RnckFireSI;I~’m CO.004 <0.fm <0.004 <0.004
hk;rrhCommrmilyFwcSIalirm 0.(JG5 0.(?03 0.002 0.002
S-Sitr Fire !jt;l!itm <oofm 0.004 0.003 <0.004
Barr,mcaSchool <0.004 t).fml <O.(M)4 <0.004

~—
V!li-lti
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Table VIII-7. Radioactivity In the Water Distribution Systcm

Standard for Radioactivity in Sample
Analysis Calibration June 2S, 1990(pCUL)

I.osAkmosAiq.wrt

Grossitlphad

Grossbclab

Whife Rock f“ire .Sfdion

Grossaipha

Grossbeta

13arranca Schad

Grossaipha

Grossbwi

241~

Natural uranium
137C5

W&. WY

241Am

Naturaiuranium
137&

‘%, ~

24}~

Natural uranium
137&
-r, my

3.90
5.30
3.90
3.90

0.40
0.60
4.30
4.20

0.50
0.60
3.30
3.30

aThcEPA grossaiphamaximumcontaminanticvci is 15pCi/L

%C EPA grosshctamaximumcontaminanticvci is50 pCi/L.

Tahie VIII.;,. MicrobioioqicalTesting of the Water Distribution System

No. of Tests No. of TestsPositivefor Bacteria

f$fonth Conducted Colworm Noncoliform

January 45 0 1
Fclwuary 43 0 2
March 45 0 6
Aprii 50 0 1
May 45 0 4
June 45 0 4
July 46 0 4
August 47 0 8
Scptcmhcr 44 0 3
Gctohcr 45 0 1
Novcmbcr 46 0 2
Dcccmhcr 46 0 5

Tmai 547 0 41

viii-17
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b. Di.sinfrctiotr Prqyum for NCWSConstruction.

Whtvtcvcrncw constructionor repairwork is rcquird

on Ihc distributionor supplysystcm,the pipe musttic
disinfcclcdbefore it is put in scrvicc. This (tisinfcctimr

is accomplish by flushing Ihc pipeandaddinga high-
strcngthchlorine solutionto the piping. The chlori-
nntcctwaler is Ihcn wmovcd. and a sample is [akcn

during Ihc flushing prtwcssby the JCI Environmental
Scclionforcolifom] txtclcri;i.

c. Cro.w-Crmwclitm ConIrol Program. Tbc

L~twratoryalso maintainsa crowconncclion control
programto ensurethat a sqxrrationcxislshctwccn[hc
jx}tatdcwater supply and industrial or other nonpotabk

systcms. During 1990, each of thebackflmvprevention
dtviccsusd in .w”para~iunof the potablewater systcm
wasIcslcdto ensureprl)pcr(Jpcratilm.

6. Water l%wductinn Records. Monthly water
productionrecordsarcprovidedto theStateEngineer’s
Office underthe water rightspermit held by the DOE
for the h)s Alamos watersystcm. During 1990, total
productionfrom the wells and gallery for potableand
nmrptl[ablcuscwas6.26 x I(P m~ (5 070 ac-ft). This
productionamountsw 91.5% of the total diversion
right nf 6.8 x l@ m~(5 541 ac-ft) thaf is availahlc10
theDOE underim permit. Detailsof the performance
of the water supply WCIIS(pumpagc, water ICVCIS,
drawdowrt,and spcxificyield) and their opcralionarc
putdishcdin a seriesof scparattIcports,themostrcccnt
of which is ‘Wafer Supply at LAMAlamos During
1%W.- (Stoker 1991). Twn ncw wa!cr supply WCIIS
werecwrnplctcdin 19%);a summarydiscu.ssianof the
drilling is providedin SCC.IX.H. of thisrcpt. These
wellswill twconncc[mlto thewatersu@y systcmand
bc in productionnrrcc equipped with pumps, WCII
hou.scs,andtransmissionIincs.

k“.Federal Insecticide,E.ungicidc,and Radcnticidc
Act

This act rcgulalcsthe manufacturingof pcslicidcs,
w“i[hrcquircmcntson rcgi>trfition.Iabcling,packaging,
recordkeeping,distribution,worker protection,certifi-
cation, cxpcrimcntalUSC,and tolerancesin foodsand
feeds. Sectionsof ‘thisact that arc applicable10 the
LAwratory inclrdc rccommcndcdproceduresfor strw-
agc and disposalaml rcquircmcnlsfor certificationof

applicators. The Latwratory is also rcgulatcctby the

Ncw Mexico PCSICcmlrolAct. The application.stnr-
agc. disposal,and certificationof thesechcmic.alsis
conductedin compliancewith the.scabove gtwcrning
rcgulatiorm JCl conducls[heapplicationof pcslitides
under the directionof the IAwatory”s Pest Control
ProgramAdministrator. A Laboratory PCSIConlrtd
Policy, which inchdcs managcmcnl progrfims (or
vcgctalion,insect,and small animals,was cstaldishcd
in 1984 and is currently going through a formal
revision by the Pest Control Ovcrsigh! Committee

(PCGC). The PCOC hasmcmhcrsfrom ENG-6, JCI,
HSE-5, and HSE-8. Thiscommil[ccwascstatdishcdto
review and rccomrncndpolicy changesin the overall
pestmanagemcn[programfif [hcLaboratory.

An annual inspectionconductedby the UniluJ
StatesDepartmentof Agriculturefoundno dcficicncics
in the laboratory’s pcsticidcapplicationprogramand
ccrtificdapplicationequipment.

G. National Historfc PrcscrwationAct

As requiredby Sec. 106 of the National Historic
Prcsmation Act of 1966, which was implcmcntixlby
36 CFR 6fM’),“Protection of Hisforic Properties,”
laboratory activitiesarcevaluatedin consuhationwith
theStateHistoricPreservationOfficer (SHPO) for pos-
sible effectson cultural or historicrcsourccs.During
1990, fabnratr archaeologistsevaluated355 undcr-
Iakings (an um flakbg is an activity that has the
polcnlial 10 affect a cultural/histnric rcsourcc),
conducted37 field swvcys,rccordcd18 archacnlogical
silcs, and submitted four survey reports fnr SI{PO
review.

As a rcsullof bbor~tory activities.adverseimpacts
to two archacolo~.calsiteswere mitigatedthroughsilc
excavation.Laboratoryof Anlhropdogy(U) 7WJ2Y,a
I.atc Archaic/BaskctmakcrII (800 B.C. - A.D. 6fNJ)
Iithic scatterwas cxcavatcdin advanceof sewerplant
constructionassociatedwith Ihc Smitary Wastcwatcr
SyslcmsCcm.solidafionProjccl. Analysisof over 5 4fN)
rccovcrcdartifacls is ongoing and will help answer
questionscnnccrninghunlcr-gatherersuhsistcnccand
theadnptionof agricultureon thePajaritoPlateau.

Excavationof IA 4618, a Coalitinn Period(A.D.
1lfM-135f)) nine rcom pueblo Incalcdat the Chcmical
WasIcSforagcFacilitycwas initialed. Whencwmpktc,

VIII. !R



LOSALAMOSNATIONALlaboratory

~ ‘“i”oNMENT”suRvE’LwE1” ~

cxc;w:ition of [his puddo will hcip rctinc Coalition

Periodccr;unicchronologyfindconlrihuk 10an undcr-
st:irding of Anasaxi situ ;dmndonmcn[s.

An nrchadogical ICSI excavation pcrrnit, as

required i>y Ihc Aruhwwlogic;d RcsourccsProtcct,~rr

Ac[ of 1979 and implcmcmxi by 43 CFR Part 7, was
issuwtm Miwiah Awoci;lks, archaeologicalcontractor
for the PublicScrviccCompfinyof IWw Mexico. Four
si[cs will bc [estcd urdcr Ihis pmmit in :dvancc of

PNM’s proposwt 345 NV Ojo Line ExtensionProject.
Inspectionsof ;trlifitc[ repositoriesholding DOE

collections were cwmplmxi*S requiredby a rww fed-
eral rcgulalion,36 CFR P;m 79, ‘Curationof Federally
Ownwt and Administcrd Collections.- This aclivity
includmi an inventory of xII burial rcmainsrcmovcd
from DOE lands. which will cxpcdifcfull compliance
wilh Ihc I%rivc American Graves Prolcction and
Rcp;~[ri;\tionAct p;mscdin Novcmhcr,1990.

H. FIndangcmdfItrea! cncd/l~rotectASpecies●nd
EhOdplMins/Wclimds Protection

1. Threatened and lhdangered Species. The
DOE and IAwratory mustcompiywith theEndangered
SpccicsAct of 1973asnmcndcd. During 1990, HSE-ii
rcvicwcd702 ac[ionspropnscdto bc undertakenat the
Lthwatory for Poicnliai impac[on criticaihabitats.Of
Ihmc. 394 were rcvimvcd through the Environment,
Safely and Hwrilh qucsti{mnairc systcm. Thc

Biniogical Rcsourm Evaluations Team of HSE-8 idci+
tificd 13 projccls(Tabic VIII-9) as ncaiing surveysto
&Icm]inc the h;thil;ltcompnncnrsand 10 rule oul the
prcscnccof criticai hahi[;tlsfor miangcrcd, thrcalcncd
or sensitivepiaruor aninurispccicseither Fcdcrailyor
Stateiistcti.

The team idcntifiwt projectsrwcdingsurveyshy
first reviewing a iilcralurc d;tla hasc compiiing ali
habitatrcquircmcntsof F~dcraiand S!alccmiangcrcd,
thrcatcncdand candith[cspccics. Af[cr ficld SUNCyS

werecontiuctcd,the habi[;dcmnponcntsof eachcdthe
sunrcycd sifcs were lhcn cwmparcdlo MC habilal
rcquircmcnlsof Ihcorganisn,sin qucslion.

Bolhfield andiitcramrcsndics indicatednocrilicai
habitatsfor any Fcdcraior Sta[ccndangcrcd,Ihccalcncd
or candidatespccicswilhin the 13 proposedconstNc-
lirmsites.

Tabic VIII-9. SurveystODetermine lhstdtat
Componentsfor Ilmtttencd nnd Ilndttngcred

species

White RockTouristCenter
MclcorolngicalTower
Mctcordogicai Tower
Fire Tank and Wa[criirw Inslaiiation

Transportahkfor EES-14
ProposedParkingAreahchimtTA-4tt
Instaiiationof CPM for LAMPF
Los AiamosIn[cgratcdCommunicating”.
Syslcms
Live Firing Range Tclcphorrc Sys[cms
Upgrades
Ulilitics Rcstora[ionk AiamosCanyon
Wciis, Lines
NortonLine Upgrade
SanitaryWastcwatcrConsoiidaiimrS)stcm
Lines
Weapon..SuhsystcmLaboratory

2. Monitoring of ‘l%swatencciAnd Endangered
Species. Historicnestlocation..of the Federallyiistcd
Pcrcgrincfalcon (Falco peregrinus) continued[o hc
monilorcd. The hiskwic acric was not used during
CY90 ailhougha pair of youngfaicormwere ohscrvcd
in thearea.

3. Biological Surveys. As part of inng-lcrm
biological monitoring strdicsoevaluation of raptor pop-
ulations and rap[or nest.. was conlinucd. Birds of
cmccm inciudcd Ihc znrrc-taii hawk (BUMO
alhtwotams), Cooper’shawk (Accipitcr cuopcrii), and
NmthcmCioshawk(Accipimrgcntilis). The iocationof
onc constructionpmjcct was surveyed for polcmiai
ncs;ingof andforagingby theCooper’shawk.

4. f%odpIain/Wetlwtd AssessmcnLs.LosAiamos
NatirmaiLahnrah-wymustcnmplywith ExccutivcOrder
119SS, Floodplain Managcmcnt and EO 11990,
Pmtcc;imrof Wc!lands. During 1990, 702 actions pro-
posed to hc undertaken al the Lahoramry were
rcvicwcdfor impact10 floodplainsand wctiands. Aii
pmjccts rcvicwcd in 1990 were rmtsidc tlnod-
plairu’wcliandhoundarics.lltc FioodpiainAwcwncnt
for onc pmjcct, Live Firing Range Expansion,was
publishedin Ihc FederalRcgi..fcr55:174, Scptcmhcr7,
1990.
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s. W“ctland Studies. k part of lhc
DOE/lAmrn[ory RCRA ~*rnlit, in coordinitliortwilh
Ihc Unikd SKIkv+Fish irnd Wildlife Scrvicc(USFW),
:111vmlamls grcalcrthiin 1 acrewilhin the Lahoralory
houmkrricswere mapped. The mappingwaspartoflhc
USFW Na[ional WctlmtdInvcnlory(NWI). The NWI
milpping Usd acriid mapping and a hicrarchial
clnssifica[ion ha.sd on cco!ogical, hydrdogical and soil
charackristics.

Allhough lhc mapping convention docs identify and
classify wc[lands, lhc convention docs not charac(crizc
or dclirwak wetlands. To understand the present state
and complexity of thewcllandstlcfincdby the Fishand
Wildlife !hvicc, n chnractcrizwionof sclcckd wct-
Iandswas initia[cdas pan of [he BiologicalRcsourcc
Evnluwionsprogram. The purpo.xcof the studywas
four-fold:

● dclincak .sclcctctlwcllandhoundarius;

● charm-tcrizclhcuscof wcllandsby reptiles,
amphibiatis,smallmammals,andbirds;

● providehasclincdataonwhichtodckrminc
fu[urcchange;ml

● dctcm~incprc.scruandfutureimptic[sand
Ihrcats10wclkrnds,

A wclhmd charackri~alion and dclincatiorrwas
done for each site in wxordancc with the Fcdertd
.iftrnmlj Jvr tdcnfi~vin~ ttnd Deiinctaling Jurisdictimrul
Wedond$ (EPA, Wt%l). This dclincalionrequireslhal
Ihwc faclorshc presentfor the nrca10bc considereda
wctlamk hydrology. hydric snils, and hydrophytic
vegetation. All threecritctia were presentwithin the
area..snrdicdin Pajari!o and Samlia Canyons. Other
quxntitalivcsludicsincludedmonimringwatcequality,
WCIIIcvclsandaquwicinvcrtctmtcs.

Wcdand.. classified as marshesin Pajarito and

SandiaCanyonswere sdcctcd Ior this frrsl-yearstudy.
Rcsul{sindicatethatIhcscwcdandsprovidehahita[sfor
I numhcr of spccics. ouantilativc informationwas
cmrnpilcdusing pit traps for rcp[ilcsand amphibians
and Iivc trappingfor small mammals. Ohscrvalional
and lrac?ing snsdk”swere conductedfrw hirds, Iargc
mammalsand insects. Quantitativeandobscwational
d;ttawere compiledfor 21 spccicsO(rcplifcs,amphib-
iansandsmallmxmmals(TaMc VIII-I()). Additionally,
obscrvatiomindicatethatdeer(Odoctn”leiusItemiows),

clk (Curvus crrnrwlcnsis),racwnn (Pryocyon !otor),

coyotes(Carris latran.r) andthehohcat(L.yrLrrufus) usc

the wetlandsfor foragingand in somecaseshxhling.
Raptorspccicsincludingthe American KCSIWI(Fu/co
sparverius) and RcdtailHawk IBuleo jumuicensis) usc
Ihc areasfor ncslingand foraging. Songbirds,inthl-

ing the Redwing Mackhird (Age/aiJJs phocnicciu.v).
were observednestingduring the summerand flocks
havebeenobsmcd foragingin thewimcr.

Dclailcd informationis irrcorporakdinto a rcprrrt
entitled “Wetland Characterizationand Dclincatioa
Wdics, PajariloandSandiaCanyons,- in preparation.

L ComprehensiveEnvironmental Kesponse,
Compensation,●nd 14ahilUyAct

The Comprchcmivc Environmental Rcslxmsc.

Compctr.salion,and Liabilily Act (CERCIA) of ;Wf)
and the SupcrfundAmcmlmcntsand Rcauthoriz,ltitm
Act (SARA) of 1986 mandatecleanupof foxi~.arid
hazardous contarnimmfsat closed and ;ihandmcd
hazardouswaslc sites. Thc CERCLASARA-rclarcd
actionsfor potcnlialfclca.scsitesal the Lahwalrwyarc
hcing addrc.ucd under the DOE*S EnvironmcnM
RestorationProgram(Sec. IV.K) in ct-mjunclinnwitl
RCRA correctiveactimw(scc.VIII. A).

J. Toxic SubstancesControl Ad

The Toxic SubstancesCmtrol Act (TSCA) (I5
U.S.C. e( seq.)establishesa list O( toxic Chcmicalsfor
which the manufacturin&USC,sloragc,handling.and
disposal arc rcgulnfcd. This is accomplished by

requiring prcmanufacturing notificatbn f~lr n~w
chemicals, lcsting of ncw or cxi..ting chemicals
suspcctcdof prcscmingunrcasonatdcrisks to human
hcahhor thecnvironmcnl,andcontrollingmeasuresfor
chemicalsfoundsoposeanunreasonablerisk.

The Code of Federal Regulations(40 CFR 761)
containsregulationsapplicahlc to PCBS. The code
applies to all persons who manufacture. procc.ss,
dislritwlc in commcrcc,use, or dtsposc0[ PCBs or
PCB-containinghems. Substanccathat arc rcgulakd

hy this rule include,brtl arc not Iimitcd (o, dielectric
fluids, contaminatedsolvents,oils, waste oils, heat
tran..fcr fluids, hydraulic fluick, paints, sludges.
slurries,dredge spnils, soil.., and materialscwrlami-
nakd asa rcsullafspik Most of [k provisinmof ltfc
ecgulatiort=apply [o PCBSonly if they arc presentin
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Cnerrfidqdtoruf ve!ox

&nmvct*smtdtivirgorua

Etmwcesohwkmm
lct”!ophotus wtdulaw

Phn-OJSmadwglusii
Pinly~his nwhnoleucau

Thtamnophi.selcgnvr

AmmMiJ&

Rcikxftwtom~ megakds

Ptwm.v.wut wuet

Peromi .Mvmmanicuhmu

Perom\xcus kucopus

.Uicroluv mon!anus
,%li~”rofuskmgicaudus

Sori:r vagratu

I’umiil.t spp.

Sp”rmophih~svariegrum

canccn(ra[ionsdwvc a spccificdIcvcl. For cxarnpk,
thercgu!atiorwrt”garclings[oragcanddisposalof PCBS
generallyapply to materialswhosePCB conccnwations
arc SOppm and ahovc. At Ihc Latn-watery,material..
containing>500-ppIn PCBSarc transportedof(-s;w b
[rcalrncruand disposal,andmatcria~scontaining5\. to
500-ppmK“Bs nrchtcirwrakdoff-si~cor disposedof al
TA-54, Am G. This ma hashccn approvedby Ihc
EPA for disposalof PCB-contarninakdrnatccials,

Efhftawrrlinwd Wwardk rcplaccmcat,fectaaai-
fication, and dkposal of PCB cquipmcnl at the
!Awralmy. During 19900k following fKB waste

PlateauW?riptail
Many-linedSkink
GreaI PiainsSkink
Eask~ Fcntx Lizard
ShorI-horwJ Li~ard
GopherSoakc
Wanddg GarterSnake

Tl~cr Salamander
chorusFrog
CanyonTrccfrng
WoodhotIscToad
southernSpadefoot

W’C>i.rMtfnfV*~.

PioouM(W
Ilccr Muuse
~“,it~f~ed ISI~

Meadw %lc
L ‘g-Iaiied Vof6
Vagra.lrSIwcw
Chiprwhib
Roc&Squirrel

Wascentvff+ik for dixpaaal: 62395 kg [ J3?: <5 1’j
I; ,uid ~B oil that incl~d SO-499ppmoil; 10 ?S1kg

(23 70! lb) ( mlarninakd &&i..; 333tJ kg (7360 Ih)
cornaminak~ wake 45 14S ha (99S33 lb) ffOnl 1?
transformers;and 47901 kg (105 603 lb) km 55R
capacilom In additiofhS039 kg (11 109 Ih) of KW-
conlatinatcd sOiL&h& andequ@rnenIwcm disposed
of at TA-S4. Am G of the 31 Pm tran..)crs
bring wrrufilled within the last two ycam, @incwefe
rcclasaifii to oodCB stattssa#* cndof WW, (m
mm! are cqwctcd to kc fcclwifkd &othe firal qwmr
d Iwl, ;mdXaothcrsix hy UlcCadof 1991. Ucver$or
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the 3 i [ransflwmcrsitrt being rc[rofillcdwilil siliuonc

oil and the rcsf with pcrcht(~rtx’lhylcl~l’.No nuditsor
inspectionsof the laboratory”s PCB activities were
cxmduclcdby Ihc EPA. IUMEID, or DOE in IWO.

hdorm~tion ;dxwI the IAoralory’s activities
involvingashcstosisprcscntmiin Sec.VllI.D.l.a.

K. EmergencyPlanning and (“ommunlty Rlght-to-
Know Act

Title III Sec.313 of SARA exemptsDOE facili!ics
from reportingrcquiruncnts. However,il is DOE pol-
;~y thnt this cxcmptiorr nof Ix cxcrciscdand that the
Lahoralory rcptw its rchmscsunder t}.c rcmaining

provisions of Sec. 313. iiowcvcr, all rc.search
operationsni lhc Lahv;itoty arc also cxcmpl under
other provisions of the regulation and only pilot plants
and specially chcn~icnjprtxlucti.m fac.ili[icsat the
Lahoralorymustreporttheir rclcnscs.As a rcsuh,[he
PlutoniumPrwti~singFw”ilityis the only opcratinrtat
lhc Morauwy ttt:tlis c~tvcrcdby Sec. 313. Thc only
rcguf,trmlchcmkd i}wt is UWX!a[ the Plutonium
PmccssingFacilily in amounlsgrcalcr than the Sec.
313 rcpot[ing[hrmholdsisnitricacid.

The Mnralory suhrnitlcdtnc required Sec. 313
report10EPA in Julyof 1990. This rcpor!coveredthe
rclwwcsof nitric acid during 1989. AhWII47~
pounds t-f ttilric acid were used for pfulonhtn
pmmss{ngwith rclcascsto I?tcair of _atcty
434.5S kg (1 O(M)lb.) The mtmuat of nitric rmcid
rclcascd[o the atmosphmcwaa calculatedtig &ts

ohlaincdfrom a studyUIal mcasur~d[hc air cmissions

from the facilily. Tk rcrnainir,gnitric acid w;Is rilhcr
consurnd in chcmica! reactionsor was LxmIplcIuly
neutralized in the wastcwatcr Irca[rmnl opcrxtiom.

Only theair rclcascsrequiredreportingftw 19W, Dntn
on rclcascsfor CY 90 will hc rcpor?cdunderSec. 313
in July 1991,

1. EnghtecrfngQuaUly Assurance

Thc Laboratoryhas a qunlily awurarwc program
(Engineering, 1983) for cnginccring, construction.
modification, installation, and maintcnancu of DOE

facilities, The purpose of the program is to minimize
Ihc chanceof dcficicncicsin corwtmctinn;to impnwc
Ihc cost cffcctivcncwof facility design,c(mslruction,
andopcralkm;rmd10prolc~i Ihccnvirorrmcnt.A major
goalof cnginccringqualityassuranceis to cn.wrcopv-
ationa}compliancewith all applicablecnvironnwntal
rcgularions.The quality assuranceprogram is imph,-
mctttcdfrom irtccptionof design[hrmrghcomp!uliorrnf
constructionby a project team zpproach. The projt”cl
team consistsof individuals frnm DOE’S progfam
divi..iwt, DOEJAibuqucrqucOpcrationv Office and

DOE/LAAO; btbnmlory opcraling group(s). tbc
Facility FmgincerhtgDMsion; Ihc dcd$tt cent-wn;
the isspction ofganixafimt: ●nd Orc bwrkWu@on
contractor. &h p-d ~@cc# b f@VkWd bV

pmortncl from HSE41 to crtattrctbaI cmirowncn[al
irrfegrhyiarrtaimaincd.

VT1l.22
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IX. ENVIRONMENTALSUPPORTACTIVITIES

}n addition tu environmental surveillance and compliance ●ctlvitles, the Lahoratoty
carried out it numher nf related environmental activities. .Sdectcd studim am btiedy
descrihedin this section. Many of these●ctivitiesare ongoing●nd provide supplementary
infnrmrstionfor surveillanceand compliance●ctMties ●t the lAorrstory,

A. MeteorologicalMonhring (Brent Bower%Jean
I)ewari, (;reg Stone,and William olsen)

1. We8ther .Sumfnary. Prccipilatitm was normal in

LM Alwnos during 199(!, fdnlin~ W CM (18.7 in.).
Sn[wfnll, how~vcr,w;ls~5c; ~.10w n~~al, aI 1(N cm

(42.9 in.), the ICM1 during a year sirwc !9til. The lcm -

pcmnrrcavcrngcdsligh[lyhclow normal for Ihc year,
although thereucrc .scvcralcxtwmc months, A strong
:huidcrworm on July Xlh tttoppmtIargchail on W’hilc

Rock, musing rxtcnsivcpropc.lydamage($9 million).

The yr.lr had the WWMCSIJuneand coldmt Dcccrnhcr
on record. TIN annualsummaryis shown[n Fig. Nt;
otherdataarcshownin T~lcs G-60 throughG-63.

Tlrc yearstarredwi[h a snowyJanuar), when 44 cm

(17.5 in.) fell. A smnvslormon Ihc Ifllh MXXNMICC!for
30cm. (I2 in.). AnotherNorm prnduccdstrongwinds
on Ihc 29th,with n peakgustof 32 M/%(7 I mph). Thc

weather hccamc dry duringFctvuaryand Mnrch,with
pt,,ipi[nli(m XI alvw( 50%. d norn}al during both

months Likewise, Snowfallwas light from February
lhroughApril, Iolallirrgunly ‘1,1in,, or 35% of normal.
Rcwotdwarm wcathcton March?lSI and 22ndhrnugtu
high knwpcrahrrcst~f65°F on ho!hdays. Mow record
Icmpcralutcs wcrr rmxvdcd~mApril 14 and 2R (72’

wd 7) ‘1’, fcqrc~dvcly).
A strong high-pcwtrc systcm formed lwcr h:

southwcstrm{!nitc~ %:cs duringJune, causing record

It@atIn b Alanm. The monthbccarrw!Ir@warmest
Junentt record,edging out l& prcviody wmtua{ of
1980. t\inpcraIurcs tra&d MJVti hightt cmsix days
king [k month,wcnnd@ ro Ihcatvett(auffin~ h
Jurtcof IWI, Dally tcmpcramrcs{jcdor a rtti

on five days, including 93°F tm lhc 24!h, the highest
rccordcdduring1990.

After anolhcrrecordhigh tcmperamrcof 90°F on
July 1, Ihc monsoonseasongo! underway, with wnc
qwcially intenseIhundcrstnrrns.A strongthundcv-
s[ofmdroppedgolf-lvrll-sizedand sometiaschnll-sind

hnil in While Rrrckrrn July 20. Widcsplcadd;lm:lgrM
homes,motor vchiclcs,and nthcrpmpcrty rcsullcdin
$9 million 0( jnsurar,c C[illIllS, !btnc gnlf-ball-siml

MI was alw rcpmtd in Ihc i%tcrn Area of Los
Alsmos. Precipilalion(including rainfall and mcltcct
hail) awmgcd 3.2 cm (1.25 irr.) over Whih- Rtwk.
While Rock Y, and Ihc E.asIGate areas. Anntheri.so-
IalcdIhundcrwormdmppcdheavyrain of 3.1 urn(1.24
in.) al TA-59 on the22nd. MOSIof Ihc rain fell during
onc hour. Thundcrslomr activity suhsidcdduring
August,wilh rainfall tohrlingonly 4,7 cm (1.87 in.), or
justover 1/2 thenormalamount. }iowcvct. ndowrrpnur
of 4.2 cm (1,64 in.) did fall a! ExslGate duringa one.
hourperiodon the 21s1.Tcrnpcmtutcswere quiw cod
duringAugust. Low ,Icmpcra[urcrecordswere SCIor
Iicd on Ihrccda!csinctudinga 42°F readingon [hc7~h,

Autumn slaftcd off wet, with heavy rainfall in
Scplcrnhcrof 8.6 cm (3.37 in.), 60% abrwcnormal. It
wasthe wcl[cst!kpfcmhw since 1975. Daily pfccifti-
talion fccofdswere .SC;on fwo dab, includingj.4 rm
(0.94 in.) 00 Ihc 16[h, The weatherbccxmcdry in
(kfvbcr with prccjpilationSt)%hclownormalaI 1.7cm
(f166in.). A recordccddfctnpctatureof 26°F occurred
on fhr ninth. Pkwcmtrcrwas wet with prccipifalirtn
tUk@Ik d, #t5.3 cm (2,0@i~.). A Slr~~ StWIBI
druppmix in Ik Jemw MuontaiusA heavy taht
ht h Alamosat [he hegiaaingoftht monlh, A cold

.1
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‘Normal Iempcraturc9arr mparcmhcsis.

F7&21L Summaryof wealhcrin LoeAlarrms(TA=S9)chwing1990.

from cauwd smmg winds cm lhc first; a modular
huilding was damngcdand several pondcr~ pines
wereblown dnwn nearAnchoCanyon. Rainfallof 2.6
cm ( 1.O! in.) on the secnmfset a recordfor Owdate.
Sc~ctal “Arctic hhsfs” gavt ~tin ~~.,m~ ~. c,jf&~;
Dcccmhcion ;~c, # .~.~ . rc\u~< OMc%lir.
14):! “r’ J: , “ ‘r~Uf I : 9C
f24 t} : , : . 5 f’ / ! ‘. } ; ! \ ~$l,dwave
and Irl.sh snltw. twcf gaveh Alanwmrhrccconsccu-
1i\c day%of hchw -lfi”~ f@F) on k 22=24;h,
including .23*C (. 10*F) on Ihc 23rd and 24th, The

23°C (-l&F) was the coldcsIwqwawrc rccnrdedin
bs Alamos sinceDcccmhcr1978. The cold weather
causedwmc water pipes 10 butst. Several intense
skwrnscausedslrongwinds on the 2nd and 3fRhwith
peakgustsof 28 rds (63 mph).

2. Wind Rows. Avcrsgcwind qwcd anddircdion
fmqucncicsat four sitesarc plotlcdfor daytime,nighb
lime, andmtal Iimc (Figs. 29-31). The frequenciesarc
prcscnlcdas wind rows, which arc circleswilh Iincs
cxtcrdiag from the ccrucr ;cptcscntingdw dircctkm

/
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fromwhich \hc wind blows. Tk lengthof eachline is

proportiwrnl10Ihr frequencyat which !hc wind blows
from the indicald dirrcti(m. Each dirtiction k I of lb
primaryCompasspoinls(for example,N andNNE) and
is ~cnlcrcd~tn~ p~.5* ~OL.I(!r.Etch ~~}kc consislsof

diffcrcnl widths rcprcscnting different wind sptcd

clnsscs. The frcqumcy of calm winds (winds with
spcwlIcsslhxn 1 mph[0.5 mh~) isgiven in Ihccircie’s
ucntcr. Day at,dnightarcdefinedhy sunriseandstmsct
times.

T?wwind rosinrcprcscntwinds at (our sifcs: TA.S(f

(2 216 m /7 27(} (Ij ahovc w-n
m [7040 ft]j; EasI Gmc {2

Icvcl); Bandclicr(2 146
140 m 17(M9 rt]~; and

Ama G (2039 m [66M fIl). Sudatw ‘AM) (11“12m
ahovcgroundIcvc?)arc shownfor all si!cs,w.d %! m
Icvclwinds arc shown for T.4-50.

Sudacc winds at LOSAlamos arc gm.vally light,

wiih an averagespeedO( 3 mls [7 mph). W’imf xpccds

grca!cr Ihan S nds (11 mph) occur with fruqucncics
rangingfrom 10%at TA.50 1020% or .UIaI EmI Gate.

The souIhcr}y and smthwcstcrly wind% at limt Gak

Icnd to be stronger IWCWJWthe bs Alanvn Canyon.

Iacalcdjusl fo the aouth, prc.senfsIcs.sftidinfi. Many of
the strongwinds occur duringthe spring. More Ihan
40% of :hc surfacewinds●l all silesM- % kss
than 2.5 mh (5.5 mph). The ~ -*rd

Ws
.

(a)
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F@30. Avcrsgcnighttimewind roscsallAmf810rysCatiOm.SurfaccwindsmcrcprcscntcdalTA-S9
(upjwk?t)clockwiseto &ssIGstc,- G.aad Bsadclkr. TA40widsJIcbc92 m kvclarc dsosbown.

incrcawxto over 4 mk (~ mph) ar k 92 m (300 (1)
kvcl at TA-50. At thishigherIcvcl. windswith speeds
grcakr than 5 W* (i I mph) occur cmdhird of Ihc lime,
and wind speedskss than 2.5 nds (5.5 mph) occur
almnstnnc-lhirdof Ihc [imc.

Wind dianhution varies with sire. height ahovc
ground,!imc of day. and wawm, pnmsrify becauseof
the regionalterrain. Gn dayswith wumhincand light
Iargc.scalewinds, a deep. thermally driven upslnpc
wind developsoverthew.cslcmpartof Pajarifoplateau.
Nmc [he high frequency of souIhcasterlythrough
wuthcrly wind%duringthe day at TA.50 (twth kvcls)

and F- Gate during the year. The upslopcwind is
evenmorefrequentaI stati(msfurther10theWCSC:TA=6
andTA.59 {nc* shown). Ufmfopcwinds are generally

Iiglu: kss [hart2.5 m/s(53 mph). Wind..bccnmcmore
southerlyand soulh”soutbwcsIcdyal lower cicvakn..
on the plateau. The winds herearc dnmina!cdby Rio
Grandc valley flows. A Ilwrnally driven up-valley
wind is pcohahly rcspd%k for mnsl of Ihc winds.

The up-valley windscan he sImngcrIhan the updopc
winds,with ~cds upto5 rnh(11 mph)w gccalcr.

Surfacewinds arc quilc diffcrcnl during Ihc night.
A shallow, cdd”aif drainage wind ofkn kums and
flowsdawnthepfakauonckar nights whenIargc-scak
wkds ate light. Drainagewindsarcgenerallykss than
4 m/s (9mph) and arc md apparcnlal TA=fiJ (W w
NW) and fessso at Aca G. The nighttime TA-w
windsat 92 m (Xlfl fl) andsurfacewindsat olhcrsilcs
arc dramatically Wffcrenl from Ihc TA-SO surface
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SPEEO@m)
1.0- 5.S — 11.0— 16.5+
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~3L Averagebtaiwind roscsatMroramrywatiorm SurfacewindssrcreprMcrtudatTA-S!J
(uppcrkft)cbckwisc to fist Gate.AreaG.and Bandchcr.TA-S(Jwindsat tbc92 m kvelarc dsosbown.

winds. rcfkcting k dominartcc of the Rio Grartdc
Valley winds. The high frequencyof up-valleywinds
al night i.. from Ihc lhcrmaily driven winds from day-
Iimc cxlcndingintoIhcearlyevening.andpossibly,10a
ksscr extent, chamtckd, Iargcr-.scalcwinds. A
drainagewind mmclimcs fmrnsdown Ihc Rio Grandc
Valley during the evening, causing Ihc north 10

northcasl winds. This wind usually ccmlinucsfor
severalhoursafter sunrkc (nmicc Ihc slight peak of
northcawwindsduringIhc daytirnc).The Iargcscaleof
!hc thermally driven up- and down-valky win&
nccounts for Ihc lag with surwisc and sunsd.
mspcctivcly. in Cnnlraw, Ihc plateau trfk and
downslopcflows arcsmalkr andcoinci~ closelywith
sunri~ andsunset.

1X.5

The (rcqucrtcyof windsdo vary dramaticallywith
scasort(nof shown). The Rio Grandcdown-valleywind
prcdomina[csat night and morning during winlcr
bccauscof the long nightsand dry ammsphcrc. The
hcrmally driven. up-valleywind is more predominant
in olhcr sm.. hccauscof Iongct daysand frcqucnle
Iargc-scaksmhcrly winds.

3. Precipltdlon SumrrrsV. Prcciphationrarrgcd
fromnearnormalover W wcsacmpartsof LmsAlamm
County10severalinchesahovcnormalin Ihc northca..:
andcasI. Pigurc32 showsprccipitahn analysesfor Ihc
summa mmsmn season(July4cpfcrnhcr) and Ihc
cmircyear. Monthly prccipitatiantdals arc alsoIi.s!cd
in Tabk G-62.

/
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Prm”ipil;Nilm generally i~ conwmlr;md lwcr and

near the Imurntains in the L“tmnly nntl dccrcasrs casl-
stmth~”aslw.;trdttjw;ird Ihc Rio Griindc Valley (It~ward

Iowcr fcrrain). T!\}ic”all}, nearly half of the annual prc.

(“ipitari(m falls during [hc nl(mmwr season, ur July

[hr[wgh Scptcmhcr. The cwmbinnlitm of a Iargc-.sc:l]c
III(I;SI wind fhw” (nun the Gulf of Mcxicn intn FJcw

Mcxi~xl. slnmg sunshine, w“arrn;clllf_n”rtillJrcs,and clc.
t“aledlcrrain nrc rcsptmsitdc ft)r frcqucnl aflcmtxm and

early ct”cnirrgshtw.crs and Ihundcrsh(mcm. Mlmwxm

rainfall rnngcd from nr;tr mmn;ll ol’cr vwslcrn xrctis
(Sla!itms 1-4) I() nearly -t in. a}NI\x.normal in Ihc north-
east (Stati(ms 5 and 7), Sc\’cral hca~.y Ihundcrsmrns in
July and Scp!cmfwr made hig c~m[rifwtions 10 the

rainfall Ioi:ils m these sites. l.ikcwisc, Ihcsc IWO
slalion~ :Ijtmg w’i!h Ihc White Rtwk and Area G

(St;l[i(ms 6 and N) had :tnlual precipilalitm Iotnls 2-4 in,

nhot”emmnal.

~. };nvirnnmmmd Studiesat the I’uet)l{)dc San
Ildefonso(M’. l). I’urtymun, Max IUaes,●nd
John Sorrell ~i{ureauof Indian Affairs])

T() document the ~)[cn[ial inqwtc[s of Lahorzltwy

tlpcrnli(m~ (m l:tnd~hchmging II) San IItfcfon.soPuchln,

the DOE cnlcrcd inr.} a mcnliwnndum of understanding

(\fOLl) with Ihc f%chh~ ;md lhc Bureau nf Indian

Affairs ( BIA) h) tvmdu~.1cn~.ir(mntcnlal sampling on

Puchhj land. The agrcvmcnl, cnlillcd ‘Mcm(}randum (}(

~ndcr~randing Arnnng Ihc Bureau I]f lndiwr Affxirs. [hu

Drfmrrmcn! of Energy. and tnc Pucfdo of San lldcfwrso

Regarding Tc\ting for Radi(xw-tivc ;tnd Chcmit.al
Clm[aminali(m (If l~mds nnd XaIuml Resources

Buhmging tt} the PuI+I(I {I( S;m Jldcfljnu),- xt). DE.

GM32-87A1371w}. was (“lm~.lmfcdin June 19S7. The

xgrccmcm c;dl~ for hixh hyd:vlogic pathway sampling

(including wtilcr, ujils, nntf scdimcnp,) and fwtd$fuf(

sampling. This wclifm (Ical+ with [hc hydr(dogic pa{h-

way. The f~mtd~tuffwmplin}: is cv~~.crcdin Section Vil

of rhis rcjxvf. During IIM7, 19HH. and IWW. waler,
soil. and w-din]cnl San}plcs u.crc cnl\ccIc~ in a~”~,or~

with Ifrc agrccmcnr (Pur!ymun l~~%~b.ESG 191W,EPG

1Wxl),

k 19WJ,lhc formal sampling plan (Appendix A In
Ihc MOU) called for lhc Morawry 10 COIICCIfind

an;fly~c spc(.ia! u alcr wmples (rim I*’o wfilions casl

xnd IW(I srafi(msuc~f (I( Ihc Ri{} Gran& {West: Station

3, Ptijarilo Well (Ix]th puIIIps); Sttililm H, tkdladay
WLOII;Ea\I: !jta~i{m 17 [ncwj, Dlm Juan Plilyhtmsc
Well; and !iitalitm 9 Eastsidc Ar!csian W’CII). Special

.wdinwnl wmplcs wet: 10 Iw ctdlcutcd frnm four

lirc”~[bnson Son Iltlg(tmst) Ltnds in Mtnlandtid Canytm,
rh:signntcdA6, A7, AR. and AIU on Fig. s3. l“hc~c

wnplcs were collcclcd by Laboratory pcrs[mrwl on

Novcrnhcr 14, 1990, in [hc company of personnel fmm
the San Ildcfonw) PuckIlo Governor’s Office xnd Ihc

BIA. Bccauscof accessdiffi~wllius,it wnsrwl p}wihlc

fo sampleIhcDIIII Jwm Playhouse Well, and instcwf,a
samplewas collcc[cd from the Old C{mlnluni[y Well

(Slatinn 1). The plan also specifics c(dlcclitm and

wralysis of nine olhcr wtircr samples and seven o!hcr

scdimcnl samples that have long hccn included in the

roulinc cnvirlmmcnlaf sampling pr(Jcram a% well as

spc‘.ial snrnpling of st(wrn mntlff in hjs Al;~n]fJ\

Cnnyon as part of the IAxmmw}”s r(mtinc monilt]rillg.

The additional waler and scdimcnl sampling hx.ali(ms

arc idcnlificd in Tattle IX-1 10 permit c.r[]ss-rcfcrcrlc”ing

10 olher sections in this rcporl discussing Ihc r{mtinc
moni[nring. Instead of S{(MITIrunoff sampling ~hisyear,

a special samplingd runoff fcd hy Ircalcd effluent

from the IMS Alanl(js Chrnty .scwagc trcanncnf plant
was conthrclcd. RCWIIIS and intcrprclatiwr of this

sampling arc described in Section VI.C.6 of this rcpnr!.

1. Groundwatcr. Radiochcmicalanalysesin 199t)

of groundwalcr from Slalitms 3 and H indicalcd m) sig-

nifkmt change from the analyses rhat were performed

on wells at lhf~scIoca[icmsin 14)89(Tafdc 1X-2) for all

radioactive awrslilucnls cxccpl 117C-S.The I“C-s mca-

surcmcms appear umlcwhat nigher for all !hc 1990

samples, hu[ Ihc uncertainly in Ihrmc mcasurcrncntsis
qui[c high hccausc of amtlylicaf tnckgr(wnd; it is

unlikely }hai there is any significant ccsium prc.scrw

The measuredvalues appear to cxcccd fhc DOE rlcrivcd

concentration guide in three samples by as much as
Z~rA ~ahlc IX-Z), buI Ihc uncertainties in the

mcmurcmcnlsrnakcit impossifdc[o conclusively infer

Ihc prcscnccof ccsium ahovc Ihc guide.

The gross alpha activi[y in warcr frtm] Slati{m 1 was

23 x lo-~ pCi/mL. As dclaijcd in Purlymun 19Mtb, Ihc

gros.. #lpha activily in this zrca is due w uranium and

rwl radium. The ficlivily allribula?dc 10 umniurn (.$4

p~L is cquivalcnlm ahnrl 30 pCi/L) fully accounts
for all thegrossalphaactivity. Thin, the NW Mexico



d,)t ~.1. Imcatioason San IldefonsoLands
r ~- t ‘ .!I~ ~,Suhment Sampling Inciuded in Routine Monitoring Program

SeethisTable
~1.I!” in 1,,;,,. Iitictstit.m

Watt LSampling lmcations

Rio GmndcRiver
(Xowi Fig. 16,No 3

Springsin LosAlamos Canyon
13as;dlSprilIg Fig. 16,No. 56
indinn Spring Fig. 16,No. 12

Springin Canywl Northof LosAiamosCanyon
Silt”rl”dSpring Fig. 16,No. 11

Springin Snndia Canyon
S;~llJiiiSpring Fig. 16, No. 13

Spring.. in White RockCanyon
La Mcsita Spring Fig. 16,No. 10
Spring 1 Fig. 16,No. 32
Spring2 Fig. 16, No. 33

SanitaryEfilucntFlow in MortandadCanyon
Morfandm.1at Rio Grande Fig. 16, No. 38

.SedimcntSampiing Imcations

LJMAiamm Canyon
LosAlamosat SR-4
1.OSAlamosatTotavia
LosAlamosa; IA-2a

LosAlamosn[O[owi
SandinCanyon

S;mdinal SR-4
Sandiaat Rio Grandc

MortcmiadCanyon
Morfandada; MCO-13

Morfandadal SR-4

Morfandada! Rio Grandc

Fig. 21, No. 35
Fig. 21, No. 36
Fig. 21, No. 37
Fig. 21, No. 38

Fig. 21, No. 38
Fig. 21, SANDiA

Fig. 21, No. 45
andFig. 33, A-5
Fig. 21, No. 15
andFig. 33, A-9
Fig. 21, MORTANDAD

G-15, G-16

G-24, G-25
G-17, G-18

G-17, G-18

G-19, G-20, G-21

G-17, G-18
G-19, G-20, G-21
G-19, G-20, G-21

G-19, G-20, G-21

G-35
G-35
G-35
G-35

G-34
G-34

G-35

G-34

G-34

●Nti requiredby MOU bul routinciysampledandr~ticd.

IX-F



Table 1S-2 RadiochernicalQuality of Grxmndwaterfrwru Wells, Puebb de San Ildcfonso

Total (hss GYM
Station Number and J}l l.vc~ Urmium =PU LwJaPu Alpha Ma
Well Identification (10-* ~tCi/mL) (10-SpCVmL) (@L) (10-’ \tCi/mL) (IO-9 pCi/mL) (JO-9NUmU (l~s llCi/mL)

I Old CommunityWCII ().2 (().2)~ 3t (59) 44 (().4) ().()53 (0.019) ().(X)9(().()09)
3 PajaritoWell (pump 1) ().1 (0.2) 101 (62) II ((),1) 0.016 (().01()) 0.012 (0.007)
3 PajaritoWCII(pump2) 0.3 (0.2) 125(66) 7.6(0.1 ) 0.004 (().004) 0.004 (o.(w)
S HalladayWell 0.3 (().2) 135 (59) 1A (0.1) 0.019 (0.019) 0.026 (0.016)
Q East..idcArtesianWell 0.4 (0.2) 151 (61) 7.?(o.l) 0.(K)4 (().009) 0.004 (0.011)

Sunuwy
Maximum conccnwation 0.4 1s1 44 0.053 0.166

standard~ Z$I p)c 3-y 1.fjC I.F

Maximum asa
pcrccntagcof standard ~.() i~b 138 33 13.8

LimiK of detection 0.7 40 I 0.1 0.1

●Countingunccrlainticsarc in prcnthcsis.
~Maximumcontaminant kvcl-MC~ usedfor comparisonOdY (NMEIB 19~ EpA 19~b).

cDcnvcdmtccntrationguideapplicableto DOE drinkingwatersystcms- usedfor comparisononly (SCCAppendixA).

23 (5.) I 1 (l.)
4. (2.) 5.8 (0.7)
9. (3.) 53 (0.7)
4. (L) ~~ (0.4)

10. (3.) 2.6 (0.5)

23 11
15b 50b

153 22

3 3
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Fig. 33. Groumlwatcrandsedimentstationson PucblodcSanIldcfonsoland.

Environmcnlal Improvcmcnt Division (NMEID)
drinkingwater grossalpha scrccningIcvcl of 5 pCilL
for rmfium(usedfor comparisononly), whichcxcludcs
aclivity from radonand umnium, is nol cxcccdcdby
thisor anyof thesamples.This WCIIshoweda similar,
rclalivcly high conccnwation of uranium when
prcvioudy.samplcd(Purtymun1988b). Tbc plumniurn
mcasurcmcnlswere all hclow [hc limits of dclcction
(Tatdc IX-2). (An initial ‘WPU mcasurcrncnlin the
sample from Stalinn 3 pump was dwut Iwicc h
dclcctionlimit and was rc-analyzedas quality confrol
cwdualion of Ihc data indicalcd a pmblcm h Ihc
amdysisrccovcry. The secondanalysis,included in
Tahlc IX-2. was IW1OWlimits of dctcc[ion;and quality
assurancercsuhswerewithin conlrollimi~s.)

No significantchangewas found in the chemical
qualityof Ihc gmundwatcrfrom S[alions3 and8 from
Ihc lYW dalx 10the 1990data(Table IX-3). The total
dissolvedsolids standard(5fxl mfi) was cxcccdcd;
with a conccmralionof 716 mg/L al S~alion3. Olhcr

chemicalcons!intcnrsin wafer from SIalion 3 andfrom
Ihc mhcr threeslafirmswere at or Mow Ihc standards.

I!(- I

All Ihcscconslinrcnlsarc nawally occurring,and ihc
Icvcl..arcascxpcctcdfor thearea.

Special sampling and analyses were conduclcd
during 1989 al Slalion 3, knownas the PajaritoWells
silc, 10 invcsiigatcwhat appeared10 bc anomalous
changesin Ihc chemical quality of water that were
noted bclwccn samplescollccfcd in 1987 and those
collc.lcd in 1988 (ESG lW9j. This samplingdctcr-
mincd Ihal lhc diffcrcncc in quality is naturaland is
attributableto Ibc different locationand depthof lhc
twoscparalcWCIISOpcralcd●t allcmatcIirncsby a con-
Irollcr, with no huficalionof a contaminationproblcm
(EPG 1990). Samplescollcctcdin 1990 from bothof
Ihc WCIIS(Tahlc IX-2) indicated the quality of water
waswilhin Ihc rangeof valuesfoundpreviouslyfor the
Iwo .scparalcwrlis.

2. Sedimen& Tbc indw$lrialwaslcIrcalmcnlplanl
atTA-SOrclcascstrcalcdcfflucnl inlo ;hcupperrcachcs
of MortartdadCanyon. The effluent,containingtraces
of radionuclidcsandolhcrchemicals,infihralcsinfoIhc

underlying alluvium. forming an aquifer of Iimitcd

IJ



Tabk 1X=3. Cbwnkal Quality of Gtmundwaterftwrn Wells, Pueblode San Ildtfcm.w (m#L)a

Summary

Station3 SIalion 3 Stalbn 9 Maximum
Station 1 Pqjatito Pqjaritn SIatitm 8 Eastside Maximum Concentration

Community Welk Welk Wdbday Wtesiall Concen- asa Pementage
Standatxib Well 1 (pump 1) (puml ?) Wtll well Cmtion of Standard

I
ChemicalCon.w’tuenti

Primaryb

M
As

b

cd
Ct
F
Hg
N03-N
Pb
SC

Sccottdarp
cl
Cu
Fc
Mn
so,
Zn
~s.

0.05
0.0s
1.0
0.01
0.0.!s
4.(I
o.~~

10
0.0s
0.01

9J()

1.0
().3

0.0s
%0

3.0
Soo

—

—

~.()

<0.ow
0.7

—

Q

<().()10
4.(UO

0.160
<0.003
<MM
0.9

<(mm
0.4

d.o.w
<().oyl

MS
dMlo3
(Ml
0.010

%
0.0s6

716

4.010
<().030

0.14[i
co,()().1
dl.(w

1.2
d).um2

1.6
dMJ30
<0.0.30

6s
0.012
0.110
O.(M)3

32
O.(MS

4s0

<0.010
<u.(m)
0.090

<0.003
0.014
0.6

<0.(MN)2
1.4

<0.030
4.030

3
4.003

0.220
o.~~

15
0.0S5

S4

<o.o1o
4.030
O.(I61

<O.(M)3
<0.o1o

().9
dMl(N)2

1.8
<0.030
<0.030

165
4.003
0.010

<0.001
19
0.033

1s6

<0,010
<().()30

0.160
<0.003

0.014
~.o

CO.WI02
1.6

4.0.30
4.030

16s
4.003

o.~o

0.010
St?

O.(MS
716

<~~

<u)

16
<.30

~

so
<10

16
<60

<100

66
<1
73
m
~

<2

143



TaMc 1X.3 (Coat)

Summuy

Slmh 3 SMIMl3 Statbn 9 Maximum
st8tioa 1 Pq@’ito Pqjuito Smioa 8 EaMde Maximum Con$tntmtioa

Community Wtlk Wdk Nxlbdxy Mexi8n coneen- 8X● h’ealt8ge
st80d8db well 1 (pamp 1) (pump 2) well well tlmthl of stxmdmd

rwmlmcoux
SiO: 22 35 39 27
& d.oa)s <0.0005 dMloos dMKlos
o 19 .s6 43 4
Mg 9.8 4.9 2.6 05
K~ 3.4 4.0 3.2 0.8
248 2 366 180 34

te 4.(U)5 <0.005 4.(M)5 dl.oos
% 4 4 4 9
Hq m 481 7JI 8s
P 4.1 4.1 d.1 4.1
Total bxrdnms 88 160 120 12
Comktsnm (mS/m) — 44A 119.0 642 220
pti (8txndxrd units) 6.8-&5 7.6 7.4 7.6 8.1

WJnits●rc milligramsperliter, exceptxsIuNcd.

b~mq ~~ -~aV drin~~ WXtcrstxndardxarcusedforamptim Ody (NM~B 1- ~A 1~)*

Sampkx wtrc cwlkctcdAugust29,1989.

~Otd dissolwl solids.

27 39
4.0005 4MNU15

9 56
0.s 9.8
0.8 4.0

1(% m
4.005 <(MXIS
4 9

1s0 481
4.1 4.1
24 160
26.8 119.0
8.1 9.1

—
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cxIcm pcrchcdon the underlying tu[f in [hc upper.and

midrc,whcsof the canyon within Laboratoryhound-
arius. A Iargc proportion of the mdionuc”lidcsin the
~fflucnl When il is firsl rclcascdas surface flow is
adsorhd or attachd to the sdimcnts in the stream
channel:thus,Ihc principxlmeansof Iranspnrtis in MJr-
faccrunoff. Mortardad Canyonheadson Itrc Pajarilo
Plmcaual TA-3 and has a small drairtagcarea. The
alluvium thickensin the nmldlc and Iuwcr rcachcsof
Ihccwyn. The small dr.lin%gcareaandthe Ihick scc-

Iion of unwtturalcdalluvium in Ihc middlereachd IIIC
canyonhave rclaincdall the runoff since 1960 when
hydridogicstudiestwg+nin !hccany(m.

During 19WI, Mortmdad Canyon sedimentswere
colkctcd and nnalyzcd(or rdicmuclides from seven
scdirncnlstations. ~mc WCS!of lhc Lahoralory and
Pucblnhoumlaryandsix within Ihc PUCNII(Fig. 33 and
Taldc IX-4} The analytit.alrcsuhsf~)rsamplesfrnm
!!rcstalionswere cwnparcttwith rcwlts from regional
soilnnd smlimcnlsamplescollcclcdo~urmanyyears10
csfablishbackgroundIcvc}sfor northernNcw Mexico
(PurtymunlW7a).

plutoniumconccnlratkmsin all MnnandadCanyon
scdimcrusampleslakcn in IWO at and cast of Ihc
IAoralory hmmdary were wi[hin Ihc statisticalrange
alrritwlahtc It} woddwidc fallout in northern Ncw
Jfcxicn(Table IX-4). The higilcs;valuesfor ~wPuin
1990 were ohlairwd at Slalions A-5 (on IAxwxtory
propertyupstreamfromchcboundarywith Ibc PucMo).
A-6 (al Ihc houndxry). and A*7 (slightly downstream
frnmk houndary).The samplefrom !oc.tlionA-5 had
a ~-W,2SJPuconcentration(0.024 pCL’g)just a: thesfatis-
Iical backgroundlimit (fLfU3 pCi/g fnr scdimcnland
(J.0~ pCi/g fnr soil). The hnundwy wrrpfc (A-6) and

Ihc ncxl onc (03.7) downwrcarn(0,[JI03 and 0.0136

p(l’$ rcspccli}cly) had atwul hfilf of Ihc background
Iimi[ and lower than Ictcls in 19X9. In 19S9hmh A.6
andA-7 hadIcvc+ cxc-ccxling!hcsralislicalbackground
Iimil.

The mcasurcmcnt~arc ccmsistcmwith observation
of k physicalaypcarxnccof Ihc slrcamchmmclal the
!imc of collection.which gave no indica!iwr of any
wwcr runoff or warmpwt of sedimentsacrox~ Ihc
IAoralory Imundary, Obscrvafionsduring the thun-
derstormseasonnotctl thxt nn runoff in Mortandad
Canylm cxlcndd near lhc Ldmralnry bnundary. (No
runoff has hccn ohscrvd 10 reach [hc Laboramry
hmrndaryin Morrmuhd Canym since IWO when Ihc

U.S. Gwlogid Swcy init!itkd qwci:d studimthrrc.)
For samplesdomioatcdhy worldwide (Akmt at lhcsc
low Icvch ~n~idcrablc variability is ~x~~’!~”dtWL”auW
d diffcrtvrlparliclc+izc dislribuliormin grab samples

(Purtjmtrn 199W). Sarnpluswith a ltifgcpcrccmagcO(
small parliclcs typically exhibit higher nla~s
conccnmuionsof plul~miunl hccauscof lhcir high
;Aorption capacity. The sedimentsin this part of
MortamladCanyon arc more Iikc soils Iwcnuscthere
has been no runoff [o scpara[cout sill and clay-site
particks that typically show higher concentrationsd
plutonium.

Ccsium ccmccnlraliormfrom samfdcsat Slations
A-5, A-6, ●nd A-7 showedminor diffcrcnccsfrom pre-
vious rcsuhs. In 1990, Ihc l~7Cstonccntralionsat
StationsA-6 and A-7 (0.71 and 0.41 pCi’g. rcspcc-
tivcly) were lower lhan lhosc in 19~9 (!.1 am! 0.45

pCilg). llv! vducs werewilhin Ihc rangeof the stali+
Iical backgroundlimits for regionalsoil%andsediments
(OA4to ].09 pCi/g IPurtymun191t7a)).

3. Monitoring Well. A ncw mtmiloring WCII
(SIMO-1) was hwlallcdin MortamtadCanyonjust CXSI
of scdimcnl sampling s$ationA.6 (Fig. 33) on San
lldcfwrso LmJ. This was cmnplctcd by BIA and
Laboratorypersonnelon Scptcrr+wrS and6.1990. with
pcrmis..imrfrom San Ildcfnnsounderthegrncral rcmls
of Ihc MOU. ‘k purposeof the moniuwingWCIIwas
10 confirm Ihc ●bsmce of any pcrchcdwatt-t in the
>Ihr~iumof MorlandadCanyon. The hole fnr theWCII
wasdtilfcd with hollowstcmaugerandcominuouscore
samp;cswere cullcctcdfrom Ihc surfacem lhc total
tlrpth of 31.7 m (104 ft). 7?Iccnrcspcrmitfcd&lailcd
geologicloggingand were analyzedfor radiochcmkai
cons;imcnts. The geologic log is summari~cdin Fig.
34. The radiochcmicalanalyses●rc dctaikd in Tables
G-64 andG45.

No cvidcnccof pcrchcdwaterwas found.confirm-
ing prcvimrsinfcrcnccsthat no water cnuldhc mnvirrg
from lhc Latmrakwyonm San Ihfcfrinsobcncalh!hc
surlacc. EventhoughIhc MC pcnclra[cdm) satura[cd
mmcs,il wascomplclcdby irwlallinga pnlyvinyl cMO-
ridccasingwilh scrccnmlscclionsIwalcd in Iwn inlcr-
vals that would hc gcolngically Iikcly Iocalions for
warcr10 accumulate. nis will pcrmil periodicfulurc

tnoislurcmcasurcmcnls10defectany pnwihk changes
in Ihcsuhsurfaccoccurrenceof waler.
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The rndiochcrnicalannl)’scsof Ittccotcsshowedno
cvidcncc O( any cormrmirrarusfrom the lxdwramry
(T’atdcG-W andG-65). The plultmium mcmmmcnm
w.crcall at or Mow dcmtion Iimils. Trilium in watct

vaporcxtractcdfrom the cores(rum Ihc surfacedown
(o 4.27 m (]4 fI) U“Mall nt Icvcls within the range
altrihrtatdc m twckgrourrdc.xpcctcdin northcm Ncw
%fcxicosoils(PurtymunlW7a); bch]w4.27 m (I4 ft)
lhc trilium ntca..urcmcmswere all below Ihc Iimi!s of
detection.Grossg.wmnnand !~7Ccin all coreswereal

h-vcls within the range altributahlc k-i background
cxpcctrd in northern Ncw $fcxico soils (Purtymun
19tt7a). Uraniumwas mcawrrcdat IcvclsWCIIwithin
therangesfor nahrrallymmwringuraniumcxpecfcd(W

IhC Tshircgc, T.stnkxwio and ot~i fomal~n$

pcnclrntcdby thehnlc(flcckcr 19X5.andCrmvc 197H).

t“. Envinmmenfd Monitoring d lfw }“entrmMiff
Site (Nan W&r, .SfmeMclJrB,WilliSna
Putiymun. and Max Maes)

The Ldwratory opmarcsa pn~ram 10cvaluxrcIhc
feasibilityof cxlrxclinghcrmal energyfromlhchw dry
rock gcorhcrmai rcscrvwir a; the Fcnlnrr Hiil
GeothermalSi!c (TA-57), whichis im-atcdabout45 km
(2fi rni) westof k Alamm on k southcmedgeof Ihc

Valics Cahfcra. The hor dry mck energy corrccpt
invrdvcsdriiling twodeephofcs,cnnncctingthesehoks
by hydraulic fraclurink and hringing gcothcfmai
energym Ihc surfaceby ciwulaling vva;crthroughOtc

sysIcrn. Erwironmcnrainwri!oring is performedadja-
centII) Ihc silc 10a.sscwany impactsfrnm Ihc gcothcr.
mal opcralion%.

The citcmicai t+ualily of .dufacc water and
groundwatcrsin Ihc vicinity of TA-57 (Fig. 35) has
hcc” nwrriforcd for uw in gcnhydroiogic and
cm. nmcnla: Wtfics. The.scwaIcr qtralily mrdics
beganbeforethecwtslructionandfcsfingof Ihc fw dry
rc... syslcm(Putlymvn 1974d).

Waler sampics for Fcrmm Hiii moni:nrirrghave
roulincly hccn collcctcdduring pcrindsd b-” flow
(low surfacewaterdischarge)in ia[cNnvcmfx-ror early
Dcccmbcr. A heavy snowfall in early Dcccmbcrprc-
vcntcdA...c~sto WMC of !hc wfacc and springiwa=,

Iiorw. As a rcsull only four surfacewaler and six
gfmrndwatcrslalionswere .sampkf. The resultsof the

16 gcnc:alchemicalparamc[ctmtalyscsarc prcscnttxi
in TaMc G-66, and Ihc rcsuhs of 11 [r:wc mrtal
analy.scsanduraniumtestsarcprcsarlmlin TfiblcG-67.
Siightvariationswere found in Ihc chcmicatqualifyof

surfacewatersandgroundwatcrsamongIhc individual
stalionswhen Ihc analyseswere comparedwith those
from previous years; however, these variations arc
within typicalscasormlfluctuationsnbscrvcdin thepast
(Purtymun1988a). There were m- signifii”anlc?rangcs
in Ihc chemical qualily of surface water and

groundwalcra; Ihc individual stationsfrom previous
years(Purlymun19Wa).

IX (SommunityRelationsProgram

T?rcLaboratory’sEnvironmentalSafetyand Heallh
CommunilylnvolvcrncntTeam was formedw prnvidc
a programof invol%”cmcrrland informationcxchangc
wnong L.atuwanwypcrstmncl,rcshfcnlsin surrnrmding
mrnmunilics,spccinlintcfcslgroups,mctfia rcporlcrs,
and rcprcscntalivcxof city. sIaIc, and fafcnd grwcm-
mcrrls.The commillcc’sgoai is 10inform lhc publicof
plannedandongoingactions,to focus~mandaucmptm
rcsoivcctmflicls, and to idcnlify and ailc~’iatcputdic
concernsandfcarc.

At pan of an ongoing series r-if information
cxchangcs.a mwn hali meetingwas heldJanuaryt~
in Espariolafor area rcsidcnt~ The informationprc-
.scnlcd●d di.sctmcdwas crnilicti ‘Hal. rdous Wawc
Incincralion al IANL- Titc Iwo-hour meeting
incfudcda talkprcacn[cdduringlhc first hmrrfnlfowcd
by a qucskm ●nd amswcrscssion.AIIcndcc frarficipa-
tioll Was Subs[.mliai, indicating Ihal Ihc aclivily wa..
wcli rcccivcd.

in 19W, fhc l~bnrakwy cstabiishcd,throughHSE-
13 and PA.3, a Ccimmuni~yRelation..Programas ytttl
nf its EnvironmcnlaiRestoration(ER) Prngram. The
Community Rclalions Programwas a rcquircrnm of
theHazardousandSolid WasIcAmendments(}{SWA)
$fndulc of lhc RcsourccGm.vcmahn and Rccwvcry

k (RCRA) operating Pcrmh which wcnl into cffcc!
on May 23, 19W, This fwngramiSditcdiy fufltkd ~Y

k DcpararncnI of Emrgy @OEj through ils
Environmental Mana~nl (EM) Offii ftw
EnvirnmncalalRestorationandWasfcManagcmcnt.

lx- 16
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FJR35. Samptingstationsbrsurfacc watcrandgmundwatcrnearIhc FentonHiii Site(TA-S7).

The ER CommunityRelationsProjectLeadersetup
a .wricsof inecrvicwswith pu?dicofficials.communi[y
)cadcrs,cnvironmcnlalinlcrcscgroups.new; organtid-
tiontoand LAxxawy personnel[mm Ihc communities
of b Alamns,White Rock.SantaFe,Tans, Espahola,

P@aquc. and Jcmcz Springs. TRc purpnw of Ihcsc
inlcrvicwswas10idcnlify theh..s of concernandthe
infmnalion needsO( the different individual nprc=
scnling(heirsectionof Ihcneighboringcommunities.

Fmm these community imavb, a Community
Relationsplan was dcvclnpcda.. ● acctinnof ihc ER
Program’sl~aliation Work Plan. The plan I&rniliid
~cifii CommunityRelationsrcquimrmta in the pcr-
mil andthe Lahofaforyaclivilicsto meetlhcM rcquhc-
mcnlsand also idcnlifkd additionalcommunity rcla-
IionsactiviIicsIhatcouldheconductedbasedMI public
needandavajlabk timeandmourccs.

~.
lx. 17
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In May t)( lWO. [ht. ER PrIIgrimIgave a prcscnla”
tier to the LdwrNlory”sCcmvnunityCouncil in Santa
F-c.The (“ouncil.comrwcd t~fcclmmunilyIcadcrsfrom
rwrlhcmNcw Mexicowhotvigngcin a wgulardiahlguc

with Lhmdory ~dficifilson iwucsof commonconccm.
askedquestionsandprovidtd conslruclis~ccriliq~ of
theprmcrrt~lhmW?Ihal the ER Prugrnmcould improve
itsfulurcprcvcntxli(m%to (’~wmtuni!ygroups.

In July d IWAJ. Ihc Lhwatory ?IOStcda hricfhtg
mf hmr of cm~ironntcnlidiwlitilics for S1alcIcgisi~-

Iors. The ER progrwnwas rcqucslcdto &liver a prc-
scn[a[ionto the Hw:mhws Sfatcri.ds and Tran..~>fla-
tionComrniIIccin Augu~*in SantaFc.

[n Ocfohcrof IWO. Ihc Ldwrafory participatedin
Ihc DOE*S Five-Year Plan for EnvironmcnlalRcshwa-
Ii(m md U’aslcManagcmcnlSilc-Spccifl~Planmccling
in h Alanm at FulIcr bdgc. LAUICMWYt~ffii-ial~
providedn N).minulc fwcvcnfnlimsummarizingenvi-
ronmentalfictivitlt-vpcrftmncdin FivcalYear IMI and

plannedxctivitim for FiwvdYc.srt~l. IAoratory and
DOE dficids responded10 qucstiorwand Iistcncdt
cwnmcn~sfromIhcputdicin altcndancc.

Culturalmmrfcc slxffof HSE4f conduclccla loutof

Lltwratory ruinsfor participantsin a natinnwidcDOE
Cultural Rcsowcc Managcmcnt Wnrbhop held in
S.vm Fc. A rcprcscnlati~’chorn Ihc AdvisoryCouncil
(In }{i.[4WK”prc~malion, ~’~shinglon. D.C.. visilcd

IXSL’$ rcmainingManhx!lfinPrt)jcctwucturcsaspan
c}fa sIudy cxphwinghiswric prcvcrvalionconccm$a!
xctivcrnililary ml rcw-archfacilitic~. Tmm Werealm
~-gmducrcdf(n Uni\crsity ~)f~NcwMcxkw-lmv Alamrm
andColoradoSlalc L’niwr~ily clawcsand for k San
Juwr(.’ounlyAr(ehxcdogit”xlSocicly.

Archacoh)gywaff ptcvcntcda papmnn hc IANL
urralitmprogramandallcmfcda round.mhlcdiwuwion
fltr DOfktffilialcd archacosogiusat the Swicty (W
American ArchacAgy nwctingt in b ● Vcga$. A
gucslIcclurcon Pajarilo Plalcauarchacol~$b:’was alws
given10fhcSanlaFcArchacnlogicalSocicly.

The ER Programopened ifs Comrnunily Reading
Rtxxn in Dcccmhcf l~i xc 2101 Trinity D~ivc in
downtownIMS Alarmn. The ReadingRonrn.a multi=

PUPW facility Ihal can .scrvcncfionlyas an inkrma.
don fcposi[wyotrutalso as a mccling plasc (nr small

hridingx rnctlings,and workshops,is intmfd 10 tw
ttrc ptintary smmc of infor?nali~mft~rIhr Pubht”~~n
cnvimnmcnlal aclivilics at Ihc Lahoralwy. Plwts,

rcpofts,anddmmwnls rcquirctfby lhc HSWA Module
arc availahlc for puhlic review. and olhcr lff$E dOCU-
mcntsmd DOE plansandrcpmtsawwiatcJ wi[h cnvi-
ronmcnlalaclivilicsarcavailatdc.

Nsthmnl AtmrrsphcrfcIkposltigm Prf~ram

Network Stathm (( ”rals}Xwrhart ●nd I)avkf
Jnrdhw)

USE-8 operatesa WCItfcpositinnstationIIIJI i.vp+rt
the NationalAlrnosphcficDcposilionPrt}grantnct-

wwk. The slatinnis Iocawcfat the BandclicrNafional
$ftm~mcnl. The IWO annualandquarterlydepilifm
ratesarcprcscntcdinTzhlc 1X.5.

Wposition ratesfor the variousionic speciesvary

widely and arc snmcwhaldcpcndcnlon pfccipila;im
The highcsldcpoxitiortratesusuallycninckfcwith high
prccipilalinn. ‘l’he Iowcst ralcsnnrrnallyoccur in the
winlcr, pfohahlyrcfkcting the dccrca%cin winthbhfn
dusl. The ions in the rainwalct arc fmm hoth ncatby
and distantanlhfnfmgcnkand naturalwrrccs. High
niwatcandwrlfatcdcpmiiiml maytw cmwxf by anthro-
~~cnic sources. such as nXWWvchidcs. ct)ppc~

smcltcfx.andpowcfplanlw
The natural p}{ of rainfall. wilhnul anlhropq?cnic

cnnwiirusirm...is unlmnwn. Bccauscof Ihc contrihutiwt
fromcmrairw! Akalinc wil parliclcsin Ihc soulhwcsf,
ntiutal pf{ mayhc higherthan5.6, the p}{ of rainwa[cr
in cquilihfiumwith annnxphcriccarhm dinxidc. WC
sJudicsiru!k.t;c Ihal Ihcrc may he ●n invcmcrclalinm
shipk~,~ccriclcva[ionandpl{ efkct I@l lowcts IhCp}f
nf .amp’c%rncasurcdin therKld. For Ihc blcs[ quarter.

all ficfd mcasu;cmcnfswere hc?owS.6. jxm*iMy mdi.
eatingcontritw!im$ frontacidicspccicsnthcrrhancar-
hm dioxide.

The NADP cnnductcdan auditof the Bandclicrsiw
Ihi-vycat.’cxaminingIhc physka} chaIacicsiuics of k

si!c and it.. npcra!inn. Exceptfor a fcw minor equip
mcnl flaws. Ihc npctatirmol Ihc slalkmw= in cmnpli.
anccwilh NADPguidclincx.

1x. 1.$
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Table 1%5. Annual ●nd Quarldy WetIhpusition StaIbIiM for 1990

Wmrter

F“irw .Sccond Third t“ourth I“otd

Field ptl (simukml units)
Mean 4,9 4.9
Minimum 4.4 4.4
Maximum 6.0 5.6

Prccipilalion(in.) 2.2 ).8

Dcfmsition(micmcquivalcnrspcrsquaremclcr)
Ca I 925 I 2(W
Mg IQ() 164
K 43 50
X3 363 202
S}{4 857 n39
NO? ~~ VW

cl ~15 243

so, I s~~) I 379
PO, 4.4 f]

t{ 73) 650

Preparationofe I%rfmrrmnccA*vewmcnt fur

sbeiabnralrn’y% i4JWfxd ~’ash she (3faC
EtmLs,Tnm BuM, Slcve Mcl.ln, AIsrr Slrkr,
Brvnt Bow- Everett Sprfngcr IHLS-13],
Johnny DIqer IMSE-7]. PA Ikrr [I{SE-7)0 Bill
Krrpp[HsE-7]1

DOE Qrdcr 5820.2A hccamccffcctivcin Scp{cmhcr
IWX. ~C7i~m Ill O( this nrdcr cstab[hhcd pr)lickso

guidelines,minimum rcquifcmcnlseand pcrfofmancc
crilc:ia (or hnv.{cvcl radioactivewasIc (LLW) and
mixed was(c (LLU’ [hilt alwl ctwlains nonradioxctivc
hazard(wswaslc c~nnponcnts)managcmcnlal DOE
facilities. Thc order xpplics only I:) Lt.W disprmctf

a(Icr Ihc order hccamccffcctivc. The order requires
thata pc;hnance awcssmcnr(PA)~d tftcLLW sitebc
madeIodcmonsmttcwmpliancc with specificperfor-
manceohjcclivc$watcdin Ihcorder.

A draft performanceawcwmcnl documcnl is in
prcpmation.h rcpnrtslhc rcsulIsof preliminary.calcu-
kdions m awcw the projcctcd pcrfnrmanccof LM
Ak+movN“alionallfiwatnry”s TA-54, Area G. Area G
dispuwsonly [.LM’; rnixmfwasteis swrcdxi the site
for future ditfnnilitm, Such dispfiiricm. h) h; dclcr-

1

4.9
4.6
S.6

4.8

I KM
IU6
48

2(FJ
1924
2439

394
2462

112
I 43fJ

5.2
4,8
5.6

3,3

434
67
25

123
451
647
I 18

I 209
25

890

4.9
4,4
6.0

12.n

n 0ss
613
167
897

4070
4946

6570
233

3690

mined in Ihc fuhwc, may hc on-site treatmentOf the
halard~ WXXICcompcmcnl and di..mal of the
rcsuhingmatctial a.. LLW omsitc,nr shipmentof [hc
mixed waste off.site for Ircatrncnl and suhscqucnl
di.sjmsal.The PAcvalualcsonly theMrwamry”s LLW
wrcam;it tbcs cotcnnsidcrrnixcdwasteor Iransuranic
was[cs,which arc I@ cnvcrcdunderChapterIll of Ihc
order.

An exposurescenarioi.va cwnccptualrnrrdclthat
dcscrihcspaltcrm ot human ac$ivity,events.and pro-
ccsvcslhat rcsuhin ratfiwkmexposureto pcojk. Two
claws d scenariosarccnrmhfcrcdin Ibc PA: intnrdcr
scenariosxnd undisturbedsite sccnariox. Intmsion is
awrncd 10occurafter 10ss0[ irt..itutirmalconlrd al
Ihcwasfcsitea(;crperiodsof severalhundred..of years.

Al !his Iimc, rmc or a fcw individualsarc aswncd to
disturb the wasfc si[c, unaware of Ihc prcscnccof
radioactivewaste. Undisturbedsccnaritmassumethat
huurcinhahilant$O(t}!. areaam cxpwvcdto radioxctivc
cornpuncnlsof Ihc wauc dtal have beenrclcavcdfrom
t~ wastesitethroughnormalenvironmentalprnccsws.
Thcsc include pmsibk hnpc;s to gmmdwatce from
)ca’:hingand to surfacewarcr from erosionafter long
pcritxfsof time.

i

I
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A tmritty of intntdcrsccnarioxhave hccndefined.
Inadvertentinlmsi~mis a hypnthcticalevent Ihat may
nol occurat all. It is not pos..ihlr10identify,kl alorw
considctin Ihc PA, all of the fnmihlc inlrwiwt sccttar=

ins. Thwc ttypothctic:dsccnatioswere chuscn for
analysis:

c fntm~.r.con$lm~”ticln. A crmscmctioncrew
digsa pit for a ha.scmcntandconstmctsa house
nl Ihcwaste site.

● lnlrudcr-agricuhure.The silc is usat hy a far-
nwt/gdcncr f(trtheproduction td foodstuffs.

● Irt[rudcrdrilling. [n [his sccnatin,drilling for
wafer, naIural rcsourccs, or fcrhaps for silc
charactcrinlion cause a Iimitcd amount of
dccpcr(shaftdisposed) wasws to & brought to

lhc surface. The majorexposurepathwaysarc
dircelexposureandinhalation.

hsc limits for inwudcrsarc cstatdishcdin DGE
Chdcr 5tt2t12A,Ch. Ill. The annual cff,:ctivc &se
cquiva: m 10 inadvcrrcnlinmtdcrs (aflcr Ihc loss of
instint:ionnlcontrol) shall not cxcccd ltlf! mrcm for
continuousexposureor .S00mrcm for . ~ing!eacute
Cxposurc.

Unda curwntwaslc.slrcamcnncco!ra:inm,noneof
the intruderscenariosproducesdosa ~!;:)tcxcccdIhc
appiicatdcdose crilcrih. In Ihc innvda.amstruction
sccnwin,~%. 141Am, and Z~Pu ac~wwtlfor 44r%,
~r~ ad 15f,,Qrcs~clivclyt of Ihc dose($!d~ intruder.. .
in the inwwtcr.agricuhurcsccnarin.~~f%, ~“~lAm,and
2J~Puaccounlfor41(;, 30%, and 14%, rc*crivcly, of
Ihcdoseman imudcr. In Ihcanaly.scsfo&Ic, Ihconly
radinaclivcma[crials[rcatcdM shafl.dispwwdradinac-
tivc wawcsarc ‘%rP’Y and 1.?7CS.In this scenario,
(Jnrk Of Ik &M is from 1J7~s by CxlcmzttxpOsUfc.

Although dose nswx.mcru for undizwbcd sit:
scenarioshasrmthccncomplclcd.thedepthto grnund-
wafcrandIhcdryncs..of Ihcclimatearclikely 10rcducc
dosesfrnm thesesecnariosto insignificant Icvcls. Tttc

migration of radinrtu~l;~csby mdmurfaccaqucnus
Irafisfwrtis alwaysvirucd a%onc nf Ihc rlitical com-
ponentsin atscmingany was(csjtc. Area G hasthe
advamagcof a largeunswuratcdmnc (avcwge’dwancc
In lhc sanrrwcdzoneof 260 m) andlow watctcrntlcnls
in Ihc intcwcningmalcrial. The.scadvanlagr~CCSUIIin
delaying radinnuclidcmigratimt. Also. the minerals

foundin Ihc luff suchasclaysin lrwturcs havea high
affinity fnr manyradionuclidcsso rclnrdalionmay fur-
therslow radiwtuclidctransport. The.w poiftfswill be
discus.sd in more detail in Ihc final pcrfwrnanrc
assessment.

Waste rnanngcmcnlstratcgksinvolve tnxxirnizing
distattccsfrom Ihc smmc 10Ihc saluratcdzone while
minimizin~ Ihc polcnlial for exposureby surfacr crn-
sion of hc rnw Iopsml latc~alerosionnf Ihc canyon
walls. The Iargctmsawrfilcdztmcin conjuncti(mwith a

retardationmechanismwill allow Ihis smatcgyw he
cf(cctivclyimrdcrncntcd.

C. Perched?“ne Monitoring IIndcr IU*RA/ilSWA
Permit (A. K. Stnkcr, W. I). .Purtymun.●nd M.
N. hfL@

Module Vlil of the t{azmtaus and Solid Wastr
pc~lkmof Ihc RCRA pcrmil (seeScc.Vlll.A,) ineludcs

a rcquircntcnlfor specialpcrchcdzonernnnihwin~ In
crmfrwrnanccwith Msc rcquircmcnts,new monitoring
wclis were inxtallcd in scvc;al of the canyons.The

in..lalla!ionand crmxtruclimtof Ihoscwells was com-
plclcd in 1990 (Purtymun }Wk;. ~c wells wcfc
drilledandconwucted in accordwith EPA rccnmtncn-
datinm given in Ihc RCRA Grmmdwalcr Monitoring
TechnicalEnfrvccmcn!GuidartccDocument(7EGD) 10
[hc cxlcnt practicableand alfowing for somesite spe-
cific modifkalionsha.scdon moreIhan40 yearscxpcri-
crtccwith monitoringinilia:cd by Ihc U. S. Geological
survey. Data on the drilling and complclinn arc
presentedin TaMc G.68.

The WCIISwere all conxwtrctcdwith Iw4cally the
samemclhod... A p;lot hole was dritkd with eithera
standardconlinuuus.frightauger (4-1/2-in.) or cored
wi~hhollow stcmauger(7-1/4-in. hole). The depth10
the lmscof the aquiferwas dctcrmincdby the cullings
anddrilling pressureor hy directht..pkrt of [hccrm-
Iinwws cure rclricvcd from Ihc ttok. The pilot hole
pmvidcda guidefor reamingthe holeusinga Iargcrdi-
arnclcrhollowsmmauger(6-1/4. in. id.).

Two-inch.diatnctcrcasingwas.scIIhrougltIhc hol-
Imvstcmauger,wilh the.scrccwtpnrtkmrmting~mthe
hoatomof Ihc hok. The lawcstportionof the casing
consistedof ortcw IWO If)=fti kngths of O.fllfl in.
slotlcd-rccrt wi~ha phtgat bonom. {In threewclk a
five.fooI Manks:c~ionwas cxtcndcdhclnw the serccn

/
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Thc ncw wells thnt containedwatr~ were s:unplcd
for dclniicd analysisof rdim”hcmiu:ti.int)rg;lnit..:I::”j
organic cnnstilucnts(ERP IW)). T?cy ucrc firsl

sampledon Scplcm!wr11ml 12, !W’. Thc twv WVIIS
samplctfinclutlt MCO-4B. MCO-6B. and %1(-O-7Ain
MortandadCanytm, LAO*3A and LAO-4.K. in 1AM
Akmws Ciinyon, and APC’O-I in Puctd~)Cnnym. At
Ihc sanw Iimc, snmplcswere collcc!ciffrom :Idjm’cnl
rddcrWCIISin Mnriandadand LAMAlamos { ‘.lnyms [~}

pcrn]itconlpnri~~unf Ihc rcsuhsfrom thlm. wells tstlh

rcsullsfrom the tww WCIISconstmctctfin wxumfwith
thepcrmil c~mditions.(Thc ohlcr WCIISindm!c MCO 4,

,MC04, and MCO.7 in Mtmanhl Canyml,and IAO.
3 and LAO-4 in [MS Alamos Canyon. ?hcsc oidcr
WCIIShavelongbeenmonitnrcdumfcrthe roulinccnvi.
ronmcnlalsurvcilhinccfwogrrm and dala Irwn thcm
Imc been putdishcbl annually in Ihc t%vir(mmcrxal

Suncillancc Rcpmls [SC*C.VI. C.4].)

The ncw writs were sarnplcd a sccorrdtime hy Ihc

lnlcmalionalTcchrwlogyCwprmwion on Mwcmbcr J
and2. IWW. for analysis i,f Ihc entire RCRA Appendix
IX Iisl 0[ cwwtilucnts. including .uvnc arudyscs m~l

prc.scnllypcrfnrmcdby Ihc }Icallh and f%vir~mmcntni
ChcmiWy Group(t{SE.()).

Thc resultsof the Iabtwattwy wvr!yscs arc wmm.w

ri~cdin fourwblcsin AppendixG:

● nthk (;49 summarizes radichhcmicx!mal-

yscs for gross gamma. groxs alpha. ‘*’Anl.
totalU, ‘}1, ‘~TCso‘3sPu, and 2Jo.:g’Pu.All of
Ihc constituentswere prc.sentin lt~-alioos and
amounts cxpcctcdfrom lhc rcsuhs (~f the hwg

Icrm monitoring program. Trilium conccnlra-
titms were ftwml 11)k cmnparablc hvwccn

adj;tccnl old ;ud ncw well pairs, imficwing

gmd hydrologic uonlinuily m is cxfwc-tcd
bccausctrilium in Ihc waler molcntlcs is not
subjcclt{) ac%vplion. Pltmmiurn c6mcrntra-

Iinns in samples from Ikc ncw wells in
Mt]rtantkrdCmyon (MCO-W. MCO-613,wtd
MCO.7A) were Considerably lotvcr than in

WImplcs from Ihc nhl WCIIS(MCO.4, hfCO.fi,
and MCO.7). This is prnbah)yM bc cxpxtcd
hccauscconslmclionof the ncw WCIISrcsul[cd

in sigrrificanl ncw dislurbcd surfaces for
ad.sorpliwrof plutonium.

I
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● “)-able(;-7~ sun]m;trizcsthe RCRA rcgula-
Ii(ms /\ppcndix IX Inurg;mic Corlslilucnls.
Mosl of the mcl:dswere fuund in cunccntra-
?ionsahwc dctw”[ilmlimits in someor all of
thes:mqdcs,and,in gcncr;d,fit expectationsof
occurrorceh;mxl on rcsuhsuf [hc Irrng-term
muniloringprogrwn. Barium and Icad Icvcls
were higher Ih;m previously ob~~~d.
Sulfkks wurc found in all Ihc ncw WCIISal
Icvcls friml 1 10 2.Hn~@L. RCSUIISfrom the
[W(JI;dwr;lloricswere generally comparable
considering pos..iblc varimion bccausc 01
approximmly .scvcn weeks dilfcrcncc in
samplingd;tlcs.

● “l”uble(;.71 summ;trizcsIhc RCRA Regula-
tions Appendix IX Orgiulit: Compounds
Dclcctcd. The only ApWOndixIX organics
dclcctcdIh:ttcould ntjl he nllrihutcd10 minor
analylica[ lahwl[ory clmtamin;uionincludtxl
clicthytphth;tl;itc(IN @L) in ;hcsamplefrom
oncuf Ihcold WCIIS(MC”O-4.5)andIhc pos..i-
blc prcscnccof N-ni[r(>~)nlt)~h(>linc(3 vg/L)
in two of lhc ncw wells (MCO-4B andMCO-
6B) hut ;IrIcvcls Icss than onc-thinl of the
reporting limit (10 pg/L) for Ihc analytical
mcttrud. There is apparentlyno organiccon-
tamirmtionfrom cflhcnt di.schargcsor dcvcl-
opcdsurfnccrunoffin !hcalluvialwater.

● “l-ableG-72 sumn,,ui/,s Ihc generalchemical
pwamclcrxanalynd. Tbcsc resultsindicate
generally g(mti comparahilily bctwccn the
pnircdold and ncw welts. The data indicate
g(xnlhydroh)gicc“t~ntinuilyin thealluvium for
malcrials that would not be significantly
affcctcdby ar.tso@;. .1or gcochcmicalinlcrac-
tions such as wxlium, nitrate, and total dis-

~jlvcd Solids. !$omc other materials sh~~w
m ,ch more $-ariationhctwccn Ihc adjacent
w 11s;these m cxpcctahlysubject 10 gco-
chcmicalintcractinnswith thenewlydisturbed
tuff surfacescrcamdby the drilling, and Ihc
cmp}wwmcntof non.nativefilter packmaterial
asrcquircdbytheTEGD.

1{. I)rilling and l)evelopmentof New (XoWi Walls
(AlurrStoker, SteveMcl Jn, and I\ill Ihmtymun
[HSkXJ] and (Xcnn Nrnrwmock[consultantto the
I,aboratw-y’s Project Munagcment Group,
EN(;-1])

Drilling starlcdin thefall of 1989on lhc firstof two
new water supplyWCIISto be cornplctcdunderthe FY
198SUtilities RcstoratiwrWaler Well Rcplaccmcnt.a
constructionIinc ilcm. Thesetwo WCIISarc the initi;{l
partof a Iong-rangeplan 10rcplxc !hccapx-ityof the
LosAlamoswell field, which ir,cludcssix WCIISdrilled
29 to 43 yearsago(Purlymur IYW!C). The capabili!ics
of all but onc of the wcll~ have dc[crioratmlsignifi-
cantlywith time. Only four of Ihc.wWCIIScontrihutcd
lo thew~rcrsupplyin 1’)89(.SCCSW. VI. C.5).

The corrlractf.u drilling the two new WCIISwas
awarded to Bcylik Drilling, Inc., of La Hahra,

Californk The firsl well, to tw called Ot(lwi-4 (O-4),

is Incatcd in Los Alamos Canyon near test well 3 (map

designation 41 in Fig. 16). Si[c prcparathmbeganin
ScptcmtrcrIYW. The pilot holewasdrilled to a dep[h
of 855 m (2 806 ft) and was complctcdat a depthof
797 m (2 617 (I) asa gravelpackwell. The well pcnc-
Iralcd the Bandclicr Tuff, Puyc Conglomcralcoand
sedimentsof the SantaFc Group. Severalbasaltflows
arc Iocatcd in lhc Puyc Crmglomcratcand the upper
partof theSantaFcGroup.Ttrctopof the main aquifer
(the only aquifer in the areacapahlcof municipaland
industrialsupply)is at a depthof 241 m (7W ft). Step
andaquiferICSISindicatetheformationwill yicId 1500”
&al/min. The WCIIwascomplclcdin April IW1.

The .sccondwclf, Olowi I (0-1), is Iocatctlabout
0.15 km (f).I mi) WCS[of testwell 1 (map designation
39 in Fig. 16) in PuebloCanyon. Constructionbeganin
April IW1. The pilot hole was drilled to a depthof
795 m (2 609 ft) and was complctcdat a depth of
760 m (2 493 fl) asa gravelpackWCII. The WCIIpcnc-
tratcdonly a smallscclionof wca!hcrcdBandclicrTuff,
Puyc Conglorncratc,?nd .scdimcn[sof Ihc Santn Fc
Group. Basalt flows were cncountcrcdin the Puyc
Cwtglomcralc.. A thin andcsilcbawll flow, or sill,
aboul 6.7 m (22 ft) thick was pcnctratcdin the lower
part of Ihc Santa Fc. The sedimentsof the Sanla Fc
Group in Well O-1 conlaincdconsiderablymore sill
andclay thanwere cncounlcrcdin Well 0.4. The top
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L impact ufun AcidSpill on u Wednnd in Ssndia
(“anywn(TemlentS. Fnxx,Kathryn Bennett,
.jnan %lnrrium,nnd‘l”imnthyNaarnmnn)

On %fay19-21, Iwo. ;In ;Icc.idcnlalspill of 1()()f)-
14(WIg:il. t}f sulfurit”mid (~.cwrrcd in Ihc cfflucnl flnw

fr(mt the TA-3 P(Iwcr p]:lnl f~nvir(~nm~nlnlTank i’, an

t“fllu(”llt-n];iint:tin~”d.c“ittt:til-&}n~intilcdnwrrsh. As a
rmuh (If fhc in~”idcnl.Ihc Ditd(lgic;il Rcsourcc Evalua.

(itws Tcwn W:IS;ISM 10 review Ihc impact of lhc spill
on the downslrcnm wcllwd. N’o Ixr.sclincinfnrnmlion

(m lhc strewnflom and faunahadIwcrtpreviouslycol-
Ivctcd; Ihcrcforc, the study WASdesignedto oblain
inwwli:ilc hnsclinc inf(mnxlitm on Ihc spill damage
;md rccovcry pt)[cnlial. The follnwirtg components
w“crrint”cwptw;itcdinh)Ihcstudy:

● cst;ddishmcn!of pcmvmcmphotnsmirins;
● weekly ;tqu;tlicsamplingof wn!crquali!y and

aqualiuorganisms;
● Iivc Imppingof smallmammals;
● Ii%ectrnpping{~famphibians:and
● ohscrvationsof hirdsnndIargcmammals.

Within Icn d;i)s of Ihc acid spill. cawtils within a
mclcr of !hc slrc;lnl Ch;lnnclwere Chlortl[ic.and lhc
slrcwnw“asdcwlitl tjf aqunlic”organisms. Within onc
rmm!h (!f [hu im”idcnlIhc cxllnils w’crcgrccncdand
aqunlicfxun;iincludingtuhificidworms.c;nldisfty lar-
t’ac.mayfly I;trv;w.waterhoatman.andwhorlig hccllcs
w“crccollcctcdfr{vnsamplingItwalitms. An amphihian
spccics,cxnyon Irccfrog (t/\/flfwtwicotor), was col-
it”totdin Ihc s!rcanl. A&jllit}n;llly. hau.line inf{jnllalion
related 10 sm;dl nvomnt;tlspsqnd;~lionswas ohlairrcd
throughIi\”c Irapping ;mtl thcrvalions of Iargc- wrd
medium-sizedmwmnalsandhirds.

Tt} pnwidc hmg-[crm illftmmdinnornnniloringOf
the aqualjl. fauna ;Is rulit[udlo wa[crquality is continu-

ing. Photographsarc pcriudically tfikcn at specific
phutosh+lions10document.scasonalchanges.

Detailedinfortnatilmmayhc oh~’tirrcdfr(ml 4 rqwrt
cntikl ‘Biological Moniluring nf an Acid Spill.
SanditiCanym,n in prcpar;ilhw.

J. l%cqesmdnnal Fhvirrmmental Studim {l”cralenc
Foxx, Philip E“rcsque&and Jnan Mnrrism)

Prcrqwratimtalsludics arc rcquirctl um!cr DOE
Order5400.}, This orderrequiresthatchcmiral,physi-
cal, andbiologicalcharacwisliushcaw~w.d hcforcan
area is dishtrhcdoThree prcopcrationalslmlics w“crc
undertakenduring IY90. Dclailcd rcsuhs may hc
ohIaincd hy rcfcrrirrg [O individual prcopcralinrtat
rcfwrls.

● sanitary Wmlcwatcr !$yskms (“nnsnlida-
tirm. The po;cnlial ccologicnlitnpa~”[of this
frrnjcclwas dc[crmincdw hc the p}!cnlial rc-
Ica.scof 0-6000fN) gal. of water into a
prc.scnllydry canyon Ihat has only scasortal
inlcrrnil[cnl slrcamflnwo The folh)wirrg
cwnpnncrtlsof Ihc ccosyslcmwere quantila-
Iivcly measured:vcgclalinncsmall nmmnals,
birds. rcptilm, and amphibians. Slits will hc
collcclcdandanalyzedduring IWI.

● “l’heWeqwrrmEnghwring Tritium }’acility
●nd lhe Weapnn%Subsystem Iahnratnry.
Thc pnlcnlial ecologicalimpact of Ihcscprn-
jccls was the pnlcntial rctcascof Irilium in!n
Ihc cnvirnnmcnlfrom Ihc WeaponsEngineer-
ing Tri[ium Facilily and uscnf plrmmiumand
uraniumal Ihc WeaponsSutmysIcmLlhora-
tnry. SOilsand plantmalcrinlswerecollt-clcd
from aroundthesefacilities and analyzedto
provideha.sclincinformationnn Irilium. 137CS.
23HPu.nnd2JoS2WPu.

● Plant IIptake Study in ● Piiinn Juniper
Woodland. The pnlcnfinl for ccnlogit-nl
impact of this project was Ihc injcclion nf
small quanlilics01 Irilium into soils for planl
uplakc s!udics. kcls of Irilium were
anxlylctl in soil and vcgclalion 10 fwovidc
Imclinc infnrrnaliwr,
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In IWW. DOE crcatcdtheOffice of Envirmrmcn!al
RcstoralionandW;tsIcMan;igcnw;’1(EM). The goalof

the :)((icc is 10 implcmcvrt Ihc DOE*Spolicy 10 ensure
Ih:il iis past, present, wrd fulurc opcralims do not

thrcalcn hurmm or cnvironmcnlal hcahh and safely

(DOE IWt~h). The EM Office implcrncnts promlurcs

to meet [hcscgt)als Chrmrghthreeassocintcdircctoralcs:
ER, W’MICOpcratitms,and Tcchndogy Dcvdopmcnt.

The ER Progriuuin EM is rcsponsihlcfor a~scssing.
dcmring up, dccwnlamirmting. and btccommissiming
sitesat DOE facilitiesandsi!csfornlcrlyusedby DOE.

Since ItrC cxrly 1970s. lhc Mnratory, x%managed
by the Universityof California (UC). hasopcralcdan
cn~”ironmcnralmrnwil]ancc program Ihal roulincly
sarnplcsair, wntc;, soil, d foodstuffsthroughoutIhc
L4MAkrmos area10dclcmlincIcvclsof confamina[ion.
T?wdatacolkdctf in Ihis programarc publishedannu-
;dly for distribution[OIhcpublicandw local.stale,and
federalagcncics. The.scdata indicateIhal bborahwy
opcrnlitmsdo not currently [hrcatcnhumanhealthor
the cnvimnmcnr. Thc ER Programat Ihc Laboratory
augmentsthe cnvirmrmcntalsurveillanceprngramby
identifyingPolcnlialfutureIhrcalsto humanhealthand
the environmentand by mitigatingIhcm Ihrmrghcffi-
cicnt correctiveaclions Ihnt comply with applicable
cnvironrncrmrlregulations. Corrcc;ivcactionsinclude
suchmeasuresas sotwccconlninmcnlto prcwml con-
taminantmigration,controlson fulurc lam! use, anrJ
cxcavaliorrand wcanncnlO( thesource10permanently
climinalchazmtsu] hcxhhandIhccnvironrncnt.

Two primary Imvs gotcrn ER xctivitics al the
Lahr>rnlory: Ihc Comprchcnsivc Environmental
Response,Compcnsalion.am! Liability Act (CERCIA
ISupcrfund])and RCRA. The hn~ardnusWar% man-
agcmcnl provisionsof RCRA. as cnactcd it~ 1976,
govern the da)”-to.dayopcraliortsof halardouswaste
trcmncnl, swragc.ml disposal (TSD) facilities. Thc
Ixw cwablishcda pcrrnit[ingsystcmand set standards
for all hazardous-wmtc-protlucingopcratirm at a TSD
facility, Under this LIW. Ihc Mnratrwy qualifiesas a
Ircalmcnlandsloragcfacility andmusthavea pcrrnitto
l~pcra[c.In 1984,CongressamendedRCRA by psiog
HSWA Scctiorr3004(u) of RCRA a.. arncndcdby
HSWA mandatesthatpermitsforTSD facilitiesinclude

provi~iwts for correctiveaction 10 nliligalc rc)cmcs

from facilities currcnlly in opcraliorr and to t.lean up
ctmlaminalionin areasdcsignalcdas solid waslc man-
agementuni!s(SWMUS).

Congressconccivcdand pa.ssdCERCIA 10clean
up the nation’s most ha~ardousabandorrcdwaste sites.
UnderCERCLA, EPA ranksahandoncdfacili(ics that
havehazardouswastesitesaccordingto Iheir potrnrial

Ihrcat to human health and the cnvironmcnl. The high-

scoringsitesarc Ii.stcdon Ihc National Priorilics List
(NPL) andarcc)cancdup in accordwrccwilh CERCLA
regulations. When EPA ranked the bhoratory. the

agency dctcrmincd $hal currentcnvironmcnlalcondi-
tionsdo notposean immincnl thrcal to humanhcahh.
Hcncc. the Laboratory is not Iistcd on the NPL
DO131JC”sRCRA permit includesa scctiwrcalled the
}{SWA Module, which prescribesa specificcorrective
action program for the lxdwratory. k=UV the
Mwramry hasnothccnlistedon the NPL, Ihc }iSWA
Module provides the primary guidwu-c for the

Ldwra!oryssER Program. Thc HSWA Module .spcci-
ficsa thrcc+lcp corrcclivc action procc~s(Figure36):

1. The KCRA facility investigation. The goal of
this step is to identify the cx[cntof contamirwti(”,.iat
wwrcc points and environmental pathways for the
exposureof po[cntialhumanandcnvirorrmcntalrcccp-
tors. This stepwill bc implcmcn[cdby characterizing
the extentof contaminationin the detail ncccssaryto
dc[crmincwhat correctiverncasurcs,if any, needto bc
taken. This approachwill focuseffort on answering
only thosequestionsrclcvan[todecidingfurtheractions
in a cosbcffcctivcmanna.

2. Corrective measuresstudy. If characfcrizatimr
indicatesthat correctivemca..urcsmay hc nccdcd.a
correctivemeasuresstudy(CMS) will evaluatealtcma-
Iivcs that might bc reasonablyimplcmcntcd. The.sc

measureswill bc evaluatedha.scdon their projcctcd
efficacyin reducingrisksto humanandcnvirorrrncntal
healthandsafcty in a mst-cffcc:ivcmanner.

30 Corrcctlve messurwsfmplementdon. This
stepimplcmcttlsthe chosenrcmcdy,vctifiis its cf(cc-
Iivcncss, and cslahlishcs ongoing cnntrol and

rnonimringrcquircmcnts.
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progr;~nl nm;lgcmcnf lhlIl tlrgi~nilcs d

mfiniIgcsthe L’ttxlr:ittlry f:R ( Iftv:, ir]t”luding
fm)jr-txingsttmfulcsnrd coml~.

d qu.dll!JasSUr.tltCCpfogrwn 111,41cnwro d

tcchni~.allydcfcnsibfcxndv,(lidprogrwn:

;! health and sxfcty fwq!r.ml lh;Il cnwm$$
adcqualchealth and snfcfyprotectiondurin~
implcntcnlation of Ihr Lah~rnrlv}””~ER
Program;

a rccnrdsmmrgcnwni prilgramIhA tr.wksml
sf(~rcsinformafi(manddn!;~ftrnwgh(m!the FR
Prqwml; and

x commtnily rclitlionspn~gratnIh;tt prtwiJcs
infom]alion to nndrccci~’csrl.t.:~nltllcndnlit}ns
from Ihc public throughoutthe Iifc of the ER
Pfngram.

HSWA Module of lhc RCRA pcrrnitdefines
[he principal rcquircmcntswith which DOE/UC must
comply in implcmcnling Ihc ER Program at Ihc
Mwralwy. However,RCRA docsnotmfdrc<sscvcml
iswcsc)(conccmat LosAlamos. For cxarnplc.source

malcfhlohy-pfmfucl.and specialnuclcafmatcfial arc
exemptfrom Ihc RCRA dcfinilinn of solid wawc and
arcnol subjecttn fhcpmvisinnsof Ihc HSWA Module.
DOE/UC rccogrrizc that the.xcrar,finactivccwwlifucnls

arc of major concernand c-armorhe scpnratrtlfrom
conccmsafwulhaiardnuswas[cs.Thus.DOL’UC”SER
Programaddrwcs radioadivc as WCII as nlhcr haz-
ardous suhsfanccsnnf regulated by RCRA. This
appronchis in!cmfcdlo maimaina Icchnicallycornprc.
hcnsi$”cprngr,srn!hal coverspwcnfial liabililirs awoci-
alcdwith olhcrcnvirnnmcnlallaws.suchasCERCIA.

1. [hc.hundred=ycsr FhxxfpMn Study

The EPA sIi@aIcs that all rcgulalcd hazardous
was;c Ifcalmcnl. .sforagc.and disposal(acililics must
apply for a RCRA operatingpcrmil. This pcnnil wns
iwucd m Ihc DOE and Ims Alamos National

bdwramry in Novcmhcr IW9. In March ICW Ihc
EPA iwued Ihc }fSWA pw;ion ~Jf Ihat ~rmil w
DOF/LANL ASJ wndilion of Ihal portion. IANL
was rcqtdfcd10 define all lfNhycaf fhxdplain clcva.
Iinnswithin theDOE/lANL facility fwumksry(.ffl CFR
270.f4pj\ I 1\\iiij). Thcw f?.wdplainclcv.ltion%nml

#
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clcvali~ms. As prcvioudy mcntiwwd. acfunl

slrcam channel cross-sccliomd gmnclric$ al
varying lacalions were obtained (r(mt Ihc
Lahmalory’s cornpulcr-hascdAUTOGfS-hfOSS

graphicin(omtaiionsystcmdalahasr.
HEC-2-cnmpulcd fhxnfpbin clcvarionswrc

&fined within Ihc DOE/bWL hnnulary for 13
wpara[cwalcrshcdsal 25f)-ft inkrvais usingboth
HEC-1 andHEC-2. Tlwsc watershedshavea lolal
nf 52 separatesuhhasins. Peak floodswere also

tfcfincdwith I{EC-l fnr IWOathfiliwtd wakrshcd%
having a total of cighl scjmrarcsuttbasinwIhcsc
Iatcr walcrshcdsdo rwl crow Ihc DoFd#\NL
facilily hnmdary. The t{EC-1 and H!:C-2inpul
dala files u.sd fn gcncratcthesehydrographypeaks
and floodplain clcvatinnsarc maintainedw“ilhin
HSE4?for futurercfcrcncc. Paramckr cslimalinn
prtx.cdurcsand corwlruc!innof !hc dala film arc
dcscribcdin a separatercfxm, which inchulcslhc
AUTOGIS”MOSS &la cxlradion kt.hniquc

utilized. Onceail flnmfplainshadhccncfcfincdhy
HEC-2, lhis informationwas read hack info the
MOSS systcm. Thesedalawere Ihcn Iransformcd
wiihin MOSS to dcknninc Ncw Mexico Slalc
?Ianc geographicallyrcfcrcncd cwmfinaks lhat
uniquely define lhc ltMJ-yearflmxffmol al each
streamcrns...scclion. Finally 1:4WO .scalcmaps
dcpic!irigIhc DOE/LANL hnmdary and all lfJO-
ycar fhxxfplainswere prepared. This packcl d
mapsis maintainedon fife in bWiL*s Facilities
Engineering Planning Group (ESG.2) o[ficc.
Thcsc maps wtisfy Ihc RCRJWMSWA pcrmil
rcquircmcnlof mappingall l~hycar Ilrnmffdains
within fhc DOWLA!%L facilily.

M. }lxtemat WsdhitionMcasunmtnt !$hxfy.

1. Intcrcmnparfsnnstudy. fn addi!innIOIhc
bhwamry’s rndinc thcrmofumincsccnldosimdcr
(TLD) rnonimringnf cxlcmal Pcnc[ratingradiation
in 1’FMJ.whichis tfcscrihmfin !klion IV. a special
studywas conducfcdfrnrn Augusl IWJ through
.JUjyIWI tl?cvalua[cTLD mcasurcmcnrs.~i~ is

part nf a cnnlinuing study rnnsisling Of an
ink~cnmparisonof bhnratnry TLDs wilh TLDs
ob:ainctffmtn acommcrtialuonlrador.
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(lnc phmc O( Ihc study inwdvcd csolocaling

cnvirwmttvttnldosimctcrsoht;iincdfnnu Ihc con-
Iraclw rwxt [0 Lntwralory dosimclcrs at 29
locationsin the roulitw cnvironmcnfalntortiloring

ttctwork. Two con;r;tdorTLDs wereplacedat five
of thesekwations.

The wudy hcgarrin Auguw, )YWI. Conlraclor
TLDs were cohrnarcdwith Ihc LaboratoryTLDs
[Wtwo months of the third quarter of IWO. Both
the Labornlury T1.Ds and the cwmractorTLDs
w“crcqwscd for Ihc same Iimc period, one
calmdarquwtcr,for thefourthquarterof 1990.and
for thefirstand.SCCWUJquarterof 1991.

The inlcrcumpa;isotrwasa %lind” sludyasfar
as Iltc cwnlraclorwas corwcmcd The contractor’s
TLDs wcrt SCIout and co)lcctcdfollowing the
comraclor”sinslrucliotw ~o informaliort was
given 10 the contractorconccmingIhc nalurc of
study. The TLDs pmvidcd 10 lAPJL were
pmcesscdhy Ihccomracloraswouldbc Iltmc from
anyothctc-uslmncr.

The prciiminwy measured annual average
cxlcmal rm!ialion Icvcls for Ihc 22 station..for
which data for all four quartersis avaibhlc is
shownin Figure37. PleasenoteIhaI thecontractor
datafor dtcIhird qwtrlcrof 1~ wascorrcctcdfor
ils shorfcr exposure Iirnc hy scaling Ihc
mcasurcnwnts10a full quarlcrcxfwsurc.

Figure 37 also shows the two.slanctard
dcvia[ion arxcp[anccband ahovc and hclow Ihc
conlrachw”smcasurcmcrrlw Tttc L4NL TLD
mcawrrcmcrusappearslightlyhut notsignikanlly
higherlhxn thow ohtainctlfrom thecwtlractor. In
general good agrccmcrnWI< found bctwccn [hc

cmilractw”sandLANL”s rnczsutcmcnts.

2. lxtca[ion of ”lT.D* A review of Ihc IWO
monitoringdlfa indicalcdthatIhc Iocalionsh Ihc
dosimcrcrsal Stations 10 (Shell) ard 12 (Whifc
Rock) ttccdcdto hc changed ThCSCdosimcIcra
had inilially hccnplacedin Iltc.scH Iocalionsal

ihc hcginningof 19W. Both were suhscqucni]y
found 10 hc in Iocatiuns (f! incrcascdnalwd
radioactivity.Gammaspcclr~wereCtdltx-tdusing

a Wmanium dckmr al each Of Ihc.w. Iwl)
locations10 dclcrminc what radionuclidcswere
contributingto lhc incrca.satcxlcmai radialhn
kc rate, With Ihc cxccpliortof a small Icvci of
ccsium-137 thal is consistentwith world wide
fallout,only nanmdlyoccurringradionuclit!cswere
foundin cilhcr.spcctra.

The.sc .spwlra were comFarcd with spectra
collcctcd at Ihc other TLD hn.ations in LAMAlarnos
Courtly. It was foundIhal cxlcmal radialionfrom
the nahtrally mxtvring uranium series, thorium
series,and potassium-40radiorndidcs were 2.1
Iimcs higher at Station 10 than Ihc average for
natural Icrtcsltial radioactivity fmrn \hcst
radinnuclitlcsal other locations in Los Alamos
mwnsifc. The incrcasc in natural hackgmuml
radiationwas found!0 hcdueto a cindctwall near
Ihc TLD location, and is cotmistcnlwith lhc
incfcascobscrYcdin k TLD mcasutcmcnt.

Extcmal radiation from naturally occurring
uranium-sctics radionuclidcs, thorium-series
radionuclidcs,mtd potassium-40was 1.3 times
higlta at S!aliott 12 than Uw averagefor natural
tcrrcswialradiationbackgroundkm eachof Ihcsc
radionuclidcsat White Rock. m Otrscwcd

incrcascis consislctiwith the TLD mcasurcrncnt.
The TLD hmihccnplacedneara rockoutcropping
with slightly higher conccntralkntsof naturally
occurringradionuclidcs.

[n accordancewith DOE guidattcc.Morakwy
TLDs arc MN usually placedin relatively
uttoccupicd atcas of s!ightly clcvatcd nalural
tmckgrnundradiation. Both of [hcscslatiottshave
been relocated 10 ncatiy areas of more typical
natural backgrounddiation. OIhcr T1-fh arc
locatedaJ the Od@d lwo krcalkma 10 fmwidc
furtherdactmtcnfaliortof Ihcacmcasttfemcnls.
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APPENDIX A

STANDAROS FOR ENVIRONMENTAL CONTAMINANTS

ThrOu&hOulthisrcporloconcentrationsof radioac-
[itt ant{chcrnicalconslitucn[sin fiirandwatersamples
arccompmxlwithpcrtincnlslandmlsandguidclirwsin
rcgukr:ionsof fcxkralandstntcagcncics.No compa-
rnb!cslandwdsforsoils,scdimcrus,andfoodsluifsarc
n~’;lilahlc.Lahmtloryopcralicmsarc conductedin
nccodanc:withtlircdivcsfor compliancewitherwi-
ronmcntalstamt;irds.Thesedirectivesarccontainedin
Dqxrrtmcntof Energy(DOE) Orders5400.1,‘General
EnvironmentalProgram”.5400.5‘RmfialionProtection
of the P~blic and the Envirnnmcrrt-,54U0.1
‘Environmc~[alpotttccti:}n,~afcty, ad Health

ProlccliwtStandards-,5480.11 ‘Rcquircmcntsfor
RadiationPrci[cctionfor occupationalWorkers”,and
54X4.1“EnvironmcrualRmlialion?rofcctimr,SafcIy,
.md Hcallh Protw-timtInformation Reporting
Rcquirumcnt’,0Chap.Ill, “EfflucmandEnvironmental
%fonitoringProgramRcquircmcnts”.All of theseDOE
rwdcrsarcbc@ orhavebeenrevised.

DOE regulatesradiationexposure10thepublicand
[hcworkerby limitingIhcradialimrdosethatcanbc
rcccivcdduringroutineLaboralnryopcralinn.Bccausc
someradionuclidcsremainin thebodyandresultin
exposurelongzftcrinrakc.DOE rcquirrsconsidcratiorr
of Ihcdosecommirmcnlcausedhy inhalation,inges-
tion.or absorptionof suchradionuclidcs.Thisevalua-
tion involvesintcgraringlhc dose rcccivcdfrom
Aionudidcsoverastandardperiodof Iimc. Forthis
report.5fl.yeardosecommitmentswerecaleulalcd
usinghsc fac:orsfromRcfs.AI andA2. Thedose
factomadoptedby DOE arcbasedrmtherccommcw
dalions of PuFJicat;wr30 of Ihc Imcmational
Commissionon Radi(@ical Prolcctimr(!CRP).~t
‘floscfactorsthathavebeenusedinthisrcporlarcprc-
scntudinAppendixD.

in IWfJ,DOE issuedOnfcrSWtJ.:whichfinalized
Ihcirr!crimradiationprotcctkmslandard(RPS)for Ihc
puMic.A~TaidcA-1 listscurrcnllyapp)icahkRf%,
nowrcfcrrcd10aspublicdoselimits(PDL~),foroper-
ationsal IhcIAwratory. DOE*ScomvchcnsivcPDL
fortadialinnexposurelimitsthecffcclivcdosecquiv-
aknl thsta m:mbcrof Ihcjwbliccxnrcccivcfr{)m

DOE operations10100mrcm)yr.Tbc PDLsandIhc
informationin Ref.Al andA2 arcbasedon recom-
mendationsof theICRPandIhcNationalCouncilon
Rm!ialionProlcctionandMcasurcmcnls.A1A4

The cffcctivckc cquivalcnlis thehypathctical
whole-bodykc thatwouldresultin Ihcsameriskof
radiation-inducedcancerorgeneticdisorderasagiven
exposure10anindividualorgan.Thecffcctivcdoseis
thesumof theindividualorgandoses,weightedto
accountfor thesensitivityof eachorgan10radiation-
irrduccddamage.TheweightingfactorsarcIakcnfrom
Ihcrccommcndalionsof IhcICRP. Thecffcctivcdose
equivalentincludesdosesfrombothinternalandcxtcr-
na!exposure.

Radionuclidcconccntraliortsin air and waterin
uncontrolledareasmeasuredby the Laboratory’s
surveillanceprogramarccornparcdwithDOE*Sderived
corrccntmlionguides(DCGS) in this rcprm(TaMc
A-2).ASThcscDCGSrcprcscntIhcsmallestestimated
conccnlratimsinwaterorair,[akcnincontinuouslyfor
afwriodof 50years,Ihatwillrcsullinannualcffcctivc
doseequivalentscq~al10thePDL of 100mrcminIhc
50rhyearofexposure.

Inaddi[ion10Ihctf)flmrcndyrcffcctivcdosePDI+
cxpnsurcsfrom[hcairpathwayarcalsoIimitcdbythe
EnvironmentalProtcclionAgency’s(EPA’s) 1989
standmdof 10mrcrn/yr(cffcctivcdoseequivalent).~
TodemonstratecompliartcewithIIWSCstandards.doses
fromtheair palhwayarccompwcddirectlywiththe
EPA doselimits. Thisdoselimitof 10mrcm/year
rcp!accd[hc previousEPA limitsof 25 mrcmlycw
(whrdcbody)and75mrcm/year(anyorgan).~7

FederalandStateamhicntairqualitystandardsfor
non;adioaclivcPolhrlantsarcshnwninTatdcA-3, New
Mcxkoncmradiologkalslandard..arcgenerallymore
slringcnlthannationalslandwds.

Forchcmica!constituentsin drinkingwater,stan-
dardshavebeenpromulgafcdbytheEPAandadoplcd
try the New Mcxkm ErnfironntcnfalImfrrovcmcnt
Dividon(NMEID)~abk A.4).~ llncEPA*sprimary
maximumctmlaminanlIcvcl(MCL) is fhcmaximum
pcrmis..ibkIcvc!of a contaminantin waterthatis



LOS AIAMOS NATIONAL.LABORATORY
ENVIRONMENTAL SUWEILMNCE 1990

I“nhkA-l. I)OERadiationProtectionShndardsfor
Exkmal●ndInkrnxllkpoaures

ExposureorAny ●ember o~thePuhlica

E:fledveI)Usehpivaientb ●t
Point of Msxlmum Probable Exposure

All Pathways 100mrcndyfc

Mledve DoseEquivdcnt ●t
Point of Maximum Prohabie Exposure

Air PafhwqOnfyd 10mrcrn!yr
WinkingWaler 4mrcm/yr

Occupu[iorralExpo.wr#

StochavficEffecfs 5rcm(annualcffcctivcdosecquivaknle)

Nm.ttmhasticEJJCCK
Lensofcyc 15rcm(annualdasccquivalcnlc)
Exlrcmily 50rcm(annuaidosecquivalcnla)
Skinof Ihcwhoichody 50rcm(annuaidosecquivalcnle)
OrganorIimic 50rcm(annuaidosecquiva!cnle)

U.vhornC“hild
En[ircgcslationperiod 0.5rcm(annualcffcctivc* cquivalcnlc)

alnkeepingwithDOEpnlicy,exposuresshaiihciimi[cd10assmaiiafraclionof Ihcrcspcctivcannualdose
iimitsaspracticable.DOE’SRPSappiicstoexposuresfromroutineIAxwaforyoperation,excludingcnn-
Iribuli(msfromcosmic,Icrrc.sfriai,giobaifaiiout,xcif-irradiati~,andmcdicaidiagnosticxourccsof radia-
{ion. Rnutincoperationmeansrmrmal,plannedopcratirmanddocsnotincludeaclualorPotcnfialaccidcm
laior unpianncdrckwcs.Exposurelimitsforanymcmhcrof thegeneralpuhiicarcIakcnfromRef.A4.
LimitsforoccwpatiotlaiexposurearctakenfromDOEOrder5480.1}.

b& U=d byME, Clfcc;ivcdm cWivalcnlinciudcshoththecffcclivcdosecquivaicntfromcxtcm~‘ii-

alionandthecommiucdcffcctivcdosecquivaicnt10individualtiwucsfrnmingestionandinhalationduring
Ihccaicndaryear.

CIJndcrspcciaicircumwanccsandsubjccI10approvaibyIhcDOE,Ihiscffcclivcdosecquivalcmiimilmay
hclcmporariiyincrcascdupto500mrcrnlycar,providedthe&xcaveragedovera)ifctimcdrusnd cxcccd
Ihcprincipaliimitnf ifJf)mrcm/year.

%hisicvc}isfromEPA’srcguiatimtspromulgatcdundcr IhcCleanAirAct[40CFR61,Subpartl{).

eAnnua[Cffcc[ivc&= cqu~a[cnlislhccffcclivcdnscCqukatcnlJcccivcdin* Ycaro
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“1’uhlcA.2. I)(l#;’shived ~oncen[rationGuidesforPtthiicI)ose●nd
IktivedAir (“ottcwtltmtionsfor Controlled Arcssa

1X*G for Cakuiatcd Guides for
Iltscontroikd Areas Drinking Water DA(’sfor

(@ Y/mI.) Syslems ControikdArms

~uclfde Air Water (p(X/mI.) (pC1/ml.)

3H 1x IO-7 2 x IO-J 8 x 10-~ 2 x 10-~
7& 4 x 10-S 1x IO-J 4 x 1O-J 8x 1(H

% 3 x 10-10 2 x lVS 8 x 10-7 6 n l@
‘ws#’ 9 x lo-l: 1x 10-6 4 x w 2 x IO-Q
1.s7c~. 4 x 10-10 3 x 10-6 1.2x m-z 7 x 10-
UqJ 9 x IO-IA 5 x I(F7 2 w 10-8 2 %IO-II
:.$$u i x jf)-1.l 6 Xt(h7 2.4X I&s 2 n WI
2.UIU j X }(-J-11 6 X 10-7 24x MP 2 x ICI-II
~asRI 3 x 1(1-1~ 4 x 10-S 1.6X i~q 2 x IO+?
lwp@ 2 x lo-1~ 3 x 10-~ 1.2x IO-Q 2 x 10-12
:&lPu ~ x I(J-14 3x lo”~ 1.2x 1O-Q 2 x IO-12
~41Am ~x ?0-14 3 x IO-B 1.2x 1O-Q 2 x lo-~~

(pjtlmJ) (mg/1.) (m#l.) (pg/mJ)

~NnluralUranium 1x 10’ 8 x 10-1 3 x NH 3 x 107
—
%uidcs(or uncmuroilcdareasarcba.scdon DOE’s PDL fotthegcncraipuhlic;M IhoscforConlroikdareasarc
tmscdonoccupationalRPSSfarDOEOrder5.UtO.f1(-RadiationprotectionforoccupationalWorkers,’Dcccmbcr
21,19w). GUjdCSapply10ConcentrationsinCXCCMofIhoscoccurringnaturailyorthatarcduc10fail~l.

~Guj&\ (l~r?.~puand%r arcthemostapprojwialc10uscforgrossalpha●ndP ~W rcsPc~ivclY.

dciivcrcdto the uilimalcuserof a pubiic waler
systcm.AOThcEPA*ssmxmdarywalerstandardscon.
md contaminantsin drinkingwalerthatprimarily
affectaestheticquaiilicsas..iatcdwithpubiicacccp-
[anccof drinkingwater.A”AI ccmsidcrabiyhighcrcon-
ccntrationsof Ihcscclmlaminants,hcahhimplications
mayarise.

RadioactivityindrinkingwaferisregulatedbyEPA
rcgulalirnscomainctlin4(JCFR 141.AqThcscrcguia.
lionsjmvidc thatmmbincd~:~Raand~~@Ramaynot
cxcccd5 x 1[)-9pCtimL GrImsaiphaactivity
(inciuding~~Ra,buI excludingradonanduranium)
mnynorcxccctl15x 10-9~Ci/mL

A scrccningicvclof 5 x 1O-qpCi/mL for gross
alphx is cslahlishcdto dctcrrnincwhen analysis
specificallyfor radiumisotnpcsisncccwwy.In this
rcpwt,phmmiumconccnmdiormarccomparedwith
boththeEPA grossaiphastandardfordrinkingwakr

OZblCA-$) andtheDOE guidescakuia[cdfor Utc
fXG\ applicableII>drinkingwa!crfTablcA-2). For

manmadebcla- and phofon.cmiltingradiwtuclidcso
EPA drinkingWakrslandardsarciimilcd10cmccn-
tralionsIhalwouldresultin dosesnot cxcccding4
mrcrn/yr,cakulalcdaccordingmaspccificdproccdurc.
In addition.DOEOrder5400.5requiresIhal DOE-
opcralcdpublicwatersuppiicsno4cxuscpcrsorrscon-
sumingIhcwalertorcccivcancffcctivc* cquiva~
Icnlcxcccding4 mrcrn/yciw.Drinkingwaterccmccn-
Iralionguidesbawdon Ibisrcquircmcnlarcin ?abic
A.2.

In ifs rcguiations,Ihc EPA hascstaldishcdmini-
mumconccnlralionsof ccrlaincontaminantsin water
cxlractfmm wastes[hatwiii causeIhcwasteto bc
dcsignakdashazardousby reasonof mxicily.A1°Thc
toxicitycharacteristicIcachingproccdurc(TIXP) musl
followstepsoutiincdby lhc EPA in 40CFR 261.
Appcndh Il. In this report,Ihc TCLPminimum
conccnwaliorx(TableA.5) arcusedfor cmrrparison
wilhconccfi.ratirmsof scicckdcomlilucnl$incxtracls
fromtheL-.borakwy’sactiveWISISareas.
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“I”ahkA-3. National●ndNtwIWXICOAmbkatAir (@lily Standards

Averaging NcwhfCXiCO F“cdcral.Standards

Pollutant Time IInit Standard Prfmm-y .Secondary

SIJlfurdioxide

Toldsuspcmlcd
palticulalcmaltcr

PM,o~

Carhmmonoxide

(Mm

Lca(l

Beryllium

Htwvymc?ais
(loudcomhincd)

F&mrncthanc
hydmcarhms

——

Annualarithmeticmean
24h(wrs~
3hnursa

Annualgcnmctricmean
30days
7days

24hours”

Annualari[hmc;icmean
24hours

Hhoursa
I h4XlP

1hour~

Annualarithmeticman
24hour#

Calendarquattcr

30day.9

30days

30(lays

3tMMU3

aMaximumconccnlralion.noltohccxcccdcdmorethanonce~r year.

0.02
0.10

tw
90

110
150

U.7
13.I

O.(M

0.05
0.10

0.01

0.01

10

0.19

0.03
0.14

50
150

9
35

0.12

0.053

Is

(Los

50
150

(J.12

0.0S3

1.5

WIC standatdisa;taind when thecqwctcdnumhmofdayspcrca~ ycnr
withmaximumhnwly averageCmccntrafiofuaboveIhcIhttit&S1.

/\ ..;
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Tsbk A-4. MsximumAllowahk(“ontamhmnlIx*cIintheWslcrSupply
hwypnlc [“hemicsl●nd ltadlochcmlcala

fno~atdc(“hemkal MCI. fbdiochemkd M(*l.
(“ontamlnmat (m#I.) Contaminant [pf”i/mI.)

PrimarySlandlmix
Ag 0.05 Grossalphab 15x 1O-Q

As 0,05 Grm Maa 50x 10-9

Ba 1 JH 20x 10-6
cd 0.010 ‘%r 8 Xt(kg

Cr 0.0s

F 4.0
tig fJ.W)2

No,l (a%N) 10
Pt? ().05
k {).01

SecondkryStandhrds

c1
Cu
Fe

Mn
so,
Zn
TDS
pl{

2s(}
I
().3
().05

250
5.0

mo
6.5-8.5

●Rcf.s.Afl andA9.

WCCfc%ffwd“.twusximof applicationofgmsxalphaMCLmd pas alpha
screeninglevelof S x IF pCtin L

cRcf.A%
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TahkA05.“roxlcity(’hrnrscteciukIAschi~ PrwedurehVd9ab

Contaminant OwjlL)

Arsenic
Barium
Bcrwcnc
Cadmium
Carhon{cwachloridc
Chlordanc
chkmhcnxnc
Chloroform
Chromium
O-crcsoi
m“Crcsoi
p-crc.wl
Crcwl
2,4-D
1,4-Dichlorohcnzcrw
12”Dichioroc[hanc
1,1-Dichhmclhylcnc
2,4.Dinimotolucnc
Endrin
}kpuwhlor(anditscpoxidc)
Hcxachlorobmzcnc
Hcxachiornhufadicnc
Hcxachiorodhanc
Lead
Lindanc
Mercury
Mclhoxychior
Mcrhylclhylkcmnc
FJitrdwwcne
Pcnwachlornphenol
PyrmJiru
Sdcniuffi
Silver
‘fclracfiirmclhylcnc
Toxaphcnc
Trichlrmc[hylcnc
2,43-Tricblorophcnol
2,4,6-Trichloropbcnnl
2,4S-TP(Silvcx)
Vinylchloride

So
la)oo

0.s
Lo
0.s
0.03

100.0
6.0
S.o

2000
200.0
moo
200.0
10.0
7s
0.5
0.7
0.13
Oom
0.008
0.13
03
3.0
S.o
0.4
0.2

10.0
200.0

2.0
100.0

S.o
1.O
5.0
0.7
0.s
0.5

400.0
2.0
1.0
0.2

‘Conccniralinmofirmrgankccmtamh?antsIhatccmsIiIutchxzardnuswaste.
b~(, Ajf),
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U.S.Dcpartmcmof Energy,‘IntcmalDow
ConversionFactorsforCalculationO( Dose
10thePublic,-U.S. Dcparrmcn[of Energy
wjmrlDOEJEH4XJ71(hly IWW).

U.S. Dcparrrncntof Energy. ‘Extcmal
Dose-Ralc Conversion Factors for
Calculationof Dose10 the Public,=U.S.
Dcparwncn!of EnergyrcporrDOEJEH41070
(July19W).

InlcmalionalCommissionon Radiological
Prolcclion,‘Limits for Imakcsof Radionu-
clidcsby Workers.-ICRP publication300
Pam%1, 2. and 30and Ihcirsuppkmcnrs,
Annals of k ICRP 2(3/4) -8(4) (1979-

19%2).am! Puhlicalion30, parl 4, 1%4)
(l W).

NatiimalCouncilon RadialionPrntcction
and hfcasurcmcms,‘Rccommcndationson
Limitsfor Exposureto hmizingRadiation,-
NCRPRcporiNo.91,(June19117)

U.S. Dcpartmcmof Energy.‘Radiation
Prolccfimtnf Iti Publicand Ihc Environ-
mcnl: U.S. Dcparrmcmof EnergyOrder
S400.5(FcbN~ 8, 19WJ).

A6.

A7.

A8.

U.S.EnvilcnmcntalPro~cctionAgency.“40
CFR 61, NationalEmis..i(rnStandardsfor
MwardousAir Pollu:mls,Radionuc]idcs;
FinalRuleandi%ticcof Rcconsidcralkm,”
Federal Register 54, 51 653-51 715

(Dcccmhcr15,1989).

U.S. EnvironmcnlalProtectionAgency,
“NationalErnidon Standardfor Ra&rmu-
clidcEmissionsfromDcparrmcntof Energy
Facilities,-Code o~ Federal Re@utiom,

TiIlc 40, Parl61,SuhparlH (1985).

EnvironmcnlalImprovcmcmBoard,State
of NW Mexico.“NewMexicoRcgulalions
GovcmingWa[cr Supplies”(as amcndd
throughJune12,1989).

U.S. EnvironmcnlalPrnrcctionAgency.
‘NationalPrimaryDrinkingWalerRcgula-
Iions,=Ctic of Fetkral Rcgulafimcs, TiIlc

40, Par;s141and142(1969),and‘Nalimvd
SecondaryDrinking WaIcr Rcgulatkms.-
Parl143(1989).

AIO. U.S. EnvironrncnhdProlcctionAgency,
llk 40,ParI261,ldc~ificalionandListing
of HazwdousWaslc. TaMc1. Maximum
c ormmrationof ~aminanrs forIhcToxi-
cityConccntralkma,”(My 1,W90cdikrr).
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APPENDIXS

PROCEDURESFORSAMPLING,DATAHANDLING,
AND OUALJW ASSURANCE

A. “IlwrmolumlncscentDosirneters

Thcrmoiuminc.sccn[dosimc[crs(TLDs)u.scdatitIc
L~horMoryarc iilhiumfhmridc(LiF) chips,6A mm
sqmrchy 0.9 mmthick. The TLDs. aflcrtuingex-
posedm radiation,cmiliightuponhcinghealed.The
amountof iighlispropwtional[o theamotmlof radia.
Iion10whichIhcTLD wasexposed.TheTLDsusedin
Ihc L~horatmy*scnvironrncntaimonitoringprogram
nrcinsensitiveIOncutrons$solhccontributionof cos-
mic ncuwons10naluraibackgroundradiationis no!
measured.

TIIcchipsarcannealed1040°C(752”F)for I hour
andthencooledrapidiy10room[cmpcrawrc.Thisis
foilmvcdby annca)ingal IOtK [2i2°F) forI hourand
a~lin ctwlingrapidiyIOroomrcmpcranrrc.For Ihc

annealingcondition..10hcrcpcamhic,chipsarepuIin[o
rectangularhorosiiicaregias..viaisthathold 48 LiF
chipseach.Theseviaisarcslippedintoa horosiiicatc
giassracksoihcycanbcplacedalialonceinloovens
maintainedac4(Jf)”CandI(NPC.

Fouri.iF chip con..Iitutca dosirnacr.The LiF
chipsarccontainedin a Iwo.partIhrcadcdawcmtdy
madeofanopaqueyclfowacetatepiauic.A caiibratinn
SCIis preparedcxchIimcchipsarcannealed.The
caiiiwationSCIisrcacialhc startof lhcdosimcwycycle.
The numhcrof dosirnclcrsandexposureicvcisarc
tictcrrnincdfor eachcaiiiwationin order10cffkicntly
uscav~iiablcTLD ch.@sand pcrsonnci.EachSCI
containsfrom2010S] dosimctcrs.Tire.scarcjmdialcd
alIcvcishctwccn0 and80mRusinganli.5.mCi137CS
sourcecaiihratcdbytheNationalBureauofStandards.

A facforof 1mrcm(Iiwuc)= 1.f15fJrnRisusedin
evaluatingthedosirnctcrdata.ThisfactorisIhcrccip
rocaiof theproductof thermmgcn-m-radconversion
factorof 0.958formusckfor~J7C.vandoff).994,which
correctsforat;cnua[innof lhcprimaryradialionhcamal
cfccfroniccquiiihriumIhickrlcs$. A radcrmmrn
conversionfactnrof 1.0forgammaraysisused,asrec.
ommcndcdby the InrcmationalC%mmissinnon

RadiationProlcctimt.Bl.BlA methodof weightedlcasl-
squarcslinearregressionisu.scd10dclcrmincthercia-
iionshipbciwccnTLD readerrc.spon.scandciosc(Ihc
weightingfactorislhcvariance).k~

TheTLD chipsusedwereaii fromIhcsamepro-
ductionbatchandweresclcctcdby Ihcmanufacturerso
thatIhc mcawcdslandarddeviationin thcrrno’mi.
ncsccnlscnsilivilyis 2.0%104.0%of IhcmeanaI a
IO-Rcxpsurc.AI Ihccndofcacbficidcycle.whether
a caicndarquarfcror IhcLosAlamosMesonPhysics
Faciiityopcrwioncyck. lhc doseal eachndwotk
Iocafionisc.slimalcdfromIhcregressionaicmgwilhIhc
rcgrcsaion’supperandIowcr95%confidenceIimilsal
Ihccslimalcdvaiuc.~ AI theendof thecaicndaryear.
individualficid cyck dosesarc summedfor each
location.Uncertainlyiscalculatedasthewunrnalionin
quadratureoftheindividualunccrtainfics.R3

Furtherdclaik arcprovidedin theTLD qualify
assuranceprojccfpian.~

B. Alr Sampling

Samplesarcco)lcctcdmnnlhiyat21fcontinuously
opcralingstalions.mAir pump with f?owra!csof
abut 3 Us arcused.Airborneacrosdsarccoilcclcd
on 79.mm-diameter.dy~yrcnc fikcrs. Each filler k
mounlct~on a cartridge:haIcomainscharcoal.TM..
charcoalis not roulinclyanalyzedfor radioactively.
However,if anunpianncdrctcascmcum,Ihccharcoai
canbcanalyzedforartylj~litmayhavecoiicctcd.Part
of IhcIotdairflowispassedIhrougha cartridgecon-
tainingsilicagcltoabsorhatmosphericwafervaporfor
Iriliumanalyses.Air flowfalcsthroughhofhsampling
carfrkfgcs●rc measuredwithmamclcm,and-mpiing
lima arcrccordcd.Theentireair samfdingIrainat
eachstalionis ckancd,repaired.and caiihralcdas
nccdctf.

TWOcleanconfroifil[crsarcusedtodetectanypos-
siblecontaminationof the 2S samplingfihcrswhik
fhcyarcin frandf. TheCWWOlfilfm accompanythe

13i
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M samplingfilkrs whwrtheynrcplmxdin Ihcair

swnplrrsml whenIhcyarcr~tricvcd.Tltcc~mtmlfil-
lersarcarwlyzcttfor r;dioactikilyahmgwilh theM
wrmfilingllllurs. Analytk.alresultsfor thecon!rol
fihcrsm wrhrrmvcdfromthenfipropriatcgrowrcsuhs
h]tthlainncl&Ilx

/\l 6)J?Corvsik hxmiun. TA-59 (!jtalion 3[)),
airhmrcradioac%%i[yswnplcswc ctdkckdweekly.
Air!-wrnt-particul;iwmamroneachfilkr iscoumcdfot
gr~l~~:IlphfiMJdgrowhcranclit”j!l{.:,,W.hit.hhelpIfacc
kmpmd variationsin r.mionuclidcconccnlralinttsin
amhicnrair. Ttrc samemcasurcmcnlsarc made
rmmthlytm a (ilkr from Ihc i%pariola(Sfation1)
rcgitmalairsarnpkr.

On ,t qua=fcrlybasis,Ihcmonthlyfilrcrsforeach
stxti(mm- C-UIinhalf.Thefillerhalt”csnrrcomhincd10
prmfuccIWOquartcdycwmpusircsamplesfor each
sl;tli(m.Thefjrst~rouPisanalylc~(or~}spu,~w:w~,
~n~s$ltfm(l}n.w.lc~tc~fihcrs).ThCsecondgfOUflof

fillerhnltcsissavedforuraniumannl)”sis.
Filkrsfromthefirs!composi[cgrouparcigrtikdin

pkrtinurndishcsorrcatcdwith IIF-IINOJro dissolve
silica,w.ct-ashctlwilh IfSO,.}{:O: 10 dCCnrqXJSC
tq;mic rchhc, andIrcaJcrJwitht{NOa.tiCl to crmrrc
iw~!{)piccquilihsium.Plutoniumis .scpara[cd(mmthe
rcwrltingsolurionhyankmcxchangc.FrJr11sclcckd
statilmsoamericiumis scparattd hy calitmcxchartgc
fromIhccluantsolutions;csultirrgfromthepluroniurn
scfiaralicmproccsw The fiurificdpluroniumand
3mcriciurnsamplesafcscpafalcd,clcclf~ukpcnitcd,and
mcxwtrcdf{walpha.paflicfccmissiottwi[ha sdid-slate
alpha.dctcc;ionsysrcm.Alpha.pxticlcenergygroups
aw~.iatcdwi;hdecayof~’”Pu.~w.~wPu,and :41Amarc
intcgratufandthecwtccntraliotrO(eachradirmuclidcin
ilsrcspcctivcfiltersampleiscalcu!arcd.Thistcchniquc
tkm ttol diffcfcnfiatchclwccn~’qpu and ~WU.
Uraniumatta!yscsby nculfonactivationanalysis(we
AppcnrlixC) arcdwtcOnthesecondgroupnf filtcc
halves.

SilicfigclcartridgmfromIhcM air samplingsta-
ri(m$arcanajytcdmonthlyfor Iririatcdwarcr, The
cartridgesctmlainMC ‘irtdica[ing-gcltotlclcrrninclhc
dcgrcc{4 dcsiccartrw!uratitm.Duringodd Ij,tu}th<{J(
I(>wAWIIICIChumidity,samplingfltJwral~$ arc
incrcmalto crmurccollcctirmof crmughwalcfvapor
for analysis.W“alcri> distilledfromeachsilicagcl
catiritfgcandanaliquotof thedistillafcisarralyzcdfor
tri[iumhy liquidscinrillaliorrctmn!ingThezmountO(

wa!crabsorhcdhy [hcsilicagcl isdckrmincdby the
dif(crcncchdwccn wcig!!Is of thegclbeforeaudah
sampling.

Analyticalqualitycontrolfor analysesdonein the
airsamplingprogramisdcscrihdin AppendixC. In
hric(,bt>thManksandstandardsarcanalyzedin con-
junclinnwith nnrmalanalyticalpr(x-cdurcs.Ahout
I(K+nf lhcanalysesarcdevotedtrJqualitycontrol.

Furtherdclailsmayhc fmrndin theair sampling
qualityakwrranticpr(~jcc~plan.n7

(“. WolferSwnpthfg

Suffaccwatcfandgfoundwatcfsamplingslalions
arcgrrrtqmlby location(fcgitmal,pcrimctcr.on.silc)
andhydrologicsimilarity.Watersamplesarctaken
mtccnf fwiccayear.Samplesfromwellsarcc(dfcctcd
aftersufficientwaterhashccnpumpedor haiIcdto
ensurethatthesampleis rcprcscmativcof theaquifer.
Sftring.samplcs(gfmmdwatcf)arc co}lcc$edal rhc
dischargepr~inl.

Thewarcrsarnplcsarccnllcctcdin4-L Pdyclhylcnc
tmtlksfnrradinchcmicalnnalyscs.T)rc4-L hortlcsarc
acidifiedin thefieldwilh5 mL nf cwtccmratcdnirric
Acidandthenarcrctumcdto IhcIahnramrywithina
fcwhoursO(samplecollcctitmfor filtrationthrougha
0.45.~tmmilliporcmcmhfancfihcr. Thesamplesarc
routinelyanalyzedradinchcmicallyfnrJtf,137CS,[oral
uranium.~lsPu,andzwJaPu,aswellasforgrns..alpha,
hcta.andgammaaclivilics.Sclcctcd.samfdcsarcalvn
ana~y~c~ for 241~, ~f, and at.C~J~fafOr.in~~C~

activafiort@frxfucts.Amdyticalmcdtodologyandits
qualityamurwtccfrrogfamarcdi.xcuwcdinAppendixC
of Ibis report Detailedcontxincrandpmscrvatirm
r+rirctncn~sof the Health and Envirmrmctval
ChcmislfyGroup (}{SE-9) arc documcttlcdin a
haftdhnok.~

Waterxamplcsfocinorganicandorganicchemical
analysesarc collectedal thesameIimc. For most
samplc$for inorganicanalyxcs,IhrCCI-L prdycrhyfcnc
IwttksarcColkcfcdooncwithno additives.wtcwith
sulfuricacid,wldoncwithnitricacidto pr~widcthe
pfopcrratlgcof prc.~rwa[ivcsfnrChcwan~ar~listof
wnsliluertls.When ncccssafyadditionalconlaifrcm
with fippr(~pri~lcp~c.~~alivcsarc co;lcc!cdfnr
mercury,cyanide,andsulfideanalyses.~“~~fsdcctcd
xamplc.+.4~dilifWtxlglasscnftlaincfsarccollccrcd(or
(Jfganican~lj%i. V “Iitsofconraincfandprrscfvalion

fJ.2
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rcquircmcnls,andidcnlifu”alionof EPA methodology
for cnch analysisarc cxmlaincdin Ihc HSE-9
}lamlbook.1~

Runof[sampksarcanaly~cd[or rzdionuclidcsin
solulionandsuspendedscdimcnls.Thc Wnlftksarc
filteredthrougha0.45-~mfilter.Sdulionisdefineda..
fihtatcpm..ingthroughthefihcr;suspendedscdimcnlis
definedm theresiduennIhcfilter.

FurtherdclailsmayIwfoundinIhcwatctsampling
qualily:wsuranccprojcclplan.llg

D. .Soilartd.SedimcntSamplhg

The soilsamplingproccdurcinvolvestakingfive
plugs.75mm(3.0in.)indiamclcrand50mm(2.(1in.)
deep.a! theucntcrandcomersof a squarearea10m
(33ft)onaside.ThefiveplugsarccornhincdInfmm a
singk compmi[c sampkforrmliochcrnicalanalysis.

Sdimcmsamfdcsarccnllcctcdfrm;tdunebuildup
behindhouklcrsin Ihcmainchannelsof perennially
flowingslrcams.SamplesfromlhcM.. of inlcmlil-
tcnllyflowingslrcamsarccolkctcdbysconpinga Iinc
of uniformtlcfuhacrossI?ICmainchannel,!Usevoir
sdimcntsarccollcctcdfroma lwaI.usinganEckman
drcd~c.Rollomrc.scrvoitscdimcnlsarccollcctcdfrom
anarea10cmhy 15cm(4 in.by6 in.)10adcplhof 5
cm(2in.).

DependingnnIhcreasonfortakingaparticularsoil
orscdifncmsample,il mayhcanalyycdh~dclcc[anyof
thefollowing:grnMalphaandgros..hctaactivith
‘_%%.totaluranium.t~7C.s,~~Pu.LW:%, :~lAm,and
possitdywlccfcdaccckramr-inducctlaclivalicmprod.
UCIS. Mniswredis[illcdfromwil .samplcsmaylx
anxlyzcdfor1}{.

Funhcsdetailsmay hc found in Ihc soil and
scdimcnlsamplingqualityassuranceplan.~

E. }“ondstu~s.Sarnpling

bcal andregionalpmfuccarcsampkdwu .lly.
Fisharcsampledannuallyfrom rc.scw{}ir3UpIft’AIt,
andd(wnst;camfromthel~dwmr}.

PfndutcnndU)ilwmp!cswcCollrctcdf(orn!:wal
gardensin Itlcfdl ,If eachycw.l~:”Ilti.1.ivtduccC:
soil.sampkisscatctlIn1\xhclcdcplasticf-~g S.~tllpfr~
arcrcffigcralcduntilfvc,xiraltdnforChcrnicidand). I.

Prudut-csampksatcwashed,.Wif prrpard fW con-
sumplitm;andquanlilativruct, -!;;’. .t*f ,h %-CIE$T,

arcdcltvmind. Soilsaresplil anddfid al IOf)°C
(212”F)hcforcanalysis.A comp]c[csampkhank: ,
keptuntilall radiochcmicalanalysesarccomplcfcd.
Waleris dislilkdfromsamplesandsulvnitlcdfortri-
tiumanalysis.Produceashariddrysoilarcsutwniilcd
for analy.scsof %r, I:”7CS.lotaluranium,‘lRPu,and
zw,2~o

AI eachrcwvoir,huokandIinc,[ml Iinc,nr gill
netsarcuacd10capturefish.nt”Fish.:xdhncnr,and
wale: sampkxarc transpnrtcdunder icc 10 Ihc
Mtoraloryfor prcparalionoSdimcntandwalctsarm
pksarcsuhmillcddirccdyforradiochcrnicalanalysis.
Fisharcindividuallywashed,as if fnf consumption,
anddissccfcd.WCI,dry,andashwcighlsarcdeter.
mined.andashissubmiltcdforanalysi..nf ‘W. 1.]7CS.
Iolaluranium,‘UPu.and~wJ@Pu.

Fwthcrinformatitmmaylx fmmdin lhcfonthtuffs
samplingqualilyaswranccprnjcclpi,,n.nl1

}“. McwodnglcalMonltorlng

Mctcorologkaldatawereconlinuody galhcrcdat
four instrumcmcdmwcrsduring 1990. DataIakcn
includewindspeedanddircclicm,slandarddeviations
ofwind.spccdanddircclion,vcrlicalwindspeedandils
slandarbldcviaIinn.air andsoil Icmpcralurc,rclalivc
humidity,solasandlcrrcslrialradia[inn,prccipita[ion,
and scnsibkand cvaporalivcheal fluxes(vcriical
wan.spnrt).Eachvariahlcismcasutcdevery3sccmds.
A Doppcr Acoustic Sndar is also Iocatcd at a mwcrsilc.
lhis insmsrncnlmca..urcswinddircclionandspeed.
vcrlicalwind sfwcdohorkmmtaland vcrlicalwiiuf
slandarddcvialiortsoandinvcrskminformational 30m
kvcls up fo 7S0 m. Fhtdly. four additionalsites
monilorprccipilalicm;oncof Ihcscsilcsalsomeasures
lcmpraturcandrclalivchumidity.

Themwcrandsadardaiaarcavc~agrdor au.nmcd
over 15.minulcinlcrval.wMa arc Iramsmi;lcdhy
@ooc Iinc ICIa microcompwcrat Ihc kwpalionai
HealthLahoraforyat TA=59. Chartsf:om IIK fOUr
precifdlalionsIalionsarcpickedupeveryweek.

9 !!? ,;;!!idad~ Of I$mkuw data is accomplished
wim ~- .. t ;~ndmanualscrccningkcbniqucs.
Conlp?”i”f. !4;. ., , :m“{mIingdafafor rcasonahlc.
K“ .:~ ~“[)jl>’l~~,)l](”~.i ‘ Jfc’ discardctf.m~r
‘ “~~::j“~l‘~~~ d~jl)~fn(s~,,, , ]nd~~ ~ro
r .~”pf}’:., ~ *i. h:v:i h.-.? r . .$,! j. , 4.ll!i~W~t

(.!. ~ ,,f” i )., ! .; / ~ .1 ‘ ‘ps ~1 I tkhx-1

—.
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prohlcmswithIhcinslrumcntalionthatmighlAwclop
Mwctmc;difwali(ms.

MM inslrumcms;tru ~-xlitwalcdsemiannually,
includinga thoroughaudithy m oulsidccontractor

Wk-tn Ycmr.Theoufsidcaudilwaspcffwtndinhmc
]Qq)#l$l:

Furtherdetailsonqualityassurancemayhc[mmdin
Ihcmctcorologh-almonitoringqualilyas..uranccpmjcct
plan.ltl

McawmmcnlsCJ(ractiochcmicalwrnpks require
thntntxdytic:dor instmmcntalbackgroundshc sub-
Iractmltoohtainnetvalues.T?w. netvalumthatarc
IowcrIhanIhcminimumdc[ct-;mnIimilO(artannlvlical
tcchniquc(SCCAppendixC.)arcwmctimc,ohlaincd.
Conscqucntlyoindividu,dmcasurcmcntscanrt:ull in
valuesof zeroand ;Icgalivcnumhcrs. Although~
ncgnlivcvalueAx%notrcprcscnta physicalreality,a
\alid Iorlg.krmaverageof manymcasurcmcnfscanhe
oblainedonlyif !bcverysmallandncgativ~valuesam
indudcdinthepopulationcak”ulati~s.nl~

For individualmcasurcmcnts,unccrtainticvarc
reportedas thestandarddcviaiion.~CSCvaluc~arc
asuu”iafdwiththecs:imxtcdvarianceof countingand
indicittctheprecisiond Ihccnunts.

Stamkf deviationsfor the sfalinnand group
(rcgiond.pcrimctcr.cm.site)meansarc cafculatcd
usingthefollowingcqualion:

where

ci= forsamfdci,

t“ - IIWUtl)f S.WI@XfWIN a @“CJJ ~a[hm Or
gnwpand.

S = numhcrofvampkscmnfwihgasMionor
group.

Thisvalueis rcpmf asIbc uncertaintyh k
$ationandgroupmeans.

){. Qdily Awtranct

CdcctionO(samplesforchcrnicalandradiochcmi-
calanaly.scsfollowsa .SC1proccdurcI(Jcnwrcproper
.samplctolicc[ion,ducumcntalion,suhnittaiforchemi-
calanalysis,andfmslingofanalyticalrcsuhs.

Beforesamplecolkction,theschctfulcandprocc.
durcsIOhcbllowcdarcdiscuwcdwith[hcchemistor
chcmis[sinvolvedwith doing the analyses. ‘ihc
Jiscuxsionincludes

+ numhcrandIypc01samples;

● lypcofanalysesandfcquircdlimitsofddcclion;

Q prnpcrsamplccamlaincrs;

● preparationof sampkclmtaincrswithprcscrva-
tivc,if nccdcd;and

● sample.schcduk10cn.sureminimumhokfingIimc
ofanalysestocomplywithEPAcrifcria.

The Lahoratory”sHcallh and Environmental
C?tcmislryGroup(HSE.9) iwucsto Ihc colkcmra
t,lockof samplenumhcrs(forcxarnpkott6.fNJ71) with
individualnumhcrsa.ssigncdby thecollccmt[o an
htdiv:dualstation.I?JCWsampknun~hcrsfollowthe
sampkfromcnllcctionIhrnughanalysesZIdposlingof
individ:)alrcsulls.

Eachnumhcr,rcprcscnlinga singlesample.is
awigncd to a particularstationandiscrtfcrcdintnthe
colfcctor”sloghook.Aficrk .sarnpfciscollected,Ik
dare.time, tcmpcralurc(if water),otherpcrtincfil
infmnalion,andrcmarksarccntcrcdnpposi[cIhc sarn.

pk numhcrandstalkmprcvinuslylistedin the log
hook.

Thesampkwn:aincris Iahckdwithstationnarnc.
samplenumhcr.dale.andprcscnfalivc,if addd.

AfterIhcsampleLscnlfcctcd,it i..dclivcrcdtothe
GrouptiSE.9 sectionleader,whamakesouta rmm.
hctctl request fotrtt cnlilfcd “~E-9 A~\yli~l
ChemicalRcqucti.”Thercqucslfmrnnurnhcrisalso
cntcrcdin thecollcctur’sfog bookoppositesample
numhcrssuhmittcd,alongwilbIhcdafcIhc .samplcwa..
dclivcrcdm Ihc chemist.Theanalyticalrequestfurrn
scmcsasanaudittrailor ‘chaht.ol.ctmtndy-for the
samples.

l’hcanalylicafrcqucslfomtctmlain.vlhcfollowing
informationrclatctf10ownershipandk samplepro.
fyamsubmiltcd:(1) rcqucsfct[i.e..~tmplctibllccmr).
(2) prqtrarncode,(3) sarnplcowner(i.e..progr:lrn
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mxnagcr),(4) Mc, m! (5) 10Mnumberof samples,
Thew-cordpwfOfIhcrcqucsIformcontxins(1)sampk
numtwror num?wrs.(2) malrix(e.g.,waler),(3) lypcs
of nnalyscs(i.e.,specificradiwnrclidcandhrchemical
c~wsli!ut”nts),(4) Icchniquc(i.e.,analyticalmclltodto
h“ usd fnr individu~lconstimcnls),(5) analyst(i.e.,
t“hcmisl10performnnalyscs).(6) fwiorilyof samfdcor
sampks.and(7) rcmarks.Onet“c}pyof Ihc formgom
10thec(dlccuwforfilingandIhcothmmpicsfollow:hc
wrnplc.

Qunli!ywrlrol, nnaly[icalmc[hodsandproccdurcs,
find Iimilsof dc[cctinrrrclafcdw Group }lSE-V”s
analyticalw{}rkarcprmcntcdinAppanlixC.

ThewxrlyticalrcMJIIs arc rcmmcd10fhc .sarnpk
colkchv.whofmslsdalaaccordingto.samplcad 91a-
!iontalwnfrnmIhClog?m&. ~CSCdaIaShCCIS arc

ini”hdcdin Ihcreportandarcused10irucrprctMa for
thercpmt.

Furtherdclailsmay bc fnurd in Ihc qualily
:~wuranccprojectplanfnrc,at”h~~+~am.n~.nr.~.1~11.nll

B1.

B~.

D3.

B4,

Il. E.JohnandJ.R.Cunningham.The P/Iy.sic.sOJ
Rmliohioh)gy, third d. (C. C. ~~s,

Springfield.Illinoit,IV74).

IntcmaknalCommisskmon Radidngical prn-

Icdion.‘PrtticctionAgaims[loni~ingRadiation
fr~~n?ExlcrnalSources.-InlcrnalinnalGnmh-
sionnn RaditdngicaiProwctionRcporfNo. 15
(PCWJMI PrcwNcwYork,IV70).

P.R. Dcving[tm.DutIJ Reduction mdErrarArul.

yw~ ~tw the Phy.vical Scicnccw ($fcGraw.}{ill.
NcwYnr~,1969).

~f. G Nawclla. ‘ExpcrimcntaiSt#isticx;
NatinnalBurcartof WmlardsNatufbk 91
(NatiimalBureauof Standards,WadrittgfonoDC.
D9t%3).

B5.

B6.

B7.

Bn.

B9.

M?.

D. Tatlcy’,“EnvirontwnlalThctnwhrmirtcwnl
DosimcwyQualityAwuranccProgramof thelms
Alamos NalionalLatwratnry”sEnvimnmcnla)
SurvcillanccGtoup,NSF.8,” in “Envircmmcntal
SutvcillarwcGroup Qualily As..urwwcProjcc[
Plans.- Los Alarms National Lth>raltwy
dnswmcruIA. UR.87-lf)76(FchuaryIW7).

T.C. Gundcrson,“EnvimnmcntalandEmergency
ResponseCapabililicsof h AlamosScientific
Lah}ralnry’sRadiologicalAif Sim@ing Pro.
gram,- LosAlamusScientificLahwaroryrcpnrr
IA-8379.MS(May IWO).

T. fhhl, ‘QualityAssurarwcPfanfnr IhcRadio-
IngicalAir SamplingNetwork.lms AIanws
?,.tlional L~hwatory,” in ‘Envirwrmcnlal
SurvcillanccGrnup QualityAssurancePrnjccl
P&ns,-bs AlamnsNati{malLah~ta[ory&rcu-
mcnlLA.UR4i7.1[)76(FchruarylW7).

M. C. Williams, ‘Ilandhnok fot Sample
Cnllcction,Prcscrvalion.andInwrumcnlalTcch-
niqucs,- l.os Alamos Nalional Ldwralory
docurncru1A.11738-,M(Fcb,19WJandupdates).

A. Slnkct.“QualityAs..uranccPlanfor Water.
Snil,Salimcnls,andWalerSupplySamplingal
Los AIamns Nalional bhwa;ory.- in
‘EnvimnmcnfalSurvcilIanccG;oup Qualify
AwuranccPrujcclplans,-lmsAlarmsNalional
LahnrarorydocumentLA.UR-h-.1076(revision
2;January1990).

J. G. Salazar,‘PmduccandFishsamplingPro-
gramof LosAlarnosNationalMmatcwy”sEnvi.
mnmcnlalSurveillancecroup,- b Alatrtm
Nalkmal Lahwamry rcpoct LA-1OM6-MS
&pWnbcr 19s4).
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BI 1.L. SoM, “(hmlity AwuranccProjwt Plan
FOIXMUIISMonitoringat IAMAlammNational
btwratofy.” in ‘Environmcn!al Survcillancc
GroupQualityAs..uranccProjcclPlans,-Los
AlamosNationalLahwa[ory+hcumcntIA-UR-
x7-1075(FctwuMy19t47).

Bl~ Fjnal A~i[ Rcptr[ tor a NineSlali(mMC~COfO-

logicalMonitoring!UctworkOpma[ct,lby the
HSE41Group.Class Onc TechnicalWVKX%
Inc..Alhqarctqut,

19W.
Nhl funpuhlishcd)S@. 10,

B13.W.A. Olsen,“Mclcorolugit.alQuiJilyAwurancc
Programof the lxx AlamosNationalbhna-
tory’s EnvironmentalSufwillancc Group,

tfSE-HO,unpuhlidrd(i Wl).

B14.R.O. Gilbert,‘PccommcmfationsConccmingihc
CompwatkmandRepottingof Cmm@g Statis-
ticsfor theNevadaAppliedEcology Group.”
BatlclkPacifii NorthwestMoratorics rrpnrl
BNwLB.3e8(scprcmbcr1975).



APPENDIXC

ANALWICAL CHEMISTRY METHODOLOGY

fifosIan;:l}[ic-aluhcmislryscrvic-cswc providedby
!hcL~hw~tory’sI{callhml Em iromnmtid Chcmislry
Group(tKE-~). The}\SE-’~samplecoordinationscc-
Iitmfunctionsosatvorliin$imcrfm-chdwccnlhcgr:wp
;lll~its ~.uslt)nlcr~.Thi~scdi(mprovidw+th~lcatlcf

withptcwuplinginformalitmin IhcafCMOf ~nmPlc
C-t]nlnincrs,●amplewlumcs,andSamplepr-~al~~ln
!cchniqucs.All swnpks;wcdcli~’cd w .samplcCoor-
dinationpcrvmncl ;Inj arc Ihcn schdukd and
pr(M”cKscdfor properdis(ri?wlitmfindanalysis.The
pr’x.c~singI}( sa@cs incltdcs ( I ) validalin~all

wmplcs(W wnplirrgcorrcclncs~and inlcgtily,(2)
schcdulirrgandlnbciirlgall %tmplcsfor analysis.(3)
initialingin!crndchain-of”cuQ(dYproceduresfor all
*lmplcS.a+ (.$)arrwqzirrg(or theprqwrdiqwsdd
my unu%dPmitm~d wnpl~%.

A. Radhmcli$c(’on~fitucntt

Environmcnfdwnplm wc rtwlinclyandylcdbr
the folhwingrm!i(mcti~”cc~m~litucnl~:grossalpha.
~.[a, find gamm,t;isd?lnpk.plutonium;amcriciumj

uranium;ccsiunuIri~iunu~n~~lrt~nlium.D~lfiilc~Prlp
cdurcs h,wchccrrpuhli%hcdin Ihisappcrdixinprcvi-

( \ ;ln~ in ~hcgtoup’sAnalytical~fclh~~~ous ycm
Mwnrd.(”2 Occxsi(mdlyo:trhcr rmlirmudidcsfrom

swcifi.sourc- w dctcrrnincd:7BC.2%. % “cf.
t~~,,,e~fieQ~Rt~.J’6Ru.i‘ts, Iwhl, ~’%r. J’JEU,m!

~~6Ra.Al! hlt :~’”RaNC ddcrmincdby gamma-ray
s~c~romc~ry(m I;trgcgcrmnniumlilhidcdclc~l~~rs.
Dcpcrdingon lhccww.cnrr~li~’nandmfltrix.‘~6Rai%
mcawrrcdby cmannli~morby gwnma-rayspcdrnmctfy
nf its~1’Bidecayproduct. Uraniumisofripicralins

(21’UPU) arcmcxwrrcdhy nculrnn-clivalinnanalysis
wherefrrccisi~m$of =5’; arcadcquak..Mc~rcprcc~
w’rjrktcqutrcsmassspcctrnmctry.Utanium~.~~w~
raliosarcreadilydclcrmincdincrwironmcntalmalcrials
wi!hptccbbnsof If; -W rctali~c~an~~f~*v~~~no
atctmsidcrahlyrcduccdcostrelative10ncutrwracli-
valinnshy indudivclycmrplcdplasmamassqtcc-
trornctry(lCP%fS).

it. SIahk(.onsthlwlt~

A numkr Of :mabti~.;dnlclht~s:ir~ USCU fIW

varioussIahlciw)fopcs.Tht (.hoicc(Ifmcthldi%h:iscd
onmanycrilcrin,including[hc(qvrnliwd stair~~fthe
inslrumcnls.timelimilaliorwt-xpwtcdcnnccnlraliolls
iJ\ ~~nlplcsequanlilytd snmpk avail:tbtc,~l@c
matrix,andEnvironmcnlalProlcdiunAgcnuy(EPA)
rcgufa[ions.lnsmrmcnlalfcchniqucsnvzilahkinclutlc
n:u[rrm.activatic-rnoatomicahuwptilm,innchromalq!-
raphy. Cnlor spccm)phowmclr)”(mnnual am!

auIIJmalcd),polcnlitmwW. vomhuslinn analysm

ICPhfS,andirductivclycoupledplasmaalorniccmis-
sionspcclrornclry.Slardardchcmicdmclhmharcdso
usd fnr manyof \hc commonwaterqualilyIcsts.
Atomicahswplinnc%pabiliIiCSincludefl.wnc.futwwc.
coldvapor.andhydridegcncrali~~n.:* WC]!asflamc-
cmis..ionspccmph~lim~~lry.‘nc mclh~~~USC~xnd
rcfcrcnccsfnr ddcrminatilmof vatimmchemicalctm.
stitucntsarcwmmarizcdin Ref.C2. In 1‘NWIhcEpA
Rcg~}n VI administratinggranlcd }ISEJJ Iirnilcd

apfwnvalfc~al[cmativckst fmccdurrsforuraniumin
drinkingWA.?:(dclay:dncummaswy)andforchhwidc
indrinkingwalerad waslcw~lcr(flowinJc~l~‘ilh-
cul dislillalion). EPA apprnvalfor nthcrmndificd
mcIhnd%is activelyhcingsou@. }iSE-9 is pw.

!icipa!ingin Ihc EPA.~~msmcdstudyIn evaluate
ICP,MS fnr ac~colanccas an EPA-apprlwcd

mclhnddogy.

(“. Orgdc (OcmdlkrcrtL*

Environmcnlatsoilandwakrsamplesarcanalylcd
usingEPA prnccdurcsmnlincdin EPA SW4t46cSor
rmrdifwdprncct!urcs(2thalmccIOA crikrizrwtlincdh)
~haptcronc nf !jW4U6, as shownin Tahlc~“-1.

Mc!hmk U4 arc wpfJorkd by docwmcrrtcd

~pikc~rccovcrysmdics,mcIhodandfieldblank matrix
spikes,surrogakspikes,and~lin~4ua~ilYcl]n!r~’~~n’”
~lcs. Vda:itc wganicsarcandy~cdusingnwlhf~
H260, SW4t46.TahksC-2 andC-3 listvnlalilcorgan.
K* on h largcl IiSl fw wakr ard v~il ~mplc~.

\—
(“.1
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rcspcclitcl}.. Scmiwdali)corgnnicsa;c annlyA using
mclhod~27[J.SW-NW TatdcC-4 isthetargetIis[fur
wmi ;t;l.llilc org;micx in tvalcr. S4jil-gas(pwc-gas)
monilwing Is pcrfomlu!by ~“(dlcc”lingwgfinicvapors
on chnrlxxtt,cxtrm”tingIhc charc(x~lwith CS2 and
ana)yzirlg;hc CS: cxtracIsusinggaschromalogra-
phy/massspcctromrtry(GC/MS). soil.gastargclcom-
poundsarc Iislcdin Tahk C-5 and Ihc Extraction
Procmiurc(ZP) loxi~”ilyIafgctcompoundsafcIislcdin
TabicC-6.

Instrumcnlationavailatdcfor ofganic analysis
inchics GC~flamc ioni~a!inn dctcctof (FID),
GC/ciccmmc-apturcdclcc!t)r(ECD). GC/MS. high
performanceliquid(HPLC)withu&raviolct(UV) and
rcflwtit”cindexdclcclors,a foufitrIrarmfofminffafcd
spccmvnclcr.and a UV,’visiMcs~ctrt]pht}[{~nlc[cl.
Sampkprqxrra;ionmdmdsinclude:Soxhlclcxrmc-
Iion. ultrasoniccxlrwtion,continuousIiquidiliquid
cxtraclitm.kudcmaLmishctmccnlralion,rvaporativc
Mow d(wt). and gcl permeationchmma[ography
ckanupofsarnpkcxlfacfs.

Organicmixedwasfcanalysesafcpcffrwmcdfof
wmpksup10I(MJnCi/g~solids/sludges)or IM) nCi/L
(soluli~ms)alpha.hc[%.:N gamma.Higher-fcvclsam-
ples wc analyzedon a ca.sc-hy.casebasis. .Ncw
mcthmhnrcbring dcvchqd for nnnincanalysisof
rnixcdwasIcgrca!crrhanI(NInCi/g(or nCi/L). The
L’dwrz~.trye.scapacityfnf mixedv-aweanalyseswill
incrc~scin thesummerof IWI whenmixedwaste
wwly!it-;llttpcfxtionsmove[0ndcdicatcdfacilily.

D. Analy(icnl(.hcmistryQuality Evsluatln,a
i’rograrv

i. Jntrnductirm. Conmd.sampksarcnnalyzcdin
conjunctionwilh Ihc mmnal anal)ficalchemistry
workload SrJchmrnplcsconsistof scvcraigeneral
I}”pe: calitwations:atiards, rcagcn;hlanks,procc.s..
Minks.matrixblanks,dupkarcs,spikes.andrcfctcncc
m~tcrial%.An.+.sisof conlrnlvampksfillsIWOneeds
inarvd}ticaltswrk:(1) i[ pvidcs qualitycontrolovcc
arvdyricalprwcdurcssothatpmblcmsthatmightoccur
cm hc idcfrlificdandcrwrccfcd,and(7) dalaobtained
flnmanalysisof cnnlfolsamf4c5pcrmirevaluationof
Ihccapabilitic$cda palticulatanalyticalIccbnique10
dt-fcrminca given dcmcfuof wmslilucntumk a
ccflzinSC;0(cifcumslanccs.

Blindqualityctmlml(C)C)samplesarcdisguised
and numtwcd 10rcscmhkunknownsamplesin a SCI,
andno attcmplis madetoconccidtheidcnli!yof Ihc
openQC samplesfromIhcanalyst.Inneithercasearc
Ihcconccmraliomof Ihcanalylcsof inlcrcslrcvcalcd
untilafterlhcdatahavebeenfotmallyrcpmtcd.

Thesesamplesarusuhmil[cdto lhc Iahrtfalofyat
rcgulafinlcrvalsa:tdareanalyzedin asvociafirmwi15
othersamples;Iha;is,Ihcyarcnothandledasaunique
.SCIof samples.AI kasl 10%of slahlcconslilucnl.
nfganic,andsclcclcdfadioactivccrmslilucnlanalyses
arcrunasqualitycomml.samplcsusingthematerials
dcsaihcdahovc.A dclai}cddcscriplirmof ouf qualily
assurancepfngrxmandacomplclcIislingofoufannual
rcsullshavehccnpuMishcdannuallysince1976.~”4

2. Radhmctfve(“onstltuds. In addition:0 those
Ihatarcprcparctlinlcmally,qualityconlmlandqualily
a.s.vufanccsamplesfof radioactiveconslihtcnlsafc
obtainedfromoutsideagcncicwTheQualityAs..urancc
Divisionof lhc Etwironmcn[alMonitoringSyslcms
Lahwalofy(EPA,l~s Vegas)pmvidcswaler.milk.and
airfil!crsamplesforanalysisof grrm$alpha,grnsshcta,
I}{ @K f#ct,&$fi,~r, lmRu,JJllo~‘G, IJ7CS,~~*Ra.

● . .
andZWJ-PUaspaflof an ongoingIahoralrwyintcf.
comparisonpfogfam. The NaIionalInQiIuIcOf
Slandardsand Technology(NIST, fofmcrly the
Na~ionalBureauofStandards)provides.scvctalsoiland
sedimentstandardmfcrcnccmafctials(SRMS)formvi-
nmmcnlalradi~ivi!y. llrcscSRMSarcccnificdfor
‘W%,’%, IJ7G,~~oRa.ZJ%,2.WPU,~~JAm,andseveral
other nuclidcs. The Departmentof Energy’s
Envirnnmcn~alMcasutcmcntsLaboratoryalsopmvidcs
qualilyawufanccsamples.

Soil. reck,and cm sampkxobtainedfrom lhc
CanadianGcobgicalSunwyarcusedforqualilyas.ur.
anccof umniumafidIhoriumdctcrminalimmin silica!c
matrices.Ourownin.housestandardsarcpreparedby
addingknownquaaIilicS01liquidNl= Aioaclivily
SRMSfoblankmatrixrna:crials.

3. StdslcCoastittscnta.Qualityxswranceforthe
slabkcon.vtimcnlanalysisprogramis rnaintaincdby
analysisof certifiedof well-chafactcrhlcnvironmm
fatmaIerW.s.The NIST hasa Iacgcse;of sikalc,
water,and biok@esl SRMS. The EPA distributes

.— .
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..,>., imdIrm-cnnalysisMawrstwnlards.
1,1~.;. ,;,,* \ , ‘oncemxlcriatshave twn ohfaind
. ... “., .. ? i : : IJnilmJSIalcsGrobgical Sufvcy.
... .:. 1: , Wtim hiwc hccn puhlishd

.!
,. :. , ,,, mlrolprogramfof a specific

, . , ,, ., ‘.-,. ~-ninalionof many f,aclofs.
.,. ;1,,II , c c“alihralicm.ninslfumcnl

..!’ . . :. dfunwnl nnd/twrcagcnls,
:.!,:~.; ., ! z ‘sitmof rcsuhs.

-1 1sf 1::1f i: ( ‘1.,1.!:?:cllt.s. Soil samplcxarc
,, ,.. ,. . 1,1vI}lalilcand~mivl)latilt.

:, . .. prxli~ides,and hcthicidcsf~w
.,L .10,’ . ‘h d:”; unifcr lhc Rcsourcc
Consw l:.A :md ftcw.cry Act. Certifiedmallix-
b::”.L rcfcrm.ccmx:criat*I~crsnnlavailahlcforhcsc
Wliti)’St”S. S4) \lt,; k sdIIIiczsof theanal)”k-swere,WC.
fwrcd andspi!wj ditc{iiy onblanksoi}by thequalily
w:raw:rsc~i,-r Il. .auschomogcncilyof Ihcsample
.. v,!,.!.),: S cnsuwd,Ihccnlircsamplewasanalyzed.
. ., ,,, ,!,!. , ~.tnic ct~mpoundsarc and}”?cdhy GC/MS

‘ .,,:,.. .pikcclin!hcnlic”r(>gram.~r-kilogramrange.
The m~jorilycf waccfsarnplcssuhmilleddufrng

IVH)wereuwironnwn:a[cwmplianccsamplesfor the
nnal}”sisor pcslk”idcs,hcrhicidcs.volatifc and
scmivtdxtilcorganiccompounds.andpdychhwinarcd
hiphcny;s(PC”&). Kfcthothw“crcdcvclnpcdand
refinedf{lc in-houseprcparali~mof qualitycomrnl
wmpics (or volatik and scmivolalilcorganic
t“wmpmndtin walcf.

CMsampleswerercccivcdft~rtheanalysisof PCW
andorganicwlvcnrs.Themajofilyof Ihcscoilsawait
dispwalhydwLahnralory’sWasteMwtagcrncnlGrnup
(HSE-7Jandincludeoil fromdctiommissinncdIram.
former%.Thercmainingoil sampk>wcfccnvirnmncm
Ialor industrialhygienesamplest.a!mfromarea..O(
powihlcconlaminnlion.

QualilycontrolvamplcsforPCRvwerepwparcdhy
diluiingEPA wandmfsor by preparingwandard~in
hcxatwfromIhcncalanalytc.In IhcUnitedStaIcs.Ihc
nnlyPCESIha[havebeenfoundin Iransformcrshave
hccnPCBS 1242.1254. ml 1260. Samplessubmiucd
h anzlysishxvccnnmincdonly IhcscPCBs.soIhcy
havehccn uwd 10 spikequaltiycnn[mfsamples,

Vacuum pump oil was chosenfor Iht”l~il hawsNnnk

;tflcr an cxpcrimcntwithvariousbrandsof motoroil
sh,lwcdcxcessivcmatrixin[crfcrrm-rs.

S. Indicators of Accuracy ●nd I}recidon.

Accuracyis thedcgrccof diffcrcnccMwccnaverage
testresultsandtruercsuhs whenthetatterarcknownor
aswrncd.Precisionisthedcgrccof mutualagrccmctu
amongrcplicatcmcasufcmcnts(ffcqucmlyassessedby
calculatingthe standarddeviationof a scl of da?a
pninls). Accuacyandprcci..iwtarccvaluatrdfrom
rcsullsof nnalysisof fcfcrcnccmatcfials.Thc.scfcsulls
(P)●tcnmmdizcd10Ihcknownqualityin thercfcrcncc
malcfiat10pcfmilcompafi.wnamongrcfcfcnccmalcfi-
alsd a similarmatrixcmIainingdiffcrcnlcnnccnfra-
lionsoftheanalytc:

. Rcporudquantity
r

Knownquafuity“

A meanvalueR for a;) normalticdanalysesof a
givenIyfmiscahdalcdasfollnwsfor● givenmatrix
Iypc(N is[nlalnumhcfofanalylicddckrminaIinns~

z.’i
R=

N’

Sfandarddeviationsof R arecalculskdassuminga
normaldislrihulionof the pnputalionof aaalyl&aJ
dclcfminalinm+(~

Thesecalcwtxcdvaluesarcpwcnkd at theHSE-9
‘RaIios S14Wv- in TabfcsC=7andC.% Themean
valueof R &ameasureof Ihcaccuracyof aprnccdwc.
Vaks of~ gfCakrIhanUnhyindicakapnsilivchi~sin
theanalysis;valuesfcs..thanunity.anegativebias.

The slandafd dcvialionis a measureof precision.
Precisionisa functionof theconb-ctiralinnof analylc;
Ihati.., as Iheabsdtfc conccntrakm approdcs h

limit of ddccfion, precision dckriorxcs. Fnri-c,
k prcdskmfor some dclcrminaikmsis quite Iargc
Lccausc many sfandxrdsapproach Ihc limits

(“. ;
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of ddcctilm (Ifn nw;mmwww Wc addrcwthisissue
hycakulalingn ncwqunliiyassurancepafamclcr,

w’hereX,. nndX=arc Ihc cxpcrimcwallydctcrmincdand
ccrtificdor consensusmean ckmcnlal amccnlratitms,
rcspcclivcly;andS1andS( arcIhcstandarddcviaIion.s
associatedwithX, andXc. An analysiswillbccnnsid-
c;cdwvkrcontrolwhenlhisconditionissalisficdfora
ccrlainclcmcnlin a givenmalrix. Detailson this
approacharcprcscntcdcl.scwhcrc.?hc pcrccntagcof
[hc Icstsftw each paramclcrthat fell within *2

propagafcdstandarddeviations(under wnfrnl).
bclwccm*2 and S3 pfopagalcds~andarddeviations
(w*mingIcvcl),or outside23 propagatedslandard
deviations(ouIofcontrol)isshowninTaMcsC-7IOC-
~1, A summaryofthemfcrallstateofstatisticalt?mltro!

foranalyticalworkdoneby HSE-9Lsalsopvidcd in
TaMcC-22.

TahlcC-23 summarizesmovcry informationnn
organicsurrogatecompoundsrequiredfor uscin the
EPA-ConWXctlaboratoryProgramprumcd. Table

C-24summarticsHSE-9’Soverallrccml of meeting

EPASW-846holdingtimesforHSE-Hsampksduring
1990. The dfit.Imcludc JII S:IIIIplCS whereholding
timmweremiwcdandthecuslmncrclccrcdto either
resampleor accep[thedataas usahk. TahlcC-25
reportstheincidcnccof falsepositiveresultsforMarIk
QC -mplcs andfalsencgalivcrcsuhsfor spiked(X
samplesalIhc9$%confidencekvcl.

For mosI radiochcmicaland inorganicanalyses,
morethanW% arc wifbin 22 propagatedMmdard
deviationsof the ccrtikWxmscnsusmean values
(underconlrol).Our pcrforrnanccon all classesof
inorganicmalriccsrcmaincdvirtuallyunchangedsince
IW9, while improvcmcnl in radiochcmica!
dctcrminatimtsin biologicalmalcrialswasAscrvcd.
Unfortunately.our overallcontrolof radiochcmical
analysesin soilsandsilicatesdcclincdoverour 1989

record.ThisareawillbcIhcfocusOfincrcascdqualily
assurancc!qualilycontroleffortsin thefulwc. Overall
controll)- organkrncasurcmcnlsinwafersandsiJicatcs
impmvcdmarkedlyover1989andnowover90%ofall
ofganicdemhndona arcundctcontrol. Dwa on
malytkalddecrionIti”taarcgivenin T;lbk C=26.

(...:
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Tahk [“-1.
IlfdhodSummary IOqpnk (“umpoundq)

Analytc Mmrtx Mxthoda Tcchniqu#

Volalikorganic
compounds Air — GCMS

Soil 8260 PAT/GC/MS
Waler 8260 PATiGC/MS

EF toxicity soil 1310,8080 Gc/EcD
81S0

water GC/ECD
Soil GUECD
Oil JH?() (z/Em

Scmivolalikorganic
cmnpcnmds Soilandwaste 67!S ems

Slndus:rialhygiene(If{).

~Gaschromal~aphy(GC),purgeandImp(PAT),CfCCWOII~pNfIC ~Icdbn (ECD)*
andIIMM spcdrorndry(,MS).

c~=jon proccdurc(EP).
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“I”ohk (“-2. l’edatik t}rgsnlc (“ompnundsIkkrmined
In W’akr b} PA”rAMlyscs

ltcpm=nIative
Ilfnil of QUmllfkdoa

(“mnpnund (*AS# own.)

Chloromc;hmc
Vinyl chloride
Wonwmcthanc
Chlorocthanc
Acclonc
Trk-hh]roflutlrclmclhanc
1,1-Dichhm~Ihcnc
Mcthyknc chlo;idc
Carhondisulfidc
t- 1.2-Dichloroclhcnc
1,1-Dichlorocthanc
c-1,2.DicklnrocIhcnc
Bromochlmnnclhanc
chloroform
1.2-Dichlornclhatu
1,1-Dichhwopropcnc
VinylacclaIc
2-BulamMlc
2.2-Dichloropmpmc
I.1.l.Trichlomcthanc
CarhonIclfachloridc
Bavcnc
1.2-Dichloropropanc
Trichloroclhcnc
Dihromomclhanc
Bmrndic?iloromcthanc
t-13.Dichlmnpropcnc
C-i ,3-Dichloroprcpcnc
1,1,2-TticMorocthanc
i.3-Dichloroprnpanc
Chlorndihromomcthanc
Bromoform
4.Mclhyl.2.pcnmmnc
Tolucne
2Wcxanonc
1,2-Dihromomclhanc
Tcwachlorocthcnc
Chlorohcnmu
1,1ci.2-Tclmchlmclhanc
1.Chlorohcxxnc
Ethylhcn~cnc
mop-xylcnc(Intal)
o-%yknc
Slyrcnc

74.87.3
75-01-4
74.83-9
7SCX)-3
6744-1
7S-69-4
75-35-4
754)9-2
75-15-0

156-60-5
75-34.3

156.59-2
74.97-5
6746-3

107.06-2
563-5%6
loa-05-4
78-93-3

S90=20-7
71-55-6
56-23-5
71=43.2
7%87.5
79-01.6
74.95.3
75.27=4

1OO6-IW26
IW1O-}5

794XJ-5
142-20=9
124-48-1
75=25=2
10+1-1

108-88-3
59-1746
74.95-3

127-ltt-4
IOR-m7
63020.6
s44=to-5
100.41.4

NM-38-3+ 10642-3
95=47.6

VtO.42.5

10
10
10

::
5

:
5
5
5
5
s
5
5
5

10
20
5
5
5
5
5
s
5
5
5
5
5
5
5
5

20
5

20
5
s
5
5
5
5
5
5
5

(“.tl
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Mepmscntitive
Ilmll ofQuMifkdml

(“ompnund CM # wt.)

I,l,Z2-Tcttachiorocthanc
1.2,3-Trichlompmpanc
ktfmlpylhcnzcnc
Bmmohcnzcnc
11-Pmpyihcmnc
~.~~r~~l~~
.Khlofololucnc
1,35.T#imc[hylhcnzcnc
tcr~-Bulylhcn/cnc
Io~o.&T1imlhyl~nzcw
.wc-Butylhemmtc
1.3-Dichlorohcnzcnc
}.4.Dichlorohcn~cnc
p.lulfmpyllolucnc
1.2-DichIorohcnlcnc
n-Bulylhcn/cI!c
1.2-Ditmmo-3-chloropmpanc
1,2.4-Trichlorohcn~cnc
Naphthaknc
1,2.3-Trichhwobcn~cnc
Hcxachlnmhuladicnc
DichlorodifIuonomcIhanc
Trichh]rmriflu(]r(wtha~
Momelhane
2.Gltw~xthyIvinylclkr
Acrylontirik
Acdcin

79-34-5
%-18-4
9842-8

108”86”1
103.65-1
9549-8

1(M-43-4
lm”6741
9U-W6
95.63-6

135-98-U
S41.73”1
106-46-7
W437-6
95-50-1

104-51-8
96-12-8

120412-1
91=20=3
R7-61-6
87.6U-3
75.71.8
76-13-1
74.88-4

110-754
107”13=1
107-02=8

5
s

:
s
5
5
s
5
5
5
5
5
5
s
5

N/:
WA
IUIA
WA

10
s
5

so
IW
1(NJ

Column:SupckoSPB-S60m xO.2S mmx I.o:um LmiIsQfdcIcdoacstimstcd
byminimumsignalrcquircdtoykld McntifiaFkn!~spccfmlwan.

(“.7
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hySW4U6Mdlod 0160

LlmItofQunUflcsUoo
Compound C*AS# (mglkgp

Chlommcthallc
Vinylchloride
Bmmomcthanc
Chlomclhanc
Acclo$lc
Trichlomfluoromcthaac
l.1-Dichlmclhcnc
Mclhytcncchlddc
Cadmndidfii
/.ls41ichlomcWtc
1.1.Dichlorocthanc
c-1,2-Dichlorncthcnc
Bmmochlommc!hane
Chloroform
1.2-Dichlomclhanc
I.1-m”hloropfllpcnc
Vinylacclatc
2-Bulanonc(MEK)
2,2-Dichlomprqxmc
1,1,l=Trichlomcthane
Cartumtcmwhloridc
Bcnzcnc
1.243ichkqwopanc
Trichlomcthcnc
Dibromomclhanc
Bronmdichlmmtclhanc
f-1,3.Dichlompmpcnc
c-IS-Dichkqwopcnc
1.1.2-TricMomcthanc
1,2-DicMmpropanc
t.ljofod~fomomctbanc
Bmmofnrfn
4.Methyl-2.ptanonc(MIK)
Tolucnc
2.i{cxanonc
l.~.D~mnomclhanc
Tclrachlomclhcnc
Chlorohavcnc
1,l,jZ.Tc;rach?omckmc
I.chkwnhexanc
Ethylhcttzcnc
MixctlXylcnc(Iotal)
Slytcnc
1.1,2,2-Tcmtchlomcthanc

74.87-3
75-01-4
74.H3-9
75.00-3
67-64.1
754594
75*354
75-W-2
75=154

MM(Y-5
7s.34.3

156-s94
74-97-5
67-66-3

I074M-2
S63-58-6
10$05.4
7U-93.3

590-20-7
71.55.6
56-23”5
71-43-2
78-87.s
79-01.6
74-95.3
75-27-4

IOO6-1026
MxN$=lo=ls

794)0-s
142-2S=9
1244S-1
75.25-2
tw?t.1

NM4UL3
59=17=86
74-95-3

127.1s=4
lowO-7
63(WMI
544-10s
M0414

1330=m=7
100=42.5
79-34=s

(“.!4
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Tahk(“-3((”ant)

LimitofQuanWlcadon
(’ofnpound (“AS ● (mgJkfW

1.2.3-Trichhm~propanc
Isopropylhcrwcac
Rromohcnzene
n-Propylhcnzcnc
2.chkwoIolucnc
4-Chtorotolucnc
1.3,5-Trimcthylhazcnc
tcft-Bblyhcnlcnc
1,2,4-Trimcthylhcn/cnc
scc-Butylhcnzcnc
1,3.Dichlmohcnzcnc
1,4-Dichlmohcnzcnc
plsopropyl!ofucnc
?.2-Dichloro?wn~cnc
n-Bulylhcnicnc
1,~.Dihrw}.3m.h”lor:Wr8jP~
1.2,4.Trichlt>r(til]~cnc
Naphthalcnc
1.2.3-Trichhmhcnzcnc
Hcxachhwohuladicnc
DichlorodifluwmmcIhafi”
Trichhwotcifluomcthanc
lodomclhxnc
2.CMoroclhylvinykthcr
Acrylonitrdc
Acrolcin

%.18-4
W1412-U

I(JW6-I
103.65-1
95-49.8

106-43-4
108.67-8
9f?-06-6
Y80634

135-98-8
541-73=1
106-46-7
W.U7-6
95.50.1

I(M.51-8
96-12-8

120412”1
9142@3
87.6)=6
87458-3
75.71-8
7613.I
74.88-4

I10.75.8
107.13-1
107.02.8

5
5
5
s
s
5
5
5
s
5
5
5
5
5
5

10
IU/A
NIA
NIA
WA

10
5
s

50
NM)
100

%Mumn:40rnx 0.32mmSPB4fusedsilicxcxpillxryousingsrndhxnnlicfmtti-
IionwithpwgcWI Irap. Limitsofqumlificalion●rccxlcdalcdfrnmIhcinkrcc~
oftheexternalcxlihfxfitmcwveusingaffxrnc=ionhliondckctor.
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Table{“-4. .ScmivoldleO~nics in Wahr

Limit of QuontiflcdioII
[“ompmmd (“AS # (mgll.)

N-Nilrosodimclhylamiac
Aniline
Phenol
/xk(-2.Chlmcthyl)cthcr
2-ChImnphcncd
1~-Dichlorobcucnc
l,UXchhmdwnzenc
Bcnzylaicohot
1.2-Dichlorohcnzcnc
2-Mclhylphcnoi
bi.s(XhIoroisopmpyl)cdw
4.Mcthylphcnol
N.NiImso-di-n.propviaminc
Hcxachlorodhane
Nim4wnzcnc
Isoplmmnc
2-Ni:m@cxd
2,4-Dimc~hyl@cnoi
Bcnzoidacid
hiq-2-~lorm~hoxy~eth~
2,4.Dichlorophcnoi
1,2,4-Trichlorobcnzcnc
NaphIhdcnc
4-Chioroaniline
Hcxachiorotnnadicnc
4.Chicwo-3.mclhyiphcnd
2-McIhylnapbIhalcnc
ttcxachlorocyclopcnladicnc
2.4.6-Trich~1
2.4.5-Trkhkmphcnni
XhhmnaphWcnc
2-Nilroanilinc
Dimcthyiphlhalaie
Accnaphlhylcnc
3-Nilrmmilinc
Accnaph#hcnc
2,4.Dinimphcno\
4.NiWphcmd
Ditwwduran
2.4.Dini;romlucnc
2.6-Dini[rwoiucnc
Dic!hylphWlalc
4.Gkr~~knyl.~nylc~hcr
FIuorcnc
44UiWoaniiinc
4.6-Dinim-2-mcIhylphcnnl
h’-Nilrodiphcnytaminc

62-75-9
62-55-3

NW-95-2
111-44-4
95-57-8

541-73-1
106-46-7
laM141
9s-50-1
95-48-7

39638-32.9
106-44.5
621-64-7
67-72-1
W-95.3
78-59-I
W?-75-5

105-67-9
65-85-0

1I1-91-1
12W13-2
120412=1
9!-20-3

M)6.47.8
n7-cii3
59-50-7
91->7.6
7747-4
?B-04-2
95-9s-4
91-5%7
8874.4

13t-t1.3
XM-W8
W.09-2
83.32-9
51.2n-5

1OMJ2-7
i3244.9
121.14.2
606.20=2
84.66-2

7tX)5.72.3
86=73=7

100-01=6
534.s2=1
8640-6

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
to
10
}0
10
10
10
10
10
10
so
10
10
10
10
!0
10
10
10
10

(“.IIJ



I,lmil
C“olnpouod (“AS #

Azobcn/cnc
4-Bronmphcnyl-phcnylclhcc
Hcxachftmhcnzcnc
Pcnlachh)rophcnol
Phcnatihrenc
Anlhraccnc
Di-n-hutylpMhalalc
Fluoran[hcnc
Bcnxidinc
Pylcnc
BulylhcnzyipMhalaIc
3,3&DichIomhcnzidinc .
Bcnzo(a)anrhraccnc
b&(2.E!bylhcxy3~bthzlatc
chryscnc
Di-mocqdph;ha)atc
Bawa(b)fluormhcnc
Bcnm(k)f)umxnlhcnc
Bcnz4u)pyrcnc
I*- 1,2,3-cd)pyrcnc
Dibcn@&.+)anthraccnc
Bc_f~fylcnc

103.33.3
101-s5-3
118-74-1
87-36-5
n$ol-a

120-12.7
84-74.2

2otM4-o
92.37-5

1290-0
85.68-7
91=94-1
56=55=3

I 17.81-7
2184)1.9
11744=0
205.W.2
207=08-9
50-32-8

193-39-5
s3-7@3

191024-2

— .

f f)lnuwlcalhm
I 1.>/’ I t

Hkt#/J@##j#k@$4ti
compound (.A!49 !!’!wufw..—— .—..—

Chklrflfom
l.1,1-Trichlorocchanc
Bcnycnc
CarhonIclrachloridc
Trichlomclhcnc
Tducne
Tcwachtomdhcnc
Chbwhcwcnc
Ehylbcrmc
*Xyknc
mp-xyknc(w#I)
1,2,4.TrirncIl@komnc
Bromohcwzcne

67.66-3
7!-56-6
7!-$3.2
56-23-5
79.01.ti

IOWS.3
127=1$4
lns-90-7
10041.4
95=47=6

MM-38-3+ 106-42.3
95-63=6
IOR-W1

—.



r- ‘O’’-’”’’’”’’“’v’nONMENTALsu”E’LwcE1m~

I
I
i

Maximum Rcprmenlative
(“oncaltratlofl DdccflonIJndls

(“onlamhmnf (m#l.) (mgll,)a

Endrin( 1,2,3,4,!O,lfj-tfcxacht~~r~).6 0.02 fJ.W6

7-qm70- 1,4,%,5,6,7,#,W-4 wt;lhydfCwI
1.~~ndo,CNJ,) 5, %limclhammaphihalcw)

Lin&k 0.4 O.(NIO2
((1.fl,p,(l,u+,. I r,wvcltlhcxam,gammai-O

Mc!h~>xycMof( 1.1.l-trichhwo- 10,0 O.(NM
~,~.htiw.mlhoxyphrnylplham)

Ttmaphcnc 0.s 0.020
~fcchn~.alchlorinafcdcamphwc,67-6W%Ichlorine)

z,4.D(204dkhh~r@:noxyaccIicXCid) 10.0 0.016

2..l.S.TP(Sih-x) 1.0 0.005
(2.4.S-lrkhlo~qhcmxypropi(micacid)

acol~ln: ~) m~().32.- Sp~5 fu.u~silicacapillary.Mcdkfl Hmfik ~~l~c~a~ ‘mr

Iimcsthe@s ch~romabgraphybackgroundnoisefoundwhenanCICCIKV!capwrcdcledorw-
used.



LOS ALAMOS NATIONALWW(ATORV
ENVIRONMENTAL SU$IVEILW4CE 1-

Tabk(“-7.SummaryofIISE-9QudicyAs.mIrBoceTestsfor 1990
(Stddc#XcmentAndysa In Biofoglcds)

llndcr (“onhol Warnlllg (IIJIof Control
Nwnberot *1 MU >30 H!W9

Analysis Q(” Tests (%) (%) (%) Ratio* SldkV

As

B
B?
cdl

F
Hg
Li
u

AdYsis

10
5
3
3

13
i
1

10

W

ioo
I(MJ

]m
100
1(NI
100
i(m

10
—
—

—

—

Tahic(*-ft.Summwy of tiSlt.9QuWy A..wnnctTesttfor19W
(Slshlc Ekmtnt Anaiysesin Hlters)

IIndcr(“cmtrol WarninR out of (*mmof
Numbcrof <249 %&s *%S
(M*Tests (%) f%) f%)

NW-9
Itdo 9 StdIYev. . . . .

Be ts 87 13 0.ss* t.tt2
u 43 95 2 2 MM* O.m

FMtpoint 2 lm t).w



LOS AMMOSNATIONALM80RATORY

‘“RONMENT”’u”E’LME’” ~

Tabtct”=IO. Summary 14MW:.9 Qusllty Aswrmcc’rmh for 1990
(Slahk I:lcn?cntAnalysesIIIW)

llnd~r(“~n~~d W8rning CM of (“tmtrnl

Numttcrof <241 %30 >3[9 UW”9
Analyds w’ “rests (%) (%) (%) twkl * w WV—

2
2

—

4
21

—

6
5
1
7

—

3

6

—

—

3

2
5

5
!2
v

,-

-..

6

s?
7

t3

I
s

11
ro
5
7
3
2
3

t

4

9

s
2

-.

9.60s 24.32
t.(x)* (Lot
1.26* 1.53
1.14: 0.27
1.80* 1.42
0.9680.26
().98* O.(M
3.89
1.(15s0.18
0.V8so.M
1.49* 2.t3
1.91z 5.55
1.17* 0.36
0.94z024
1.06* 0.29
1.42* 2.OV
I.(M30.33
1.10z 0.4s
4.60
t.ol s0.39
1.05*0. 14
0.V8f (}.07
I.m)* 0.:7
4.V2
8.80
0,94s0.04
0.V8s0.21
2.3sss.15
3.OV
0.8$S (J,t6

0.99s 0.08
0.97 s o.3t
1.2fJs 0.75
t.069 0.43
O.vo80. I 1
1.(M s 0.10
0.55
I.(N) s O.fti
O.W
1.26s 0.55
(J,H6s fJ.15

\



LOS ALAMOSNATIONALLA80RATORV
EM’/.ROt4MEMlAL SutlVEI~ EIDW \

“\

I

I

‘I”ddc(’-IO N“onl)

[ ‘ndcr (“ontrol t+”aming out d (“onlrd
Numhcr of <2(? 2-3(1 >3(9 11s}:-9

Analjd* Q(W“rc$~ (%) (%) (%) Math * .SfdIkv

l%
Pf
RtI
Stl
SC
SC
Sm
Sn
s?
Ta
n

36
1

91

w
7n
61
72

1
91
71

57

I
95
93
6
1

— —

— —

2 —

12 2
10—

3
4

—

3
— —

3
——

-.

Tc — -.

5Th
Ti
T]
Tm
TSS([et.d

17
—

.-
—

wqwndcd sold+)
u
v
w

1“
)%
7A
Zr

o.w

0.96* 0.10
0.98z f).13
I 2(Js 1.46

2.20

1.16 s 0.36

low * 0.46
1.47s 0.92

3
I

—

I
2
a

1)
1
5

6
6
9

,/



LOS AMMOS NATIONALWRATORV

~ ‘“’RON”’”Mw”’L”cE’” ~
Table(“01i. SummwyIffHSlI:09QudltyAssurance“I”CMSfor1990

(Stihb~:ltnmlAndywsInWd@r)

I Inder(“~~trol WaminR out of(gontrd
Number of <2(* 2+1 da HW*9

1.02Afi.t4
1.40* 1.70
1.0420.14

—

1.01* 0.05
1.03* O.(IE
1.05* 0.13

—
1.2J* 0.33
1.17s0.03
1.0120.09

—

1.03*0. 12
0.86*0. 11
1.08* 0.32
1.03s 0.14
0.91 * 0.07
1.07* oolf5

1.05z 0.24

I.IM * 0.10
1.02z0.10

1.13s0.07

O.w* 0.11
—

1.02z (MM

I.(IM* MM

I.w * 0.07
1.08z 0.19
I.(M s 0.19

Ag

Al
As
Au

B
Ba
Be ~
Bi
Br
Ca

cd

cc
cl

c~

CO

con

ConduLtiVily
Cr
Cs
Cu
m
h,
Eu
F
Fc
Gz
Cd
(JC
}bdncs$

262
126
~3~

u
75

320
t?s

8
13
67

303
8

85
115
27
30
65

288
8

f90
It
8
8

103
83
8
H
8

47
II

150
8
8
8

63

97
91
96

Itxl
w

V8

98

100
46
9;

1(W

100
9n

89
Im

NM-l
82
~7

m
96

1(’W
100
Im
loo
98

lfnl
MO
lfx)
98

100

9n

I(NJ

100
100

lfN

I
2

2
6

I3
—

I
1

—

1

2
-.

468
9

—

1
3

I
9

612
3

32

-

2
—

2
W
Hg
t{~
In
If
K
la
Li
I.u
!Mg
Ml
!4,

-.

2

8

14
ff

U4
99
#jj

m
Im
100
1(N)
*
94

-..

.-

1
3

——.
; :()

—— —



Los Au.uos MAIIONAL M80mlof?v
ENVIRONMENTAL SURVEILLANCE 1990

‘I”dk (“-lt ((-ant)

Ilndtr (“omlroi Warning
~umhw of <2(J %30

!%3
M
hid

NHJ-N
Ni
NIJ:.N
SO*-Y

Oil~grcasc
P
Pb
Pd
pH
Po,.P
Pr
PI
Rh
Rh
RU
sh
se
Sio?
Sm
Sn
silt
s;
Ta
Totx]alkalinity
m
TM (Iola!
dis.dvcdsolids)
Tc
Th
Ti
n
Tm
‘ros(lold

smpcndcd solids)

u
v.
w

Y
Yb
Zn

66
8
8

47
205

5
10]
)4
77

324
H

~go
56
u
a
8
8
8

100
197
71
H

)5
82
81
8

64
8

57
8
8

31
165

H

54
~7~
w
n
v
8

162
R

w
la)
IIM)
96
99

lno
92

[m
92
97

lm
1(UI
95

1(IO
IIM)
100
Ial
Im
97

100
1(NI
I(NJ
loo
96
w

100
95

}00

Iu5
MO
ia~
Ion
w)

la)

96
97
91

Im
89

I(m
94

Iai

2
—
—
2
1

—
u

—
6
3

—
—
5

—
—

—

4
1

2
—

7

4

4
I
5

3
—

(“.I7

old Or(”owol

>36$ HSI’:.9

(%) Ratio * Std Dev

—
—
—

2
—

1
1

—

—

3

3

7

1

2
5

II

2
—

1.12 : 0.06
—
—

mm: 0.13
1.03 s O.t6
0.92 *0. 14

l,(x) s (m

0.92 * O.OfI
0.97 * 0.47

I.m 80.17

1.01: 0.02
0.86* 0.20

—
—

1.02r 0.16
1.01* 0.10
I a)* 0.0$

1.05s0.07
).19z 0.13
0.99* O.(M

O.w2O.m

0.98* 0.20

1.0680.30
1.01* 0.20

0.96s00W
0.99z o.i2
0.98s0.}5

—

1.03* 0.28
.-



EWIROPWEWAL SURVWLMNCE l= \

Table C~’i2 Summaryof NSE-9 QuBliIyAssuranceTestsfor 19!UJ
(KadiochcmlcmlAnalysesin Itiologkah)

I!nderControl Wmdog out of(“ontrol
Wnnberof <2$ %&* *3U ttw:.9

Analysis Q(8Tmta (%) (%) (%) Rsdos StdOcv

As
B
B1

cd
F
tig
L
u

10

5
3
3

13
i
1

10

90
100
m
100
m
100
1(MI
la)

10
—

—

—
—

—

—

—

1.(M* 0.13
0.91 * 0.08
1.10* 0.11
1.03* 0.08
1.0s* 0.21
1.11
0.86
1.05* 0.0s

Tab&C=13.Summaryof HSE-9QuaUty AMumwcT-ts for 1990
(RadiochemicalAIMIY- In FllIcm)

W&r (bntrd Wmhlg OrstofColnrd
Numberof ar >30 >30 H!%9

Andysls QCTwa (%) (%) (%) Ratios .StdDcv

Alpha 104 100 0.90aO,(M
A\Am 16 7s 25 0.84* O.(M
Bela % m — 0.84s 0.02
2M~ 17 Im 0.92* 0.10
2wfi 17 ml 1.}s* O.(.M

Td#eC~14..SwmwryoftiSFI.9QUalityAMUranew T~fbr 19X)
IR8diochcmkalAndy= la .SoW

[hkr Control Wmdtlg (M Ofcocvnl
?iufnhcrof %3U *3U MSW9

Analysts Q(”Test, (%) t%) (%) Ratto* w I&v

4
12

4
66
6

2t
16
16
29
15

75
‘v
m
82

100
76
94
94
59
87

2s
17
25
14

14
6

8
2S
5

10

21

1.19- 0.7s
0,89* 0.29
1.43* O.m
1.06* 0.63
t.lo
0.94 s O.w
0.9s * 0.14
0.97 * ().W
OM s 0.35
0.97* 0.05

I



I
LOS hiAMOS NATIOMA UBOflATOIW

‘“”0””””-’’’”’”” ~
Summary of WE-9 Qudicy Assurance Testsfor 1990

(KadiwhemkalAnaiy& In tlrlne)

QInder(“ontrol Warning Out of (“ontrol
~umbcr of al >30 >h HSE-9

Analysis Q(-.I C$la f%) (%) (%)— Ratio t Sld Dcv

2*1A~ 4 75 — 2s 1.66
3H )80 98 — 2 0.9s: 0.09

Unpu 111 99 ! — 1.09z 0.15
~JQPu 115 97 2 2 I.(M* 0.17
ZMlj m 89 9 3 0,8s* 0,08
ZMu % 69 Is 17 0.84* 0.14

Tdtle(”=16.SummaryoftlSt!.9Qudity NmwmceTestsfor1990
{Radiochcmkal ArtalyscaInWM@

IIndmControl Wmdlls out ofCoawo(
Nutnberof al MO >.30 HW=9

Andyda QCTms (%) (%) (%) Ratioz StdDev

Ai@a
~JIAm
Bela
57C0

%0
mc~

1370

701
76

703
25
so
51

I 17
4a

359
48
48
63
63
27
8

23
52

1%

98
la)
98

100
100
100
98
w
w

100
100
w
98
85
88

ml
100
100

I O.w* 0.22
O.ws0.0s
0.98* 0.35
1.37so.2t
0.95=0.1I
0,85s0.09
1.0s* 0.17
1.21s0.22
0.94* 0.07
1.12c0.:1
0.96* 0.03
OJJ8s0.14
0.95s0.1s
0.97z 0.19
0.90s0.10
1.07s0.12
0.9880.19
IA N)*O.OS

1 I

1 1
28

2 2
2
is

13



LOSALN40SNAWM4MLABORATORY
ENvIRONMENTAL SURVEtUANCE fm

(organic Analyses in FWrs)

~fndg~Control Warning Outof(“onlml
Nunhr of 4249 .-319 >3iJ WE-9

Analysis (J(: crests (%) (%) (%) jtBtiOt Wd !kV

3fixccl-ArodW 70 94 4 1 (),97 z 0.23

ArOcfOr1242 70 % 3 t 0.95 * 0.28

Ardor 12S4 70 100 — 1.05* 0.27
Ardor 1260 70 w I — 0.97* 0.)9

Tshle(?cllL .Sumtnwyof W?E=9QuatityAuursnce Tesls for 19W
(orgmlc AnalysesInRulkMsldds)

[bdw (“ontrnl wmld~ out Of{:omtrol
Numlxr of do MU >3U 1{s}>9

Andysls Q(: Tmm f%) f%) (%) RAO* WdOev

kcnaphittcnc
Accnaphthcncnc
Acctonc

Aniline
Arnhtaccnc
Mixed-mlclor
Arm”)Jr1242

Ardor \254

Amdof 1260

Am?wmnc

Bcfvcnc
m-Bcn#idinc
Bcnm/alan!hraccrtc
Bcnmlatpycnc
fknm~hjfhmrarnhcnc
Bcn/of.gfi.ijpcrylcnc
lkn@jflumanIhcnc
Bcnmicacid
Bcnzyl alcohol

Bi42<.h!t~gxlh(}xy)nlhnc
Bi@-chkmxfhyl)cthcr
Bis(2<hhvoisopmpyl)cthcr
Bis(2-cthylhcxylJ@WtalX:
Bmmohcfvcnc
Bromochhm}mclM<
Bromdichhmtnclhanc
Bromform
BromorncOmc

1
1
1
I
1

41
41
41
41

I
I
I
I
I
1
I
!
I
I
I
1
1
I
I
1
I
s
I

100
too

100
WI
95

m

100
9s

I(XJ

1(MI
100

m

m

la)

XJo
ml
m
ml
100
Nn
I(YJ
lm
100
Im
j(lo

2

2

-.

—

ml

2

2

m

100

—

0.84s 0.1s
0.888 O.(w

0.81* 0.18

-

0.92

—

—



Los*OS NATIOMLMSORATORY
ENWROMMEMT~ summLuE IWO

Tahk (“”18[(’ant)

IJder Control Warninjr out of(%Olrd
Numberof <219 2-3U >M MSI’:*9

Anaiysis (JCTeds (%) (%) (%) lbtIo * !WDev

4-Bromnphcnylphcnytether
2-Butanmc
rr.Bulyibcnzcnc
.scc-Bu@bcnzcnc
tcrt-Bulylhcnlcnc
Bulyltwrwyiphthaialc
Carbondisuifti
Carhontcmachioridc
4.CMorn-3.mclhyiphcnoi
4.ChlorOanilinc
Chkwohcrwcnc
Chlorndilwmwmc!hane

Chloroc}hanc

chloroform
Chlmwndhanc
~.~~maph~ha~m

O-CMoropknot
KMmphcnyiptrcnyl elk

o-Chtorotducnc

/KMorotaiucnc
C?wyscnc

Di.n-hutyl phthaiatc
Di+~@yl phlhalalc
Dihcn@J@hmccnc
Ddwvofuran
j.~-~M(~mm3.chjoroprwnc

t.2.Ditm-vnocdmc
Dihrnrmmwhanc
u-DicldcmAwvcncf12)
m.Dichlornbcnzcnc(is)
p-Dichlorohcn/cnc(i.4)

3.3”-r\chlor*n/idi~
i.2.Dichicwnchanc

i,l .Dkhimwhane

i,i-DickiowcIhcnc
trans-1.24Xchtorncthcnc
cis-1,2.Di:.hlorocthyknc
2,4-Dichlorophcnoi
1.30DicMqrnpauc
2.2=Dichkqr.qmc
1.2-Dichlornprnpmc
i.1.DichJmqropcrrc

100

100
lm
100
100
l(n)
M-N)
I(X)
la)
1(’K)
100
100
I(XI
100
t(lo
100
Im
100
100
Iao
1o11
100
IO()
100
!fNt
itw
MO
ifll)
IUJ
1(.V
100
Iw
I(NJ
1(NJ
Wtl
100
la)
1(MJ
1(IO
IUY
i(m)

—

Mill

—

.-

4-

—

-

-

—

—

—

—

—

—

2.31

-.

—
-
—

1037



LOS AIAMOS NATIOMAl -FLAT(M3Y
EWIRONMENIAL SURVEIUANCE 1-

Table(0=18(f ”Oltt)

Ihnkr Control Wsrn&om OIatofComtd
Numhcrof <20 FM >3U 11s}:”9

Analysis QC.Tews (%) (%) (%) IWO sStdDCV

tran%-t.3-DichloropropcRc
cis.1.3-Dichloroprnpcnc
Dicthy[phthalatc
Dimcthylphtbzlatc
2,4-Dimclhylphcrtoi
2,4.Dinitr@tatol
2,4.Dinitrotolucm:
2.6-Dinilrotolucr.c
Ethylhctvcnc
Fhmranlltcrtc
Fluorcnc
Hcxachlornknzcttc
Hcxachlorohutadicnc
}icxachbrtwych~nfadtix
Hcxachlomdhanc
2.Hcxanonc
Indcml[L2.3-cCl@jfrcRc
Isnphwottc
kpfopyl?wvcnc
4-1.sOpropylwIucnc
4.Sfc!hyl.2-pcnIattonc
~.Methyl.~o&jinil~~

Mclhylcncchloride
2-McthylnapMhaknc
4.Mcthyl@cnol
24Mcthylpbcttol
Na~hthalcnc
-~bif: ~ I. ~finr

4-Nim4;};tinc
18..,r.,~nijinc

Nitfoktvcnc
2.Si[rophcnd
4Wirro@cd
N-Nifrodi-n.pqylamiru
N“rwmldimcfhyldnc
N-Nitrmdphcnylaminc
Pcntachhmphcrtd
Phcnattlhrcnc
Phcnd
S%q@knzcnc
Pyfcnc
Slyratc
1.1.2.2-Tctrachioroclhanc

I
1
1
1
1
1
1
I
1
I
1
1
~

1
I
I
1
I
1
1
1
I
1
#
I
1
9

I
I
I

I

1

I
t
f
1

I
}
1
1
I
J
I

1(NI

100
m
m
100

ml
ml
100

100
m
100

100
I(XY
100
1(NJ
m
100

loo

100

m
100

m
lfwl

I[xl

100
JM)

ml

m

Im

m-!
ttn
Iwl
100
l(n)
1(M
1(M)

—
—

-.

.
—

.-

—

<“.22

—

1(XI

100

.-

100

m

-

—

1.89
0.40

—

.-
-...

0.12

0.18

—
—
.
-
-

1.19

I.ot

—



‘i”uhlc(“=1~((”mM)

1.1.1.2.Tctrachhwncthanc
Tcwachhwtw~hylcnc
Tolucrw
1.2.4.Tri(”hl(wttin/cm
1.2.3-Trit”hltlrttim/cm
I.l.l.TrichIornc!hane
},1,~.Trit.h141r6w~h~

Trichlonwthcnc
Trichltw(>flwlflwlcthnc
~,.$,f.Tri~.hl~trC~hcn4:l
2,.S.6-Tri(”hl~~rl~n~~[
1.2.3-Ttichlwcqwopanc
1..3.S-Tritm-fh@en~cnc
1.2.4.Trinwlhyhcrwcnc
Vinylacclalc
Vinylchloride
f+km

Mixed-XylOcs(tp+m+p)

I

I
I
*.
I
I
t

I
t
I
I
1
1
1
1
I
1

I

I{M)

100
Im
I(N)
Im
—
—

I(M-J
Mu]
IfIt)
l(u)

tot}
l(n)
—

100
lm

—

—
—

—
—

—

—

—
—

—
—
—
—

100
m

—

—

100

loo
UN)

—

0.76
—

—

MSE4

I

L— .2



LOS AMMOS MATK)UAI.M80RATORV

~ ‘“’””’’’’”””E’”’”” ~

tw.eBtlc

alpha-Bt{C
Bcnlcnc
m-Bcnzidinc

Bcnm[ulanthracenc

Bcn@rJpyfcnc
Bcnmfblftwwanthenc
Ekamfghipyknc
Bcnm[41fhmanUknc
Bcnwicacid
Bcnzjl dcxihd

Elis(?<htmw[tmxj)mclhanc
BiN2<hlwcftiyt)dw

Bk~2<hltw(]iw~n~l~hrr

B~2.rfhyl&xyl~thalate
Bwnohcn/cnc
Brnnwhtormnclhanc

Bmmmtichfomwwhwtc
Brwndorrn
Bmmwncthane
Wfonwphcnylpknyi c$tw

2.BUJMIWW
n.Butythcnmw
wc-Bulyttwfwcnc

Icfl.lhryltwmnc

ihl} hl/yi phlha}om

CaItwndiwffidt”

Cnrhm !cfr;t !:!mk

C-Mot,! ..

4C hli,tl).~.):)c.thyj~hc-j: I

4-Chh)ttlArtitinc
{“hlimhnzcnc

(’!llfl~t~~ihrt}~~lbanc
Chtmwhwm
HMmoctbytvinyl dhcr
Chlodnml
CMlrnmelhanc
X%lwwptubaknc
U.chhm)phend

~—

1(MI

100
84

m
100
[m
95

tm
100
67
W

1(JO
I(x)
100
95

18M)
w

100
M

lm
100
53
9s

Ifut
Ifw

Im

-w

?13

M.JO

m

m

@l

79
loo !
100
lfw
~fgt
IMl
l(d)

—
—
—
—
—

$

—

—

5

4

—

II

.-

—

16
—

—

33
5

s

9

5

—
$2

5

.

2t
37

21
21

—

—

0.68s 0.26
—

—

—

0.9s
—

—

0.56s (J.35
0.79* ~J.-~

—

0.708 O.(N

0.s2

0,99t 0.62
0,25

-.

—

0,34s 0.1t

0,62s 0.30

0.56s 0.24
ma* 0.29

-

I

I



Ddmnlomcth.ww
o-Dk-hlordwn/cnc( 1.2)
m.Dichhwthvm-nc(1,3)
p.1’khhwhcrvcnc(1.4)
3.3.-DicM0r0twn/idrnc
Dic”hf~lridiflwwtmcfham”
f.1—Dkhlomcthanc
1.2.DicMmu;hanc
1.1-– Dkhforocthcnc
lr.4n+l.2-Dichlomcthcnc
c.i+1.2-Dichhmwlhylcnc
2..&Dic”hhw@cm~l
‘ ‘-Dichhmqmqzmc---
1..3-Dichloroprqxmc

1.2-0~.hkrvmpmc
l.1--Dichfor(qtwpcm
w.vw1.3-Dichlotopmpcnc
cL*l,30ichlmoprupcnc
Diddtin
Diccbylphthab;c
Dirrtcfhjdphlhabtc
M-DirncO@phetd

—

10
--
—
—

-.

s
16

.-

5

-.

s
—

10

—

5
—
—
.-

11

5
—

37
32

-

5

5
5
5
16
-.

10

—
—
—

1.{)1, o.tu
0.76
f).lwr 0.!3
).63

—
—

f)29

—
—

U.(.9
—

0.57s 0.22
0.72s 0.26

.-

fM6

0.77

flff68 0.49

Ow32S fA~

1.02s 0.11
0.79
0.35



10S AMMOS MA710MALWIORATORV
EWIWNMEMTAL. SWVEILIANCE 1000 -F

—
—
—

—

0.87

—
—

—
0.46s 0,23

—
—

0.95
[J.59
0.R7* 0.22
0.S4
o.5fl80.W
0.36
0.09
1.20s 0.63

0.62●0.10

0.8680.31
0.68sO.11

.-

0.46
-

030
0.59

—
——

——

—
—
—

—

5
5
MB
la
26

3

s
—

sM

26
—

-.
i)
-

3 3

#--

10
ss

.



—
—
—
—

—
—
—
--

5
—

—

5
—

5

5

—

—

5
5

—
—
—
—

—
.—

5
s
—
—
11
—
—
16
47

— 1.{)5
47
—
—

—
21
26
26

11

21

16

—

0.Y71 0.(0
—
.—

—

1.1I * ().(13
I.(J7

(J.W

(),65s 0.07
(),32

—

0.s7
().36a (WI

0.91s0.24
0.57

—
0.4590.22

0.52s0.29
—
—

0.5390.28
0.6780.32
().43s0.26

(1.75s0.12

0.39

0.%
0.59* 0.43

0.3s

( .’ .



71
y?

71

71
71

71

‘?1
7:

7]

71
71

71
71
~

w

4

—

4
4

— —

(m

Andph QCTWQ I%J (%) (%) Mobs .StdBcv
Acrnaphthcne 20 1(WJ — O.JU

Acclbm Jo 63 37
Acrdcin ;% tfn) —
Acrylonittik )% ifm —

Aldtirr
Anitinc
Anlhramw
Sfjxc, ‘lot
ArOL’&Jl. x
Arrwlw1254
Ardor l~J
Amhcnlcnc

“[MJ
100
Ics

lWJ

IIM)

W

MO
ltltJ

$

-,

10
0.40 s 0.13
O.tie%0.15
L22* 0.25
I.zlis 0.19
1.44s a18
I.(XI* 0.22

&ha-Bl{C’ !0 }(n)
dph.t.BIK 10 Ifnt .-.
hcfa.nf{c IIJ W)

L.- ——--/

I



.W1 3
—
—
—
—
—
—

10

5
—

—
5

—
-.

—
10
—

—
—
—
—
—
—

3
—
-.
—

—
-.
—
---
--
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)

I

.-

—

5
.-
—
.—
.—

25
—
.-
—
—

15

—
—
—
—
—

27
3

—
—

5
13
3

—
—

3
3

—

—

--

-.

5

,).—-



LOS AMMOS NATIONALIJQBORATORY
ENVIRONMENTAL SURVEILLANCE 1890

Tablet:-21 (t’nnt)

Ilnder C:ontrd Warnin~ Out d“{:nntrol
Number nf <2(J %3LI >3(1 tlsl’:-9

Andy+ Qt: “1’ests (%) (%) (90) ktio * Std [k%’

30
30
51
51
51
Z()

18
30
30
30
30
30
Z()

30
30
30
30
30
30
10
Z()
Z()

2(J
Z()

2(J
20
10
Ii)
1(J
1(I
10
3(I

100
100
W

1(10
{)5

95
l(n)
100
IO(I
100
100
100
1(M)
%

100
100
93
97

100
97

100
95

1(M)
l(u)
I(MI
67

100
1(XI
100
75
Ns

10!)
l(M)
l(u)
ml
IO(J
1(IO

100
!(MJ
1O(I
90

—
—

It)
—

—

—

—

—

—

—

—

—

—

2
—
—
—
—
—
—
—
—
—
—
—
23
—
—
—
—
—
—
—
—
—

—
—
—
—

7

—
—
—
—

5
5

--
—
—
—
—
—
—
-1-

--
—

7
3

—

3
—

5
—
--
.—

10
—
—
—

25
15
—
—
—
—
—
—
—
—
—

3

1.83z 2.04
0.94 * 0.09
0.73 z 0.10
1.39
().22

—

1.10
—
—

().93
—

().66
0.62
0.64 z 0.06

—
—

0.9820.31
1.02* 0.16

—
—
—

0.642 ().21
—
—

0.85
0.53 : 0.10
1,70* 0.35

—
—

0.16 z 0.05
—

0.71
—

0.96
0.91

—
—
—
—
—

().77* 0.!9

( ‘.,3(I



LOS AtAMOS NATIONALLABORATORY

~ ‘Nv’RONMEN’AL’”RvE’L”cE’” ~

‘I”ubk(“-2f ((”ont)

Ilnckr (kntrol Wurning out of (’nnfrul
Numher of <2(1 2-3(J >3(1 11s1{-9

Annijssis Q{: “1’ests (%) (%) (70) ~atio z Std t)c!V

100
1(JO
90

I(JO
Y()
90

86

86

70
95
95

l(x)
100
1(MJ
100
100
too
1(M)
W

100
100
I(KI
100
100
lfn)
1(H)
95
95

I(M)
100
loo
1(M)
95
90
9(J

Y7

100
1(MJ
10IJ
97

100
()(J

—
—
—
—

10
(i

—
~

7
—

5
—
—
—
—
—
.-
—
—
—

—
—
—
—
—
—
—
—
—
—
—

5
—

5
—

—
—
—
—
—

—
—

liJ
—
--

4

14
10
23
5

—
—
—
—
—
—
—
—

10
—
—
—
—
—
—
—

5
5

—
—
—
—
—

10
5
3

—
—
—

3
—

10

().w
().90
().5X* 0.31
1.06*o. 17
().72*0, 14
(J.52 * ().()9

().48

0.52 t 0.13
0,95 * 0.43

—

0.67 = 0.10
—
—

1.10* 0.30
1.14 i 0.30

—
—

().74
—
—
—
—

().76
—
—
—

().69s ().17
().X4* 0.19
().75
(J.64

—
—

().92z 0.23
().64
0.52 s 0.14

—
[J,()()

[}.70
1,09s ().33

—

(H’4s
().72 : ().17



LOS A!AMOS NATIONALLABORATORY
ENVIRONMENTAL SURVEILLANCE 1890

‘I”utdeC-21 ((lint)

I Inder(’ontrol Wwning out of Control
Numher uf <2(7 2-3(J >3U HSK-9

Analysis Q(” ‘i”ests (%) (%) (%) Ratioi Std Dev

Tolutvrc 3(; 83 10 7 0.7/4* (J.19
Toxnphtwc & 83 — 17 7,95
1,1.2-Trichltwo-l,2,2-trif’luor 1? 100 — — —
l,p,~-TriL.lllllr(l&.nzcnc +4 100 — — 0,69
1,~,3.TriCh]llro~.nzCnC 28 96 — 4 —
1,1,~.TriL.tllt>r’~.lh;tnc 30 97 — 3 0.95* 0.11
1,1.1~i”ri(shl(>rtwslh:inc 30 97 — 3 0,86 z 0.24
Trichloroclhtvw 30 97 — 3 0.71 * 0.20
Trichlor<~flu(~romclhanc 30 100 — — —

2.4,6-Tric.hl(>rt>phcn(>l ~() 100” — — 0.82
p,~,5--I-richlL}rophc110] 20 85 5 10 0.72 s 0.17
1,2,3.TriC.hloroprt)panc 30 100 — — —
1,~,~-Trjmclhylhcnzcnc 30 93 — 7 —

1.3.5-Trimclhjlhwwcne 30 100 — — —

Vinyl acclatc 30 87 — 13 0.56 * 0.38
Vinyl chloride 30 100 — — —

o-Xylcnc 9 100 — — —

Mixed-Xylcncs(o+ m+@ 30 97 — 3 —



‘I”utde(’-22. overall Summary of HS*M
Quality Assurance‘1’estsfor 1990

[Jndtir(’OnlrOI N“nrning out of Control

Numlwrof <2(1 2-30 >3(7
Analysis ‘l”MS (%) (%) (%)

.Wafde!“lrments

BiologicalM:ttrri;tls 46 98 2 —

Fihcrs 58 93 5 2
Bulk M;:tcrids ? 100” — —

Stlil 3776 93 4 3

Wnlcr 3 ~70 96 2 2

Radiochemical l.’lements

Bidtlgicals ~g 86 14 —

Filws ~.$y Y8 2 —

Soils 189 79 14 7

Wafer ~ 50~ w 1 1

Orgonic Compounds

Fihcrs g~) 97 2 1
Bu)kMaterials ~t)-) w 1 5

SOil 3080 93 1 6

CharcoalTuhc 975 85 3 12
Waler 3740 9(j 1 3

LOS AblMOS NATIONALLABORATORY
ENVIRONMENTAL SIJRVEILWNCE 1990

-L
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Tahle C-23. Summary uf USE-9 ()~anic Surrogate C“ompliancv
with EPA SW844 ~“riteriafor 1990

EPASW-844~nge Number ufSun-ugates m/0 %d’ Samples Run
Andyds Low tiigh In Range Tutal In Ran~e withSurrogate

l’olutiie O~anic Compounds

In Watm

1.2-DichIm(lclhauc d.1 76

Tolucnc M N

4.3hmdluorohcn7cnc Sh

Semivd8tikOrganicCompounds

[n Soil

2-Fluorophcnol 25

Phenold6 ~q
Nitrobcruzned5 ?J

2.Fluombiphcnyl 30
~4,tLTribronlophcno] 19
p-Terpbenyld14 IS

h Waler
2-Fluomphcnol ~1

Pheno!M 10
Nitrobcnzened5 35

2-Flumobiphcnyl 43
~,~,6.Tri~onlophcm)] 10
p-Tmphcnyld14 33

I 14 ]q~

110 152
115 181

100
94

114
110
123

141

317
3~~

326
318
314
3?..

X1.3

80.7

75.5

69.3
74.1
88.3

%.6
985
98.5
w,. i
95.4
98.8

95.5
94.7
96.?

95.5
94.7
81.8

97.6
97.6
97.6

985
W.4
99.4
99.4
98.8
9g.~ I

— —..— —
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LOS AMMOS NATIONALIAEORATORY
ENVIRONMENTAL SURVEILWJCE 1990

‘l-able(“-24. t;lDASW N46Hdding’l”ime Summary fur 199(J

orgunic Amdysis Number Meeting ‘J’otnlNumher % Within
Type F:PA(“riIetYI I’erformed h:lSA(kitwia

Extraction ho&iing fimt.s

VOl;tlilcsin sOils
VOl;tlilcsin wnlcrs
Scnlit’ld;tlilcsin soils
ScnlivOl;!litusin W’;IIUS

%licidrs in soils
Pcslici&s in walers
ticrbicidcsin soils
Hcrbici&s in wmrs
PCBSin soiis

PCBSin w;i[crs

]n.ftrumenl unaiysiv holding limes

VOl;itilcsin st~ils
VbI;Uilcsin w;tlcrs
ScnlivOla[ilmin soils
S~cmiv(Atlilcsin w;itcrs
Pcslici&!;in sctils
Pcslicitlcsin WillCrS

Hcrhicidcsin soils
Hcrbicidcsin w;tlcfi
PCBSin soils
PCBSin waIcrs

197
80

171
n7

to.1
79
Y()
34

20t4
119

~3(J

S5
lnl
W

113
82
75
4H

~()~

12)

230
85

184
90

113
82
97

48
2(J8
121

230

85
1U4
90

1}3
H2
97
48

2(JS
121

U5.7
94.1
92,9
96.7
92,(J
%.3
92.8
70.8

1OO.O
98.3

low)
100.O
Yn.4
98.9

I(KJS)
IO(J.O
77.3

100.0
Ial.o
100.0

( ..;()



LOS ALAMOS NATIONALbWORATORY
ENVIRONMENTAL SURVEILIJOJCE1990

—
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—
—

—
—

—

—
—

—

—

‘l”able(“-25. Summary of NShW k“aisel%siti\e/Iblse Negwive
ocrurunvrs for }1S1{Quality (“ontrolSumples for 1990

Matrix I“nl!w k’nlse ‘l”otld
Positive Negative Negative Qualily (:ontrnl

INOKANI(” ANAI.YSES

I)iologiculs
As 6

B 5

cd 3
137c- 18

F 13
Hg 1
Li 1
Wpu 3
~3”Pu 3
‘Sr 3
u 10

I:ilttm
Alphx 104
‘JIAnl 16
Bc 15
BcIa : 95
23!lplJ 17
~3°Pu 17
u 43

Hulkhfacetils
Fktshpoint ~

Soils
Ag 55
Ai 93
Alpha 3
24]Am 12
As 92
Au 44
B 5
Ba 124
w“ 24
Bcfa 3
Bi 1
Br 45
Ca 93
cd 22
cc 79
c1 (W
ccl 96
Cr I(I4

—
—
—
—
—
—
—

—

3
—

—
—

1

—

—
—
—
—

—

—

—
—

2
—
—
—

—
—

—
—

—
—

—
—
—
—
—
—
—

4
4

—

4
7

— —

c-37



1.0S ALAMOS NATIONALLABORATORY

ENVIRONMENTAL S{JWEILLANCE ~gw

‘I”uble25 ({”trot)

Matrix }’mkie k’alse Total
Positive Ntgdive Nq@ive Quality (“onfrol

INOIWANK” ANAI.YSJO:S

Cs 90
66

106
71
1

69
7

93
74
6
1
1

2t

137c~

Cu

Dy
Er
Eu
F
Fc
Ga
Gamma
Gd
Gc
3~

—

2
1

----

3
— —

—
——

— —

2—
—
—

—
—
—

5
14z0-(UnboundW;tkr) 4—

— 79
69

1
40
44
93
75
5

62
93
97

Hi
Hg
Ho
1
In
K
La
Li
b
Mg
.Mn

2—
—

—
—

—

1
1
3

—

— —
5

93
1

64
26
36

1
16
16
91
U9
7U
61
72

)
91
29
71

M(I
Na
!uti
M
Ni
n
Pr
2M~

23Q~

RtJ
w
se
Sc
snl
Sn
Sr
“sr
Ta

—
—
—
—

—
—

2
—
—

—
—

1 —
— —

5

— —

3
—
— I
5 —

3--



LOS AMMOS NATIONALLABORATORY

‘NV’R”NMEN’”S””E’LMCEIW ~

I“ahlc 25 (( ”onl)

Matrix False E“81se Total
Posiflve Negative Neptlve Quall~yConWol

INORGANIC ANA1.YSES

Soils (Cent)

Tb
Te
Th
Ti
n
Tm
TSS (totalsuspcndmisolids)
u
235n3tJu.

v

w

Y
Y/t
Zn
Zr

Waters
Ag
Al
Alpha
241~

k

Au
B
Ba
Bc
Bda
Bi
&
Ca
cd
cc
Q
Cn
co
COD
Conductivity
Cr

c%
137(-3

Cu
Dy
Er

1
—

57
1

95
94
6
1
1

298
15
90
52

1
72

—

—
—

—
——
—

3
—

—

1—
—

3
4 96

— 78—

213
122
241

4
227

8
74

273
156
244

8

::
250

8

— —

—
— -

—

1
1

—
—
—

— —
—

4—
— —
-.
.—
— 68—

53
26
21
47

225
8

64
128

8
8

—
—
—

1
1—

—
— —

~“.y)
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‘Nv’R”MENTMsuRvE’LmcE’- ~

—
—
—
—
—

2
—
—

—
—
—
—

—
—
—
—

—

—
—

—
—

—

—
—

—
—
—

t
—
—

—

c-u)

—

2
—

1
—
—

—

‘[’able2S(Cent)

Matrix False t’”dse Total
Positive Negative Negative Qualitycontrol

INORGANIC ANA1.YSII:S

Waters(Cent)

Eu
F
Fe
Ga
Gamma
Gd
Gc
3H

Hardness
Hf
Hg
Ho
In
If
K
b
Li
Lu
Mg
Mn
Mo
Na
Nb
iw
Nti,-N
Ni
N(32-N
NO@l
Oii/Grease
P
Pb
Pd
Ph
P04-P
Pr
PI
~Pu
230pu
226R

Rh
Rh
Ru
Sh

—

—

—

—
—

—

2

—
—

—

8
100
67
8

49
8
8

314
47

8
147
8
8
8
s]
8
14
8
71
98
92
54
8
8
17

148
6
82
14
21

273
8

:
8
8
20
20
27
8
8
8
99



LOS ALA4K)S tlATIONAL UiBORATORY
ENVIRONMENTAL SU=WEILMNCE 1990

I’nhle 25 f(~ont)

Matrix K“alse False ‘I”dml
Positive Negutitc Nej@ive Quality (Sontrol

INOR(;ANI(: ANA1 YSFS— --

Waters(Cent)

%
slo~

Sm
Sn
S04

Sr
%r
Ta
ToIal Alkalinity
Tb
TDS (IOIaIdiswkd solids)
Tc
Th
Ti
1-l
Tm
TSS
u
235f228pu

v

‘N

Y
Yb
Zn
Zr

OIWANI(’ ANAJ.WF.S

Filfers
,Mixcckwclor
Arnclor 12.$2
Aroclor 1254
Aroclor 1260

Bulk Materiah
Accnaphfhtmc
Accnaphlhytcnc
Accfrmc
Aniline
Anrhraccnc
Mixed-aroclor
Arnclw 1242
Aroclor 1254

—
—
—
—
—

—
—
—
—.
—
—.
—.
—.
—
—
—
—
—
—
—

I
—
—
—

—

—.
—

I
—

—
—

—
—
—
—
—

—
—

2

—
—

—
—

—

3
—
—
—
—
—
—
—

—
—
—

—
—
—
—
—
—
—
—

?W

66
8

15
69
81
8
R

58
n

47
8
8

30
118

8
16

265
134
87
8
9
8

100
8

70
70
7!)
70

1
1
1
1
1

41
41
41

C41



LOS AUiMOS NATIONALLABORATORY
ENVIRONMENTAL SURVEILIJWCE 1990

‘\

I“ahle 25 ([ ”ont)

Miltr-ix F“rnke Fahw Total
Positive Negutive Negative Quality Control

OKGANIC ANA1,YSES

Bulk Material.s(Cent)
Aroclor 1260
Azotwmvw
Bcnzcrw
m-hcnzictine
~cn~{>[al:il]thrtic.cnc’
Bcn@rr]pyrcnc
BenZolh]fluorantht!nc
BtvwoigJl,i]pcrylcnc
Bcnxt>[kltlul~r:~ll!l]l*nc
Bunz(tic,%id
Bcnzyl.+ILIJ.. :
Bi.s(2-chl(lr(~l‘ht~~yywth;mc
Bis(2-chllmILIhyl.)clhcr
13is(2-chioroisoim~pyl)clhcr
Bis(2-cthylhcxyi)phthaiatc
Bromohcnzcrw
Bromochiororncthanc
Brf)n~t}dichlt>ro,mcthanc
Bromoform
Bronmmdh:mc
4-Bronl(~pht’nylpl]~:Iyl fMl~v
2-ButfintJnc
n-ButyIlwvcnc
scc-Bu; ylhcnmc
fcrt-Bufyitrcnzcn(”
Butyitwwyl P;IIl;:~l;IIc
( ‘:lr~)nDisulfi~c

L’:trhm Tclrachloridc
4-Chlt>rt>-3-mclhylphcl](II
4-ChIoraaniiinc
Chlorohcnzcrrc
Chiorodibromomcihanc
Chlorocthanc
Chloroform
Chlororncthanc
2-Chloronaphthaicnc
o-Chiorophcnoi
4-Chiorophcny\phcnylElhcr
o-Chiororoluertc
p-Chlorotoiucnc
Chryscn~-
Di-rr-hutyiPhlhaialc
Di+r-oc[ylPhfhalalc

—
—
—
—
-.
—
—
—

1
-
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
.—
—

—
—
—
—

1

—
—
.—
—

—
—

—
—

—
—

1
—
—

—

—
—

—
—

—

—
—

—

41
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
I
i

\\

.—



LOS AMMOS NATIONALLABORATORY
ENVIRONMENTAL SURVEILLANCE 1990 \

‘I”ttble25((”ont)

mm-ix k“ulse False I“otd
Positive Negative Nepti$e Quallty Contn d

ORGANIC ANAI,YWS

HulkMattrialr (Cwrt)
Dilwn~ola./l]anthraccnc
Ditwnxofurwr
1,~.DibrL>m(}.3.chloropropnnc
1,2-Ditwomocthanc
Ditmrnomcthmw
o-Dichlorohcnxcnc(1,2)
nr-Dichlorohcnmnc(1,3)
p-Dichlorohcniwx (1,4)
3,3”-Dichlorohcn~idinc
1,1-Dichloroclhacc
1,2-DichIorocOmnc
1,1-Dichloroc[hcnc
trans.1,2-LJichlorocthcnc
cis-1,2-Dichlorocthylcnc
2,4-Dichlrwophcnot
1,2-Dichloropropanc
1,3-Dichlor~~pr(~p;ilic
2,2-Dichl(>r(lprtJpnnc
1,1-Dichl(}r(~rt)p*[ic
cis-1,3-DichIoropropcnc
wrns-1,3-Dichloropropcnc
Dicthyi PhthalaIc
DimcthylPhthalatc
2,4-Dimcthylphcnol
2.4-Dinilrophcnol
2,4-Dinitrowlucnc
2,6-Dinifrotolucnc
Elhyltwwcnc
Fluoranlhurc
Flrmrcnc
Hcxachlorohcrwcnc
Hcxachlorotwadicnc
Hcxachtorocyclopcntadicnc
Hcxachloroclhanc
2-Hcxanonc
Indcno[1,2,3-cf.fJpyrcnc
lsophoronc
Isopropyltwwcnc
4-hopropylmlucnc
4-Mcthy1-2-pcntanmc
2-Mclhy1-4,fLDini[rophcnd
Mc[hylcncChloride
2-Mclhylnaphthalcnc
2-Mcthylphcnrd

—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—

—
—
—
—
—
—
—

1
—
—

—
—
—

—
—
—
—
—
—
—
—
—
—

—
—
—
—
—
—
—

—
—

—
—
—

—

—
—
—

—
—

1
1
1
1
1
2
2
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
t
1
1
!
1
1
1
1
1
2
1
1
1
1
1
1
I
1
1
1
1
1

(“-43



LOS AIAMOS NATIONALMBORATORY _ , .
ENVIRONMEtJTALSURVEILLANCE 10W

Table25((’ontj

Matrix Fd.u i’”alsc Total
rodlive Negative Negative QualityControl.—

ORGANIC ANAI.YSES

Ihdk hfuteriuh (Cent)
4-Mclhylphcrml
Naphlhnlcnc
2-Nitroaniiinc
3-Nilroanilinc
4-Nitroanilinc
Niwobcnzcne
2-Nitrophcnol
4-Nitrophcnol
N-Nitrosodi-n-propyiaminc
N-NitrosodimcthyIaminc
N-Nilrosodiphcnylaminc
Pcntachlorophcnol
Phcnanlhrcnc
Phcnoi
Propyihcnww
Pyrcnc
Slyrcnc
1,1,1,2-Tclrachloroclhanc
~,l,~,~.Tclrnchl(}rwlhanc

Tcwachlorocthylcnc
Tolucnc
1,2,3-Trichlordwnzcnc
1,2,4-Trichlorohcnzcnc
1,1,l-Trichlorodhanc
j, 1,~.TrichlOr~o[haK

Trichlorodhcnc
Trichlordluororncthanc
~,.$,5.Trich](lr4vhcno]

2,4,6-Trichhwophcnol
1,2.3.Trichlolopr(~~nc
1,2,4-Trimcthyihcnzcnc
1,3,5-Trimdhylhmzcnc
Vinyi Acctalc
Vinyi Chioridc
o-Xylcnc
Mixed-xylcncs(o+ m +p)

St)ih

Accnaphlhcnc
Accrwph:hylcnc
Acctonc
Acrolcin
Acrykmilrilc
Aldrin

1
2
1
I
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
1
1
1
1
1
1
1
1
1
1
1
1
I

34
34
62
50
50
u

— —
—

—

—
—

—
—

—

— —
—

—
—

—
—
—
—
—

—

—
—

—
—

— —

—
——

1
1

—

—
—

—
—
—

I —

—
—
—

—

—
—

20

——
—

— —



LOS ALAMOS NATIONALLASOfLATORY

‘w’”ONMENTAL’””vE’LmcE’- ~

“I”dde25((”ont)

Matrix k“alsc I’”alse “l”otal
Positive Negative Negative QuDlifyControl

ORGANIC ANAI.YSES

Soils (Cent)
Aniline
Anthraccnc
Mixed-aroclor
Arodor 1242
Aroclor 1254
Aroclor 1260
Azohcrwcnc
Alpha-BHC
Beta-BHC
Delta-BHC
Bcnww
m-Bcnxidinc
Bcn~o[a]anrhraccnc
Bcrwolujpyrcnc
Bcnm[b]fluoranthcnc
Bcn@@t,i]pcrylcnc
Bcnm[k]fluoranthcnc
Bcrwoic,4cid
Bcn~ylAlcohol
Bis(2-chloroclhoxy)rnclhanc
Bis(2-chloroclhyl)clhcr
Bis(2-chloroisopropyl)clhcr
Bis(2-clhylhcxyl)phlhalate
Bromotwwcnc
Bromochloromcthanc
Bromodichloronwhanc
Bromoforrn
Bromomcthanc
4-BromophcnylphcnylElhcr
2-Bulanonc
n-Bu[ylhcn~cnc
scc-Butylhcn~cnc
tcrt-Bulylhcn~cnc
Butylhawyl Phthalaw
CarhorIDisulfidc
CarhonTctrachlorklc
Chlordanc
4-Chloro-3.mclhylphcnol
4-Chloroanilinc
Chlorotwwcnc
Chlorndihrornomcthanc
Chlorochanc
2-Chloroc[hylvinylEther
Chloroform

—
—
—
-.

2 34
34
46
46
46
46
34
u
8
8

57
34
34
34
34
34
34
34
34
34
34
34
34
63
62
63
63
62
34
63
63
63
63
34
62
63
8

34
34
57
63
62
50
62

—
—

— —
— —

——
—
—
—
—

—
—

2
—
—
—

—

——
— —
—

3
—

— —

—
—

2

1—
—

1—
— —

8
—

2
—
—
—
—

1 I
6

—
—
—

—
—
—
—

—

1
—
—



——

“I”nhle25 ((”ret)

Matrix I’”alst }“81SC ‘l”otnl
Positive Negative Negative Quality(’ontrd

ORGANI(’ ANAI.YsEx

Soils (Cent)
Chlororncthanc
2-Chhmmaphlhalcnc
o-Chlorophcnol
4-ChlorophcnylphcnylElhcr
o-Chlororolucnc
p-Chlorotoiucnc
Chryscnc
2,4-D
p,p’-DDD
p,p’-DDE
p,p’-DDT
Di-n-lmtyl Phlhatalc
Di-n-oclyi Phthalalc
Dibcn~{)[u,h]anlhraccnc
Dihcrwofurnn
1,2-Ditwomo.3-chlCMoprwanc
1,2-Dibromucthanc
Dihrwrmrncthanc
o-Dichlorohcntcnc( 1,2)
m-DichlorohcnZcnc( 1,3)
p-DichlorohcnZcnc(1,4)
3,3’-DichlomhcnZjdjnc
Dichl{)r(diflut)rtmlcl~nc
1,l-Dichloroclhanc
1,~-Dichlorocthanc
1.1-Dichlomclhcnc
trans.1,2-DicMorocthcnc
cis-1.2-Dichhwoclhylcnc
2.4-Dichlorophcnof
1.2-Dichloropropanc
1.3-Dichlompropanc
2,2-Dichl(}rt~rt)panc
1,1-Dichhm]prnpcnc
cis-1,3-dichlfwopro~.~
Inns- 1,3-dichl(]r41prtw.nc
Dickfrin
Didhyl Phlhalafc
Dimc(hyl Ph!halw
2.4-Dimcthylphcnd
2.4-Diniwophrnol
2.4-Dinilr(x(,lucnf
‘ 6-Dini[rt,[tducnc
E’rrdnsulfwI
Endosu!!;inII

—
—
—
—
—
—
—
—
—
—
—

1

—
—
—

—
—
—
—
-.
—
—

1
—
—
—
—
—
—

1
—
—
—
—
—

. ..
-.

—
—

—
—
—
—
—

1
—

—
—
—
—
—
—
—
—
—
—
—
—

1
—

—

I
1

—

—

—

—

—

62
34
34
34
63
63
34
10
8
8
8

34
34
34
34
63
63
63
97
97
97
34
50
62
62
57
62
62
34
63
63
63
62
57
57
8

34
34
34
34
36
36

1



LOS AL4h10S fuAl k)fuAL iAt30RATORV
rWIRONMENTAL ‘.WWEKMNCE !WO

I’ahk M (f“ont)

Matrix
Pmith:

OR(;AN@” AN/tl,\’sh;s

.Soih(Cent}
Enhsulfan S-c
Em. bn
EndrinAldehyde
E;hyliwww
Fluoranlhcnc
l-!u~mnc
H\fX
Hcptachlof
HcplachlorEpoxi&
Hcxachlorolwt~cne
Htx;~~hl~f~~bu[Sdicnc
}ic~~chkt~x~”clt)~nta~i<.llt.
Hcxachlorocth;tnt
2-t{cxanonc
Imicrwl1,2.3-cdJpylcnc
l~lphoronc
lsqwop)lhcn?cn~
4-lwJprc~pyiIt]lul’ltc
Lindxnc
,%ihoxychh)r
!tfc~h}”Jlodi~.
4-Mclhy 1-2-pentanllnL.
2-Mcihy1-4.6.dinitrophcnol
Mcrh>ictwChhwidc
~.MclhJ.lnnphlha~tnc

2=,Mclhylphcnol
4“Mcthylphcnol
Nnphthdcnc
2-NilrOanilinc
3-Nilroanilinc
4-Ni!roanilinc
Nilrotwnxcrw
2-Nitrophcnol
4.Nitrophcnid
N-Nitrosodi.n.prOpylaminc
N-Nitrowdimcthy\aminc
N. Nitrosodiphcnj”iaminc
pcnlachhx~}phcnoi
PetroleumHydrocathrm,
Total Rccovcrahlc
Phcnanthrcnc
Phenol
Propylhcrwcnc
Pyrcnc

I’”mlse k’dss Total
Nqlstiw Ne@ive oudity Control

—
—
—
—
—
—
—
—
—
—
—
—.
—.
!4

—
-.
—

5
-

—
—
-.
—

6

—
—
—

—
—
.-

—

—

I

—
—

2
—
—
—

—
—

1
1
1
1

—

—
—

—
‘1
.

—

—
—
—

—
—

—
—

—
—
—
—
—

8
n
8

57
34
34

2
Zi
s

34
97
34
34
63
34
34
63
63
8
7

.50
63
34
62

34
34
34
97
34
34
34
34
34
34
34
34
34
34

C-47



LOS AUMOS NATIONALMSORATOflY

ENv~WNMENTALSmvE~L~Ef- ~

Tuble 2S(Cent)

Mutlix b-d ?“abe Total
Positi*e IUqdvc Nq@ive (@llty Control

OIU;AN1(”ANAI,YSES

.Soils(C”tmt)
RDX
Slyrcnc
~,~n$.~p

i,1, 1,2-Tctrac”hl(jrc~[hanc
i, i ,~,~.T(.lrtit.hl(Jr(N.lhant.

Tctrachlwoclhy’icnc
Tmyl(nwhy i .2,4,6-
Triniwophcnylnitraminc)
T.ducnc
Toxaphcnc
1.l.2-Trichltm~-i.2,2-
Trifluonwhanc
i,2,3.Tri(.hltlrt}knZcnc
i,~,4.Trjchit~r(j~onZcnc

i. 1,i -Trichioroclharw
j, 1,~.Tri(-hlor(h.lhanc,

Trichioroclhcnr
Trichlort)flw}rtl;ilcthanc
2.4,5-Trichlt)r(~phcnl]i
2.4,6.Trichlf>r(~phcn(>i
i .23-Trichioropropanc
i,~,4.Trimclhyl~ nZcnc
i .3,5-Trirncthylhcnmrc
~,~,fi.TrinilroloiUm

Vin}’1ACCHIIC
Vinyi Chioride
o.xyicrlc
Mixed.x} iwcs (0 + m +@

Chamml I“tdw
?krmnc
Bftmokrm nc
CarhonTwwftloridc
C’htoroixwcrtc
Chlorof:*rm
E!hyffwwcnc
Tclrac-hl~~rlwthyh”n\”
T(ducnc
1,1.i -Trichlwwh.wc
Trichhwcthcnc
1,2.4-Trilw”lhyih”n/cnc
nr-Xj”icnc
o-%ylcrw
Mixed.xylrncs [f) + m +~,)

— 2
57
ro
63
63
63

— —
—

3
3

—
—

—..

I
—

—

3

50
63
97
63
63
57
62
34
34
63
63
63

2
62

62
12
63

.-
—

—

2
2

—

1
1
3—

—
—

1
—

—
— —
-.

1I

70
51
m
70
m
70
m
70
70
70
70

;
6s

\ —

2
—

I
4
1
2
1
1
t

—

13
3

—



LOS ALAMOSNATIONAL LABORATORY

‘Nv’RONMENTAL’””E’LmcE’- ~

“I”ahle25((’d)

Matrix l’”mlw l’”814e Total
i’ositiw Negative Ne@vc Quallty (“onfrot

33
27
63
44
44
10
27
27
38
37
37
37
27
10
10
10
63
27
27
27
27
27
27
27
27
27

:;
37

63
63
63
63
63
27
63
63
63
63
27
63
63
}0

— —
— —

—
— —
— —

—
—

—
—

1 —
— —

—
—
—

—
—
—
—
—

—
—

— —
——

— —
—
—

—

1
— —
— --
— —
— —

1
—

—
—
— —
- —

—

1
— —

—
-,

—
—
— —
—

7
—
—
—
—. 1

—
——
.-



LOS ALAMOS NATIONALIALORATORY

‘“’””EN’”SURVE’LMCE’” ~

Table2S(Cent)

Matrix E“81se False Total
Positive Nej@ive Negative QualityControl

OR(;AIUIC ANAI.Y!WS

Waters(L”ont)
4-Chloro-3-mcthylphcnoI
4-Chloroaniline
Ch!orotwwcnc
Chlorodihromomelhanc
Chlorocthmw
2-ChloroclhylvinylEther
Chloroform
Chloromethanc
2-Chloronaphthalcnc
u-Chlorophcnol
4-ChIorophcnylphcnylElher
o.Chlorotolucnc
p-Ch)oro;olucnc
Chrys:ne
~,4.D

p,p”-DDD
p.p”-DDE
p.p’-DDT
Di-n-twyl Phlhalatc
Di-n-octyl Ph;halal
Dibenm@,h]anthracenc
Dihcnxofuran
!,2-Dibromo-3-chloropropc
1,2.Dihromoethanc
Dibromomcihanc
o-Dichlorohen~cnc(1,2)
m-DichIorohen~cnc(1,3)
p. Dichlorohcn~cnc(1,4)
3.3”-Dichlorohenzidinc
Dichl{)rdiflut)rt}mc~hanc
1.1-Dichkmwhanc
1.2-Dichloroclhanc
1.1-Dichhwrwhcnc
\n,t.wI.2-DichlorattiM
cis-1.20ichforocthylerw
2,4.DicMwr@cnol
1,2.r,:’)Jor, ““.~:lnc
~,,4 ., ft: ,. ,-
. .
--- ..
: I .!);,’1)1,1:j ., , :;.
as-i ,3-Dichkwopr(lpcnc
trans.1,3.Dichloropropcnc

—

—
—

—

—
—

—

1

—

—

—

4..

- .

—

—

—

—

—

—

—

1

—

33
27
63
63
63
44
63
63
28
33
27
63
63
27
6

10
to
10
27
27
27
27
63
63
63
91
91
97
27
44
63
63
63
63
63
27
63
63
63
63
63
63

I



LOS AIAMOS NATIONAL~TOFIY

‘“’”O”’”’”s””’’’’-’”- ~

Table25(Cent)

Matrix I’”dse EM* Total
PosMve Nq@ive Ntgdvc Qudlty Control.

ORGANIC ANAI.YSFX

Watem(Cent)
Dicldrin
Dicthyl Ph[halatc
DimcthylPhlhalalc
2,4-Dimcthylphcnol
2,4-Dinitrophcnol
2,4-Dinilrotolucnc
2,6-Dinitro[olucnc
Emkulfan I
EndosulfanII
EndosulfanSulfate
Endrin
EmlrinAMchydc
Ethyltwwcnc
Fluoranlhccc
Fluorcnc
Hcptachlor
HcptachlorEpoxidc
Hcxachlwohcrwcnc
Hcxachlorotwadicnc
Hcxachlrwocyc@cntadicnc
Hcxachlorocthanc
2-Hcxwmnc
Indcno[1,2,3-cdjpyrcnc
lsOphoronc
Isopropylbcrwnc
wsnpfopyholucrlc
Lindanc
Sfcthoxychlor
Methyl Iodide
4-Mcthyl-2.pcnranonc
~.~fc[h),l.~,6~jnilrtTh~1

MclhylcncCMori&
2-,Mclhylna@hatcnc
2-Mcthylphcnol
4-,Mclhyl@wwl
Naphlhalcnc
2-Nilrrxwtilinc
3.Ni[roanilinc
4-Nilroanilirtc
Nilrokwcnc
2-Nitrophcnol
4.Niwphcnol
N4$liWosodiqwopylaminc

—

1

—
—

—
—

—
8
I

—

1
—
3

3

2

.-

.—
—

—

—

—

10
27
37

27
~y ‘

3.1
27 ‘
Ifi

10 “.
10 “
10 ‘
10
63
27
27
10
10
2a
86
2a
2(!
63
27
27
63
63
10
9

44
63
27
63
27
27
27
U5
27
27
27
27
27
33
33

C.!lr



LOS AWOS NATIONALLASORATOfW

?~ ‘“”NMENT”S”RVE’L-E’” ~

Matrix I’”81.U t’”she “I”ot81
Prwvt Nq@ve Ntgmive @Idi~y (“t)nhd

(N?GANK” ANAI.YSE..

WaIers(Conl)
N-Nimmodimcthylaminc
N-Nilrowdiphcny&lminc
Pcrwwhlorophcnol
Phcnanthrcnc
Phenol
Propylhcnww
Pyrcnc
Sryrcnc
~,$5.Tp

1,1,1,2-Tcwachlorotthanc
1,1,2,2-Tclrachlorm.lhanc
Tcwachlorocthyfcnc
Tducnc
Toxaphenc
1.1.2-Trichhm}-1,2,2-
Trifluorcwhanc
1,2.3-Trichlorohcnnnc
1,2.4-Trichhmhcn#cnc
1.1.1.Trichloroc!hanc
1,1,2-TrichIoroc!hane
T$ichlomcthcnc
Trichloroflutwmctha;~c
~,4$.Tfichlorqhcno;
~,4,&Trichf41rCwhcnol

1.2.3-Trichloropropanc
1,~,4.Trjmclhyl~nZcnc

l,3$Trimclhylhcn/cnc
Vinyl Acclalc
Viny)Ch!oride
o-Xyknc
Mkd-xykncs (o +nr+@

27
27
33
27
33
63
33
63
6

63
63
63
63
12

44
58
92
63
63
63
63
27

27
63
63
63
63
63
10
63

—
—

1—
2

—
—

—
— —
—
—

I—

1

—

3

—
—

I
1—

1
r

—

—

i

—



LOS AMMOS NATIONALuBoRATORY

~ ‘“’’RONMENT”s””vE’L”NcE’” ~

Tahlc(“026.I)ekdhm I.imitsfi?rAnslyw$~}f”ryp{calEnvironmentalSamples

Iktectkm
Approximate!%mple (“ount Limit

Parameter Volume or Weij(ht Time (:onccntrdion

Air .Sunaple
Tfiliwr
:3)4Pu
:YJ.:4fJku
#l,\m

Grossaipha
Grtm beta
Uranium(dclaj’cdnculmn)

MaterSample
Tritium
137(:s

~JsPu
:Jo.:u)Pu
‘&tAm
Grossaipha
Grow iwa
Uranium(dciayednwmn)

.Soil.Sam@
Tfilium
137C$

~JKPu
2Ywopu

~41Am
Grwalpha
Grow twa
Uranium@ciaycdacutmn)

t x IO-I(J
2 ~ lo-lg
3 x 1O-IR
2 x 10-1~
4 x 10-16
4 x 10-16
I

7 x 10-7
4 x I(P
9 x Ir]-Jz
3 x lf)-j~
2 x 1o-1o
3 x 10-Q
3 x we
1

0.003
0.1
0.002
0.002
0,01)2
1.4
L3
0.03

itCi/mJ
pCi/mJ
pCi/mJ
pCi/mJ
pCi/m3
pCi/m3
p#mJ

pCi/mL
pCi/mL
pCi)mL
pCi/mL
pCi/mL
pCi/mL
pCi/mL
w-

pmg
pcxg
pcvg
pci.lg
pcilg
pci.lg
pag
W&

(“.S.I
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EnvironmcnmlProtectionGroup,“Environrncntal
SurvcillarwcaI LosAlamos During 1989,- lms
Alamos National LAwmwy report LA-12UXL
ENV (April 1990).

M. A. Gauticr and E. S. Gladncy, Eds., ‘Hcahh
and EnvironrncntalChemistry al Los Alamos:
Analytica! Tcchniqucs,Data Management,and
Qualily As..wmcc,- Los Alarnos Nalional
Laboratory rqmrl LA-103O(I (1986), Vds. 1
and?.

C3.

C4.

Environm~n[alPro[cdionAgency,“TN M~ih(ds
for Et”aluatingSolid Wnstc: Fhysical/Chcvnical
Methods,SW-H4ti,-Third Edition( 19X9).

M. A Gauticr, E. S. Gladncy, N. Koski, E. A.
Jones, M. B. Phillips, and B. T. O“Mallcy,
‘QualiiyAwrancc for HcahhandEnvironmcnld
Chemistry: 1989,” Los AftimosNa!ionai Lalwr-
aloryrcpotlU-I 1995-MS, Dec. 1990.
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APPENDIX D

METHODS FOR DOSE CALCULATIONS

●

●

●

●

f;tclors ;trc htkcn from Ihc Department of Energy
(DOE)l}Jand nrcbasml(w faclorsin Publitwlion30 of
Ihc lnlcmnlitmnl Cot;lmissitm on Rmfitdogicrl
Prt)tticlion(lCRP).1~

Dow conversionfactors for inh;lla~i(massume;i
l-}un-mvivily medianncrodynamicdi;tmc.lcroasWCIIas
the lung drhility catcgnry that will m;lximi~c Ihc
cffcclivcdosecquiv;~lcnt(for c:xr}p;lrisonwilh DOE’s
l[Nt-mrcm/yrpuhlicLIOSCIimil IPDL]) if morethanonc
catcgtwy is given. Simil;lrly, the ingcslinn dnsc
c(wtcrsiunf;tclt)rsart chtmcrrh) maximin IIw cffcc[ive
dose if more than orw gaslrt>inlcstin;lltrnc[ uptahcis

giwn (for comparisonwith DOE’s lflo-nlrcm/j.r pf)l.
forall pnthways).

The.scdose cnrrvcrsitmfnclorscxlr;qwlatcthe !W-
ycarthxwcommilmcnlfor in;crnalexposure, The 50-
ycardoseComnlilnwnlis tlw Iot;tl dosercucitul by an
organduringthe50-yearperiodfollowing Ihc inlakcof
a radi(muclidcIhiII isallrihulahtcM thatin[nkc.

External do.scsirrc :alcularwf using the d(~sc-rate
txmvtrsi(mf;iclt)rspubiishcdby DOE.l)~ The.scfact(ws,
w“hic.h;ircgiven in TaMc D.21~, give Ihc photondmc
r;m in millircm ~;cr }caf fwr unil radiunuclidcair
c(vn.unlr;tlionin microcuricspcr millili[cr. ‘f’hcfacfors
;Irc uwd in the calwjation of the popukIIio,ncffcc!ivc
th)scequivalentfrom cx[cmal radiationfor lhc W km

(5[}mi) area.

B. Inhalation Dose

Amrual average nir crmccnlralionsof V{, rntnl
ur;mmm.:Mpuo?.~,JWpu,~n~~JIAnl,dctcmlincdhy Ihc

Lahw;mwy”sair mlmit(wingnclwxwk.arc corrcctcdfor
bal.kgroundhy sublrac.tinglhc avcraficconccnlratitms

lllc~twlrcdal rqjwr;d slali{ms.ThesenclCxmccntralions
arc Ihrrr multiplied by n standardbrcxthingralc t]f
K4(HI m~/yrfi~10 dctcrminc t~~{alannual inlakc ●’ia
inhxl;llion, in microcurirs pcr ycm. f(v each
radiwruclidc. Each%lakc is muhiplicd try approprinfr
f;tcl~mI(I convcrlr;tdionuclidcin[;lkcinfo 50-)car Alsc

-/



TableD-l. DoseConvemionFactonfor C:tlculatingInternal Doses
Omn/pCiIntake)

Inhalation
.— — .—— — —

TargetOrgan
—.

soft Rone M! f’:ff ,’
lladimiuclide Tissue Lung Surface hfamw her Gonads w, a— —

qt 6.3 x 10-~ 6,3 x 1o-$ 6.3 x 1o-$ 6.3X lo-~ ().3 x lo-~ 6.? X 1O-s 6.3 X t
:,ltu 1.1x lo~ 1.3x i
:>$u “1.0x Io~ 1.2x 1(F
:.tsu 1.(Ix lo~ 1.2x IW

:~w%l 8.1 x lo~ 6.7 x 1(F 1.sx lo! 1.0x lo: 4.6 X 102

:>q.:a
RI 9.3x I.(P 7.4x 10: 2.()x 101 1.2 x 10: 5.1 x lo:

241Am 93 ~ @ 7.4 x Ioz ?J)x 103 1.2x 1(P 5.2x I(p

ingestion

Radionuclide Suflace Mamw Liter Consds Kidney Lungs Breast — s<lllyroid 5

6.3 X 10-S 6.3 X lo-~ 6.3 X 10-s 6.3 X 10-S 6.3 X 10-s 6.3 X 10-s 6.3 x 1O-s 6.3 X 10-3

4.4 x 10-~ 2.1 x lb

1.6 7.0 x 10-1
4.8 X 1(F 4.8x 10-~ 5.2x 10-~ 4.8x 10-~ 4.4x 10= 4.8X 10-~

4.1 2.7 x 10-i 1.7
3.7 ?J x 10-1 1.6

3.7 ?J x 1o-1 1.5
67 5.6 15 8.5 X 10-1
78 5.9 16 9.6 X 10-1
81 6.3 17 1.0
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I“able D-2. Dow (“onverdon k.actwsfor(%lculutin~K:xtcmdIhws
([mrcm/yrl/[@*Um”’))

KwJ Iknt IWectlve
Kadkmuclkk” Ikmst lung Murrow surface “I”estes“I”hyrold(hwles I)osc

1~
Ilc 5540 4450 4560 s 210 5 W() 5530 3 WUJ 5110
13N 554(J 4450 4560 5210 5 w) 5530 39U() 5 ! 111
16J$J 31 5(JO 25 3(J() 27 .$(J() 26 WM) 33 W(J 30 6(N) 22 2(M)
140

293(M)

150 5550 44(AJ 4s(d) 5~jo 5YUO 5540 394(J 5120
41Af 6950 5NY() 5W) 62V0 7740 7340 5290 6630

●Dose convmsion fnctom for ~IC, ;‘N, lfiN, l~o, ~nd ~j,\r Were Ifikcn frt)m Rcf. D5”
D(MCconversionfmvorsfor ‘nC and 1$0 wm. not given in Ref. D5 and were calculnfcdwith the
cornputcrprogramDOSFACJER 111~.

commitmcms. Following ICRP methods,ctoscsarc
cnlculxtcdfor all organsIhntconlritmtcmoreIhxn 10%
of Ihc Iotnl cffcctiw dose cxprivnlcnt for each
r,adimwlidc {we AppcmlixA for dcfinilinnof cffcclivc
dow equivalent).

Tlw dosecahwla[cdfor inhnfn[ionof W is inclcascd
by 5(W 10nccoumforxhsorpfionthrough[hcskin.

This frrnccdurcfor dosecalcwlnlioncnnscrvalivcly
assumesthata hyjwthcticalindividualis cxposd 10the
measurednir conccnlrnlionconlinummlyIhroughnulthe
entireyear(8 760 hnurs). This assumptionis madefor
[hchoundarydose,do.scto Ihc maximumcxposd indi.
vidual, and dosem lhc populationliving wi~hinWI km
(50 mi)of thesite.

Organ dmcs and cffcclivc dnsc cquivalcnl arc
dclcrmincdat all samplingsitesfor eachtadinnuclidc.
A final calculationcslimatcsIhc total inhalationorgan
dosesand cffcclivc kc cquivalcnlby summingover
fill rmtionudidcs.

(“. fnhwstinnDose

Rcsuhsfrom foodstuffssampling (!koc. W) arc
uscct10calculateorg;urtlmcsandcffcclivcdosecquiw
ahvrls from ingcsfionfor individual nwnhcrs of the
public. The prnccdurcis similar mlhaf usd in ;haprc.
viousscdion. Corrccliormfor twkground arcnude by
subtractingthe avwagc t“t)nt”CnlEtJhlS fnmr s;mlpling
slnlionstwl xffcclul by l~lx)f.llory opcrxlitms. The

.

tadionuclidccmrccnlralionin a particularfoodstuffi!
rnuhiplicdby Ihc annualconsumptionratcl)zm ohlain
totalannualin[akcof Ihat radinnuclidc. Muhiplicatirm
of the annual inlakc by the radionuclidc’singcslion
doseconvcrsirmfaclor for a particularorgangives lhc

cstimafcddoseto lhc organ. Simihrrly. cffcclivcdOSC
cquivalcnlis ca}culatcdusingthecffccIivcdosecquiv-
alcn)conversionfactor(Table D-I).

Dosesarc cvalua[cdfnr ingestionof ~H,%r, l~TCs.
lolal uranium,zwPu,and l-w~tiPuin fruils andvcgcla-
hlcs:‘}{, 7&, W$Ia,~Mn, STCO,*~Rb, t.UCs,137(3, ad

total uranium in hmrcy;and ‘%r, l~7Cs,hwaluranium,
z.ln~, and~.z~u in fkh.

I). ftxteraalRadiation

Environmcrnalthcrmoluminc.sccnlcbsirnctcrfTLD)
mcasurcmcmsarc used10 cslimalc cxtcmal rdialirm
dnscs.

Nuclearrcaclionswilh air in Ihc Iargclareasat the
LosAfamosMesonPhysicsFacility (lAMPF, TA-53)
causeIhc formalionof air adivalion prnducls,princi-
pally llCo I.lN, 1~0, and :SO. These isolopcsarc all
pnsilror. cmitlcrs and have 20.4.minulc, lfhminulc.
71-.sccond,and 122.second half-lives, rcspcctivcly.
NcuIronreactionswilh air at lhc OmegaWCSIRcacmr
(TA.2) and LAMPF al~ form ‘lAr, which has a
1.N.hourhalf-life.

)-.:
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in(l)mlaliorr In catuulalcIrampwl and airhorfw cwr-
c“cntr;ilicmsof raditmuclidcsrclcauxII(I [hc ;i[rwmphcrc.
Ttw prttgrwns cslimalc rtidinli{m cxp~suws fr(ml

inhal;{liond ;adiowlivc materials,cxtcm;tlcxprwru to

Ihu radionuclidcs prc.scnl in IIIC ;Itmllsphcrc and
tlcposilcdon the grmmd, and ingc~li(m I]f radi(mudidcs

in produce, meal, ad dairy ;mduds.

Calcdalinns (or Mwralory iiirtwrnc rclcw.csusc
Ihc raJiwluclidc cmissiom given in Tahlcs G-2 and
G.7. Wind spd, wind dircdion. xrd stahilily cliissarc

c(mlinu;lljy nwfiwrcd al rnclc(md(~gy l(w”crs IIKWd al

TA-54, TA-4~. TA-5V, Easf Gale. and TA-55.
Ennwhms were rmulclcd with Ihc wind infnrmatiotr
InoslrcprcscnlalivcO(therclcascpoinl.

Chcmic.alform was taken inlo account [M Iritiurn

rulcnvcs. The Iwo principal c-hcrnit-alf(mns at Ihc
h~)ra!ory arclrilium oxide(tiTOorT20)andgxscous
Irilium (HT nr T:). Trilium oxide is :c.dily ahsorhd
hy Ihc hxly anddislritwlcdin w~flIissuc,rcwrltingin a
vvhtdc.hdy cqmsurc. In contrast,gmcous Iritiuni
exposureis mainly lirnitcd10lungIiwuc. Dow.convcr-
siwr factors fnr cxpovurcI(J Irit ium Oxidc arc m.:dt

higherthan the factorsfor cxpmurc IUgavcmrsfrifium.
( i;mc(wstri!ium isa majorpartof the Iri!iurn rclcavc~m

IJIC IAhorfitory. The 1W} rclcavcsw TA.4 I werem~Irc
\h:MI‘Zt’f gavctnmlri~ium; rdcavcs;ttTA.33 were 4[)’,;
gwxms lfiliun]. Olhcr tri!ium rclc;tscsarc;wsumcdto
h~”.vhccw!ritiumoxide.

Ihws were cafdatcd assuming!hxt individuals

wrl’ at Chr {xpmw hx-alilm for 365 day~. 24

hourst!.1}. T4)m“c~wntfi~rvhicldirrgby huildings.doses
from cxIcrIId p, nclr:~ringrdi;l(icm tvcrt rcdu.”cdby
N}’;, ;I\ r(”(”t~rljtllt(ld,;~h) lhfoMiorvtl C4n4ncil on

RxJixtmr~Pr~llcrtinn.md .Mc*wirtmcrtt% [XCRP~ fnr
phtm,nr.diitfittr wtth cncr~-icscquiwdcnl 10 Ihnsc
I(wnd In wrrcwrlltl pmctrafingrfidixlitm.
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W,ls

thr

fWIRCtmlwittcr IMA its tthmm;llitm “ill tmn)il-

tw ilst.}f ,!id ntM t.dtxdxtt” risks ht,kw J single Ifl-rrm

twposurctlr a {tmtitlwuls Iil”~”linw( ,xjxmurl”(If (t.I
rundyctil Mating JM IIMW risks,m diff~”ull h) {pm-
Iif) .Imf ‘!h;tl Ii, L)wt r Iilnit IJf IIIC rwgr of um.t$rt~in!y
In !heri+kcslimalf.- xlrnds11I /L. r(l. - 1)’ 1

1. RIAs frnrn Whde-tlody Rdiation. RmJiali(m
cxposurmcwnsidcrcdin this rcpt~rli~rt. t~f IW(JIypcs:

(1) whdc-hody 1 lp(r+urcs,.tlld (2) intlit idliitl or~n
,.~p,,urc.~ ‘1! ,. prill)ary &MC\ Ir,,m mmr,uhmnnturd

hackgr(wndrmfi:tlitmand fmm l-d~(wtffwy opcr:llions
,w~whuk+ml) ~.xposurcs.WiOtlb (’xwpfitw nf nJlu-

ral hil(kgrtttd ritthm cxpnsurcs. distxmcd Iwlcwv.radi-

ation dtmcs And as.wx.ialcdrisks from Ih(mc rmfifmu-

didcs thd itf’f~.(’tonly sclccttxfkdy orgwl~xrc wsm;tll

fr:tdiwt n( Ihc dose mrd m negligible. Risks from
whdc.hdy riufiati~mwere t“sfimatcdusing!hc f;wt(ws
O(Ihc 13EIRV wporl.~~1I

Risk f;lcmrsiirc takenfrom Ihr BEIR Committee’s
csrint;tfc(13EIR V rcpott) (If the risk from a single.
inslanrancous,high-thmcralc exposureof 10 rcm. The

HEIR V rqwrt slarcs Ihat Ihis cslimalc should hc
rcducctffur an exposuredistrihufcdover time Ihal
w(xdd oucur aI a suhslantiallyL}wcr Am rate. The
cwnmillcc discus.scddt~scralc cffcclivcnti.s..faclofs

[DREFs)rangingfrom210 lfJ Ihxl shouldhc;Ipplictfto
Ihcnonlcukcmiapartof Ihc ri%kcslimatc.

For Ihc risk estimatesprc.scntcdin [his wpwl, a
DREF of 2 is u.scdfor Ihc notrlcukcmiarisk. Fnllnwing
thr IMHR V rcpurt.nndoseralcrcduclionwasmmfcfor
Ihc Icukctninrisk. The risk is Ihcnaveragedover tnalc
.mdfcnurk”fmqwktlitms. The fofal risk cstimat(xis 440
cancerfnlxlilicspcr I(P fw.son-fnrcm.

2. Risks from }:xpnsweto Kadcm. Radon and
rmfondecayproduulexposuresafcan imfmftartlpartnf
Wural hnckgrlnmdmfialiort. Ttrc.sccxfkmurcsdiffer
from \hc whofc.htrdymdialilm tfi.scuwcdahwc in Ihat
Ihcy pfint-ipallyinwdvccmlythe Iocali?cdexposuret~f
the lung and nd olhcr orgatt%in any significznl wny.
C~mwqucnlly,!hc tisksfrlnn rwkm cxposuwwerecd.
cul,llcdScparalcl)’o

Radntt(principally ~~~Rn)xntf radont,fccayproduct
cxpurc rafcsarcusuallymcawncdwith a specialunit.
lhcworkingIcvd (Wt.); I WI. corrc.spnmfsm nIi\crnf
air c~mminingshor!.livedtadotrdcu,tyfmxfuctswhnsc
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D1.

D~

D3.

D4.

U.S. Dqw~rtmcnt {~f” Encr~}. ‘~\ C,ui& f~jr
En\ir(mnlcn[al Raditdt~gi~.al!$umt”illan,rat U.S.

Dcp;mmcnt (!f Um.rg} Inx:;lll,ttitmso- U.S.
Departmentof Energyrcpvl MM; IiPdMU3(July
19nl).

Us. Nt,xlcar Rc@;IIor) Commission,
‘Cnlcukrlion of Annual flws 10 Man from
Routirw Rclcaws ~~fRrntv,w Efflucnls fm the
Purpmc{}f E\;duaring<“wnptinncrwith !0 CFR
Pfirt 50. Appcndis l.- U.S. Suclcw Rcgulatnry
Ctmmli%si~mRcgul~mryGui& 1.:[$)( 1[)77).

U.S. Dcpar!mt-nt of Encrg:, ‘Intcrnnl hsc
C~mvcrsionFm.uwsforCalmdaliom(If Dtnc tt}Ihc
Puhlic.- U.S. Dcfiartmcm I~f Energy report
DOIX1l.fMJ71 (JuIY 19XXJ.

Inlcrnaliomrl Cwnmissi(m tm RatJiohlgical

1)s.

m.

D7,

DH.

D~,

11.S.Dcp;Irtnwnttd F.nvrg~,‘.E:\turn:tlD(WC-Ra\t
C.tm\”crsitln Fm.ftm ftlr [’allwl:llitm (If I)t}\t. III ltw

Publit’,” U.S. Dt.ptrlmcnl Ilf J{ncrgy rqnjrl

DOfM\t(-(M~7(l(July iWti).

D. C..Kochcr,‘DIIW-R;IIC ~~m~lr~ilm F;I(.I(vs fIIr

Extcrrml Eqwsurc h} Phtlt(m”.and l!lcc.lr(ms,-
U.S. Nuclear Rcgulatlwy Cww,l.sshm wfwn
NUREG/CR.l~l R(Au#M+l]Wtl).

Inlt”rnnlinnnl Commiwitm on Rdildt)gid
Prolcclitm, ‘RcptMI (m Ihc Ta$k Gnulp on
RcftwcnccMan.- ICRP Puhlicatitm23 ( 1975).

U.S. EnvironmcnlalProtccliwrAgctwy, “(”AP-H8
Clean Air Act AwcssmcntPat.kagc.-tiisttiltulctf
by the Radi;ttionShicltfing fnforma!ionCcnlcr,
RSIC Ctdc packageC“CC.;42 ( IWft).

Natiwwl Council on Radiation pr{ticction and
Mcasurcmcrm (IK.”RP). ‘hmizing Rndialiwt
ExjmsurcO( thePqwlati(m of Ihc Unild SIJICS.”
IUCRPtqmrl No. 93( 1’)s7).

0]0. 11.S.Burcatr (d the Ccnwx. ‘Prlwi~ional Ma f(}r

IWO for Ncw Mexico C“ountio.” (Fcbtuary
Iwl).

DI 1. National Rc.scawh Council (NRC). ‘Ifcahh
EffccIsof Eqmsutcstn Imw Levels of hmi~ing
R.wfialion,-6EIR V rcpwt. NRC Committeecm
the Biological EffccIs of Ionimg Radiation
(Naliond AcademyPress. Wmhingttm, DC,
IWO).

012. NaIionafRmcarchCourn.il(NRC). “}lcahh Risks
of Radonamf Other ftafcmallyDcposhcdAlpha
Etnii~m” BEIR IV rep, NRC Committeeon
Ihc BkdogkalEffcctaof kmizingRadiakms
(Nalhmd AcademyP;cs6,Wasfrittghn, DC,
Wfut),

Prdcdion. ‘Limits for fntakcsO( Raditmuclidcs
by Workcrs.- ICRP Pubkuion 30, Patts 1,2,3,
and4 andtheir xupplcmcms,AIWWJA qfdtc JCRP
2(3/4)-ff(4)(lW9-19fi2). and19f4)(IJJw).
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APPENDIX E

UNITS OF MEASUREMENT

Throughoutthis rcporl Ihc In[cmntionalS)wcm of The cquivalcnl S1 unils are the bcqucrcl (B@,
Uni[s(S{) or metric syswmU( mcasurcmcrrlshasbear coulombpcr kilogram (C/l@, gray (Gy), and sicvcrt
usd, wilh snmc cxt-cplilms. For units of r~diatiorr (Sv), respectively.Tahlc E-1 presentsprefixesusedin
nclivily. exposure.and dose, U.S. Customary Unils [his report10define fmulionsor mulliplcsO( the baw
(Mat is, curie ICil, rucntgen[R), rad, and rcm) arc unitsof mcasurcmcnls.Table E-2 Itrcscntscxmvcrsion
rclaincdbccau.sccwrtcnlsrnndardsarcwrillcn in Icrms factorsfm convertingfrom S1units10U.S. Cusmmary
of theseunits. Unils.

“1’dde}:=1.PrefhexthedwithS1(Meldc)I:rslts

Prefix }.acfor Symbol

mcga
kilo
cenli
milii
micro
nwm
pico
fcmlo
alfri

M
k
c
m
P
n

P
f
a

Tabk E-2. Approximafc (“onwrdan t.sctms for.SckcfedS1(Mctdc) llntks

To (WtaJn
Multiply!+1(Metric) Ihdl fly tJ.S.(%stomary~}nh

Celsius(‘C)
Ccnlimclcrs(cm)
Cubicmeters(my)
HCClarCS (ha)
Grams(g)
Kilogntms(kg)
Kilornctcrt(km)
LiIcrs(L)
.Mclcrs(m)
Microgfam$pergram(p~g)
,Milligrarrmpcr Iitcr (m#L)
Squarekilorndcrs(kmz)

9]5 + 32
0,39

35
2.5
0.035
2.2
(J.62
fJ.2t’j
3,3
t
1
().39

Fahrcnhcil(“F’)
lnchcs(hl.)
Cuhicfeet(flj)
Acres
Ounces(W)
Pmmth(lb)
Miks(mi)
GaIlmls@l.)
Fed (ft)
Pan.spcrmillion(ppm)
Pampermillion ;ppm)
Squaremiks(m12)

E.]
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APPENDIXF

DESCRIPTIONS OF TECHNICAL AREAS ANO
THEIR ASSOCIATED PROGRAMS

bwariium of Ihc lcchnicalnrcns(TAs) opcralmlby
lhc L“thor;i!oryin b~~ AlamtI* Ctmnly arc shown in
St.~”.11,Fig. 4. The nl;tin prqvtlnm cwrtluctd w c~ch
~tfthe;wcnsnrclisicdin thisAppndix.

l“A.2, (Nnega Sk: OrncgnW’csrRc;wtcIr.an 8.
MW nwlcior rcscnrchrcndor. is Iocatmlhwc. h serves
a~a rcscaruhuxd by pr(l~idinga wmrccof ncumns for
fun3mtvr!.\l sludics in nudcar ph)sicsant! .+wwiatcd
fields.

TA.3, (“WC Artrn: In thi” main !~chnicalama td
!hc Lihwatcwy is Iht Adnlini\lralion Building that
contains!hc Dircct{w”soffi~.c;mtlailministralivcoffices
andIahwa!orirs for sct”craldivisions. O1hcrIwihlings
houw hc ccn[ralcomputingfacility, malcrinlsdi%ision.
w-icnccmwcum. c“hcmistryml m;!lcrinlsscicnccIahn.
ratorics,physics ldxwahwits. Icchnical shops.cryo.
geniesIabmtl(xics. a Van dc Grna[f accc!wator.the
mnincafctcria.andtheStudyCcnlcr.

“l.,\-SeBeta Site: This si[ccorminssome@ysical
.sum}rt functi{m~.sc~cral xrchacologicalsites,and cn-
vironmcnl~lJl14}fli!ttting ;wd huf(cr ,was.

‘f’A.6, Two-!blile Me.us.We: This silc isusedin k
dctcl(pm.n! [J( spccixl dc[imar(ws10 inilia!c high-
cxphni~.csJ”\14.ms.Fumf;m;cnl;d and applied rcscmch
in suppm O( this adivily irwludcs invcs;igating

phcnomcrn a~vwiard wl[h iniliding high cxplwsives

andrmcarchin rapidsht~.k.inducedrcaclions.

‘rA-U, (;”1.Site far Anchnr !W W.cW: This is a
dynamic?cslingsilc fqwralcdx$ a sclvicc fxcilily for
!hc rntirc I.ah:wwory. II nvtinlnint cnpatiilily in all
modcm mmdcstrucfive!cstingrcchniqucsfor cnwwing
qu~tilyof malcrial. rwrgingfrom ml wcapomcOmpO-
ncnlsto high.pressuredies and mohk. Principalmols
inchdc radiographic techniques(x cay machines m
I WNJW) V and a 24.\fcV h“t~lron).rmfioaclivc.iso=
qc :cchniqucs.u~’rnwmicand pcnclrarrltcstin~ and
clcclr(wnagncliclcslmcthoch.

“rA=9,Anchor We Emt: AI this silc, fahricalion
fcmildlity andPhyskiil propertiesof explosivesarccx-
filorcd. Ncw organiccompmmh arc invrslignlcd for
jwssitdc u.scas cxplnsivcs. Slnragc atd Wahilily prob

Icms arcalsosludicd.

TA.11, K SItc: Facilitiesarc Ioc?!cdhcrr lor test-
ing cxpbsivc componentsand syslcmsumkr a varlcl,
of cxtrcmc physicalcnvir~ J1lC11!. The facilities arc
arrangedsothat11.Iing mayhccon\rtJlcd andohscrVcd
rcrnolclyand W)that dcviccscontainingcxplosivtsor
radi~~autivcmalcrials,as wtill as thosecontainingnon.
hazardousma!crials,mayhc :cstcd.

TA014.Q !iile: Thisdynamic tcslingsite is used
for runningvaeioustcs[son r~btivcly small cxpfosivc
chargesandfor fragmentimpactICS:S.

‘1’A-lS, R Site: Tbis is lhc hum O( Pt{ERMl:.% n
mul!iplc-cavi[yckctmn accck;,~lorqsablc of produc-
ing a very Iargc flux fd x rays fw ccrfni,l wcafw.w
dcvclopmcnlprohkrm d cd: ~i+ silc isah used
(or \hc invcsiigalionof w(zpons funcfioning:andsys-
Icmshchat”iorin non-mwtrartcst~.i’fincipalfyby CICC=
Ironicrecordingmeans.
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uiliv;d amountttftis%ionabk malcrids. This isdone10
sludythe cffwts of vari{m%shapm sires.andnm(igu-
ra{icns. These mxchincsarc also usedas ~ smm-cof
fission nmrtronsin [argc quimlilics for cxpcrimcnlitl
purpmcs.

“~A.21,DP Sk This siteh;tslwo prinuwyresearch
nrcns: DP WN and DP 1%1. DP West is .wnccrncd
with chcrnisfryrcscmh; DP Easf is !hc high-lcnlpcra-

furc chcmisfry and lrifium rcwarch sifc, Currwfly,
severalslrumrresnrc undcrgoirtgdcconlwninalionand
~“c”c]nln~issit>ning.?’hc fwurc uw O( TA.2 1 is Iwing
dwlicd.

“I”A=22,‘1”11Silt: I“hissite is usedin Ihc tkvdop-

mcnt of specialdetonatorsIt; initinlc high-explosive
syslcms. Fundamentalxnd appliedresearchin wrppnrt
of this at”tivi(yinchdcs invcslignling phcnorncnaauwl-
ciakd with iniiixting high explosivesand rc.searchin
rari~ ~htk.k.imjw.cdrcac”liotts.

TA-28, MagmAneAreaA: This k an cxphmivcs
Sloragcaft”a.

TA.33, 11PSk: An old high.prcmrrcI?iliumhan-
dling fiacilily Iocalctl here is hcing phasedout. The
National Radio AstronomyOlwcrvamry”sVc:y large
BaselineAtray Tckscopcis locatd al thissi!c.

TA-350TcftSk Nudcar dcguards rcscardrand
dc~”ck~mcnl.‘*hich arccwnductcdhere.arccmrccmcd
with !cchtaiqucsf{lr nondcsttudivcdc[cclion,idcnlifi.
cn[ion,and analysisof fiwionatilc iwtnpm. Rc.scawh

in rcacror.snfc-tyandI.mcrfusionisalsodoneIIcrc.

TA=36, tippS !We: Vari4mscxphnivc ptrcnortt-

cna,suchasdc!onxtiontcltm”ity,arc invcsligalrdat Ihit
mimic Irsling silc.

TA=37,Mxj@ttr Area (’: Thisis an explosives
.dor;tgcsilc.

TA-39,Ancho(“mtyonSite:Non+uckatwcapmv
trchavior is studied here, primarily by phomgraphic
tcchniqucs, Irtvcsligaliormarc also nt;wfcinm various
phcnmotologkal aspcclsof explosives.ittfcractionsnf
cxphmivcs.andcxplosicmsinvolvingnthcrmalcriaIw

TA-4fJ, ilk” Sitw This silt is usedin Ihc dcvclop-
mcn! of specialdcttmalorsto inilifitc high-cxplosiw
sys{cms.Fundamentaland ~pplicdresearchin support
(4 [his activity irwlulks invcstigtitingphenomenaawo-

ciat.xl wilh initiating high explosivesand researchin
rapid+ock.induced rcadims.

“iA-41,W Silt: Pcrsmncl at this site engagepri-
mafilv in cnginccring design and dcvclopmcnl 01
nuck; r twmptmcnlsoincludingfahriualhm$andcvalua-
Iion of ,CSImaterialsfor wcaporw.

TA=43, ihdth ItcsearchIdwxtrmy: Rmcarch
pctformcdat this site inclutfcsccilular radit~iology,
hiophysi~.s,mammalianradiobiology,and mammalian
mcfahnlisrn.A Iargc medical library, specialcmmlcrs
used[o nrcasurcradioactivityin humansand animals.
and animal quartersfnr dng$.mice, and mnrtkrysarc
alsohrn”afcdin thisbuikJin.$

TA~ WA Site: Applied pltomchcmislrywhich
irrcludcsdcvc!opmcrtlnf Icc)tnologyfor Iascr isdnpc
scparaliwt and law cnhanccmcrrtof chcrnical prn-
ccxscs.is investigatedhere. Solar energy rcscarc?t,
particularlyin theareanfpa=ivc solar?kWingfortcsi-
dcnccs,isak} doneat thissite,

‘I”A=4%IbdiochcmistrySk: l-ahw~tory scicn.
tistsandIcchnician..al thissitestudynuckat prnpcrties
nf radiwactivcmaterialsby usinganalyticaland physi.
cd cttcmistry.Mcasurcmcntsof mdkmctivcsuhstanccs
m made,and‘hot Cclk- atc used(nr rcrno{chandling
nf radioactivematerials.

7A-49. F*lcx Mma Sk This site is currently
rcstricfmfw carcfulty.sclcctcdfundions beau.w of its
lrrtwiwt near BandclicrNational Mmrutncnl 7nd past
usc in high.cxploxivcs and rxt!ioaclivc malcrials
cxpcrimcrrl.%

TA-SO,WSste hfmta~mcnt SUc: Pcrwmnclat
this site have fcxpun.vibililyfor Ircaling and di.sposirtg
O( inns: industrialliquid and rx~inaclivc liquid waste
rcccivcdfwtn LuhorahwyIcchnicxlareas.for develop.
mctttof impcovcdmcllwds of solid waste treatment.
and for cottlahtmcnl of radioaclivi!y rcmovcd by
trcarmcnl.

—
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TA-51. Animal }txpmurc}“acility:AI this site,
snim.~lsarc cxjnwd 1~1mmradi~wclivctoxic materials
to A’tcrn)inc bitdugictil cffculs (d high and I(JW
Cqwslms.

TA-S2, Rtacw llcvclopmenlSite: A widevari=

cly d acli}’ilicsrclxlcd10nuclearrcactl~rperformance
ml safetyi:.Amc T1thisSIIC.

“I”A.5.1,~ft~ ~hysjcs}Sacilily: ?hc bm Ak+nm

MesonPhysicsFacility. a imcarparticleaccclcra!or.i..
usedto conductrcscnrchin awasO(basicphysics,can-
w Ircn!mcnl.malcri;dsWudic%.andiWopc production.
The LAWAlarms Ncumttt %dturing Center and the
ProtonSIorxgcRingarcXIUJhwat:dat thi%TA

‘1-A-54,Wmtc DisposalSk The primary(unction
of this si!c is rmfioac.ti~wst}iid and hazardouschemical

waslcmamgwwnl andtiiqmsd.

TA-S5, Plutonium}“aciihySilt:
plutonium and researchin plutonium
donefitthissilc.

Proccwingof
metallurgy arc

TA=57. ti’entanHillSite:This is lhc Iocalionof the
LA}ratof)’”s }fol Dry Rouk gcolhcfmal pmjccf.
Scicnfists*[ this Sk art. studyingthe possihili:yO(
producingcncrg}.by clruuialingwalct throughhot.dry
rock Iocm[cdhundredsof tncrcrsbelow Utcearth’ssur-
face. The water is trca!mfandlhcn brought10Ihc sur-
fncc10driveclcclricgcncralors.

TA49. (kcupatiomd IHtb Sk Chwqwiottal
hcahh and cnvirnnmcrtlalscicnccaclivirics arc con-
&Jcfcdat thissifc.

TA40, Sigma M-: This ●a Cnrttainsphysical
sum~ -4 jnf~lfi.[urc facilities.including“1~‘fcst

FabricationFacility.

TA.61, EastJemc~ Road: This sifc is usd for

@Y~i~al ~u~rt and infrastructutcfacilities. ;I,..luding
Ihc sanitaryIandlill.

“I”A-63: This areacontainsphysicalsupportfacili-
tiesopcralrdhy JohnsonControlsWorld Ser. kx”s,Inc.

TA.64: This is Ihc site of \hc Ccnlral Guard
Facility.

TAdJ6: This site is usedfor public and c(,rpnratc
inlcrfaccfunclinrm

TA=69: This undcvc!upd TA scrvc$ as an
cnvinmmcnlaltmffcrfor lhc dynamiclcstingarea.

TA070: This tmdcvcbpcd TA serves as an
cnvirwmwnlalbuffer for Ihc high.explosivestcsIarea.

“rA*71: This undcvclopcd TA serves as an
environmentalhuffctforthehigtvcxpfosivcstestarea,

TA072: Thisis Ihcsi[cof thePtotcctivcFnrccs
Trainingfacility.

TA.7J: lltisarca is theLosAiantosAirpnrl.

TA*74, otowi Trad: This Iargc area, bonfcring
SanIldcfonsnPttcbloonIhccasf,isisolatedfmrnnwsl
of k Laboratoryand cnnlainssignificantcortecnfrx-
Iiortsof archacobgicaisitcaandatscntiangcrcdspecies
itrccdingarea,

;’. :
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Estimated PcrcrstWgcof
[“ritkal Dose Puhlk Dmc

Isotope organ Imstior$b (mmm/yr) I.imit

.l~ Whok+ody WhiteRock 0.009 <(J.t

IIC, ISN, MO, 1’0, ‘lAr Whok-hody EastGate(SIaIion6) 3.1 3t

u. :Up”, :.w.:ulfi.

‘sfAm Bonesurface

‘Euimatcd maximum individual drmc is the dose from Laboratmy t~rations (cxciuding dwsc
conltihutiomfrom cosmic.Icrrcstial.mcdkal diagrmwics,and o[hcrnon.Mmratory MXWCCS)to an
individualm or outsideIhc Mnwatory tmundarywhere the highcsldoseralc occursand where a
pson actudiy resides.II mkcsintoaccoumshicidingandoccupancyfactors.

%ccFi&9forstdon tocaIions.



T&~

TA”3
TA.~1

TA-33
TA93S
TA41
TAuO
TA-46
TA48
TA40
1A-53
TA44
TA4S

Roundedtotal

M)
~1.6 196 .3S.9 496

1.0 ~.~ 41 439
w

0.9 <0.1
Aw

90

1.5 1042
0.2 3.9

2.8 123400 O.m
4.1

2.0

0.s 116

3J~ ~~ 108s 160 9.0 6400 1234(NI 0.08 2.0
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‘l”ultl~(;-3. “I”hermdumhwscentIh}simtter {.5”1,1))Mcnsuremrnts

Annuirl
Measurement IWO Dow

Slathm I ncathm~ (kurdinates—..—— (mrem)

UnconlroIledArcuv
WginnalStatiOns(2JI-U km]

1. Esp;~i](d;~
2. P(jj{mpc
3. Snnt;tFc

I%rimcterStatinns(0-4 km)
4. Biirr;inc.;{!k.htwi
5. Ark;mm Avcrw
6, (“umbrcs!j~.h{~,i
7. .$NhSIrccI
X, LAMA1.wmsAirpm
9. Bayo C;~nytm

10. Shcii Sl;lti(m
11, RIIY;I: Crt.d Tr;iilcr C’(NWI
12. W“hilcRt~.k
13. P,lj;lriltt At.rcs
1.$. B.lndciicr bx>kout St;ilim
15. P;\jnri!t~Ski Arcx

CmlrokfAreu.s
on-Sik Stations

16, TA-21 (DP V’CSI)
i7. TA-6 (Twt>Mile Mc%?)
IS. ‘rA-53 (143MP~
Iv. well P.M.I
2(}. TA- 16(S Site)
21. Wn)slcrP-2
22, TA.54 (Arcx G)
23. SI;tIcIiighway 4
24. Ftijldc.s ,McM
~. T,f.~ (On]cg.1Slac’k\

26. TA-2 (Omega Cwrym)
27. TA-IK (P~j;witt>Sifc)
ZI, TA-35 (Ten Si!cA)
Y). TA.JS (Ten Silc B)

3“). TA-W (OccupalionaiHcahhl~h)
31. TA-3 (Vim dcGraa[f)
3P. TA.3 (Gum) Slar;on)
33. TA.3 fAl;MIJI Building)
34. TA.3 (GuMd Building)
35. TA-3 (Sh(yq
36. Pi.s[ttiRnngc
37. TA-55 (Pluwniurn Fw.ilily ~wlh)
3H. TA.55 (PitmmiumFxi)i[y WCSI)
W. TA-55 [PiutnniurnFaciiiIy Ninth)

Wcc Fig. 6.
b.~caw,c;,it.nlfI)fr; cl}nfidc~:cincmmam).

●Chnngcin lcx.~li~m.

—
—
—

NIJU) Et3(l
N170 E03[I
IU150 flow)
N110 WO10
Ni 10 E170
Ni~~ E~5[)

NoW) EIX)
NO?U) EOXO
S0/?0 E420
s~]{) E~~()

S2W E201)
N150 w2(t0

N095 E140
N025 E030
N070 EOW
N030 EXE
S035 W025
SW) E220
SOW) E290
No7rJ E35(I
S165 E085
N075 E120
NO/i5 E121
SOW E205
NoW E105
NOW EIIO
N05fJ E(J4O
N050 E(J2O
N050 E(J2O
N050 E02fJ
N(J5o Ef}2fJ
N05fJ E020
N(NO E240
NWfJ E244J
NOW EiJHo
IWO EOtii)

W (5)b*
110(5)9
Ion (6)*

I 17 (5)@
i i3 (6)*
i 11(5)
122(5)”
113(s)~
138(5)
lno (5)’
121(5)”
146(5)”
120(5)”
!:$1(5)*
13} (5)

13V(4)”
i27 (5)”
17U(5)*
138(5)-
124(5)”
127(5)0
153(5)”
;43(5)
125(5)’
155(5)
155(6)”
i3fi (5)
141 (5)
131(5)
113(4)
141(6)
i25 (5)
162(5)
119(5)
138(5)
12R(5)
109(5)
142(5)
132(5)

(,. i
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‘1’dde(;4. ImcuthmsofAir Sampiin~Stations~

IAtifude Imgitudc
or iUorth.South or k“Asl.Wtst

Station Coordimite Cuordinste

?@@nat (28-44 km)
t. E\@loia
2. Pojoaquc
3. SantaFe

Perimeter {0-4 km)
4.
5.
6,
7.
%

10.
1i.
12.
13.
14.
33.
34.
35.

on site
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
23.
26.

BwrancaSchooi
Ark;msa..Avciruc
Emt GiIIc
4ttthStreet
LnsAiamosAirpori
ShcilSlalion
RoyaiCrestTraiicr Pnrk
White Rock
PajariloAcres
i?amiciicr
McDonaid’s
White RockFireStation
White RockChurch

of theNa~arcnc

TA.ZI

TA-6
TA-53 (LAMPF)
Well PM-1
TA-52
TA. 16

BOOsfcrP-2
TA-54
TA-49
TA-33
TA-2
TA-16-450

——
●scc Fig. 8 forstationIocahns.

36000’”
35”52’
35°40’

35”54’09”
35”54’06”
35°52’320
35”52’5W
35°52655-
35°52’51”
35”52’21g
35”49’22g
35°47’35-
35”46’52g
35°52’42-
35°49’449

35.49’ 20.

35’’52’30°
35°51’
35°52’12”
35”51’36=
35”51’30-
35°50’57”
35“50’439
3: ”49’s3.
35”49’359
35”47’02”
35’’52’
35”50’46”

iof?”w)’
10s002”
106”56’

106”16’55”
106°19’10.
106’ I5’1W
106019’43”
106°16’33.
106”18’21”
106”18’01“
106”12’46”
106°12’31-
106”15’57”
106”17’57”
106”i2’2W

106°13’18”

!06”16’04-
106°20’
106”16’M)”
106”13’31”
i06016’35-
106”21’28”
106°15’51”
106”14’08”
106”19’08”
106°15’26”
106”16’
1W21’W
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“1’ahlcG=S. Avwagc thckground(“rmccntrationsof
RudioJNlivhyin theAtmosphere

Kndh)active EPA” Idmatqh 1)()$:(;uldefor
Corasthcnt ilnlts 1987—1989 1990 [uncontrolledAreaC

Grossbctn 1()-IS~Ci/mL m.o * o 18.0 * 4.2 9 000”
3}{ lo-~z ~CihnL — 0.5 * 1.3 200 (Mu)
Uranium(nwral) pg/m3 33.0 * 9.0 114.0 : 117,() 1OO(MO
23nPu lo-~~~ci/nlL 1.2 * 0.1 0.7 i 0.7J 30000
23Q,24nPu 10-18~Ci/mL 0.7 * 0.1 0.9 * 0.7C 3oom
24~An~ lo-~s ~Ci/mL — 2.9 z l,(lf 30000

aEPA ( 19S7-IW9), Rcfmrts49 through58. Dala arc frnm Ihc Santa Fc, Ncw Mexico,
samplinglocationandwere [akcnfrom January1987throughMay 1989, Datafor 1990not
availableallime of puhlicalion.

~Da~narcannu;llnvcr;igcsfromlhcrcgi(malslalion.s(Espafiola,Pojoaquc,SanlaFc) and Were
takenduringcalcnd;wyear !990.

CSccAppendixA. ‘IW.SCwducsarcprcscnlcdforcmnparkm.
dMinimumdc[cclablclimit is4 x 1O-ls pCihnL

~Minimum~[cc~ab~climit is 3 x 1O-tapCi/ntL.
fMinimumdclcclablclimit is 2 x 10-18P~timL.
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‘l”able(X Summaryof .SelectedHadionucljdcsHalf.llfeInformation

Nuclide symbol Hmlf-lJfe
hard

Tritium
&ryllium-7
phosphorus-32
Potassium-40
Argon-41
Coball-60
Slrcmtium.85
Slronlium-89
Slronlium.90
lodinc-131
Ccsium-134
Ccsium-137
Uranium-234
Uranium-235
Uranium-238
PIulonium-238
Plutonium-239
Plutonium-240
Amcricium~24}

3H
7~
32p
4t)K
41&

%0
tlssr
8Qsr

“%r
131j
134CS
137C$

234U

23SU

23RU

23apu

230~

240pu

241~

G.7

12
0.15
0.04

126000000
MOO 08
5.2
0.18
0.14

27.7
0,02
2.05

30
247(MIO

710uoooa)
451OOOOMMI

86
243WI

6580
458
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mbbk(;070Exlimukd(’onccnttmtinns~lfh%ic F:lcmcnls
Arrosolkd byI)ynamlcExperiments

1990 I’”racthm AnnuaI Avcrxgc Applkaldc
Tdd u.wjv Aeroxolkd (“onccrdrallon()@mJ) !itandard

Hement (I@ (%) (4km}” (Hkm)” (pglrn~)

Umnium 87 10 8.4 x 10-6 3.4 x 10-6 +

Beryllium o 2 0 0 O.olc
IA”ad 2 IO@ 2.1 x IO-6 IL5 x 10-~ I,sr

}lmvy Illcrills 234 M@ 2.5 X )0_4 9.8 x 10-$ IW

aDislancc downwind,
‘DOE ( 1981).
cSIamktrd forW-day average,New MexicoAirQualityControlRegulation201.
~No&WIarcavailnb]c;cstima[cwasthmcawmling woml-ca.scpcrccnragcwas
acrosolimt.
CSIa~lrd for 3-mtmthaverage(40 CFRS}.W

( ;.!4

—
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GroupSummary 34 ~~

l’cn”mtter.Watbm.~(0-4 km), l“ncontrolltdhreas
.$. BarrancaSch{nd
5. Ark;wmasA\xnuc
6. Easl Gafc

7. .Wl?lSlfccl
K Los Alam(x Airport

’10. Shell Slalilm
11. Rt$yalCrcsI

Trxilcr Park
12. W’hitc Rock
13. PajariloAcrm
14, Dandclicr
33. SfcDmald”s
3.$. While Rnck

Fire Slalion
35. Whi\c”Rock

Nwarcnc

GroupSummary

133.57
125.73
w. 17

103.9X
29.10

~30(Jf)

12
12
12
12
12
12

1~
] Ic

I 1~
12
3gJl

7.0 (1.0) -1.2 (().x)

1X.1 (1.4) ().6 (fJ.6)
3.3 (M) 0.0 (0.6)
7.H (1.1) 0.7 (fk2)
5.9 (2.5) 0.2 (0.1)

16.3 (1.ti) 1.1 (0.2)
9.1 (1.3) 0.6 (0.4)

Q.v (1.1) 0.6 (0.1)
12.3 (2.3) 0.0 (0.2)
24.1 (3.2) (J.S (fJ.3)
8.9 (1.0) 0.4 ([J.4)
4.9 ((J.7) 2.9 ([).4)

X.2 (1.3) 0.9 (0.4)

().s ( 1.3) <().1

3.7 (M) <0.I
1.0 (0.9) <(J.}

3.6 (2.3) <0,1
1.6 (1.6) <0.1
6.7 (4.9) <0,1
2.H (2.3) <0.1

3.3 (2.5) <f).1
2.7 (3.6) <0.1
3.6 [6.9) <0.1
3.1 (2.4) <0.1
3.9 (0.5) <0.1

4.6 (0.9) 4. I

22.s1 2~ o 14.2 (1.9) 10.4 (M) 12.3 (1.7) <o.)

12s 60 24.1 (3.2) 0.0 (0,2) 4.1 (3.2) 4.1



LOSALAMCANATIONALfABORAWfW

‘W’”MME’TAL’U””’L”NCE’- ~

‘I”lhh (;41 ((”(ml)

(“omceklfmtiws(p(”i/mJ[10-12p( “Uml.1)

‘l”ohl Ak No. of No. Of Mean ●ss
Vdurnc Monthly hnpk J$crcentagcof

stationlmation~ (m.l) Samples <Mill.b Maximurnc Illinimtrmr Rfcsnc (;uldcd

on-.Sdt.Shtians,l’ontrolledhtcas
15. TA-21 123.10 1Ii f) 26.7 ( 1.6) 3.N (0.4) 12.7(H.1) <0.1
16. TA-6 I 73.02 12 10 5.7 (1.1) -0.2 (0.7) 1.4 (1.9)
17. TA-53 (LA.MPF)

<0.!
105.70 I 1?.( 3 13.1 (i#s) ().fl ([J.3) 3.9 (3.3) <().I

IN. Wc)l PM-1 !s1.75 12 6 4.5 (0.9) 0.3 (0.3) 2.2 (1.4) <0.1
19. TA-52 9v.07 ] If 6 13.3 [1.6) {).4 (0.3) 3.2 (3.7) <(L1
20. TA- ;6 ]~p~ ] I* 9 2.3 (fJ,5) -().5 (0.7) 1.() (0.9) <(k 1

21. Blxmlcr P-2 141.HI )2 n 6.5 (1.3) -().5 (().5) 2.1 (2.3) <(l I

22. TA-54 i24.97 ] Ic 1 4R.2 [4.s) 0.0 (0.0) 16.4 (14.9) <f). j
~~o TA.~~ 132.15 12 II 3.9 (0.9) -0,5 (().5) 1.1 (t.2) <fJ.I

2& TA-33 135.46 11( -7 25.5 (2.3) ().6 (t.z) 7.9 (7.2: <0.1

25. TA.2 (Omega) 136.26 12 {) 20.4 (2.2) 2.5 (0.5) 11.4 (4A) <0.1
~~. TA.~&~fl~ l~q.~ 12 10 IL(J (1.3) -2.0 ~2.fJ) 1.2 [2.4) <0. I

GroupSummary 138 66 48.2(4.5) -2.0(2.0) 5.3 (7.5) <f}.I

a=c Fig. X formnpofkh%dSl;nions.
b~inimumMCCM~ limit = z x If)-1~ pCtimL

cUnccrfainlicsarcin parcnthcvcs(WCAppendixB),
~C{}nIr(Jllc~area~E &rivcdAir Gmccnmuiona 2 x lo-s @JIFL
unconrroilrdareaDerivedConccnmttionGuide= I s 10-7pCi/mL
CPumpfailufcduringoncsampleperiod.
fElccI~~.i[yoffdurirtgrmcsampkpmi~~.

CNcwslalionsopcralcdonlypan0( IWO.
~VndXliSmofstatiandutingtwo .samplcpdd...
●S1afion9 isno Iongcrinnfmalion.



LOS AWS P4A7.ONALIABORATORV

~ ‘“’”O””’”’”’”””’’’””l” ~

Tahle(;”% Alrhortw~t9Jal’u(“oncertlrathmsfor 1990

(“onccntr8!ion*(a(”l/m-g(1’1 1spC”Uml.11.—
TotalAir No.of NC).or Mcml●s8
VolumeQuarkrly samples I’erccntqeof

Watkn Inmtlmta (d) Sarnplm <Ml)I.b klaximumc hlhdmumr hfcanr t;tddd

ReRional.Walions(28-$4 km),UnconIrofltdArtav
1, E..plfioia 71 261 4 4 1.1 (0.6) 0.0 (().s) 0.5 ((M) <(}.1

‘ Pojoaquc-. 75 979 4 4 I.fl (0.7) [).[) (().()) ()./l (0.7] <0. I
3. %mn Fc 74)463 4 4 77A.- (1.~) ().H (0.7) 1.4 (0.6) <0.1

GroupSummmy Iz [-J ~.~ (!.2) 0.0 ((1.5) ().9 (().7) <0.1
~#tAmclcr.Slafi,)m(M km), LfnconmdhdArea.~

4. Barmnca.%.hd ?-l 1X1 4 3 2.7 (1).7) 0.5 (0.5) 1.3 (1.0) <0,I
5. ArkansasAwnuc 79 898 4 4 1.1 (0.7) ().2 (0.3) 0.4 (0.4) <0.1
6, EastCixlc w MN 4 4 1,1 (o.fj) 0.0 (0.5) (M (().6) <0,1
7. .WthStrcc[ 83 lJt7 4 2 13.1 (1.!l) 0.0 [0.4) 6.1 (7.1) <0.1
W h AlwnosAirport W 295 4 4 1.9 (0.6) 0.5 (0.6) 1.5 (0.7) <0.I

● I(I. ShellStatilm 76 527 4 4 1.2 (M) ().3 (0.4) (M (0.4) <0.1
11. RoyalCrest

Trai)cr Pxrk 73 NW 4 4 0.4 (0.5) 0,2 (().4) 0.3 (0.1) <0.I
12. W’hitcRock 75534 4 4 1.3 {().6) 0.9 (().5) 1.1 (0.2) <0.1
!3. PajariloAcfcs 77 824 4 4 1.0 (0.7) 0.4 (0.4) 0.7 (().3) <0.1
14. Bandclicr ?uI 737 4 4 0.5 (0.4) 0.() (().5) 0.3 (0.2) <0.I
33. %f~.~mald.s~ 44 054 2 7 1.9 (0.7) 0.3 (().3) t.1 (0.5) <().1
34. While Rock

Fire S[atinn~ 19852 I () {).0 (().0) 23.(J (2.4) 23.0 (2.4) 0.1
35. Whifc R(x.k

Na/arcncC 23012 I t 0.7 (ft.s) (;.7 (0,5) 0.7 (0.s) <0.1

GmJp Summary .$4 40 13.0 (1.tt) 0.0 (0.5) 32 (1.2) <0. i

on-.Site.!krtian.r.Con;rdledArea
15. TA-21 n3 256 4 4 4.() (2.0) (J.2 (0.2) 1.4 (1.7) <0.1
16. TA.6 M966 4 4 l.Jt (1.1) 0.3 (0.4) 1.3 (0.7) <0.1
17. TA-53(LJWPF) 73 .$.$1 4 3 2.5 ( 1.2) 0.Jl (0.6) 1.5 (0.7) <0.I
18. Well Psf-1 73 7JW 4 3 H.2 (1.7) (}.2 (0.3) 2.4 (3.9) <o.I
tv. 1A-52 67 $62 4 4 1.1 (0.5) 0.5 ((M) O.lt (0.3) <0.1
~~).TA.1~ 76535 .a 3 2.H (1.2) 0.4 (().4) ;.4 [1.2) <0.1
21. Bw*cr P-2 7H324 4 4 !,6 (0.6) 0.4 ((H) [M (0.6)
?2. -r/l-s.!

<0.1
7n 298 4 0 9.3 (1.5) 2.1 (0.7) 3.9 (3.6) <0.)

23.TA-.VJ X6 J!.’J 4 4 0.7 {0.5) 0.0 (0.4) 0.3 (0.3) <0.1
~~.TA.~3 ~~ ~JJ ~ 3 1~.s (2.0) 0.0 (0.$ 7.1 (9.3) <0.1
2S.TA-2(Omqw) X3 7fJ9 4 4 0.9 .(0.7) 0.2 (0.3) 0.s (0.3) <0.1
M. TA-16-4~J JW JM3 4 4 1.7 (0.7) 0.2 (0.4} 0.7 (o.7y 4.1

GnmpSurnma\y w w 19.5 (2.(J) 0.0 (().s) 1.8 (3.3) <0.1 .

%r Fig. If for rtwpd lord sfafion.s.
~\fjnim~ &fcclabl~ limit = 3 x 10”1’pCtimL
CUtwcrtainlicswc in pafcnthcscs(WCAppcttdixB).
JCmtMlctl areaDOE DcfivcdAirCcvtccntralim= 2 x lW1:@mL
uncontrolledareaDcrivd CottccmralionGuide= 2 x 10.t4pCi/mL
CS”CWsfa;ions,
‘Slalitm 9 is nohmgcfin opcfalim

(;. I ]



LOS AMOS NATIONALMOORATORY

~ ‘“””ENT”S”R”’L”CE’” ~
“I”ahk(:=10,Airburne~’sl}u(“onctnhhs for 1990

(“cmccntrdons (a(”i/m’ [1018 @“UmL))

Total Air No.of No.of $fean8sa
VolumeQuarterly !$xmplm I%rccnlsgeof

Shtion Imcatlon- (mJl Sampk <Ml)l.h Maxirnumc lblkdmumc Mcan~ Gujdd

Regiond.Wdion.r (2R44 km), UnconlrolltdArtaf
1. Espairola 71 ~~) J 4 ().9 (().4) O.(I (0.5) 0.3 (0.4) <0.1
2. Ptljoaquc 75 979 4 3 2.! ((MI) ().0 (().0) (Ml ((-).Q) <0.1
3. SantaFc 70 463 4 4 1.9 (0.7) 0.2 (0.5) 0.9 (0.8) d.1

GroupSumm:wy 1~ II 2.1 (WI) 0.0 (0.5) ().7 (0.7) <0. I

Perimtter.Wuhhc (O-1 km), UncotirwlledArtas
4. BarmncaSchool 74 1s1 4 3 .$,2 (1.1) ().3 (0.6) 1.6 (1.7) <0.1
5, Arkan~asAvcrmc 7Q 89s 4 4 1.() (().6) 0.2 (0.3) 0.6 (0.3) <0.1
b. EaslGale W t148 4 4 0.9 (0.6) 0.2 (0.2) 0.6 (0.3) <0.1
7. .WlhStrccl /$3 187 4 4 ().3 (0.4) 0.0 (0.5) 0.1 (0.2) d). I
H. LM Alarms Airport W 295 4 4 ().x [(1.7) ().2 (0.3) 0.5 (0.3) <0.1

“10. ShellSlatimr 76 527 4 4 1.X (0.9) 0.0 (0.5) 0.9 (().8) <().1
11. Ro}al CrcSl

Trailer Park 73 %9 4 4 1.4 (0.9) 0.0 (0.6) ().7 (0.6) <0.1
1Z WIti!c Rock 75 534 4 4 1.1 (0.4) 0.2 (0.3) 0.6 (0.4) <0.1
13. PajxriIoAcres 77824 4 4 0.9 ((1.6) 0.2 (0.3) 0.4 (0.3) <0.1
14. B.wtdclicr Ilo 737 4 4 0.5 (0.4) 0.0 (0.5) 0.3 (0.2) 4.!
33. ,MclXmald’sC 44054 2 2 0.6 (0.4) 0.3 (0.3) 0.5 (0.4) <oot
34. White Rock

FireSlahne 19852 I 1 0.0 (0.0) 0.0 (0.0) 0.0 (0.0) <0,1
35. While Rock

Nazarcnce ~3 012 I 1 0.2 ((J.2) 0.2 (().2) 0.2 (0.2) <0.1

GrmrpSummary 44 43 U (:.l) 0.0 (0.0) 0.5 (0.5] <0.1

On-Si#e.Wafims,C“on#rolledArmc
15. TA-21 83 256 4 3 2.1 (1.0) 0.0 (0.5) 0.8 (0.9) <0.1
16.‘;-A-6 64 9n6 4 4 1.s (1.0) 0.0 (0.6) 0.8 (0.7) <0.1
17. TA-53 (lAMPF) 73 WI ~ 4 1.4 (0.7) 0.2 (0.5) O.x (0.6) <o.I
1S.WellPM* I 73 71W 4 4 3. I (1.6) 0.2 [0.4) 1.0 (1.4) <0.1
19.TA-52 67662 ~ 4 1.9 (1.6) 0.2 ([).4) 1.0 (m) <0.1
y}. TA.16 76535 4 4 0.7 ((J$ 0.2 (().4) 0.4 (().2) Q:O.I
21. BotmlcrP-2 7n 324 4 4 0.9 (1.0) 0.0 (0.5) 0.3 (0.4) <0.1
22. TA.54 7H ~~ ~ I 1.2 (0.6) 0.6 (0.5) 0.9 (0.2) <o.)
~3.TA..$9 ~ #~3 .$ 4 m (0.6) 0.2 (0.5) 0.5 (0.3) <o.)
~~.TA.33 ~~ M34 ~ 4 0.4 (0.4} 0.0 [0$ $).2 (0.2) <0.1
25. TA-2 (Omega) S3 7(W 4 4 1.) (0.8) 0.2 (0.7) 0.8 :!’.4) 4.1
26,TA-16450 80 S63 4 4 1.1 (0.7) 0.2 (0.7) 0,6 ((1.4) 4. I

GroupSummary 4M 47 3.1 ;1.6) 0,0 (0.5) 0.7 (0.6) a.i
—
%c Fig. Hfor mapof InCalstalions.
b,~inimum&Iccla~k \imil = 4 x ~f}-i’ pc~ml-

cUncertainIicsarc ir parcnthcaes(seeAppcrdix B).
%%ntndkdarca C W DcrivcdAir Cmccnlra\ion= ~ . s: }: pCi/mL:
uncmtwdkd arc~D:ivcd ConccnmalicmGuide= 3 x ]0-!4 VCi/mL
CYcws:alions.
● ! “IIinn9 isnoIongcrin opcraliwt.



LOS AMMOS NA710ML LABORATOUV

/—’ ‘“’’’”’’””’”s””’’””’” ~

‘l’able(;-II. Airhorne‘41Am(“mtccnlrmthmsfor IWO

(Imcmtratkm (Mhr’ [lO_lsv(”Vml.l)

To4alAir No.of No.of MeanM a
VolumeQu8rtcrlySamples Percentageof

station 1mcatio# (w’) .Sampks <MD1.b Max’ IWnc Mc8nc Guidd

Rtgional.WWon (44km), UnconlrolltdArta
3. SanlaFe 15648 ! O 2.9[1.0) 2.9(1.()) 2.9(1.0) <0.1. .

GroupSummary 1 0 2.9 (1.0) 2.9 (1.0) 2.9(1.0) <0.1

J%meltr .Wabn..s(W km),UncontrailedArtav
6. EastGale 43924 ? 7. 1.4(0.7) 1.1(0.5) 1.2(0.3) <0.1
8. LosAlamosAirport 62 ?t43 i ~ 2.s (flu) 1.2(0.8) 1.7(0.7) <0.1

12. While Rock 75534 4 3 4.0(1.5) 1.4(0.7) 2.1 (1.3) 4.1

GnNJpSummary 9 7 4.0(1.5) 1.1(0.s) 1.7(0.9) <0.1

on..Sh Stationx,C“tmtrtdledAreas
lfi. 1A-6 64966 4 3 3.1(1.0) 0.4([).7) 1.6(1.2) <0.1
17. TA-53(lAMPF) 73441 4 3 5.3(}.4) 0.9 (0.6) 2.2(2.1) <0.t
20. TA-lt5 58532 3 ~ 6.U(}.4) 0.0(0.5) 2.R(3.5) <0.1
21. BcxWcfP-2 78324 4 4 2.7;1.4) 1.0(0.6) 1.8(0.7) <0.1
22.TA.54 78~9# 4 I 4,8(1,0) 2.0(1.1) 3.2(1.4) d.1
~3. TA.~9 41927 ~ 2 1.8(0.5) 1.7(0.6) 1.7(0.1) <0.1

GroupSummary ~1 15 6.H(M) 0.0(0.s) 23(1.7) <0.1

●SCCFig.8 formapofslalinnlocation..
hMinimum&;c~a~lc limit = 2 x 10-’8 WfmL

Cumwtaintics arc in parcmtbcsm (seeAppendixB).
%kmtrotld area D(YE~tivcd AieConccnIratirm= 2 x l&12pCilmL:
ummtrolledareaDerivedCotmtIraIioaGuide=+2 x l&14 wCi/mL

G.!3

—



LOS ALAMOS NA710NAL MSORATOtW

~ ‘“”ONMEN’ALs””vE’LwcE’” ~

“I”olnlAir No.Of No.of Mcnn●sa
%’dunw Qtmrtdy Samples Percentageof

Station I.ocathma (m’) Samph <Ml)I.~ Maxlmumc Minlmurnc Meanc Guid&

Rtgimral.Slafh.s (28-/4 km), L’ncuntrM~dAr~av
1. E.\paikda 71 MfL7fJ 4 1 102.9 (10.3) 0.0 ((J.(J) 50.9 (42.0) <0. I
2. Pojoaquc 75979.10 4 1 270.7 (27.1) 0.0 (0.0) 138.1 (120.1) <0.1
3. SantaFc 70463.30 4 0 392.6 (39.3) 42.9 (4.3) 153.1 062.1) <0.I

GroupSummary i2 ~ 392.6 (39.3) 0.0 (0.0) 114.0(117.4) <0.1

PerimelerSlaliansIO-4 km), VncmrlrolltdArta.v
4. fhrranca Sdwol 74 I?W.50 4 (} 90.4 (9.0) 31A (3.1) S4.6 (25.2) <0.1
S. ArkansasAvenue 79 fwn.a) 4 0 45.1(4.5) 14.1(1.4) 26.4 (13.4) <0.1
6. EastGale 84 ft48.40 4 (} 40.5 (4.1) 29.1(1.4) 35.6(5.6) <0.1
7. 48r?rS[rccl w }86.70 4 f) 50.0 (5.0) 16.2(1.6) 30.3 (15.2) <0.1
K ~w Ahrno%AirpnrI M 295.1[) 4 0 63.2 (6.3) 32.7 (1.6) 43.6 (13.5) <0.I

● [0. ShcilSl,wion 76526.7(J 4 f) H6.6 (x7j 50.7 (5.1) 70.H (15.0) <f).1
i 1. RoyalCrew

Traiicr Park
1~. While Rtwk

13. PajaritoAcres
14. Bandclicr
33. McP.,IMw..
34. ‘Nhitc Rock

FireStation
35. Whi:c Rock

Nanrcnc

Grnupsummary

73 U69.41 4 0 4X.(J (M) 23.0(i.3) 39.7(11.5) <0.1
75533.90 4 0 94.4[9.4) .%0.1 (3.0) 49.3(30.2) 4.1
77ti23.70 4 0 52.0(S.2) 20.7(2.1) 30.8(14.7) <0.1
80737.80 4 0 40.1[4.0) 14.9(1,5) ?2.9(1\.6) <0.1
44054.00 3 0 37.3(3.7) 24.1(2A) 30.7(3.0) <0.1

19852.40 If [) 36.7(3.7) 36.7(3.7) 36.7(3.7) <0.1

~ fJ12.2fl If O 19.9(20) 19.9(20) 19.9(2.0] <0.1

44 0 94.4 (9.4) 14.1(1.4) 37.8 (16.4) 4.1

(
I
I

I

I

1

G.14

— —



LOS ALAMOS NATIONAL LABORATORY
ENVWtONMENTUSURVEILLANCE IWO

Table{;.12 ((omit)

CWonccntmlhmsfpg/nP)

Tda}Alr No.of No.of Meanus
VolumeQtmrierfy.%mplcs Percentageof

.SfatiOnlmcalhd (*V SampIm <MI)J.~ .Maximumc Mhdmumc MearF (;ujd#

On-Sife.VUiwts,C“onttolledAreu
15. TA-21 S3~6. ]fJ 4 (J 70.9 (7.1) 31.2 (1.6) 4J4.9(17.4) <0.1
t6. TA-6 6.$WM.30 4 fi 66.0 (3.0) 25.4 (2.5) 46.4(18.0) d).1
17.TA-53(L\%!PF) 73440.51 4 f} 160,1(16.0) 33.7(3.4) 70,8(59,8) <o.I
18.WellPhf-1 73788.80 4 0 56.4(5.6) 24.8(2.5) 3ff.5(14.3) <f).I
19.T/$-52 67662.40 4 () 49.5(4.9) 20,4(1.3) 32.3(12.4) <f’).1
20.TA-16 76535.41 4 f) 56.Q (5.7) 23.0(2.3) 44.9 (15.2) <0.1
21. BOOsIerP-2 78324.10 4 0 62.3(6.2) 23.7(2.4) 44.8(17,7) <f).1
22. TA-54 7Jt297.6} 4 0 75.6(7.6) 39.9($f)) 52.0(16.5) <f)el
23.TA.49 ft6tf23.3f) 4 () 44.5(4.s) 14.3(1.4) 27.2(12.6) <~t.~
~~.TA.33 ff~833,51 ~ () 79.2(3.4) 35.2(3.5) 56.0(21.1) <fJ.1
25.TA-2(Omcga) H3708.51 4 () 40.2(4.0) 15.6(1.6) 23.6(11.4) <f).1
~~-T/$ 1&$5fJ WI862fif! 4 f) 35.8(3.6) 15.3(1.5) 21,9 (9.4) <0.1

GrmIpSummafy 48 0 160.1 (16.0)

‘See Fig.8 fmmapof localstations.
h~inimljln &kCla~jc limit = ~p@mJo

C1.hccnainticsarcinparcnthc:cs(WC~ppcndixB).
WontrrdkdareaD(3E Derived’AirCmccnlralion= 2 x IV pglm~;
unconrrolklareaDerivedConcentrationGuide= 1 x 10’p#m$.
CS’cwslalionfan~ly 2qumtcmin 1990.
fscw sla~i(~n.,mnonly I qUatlcria IWJ-

‘Srmion9 isnoIongcrinopcralkn.

14.3 (1.4)

,%Mc:OnccurieO(naturaluraniumisequivalentto3WN)kgd nalutalwaniurn.
Wm. uraniummaws canhccnn~”crtcdmtheDOE‘uraniumspccidcurie”by
usingthcfaclnf3.3x 10-11pCtipg.

42.3 (24.3) <0.1

G. i5

—



Tshlc(;=13.AlrbomeWryllhm Cmccnhilom b 1!J9W

I“olalAir Nocof
-iOlume Qum’ierly (“oncrntral..ms (ngh$)

.Sfaflwt●nd Irntionb (d) .Samples MaximumC MinimumC M88n’

Regional.Wfims (28-44 km), VncontdldAretu

2. Pojoaquc Sfl543 3 0.05 (0.01) ().02 (0.0!) O,(M (0.01)

Pwimete: .Slutions(04 km), UnconhUedArra.s
4. BurancaSdod 53112 3 0.03 (0.[)1) 0.02 (0.0)) 0.02 (0.01)

7. h Ahmos, 4flthSIrccI 62572 3 .f.09 (0.0s) 0.0) (0.0) (I.W (0.W13)
10. ShcliSlaIiOn 59919 3 ().04 (0.01) 0.03 (0.01) ().O4 (0.01)
13. PajariltlAcres 57802 3 0.02 fi).ol) 0.01 ((’),0) 0.01 (0.01)

Gmup%mrnary l? O.OY (0.01) 0.01 (0.01) 0.03 (().()1)

On.Si#eSfalions,<“untroiledAretw
iv. TA-52 60476 3 O.oi (0.0) 0.01 (0.01) m (o.a}3)
~f~.TA-1~ 57n34 3 0.02 (0.01) 0.01 (0.0) 0.01 (o.aJ3)
p. TA.5~ 58MI 3 0.03 (0.01) 0.02 (0.01) 0.02 (0.01)
~~. T/$.l&~~) 63075 3 0.01 (0.0) 0.01 (0.0) 0.01 (0.0)

GroupSummary 12 0.03 (0.01) 0.01 (aol) 0.01 (0.mq

●i)alaavailableanly lhmugh[hid quarkrof 1990.

%ce Fi&9 forq of twai St#iOf!S.

wnccrtxIMb arc in parcnlhcacs(WCApp@ix B).
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LOS ~S NATIONALUSORAWM7Y
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TahleG=M. I.a:atimsofSurfuccWaterand(;roundwattirSarnpllngSbt[ons

I-titude Imnghdc
nr Nmtti-.%uch or k“ad=Wed M-p

stdlou (“mrdlnate (“nnrdinate fkslgnatlon~ Typ#——

RegionalSurface Wattr
RioChamaatCh~miia
Rio Grandca! Embudo
RioGrandca:OIowi
RioGta,dc●l Cnchi\i
RioGrandcaI Rcrnalillo
Jcmc/River

Ptrk”nrehrSdi7ns
h AlamcmRcscnrok
GuajcCanyon
Frijolc~Canyon
LaMcsi!aSpring
Sacredspring
IndianSpring

Whitt RdckCanyonStatiam
Group1

Sandiaspring
S@ng3
Spring3A
SpringMA
Spring4
Spting4A
Spring5
SpringSAA
AnchoSpring

Group11
Spring5A
spring5B
Sptingh
SptingttA
Spring7
SpringII
Spring%A
Spring8B
spring9
Spring9A
DncSpring
Spring 10

Group 111
Springt
Spring2
Spring2A

30”(M-
36”12-
3s’52-
3s”37-
35”17-
35”40”

Nlos
mm
SW
Now
N17fl
NM(’I

S030
Slm
sim
Slw
S17(J
S150
S220
SZ*
S2MI

s230
S275
SMO
S310
S330
S335
S315
S310
S270
S325
S320
S370

Now
rw15
SI05

(;. 17

106”(J7”

105”58”
106”089
106’lV
106”36=
106”44”

W(YM)
Elm
E}80
EM(J
ES40
MM

E470
E4S0
E445

EIIO
E395
E390

E3w

E390
EMS
E330
E310
E295
Ems
E280
E2M
E270
E26S
E2!U)

E32fl
ESOS
E475

—

3
—
—
—

13
14
15
16
17
18
19
20
21

22
96
23
24
25
26
27
97
2s
29
30
31

32
33
95

Sw
Sw
Sw
Sw
Sw
Sw

Sw
Sw
Sw
GWD
GWD
GWD

SWR
SWR
SWR
SWR
SWR
SWR
SWR
SWR
SWR

SWR
SWR
SW
SWR
SWR
SlbOR
SWR
SWR
SWR
SWR
SWR
Swti

SWR
SWR
SWR



LOS AMMOS ?4ATIONALuUIORATORV
EMJIRCMMENTAL SUR{JEILWJCE 1990

Stmthm ( “OWdinatc (“owdinulc llcdgn~thm- . “ypebI

M“hitcRockCunym .Wlion.v(Cmt)
(;ruup 1}”

Spring3B

Streams
PajaritO
Ancho
Frijdc\

.SanitaryMluent
%!ivl.wuhl

On..VileStalhts
Tc\I W’cll 1
TCSIW’cll 2
TWI W“cll3
Tm WcliD’f.S/$
Tc\t WtII H
TCSIW’dl DT-9
TestW’c}lDT- If)
Cafi,?dadcl Bury

Paj,mlnC“aoyOn
W’alcrC“.m}lmal Bela
Pco-1
F;”O.2
0:-().3

EjJhmtt Rdta.w Areas
Acid-Puchlo (-anyons

Acid U’cir
Pucbhl1
Puchh) 2

Puchlll3
tfmllflm f3cndSpring
TC*I W’cll IA

TCQV“c]l:/$
Fhalt !@ng

1)1’-! m Alam* ( ‘anyont
DPS-I
DPS.4
I>V3.C
LAO-1
[.830.2
l#$o-3
1/10.4
LAO-4.5

Slso

situ)
S29S
S365

S070

N)70
s]~ff
?WSO
511(1
X035
s155
s~~f)
solo
SMo
SwO
S054
SOnl
sow

N125
S130
sly)
Wins
s 1If)
sfJ7fJ
s 12fJ
S(I65

%flvfl
sf~(,

S(IH5‘
!Wlf\
Sfutf)
xfJnfJ
sfJ7(J
St W)5

(;. In

SWR

SWR
SWR
SWR

SWR

GWD
GWD
GWD
GWD
GWD
GWD
GWD
~w

Sw
Sw
GWS
GWS
GWS

Sw
Sw
Sw
Sw
s
Gws
Gws
s

Sw
Sw
GM’S
GN’S
GM’S
Gws
Glh’s
GM’S



“i’nhle(;.14 ((”ont)

I.atitude Imngkde
or hrth..%mtb or K8at.We9t Map

Station [“wrdinate Coordhmte Deslgnatlonn—— Typeb

Effluent Relcu.wkrcas (Cent)
Sandia(“anyon

Scs- 1
SCS-2
SCS-3

MortamfadCanyon
Gs-1
MCO-3
MCO-4
,MCO-5
MCO-6
MCO-7
hfco.7.5

WaterSupplyand DistributionSystem
Ins AlamnSW’-ll~“icld

well k-l B
Wellu.:
WellM-3
WCUIA-4
WellLA-5
WellLA-6(sfandhy)

GuajeW“cllFkld
wellG-I
Well G-1A
Well G-2
Well G.j
Well G-4
WfcllG.5
WellG.t)

PaJmitoWell ?“ield
WcloPM-I
WellPM-2
WellPM-3
Wc:l PM-4
Wc}i PM-5
WAtcrCanyonGallcry

Now)
N(I6O
rw5(J

N(MO
N(J4O
N035
N030
N(UO
N025
NON}

N] 15
N125
N130
N070
N076
N105

N190
N197
N205
N~15
~~13
N22ti
N215

N(J3o
sfns
Now
S03(1
NfJ15
~J4fJ

EM(I
E}85

E1OO
EIIO
E150
E160
E175
E180
glqo

E530
E5fJ5
E4!M
E405
E435
E465

E385
E38tJ
E365
E350
E315
E295
E270

E305
E2fJ2
E2!W
E205
E155

W125

65
66
67

M
69
70
71
72
73
74

76
77
7R
7Y
80
RI

82
83
S4
85
86
87
w

89
90
9}
92
93
94

Sw
Sw
Sw

Sw
Gws
Gws
GWS
GWS
GWS
GWS

GWD
GWD
GWD
GWD
GWD
GWD

GWD
GWD
GWD
GWD
GWD
GWD
GWD

GWD
GWD
GWD
GWD
GWD
GWD

LOS AMMOS NATIONN. laboratory
ENVIRONMENTAL SURVEILIAJUCEIDM

o

aRcgicm;tlsurfacewa[crsamplinghicn~ionsarcgiwn in Fig. 15;pcrimckr, WhiteRnckCanycm.
i)~-si[c, andcftlucmrclcaw art>wnpling hwn!ionsarcgivenin Fig. 16.

}SW’= i[ :f.1(-- V..!!,..r. ( ;V’ f) = &.I. it ~Ir ril.~ln.~tluift.r. (i’A”.S= +:llitjw (tr alluv i,~lmpJif,.-r. SW’R =

[

●\lrin g ;1! W“!,iIL. RI K.k ( “.tn2, in. .Ind [) = w .tlt r iu;q,lb disl rit$ul ii m *}”MC!3..
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TableG16. Chardcnl Quality of Surf- Watcrftmm Ik@ondStations(m#L)a

Total Cooduc-
H8td- tivity

Station SM3, Ca Mg K Na co, 1{CO, P so, cl F NO,-N TDSb n= pHc (mS/m)

Rio Chama
Cbamita

RioGmnde
Embudo
Otowi
Cochiti
Bcraalilb

JcnBezRiver
Jemcz

9s

50
.s6
51

68

19

7 ().3 ().0

5 0.5 0.1
5 0.4 ().0
6 ().4 0.39> (I5 0.0

28 0.6 0.1

366

324

338
*W
3.s6

336

199

139
1s4
149
167

116

8.3

8.s
8.1
u.~

8.4

83

39

.30
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Tdik C40 (Cent)

c)
lb
-J

Total cooduc-
livity

stdon Sq Ca Mg K M co, lico~ P so, c1 }“ MI,+ T@ %“ pHC (mS/m)

Grvup Ill

springI .?4
Spring2 J7

Maximum .?7

Gmtlplv
Spfing3B 44

So’awu
Pajwito 68
Anckn 74
Water 60
Fnjoks 64

.Maximum 78

.%- ~uert

29.3 1.67
.36.7 I

.36.7 1.67

3J~ ]

~.4 4,99
Wll 3

134

NM

.30s

328

16
im

Ho 8.01
97.0 8

97.0 8.(.)1

78.0 7

91 8.36
59 8

130 727

508

130 836

17.X
36

36

5501

12.9
1~.7

%mph werecollwtedinMob W90. NosxmpkwastakenfromSpriag~ SAA or5Bbecause
!SCyweredryornot●w=ihlc.
Wrwl d~~ WlidS.

Wandardunik.

19.1
9.2

19.1
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station (IV pCUmL) (l@s pCVmlJ (w/L) (1W pCVmL) (l&9 yCi/mlJ (couatdmidL)

Gfvund Water (hlau Aqu@r]
Test*wII 1 Wellin8ctivc
Testwell2 Wellin8clive
Tat well3 00 (0.3) -w (w) 0.s (0.1)
TestwelltIT.5A 0.0 (0.3) 81 (70) 0.s (0.1)
Tcs8wll 8 0.s (0.3) 44 (64) 0.6 (().1)
Test well31””9 03 (03) 126 (71) 0.3 (0.1)
Tea w*II D“r.lo 0.0 (0.3) 172 (W) 0.1 (0.1)

M~ximum 0.s (0.3) ~ (’w 0.6 (0.1)

SqfbceWawr

C2bda delthey 03 (03)

ibj~ntoChyon 0.2 (03)
W~tcrChyo~ atDcu Uok 0.0 (0.3)

Muimum 0.3 (0.3)

o&wNaaio/Qwelk&qja?itocanyon)
Pc@l -0.1 (0.3)
pcfj.~ O.1 (03)
pcQ.3 0.0 (03)

Maximum O.1 (0.3)

9 (64)
127 (w)
76 (94)

127 (88)

1 (69)
132 (97)
7S (63)

133 (97)

0.2 (0.1)
0.2(0.1)
0.2 (0.1)

0.2 (0.1)

1.2 (0.2)
I.1 (0.1)
0.8 (0.1)

1.2 (0.2)

0.028 (0.013)
O.OUI(0.010)
().013 (0.013)
0.004 (0.004)
0.008 (0.ow)

0.028 (0.013)

0.00R (0.012)
O.oa) (0.010)
1).000(0.010)

O.m (0.012)

O.(D9(0.014)
0.027 (0.012)
woo (0.010)

0.027 (0.012)

0.00s (0.ow)
O.(MS(0.010)
0.009 (0.011)
ww (0.010)
0.012 (0.009)

0.02$ (0.01s)

O.OUI(0.010)
O.lIH (0.031)
O.(W (0.009)

0.118 (0.031)

().027 (0.014)
0.013 (0.010)
0.010 (0.014)

0.027 (0.014)

o (Ho)
-so (Ml)
110 (w)
160 (w)
Wo (loo)

800(loo)

-1oo (w)
so (80)

300 (No)

300 (80)

~ (w
10 (80)

-30 (No)

10 (s0)
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T8bk G-27. RadbcbcmkalQualityof WaItr fromSupplyWells●nd & Distibutioai Systema

Total Gmus Gram
3~ lm~ Umnhlm ~ml zm-~ Alpba Bela C8mlw

swim (~ti WhdJ {109 NCUmlJ (@L) (lOc@mL) (lO-” vCi/mlJ (lO-”pCUmL) (10-9 pCUmL) (couats/mldL)

Wawsttp$?ly

lABsAlama Flcld
well lA-113 (U’4(0.3) -N(w) S.6(0,6) 0.011(0.017) 0.022(0.01s)” 3.q3.o)
well LA-2 0.6(0.3) 263(I 1s) 4.7(0.1) (MNl(twis) OXlw(().oto) I.qt .0)
well LA-3 0.4(0?: .U@l ) l.q(o.1) 0.017(0.012) 0.004(0.011) l.qo.q
well lA-4 - well iNcrivc

well LA-s 0.2(0.3) -2!4(103) 0s(0.1) 0.047(0.026) 0.033(0.01s) t.qo.?)
Well LA-6 0.s(0.3) 12(73.s) 0.s(().1) o.w’q!l017) 0.017(0.012) 1.qo.9)

G-e FM
Wtll G“i 0.!!0.3) 7(76) M@ 1) 0.W7(0.(112) 0.011(0.00s) -4.0(1.0)
WC!IGoIA 0.4(().3) .Xi(76) O.qo.i) Moo(o.olo) O.owi(o.o]o) -S.ql.o)
WellG*2 tl.q9.3) -s(No) 0.9(0.1) O.(ms(o.m) O.ow(o.olo) -s.q2.o)
well (N — -— we:! 3biti’& —-— -
wellG-4 0.1(0.3)
well Gs 0.4(0.3)
well G4 o.1(0.3)

PqJacooFJdd
well PM”l .0.1(0.3)
WeUPM-2 -0.2(0.3)
well ?M”3 41.qo.3)
Well PM4 0.1(0.3)
WellPM-3 4.2(0.3)

water canyon
G8uug =0.1(03)

well Fiiu
mmimum 0.$(0.1)

staadbywell(lA4) 0S(03)

.30(82)
s(w)
.2(W!4)

“11(3)
55(43)

“37(37)
!8(42)
13(34)

n2(loo)

263(1Is)

12(73)

OJJ(O.1)
I.o(o.1)
0.s(0.1)

2.1(0.1)
03(0.1)
0.s(0.1)
03(0.1)
0.2(0.1)

0.2(0.1)

0.00S(0.016)
O.(XKI(O.010)
wo4(o.w9)

0.~0.016)
0.011(0.020)
o.m(o.u13)
O.ooqo,olo)
O.oos(o.w)

0.O.XI(O.009)

0.047(0.026)

0.039(0.017)

Limi6ofdctcction 0.7 40 t 0.1

WolkctadinApril 1990;countingunccftaiwicswe inpMCOtbcscS.

o.a~s(ouos)
o.031(wN3)
O.ow(o.olo)

0.000(o.olo)
0.00s(0.014)
O.ooqo.olo)
o.oos(o.oozq
0.00S(O.OOS)

o.oo$(wot’1)

0.031(0.013)

0.017(0.012)

0.1

“3.qLo)
4.ql.o)
-4.3(1.0)

0.9(0.8)
13(0.7)
0.0(0.8)
0.qO.6)
0.9(0.7)

1.1(0.4)

3.0(3.0)

LO(O.9)

3

2,U(0.4)
1.U(O.4)
3.1(0.s)

3.2(0.s)
47(0.6)

I.qo.q
1-s(0.4)

35.0(4.0)

39.0(4.0)
24.0(3.0)
l.i(w)

4.1(0.6;
23(0.4)
4.qO.6)
2.2(0.4)
2.3(0.4)

2.1(0.4)

39.0(4.0)

4.7(0.6)

3

-120(30)
8q80)
60(80)

qm)
Sqao)

130(80)
-tq80)

qm)

20(80)
20(UO)
w(w)

-30(80)
lsquo)
--~tw)
170(80)
l.w@o)

-470(90)

17U($O)

so(w)

so

I



LOSAMMOS t4AT10t4AL LABORATORY
EPJ’/IRO/4VEPJTAL SUFJ JEILLANCE 1PM

Station Ag As Ita (“d (“r }“ IIg so,-% 1% .%.—

.Supply.Spltrn
LOSAlamas}“kld

V“cllIA- IB
W’cll14$-2
W’cuU-3
W’cllLA-s

(hIajc }.ickl
U’cllG-I
WellG-1A
14’c}lG-2
WC! I G-3
W’CIIG.4
wcti G-5
W’cllG-6

I%jarito}Ield
W’CJIPM.1
W’cllPM*2
WellPM-3
WellPM.4
WellP#w-5

W“atcr(.anyof9
[ialkry

U’a[c;SUpp[y
maximum

StandbyM.cll (LA-6)

EPAml SMEID
primarymaximum
conccnlralionIcvcls

(J.fft)l ().(X)1
fl.fu)! f}.flf)l

().fn)l ().f)f)l

().(X)2 (J.lff)l

0.001 fJ.(M)l

O.flf)ft O.fn)l

f).ffol O.(lf)l

W“cllimuXiW

o.f)fM\ f),(ff)] f).fno

<0.(M)I O.(f.tl O.onff

f).flfll f). 155 fLfMfJ

0.05 0.f)5 l.fJ

f).of)l 0. fftJ7 fk3 0.fMlfJ2 0.5

O.of)f O.fffn 0.2 O.oflw 0.3

(J.fltll f).flfti 0.3 0.(MM)2 0.4
f).f)ol 0.012 0.3 o.ofM)2 0.3
f).flf)l fl.ml$f f).3 0.(MI02 0.3

O.of)f) O.flol f).f) f).fNHJ21—

fl.m 0.fJ2ft23.2 <0.(MN)2 0.6

f).ffol fLfuo 2.6 flflfM)2 ().4

f).ol fw 4.0 fJ.fM)2 10

O.(u)l O.(MJ1

O.flf}l f).(MJl

f).ool O.of)l

f).fM)l f).(ni
O.f’lf)l —

— O.fn-)1

O.nf)n fl.ool

fw)l ft.ml

0.05 0.01

G.37



LOSAIAMOSMATIONALlaboratory
ENVIROMMENTMSURVEILWCE 19W

supply wells
I,m Alamnx}“kld

WellLA-l B
WellLA.2
WCI1IA.3
well IA-5

(;uD& Held
wellG-l
WellG-1A
WellG-2
WellG-3
WellG-4
WellG-5
WellG.fi

Pajarh Hetd
WellP.M-l
WellP.M-2
WellPM.3
WellPM-4
WellPM-5

Water(“anynn
Gallery

Waler WJppfy
maximum

Fcnmn}{illTA-57,
WellFM-I

SIandhyWell(lA.6)

EPAandNSIEID
sccmdarymaximum
conccnlratkmlcvcl~

15 O.(N)7 O.(M) o.fM14 53 0.007 Ml/t 7.9
‘I 0.0(J4 o.(w) O.f)ol 17 0.007 212 g.f

().(X)1 (M)40 O.oo1 H (NMJI CJz K4
1 o.(n)] O.(VW ().001 4 (J.(JO1 72 S.6

2 ().(MM 0.040 O.(X)1 5 0.013 IW 8.4
2 O.(NJ6 ().04() fl.flol 5 fJ.011 246 w
?. 0.001 (mu) O.[MJI 5 O.fl(kl 15U U.4

Well inac”litc
[).(MJ3
O.(n)s
O.oo1

O.fins
0.005
0.007
o.ms
0.005

O.(x)]

o.l(x)

0.003

1.0

0.[)40
[J.[uo
f).!~7

(Low
o.l(x)

0.(M)

(km

O.(M9

I.{nIt)

0.(V19

0.590

0.3

0.oo1
1).IM)I
O.ln}l

0.001
0.003
0.oo1
f).(lol
O.(KI$

0.[:)6

OJM)5

0.016

t .05

4
5
4

7
2
7
2
3

53

8

2s0

0.014
f).fw
0.012

().016

0.010

0.011)

0.024
0937

0.013

().?37

0.(C4

Soo

154
w)

14“:

150
140
186
122
78

—

388

200

8.3
n.3
8.3

n.1
8.0
7.9
7.U
7.9

—

8.6

9.1

6.8=8.s

‘SampleswctccolkctcdinApfil 1990.
%nda:d uni~%.

(; i<



“~ahleG029.(“hemkalQuulityof Wakr fromSupplyWells●ndtheIlistrihutkmSydcm(mg/l. )D

Total (“onduc-
M8rd. tiwity

.S4atlon Al Siol (“a Mg K Na (“OJ IU*OJ P nrss (mS/m)

.Suppi’ywells
IAMAlmrun }“icld

W’cllLA. I B
WellLA-2
WellLA-3
WellIA4
WellM-5

(;uaje Fkld
W’cllG-I
WCIIG-tA
WellG-2
~’C!l G-3
WellG-4
~“Clj G-5
WCIIG.($

PBj8ritclHAI
well PM-1
well P,M.2
WellPM-3
WellP.M.4
WellPM-5

Waler Canyon
(;dk~

WaIcrWclVGallcry
maximum

FcmmHill Supply.
TA.57

SIandbyWell
(LA.($)

().03 40 13 0 2 165 5 296 (J 36 64
().(?2 32 13 () ! 7t 5 122 0 36 2H
0.02 34 19 f) 1 36 5 j~] (J 50 18

Welllnaclivc ..

0.01 39 16 0 1 29 5 72 () 42 14

(-).01 %8 lx o 3 27 5 71) () 49 15
[).01 76 15 0 3 31 5 71 0 41 15
fkOl 76 18 (J 3 2N 5 77 0 50 14

WellInaclivc
f).ol
0.01
(ml

0.01
0.01
().01
ml
O.(J2

1.02

1,02

2.{)!

y)
60
56

?n
w
89
85
ns

40

8#

37

3
4
2

7
3
9
3
3

3

7

0

69
67
73

I 1~
56

I 14
57
53

34

Z*

M1

(1
o
()

o
0
0
0
0

0

0

0

~5
15
(0

23
10
23
11
II

60

64

24

\

(; .;1/



Los ALAMOSNAncmALUBORATORV

~ ‘“”ONME”’”s”RvE’LHE’” ~

“[”tie G-29((”ont)

Ikinklng Wakr I.id Of83 tc)he hfmud
Prfwfty I-M Regulated M(”I.

Smlm Al R Mu Sr V Rc N Sb “11 N02”N

supply M’tlh
IAMAISIIWMt“itkf

W’cllM-l B
well LA-2
well LA-3
WellIA.4
well U*5

Guajc}kld
WellG-1
WellG-1A
WellG-2
WellG-3
W’dlG-=$
WCJIG-5
WellG-6

PajBrifOHdd
U’cllPM-1
WeltPM.?
WellP,M-3
WellP\f-4
WellP$f.5

WaferCanyon
(Mkry

StandbyWell
(I#%f%)

0.030 0.5 ().019 O.lx 0.f~3 ().OfM}l (J.f103WOOS O.f)fM)l ().fN)
0.020 0.3 (. 010 0.lx 0.(}24 f).oml 0fM)3 [).(MM)5().ftflf)l 0.0)
0.017 {).1 0.003 0.21 0.018 o.mnt f).ooi o.w5 o.oflol 0.01

Welllnactivc
0.011 0.1 O.(lf)z0.17 ().019 f).fml ().(X)1O,mf)s O.oflol 0.01

O.oif) 0.1 O.(MUO.lfl f).021 O.0001 O.OfJl0.f10f)5O.(MN)l0.01
O.f10 0.1 f).fNu 0,07 0.040 [).OW)I O.(M)lfM1005 f).OfX)l 0.01
().()1() 00] ().003 o.fuf o.f)79 f).mf)l f).fm fMfN)5 (Loflf)l 0.01

. WellInadivc
O.f)lf) 0.1 O.(M)If).lf’) f).f)lfi Oem)l 0.001 (mm O.fml 0.01
o.f)lo 0.1 fulf)l O.OR flf)12 f).fnm fmf)l f)mfm mm 0.01
O.OI(J0.1 O.(M)I f).f)7 1).019flflflo2 f).flf)l f).fm5 O.fMN)l0.0!

O.(JIZ10.0 O.ol)sO.is f).ol1 O.oftf)l ‘LOW O.fms (LOW 0.01
0.012 10.0 0.001 0.0$ 0.006 O.ofxli 0.(K)2().flflfti O.oflof 0.01
0.013 10.0 o.(lf)l f).t3 0.013 f).fmol O.flfn o.fJfM)3fU-loo50.01
O.(JI2IO.(I o.(Mlt f).04 f).flo7 f).fmol O.(IO2fmlfn fmlf)s 0.01
f).f)2410.0 0.fJOlO.(N f).flfuffmlm O.flw o.fM)24O.fxlos 0.01

l.fm) fJ.1 fl.fm 0.05 O.fm O,mu mm f).fml f).flool 0.02

~.~]fJ ~03 O.ms 0.05 0.248 O.flflol O.m fMxlo5 Ooml 0.01

%ampkswerecolfccfcdinApfil 19W).



Tab& G-300lhnsporl of Ibdioouciide8 10Ruoo~in F8HhiaCanyotI d State RoadS02

Me NadiwctivityinSctiutiow WdioactivityonSusprnddScdimeatsb

:.WPu +8* t!?(”s %r
iO%Ci/mL 1[1%K”tlmi. IO%C”i/mL IO%Ci/mL

3P2B 0.02S (O.olfpo.ooh (().011) 27.6
3/13No 0.024 (tMli4) 0.024 (0.017) W.s
.mwo 0.010 (M.N17)0.00s (0.014) 2’2.2
49*) 11.024@.oi4) 0.(M5 (0.011) i31.
W21Nl O.(U7 (o.ol17)0.027 (0.012) IN!
WMMl 0.024 (0.013) O.oi: (0.012) —
uf7No 0.032 (0.014) O.ool)(0.010)70t.
tl/t*w 0.076 (0.031) O.mn)(().01()) 79.Q
pfi,~) (MNJ (0.O.M)O.[Mu(fJ.~H)7)--

1.10
0.03

1.10
—

3}{

IO%Ci/mL

43
<(L3
0.7U
().40
MO

4.3
43

1.80
1.40
~o~

().70
~.-)

t).lt
O.ul
O,?al

156 (().()7)
5.02 (().2())
4.11 (().16)
4.67 (0.23)
1.i2 ((MM)
—
MN (().13)
S.l?l ((.).11)

3I.1O (1.13)

:.v~

pCi/g

0.12(0.01)
0.04(Ml)
0.0s(0.01)
().1.3(0.03)
().04(0.01)

0.02(0.01)
0.0s(().01)
0.09 (0.04)

I

I



- !.. .
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,1’umberoj(.”ompoundsAnalyzd

Perimeter.WdOns
IAMAlammRc=tvoir
Gu~jcCanyon
Frijoks
LaMcSilaSpring
SacredSpring
IndianSpring

on..Sde.Wdiow
‘rCslwell 3
Tcti WellDT.5A
TcsfWell8
Tc~[w~ll DT.$J
TCSI~’C~~~-]1)
Cahada&l i3ucy
Pajati10
WaterCanysmal Bela
Pco-1
~o.~

PCO-3

EJ’jfhmtlRAw Areav
Acld4%eMo(%nyon

Tc.v[WCII1A

Wahr.$upplyad lX91ri$u#0nSpem
I.os AIattms W“ell}Ield

WCULA.IB
well lA=2
wellIA3
well M.5
well LA*6

otOWl WeH Elcld
Wdl 0.1
Wctlo-4

68

0
0
0
0
0
0

o
(J

J

o
1
0
0
0
0

0
0
0
(-J
o
t)
o
0
(1
o
0

0

0

0f?
o

U
u



Rtgiontd Stdimtn!s
Chamila
. ,tlh!]~~

( / .!.

2 d;:]

Pajarilt}
Wa[cr
Anch(~
Frijoks
CochiIi
Bcmalilh)
JcmczRivet

Pen”mekrSedimtn&
Guajca[ SR 4
BayoalSR-.f
%ndiaatSR.4
WrlandmlalSR-4
Cahda dclBucyafSR.4
PajaritoatSR-4
P(}trilloatSR..S
FcnccatSR-f
WaIcralSR.4
hdio atSR-4
AnchoalSR.4
Frijak\ al Nalional$fonumcfi;

t{cadqumffcfs

EJJhentRtlea.wArea Swdiment.g
Md.l%cbla (’mpn

*U %“cir
Puchll)1
Pueblo2
IiamillonBendSpfing
Pueblo3
PuebloalSR..f

36”05”
36”12”
35’52-

Sfnxl
Sm
S237
S305
S37:

J5’37”
35”17”
35”44)”

X135
N1OO
IS(M
s(m)

SI05
S136
S139
s17fJ

!J2S5
cj~~)

X$25
?it~J

Nt20
~ !fjs

~fJ9fJ

lsfJ70

sfru)
NiJ75
so%
NfMlo
W75
N075
,s065
Nflfbf
?#J6S
sf~s
N!(M1

(,.4 1

lo6”fJ7”
106”58”
lo6”f)ll”

E4W
E410
ICI(UI
E335
Ens

mow
kL4e36”
106”44”

E4JUJ
E455
S314- ..
E350
EM)
E32f)
E2n5
E~~

E260

E250
EMS

H)lo
E(JX5

E145

E2M
E31s
E35fJ

E160
E205
~,~[,

E120
E2fMJ
E215
E~7f)

Em
E405
E51rJ
E5AfI

—
—
—
—
—

—
—
—
—

19

21

22
23

24
25
26
27

28
29
30
31
32
33
34
35
36
37
3U



LOSAMMOSMTIOML LABORATORY
EWIRONMENTMSURVEILLANCE 1990 —~

Ej’fluwstRtltastArea StdimentsKent)
b!ortmtdadt“anyom

MorfnmladnearCMR Buiiding
MwlandmiWCSIOfGS.1
A%wandat!atGS-1
MOrlandadal MCO-5
Mt~tiandadat5tc0.7

?%rfandadal hfCO-V
,Mmfandadal XfCO.i3

hgkuuf!sdv
RioChama
EmhudO
O1Owi
ScarSanfaCruZ
Cochi\i
Bcmalilk]
lcmc~

PenmtterSm”&
LoSAlafnos$wftsmanCiUh
North%ka
1A-U
TA.49
WhileRock{CMI)
T.wnkawi

OnJile Soih
TA-21
Em OfTA.53
TA-50
TwwMik Mma
EavfofTA.54
R-SiteRoadEaSI
POlriliODrive
S-Silc
Nc%rtestWCIJfYr.9
NcafTA-33

Nw)
NW
No40
N035
N025
N030
No15

36”05”
36”12-
35”52-
35d59-
3s”37°
35*t7“
35”40”

N240
N134
NoM)
S165
SOS5
Nom

N095
N051
N035
:4025

w?
SM5
so35
Slw
cyas

E036
Em
E105
EIS5
Eiw
E21S
E2.50

39
40
41
42
43
44
43

IIJ6W7”
I05”5U”
W6bmg —
105”54° —
lo6”19- —
1(16”36”
lfM’44°

E215 St
EitM S2
W075 S3
EW S4
EM S5
E31O S6

E1441
E21fi
E4PJ5
E030
E2W
E103
E195

W025
E140
E~~5

S7
S8
S9

Slo
Sll
S12
S13
S!4
S15
SM

%il \ampiingioca[im~arc giwn in Fip. 15 and 2f};
and21.
%C fic wlimcnfMatuwmon Pofriiio.FCIKC.Indio,WafcreandAnchaCanywmiwa;cdatSIaMRoad4
arccemsidcrcdpcrimcfcr~tatiim~hccauwaii i~hjmfcq faciiilic+arciocatcdw- of SIafcRoad4. Eighf
addili(mal wiimcnf sfzfiwm arc hard af Ihccodhtntx of k Rio GramkandIiu fi~ih~ingmajor
canycm:Samiia.CailadaAm-ha,Mnrfandad.Pajarifo.Wafer,Anchn.Chaquihui.andF@dcs.

( , .: a
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Tabk G.3!L Tmre lbltfab(total)in kdmtw!kdmtds (~m)b

SmdiaaI SR-4 ().9
MottandadatSR-4 1.s
~ihda dclIhlC)”aCSR-4 0.5
fbjanw ●t St?-.; 0.3!%
PWillo ●l SN4 0.s
FcwxatSR.4 05
IndioatSR.4 04$
WaterS:SR.4 0s
Ancbo●t SR-4 0.s

4
4
4
4
4
4
4
4
4

9.1
Y.1
4
4
9.1
n.~

9.8
4
4.4

0.02s
O.J)WJ

0,02s
0.022s
0.02s
0.03
0.02s
0.02s
0.02s

Ik@4%0climit 0.> 1.0 100 4 4 0,02s

20.0 0.13
20.0 0.13

g~
●

~.o 15
20.0 0.05 ii

22.0 0.05 ;~20.0 0.os5
m) (J.I

w-

20.0 (M
5
$ !

20.0 0.05

20 0.s
E~
2+

H
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LOSAMMOS NATIONALLABORATORY
EWRONMENTA~~u~lL~~CEl* ~

“#’ahlcG=39.Numhcrof Krsulls abvethc Analytical 1.OQS
ftmOtypnic~ in .Sedimentifrom

Regional●nd l’erimckr f-atlun.s

..aypt of Organic C“umpound

Vdatik .Semiv’olatiie Ptaticidc )imbicidc )’oi

Number u~l”ompcwnds
Anal’ed

Regianal.Stdimtnti
RioChama
Emhudo
OtOwi
SantaCrw
Cm-hiti
Bcmaiiiht
Jcmc/

Ptn”mtlerScdimrnts
GuzjcnfSR.4
BayoatSR-4
SandiaatSR-4
MortandadatSR-4
CafiadadcBucymSR.4
PajarihatSR.4
PnviiioaISR-4
Fem..atSR4
IndioalSR.4
Wateral SR-4
Anc!matSR-4
Fnjdm aI National
Mmtumcntlfcdquancrs

Ej’fluentRelta.wArta Stdimti&
AcU-Puchla( “mtyom

Pucl_)iotiSR04

W.lm A!81mMCmyam
kAJamaat SR=4

68

1
0

1
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

0

19

0
0
0
0
0
0
0

0
0
0
0
0
0
(i
o
0
0
0
G

2

0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0

4

0
0
0
0
t)
o
0

0
0
0
0
0
0
0
0
0
0
0
0



Tab& C- SkluhedcalAaalysesofSedhmtats thm aaAcdve Wsste Maaqpma t Ama (TA44)S

3;: IY?(-J Total Unaiua zm~ mw~ Caama
l=atlaa (lea @/ln&) (PCUE) (~ (Xx@ (pcUg) (cOuab/mia/g)

.WtionNuabtt
1
3-

3
4

s
6
7
8
9

n. .
.>
u M8JCiQUI~llmktm

Blc@Ouad(1974-1986)

Maximumcoacsatratioaas●

pcmmm&0( t9ckg1011ad

I
AaIlykal limiuof~
——

ml(w)
230(2.0)
ux.llp,())

.s40(s.())
7[.0(7,()]
.NLO@.())
444)(4.())
43D(4.0)
.19.0(s.0)

.5s.(3(0.())

4).07(0.07)
0.05(0.07)
OM(o.07)
0.37(0.09)
0.Mfo.wu
Ml?@.(b)
QOI(O.07)
QIqo.m)
OW(O.07)

037(0.09)

0.44

M

0.1

1.6(0.2)
2.7(0..3)
2.3(U)
3.U(O.4)
2.?(0.2)
2-1(0.2)
2.1(0.2)
2.7(03)
2-3(0.2)

3A(0.4)

4.4

0.002(0.(M)Ij
().r)()q().(J()~)

0.004(0.001)
O.ms(().ml)
0.006(0.002)
O.wlqo,ool)
0.(M)S(O.003)
0.W3(0.(N)2)
W03(o.u)l)

O.ooqo.m]

86

03

133

0.002

I ‘Samples WWKtxdkacdia AUCUM199@couatiagumn8idcs arcia pafc~

0.003(04XU)
Omqo.aht)
0.012(0.002)
o.021(o.a)2)
0.017(0.002)
0.O.XJ(O.002)
o.029(o.m3)
0.013(0.003)
o.o13(o.a12)

o.029@.m3)

0.023

lx

0.002

2.2(05)
3.7(0.5)
3.7(0,6)
Iqo.s)
4.3(0.6)
3.1(().5)

3.qo3)
3.qo.s)
3.8(0.6]

4.3(0.6)

7.9

54

0.1



L
o
sA

L
A

M
o

s?4A
T

IO
M

Lt.A
80F

u
m

fw

.

E
N

vIR
O

M
M

E
N

T
U

S
U

R
V

H
U

A
N

C
E

1090

(;.5.$
J’



Tabk G4L l’mm Mctab io%dUt~OExtmctcdti
Sdlawots ●t TA=49(m@)

Ee Ni
CN

& k cd Cr Ng Ph-- se lm~ -

I i.tihlwnphmhm
t lmlcthrrshtdJ 1.0 N/Aso

(’.1MIS

0.01
0.01
0.01
0.01
0.01
0.01
O.(N
0.01
0.01
O.ot
0.01
0.01

0.01

5.(I NIA NIA

0.s 0.01 ().04 0.(M)2 0.0s ().WI 0.01 0.01 0.01

S1.tuolm
A. 1
A-2
..\.;

0.1
0.1
0.1
0.1
0.1
O.t
O.t
0.1
0.1
0.1
O.t
0.1

(MIO02
0.0002
O.alw
0.0002
o.m2
O.alw
o.axn
O.OW
O.allu
11.ow
O.ou):
o.alu2

1.0
1.0
1,0
1.0
1.0
1.0
1.0
1,0
t.o
1.0
1.0
1.0

0.001
0.001
O.(M)1
0.003
0001
0.001
0.001
Owl
O.wt
O.a)l
O.a)l
0.001

moos
O.aw
O.mos
Osm!!
O.ales
O.olMls
O.om
O.mos
o.m5
O.(MM)5
o.om5
0.0005

O.(J15
()~~

0.(112
0.015
().01s
0,01s
0.01s
0.012
O,ols
O.O1
0.015
0.01s

0.1
0.1
0.1
0.t
0.1
O.i
0.1
0.I
0.1
0.1
0.1
0.1

z\-d
.+ -aJ\
Pj.s
A4
A.?
A-s
A.9
A-10 t.

, ;

(J.lS 0.1 O.aloz Lo 0.000S 0.015 0.01
I .—
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TAk (;-44. l.ocrIIionsof Ilcchi*c\

Ncmh..sowh ES,bwesl
Stat&m (“oordkata (“oordiaalc
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Sfiitimum

C“cxhM#
s
%kan
w do
Sfinimuk
Sfaximum

Cruppit
/\hlquil#

s
Mcacl
Sfd&v
Minimum
Maximum

(“achiti%
s

; Sfcan
!hd&v
Minimum
Maximum

II
w
334
-w
927

12
203
m
-32
4%

(58)
(74?!)

(44)
(384)

(120)
( 170J

(60)
{4s9)

11
6.5
0.6
0.7 (0.1)

12.3 (1.3)

12
5.9
3.6
1A (0.2)

to.4 (1 O)

46
1.7
0.4
0.s ((L1)
3.2 (0.3)

12
4.9
Lo
3.6 (0.1)
7.6 [U7)

12
5

10
-11 (3)
2s(35)

11
3
#
o (2)

16 {32)

?5
5
4

-5 (6)
H {14)

12
7

!1
-5 (3)
3s (26)

Wmmlingunecrrainfie~areinpafeatlmcs.

qhla arefnnnIW.

cDaraarchn 1986=WfW.

\



LOSMAWS NATIONALIABORAT9RY
ENWOWWTAL SURVEILW*CE!9W %

\

I“mhk(;-47. .Sddd Ihtdhutlidm in l.wd und 14cgiwaidIhmq (“dlwted I)urhtg 19x9,8

.811 11~ 1l.~a 94>g” !.( “v *cJflt I.t?f“,
.stdhm fy(”i/I.l (@”i;l.) fftf”i’l.) (p(’t’I.) Ip{”i’f.) (p8”~I,) (p(”i’I.)— ...... ...

6!!
(1 7tlf))

1s0
(1 70tJ)

—

----- —

14
(4fJtJ)

*3
( I 7(10)

2fl

(4(N))

f]s

(I 7(X))

I

-4
(ml)

52
(1 7(MJ)

-9
(w))

-1 lfJ
(w’)

14
(400)

‘CountingunccflainficsxrcinpzfcnlhcwS.

( , *3!



L
O

S
A

lA
M

O
S

N
A

T
IO

N
A

LU
B

O
R

A
T

O
R

Y
E

N
V

IR
O

N
M

E
N

T
A

LSU
R

V
E

IL
L

A
N

C
E1S

90

u

.
m

?oIf-J

.
.

.
o

“v
‘i

o
“v

m

o
$n7

G
-61



LOSAIAMOSNATIONALUBORATORY
ENVIRONMENTALSURVEILLANCE1990

“I”uhh!(LW. Sdedd hdimluclide~in I,wwIundRcgiwmlIhw (!tdleckdduring1W9.8

‘H 7He 22NU S4Mn 57(-0 “RI) 131(‘s 1lrunium
Statiun (p(~ill.), (p(:i/g) (p(:ilg) (p(:ilg) (p(:i/gJ (p(:ilg) (p(:i/g) (rig/g)

El Rnncho 7(M)
(300)

Chhn;iyo 2(M)
(300)

SiinJui{n 300
(300)

LosAlmus 100
(3(M))

LA)wcrMomnd,,d 44(m)
(4 Ooo)

Stare Rod 4b

SIaIc RoiId4’

TA-9

TA-15

TA-16

TA-21

TA-33

TA-50

TA-53

TA-54

(;R)
5 ~)o

(6(N))

1500
(3(M))

780000
(~oooo)

1800
(400)

18000
(2 Ooo)

430 (xx)
(40[JO())

190000
(2 OfM))

3300000
(300 [MM))

1WO (NH)
(200 00())

4.8(J
(78)

2.76
(71)

11.01
(72)

10.41
(77)

1.87
(61)

0.66
(73)

7.05
(75)

4.23
(59)

5.37
(69)

4.21
(54)

5.93
(57)

3.77
(84)

3.40
(66)

8.29
(73)

3.10
(74)

-oo~q

(5.30)

-0.07
(4.84)

().22
(4.92)

-0.35
(5.20)

(J.5Y
(4.10)

0.03
(4.97)

-0.36
(5.11)

(::3)

oo4~
(4.6H)

0.37
(3.61i)

0.18
(3.89)

-54
(5.66)

-0.16
(4.46)

45.76
(1.49)

0.45
(5.01)

0.11
(4.54)

(H)

0.21
(40~~)

-0.09
(4.46)

033
(3.51.)

-0.12
(4,26)

-0.06
(4.38)

-().11
(3.46)

-0.11
(4.01)

0.10
(3.16)

0.17
(3.33)

-0.21
(4.85)

-0.12
(3.82)

6.05
(0.57)

0.04
(4,29)

0.(-)8
(1.29)

0.17
(1.J7)

0.08
(1.2(J)

0,25
(1.26)

(R)

0.14
(1.21)

0.14
(1.24)

0.04
(0.98)

0.15
(1.14)

0.05
(0.89)

(J.22
(0.94)

0.08
(1.37)

[).20
(1.08)

6.56
(0.28)

0.19
(1.22)

(!,:.(;

(!f) \5)

-0,15
(Y.44j

().45
(9.61)

0,57
(10.16)

0.11
(N.(M))

0.08
(9.71)

0.44
(9.97)

0.65
(7.89)

0.27
(9.13)

0.23
(7.19)

0.59
(7.59)

0.32
(11.05)

0.11
(8.71)

0.21
(9.71)

0.26
(9.77)

(). It!

(3.03)

().17
(2.76)

(J.1X
(2.s1)

().()7
(2.97)

0.01
(2.34)

().08
(2.84)

(J.16
(2.92)

0.10
(2.30)

o.11
(2.67)

().06
(2.11)

{J.(N
(2.22)

(J.]4
(3.23)

().00
(2.55)

0.24
(2.84)

0.03
(2.X6)

14
(1.5)

Z()

(1.X)

(7.1)

14
(1.4)

53
(3.0)

33
(3.0)

29

(2.[))

31
(2.0)

30
(2.0)

23
(1.0)

Iof)
(5)

47
(3.(J)

37
(3.0)

20
(1.8)

24
(1.9)

aCounlingunccrtainlics;wcin v~rcn[hcscs.
hbx.;,lcd–nc.r MCI.Ttlw~r.

Cbx”aktlncw campground.
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LOSALAk”O~NATIONALlaboratory
ENVIRONMEITALSURVEILUWCE1990

Table(;-51. ifw.arduu~WroteMunugenumth“ucilitie$
at iMSAlwnos Mtthmid I~burutwy.

Inclushmin
Pm-tIi Permit
Applicationor

“1’echnicalArea t’acilityType <W.lhty Storage interim!$ttttu$

TA-3-29
TA-14(2 unils)
TA-15
TA- 15-1S4
TA-16
TA- !6 (6 units)

TA-16, Arm P
TA-16-W
TA.~ 1.61

TA-33-9(J
TA-33-92
TA-35-U5
TA-35-125
TA-36
TA-36-8
TA-3Y-6
TA-39-57
TA--MI[dctnnalion pit)
TA-50-1

TA-50-37

TA-50-6Y

TA-50-114
TA-53-166

TA -54, AreaG
TA-54, Arm 1{
TA-54. Am;tL

Conl;iincrs[oragc(2 uni[s)

Misccll;tntxntsuni[

Misccllarwus unil
Nfisccllwwousunit
Surfaw imfroumhnwtt

Miscdlaw.ws ttnil
L~nMilla
Corwrirwrstorage
Co; !aincrslorfigc
Contairwrstorage
Containerstorage
Surfxc inpnrndmenl
Surfx-c impoumtmcnt
Misccllmtmtsunit
Misdlancous unil

IMisccllancmtsunil
,Misdlancous unil
Miscdlarrcousunit
Batchtreatment
Contnirwrstorage
ContainerSIWIL.Y(60D)

Ccmcntirrg pfoccsb

(3mlro)lcd-nir incincra!,lr

(knlaincr >1.ritgc(room 115)
COnlaincrstor:tgc(roum 1!?)

Yes
Closul

Ycs
YL’S
Ycs
Ycs

Yl!!

YCS Inlcrim status
Inlcrim slntus
lnlcrintWrtus
Inlcrim slalus

Inkrirn SI;IIUS
Ntilhcr

Inlcriln stalu.

In[crimstntus
Inlcrim rmts

Irwrim st,,w

Nrilhcr

~il:l]cr

Intrfim sfatux

In;crim status

Inrcrim status

itwrim stalus

IWlhcr
Pcm)illcd
Pcrrnincd

Yes lntcrimstatus

Yes Intwn Mntus
Pcrrnitlcd

yc> lnluim%tatu~
Pcfmimf

Ycs lnl~rimSfatus
Yes lftfcrimSlafus
)’0 hwrimwmm

YC5 hllcrimSlatus
YC3 Intcritnwtlw
Ycs Inlrrimstaltm
Ycs Ifttrrirnsums
YY6 htlcfim%fatu*
YCR Inlrrimsfalus
Ycs Inllwm :txlus

Ncilhur
N1.i!hcr

fk~mi!!( II

Pwrnilftd

(, .(A



LOSAW03 NATIONAL~BORATORY
ENVIRONMENTALSURVEILLANCE1900

Tabk G-51 (Cont.)

1nclu~iortin
Part 11Permit
Applicationsor

TechnictiiArea Faciiity I“ype 40=Day !$toruge Interim Status

TA-54.Arc;tL LIIItifii!a Neither
Oil smrtigct;tnks Ciosd
Cmlaincr storage(2 unifs) Yes interimslams
G;Kcyiindcrsmragc(2 units) Ycs interimslafus

TA-54-8,AreaG Containers[oragc(6 units) Ycs Inlcrimstatus
Rc[ricvahlcslmagc(3 units) Ycs Irwim status

TA-54-33,Arm G Rdricvablcsloragcshaft(6 unils) Ycs Inlcrim status
TA-55-4 Conlaincrstorage(5 units) Ycs Interimsums

Containersloragcpad Yes Intcrirnslalus
13wastestoragetanks Ycs interimslnlOI.
fw cvaporr40rbottomssolution
CcmcnIingpruccss Yes Inlcrim status

aln~.rim~aluswa9tcnj~te~ in Novcmbcr198S. Theselandfiil~arcinlhcPr~cSS
ofbeingcimcd in accordartccwith Ncw Mexico HazardousWasteManagcmcntRcguialions.

(,.’



—— LOS WK1OSNATI(lNALIABORATORY ——

/“ ENVIRONMENTALSJRVEUdNCE 1990 ‘\

Jimtxrry2.$, IH)

Jnnu:try26, 1990

Fchru:lry12, 1990

March8, 1990

c)t)f)

!k?ay4, IWO

Juneltt, 1990

July5. IWO

July20, 1990

July31, 1990

August 24, 1990

Splcmhcr IH. I ‘)90

Scimxnhcr1~,191)lJ

Scptcvnlk,r26, I WI]

unumgthti l~httrittor~, fhe {1.S.fin~hammtmtidProhdon
Agency,wd hlewMexicu*skhvhwnmenud

lmprmwnwnt Dhhiun in 1990

LAPJLisvisitedhy EPA and NMEID !br njt}in~inspcctiwrof Ihc tJSTProgram.

1’IICL;dwr;IIorysuhmilludIhc 1989F~&riii Hwardous Wxs[c Ac[ivi[ics rcpor[
:(>DOE EPA/NMEID.

LANL rcccivcsappmvmlci(]surcpianfwTA-16%rftiu Irrqwumhncnlfrom
NMEID.

“Ilw FWfElt3/EPACOIN! UUICLIIIIC IIIUIWII RCRA cumpllanccinspwtiunOf IANL
on Mwch 5-9, 1990. !%vrralminorvid:lli(ms wererro:d in lhccioscouI.

The EPA issuesIIICIMWA ptirlitmof IIICh;lz;mhmsW;ISICp;mit. Bccumcs
nmdulcVIIIof thepcrmil. EffcclivcthIIc - Aprii 23, 1990. Pwfkm tippwdul
(R;K!nu-mimring).

Tiw Latxmmry subrni[tcdthe IYRYH;lz:mhusW;ISICimdW;IsIr Minimil;ltitw
RqwrI 10DOE 10sendm NMEiD/EPA.

The L-dwramryruccivd n nuticc d fiIIdiIIgs fur Janwtry’sUST inspection.
Two minor viokrlions wcw noml.

The Lh)rit[t)rj’ rc~:ci~wla NoliccOfViolalion (NOV) forthefinding..nf March
5, 1990NMEID/EPA :mnualRCRAcornpli:mccinspcctinn.

LANL, DOI! submit 1990-1991 invoicdrcgistrntiorr and payrncn[ for IJSTs.

LAINL, DOE submilnw“riltcnresponse10IhcJune18,1990 RCRA NOV.

NMEID acknowicJgcs rcccip~of Ihc rqxmsc 10the R(HW IUOV and

nxognizcs ~ha{till ci[cd vmktliorts h;wc been wldrcssal. The NOV actimrwill
hefomvtlly cloxxi when information on Ihccluswcof a mixedwastetankis
SUIUIIi[kd 10Ihc S1;SIC.

I, AXI..DOE suhmil writhmnt)lifica[ion10NMEID regarding Ihrcc USTS that
fnilcd[ightncssICSIS.

L/\SI submitsfind CHusurcRcpon for theTA-16 Su$fa(.t”impmmthnurtIO
s\!i;II~. A copywnsalsoscm10EPARcgiwi W.

Met with NMEi D todiscusscktssificdwti~c, mixd wtisIcPartA, permit
modifii.;ilitmrequest,;ImiERProgrwnapprowh IV ciusurcof RCRA units.

~~gfiinIIIC:wilt] SI;IIC(III pcrmilnllmtil’i~wli(mrquc”sl.

( 1-r)r)



Octohv 2, 1990

Ocldx’r 3, IWO

Ocldxr 10, 1990

Oclobcr16,1990

!NOvtmbcr 2, 1990

Novcmtwr 7.1990

Nmwmtwr 2S, 199(]

Novcmhcr28, 1990

Dcccmbcr 12, 1990

Dcccmbcr14,1990

Dcccmbcr20, 1990

Dcccmhcr29, 1990

LOSAIAM(JSNATIONALLABORATORY
ENVIRONMENTALSURVEILLANCE1990

‘I”uhle(;-52 ((hint)

LANL, DOEsutvni[infommliond TA-53 tank cikd intheJunelx RCRA
NOV.

LANL, DOE submit wrilhm nolifkwiun 10NMEID rcgim!ing two USTSM
failedtighuwssIUS:S.

LANL, DOEcdl NMEID [osnlisfya 24 hr. nulifia~ion rquirmm[. Thc
notificationwasfor ii rtkii~” from UST xtTA-55.

LANL, DOE suhmitwrilkvrnotification10NMEID of a UST king rup[urul;M
TA-55 hj’ it bit~kh(~c.

DOE submk Class I mwlifka[ion [o Ihc RCfW Permit10clarify information
rcgnrdingradioactivew;islc.

LANL sendswriucrrnotification10NMEID UST Bureauregarding:hcrcmrwrd
ml rcplxccnmt d Ianti iu TA -16!hvicc St;ltion.

LANL srmtlswrit!cn stirlusrqwrt 10NMEID UST BurcnuregardingUST
rwvowdatTA-55. This wits Ihc final rciwrtrequiredby PartXII of theNM
UST rqydations.

LANL sendswriucnnoti!ica[ion10NMEID UST Bureaunotifyingthemthatthe
Lllmatory plans on rcmoving several USTS during fW91. This nrrtiftca[ion
must bc rcccivcd3(Idaysprit)r10construction.

XMEID issuesIcucrstatingtheAttachment1reportssubmit[cd10thcmcanbe
in Ihcform if summaryreportsif alltherccortfsareavailablefor their review.

NMEID issuesNOV stalingIhatsummaryreportshavenotbeensubmittedon
[imc

DOE/LANL havetncctingwilh NMEID cxplnining a misundcrslmtdirtgon [hc
suhmiltnlof thereports(i.e., LANL awailingthelcucrfrom!hcNMEID - issued
on 12/12/90)

DOE issuesIc[tcrdrafrct!by HSE41bringingitt~otpcstionproposedsolidwasIc
managcmcrttregulations.At issuewereproposalstopotentiallyrestrictlow
Icvclradioacqivcwastes,conflictwiththeERprogram,andunfairrcs!riclionson
govcmrncntfacilitiesseekingvariimccsfromtheregulations.

(;.67



LOSAIAMOSNATIONALMBORATORY
ENVIRONMENTALSUt7VElLlANCE1990

“I”dde(;-53. “I”ypesO(l)ischurg~sundPurumetersNftmitoredat
the1.ubnrakwyunderItsNPDKSkndt NMOtt28355

EPA
Identf!ica- Numl~r of %npling
thmNn. ‘I”ypenf Discharge outftllls hfonitwirrgRequired b“re(pmcy

OIA

02A

03A

04/4

050
051

05A

06A

128

s

NonmnIacIcoding
wmcr

Ra(lionctivcwasIc
Ircalmcntpknt
(TA-21& TA-50)

High explosives
wasfcwalcr

PhotoW.3S[CWaICr

Prinkdcircuithoard

Sanilwywastcwalcr

Tt~alsuspcntkd solids, kc

availnhkchlorine.pH,flow

pti, IuI;IIsusp.nkdso!ids,
flow,copper,iron, phosphorus,
sulfite, IoI;d chromium

ToI*I suspcndd solids, fwc
;wnilahlcuhlorinc,phosphorus.
pH, fh)W

pH, flnw

Amrnoni;l.uhcmic;doxygur
dCM6~d, I()[U1su$~”ndd dids,
cadmium, chromium, copper,

irnnoIcnd, mercury, zinc, pH,

flow

Chcmic:d oxygen dcnxrnd,pH,
flow,Wrl suspcmkdsolids

Cyanide,silver,pH, flow

pH, chcrnicaloxygenJcmand,
Iolalsuspcndal solids, irtm,

copper, silver,fluw

Bi*hcmicaloxygendcmand,
fkw, pH,totalsuspendedsolids,
fcca[coli(ormkkrh

MIM)Ihly

Weekly

Wct”kiy

Weekly

Weekly

Weekly

Weekly

Weekly

Variahlcfrequency,
fromthreepm mrxnh
10oncequartcdy

G-(M



LOSAlAMO’;NATIONAL IABORAYORY

~ ‘Nv’RONMEN’’s”RvE’L”cE’” ~

‘I”uhk(;-54. I.imitsI{stablishedhyNPI)ESPermitNMO02fLW!i
for Sunitury OutfullDiwhnrges

Pcrmil Diiiiy Dilily Unil Of
Di*”hi\rgcCmcgory Paramclcr Average Maximum Mcasurcmcnt

01S TA-3 TrcitttutntPlirnt” BOD

TSS

Fecalcoliformbacteria

ox TA.9 Lagoonand

SandFihcrs

03S TA-i6TrcatmcntPlant

0S TA-18bgootts

05S TA-21 PackagePlant

pH

BOD

TSS

pH

BOD

TSS

pH

BOD

Tss

pH

BOD

Tss

pH

30.0
225.2
30.0

225.2
1m.o

69

30.0
0.3

30.0
0.3

6-Y

30.0
25.0
30.0
25.0
69

30.0
0.5

30.0
0.5

69

30.0
4.3

30.0
4.3

69

4s.0
WA
45.0
NIA

2moo
6-9

45.0
NIA
45.0
N/A
6-9

4s.()
NIA
45.0
NIA
6-9

45.0
N/A
90.0
NJA
6-9

45.0
NIA
A5J)

WA
6-9

mgll
lb/day
mg/1

ibrlkly
or~loo”ml

slandardunit

mg/1
ItJ/day
mg/1

Mlay
standardunit

mg/1
Iway
mg/1

itvllay
slandardunit

mg/i
Ihlday
m#l

Ihfday
sfandardunil

mgll
May
m#l

Ilway

sfandardunit

\
G.(,9
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~ ‘“”’’O””’”’’’s”’”’’’”’”” ~

‘l”uhle(;44 ((’trot)

Pcrmil Daily Doily Unil Of

DischargeCatcgwy Pmamclcr Averilgc Mnximum Mcasurcmcn!

07S TA-46N L~goons& BOO

SandFilkfs
Tss

pH

09s TA-53 LqplOns BOD

Tss

10STA-35 Lagoons& BOD
Sfl~ Fi~lc=

TSS

pH

12STA-46SIagoom BOD

Tss

pH

30.()
1.3

30.0
1.3

69

30.6

2.3
30.0
2.3

$9

30.0
3.0

~.fJ

3.0
&9

30.0
0.5

30.0
0.5

6-9

45.0
NIA
45.0
NIA
69

45,(I
N/A
W.o
NIA
6-9

45.0
31A
90.0
NIA
69

45.0
WA
90.0
0.5
6-9

mg/1
Ibid
n@l
M

standardunit

mg/1

Ih!day

Ill@

Illflkly

slnndnrdunil

m~
Ml
mgll

It?;d

slandardunil

m#l
lbhi
mf#l
lbld

s[andardunit

G-70
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‘I”ahie(;-53. NPIW:S Permit Monitoring of Hlluent QuuliIy at
Sanitary .SewageTreatmentoutfuiis

l)ischa~e Numberof
Location(Outfaii) %mit Parameter Dcviutions KangeOfDeviation—

TA-3 (01s)

TA-9 (02s)

TA-16 (03s)

TA-18 (04S)

TA-21 (05S)

TA-35 (10S)

TA-41(06S)

TA-46 (07S)

TA-46(12S)

TA-53(09S)

BODa
TSSh
Fccaicxdifmmbiictcriac
~Hd

BOD
TSS
pH

BOD
TSS
pH

BOD
~“SS(9(J)

pH

BOD
TSS
pH

BOD
TSS(90)
pH

BOD
?SS
Fecalcoliformbacteria
pH

BOD
TSS
pH

BOD
1SS
pH

BOD
1“SS(9(J)
pH

1
1
1
0

0

:

o
0
1

0
0
0

1
1
0

0
0
0

0
0
0
0

0
0
0

1
1
I

o
0“
0

46.8
98.5

1200U’NJ
—

—
—
.-

—
—
9.3

—
—
—

76.6
S2.O
—

—
—
—

—
—
—
—

—
—
—

180.0
105.1
9.Q

—
—
—

aBinchcmicaioxygendcmand(BOD) pcrmil iimils arc 3(J mg/L (20.day average)and 45 mg/L
(7-dayaverage).

~olai suqxndcd soiids(TSS) pcrmi[ iimi[s arc 3fJm#L (20.day average)and 45 mg/L Or90
m@ (7-ddyaverage} dcpcndcnl on Ihc qxcific oulfaii.

cFccal cuiiform hac[cria Iimils arc 1O(MJorganisms/lUl mL (2(J.d;syaverage) and 2 (JWJ
organismsll(~tmL(7-dayaverage).
~Rangc,,( ~rmil p}{Iimi;~ishctwccn6.fJand94)SlandWdunits.

A



LOS AMMOS NATIONAL LABORATORY

ENv IRCNME?JTAL SURVEILLANCE 1990

03ATrcnkd coding W.;IICI

TSS

Ftlx c1
pll

TSS
Fc
Cu
P

sot
Cr
pl{

TSS
FreeCl
P

pti

CODa
CODh
TSS=
TSSh

30.()
(Jo~

6-9

30
10
1

20
35

Rcptm
6 v

30.0
0.2
5.(J

f)-t)

1X8
W.(J

3.U
in.8

I(n).()
0.5

6-Y

1(M
40

1
4(J
70

Rqwrt
(,-()

i(n).t)
().5
5.0

6-9

37.5
IYi.(:

12.C
62.6

Illgll .

In@L
d;mdiltd unil

In.gl[.

Ing’1.
Ill#i.

lng/L

Ill#l.

m#L
s!;lntlardut~il

n)g/1.

Ill)!/l.

n@L

st;In&Itdunit

Ihldily
It)/{lay
Il)il!ay
Itvday

cd’
C(r’
CP
c?’
cu~
Cuh

Fca
Fch
Pl>a
phtl

Hg’
Hgh
Zn’
Znh
pti’
p}i~

0.01

()$6

0.02

(J.19

(J.13
0.63
f). I 3
I.(J

().(11

O.(J6
0.(lt)7
0.tJf)3
().13
()62

(j-()

6-9

O.(J6
0.3
().()S

[).3X

().13
{J.63
0.13
2.0
0.(13
0.15

fJ,02
().09
0.37

i .83
6-9
~-t)

It?thy
Itwy
Ilt;day

11’i(hly

May

It?lhy

M@”

Itl/day
Itwy
Ibhlay
It):day
way
Itllda}”
MIay
slwldartl unit

slamlxrd unil

(;.72 I
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LOSALAMOSNATIONALLABORATORY
ENVIRONMENTALSURVEILLANCE1990

Table G-56 ([ ”ont~

Permit I)uily lhily [Jnitof
DischargeC“ategory I%rumekr Avernge Muximum Measurement

05A High explosive COD 150.0 250.0 mg/L
TSS 30.0 45.(I n@L
pH 6-9 6-9 .sInndwdunil

f)6A Photo”W~StC Cfi 0.2 0,2 mg/L
Ag 0.5 1.0 n)g/L
pH 6-9 6-9 standardunit

128prin[cdcircuitbtxml ‘*OD 1.9 3.8 lblday
I S 1.25 2.5 Iblday
Fc O.(J5 0.1 Ibrday
Cu 0.05 0.1 Iblday
Ag Rcpor[ Rqort Ibfday
pH 6-9 6-9 standardunit

-—
●Limitationsfor outfall050 locatedal TA-21-257; COD = chemicaloxygendemand.
bLjnti[a[iomfor Outfall051 Iocatcdal TA-50-i.

-— —
G-73



LOSAMOS NATIONALtiBORATORY
ENVIRONMENTALSURVEILbWCE;990

I’aide(;47. NIWtXl)ermit IWJnitoringof IOlluent Quulity MIIndushid outftillss

NumberOf
I)ischwge outfall 4Numhwof l’t!rmit Numberof ksngenf olltfdk with
category N(L outtalk Ptwumeler Dtwiuliuns Deviathms—— I)eviatitms

POwcrplanl

Boikr blowdown

Noncmm@
coolingw’atcr

Radimctivcwaste
lr:almcnl plant

High cxplnsivc

(J1A

(J~A

03A

(J4A

051 and

050

05A

1

2

38

34

2

21

TSSb
FreeCl
pH

pli
TSS
Cu
Fc
P
so,
Ci

TSS
FreeCl
P
pH
Oil Shccnc
Off+kwmal

Dischargcc

pH

CODd
TSS
cd
Cr
Cu
Fc
Pb
Hg
Zn
pH

COD
TSS
pH
Oil Rclcas&

1
(J
21

2
tJ
o

0

0

(J

o

2
3
6
(J
3

1

0

0
0
0
(J
o
0
0
0
0
0

1
1
0
1

682.()
—

2.2-i 2.5

9.5
—
—
—
—
—
—

101.0-300.(J
0.7-17.9
5.9-24.2

—
—

—

—

—
—
—
—
—
—
—
—
—
—

452.0
144.0
—
—

I
o
1

1
0
0
0
(J
(1
(J

~

3
4
(J
1

1

0

0
0
0
0
0
()
o
0
f)
o

1
1
0
1

G-7.$
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“- 7

“I”ulde(;.57 ((*M)

Number01
Bischarge Oulrull Numberof Permit Nuwberof Rangeof outfullswith
Categufj No. outfalls Parameter Deviations Deviations I)etciations

Photowaslc 06A 13 CN
Ag
TSS
pH

Prinlcdcircuit l~g 1 pH
board COD

Ag
Fc
Cu
TSS

112

alimils setby [hcNPDES pcrnli[MCprcscnkdin TableG-54.

WotiIl suspcmktsolids.
Climirs notinctmkxiin NPDES pcmlit.

~Chcmic~Oxygcndcmand.

o

1
0
0

(1
o

1
(J
(J

—

1.8
—
—

—
—

0.246
—
—

()

1
0
0

0
0

1
0
0

G-75
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I“ahleG-58. E“edcralF“acllity(“ompllanceAgreement: Schedulefnr
UpgradingthuIdwrukwy’sWttstewutwoulfalk

SfMuSor
outfldls Dale “I”argetMC

Outfa!f02A (BtJi!crBl(Jn*dtj6*n)
Finaldesigncornpkk

Advcrtiscmcrrlofconsmrclionconfracl
Awardof cwnstructi(mcontrnct
Conslrudiwrcwnplc[ion
In compliancewilh firudIimils

Outfal105A (ME \Vu.~tew*aterDLvcharge)
Finaldesigncornplctc
Advcrtiscnwn[of cwnswuctioncontract
A~’ardOfconslfuclinnc“onlracl
CorWrucliuncornpklion
In compliancewith final limits

Outfal104S (TA-18 Sunitary TreatmentPhnt)”
OulJall09S {TA-53 Sunitary Lagaans)g
Outfall 10S (TA-35 Sanitaty Lagaans)

Finaldesigncomplc!c
Advcrliscmcntnf construc[i(mconlract
Awardof corwrucfioncorwacf

Cons:ruclioncompklimr
Specialfacilitiescwmplctionandfacilily slarlup
In compliancewith final Iirni[s

OutfalI05S (TA-21 Sanitary Package Pkknt)b
Finaldesigncompkre
AJvcrliscmcruof consmrclionconlracl
AwmJ of con.slrudiwrctmlrad

Construdioncomplctimr
Spccid faci!i[icscomplc[ionandfacilily sIarIup
In compliancewilh fimtl Iirnils

Dcccnrbcr1Y88

Fcbrwuy 19t19
April IW9
Scplcmhcr19HY
(h”lolx!rIWW

Dcccmtwr1988
Fctmrary1%9
April 1989
Augusl1989
Odobcr 1989

June1990
Scplcmhcr1990
Dcccrnbw1989
January1992
June1992
July IW2

AugusI1990
Scplcmbcr1990
Dcccmhcr1990
January1992
June1992
July 1992

Cmlplm.1

Compkkd
Cmnplclcd
Comjdctcd
Comptclcd

Cwnplclcd
Cornplclcd
Cornplcfcd
Complctctl

Cornpktcd
Complclcd
Complclcd
June1992
June1W2
July 1W2

ComfdcIcd
ComplcIcd
Compkkd
Cornplctcd
Comp}cIcd
Cornplclcd

8SchcdulcImscdon Phase1(Trca;rnctiPlamCortwuction)of theSanitaryWas&walcrSyskms
Consnlidalirm(SWSC) Projccl.
bscbcdufckd on phaseI (SandFilterAddition)of lhcTA.2t ~ant Up&adcs.

G.7f)
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Table(;-59. lkkrul l%ciiilyCompiiunceA~eement:
Intecim(’ompllance!.imits

Di.schurget.imitntiona

DailyAverage i)ai[yAvelwge DailyMaximum
Effluent(“hwucteristic (Ildduy) [m#l.) (mg/1.)

Industrial Out’’ulk
oulfall OSA(Highk;xplusive)

Flow
Chcmic;tioxygent!cmmi
ToIal suspcmhtsolids

OutfiIil 02A (Iloiier Iliowdown)
Fiow
Total suspendedsolim
Total iron
Total copper
ToIiIl phosphorous
Sulfik!(m SOJ)
T(}tnichromium

Sanitary \Va.ste-J$71terOuflalb
Outfall 04S (Imcated at TA.Ni)

Flow
Biochemicaloxygendcmam!
ToInl suspendedsolids
pHb

Outfall05S(1.ocatedatTA.21)
Flow
Biochemicaloxygendcmand
Total suspcmtcdsolids
pH~

OUtfall 09s (lmcnted ●t“rA=s3)
Fh)w
BiochemicaloxygenJcmami
ToInl suspendedsolids
p}ib

Outfall10S(Imcatedat‘l”A-35j
Fiow
Biochcrnicalox?:cn dcmantl
Total suspcndcctsolids
ptfb

WA
N/A
N/A

WA
N/A
NtA
N/A
WA
NIA
WA

NIA
~.5

2.5
iWA

iUfA
12.5
12.5

NIA

WA
94
94

NIA
94
94

MA

●FlowsIWUSIhenvmi!orcdandrcpm?cd(in millionsof ~nllom perday).

‘The pH mustM Mwccn 6.(I ;Ind9,0 snmdnrdunitw

RcporI

650.0
60.0

Report
ltlo.o
20.0
2.0

30.0
4s.0

Report

Report
1(U)O

YO

Report
250.()

60.0
2.()

60.0
800

RcporI

RcporI Kqxw[
100 175
10U .XIO

5.5 minimum 11.5nmximum

Rqxxt RcporI
100 175
150 200

S.5 minimum I 1.5maximum

Rcpara N/A
ml 175
150 200

S.5mi~mu~ 11.Smaximum

Rcpwt Rcpnft
MO 175
}s0 ~)fj

5.5 minimum 11.5mnximum
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Tdk G-4(I(Caat!

Wan Numbtr of Days
_Rwqailatioa!k)’— .— PerYear

?m+lmktl 8.-.— .
nay

Mowtt Mom hlmhnam }.asr hlakhum Ihtt—.— — -— . ..—

WUW! 18.72 .W34 Iwl 1,4$4

SaWu
Wvstl I

Saw Max. Min.

Ihi!y PI?clp. Temp. Temp.
Meaa Maximum Ytar Mtiximurn Date AJ.10k 40”F s32°F

12.I 64.s IQ87 22.0
9.9 4N.5 IYR7 20.C

l:.{) 36.() 1973 1s.()
.t.b 33.6 IQSS 20.0
().Q 17.(1 1917 1?()

— — —
— — — —
—

0.1 6.0 1913 6.0
2.(I 20.() Iwt 9.0
4.6 .145 ~oq~ 14.()

12.8 41.3 1967 ~~.)

—

46

()
L1

(J
()

o
1
1
0
0
(1
o
0
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“l”uhlc(;-61. lm~Alarnos(“limut{dl~gicdSummwy for 1990

‘i”~nqwulurc (’1:)0—
r$lwls klxkmcs —

hleun %lenn
Month Mukimum hfinhwum A\cqe !f igh I)nk lmw Ihte

Jmwy
Fdwwy
March
Aprii
May
June
July
August
.Scp!wthr
Odtlbcr
!hvcm!wf
Dcccmhcr

Annunl

—— ——

35.6

?j 3-.
31.(1
4[).4
47.:
54.4
69.6
65.I
63.5

6U.3
.$()?

37.6

24.()

47.5

56
5(I
65
72
7.$
93
~M)
n7
H3
70
6 i
51

93

11
26

~]-~3

14
23
24

I
29

13

4

Is
9

6f24 - If)

I
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“l”ahk(;”63. 1990Weothcr IIighiighls

KeyJt~rAhhreviali(~ns:
SMDH Setmaximumdnilyhigh-lcmpcralurcrecd.
TMDii Tied n~,lximumLlily high.lcmpcralurerccwrd.
SMDL Sd minimumdnily Iow-tcrnpcraturcrcaml.
TMDL Tied minimumdnily Iow-wrnpcraturcword.
SMDP SCImaximumdnilyprccipitatiwtrecord.

TMDP Tied nmimum tinilyprcc.ipilatimtreed
SMDS Setmaximumdaily snowfnlliccord.

January
snowy.
Snowfnll= 17.5 in. (mmn.11= 12.1in.).
SMDS on Ihc )f!th: 12.0in.
Stmngwindsq~eithpcakguxIsof5tl and71 mphon [he241hand29th,rcspcclivdy.

February
Dry.
PrccipilaliOn= ().38 in. (normal= 0.80 in.).
Strmtgwindswith peakgusIsof62 mphonIhc Ifih.

March
DV with Iinlc wtmvfdl.
PrccipiIalion= 0.62 in. (normals 1.22in.}
Snowfall= 1.9 in. (normal= 12.0in.).
TMDHonthe211h:65’F.
TMD}{ onIhc22nd:65*F.

April
TMDH tmIhc 141h:72’F.
TMDH on Ik Mh: 71eF.
SIrongwindswith peakgustof 54 mphon lhc2flIlL

May
Smmgwindswilh peakgus[of50mphon Ihc241h.

June
Hoi - warmcslJuneon record.
MeanTcmpcrausrc- 69.6”F.(nonnd = 64.S°F).
PreviouswarmestJune:69.4°F. (lWI)
scam! most90c+Ftiaysin June:6 (Must in W80wiIb ~
SMD}{ on the51h: I17”F.
SMDH onthc 6th: fM6F.
TMDH on Ihc#[h: 87CF.
TMDH cmIhc 23r& ~F.
SMDH cmIhe241h:93”F.

G.U3



Table G.6J (Cunt)

Juk’y
TMDH on the ISI: 90”F.
Scvcrcttailslormin While Rm.kon Xhh - S9million paidin insumnccclnimsfor propertydnmagc.

%mc basctmll-sinxihail in While Rockwilh golf-h;dl-sizml(tillingin EasIGaIc area.
Prccipihmion(rnin& h~il) averaged1.2Sin. in White Rock,While RockY andkastGateon the

20th.
SMDPon the?hl: 1.24in. (1.18 in. fallsin I hr.).

/tURU.St..
Cool anddry,
Prccipitalion= 1.I!7in. (rtorntaI = 3.52in+).
TMDLon the ISI: 46”}:.
‘l MDLon the61h:46”F.
SMDL on the71h:42*F.
Hwwy rainat E.MIGwcon the21s1: 1.64 in. [(allsduringortchour).

September
Wet - wcltcst!@tcmbcr since1975.
Precipitation= 3.37 in. (normal= 2.12 in.).
SMDPon Ihc 16th: 0.94 in.
SMDPon hc 28th: ().50 in.

October
Dry.
Prccipilalion= 0.66 in. (normal= 1.30in.).
SMDLon the~th: 26”F.

November
Wet.
Prccipifalirm= 2.08 in. (normal= 1.02in.).
Strongwind reportedat AnchoCanyonon Ihc lsl: modularbuildhtgdamagcdandamtc pmtdcrusa

pinesblmvndown.
Peakgust=57 mphon the Ist at AreaG.
SMDP on the2nd= I.(M jn.
Peakgusl= 54 mphon lhc 26th.

December
Very cold - cnkfcstDcccmhcron rccctrd.
Mean tcmpcraturc= 24”F(Prcviwscoldcst 5 24.6°F in }931).
Normalknnpcrarurc= 30.1“F.
TMDLonthc 2nd: i I“F.
SMDLon the22n& -3*F.
SMDLon the23rd: -lWF(Prcviauscoldcst = -13’Fat Dcccmbcr9, 1978).
SMOLon Ihc 24th: -IO*F.
SomepipesINMM(mm Ihccdl nn k 23rd& 24th.
SSIDLon the3t)t!I:l“F.
Strongwindswith guws0:63 and64 mphon the2ndml 3(Jlh,rmpdit”cly.



LOSAUMOSNATIONALLABORATORY
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Table G.63 (Ccmt)

Annual
IWO meanIcmpcralurc= 47.5°F (normn!= 47.8”F).
1990prccipi!alion-18.71 in. (normal= 18.72in,).
1990snowfall= 42.9 in. (nomml= S9.0 in.).
Lcaslannualsnowfallsince1981.
1989-1990 winlcr seasonsnowfall= 41.2 in.
Lcaslwasonalsnowfallsince1977-1978.

L-.—
G.ns



LOSAUMOS NATIONALLABORATORY
ENVIRONMENTALSURVEIWCE 1900

Table(X4. HoleS1?40-1 Moisture (gru}imctric) md “I”rilium
(concentrationin hloistdre *:xtructedfrom (“treeSamples

Deptha Moisture tl-3~
ffl) (% by mum) (n(”itl.~

4
9
14
19
24
29
33
39
44
49
54
59
64
69
74
79
U4
89
94
99
104

4,5
4.(J
8.(J
7.7
5.7
6.1
5.3
7.()
8.1
2.8
8.8
3.9
4.1
2.3
7.9
7.3

11.2
10.3
19.2
9.3
9,4

(J-hf)

Iimil 0.7

1.6
1.4
1.1
(L4
0.2
0.6
().0

.0.1
().3
().2
(J.2
0.1
0.0

-(J.2
0.1

4J.2
.(J04
-0.I
-0.2
0.3
0.0

nCi/L
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Tabk (X& Analysesof Surfm WatermtdGrwuttdwaterQuality ●t FentonHill Ikctmbcr, 1994P

Spmific
Total Conduc-
Hud- mncc

StationLocatbn sio~ Ca Mg K Na CO, IiCO, P S04 Cl F NOJ-N T@ nus— pw (nlsh)

Surfam walers
J JernczRiver ~() 19 J.? 2.9 27 5
N

63 ().1
SanAntonioCreek .S6 ~1 ~.~ 3.1 ZJ s 49 0.1

Q Rio Guadalupe ~ 99 7.8 3.0 26 5 159 0.0
s JemczRiver 51 67 SS 14.5 107 s 159 0.1

xx JS+5 JemczVillage(spring) 80 54 6,1 5.5 87 S 1% 0.2

FH-I Fentont{ill (wII) M 1X 10.4 7.0 30 s 209 0.1
JF.1 JcmezCanyon 46 242 2S8 78.9 SHI s 71S O.1

(betspring)
JF-S SodaDam(lmtspring) 47 5% 33.4 250,6 I ISO s 1 0.1
Loc.4 1ACUcva(wII) S4 24 5.? 2.0 24 S 62 (),2
k. 6 b CtKva(spring) 67 36 8.6 4.9 32 S 105 7.3

‘Analysisunit..●rc milligramspcrliter.exceptasnoted.

WrwaldiWlvcd solids.

19 2 13 0.1 &Ml 63 7.8 10.7 g~

9 10 0.6 0.1 184 281 8.2 2S.9 $[
18 104 1.2 0.1 398 190 8.s 49.4 = ~

m.03

18 27 1.5 0.2 326 v>~162 7.8 36.3 ~ =
13 56 0.2 0.1 420 356 7.7 49.6 ~ ~

46 70 2.6 03 1% 710 7.6 303.2 ~~

~$
49 1523 4.0 0.0 3W0 1 6.6 650.8 . ~

5 3 0.3 0.2 90 n 7.7 13,6 8:
17 4 0.4 0.1 MM ~~6 6.9 ~,6

CS1andardunis.



Total
Wmnium

Station LOration &BBa Cd Cr Cu Fc I% St (@L)

.Surfact Water
J JemczRiver

W AntonioCreek
: RioGuadalupe
s JemezRiver

Gruud W“azer
JS45 JcmczVillzgc(spring)
FN”l FentonI{ill(wrll)

0.021 0.012
0.021 O.(N)3
0.015 0.002
oo~l 0.079

JF-I JcmezGnyon (betspring)
JF4 SodzDam{betspring)
k. 4 b Cueva(well)
h. 6 b CUCV8(well)

0.01s O.oo?l
(JJpl 1.017
OJpl 04)02”
0.021 0.033

•~IpiS Unimarcmilligmtmpm}itet.CX-pt~S~td.

().2 0.022
().2 0.032
02 0.104
1.() 0.072

0.3 0.041
().7 0.146
6.0 0.233

14.7 0.418
0.1 0.029
IJ~ o,~

0s)06 ().()11
O.(IM (WI I
().004 0.01I
0.(N)6 ().013

O.(N)4 ().037
0.011 0.052
O.(NI6 0.012
O.(I(M 0.037

().()26 ().2SS ().0002
0.026 0.35s ON(M)2
().018 0.170 (mom
0.026 0.455 0.0002

O.OIH 0.5.W (.).(.KW
0.026 0.080 0.0002
0.026 0.0S0 0.0002
0.044 34,000 o.om2

(Ml I
0.011
O.(I(M
(MI07

0.019
0.027
0.011
0.013
0.014
0.042

0.005
0.005
0.002
0.002

<1

1.1
4.U
Ioz

1
<1

$.8
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WstcrIxvclsIklow
tkpth I)t’plh hind Smfiw Ihdurn(fIj

l)atc I)atc Drilled t~onlpkled Water Water
Drilkd Cornpkkd (n) m) Date Ixvel mltc ht”vl

.$andia (“qwn
5C0-1 1],;X()
973.2 “If).-l+

.$fOrfnndad Canym
klco. %1
Mco.4rl
MCO.6A
Mco.tiB
3fco.7A

PfWi/laCanyon
Pcml. IJ

Fcncc C’anym
FCO-1

$ValerCunyun
wco.~
WCO-2
WCO-3

WbredH Mc; plugged,

8/171UJ

9/ 14f89
!J/14’u9
9116(W

1U22W
8/17/89

I I mow
WI J/W)

1l/14’x9

l(J/~WW

lo/3mJ
10/26/89
l(J125f89

19.7

14.7
in.s

34.Y
23.3
14.2

19.3

18.4

i ‘1J

33.’)
3~.7

47. I
WA

—

12.4

34.4
23.5
12.4

—

‘J;14,’89
9/]Ww
wIW()

1l/22W
n:17189

WIMW

W16M9

11/14:89
—

] ] [P)/~v

1\ w~hv

IOL!U’W

n,~l q)

1)flJj/8Y
Iomlw
lw25/8Y

—

6.7
Dry
Dry
10.6
V.(J

Dry
Dry

5.1
.—

YJ.3

35.2

D?}”

Dry

Dry
Dry

w

~,/]7/CJ()

6;21,WJ
fi~l,~jo

6’zl/WJ
6,G?I)WJ
6/2 Ifw)

fnf22J90
6,C?W0

II‘15 *XJ
WC].WJ
6.02/YfJ
X/l 3,’U)
W2wf)

n 24/90

t;f24,w
J(,?~;~J

~q~,qtj

—
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Tbbk GO. Summarydlbdiockemkalhalysa of!hmpks tim %clted ZogwMoo&o~ Wells

PARAMETER (pCi/Lcxctpt wbtrc noted,+/=valueisanalyticalstandarddeviation)

G- Total
Grins &tx Gross Uranium

N’ELL IABa 3[( zs~ UU@f@ tn~ b41Am Alpha (cm/L) Gamma (m@)

ti;iootmnl
4.WIN)4W
I.wuxkImolt
10IMMIO*Iotloo
21tNW*.w)
I.UXM)*lLWO
Odxl
I Iwdoo
1300dUl
7W*.MIO
7oo*3a)

0.0s294.0213
0,371*.042
0.01R7AMI141’I
l.1~~).~1

O.OI724.O1O6
o.o17bo.ols4
0.003MMMIM
0.0047S4MM)HI
O.mmo.mw
0.03%0.0184
o.olM4d).oio3

0. I 124.027
l<~~().t)~

0.0327so.0169
3.18s0,20
o.w$ko,tll 37
o.4udl,tllss
0.152s0.026
O.oowd).w
lL(m)4ssmKJ77
0.074241.0197
o.o126~o.at94

28*
Iol *7O
163s73
90s71
20s70
t’17sXl
46*7 I
OAT
II*
83*7O
2a

10474.10
4.14AL19
n7@.13
~~z~. 13

0375s0.042
o.~]6@.034

0.0ss’4so.0178
0.03894.0168
0.MMO.O.X13
(M9ML216
0.1714.0306

120s10
16(MO
s9ti
laklo
18*2
12s1
18=
130X1(I
130210
*I
754.9

I10s’s0
UO*80
104J
18(IAO
20*U0
2WSM!
WZ80
M-MO
2odKl
1~~
?J()&J

HSE-QssmpkscdkctcdoeSap&mbcr11(MC(X4a M- MCO-6~ MCO-7& andMC07)or Scp@mbct1A1990(MC06. 4PCG1, LAO-3A
lAG3. lX3-45C. ad LAMS) ●d ●nalyzedby k Alma NaIioNl bboratory, Eaviroomcnbt●ndHealthCbcmistfyGrou~tiSE-Q.
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TaftleG71. !hm88rYof APPCmdiXIX f~khdy= KMXPOU* ~ttid ~ =@=
ftwmPtmfmdZoocRfonitoriogWtiis9

WELL ~~b RESUL’IX

I MC04

MCX)-4

MCQ=6B

MC04

MC07A

M(D7

APCO1

LA(MA

IT
t{SEJJ

tisE.9

IT
NSE-9

}l!j&9

IT

HSE.9

HSE=9

m
HSE-9

IT
NSE-9

N.Nittosomorpbolinr,estimxtcdat3 p~~ nod hyiatwatoryashdowqxwthtglimitof10~ formctbod.
Nonedetected

Dicthylpbtbalatc,IK@L; alsofoundinMankat 13.7 pg/L ●nJlystjudgestobefromixboratorycontamination.

N-Nimsomotpblinc. estimatedat 2 IA@, notedbyixboratocyxsbelow”reportinglimitof 10 pm for mctbod
Mcthykncchloride6 pg/L ●nalystjudgtstok fromsampkpreparationorstomge.

Ncmcdetected.

QMPhP~IUS pesticidesampkfractioncxacdcdboldi~ timeOIUda). mthingdctd; mxtnpicd
on Nov. 30 for tcanalysis
Nonedctcctcd.

l.1~-lricbloro-1,22-trifluorocthMc6 ~ analystjudgestobefromszmpkprcpxmtionorstwxgc.

(Mxmdisulfide(samekvciasiabomtotyblankabout3S ~ anaiystjudgeswbclaboratorycoahmistatioa)

Otbon disuif~ (samekvclxsIabmtorybixnkabout35 pgllxanaiystjudgestobclaboratoryConbmiaation)



-1-.
“-
:

\

Tddcc-71. (coot)

Wiiii LAIP RSULTS

IA(X3 I{SE4 Csrbondi..ulfide(samekttl asIakratory blank,about3S vg/~ analy~oiudgcsto he laboratorycontamination)

LAO-MC IT
t{SE.Q Carbondisulfide(samekvd aslaboratorybbnk aboutM I@L analystjudgesto beIalmratorycontamination)

IAoa USE-9 Carbondisulfdc(samelevelasIaboramryblankabout3S@b ●nslystjudgestobclaboratorycontamidon) mr-
Duthylpbtbalm, IIUN3@x 13.7pg/L inlabNank. ~;

gg
~m

Notes:
-=m>f-+

- tablenotesonly compoundsdctcclafandsummarizesrelatedintetprctations. $6

see tbcdctaikd report(ERP VW) forlistingsof all mmpunds adyzcd. limitsofquantifiatiomd qualityassunmx mfonnation. : $
F5
&gb~q i~~~ p~fikr wmpling date●nd●nalyticalhbomto~ FfO~w •~h~.

~aafnpkscxdlwtdoaNwwhcr 1(MCO-6Bad MCO=7A)andNovember2 (MC04B. IAO-3ALA@4.5C. andAPCOl).1990. aml●alyzzdby K g f
Cot’ptslation. %?

HSE-9aampksdlccti onSeptrmbwt1(~4& MC()-4 MC@6& MC07A, ●ndMCO=7)w Scptcmbcr1% 19W (IWO+ AKO- t. lA03A
LAO-3. IA(MX ad L&.M.$}aad ●tmka by Is &’amoa%athml LAmatocy,Eovimuneotd ●d HeattbCbmtistry tip, HSE-9.
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GLOSSARY OF TERMS AND ACRONYMS

activaliott products Rwliwwtivc pdum gcncrmd m n rcwlf d ncurrnm and
other dxIIornK” pnrticlcsinicracting with matctinlssuch,Is
air, cOnslrut-litmm~krials, or impurities in tiding waler.

These ,Witmhm pldu~ls m uwdly tlislingui~hd, for

fcprling purfmm frontfis...iunproducts.

ALARA At low XSreasonablyachicva!dc.The krm Ihal dcscrihcsan
approach 10 radiation cxpmurc cormol w mwnvgcmcnt
WhCNby [he cxpnutcs and rmulling dtm”s ;IW n};tiniaincd a%

far Wow Ihc iimits spccifiitl for Ihc apftroprinlccircum.
stancesas ccwrornic,kchnical, and praclical considcralinns
pcrrnil.

alpha particle A positivelychargedpar[ick (idcnlicalkl fhc heliumnuclcu%)
cnmposcdof I*”6Yprmms and IW”IJncutrnnsthat arc cmilld
duringdecayof ccrlainradinactivcamnw. Alphx pafli::rcswc
Moppedhy wvcral ccnlimclcrsof nit or a sheetd papr.

ambient air ‘f?rcsurroundingalnwsphctcas il cxislsaroundpc~qdc.planls,
andstructures.h k nol consideredto indudc the air immdi.
atclyadjacent10cmission.wnmcs.

aquifer A %aIutakdIaycrd rockor soilhclow Ihcgnnmdwrrfaccthat
cansuppfyusahkquantitiesof gmmdwater[O well..and
springs.A4prifcrscan bc n sourceof w“atcrfnr dornc.Uic.
agricultural.andindtrs[rialuses.

atom Smalkst par;ick of an ckmcn; capahk d cn[cring inlo z
chcmicdrcadion.

Atnmic En:rgy Cnmmissi~m. *I federal agcrrcycrcatd in
1946 In managethe dcvclopmcnt,use.andcontrold nuctcar
cncqeyftv militaryandcivilian applicaliorm.II was ahnlidrcd

by \hc EnctgyRct)cgani/ationAct of 1974and succccdcdby
Ihc Energy Rc.warchand DcvclopmcntAdrninWatiort (nmv
parl d lhc U.S, Dcpartrncntd Energyand Ihc U.S. ?$uckar
RegulatoryCmnrnimion).

backgroundradiation hmi~ing radialhm from MJWCCSothct han Ihc Iatwratnry.
l%i~ r%di~litmmay itlChdC cosmic radialion;CXkrnal r#dia.
litm from naturally nccurring radioactivity in Ihc c~nh
ftcrrcwri.ttrdialim). mirewrd wJkst;infcrnd rm!ieltitmfrtw

(II ..1
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betapatticle

CERCLA

chain-of-custody

CFR

contamination

contmlledarea

cosmic m$iation

Ci

DCG

naturallytwcurringtadio:tu{it~~lcmcntsin Ihc hun~n holy;
andradiationfwm rndicill blingntwlit”pr{~-durtw.

A ntgalivcly ch;trgmlp;uli~”lu(idcnticitlIU [hcckctron) IttaI is
cmiltcdduringdecay0( ccrlainradioactive;mmm MOsIMa
parficlcs arcMoppcJby ().6m d;duminum.

Biochemical(biologkal)oxygendcmand.A measureof ttic
amout,]of oxygen in biological prcx”c.sscs:;ta[ Mcaks down
organicmallci in waler; it mc:wurcof Ihc OrgmiC pollutant
load. his u.w.lm an imlicalnfof walerqualil).

Comprchcrt.sivcEnvimtmcnttil Rcsponcc,L“ompcnsalionand
Linhilily A~l of lWO. Also known as Supcdund,Ittis law
~ulht>tilcsIhc Fcdcd goi”crnmd ICJtcspmd dircdly 10
rdcmcsof haxmfousmhslwtccsIhnl mny crdangcrhcallhor
the environment. llc Envirwvncnkd Prdcc!ilm Agency
[EPA) is rcqnmsitdcfor mmxtgingSupcrfund.lltc majorsfcp
in Ihc Supdttd pfuccs is Ihc Rcmcdial Invcsti.
ga[iun/FcasihiliiyShdy (R1/FS).

A mc[hod for documentingIhc history and pmcwimt nf a
samfdc(tom Ihc Iimc of cdlcdinn. Ihrnughznalysisanddala
fcpofling.10itsfind dispsilion.

CodCd Fcdctd Rcgulati(ms.A codifiiwfionO!:411;cgulatiow
dcvcfopcdand finalized by Federalgovcmmcnlagcncicsin
IhcFederalRegi.mr.

Tbc dcposilioflof unwanlcdmliuaclivcmalcrialon Ihcsur-
facesof Wuclutc,arms,objects,ucpersonnel.

Any lAoraIory ama w ‘O!Iich acccsaix cmmdlcd m prmcct
individualsfrom. . ~~~;$u~c[o radjal~a ad r~~ljvc

malcrials.

High”cncrgypafliculalcandclccwomagnckradiationsIhaf
otiginalcoulsidcIhccanh’salmimphcrc.Coxrnicradiakn is

parI of nahwalbackgroundradia[ion.

Curie unitof radioaclivily, Onc Ci cquab3.70 x Iflro nuclcat
transformation..pm ~ccmd.

Derived Cmtccntraiion Guide. l%c conccntratirmof a
radinnuclidcin air or waIcr lhal, undercondificmof continu.
ous cxpnwc for one yearby onc cxptmwcmode(i.e.,
ingcslionn’ water,aubmcrsionin air,or inhalation).wnuhf

(11..-!
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DOE

dose

Axe, absorbed

.
dose,ejjjective

dose,equivalent

dase, maximum boundivy

dose, maximum individual

dk,prrputatian

resultin ci[hcr an dfcdiw dew”uiuivxlcnt t)f [~.I rtOIII( 1 m%)
of n thmccquivdcnld 5 rcm (5[} InSv) It} my tiwuc. includ-

ing skin ml Icnsd Ihc eye. l“)wMand;mfsftv r;di(muc”lidcs

in air andwmcrarcgiwn in DOE Or&Or54ML5.

U.S. DcpwtmcntO(Energy. “fh FUICMIagencyIhntspmsors
energy rc.warch and regulates nuckar malcrials usLotl ftw

wqmms prwfuclinn.

A Icnn denotingIhcqunnlilyd rndintionenergydwrbd.

llc energyimparlcdto mwtcr by ionizing radiatirmpcr unit
nxmsU( irr.adintcdmz[crial. (The unil of abu}rbcdkc is the
rd.)

The hypotheticalwhole.hdy dmc thxl would give the same
riskof cancermortalityandscriws gcnclicdisorderas# given
exposurebut[hatmay h“ Iimild 10n (CWorgmts. Thc cffcc-
Iivc kc cquivalcn!is equal II) the sum of individualnrgatt

doses.each wcigh!cdhy dcgwc of risk that Ihc organ dow
carries Forexample,n I(XJmrcmdmc to the lung.whichhas
a wcighling (actor of (J.12, gives an cffcctivc dose thal is
cquivakm 10( I(IOx 0.12) = 12mrcm.

~ Icrmuwd in radiationprotectionthal cxprc.wcsall typesof
radiation(alpha.Ma, and so on] on a commonscale (orcal-
culatingthe cffcdivc absorhx!4x. h is Ihc productd the
absorhx(C(OSCin rm,handticrtaintmdifying Llctors.(lhc unit
O(&Isccquivalcmis Ihc rcm.)

The grcalcst &~ commitmcnteconsideringall potential
rouicsof exposurefrom a iacilily’s operation.to a hypokti-
calindividualwho is in anunwttlrcdkdareawhereIhc highest
doserateuccurs Itawurncstharthehypotheticalindividualis
presentt~f of Ihc Iimc (full occupancy),and it dncsrtnt
!akcintnaccnunlshickfing(for cxampkoby huikfings).

l’hc grca[csl &nc ctmvnitrncnl, bwtmidcringall potcnlial
roulcsof cxpnsurcfrom a fw-ilily’s upcration.10artindividual
at or oulsidcthe Lahwmwy twumfarywhereIhc highest&X

ralc occurx. h lab into accountshieldingand nccupancy

factnmhat wnuklapplyla a Ocalindividual.

The sumof Ihc radiationti 16Jindividualsnf a fmlpulalion.
II is cxprc~sctfin unilsof pcr~m.rcm. (Forcxxmplc,if I (NXJ
,wopk eachrcccivcda radiationh.c nf I rcm. Ihcir fwpulw
tiondosewouldbc 1000 pcr%m.ccm.)

(;1.-3



LOS AUMOS NATIONAL~RATOFVf

‘“’””MEW”SU”E’LWCE’” ~

●jyluenf

EIS

●nvirannwntatsurveillant”P

EPA

exp.wre

external radialion

fission products

J4abk asbestos

gahy

A radi;di(mdosec(mmlitmcnlthit[ invd$cs cxjw)surut?fWC
MIIire body(XS{Ippowdw ;In (wg;lnd(m- lhilf invtdvrs cxp)-

sure10;Isingk org;mt}rM d t}rglms).

Entitlmnwmll Ass:ssIntnI. A tcpd Ihal idcn!ificsp+mm.
Iix!ly signific;wl {$ntirlltll]ll”lllitlimixlcls frtml ;tny Frdcrdly
nppmvwl or furdd project Ihnt ma) ~.hwrgcthe physical
cnvir(mmcnl. If m EA shows significant impnct. i-m
EnvirwmwntalImpactStaIcmcmiswquitwl.

A liquidor gxwv)usWJSILOdi.w”hargc10Ihccn~’inmmcn[.

Elt%irt}l\l~lcl]lillImpm”l!Wltcmcnt. A dclailcdrcpwl. required
by Fwicral law, on Ihc signifkani cnvirommwal impacts!hat
,aprnding struc[urcm dcvchqmcntwill haveon lhc cnvirtm-
mcnt. An EIS must hc prcpnrctlby a govcrnrncnlagency
when a m@w Fdrnl ac[itm thnI will have significnm
cllt’irt~lllllcltl:llimfmclsisplanmxl.

Thc collculiwr and anal).smof samplesof xir. waler. soil,
foodstuffs.biola, am!othermcc!i?to dctcm~inccnvirnrrmcmal
qwdily of an industry nr cnmrnunity. If is cnmmmrly
pcrforrncdal silcscnnlainingnuclcnrfncililim.

Envirwuncn\nl Prulccfion Agency. The Fcxlcr,d agency
rcspwwiblcfnr enforcingcnvironmcnlallaw. Allhuughsome
cJfthis Xspmsibilily JJlxyk ddcgalcd hJ SIXICand hcd
rcgulTIoryagcncics.EPA retainscwcmig?rlauthorityc(?ensure
prolculion uf human hcahh and the crtvirnnmcnl. EPA
.adrninislcrsIhc SupcrfurrdIcgislalionand works with S1alc
snd!{x.alagcncicsw provideIcchnicalnvcrsightforclcan”up
a~liviticsal Federalfacilitiesregulatedhy the Supcrfurtd
progrwrr.

A measurenf Ihc kmi~xlitmprmluccdin air by x rwgamma
radiation.(The unitof cxposutcislhc rocnlgcn).

RadiaIionoriginmingfroma smrrccoutsideIhctmdy.

Ahmts crcfilcdby lhc splilling of kwgcralnrm into srrrallcr
onesaccnmpxrticdtryrclcmcof energy.

Asbcslosthal iabrilllc or readilycrumbkd.

An lrrrdcrgrnurulcrJllccIinnhasinfw springdi.schargcs.

(;1..-$



gamma radiation

gross alpha

gross beta

grouniiwoter

‘If

half-liJe, radioactiw

hazrdous waste

hcardou.s waste
constituent

hydroiogy

MWA

LOS AL&M~S t4AT10t4AL LABORATORY
ENVIRONMENTAL SUFiVEILMfiCE 1990

The IiIIJl :ImtIUIII (If mc;IMJrcd:tli~h;l:Ictivilyuilh(mt iLfcn[iti-
L.;ltifIll 11(qlcL.ifiL.rdilmuclidcs.
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!

itltemal radiatioft

isotopes

joule (J)

LANL

MCL

mrem

NEPA

NEWAP

LOS AIJW40S NATIONAIUBORATORY
ENVIRONMENTALSURVEILLANCE1990

‘~

● Iorw-lived iumw - A radi(mudidc ItI;tI dctwys;II
sucha slow r;tlcIhnl a qu;mlilyd ii will existf’tIrwr
CXICIIW ~’rild (h;llf-life i%grc;ilcrIhnnIhrccyunrs).

● shut-l ik”cdbt)llljw - A r;dionuclidc th;ddm”;Iys so
rnpidly Ih:lt n given qunnlity is Irarmformd ;dmost
compkfcly inm decayImduds within ;!shwr pcrind
(half-life is IWOdnysor kss).

The unit fnr weurknnd crwrgycqu:dtu onc mwvtwr;shmgn
dismnccof ww meter.

LUSAlirmusIWiund Lxhuratoryor lhc Ix:horamry,

Maximum Cnrr;mnirran[Level. kl;mimum pcrrnissitdcIcvcl
of n cnntantinnntin waterthni is dclivcrd 1(}lhc free-fbwing
oulkf of lhc ullimalc user ilf a puhlic Wakr systcm(see
~ppcndix A andT;)hlcA-3). Ttw hlCLs arcspccifid hy Ihc
EPA.

Millircm (l(J-J r~m). Sccrentduiinilmn. llw &W tquivdcrrt
Ih;itisonc-lhousamhhuf a rcm.

I%tirinal EnvirnnmcntdPu)icyACI. This Fc&rd kgidation,
passedin 1969, rcgu}atcsIhc issumcc of pcrrnils for the
constmctinrrandopcr;llionuf fw-ililicsthathave[hcpntcnlial

[u impactIhc cnvirmrmcntur puhlichc?l;h. Orw pruvisionof
NEPA requires[hcpreparationuf an EIS by Federalagcncics
whenmajnrxrinrrsarctaken.

Nalinnal EmissionStandardsfur I{azmfnvs Air Pollukum.
Thcscstandardsarcfoundin lhc Ckan Air Acl; theySCIlimits
forsuchPuJlu[armashccylliumandradionuclidcs.

(11../,
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perched water

person-rem

pH

ppb

ppm

PCBS

PDL

nonpoint source Any nunLwnlind ;Irr;l [rwl~whi~”hpdluI;tms ;irc dlx.h;irglcd
inm a body of wall-r (c.g.. ‘.lgri~-ullur~lrunl~ff.t-(lnslru~”ll(m
rurwff.andparkingIM dr;~in:lgc).

NPDES N~tiwral PolluMnt llis~”h:irguElinlinatifm S~stcm. Thi\
Fcdcrid rcgul:ltion, undur Ihc Clc;m W;itcr Act. requires
pcm]ilsfordiwhnrgcsirrlusurfacewalmw;l)s.

Pdychlmina[d biphcnyls. ~ family Of Organic c41mp0unds

trsd since 1926 in clcclric Irandormcrs ;1sind;tlors and

coolants,in Iuhric;mts,u;dxmlcsscopyp;tpcr,ndhcsi;cs.and
cwulkingcwnpounds. Ttwy arc also pr(hlucml in c.crfnin
cnmhuslinrrprucc.sws.PCBS:)rccxlrcmrly pcrsislcrttin the
cnvironmtvrtIwc;mw Ihcy dv mli twrk dt~wninln ncw and
Ics..-harmfdc.hcmicals.PCBS:Irc>torcdin Ihcf~[!j” tissuesd
hunLmswrd ;mitn;!lsIhruugh Ihc hiowumwlalion prmu...
EPA b;~nnd Ihc usc O( PCBSOwith Iimikxl cxucp[ions.in
1976. In gcrwraloPCBSnrc not M toxic”in XCUICsht)rt.term
&Ks as someolhcr chcmicnls.olihoug?rncurl”and chrnnic
exposurecan cau.scIivcr danuqy. PCBS havr alst~cau.scd
cancerin li~hmmlryaninwds.When tested.mostpc(jplcshow
Ir.acesof PCIISin theirM(MRIandf;i[IyIissucs.

PuhlkDow Litnil. The rww [crm for RPS. n standardfnr
cxlcmal and inlcrnalexposureIU radioactivityas defined in
DOE Ot&t 5400.5 (SeeAppendixA andTatilc A-2.).

A grnundwa!crbodyahovcm impcrmcatdcInycrthatis
scparalcdfromanumlcrlyingmainbndyof grmmdwalcrhy an
un.salutalctlmtc.

The unit O( populating dnsc Ihnr cxprcsscsthe sum of
radialinnexposuresrcccivcdby a pqnrlatiwt. For example.
Iwn pcrsnns,cnchwith x 0.5 rumexposure.rcccivc I pcrwm-
rcm.and500 pmplc, ca~”hwith ancxprmurcof 0.002 rcm.also
rcccivc1pctson.rcm.

A measureof Ihc hy,lrl)gcnifm cnnccnlrabn in an aqueous
wdulinn. Acidic soluli(mshavea p}{ fromO106.Ixmicsnlu-
Iifmshavea p}{ greaterIhmr7. andncutra}solutionsha%rc?p?{
11( 7.

Paripcr trilliwr, A uni[measureof conccn[ralinncquivalcnlm
Ihcweight/vnlumcra~incxpws..drmpg/Lnrrr#mL

Partpm million. A unil ntcmutcd ctmccnlra[ioncquiv;dcru
In Ihcweight.hwlumcratiocxprmscdasm@L

(;1..7
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radiation
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Qu;dilyAsmmmlc.Any w.tittn ill ~.llt”irtllllllt’lll;tlmmihwing [u
wurc Ihc rt”lidlility tjf numilt)ring and munwrcmcnldata.
AspccIs(d qunlity awJranLw inc.lutk fmwdurt”s. ink”rldmra-

[Wyctmpvistnl sludics,cvalu;lliunscA d~~”ulltl’nl;llit)l].

OunlilyCWIIfId.Thtsrowincapplic:ltiorrof pr~wcdurrswithin
cnvironnwrr;dnl(miuwing10oht;linthe rcquird slmd:lrdsnf
Pdornwncc in moniluringand nw;murcnwnlprocmw.s. QC
procdurm includecditw;tli(uld instrunwnls. control dims.

andwmlysisof rcplic;ilcandduplic;tlcS4mpks.

A unitof ahsortd dosefr~m)i~mi/ingradiwitm. A doseof 1
fad cquak Ihc ;ihsorp{itmd lM) cIgs of rdialion mwrgypt-r
grwnof fibsorbingn);tkrid.

The cmiwion of paflklcs or energyasa rcsullof WJatomicor
nudcarpmccs...

An urmtablcnuclidc qMMc of spunlancc}usIrwlsf(wnvtliOn
inm other nuclidcsby chnngingils nuclcnrc(mfigur;lliimor
crwrgy ICVCI. This Ir:lllsft]rtll:~ti{~llis acuompanid f~y Ihc
mission of p!~)lonsor p:lrliclcs.

Rcwwrcc”Conwfi;ltit)l~A RctiovtryAL-I(If 14)76. RCRA is
an arncndrncnlto Ihc firsI Fc&r;Il wdid W;ISIC Icgidalion, ItIC
Snlid Waste Dispod Ad of 1965. In RC”RA,Cwrgrc~s
establishedinitial directives and guidclinct for EPA In
rcgutalcha~archmsW.XMCS.

Any suhslanccusd in x chcmiu;drcnction10ddcd nr mea-
sure arrnthcrsubstance~)r III t“!mvcrlonc suh~lanccinlo
arrdhcrby mcarrsofk rww!iun!hntit causes.

Any uninlcntianaldischxrgcto IIWcnvimnmcnl. Envimnmcnt
is broadlydefinedasanywitfcr,I:mdoor amhicntair.

“1%.unil 1)1mdiatinntfosccquwdcnt Ihal Iakcs inm acmml
differentkinds d ilmiling radinlitmand ~rmils hcm 10 hc
cxprcswdon a commcmb;lsis.The kc cquivdcnl in rcmsis
numericallycqu;dIU Ihc xbswhcdtfoscin rds multiplied by
Ihc ncccmarynwdifyingf;wlurs,

Rocnlgcn. A unil d radi;)lionvxpmurc IhaI cxprcww cxpo.
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TLD

totalsuspended
particulate

N% fhli:lIiOn ProlccliwtSt;IIul;Ir&. SC(Ottf Pf)l..

SARA SupcrfumfAnwndnwn[\ And Rc;tulh{}riz;lti(mACCIcd 1W6.
This motmodifh ;Itd rcwlhttrim CERCI.A. Titk Ill I)f Ihis

nd it ;IIS(Jkm)tvnnsthe EmIorgcncyPl;lnning;tndf“~w)nnmily
Ri@rt-t{)-Knt)w”Act {d IYN6.

SWMJ S~dkfwf;mt~MnnagcnwnlU~lit. Any diw”cn)iblcunit;II whi~.h
.sdid W“OSICShwc hccn pl;Iucd :11:Iny !imc, irrti~px”ti~”cd
whethertheunit W;ISinfcndctffor [ht.man;tgcnwnt(If VIIid IIr

ha/;trthw\ w;dc. SuchuniI\ indudc ;my;Itc;t;II ~v ;mnmd;I
facilityA whi~h wdid w;mtcsh;I\L”bcunrimlincly ;Ind \}slcnl-

atiudly rdc;wcd Pt>lcnlitltclc;lw silcsinc”ludc.fl~rcx:lmplc:
W;NIUhnks, Scplict;lnks,firingsi[cs, Irurnpils, sump, I;lntl.

I_ill\ (nvslcri;ll tliqxmxl ;mwjo (Iutf;tll arc:IK 14$X1. c:inyonso
:mdctmramirwcd ;WU;I%rcwIIIing fnml Icnking prcductwvrxgc
mnks(inc-iudingpclrtdcunlJ.

TCLP Toxicity Clxrr,actcris[icl.wrching Proccdurc. An andylic;ll
mc!hoddesigned10ddmninc Ihc mohilily of h?fh erg; snic
and inorganiccxmqwurdsprcscnlin liquid. did. xrd nluhi-
pha.scWaslcs. It is ud I(I Uclcrminc applic:ibilily Id l~lnd

Ikwt rcgul;dion~III;* w. SIC.

terrestrial radiation Rzdiatimrcmillcd by nntur;dly(wcurrirrgradiwmclidcssuchas
WK. 1~ n31uf;D)&c;Iv ch;lins. ‘.’sUo‘W, or 2’-%: or clwnic..
my-induced radi4muc”lidcsin k soil.

llrcrmolumincscm dosimctcr. A mtlcrid (Ihc l-dwrarlq

USC%lithium ffuoridc) [h;tt. ;t[Icr being cxpIMcd 10 radiation.

Iumincsccsufmmbeing hc;ttd. The arnounl nf light Ihc
mzlctid cmits is prqxmiim;d h) the atmmm t)f ~di;lliwr
(dose)[(~whi~hit WAScxpcld.

RefersIn thecunccnlr;tticmof p;IrIILwlmcsin wywmicm in fhc

TRU

TSCA

,airirrcspcctivcd Il;c
Ire’%

Trnnwranic U;MC.
Irwmmtnic clcrncn!s
range cslahli%hcdh:
clcmcnlsshown atm,$cur;mium on lhc chctniwry pcrildic
t;ddc.such;Ispluf.oium. wncric”iwn.andncplunium.

?mic SuhwtrtccsCorwId Acr. TWA is intendedIt) fvtwit!c
prmcctitm frwn wtmtantxw m;mufadurd. ftrnccwd.

Ui$lrihulcd. (Jr usd in the Unitd !jfalcs. A rnm”hanitmi%

(,1 .’,



tuff

uucolttrolled at. ~

uranium, depltttd

umniwn, total

UST

vadostzone

Voc

watershed

water table

wateryear

wetklvuk

rquird by thr A(t ?(vm“rtcnilq:IIIW w!~sI;IntY\ h(”fIIrto they
cnlcr ttw mwkdpi.lt-c;tndftir l(”~ting csistingwltl+twwrs IIUII
nrc%uspcctcdd ~m”dliltg IK..IIit) l~,lz.~rds.Spccillt”r(~ulitlt~ms

m;ly JIW1Iw prwnulg;tlt’dUlldur Ihis ALl f“lr (~mlt}dling
whsl;Int’csf4wntl to ht.t!clriltlt;,:4111I hum.mIILS411Ld 111Ihc
cnvironmcnl.

RockO(cmnpacmlvd~wlic nshJJIJdust.

An arcx hcyord the h{wnd.tfim I}f a twnmdld ma (w”,.
ctmlrdlcdarm in thisghxwry).

Urnniumconsistingprinmily t)f 21*U and h;wing Icss Ihan
0.’72W % ll*U. Excvpl in r;Irc L“;tscsodcplcld urtinium is

mwmvtdc.

The ammml ~d ut;mium in ;I swrqdc, assumingthxt Ihc
urzfiiutn has Ihc isolt}pic uunlrnl of uranium in nalurc
(99.27 WI% ~~~1.),[).72WI ‘i ~’qu,;:nd[L[W$7wt‘j ~UU).

h!crground sloragcI;mk. A sl;lliwratydcvicc drsignd 10
containan accunwl;l[i{md Ixwmlous matcrids or w“astc.A
mnk is cnnwructd print;ltily of ntmcnr!hcrrnvr[cri;d,M Ihc
cnlircsudaccawa of {hef;mk is totally Mnw the sutfaccd
Iftcgfnund

TIN partially s.aIuraIcdor unsMurdcdqion ahwc Ihc waler
Iatrlcthatdocsnotyichlwnlcr10wells.

Volatile otganic compound. Liquid or solid organic cnrn.
frouml$lhal have ● lcm!cncy10 sprmlancmtdypaw inh) Ihc
vapnrstate.

The region dmining inlo x fivcr, river sysfcm.01 hotly of
walct.

The walct Ic%cl sufxcc Irclow Ihc gtouml at which Nrc
unsa[utalcd/tmc endsml Ihc salutalcdzonebegins. II is Ihc
ICVCI10whicha WCIIth;tlisscrccncdin Ihc unconfinedaquifer
wouldfili withwalcf.

Ocldwr throughScptcmbw.

A lowlandarea,such as a mam?tor swamp,Ihal is inunLatcd
or salwalcd by swfarcwafctor grnundwwcrsufficictn 10
supporthydtuphyticvcgctatitmtypically daptd fnr life in
salutalctlwijs.
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Rmlionc[ivcdclwisfrom atmnsphcricwtvqmns[cststhat has
beentkpositcdonthecanh’ssurfaceafkrking airhomcand
cyclingaroundthecwth.
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