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D of Energy
Albuquerque Operations
Los Alarnos Area i) fftce

Los AlaInos. fUew Mexico 87544

APR27 !993

To the Reader:

Ilnclosed is ymlr c(~pyof the Environmental Surveillance Report for the

LOSAIWIIOS National 1.aboratory (the Laboratory). This report summarizes
the ;,aborat~~~y’s 1991 environmental surveillance program. This program is
carried out io assess compliance with environmental standards, to identify at
early stages any undesirable environmental trends, and to inform the public
about the I.aboratory’s impact on the environment.

The report was prepareci by the Laboratory’s Environmental Management
Di\ ision and Hcaith & %fefy Division for the Department of Energy. 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.

My office will continue to work with you to improve the timeliness, quality,
and usefulness of this report.

If you are not currently on the mailing list for

changes in your organization have resulted in
ihis report, or if personnel

a need for us to update our
mailing list for next year’s report, please contact Joseph Vozella of the
Environment, Safety, and Hea]th Branch at the address provided above, or by

telephone at (505)665-5027. I hope you will find this document useful and
informative.

Sincerely,

Enclosure
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ABSTRACT

This report descrihes the environmentalsurveillance program conducted hy Los
Alamos Nutionui IAoratory during 1991. Routine monitoring for radiation and
for radioactive and chemical materials is conducted on the IMomtory site as well
as in the surrounding region. hlonitoring results are used to determine compliance
with appropriate standards and to permit emly identification of potentially
undesirable tmmds. Results and interpretation of data for 1991 cover external
penetmting rudiation;quantitiesof airborneemissionsand etlluents; concentmtions
of chemicals and radionuclides in ambient air, surface watem and groundwate~,
municipal water supply, soils and sediments, and foodstufk; and environmental
compliance. Comparisons with appropriate standards, regulations, and
backgroundlevels providethe Imsisfor concluding that environmentaleffects from
Laboratoryopemtions are small and do not pose a threat to the public, Laboratory
employees,or the environment.
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FOREWORD

Suggestions on How tc Read This Report

This report is writk!nfor Ix)(11tlrclay pcrxontindlht!scicnlist. Each reader may have
limik’dor c“l)llll)rl’Ilc.lwivcinterest in this rqwrt. Wc have triul to make il acccssibh!to
all wilhoul lxmlproniising ils sl”icntilicintegrity. Followingarc ctircctiomadvising each
audicnucon how bcsl 10usc this tiocumcnl.

1. I.uy Person with Iirnited Interest. RcaclSection I, the Exccutivc Summary,
which dcsc.ribcs the Laboratory’s cnvironmtntal monitoring operations for this year.
Emphasisis on Ihc significanceof Iindingsand enviromncntalregulatory compliance. A
glossary and a list of acronyms and abbreviations in tlrc back of the rcpori describe
pcrlincnl Icrmsand acronyn~s.

2. IAIy Person with (3nprehensive Interest. Follow directions for the “Lay
PcIson with Limiwd [ntcres[”given abokc. Also, summariesof each section of the report
arc in boldface type and prcccdc the kdmical Iext. Read summaries of those sections
that ink!rcslyou. Further details arc in the text following each summary. Appendix A,
Standards for Environmental Contamilunts; Appcmtix B, Units of Mciisuremcnl; and
Ai)pcndixC, Inscription of Technical Areas and Their Associated Programs, may also
h! Ilclplill.

3. Scientists with limited Interest. Read Sccticn I, the Executive Summary, to
dcterntinc the parts of the Lahoratcry’s cnvironmcnta]program that interest you. You
may thc:~read summaries and technical details of tt,csc parts in the body of the repofl.
1991publicationsand rcfcrcntcs arc presented in Sections IX and X.

4. Scientkts with Comprehensive Interest. Read Scc!ion I, the Exccutivc
Summary, which describes the Laboratory’s cnvirolm~cntalprograms this year. Read
each major subdiviiiionof this report; detailed data tables arc inchrdcd in each section.
Ai)pcndixD com:linsdetailed environmentalbackgrounddata.

——

For further information about this rcp”rt, contact the Los Alamos National
IAmratmy’s EnvironmentalProtectionGroup (EM-8):

EnvironmentalProtectionGroup (EM-8)
Los Alamos NationalLaboratory
P.O. BOX 1663
Los Alarnos,NM 87545
Attn: Jean Dewarl
Mail Slop K490
Grnmcrcial Tclcphonc: (505)665-0239

l’i



~oS AUMOS NATIONALIABQRATOR’f
ENVIRONMENTAL-SURVEILLANCE 1901 —~

ACKNOWLEDGMENTS

EM-8 during 1991 int’ltdc ihc folhwving:

Kcn Hargis, Group Ixadcr
Roger Fcrcl]baugh,Dcpuly Grou,)Lmkr
MichaelAlexander
Alice Barr
Naomi Bcckcr
KmhrynBennett
Roy Bohn
Brent Bowc.n
Thomas Buhl
Michci Burkhcimcr
MichcllcCash
Jcfl”Carmichael
Ron Cmriid
.luanCOrpiOn
Jean Dcwart
Craig Eberhart
Brenda Edcskuty
Teralcnc Foxx
Philip Frcsqucz
BNCCGalIahcr
Vincc Garcia
Dork Garvcy
Anthony Gricggs
BelindaHarrigan
Joan Harris
brry Hoffman
KeithJacobson
Carla Jacqucz
David Jardinc
Eric Koenig
Bill Kopp
David Kraig
Susan Krcincr
Beverly Larson

SuzaIIncLcslcr
E&IicLujan
Daniel Macdoncll
Max Macs
ErncstincMartinez
Sally Marhncz
Eilcn McGchcc
David McInroy
Steven McLin
Clwsuclo Montoya
Raul Morales
Joan Morrison
WilliamO1scn
Vivian Pearson
Anr]Pcmlcrgrass
Rob Picrcc
Margarcl Powers
William Purtymun
StcvcNRac
Geraldine Rodriguez
Richard Romcro
Mike Saladcn
John Sala?~r
Tina Marie Sandoval
Mike Schillaci
AtariStoker
Will Slolpe
Greg Stone
DanielTalky
David Wacchtcr
Donald VanEttcn
James White
Neil Williams

BelindaHarngan did the editing and assemblingof [hisrcpofl in a professionalmanner. Environrncntaldata
were provided by the followinggroups in the bboratory’s Environrncntal.Managcmcntand Hcahh & Safety
Divisions: Waste Mamgcmcnt (EM-7), EnvironmentalProtection(EM-8), EnvironrncntalChcmistry (EM-9),
EnvironmentalRestoration(EM-13), Health PhysicsMcasurcmcnts(HS-4), Risk Managcmcnt Support (HS-3), and
Health Physics Policy & Programs(I-IS-12).

L“ii

—



LOS ALAMOSNATIONALLABORATORY

/“
ENVIRONMENTAL SURVEILLANCE 1991

‘—~

1.

Il.

CON”rENTS

ABSTRACT .................................................................................................................. ...........II
FOREWORD ,“................................................................................. ...........................................
ACKNOWLEDGMENTS.........................................................................................................:;
FIGURES ..................................................................................................................................rl’i

TABLES .......... ............................................... ..............................................
...

.....................l”l’111

EXECUTIVE SUMMARY
A. Inlr(duc”lit)n...........................................................................................,....,...................1-1
B. E1l\’irollll~~’111:{1Compliant-c Acti~’i{ics..................................................,........................1-1

1.
7-.
-3. .
4.
5. .
6.
7.
8.
(),

lo.

11.
12.

R(”stnrrc.cCt)n:x$n’ti[ionand RclwvcryAL%...........................................................1-1
ClciinWater Act. ...................................................................................................1-2
NtitionalEnvironn\t’ntalP~jlic”yA(OI.......................................................................1-2
F~dl*riilCicaNAir At.(and Ncw MexicoAir Quality Contrtd Act........................1-3
Sale DrinkingW~tcrA(”t.......................................................................................1-3
Federal [mccticidc, Fungic”idc,and Rodcnti~.idcAc!..................,,........................[-3
Nati~tnalHistoric.Prtscrvation Act........................................................................1-4
Elldallg~’rl$dflllr(’allllcd/Prt~lc(’lt’d Spccics...............j............. ................,..............1-4
Fl(\t~d\J!:\illNctlalldProtection..............................................................................1-4
C~~ll~l]rl$llc’lLsi\’t.Environmcn[alRcsponw, Compcnstiti(]n,and

LiiibilityAc”t/SupcrfundAmcmlnu>nLs and Rciiuthoriza[iouAct. ......................1-4
Emcrgcm”yPlanniugand G)mmunity Right-to-KmnvA(c(...................................1-4
Toxi~.Suhs[anccsControl Ac”t..........................................o....................................I.4

C. Ul~~)liilll~l’dRck’ascs.......................................................................................................1-5
1. Airborne RadionuclidcRclcascs. ..........................................................................I-5
2. Aidx)rnc NonradiologicalRcicascs.......................................................................1-5
3. Ridioac.ti\’cLiquid Rclcascs. ................................o...............................................I.5
4. NonradioactiveLiquid Rclcascs............................................................................I-5

D. MonitoringOpcra[ions.................... ..............................................................................I4
1.
-7-.

-i. .

4.
5.
6.
7.

[nlroduclion. ..........................................................................................................1-6
ExternalPcnctratiugRadiatit)il.................................................................. ...........I-6
Air hftlni[(]ring.......................................................................................................1-6

a. Radioac"[ivc.........................................................................,.........,..........,...1-6
b. Nonraclioac’tive. ..........................................................................................1-6

Surfiic.~Wa[erand GroundwatcrMonitoring........................................................l.7
S(lilsand ScdinwntsMonitoring...........................................................................I-7
Monitoringof the Water DistributionSystcm.......................................................I.7
FoodstuffsMonitoring...........................................................................................I-7

E. Es[inu~tcdDOSCSand Risks from RadiationE"(~~.lsurc...................................................I-7
1. Ridiatit)n Doscs..................................... ..............................................................1.7
2. Risk Estimm)s. ......................................................................................................1-8

INTRODUCTION
A. Los ?.: MS National Laboratory.................................................................................II- 1
3. GeographicSetting ........................................................... ..........................................11-3
C. Gcok~gy-Hydrok~gy......................................................................................................II-5



LOS AIAMOS NATIONAL LABORATORY
ENVIRONMENTAL SLMWEILIANCE 1991

‘~

D. Clinmlt~lt)g}’............................................................................OF.............,............... ......II-’)
1:. Ii’olllg} .............................................................. ........................................................11-13
F. (“ullura]lk’s(mr~$us......................................................................................................l1-13
G. P(q)ulalionDislnlmlil)ll...............................................................................................11-13

Ill. COMPLIANCE SUMMARY
A. lnlrtdut”lioll.................................................................................................................Ill-1
B. Conlpliamx”Si#lll~.......................................................................................................111-2

1.

2.

3.

4.

5.
6.
7.
8.

9.
10.

11.
12.

Rcsourtc Conscrwrlim iin(lth’1.l~vc[yAtI. ...................................... .................III-2

ii.
b.
t“.

d.
t’.

f.

L!.
l).

lnlr(ulu~”lion............................................................................................iI1-2
I?(’RA(’lt)surt- At.ii\’hitss. ...................................................................... III-R

......................................................................:ll::
llmlcr~r(mndSl~w\gc‘I”anlw......................... ...........................................
ollwr Rt”}{ilAtiivilk’s
RCRA C{m~iJlian~”clnsplx-li~m................................................................
RCRA Pi”rs(JNIIcl “I”raining..................................................................:i:~
Wwlc hlinillli~alioll..............................................................................l II-11
i !SWA C(w@ian~”cAt.tivili(”s..............................................................Ill- 11

C“lt-fiIIWii[t6rAL”[.....:..........................................................................................[11-12
a. NatioltalPtdlul:intDisi”hargcEliminii(k)n Systcm................................lil- 12
b. Conqdiam.cEvaluationlnspc~”lion.......................................................l II-14
(s. Spill PruvcltlionCt>lilrtJl........................................................................111-14
d. Slorm Waler Dis~+argcs................................. ......................................111-14

Natiom,l[{ll~tirtlllll~lmttuflPolicy Ace....................,.............................................111-14
a. lnlrtxJu~lion..................................................#........................................lJl-14
h. Conlplianl”c”Ac$th)lls................#.............................................................lll-16
t“. Tjprs o!Al”iiviticsRet’icw(’tl. ..............................................................l II-IN

Fcclcra]Clean Air A(.Iand IIwNW McxitwAir Quality C(mlrolA~l.............111-18
a. Federal Rt’gulilii(~ns..............................................................................l 11-18
h. !NalcRcgula[ioms...................................................................................lll- 18

Sale DrinkingWaler Al”l,Municipaland IltdustrialWaler Supplies. ..............111-22
Federal Inscc.tic”idr,Fungicide,and RodcNicidcAll. ..................,...................111-22
NalionnlHistoricPrcscrvalionAct. ..................................................................hi-24
Ellda11g~”r16d~lrcnl(oflc’d/Prl)t(’L”l(>dSIxwics.......................................................111-25

a. Thrcatcncd and EndangcrctlSpccics. ............,........................................Il1-25
b. Biologic”atSurveys. ...............................................................................:11-26

~~J{dl)ltiil~/Wt.llalldProlcction.........................................................................ll1.27
Cl)ll~j)rc”ll(’lLsivcElti’irl)llll]l$lll:ilRCSpOILSLO,

C~~n]pcnsa[i(m,and LiabilityAct. ..................................................................l 11-27
Emcrgrnl.y Planningand ComnlbnityRigltt-to-KnowAct..............................Ill-27
Toxic Sul~stiinl-lOsConlrolAct. .........................................................................~ll-~7

C. Currcnl Issuesand A(”liom............................. ...........................................................Ill-z~
1. Con@iancc Agrlststn(sllls. ..................................................................................111-28

a. NPDES Federal F“aciliticsComplianceAgrccnwnt
and AdnlinislralivcOrders. ................................................................llI.28

b. NESIIAP Federal FacilitiesCompliant-cAgrccnlcnl............................lll-28
c. Environnwn:alOvcrsighIand MonitoringAgrm’mcnl.........................111-29

2. Corru[ivc Activities. ........................................................................................111-30
3. UnidanmxlRclcascs. .........................................................................................111-31

,.



IV.

4.
5. .
6.

7.
8.

LOS ALAMOSNATIONALbV3GFiATORY
ENViRONMENTAL SURVEILLANCE 1991

a. Airborw Iblionuclidc P.chmcs. ..........................................................llI-3 1
b. Airborne Nouradiologic”a]Rt'lt:ascs.......................................................lIl-31
c. Radioac[ivcLiquid Rclcascs...............................................................,.1I1-3l
d. Nonriidioat.tivcLiquid Rcl(sascs............................................................III-32

Wait’lr o! Variam.cRequests...................................................,.......................II1-32
Signifil”tint Act”{)ltl}jlisl]illcltts...........................................................................111-33
Siglli[iC”illltProblcnls.........................................................................................111-33

a. Lawsuits.................................................................................................111-33

b. Nolim d’ Violation#.............................................................................111-33

Tiger Team Assessment....................................................................................111-34
DOE/}iQAudirsand Asscssnlc’nLs...................................................................111-34

ENVIRONMENTAL PROGRAM INFORMATION
A. Inlrwluclion.4.........................................................................................+..o.............+,a..lV-1
B. Mcastrrcmcntof ExternalPcnctralingRadiation ........................................................IV-3

1. Introduclicm. .......................................................................................................IV-3

2. MonitoringNclwork and Results............................ ...........................................IV-3
a. brboratory and RcgiomdAreas. .........................,...................................lV-3
b. TA-53 Network. ......................................................................................lV-3
c. Low-Level RadioactiveWasic ManagcmcntAreas Network.......,.....,...1V-6

C. Air Monitoring ............................................................................................................IV-6
1.

2.

Airhmc Radioactively. .....,...........................................................................,....1V-6
a. Intwduclion. ....,...........,.............,.........................,...................................1V-6
b. MonitoringNetwork. ..............................................................................IV-6
c. Ana!ylicalRCSUILS. ..................................................................................W-7
d. Air Monitoringal Area G and Area M................................................IV.l2

NonradioactiveAir Quality. ...........................................,.................................IV-16

D.

a. tntrodtrction...........................................................................................IV-16
b. MonitoringNetwork..............................................................................Iv.l9
c. Primary Pollutants.....................,....,....................,....,............................Iv-l9
d. NESHAP(Bcryllium)............................................................................1V.l9
e. Acid Prcci\~it3tion..................................................................................IV-19
f. Visibility............................................................................ ............,..,..I202O
g. Toxic Air polhrlanLs....,........,....................,....,..............................,....,..1V-20

Surface Wa[cr Monitoring ...............................................................................,.......IV-22
1.
2.

3.

4.

Introduction...............................................................,...................................,..IV-22
MonitoringNetwork. ........................................................................................IV-26

a. RegionalStations. .................................................................................IV-26

b. Pcricwtcr (Off-Site) Stations. ...............................................................lV-27
c. On-Si(cStalit)Ils............................................................................. ....,..1s/-28

Analytical RcSUILs.............................................................................................IV-29
a. Rar.tiochcmicalAnalyses. ...........................................................,..........IV-29
b. NonradioaclivcAnalyses. .......... ..........................................................IV-32

Lmlg-TermTrends............................................................................................lV-32
E. Sedimentand Soil Monitoring..................................................................................l V-32

1, 1lltroduction.......................................................................................................IV-32
2, MonitoringNetwork.........................................................................................Iv.37

a. RegionalStations. .................................................................................IV-38

xi



LOS AIAMOS NATIONAI-LABORATORY
ENVIRONMENTAL SURVEILiANCE 1961

‘---

h. Pcrinlclcr(Ofl”-Sil’.Sl:!liolls). .......................................... ................IV-38
L“.On-Sik”Sl;ili(~ns...,.,......................................... ..................................IV-3H

3. Amly[il”iilRcwILs.............................................................................................IV-41
:1.Rildio~l]ll]~i(:ilAIItilyscs. ......................................................................IV-41
b. Noilr:tdioi(.ti\,l,”COIISIIIU,,III$. . ........................................... ................IV-4H

4. Long-’l’crnl l“rcmls““”.................................... ...............................................1V-48
s. ‘[”riim]N)n01”R;di(~nu~.lidcson SrdinwnLs in Surfac”cRun(d’1”..........................Iv.4tl

a. ~Ut’bh)-bS AkrmosC’anyom............................................... ................IV-52
b. Distrilm[jon 01”Radionut”]idt’sin Wakr and Stdimcnl

in timlAdjac’cntto ScdilmtlltTrtipsill Mor[;illdtidtiJlyO1l.,,...........COIV.54
6. Spl’c.itilReservoirScdi:mnt Studi(,s. ............................................................0...15555
7. Spcc”iiiiRio Grandl’SedimentStudy.................................................................IV-60

c. . Moui[oringol [hc Wa[cr DistributionSys[cm............................................... ...........lV-60
1. Inlr(duclion.........................................#.#.......#...cocco.ooc#e#c...occ..c#co.c#...oc...#oc.eo#.oe#oIV-60
2. MonitoringNclwork“““””’””.””.”’”.o..o................,.....................................O.............lV-(X)
3. Analylil”a]Rcsu]!s. ..............................#...o.o#.....oc##,.#.oo#.,....o##..o...#..o.#.c.#.oc.c...,eo##IV-61

a. RadiologicalAnalysts of lhc Water I)istribu[ionSySICIIM...........e,......j-~.61
b. CXrmi(.alCons[i[ucntAnalysesof IIMSWakr DistributionSystclns.....IV-6I
C. Mit.rot)i(>logic’a]”Antilyscsof the Water DistributionSySICnK.............IV-6]
d. Other Envirl>nmcnttilAc.!ivilicsfor ProkcIion

of the Waler Supply Syskms . ............................................................IV-6l
G. Fo(ds[utfs Monitoring...............................................................................................IV-61

1. Introduc.lion.......................................................................................................IV-61
2. Moni[oriligNdwork . ........................................................................................IV-62
3. AnalyliculRCSUILS. ............................................................................................IV-62

a. Pr(xIrm..................................................................................................IV-62
b. Fish. ......."...............................................................................................IV-66
C. BCCSand H(mcy..............?............................. .......................................IV-67

1-f. EnvironmentalASSCSSmL)nLS.................................................................... .................IV-72
1, Other Signi!k.antEnvironnl(.nlalAc.tivili~sal Los Alanlos .,...................................1 v-73

1. Exkrnal Radi~[ionMcasurcmcn[Study. ..........................................................Iv-73
2. Tritium in Prccipitafionin the Lx Alamos Regionof Ncw Mcxicw...............Iv-73
3. Mclcorologica!Monitoring...............................................................................IV-78

a. Weather Su]]ln~i~ry.................................................................. .............Iv-7g
b. PrecipitationSummary..........................................................................IV-W

4. Envirt)nmcnta]Monitoringa[ the Fenton Hill Site...........................................IV-84
5. Envir(mmcnta]Studi(.sal the pUCb]O de San I1~~fon%(j..............................-.....lv-~4

a. Groundwa[cr... ..""...................-...........................................................1v-35
b. Skdimcnls... ............................................................ ............................IV-93
c. Monitoring‘Nell. ...................................................................................Iv-95

6. Environmcnta]RcstoralionProgram;ltk A1amos
NationalLahora[oV.......................................................................................IV-95

7. PcrformanccAssessment for TA-54, Area G...................................................Iv-w
8. PrcopcrationalStudies. . ....-............................-...................................................1v-w
g. BiologicalRcsourccEvaluation... .....................................................................IV-99

a. BiologicalSumcys/Monitming..................... .......................................IV-99
b. Wildlife Watering. ..................................................-...........................Iv- 100
c. Wetland Monitoring.................o..........................................................Iv-lo]

. ....



LOS AtAMOS NATIONALLABORA”rORY
ENVIRONMENTAL SURVEILIJ4NCE 1991

‘~

v.

w.

d. Spwial ACoCooIIIl)lisl]Jt~L611ts.....,.........,................,........,......,........,.........lV- 101
10. COnununilyRcla[iom program. ..,...,..,..,,.........,.,...,.,.....,........,.....,...,,...,.......lV-l02
11. W:ISICMinimizationand PollutionPr~'\fcl\ti(}ll...............................................lV.l04
1~. Ell\’irl)lllll~”ll[:ilTrtiining..................................................................................lV-104

ENVIRONMENTAL RADIOLOGICAL PROGRAM INFORMATION
A. lnlrtdul”lion................ .....................................................................................,.............V-I
B. Rndioa(livc Emissions. ........................ ........................................................,.....,,....,.,..V-l

i. Air. .......................................................................................................................v-1
2. Wiiil’r.................................................................. ........................................,....,...V-6
3. Unpl:inncdRclctisL.s. ............................................................................................v-7

a. Airbomc RadionuclidcRclcascs. .............................................................v-7
b. RadioactiveLiquid Rclcascs. ...................................................................v-7

c. RadiologitvtlDoses............................................................................... ....,....,.............V-8
1.
2.

3.

4.

5.

lnlroduciion............ .............................................................................................V-8
Mcihmlsfor DOSC.Ca!tulaliorw.........,........... ......................................................V-8

a. IIllroduclii)n................................................................................,....,........V-8
b. Ex[cn\aIRudiation. ...................................................................................v-9
c. InhalationDC)sc...................................................................................,.....V-9
d. tngcstion Ilw. ...........................................................................,.............V-9

Es[im:,[ion01Radia[ionDoses........................................................,..................V-10
a.
b,

L’.
d.
c.
f.

DOSCSfrom Natural Background............................................................V-10
Doses to [individualsfrom External Penetrating

Ralia[ion from Airborne Emissions....................................................v-lo
Doses to Individualsfrom Direct Pcm(rating Radiatiorr..,.....................V-l2
Doses to tndividua]sfrom Inhalationof Airtmrnc Emissions................V-12
Doses [o Individualsfrom Treated Efllucnls.........................,....,...........V-12
DOSCSto lndivitlualsfrom )ngcslionof Foodstuff . ...............................V-13

Total Maximum IndividualDose to a Mcmbcr of the
Public from 1991 LaboratoryOperations. ......................................................V-14

a. Maximum IndividualDosc.....................................................................V- 14
b. 13[imatcof Maximum]ndividualDose from Airbomc Emissions

for Complianc.twith 40 CFR Par. 61, Subpart H.......................,.......,V-14
CollcctivcDose E.quivaltn[s..............,........................,,..........,....,.........,........,..V- 14

D. Risk to an Individualfrom LaboratoryRcl~ascs........................................................

. ............,.................’...’.....,............,.,..........,,................,..,....,......v- 161. Estimating Rkk V-16
2. Risks from Whole-BodyRadiati[)n....................................................................V-16
3. Risks from Exposure[o Radon. .........................................................................V- 16
4. Risk from Natural BackgroundRadiationand

Mrdical and Dcilta]Radiation.........,.........................,......................................,’-17
5. Risk Iron] Li,.rafory Opcralions......,...................................,...............,...........V-l8

ENVIRONMENTAL NONRADIOLOGICAL PROGRAM INFORMATION
A. NonradioactiveEmissionsand EffhrcntsMonitoring. ................................................W-l

1. Air............................,.........................,........................... .....................................VI-1
a. 1990Air PollutantEmissionsInventory. ................................................VI-1
b. Lead PouringO~raliom....... ..................................................................V1-1
c. Slcam p]anLsand power plalll.................................................................VI.2



LOS ALAMOSNATIONAL~BORATORY
ENVIRONMENTAL SUFWEILIANCE 1991

‘~

d. Asphalt Planl. ..................................................................... ....................VI-2
c. Dckmaiiol]of”Explosives........................................................................Vl.2
f. Ash6stos. , .................................................................................................VI-3
g. Bcryllium................................................................................................VI-3

~ Walrr.A. ..................................................................................................................VI-3
a. Surlat.c \;’a[crand GrmrmJwaterM()llitl~rillg..........................................V1.3
h. Nalic~llalPt~lluL?llt Disc’llarg(’EIill]illa[il)ltSyst~slll......................... ........V1-3
c. Safe DrinkingWaler Acl, Municipal

and lnrluslriirlWaler Supidies..............................................................Vl -4
3. Su~)c’rlulidAll~~-ildIli~’IllsaIld R1’aulll(JrizaliollAcoI:Till(h 111Reporting.............Vi-5
4. T()xi~'SulJslaIlc"l'sCt)lllrtilAcm[...................................t........................................v1-6

B. U1]l)lallllc'dR~`ll.as(.sl)INl~llradit)ll)gic'alMalcrials.....................................................vl-6
1. Airhmc Releases...............................................................................................Vi-6
2. Liquid Rl"ll'as~'s...............................................................,................................,..W-6

C. EnvironnwlltalSampling for the NonradioactiveElllucnt Program.................,.........V1-7
1. Air....................................,.........................,................... .....................................Vi-7

t-.. AmMrnl Air MIJniloring...............................................,......,.............,....V1-7
b. Toxic Air PolluianlSampling Program. .................................................VI-7

2. Wa[cr...................................................................................................................VI-7

V1l. GROUNDWATER PROTECTION MANAGEMENT PROGRAM
A. Inlroduclion.......................................................................................................,........Vii-l
B. MonitoringNdworli. .................................................................................................VI1-2

1. Main Aquifer. ... ...............................................................................................V1l-2
2. AlhrvialCanyon Aquilirs. ..............,.........................,.......-.................,.............Vl1-4
3. Pcrchu! Systcllw................................................................................................W1-5
4. Vadc;c tiIlc. ............................................................................................,........VII-5

C. Ana!ylit.alResults ......................................................................................................VII-6
1. RadiochcmicalGwstitucnts.......,............ ............,....,.........................,.............V1l-6
2. NonradioaciivcGmstitucnts. ..........................................................................VII-11

D. Long-TermTrends. ...........................................................................................,...... Wi-l9
1. Main Aquifer. ................................................................................................,.VII-19
2. Alluvial Canyon Aquifers. ..............,....................,.........,................................V11-20

E. Special SWlics ..................................................................................................,......V11-ZO
1. Main Aquifer. .................................................................................,..............,.V11-2O

a. Agc of the Water..................................................................................VII-20
b. PowntialCommunicationBetweenTest Well 1

am!Test Well 1A. ............................................................................WI-22
c.. Water ProductionRecords...,...............................................................VII-23

?. Vadosc fi}Ilc....................................................................................................VII-24

Vlll. QUALITY ASSURANCE AND SAMPLING PROCEDURES
A. Organization ....................................... .....................................................................VII1-1
B. Quality Assurance Prograin......................................................................................VIII-3
C. Sampling Pmccclurcs................................................................................................VIII-4

1. ThcrrnoIumincscentDositnetcrs......................................................................VI1l-4
2 Air Sampling. ...................................................................................................vilI-4

i?. Ambient Air. .........................................................................................VIII-4

—.



LOS AIAMOS NATIONALLABORATORY
ENVIRONMENTAL SURVEILLANCE 1991

‘~ ~

D.

b. RadioactiveAir EmissionsMonitoring................................................VIII-5

c, NonradioactiveAir. .................................,............................................V1I1-6
3. Water Sampling................................................................................................V1lJ-6

a. Surface Waler anti Groum!walcr. .........................................................VIII-6

b. National PollutamDisuhargcEliminationSyslt!nl..............,................V1II-7
c. Salk DrinkingWater Ac-l. .....................................................................VIII-7

4. %i] tindSediment Sampling.............................................. .....,.......................V111-8
5, Foudshdls Sampling........................................................................................VII~-g
6, MclcorologicalMonitoring.....,..........................................................,....OO.......VI11-9

Al~lylic”alChcmistry................................................................................................VIII-9

1. Methodology. ...................................................................................................VH1-9

a. [ntroduclion.................e.......................................................o..o.......000...VI19-9
b. RadioactiveG)nslitucnts. ...................................................................VIII-1(J

c. Stable Clmslilucnts.........o..e.o.......,...o,o......e.eoo..........o.,,......................V1I1-10
d. Organic COnstilucntse..... .......................o..........,...............o................V1II-lO

2. Quality EvaluationProgram....................,........,.......,...,.........-......................V11I-11
a. Inlroduclion...............o...................o.....@..........e......................oo...........VIII-n
b. RadioactiveG)nstitucnts. ...................................................................VIJ1-11

L“.Stable cOIMt:tUt!lltS . . .. . .. .. . . . .. . .. .. .. . .. .. . .. . . . . . . . . . . . . .. .. . .. . . .. . . . . . .. . . . .. . .. . . .. . .. . ..VIII-12

d. Organic COnstilucnls. .........................................................................VIII-12

3. D;itaHandlingof Radiochmical Samplcs....................................................VIII.l2
4. lndi(”atorsof Accuracy and Precisionof RadiochemicalSamples. ...............V1lI-13

IX. PUBLICATIONS........................................................................ .......................................Ix-1

X. REFERENCES....................................................................................................................x-1

APPENDIXES:
A. Standards for EnvironmentalContaminants.................................................................A-1

B. Unitsof Mcasurcmcnt...................................................................................................B-1

C. Dcscri@iomsof TechnicalAreas and Their AssociatcJ Programs ...............................C-1
D. EnvironnwntalBackgroundInforlnation......................................................................D-1

GLOSSARY OF TERMS ...................................................................................................................GL-1

ACRONYMS AND ABBREVIATIONS .........................................................................................A~:

DISTRIBUTION LIST !x/........................................................................................................................

xv

—

1

I

1

I

I



LOS AIAMOS NATIONAL LABORATORY

/-
ENVIRONMENTAL SURVEILIJ4NCE 1991 7

FIGURES

II-1.
11-2.
II-3.
II-4.

Ii-5.
II-6.
II-7.

11-8.

11-9.

111.1.
111-2.

111-3.

Iv-1.

Iv-2.

IV-3.

Iv-4.

IV-5.
IV-6.
Iv-7.
IV-8.
Iv-9.

Iv-:o.
Iv-1 1.
IV-12.
IV-13.
IV-14.
IV-15.

IV-16.
IV-17.
!V.18.

IV-19.

FY91 actual operatingcosts by pcrwntagc of allocation to progran~s...,...,...........,,,......,,.II-2
Regional Ioc.ationof Los Alamos............................................... ..............................,........11-4
Topographyol”11)1”LMSAlamosarea ..................................................................................11-5
Tcl.hnic.a]arras (I-As)of Los Alamos Naiional bborafory in rt lalion

kr surroundinglandholdings.................................................... .................,.........,...,........11-6
Major ciinyolLsand mesas..........................................................................................,........11-7

ConccpIual illustrationof gtsol{~gic-hydrol[)gicorclatic,lLshipin Los Alamos area..............II-8
Average d:iy’timewind roses at Laboratorystations. Surlac.cwinds arc

rcprcscuttd at TA-6 (uppcr Icfl)c.loc”kwiseto East Gate, Area G,
and Bandclicr. TA-6 winds at the 92 m (300 ft) lcvc!arc also shown. ........................11-10

Average nighttimewind rows at Laboratorystations. Surface winds arc
rcprmcntcd at TA-6 (upper left) clockwise to East Gate, Area CI,
and Bandc]icr. TA-6 winds at the 92 m (300 fl) ICVCIarc also shown. ........................11-11

Average total wind mscs al bhoratory stations. Sutiace winds are
mprcscntul al TA-6 (upper lt”tt)cloc’kwiscto I%t Ga[c, Area G,
and Bamtclicr. TA-6 winds at tbc 92 m (300 ft) level arc also shown. ........................11-12

(hmcralizcd ]oca[ionof springs in While Rock Canyon.................................................III-13
Summa y of Clean Water Acl Compliancein 1991,NPDES

Permit NM0028355..................o...........o........o........................................................,.....111-15
Summary of CIMOWztt!rAc[ compliancein the llrst quarter

of 1992,NPDES Pcnnit NM0028355........................................................................,.111-15
Approximatethmno]umi ncsccntdosimctcr(TLDj iocatiom on or near :kc

LaEOralorysik ..................................................................................................,.........,..IV-4
‘l%crnwlumincsccntdosimctcr (TLD) mcasurcmcnts(includingcontributions

from cosmic, Icrrcstrial,and Laboratory radiationsources) .........................,................IV-6
Summary of estimated n~aximumindividualand maximum bboralo~

boundarydoses from Laboratoryoperations(excludingcontributions
from cosmic, tcrrcstnal, and medicaldiagnosticsources),. ............................................IV-7

Approximaiclocationson or near the Laboratorysite for sampling
airborne radionuclidcs.........................................................................,........................1V-lfJ

Regionalsurface w.atcr,sediment, and soil samplil.~locations. .....................,..............;V-26
Surface water sampling localiom on and mar the Laboratorysite. ................,..............IV-27
Pueblo-3,tritium and plutoniumconcentralioms.............................................................Iv-37
Rcgioniilsampling locati6nsfor sedimentsand soil.......................................................IV-38
Sediment sampling locationson and near the Laboratorysite .......................................IV-39
Sediment sampling locationson and near solid waste managementareas. ....................IV-4(1
Soil sampling locationson or near the Laboratorysite..........................................,...IV...IV-41
Total plutoniumconcentrationson sediments. ........................................ .. ...................IV-52
Produce and fish sampling locations...............................................................................]V-62
bcations of bcchivcs in the k Alamos area. ...........................................,.............,....IV.63
Los Alamos National Laboratory/ContractorTLD intcrcomparisrm,

July 1990 throughJune 1991. ......................................................................................IV-74
Tritium in rainwater (collcctcdduring Dcccrnber 1990-April 1991).............................1V-7S
Tritium in rainwater (collcctcdduring April 1991–Augrrst1991). ................,.........,....1V-76
Tritium in rainwater (collcctcd during August 1991-December 1991). ........................IV-77
1991 Weather Summary, Los Alamos, NM...............................................................,....79-79

xvi /



/–____–

LOS AIAMOS NATIONALIJIBOllATORY
ENVIRONMENTAL SURVEILLANCE 1991

IV-x).

IV-21.

IV-22.
IV-23.
IV-24,

v-l,
v-2.
v-3.

v-4.
V1l-1.
VII-2.
VII-3.
VII-4.
WI-5.

VII-6.
VIII-1.

(a) Sun~ncr nM~woon@uly~cpWtilhv) ttwanprccipitalioftand

~~a~nufil n~ea~p~’~~~la~~~atLos Alamos. .......................... ..................................IV-83
Samplingstatiom.sfor surface water and groundwatcr near the

Fcnt(mHill Site (TA-57),....................................................,..,,..,.,.......,...,.,,...,.....,...,..IV-85
Groundwatcrand sediment stationson Puvh]odc San IIdcfonso!and. ..........................IV-88
RcsourcwConscrtiationand RccovcryAct correctiveaction process.............................IV-96
Lo~’ati(>itof aquatic invcflchratcsamplingstations in Sandia Chnyon........,......,......,..1V-102
Sun]nIary of lrilium rrlrasls (airtxwnccmissionsand liquidclllucnt.s). ...........................v-2
Summary of plutoniumrc!cascs(airborneemissionsand liquid cfllucnLs)...,......,............V-3
Airhornc a~’tivationproduct tmissiom (principally ‘°C, 1IC, lzN, 16N,

140, ISO,~lAr) fr~)n~Iht I os AlanlosMMO1]Physics Facility (TA-53). ........,........,.....V-3

Summary of strontiumand ccsium liquidcfllucnt rcIcascs...............................................V-7
Groundwa[ursampling localionson and near IINbhmlory site .,.,,.................,,...,......VII-3
OhscrvationWell, MCO-6 Iriliumantiplukmiurnconcentrations,through 1990....,....\’II-2O
PuchloCanyon water quality...................................................................,.........,...........VI[-24
Mortawhl Canyon mctisturcand tritiumprofiles ..............................................,..,,.,....25I-25
TA-53 Surtacc inlpoundnw!nLs:Core Hole No. 7 moistureandtrilium

profileson June 25, 1991............................................................................................VII-26
PotrilloCanyon Core HOICNo. 1on Dcccmhcr 12,1991 .............................................VII-26
Organizationalchart for the EnvironmentalManagementDivision.............................VIII-2

xvii



11-1.
111-1.
111-2.
11!-3.

111-4.

III-5.
111-6.

111-7.
111-//.
111-9.

Ill- 10.
Ill-1 1,
111-12,
111-13.
Iv-I.

l\’-2.
IV-3.

IV-4.
Iv-s.
IV-6.
IV-7.
Iv-g.
IV-Y.

IV-io.
Iv- 11.
IV-12.
IV-13.
IV-14.

IV-15.

IV-16.

IV-17.
Iv- lx.
IV-19.
lv-20.
IV-21.
IV-22,
IV-23.

LOS AIAhnOS NATIONAL LAf30RATORY

ENVIRONMENTAL SURVEILLANCE 1991

TABLES

1991 PopulationWithinX()km 01”1AMAlamo...,...., ....................... ...................,.....,.....11. 14

Major El\\$irt)!lll)t’lllal Rcgrrlalionsumkr whic”f)the [alrn~rill}ryOprat(xl in IW 1..........111-3
tlllVirl)llll)t’ lllill Pcrmils wdcr which Ihr L+trnmloryOprrakd in 1991.......................,...111-5
kisourt”r Cmsrrvalion and Rc(xwcryAt.t lntcra(”liomamong [ht. l~hor;l[l)ry,

It)” u.:; ‘!lvir,llllll~,lllaIpn~[l,t.ti(];lAgtsIIt.y, and 1}11’NCSWM(”xitw
4“,lVII “Xpiirtll}ti](ill 1991and FirstQuatit’:011992 ........................................111-6

E, ., , - “InspectionsirwlAudits C’onductcdal lhc blwralory in 1991
i“,. t Quarter ol”IYY~- ....................................................................................#..\l1-10

En\ ‘r IllillASSCSSIIKIIISSulmli[tcdto DOE during IW 1........................................111-17
En\ ir(;mm”nlalAMMsnlcllLs IIMI Rcccivcd i:indings01No

Sigllifitvnl Impact during 1991...................................o................................................lll-17
Nl)llrtidioll)gi(”iliAmt>icn[Air MonitoringRUSUII.Sfor 1991...........4...............................III- 19
Voliltilt”Organic ConsIifut’nLsill IIIC WtilcrDislribulionSysIcm ill 19(~1............,.........111-23
TOIiilTrill:lll)ll~t”tll:llll’CL)ll~”l’ll[r:ltiltllsin the WiitcrDistrilnrtil)llSysicm in 19~)1,.........III-23
lnorg:lni~”Cousti[ucntsin the Wti[crDistributionSyst(”n]in 1991............,..........,.........11!-23
Radinfitlig:i[yin the Water DistributionSysItvN............o................t...................o...........IlI.2 4
l~i~-rl~l>iologi~.al”Trsting 01the Water Distritxr[iottSystcm............................................111-25
projcL”LsRt.quiri:lga Spct”irsSptw”ifk”Survey in 19Yl...................................................111-26
Numtwrof Sauqdillg L}t.aliensfor RorrtincMonitoring01the Ambivnl

Environmcnl...................................................................................................................IV-2
~l~’i”lllt>luli}il]t:st”t’l]lIlwimctcr Mcasurcm.nt.s..........................................4......................IV-5
Comjx{rislm(}1”199(1aml 1(~1~I Rclcaws 01-Ra~Jiomrl”lirlcsfrom

Lalwr:i[oryOpcraliows...................................................................................................lv-8
Doses Measured by TLDs at On-Siw Waste DisposalAreas during 1991......................JV-9
A\vragc Ila(”kgroud C(\ltc”t’lttrati[llLsof Radioactivityin [hc R{”gionalA\mosphcrt”.....,IV-9
Airborne I“rihrrmas Tri:iatcd Watrr Com.cnlratims !br 1991....................O..................IV-l 1
Airlwmc ~~%Pu Cotl~”t’Iltrali(JILsfor 1991........................................................................Iv-13
Airlx)rllc ~J90~~(tpuGm(+cntraliomfor 1991...................................................................IV-15
Airtwrnc ‘JIAm Com”cnlratiowsfljr 1991.................?...............o...............o.....................lv.t7
AirborrwUrtiniumConc”cnlratiomfor 1991...................................................................lv- 18
Airtx)mc BerylliumCt)Ilt.~.iltralil)lL\for 1991.................................................................lv.2o
AnmralamrQuar[vrlyWet Dcposi[ionStzlis[icsfor 1990am! 1991...0..........................1V-21
Median VisibilityMeasuredat Bandrlirr NationalMmlumcntin 1991 ........,...............1V-22
Summary 1}1At-id Data for Scvrn-Day !%mpliugPcril]dfor All Five Si[cs

for 1991........................................................................................................................IV-23
Summary of MCMISDala flu Seven-DiiySampling Pcriud Ihr Three Silts

ii~r1991...............................................................................................................,........IV-24
Summary of Organi(x Da:a fcr Scvctl-DaySampling ?criod for

Ilrcc Silcs Ii)r 1991.....................................................................................................IV-25
Radiot”hcmitzrlAnalyst’sO(Surface Wiitcrx............................................,..................,...IV-30
Chrmical Qufilily01Surfac.cWalers ..............................................................................IV-33
TraL.chk[als in Surfac’cWalcm......................................................................................Iv.35
Radiot.hcmi~xrlAnalyst’sof Scdinwnrs...........................................................................l V-42
Radio~dwn~i(.alAnalyst’sof Solid Waste Area SedimentSamples.................................IV-45
Radiochcnli~”alAnaIyscsof Soils............... ..........................................................,.........1V-46
Trace Mc~ls in !%dimcnLs..............................................................................................IV-4Y

...x\,~lt

—



—— LOS ALAMOSNATIONALlaboratory —
ENVIRONMENTAL SURVEILLANCE 1991

\

IV-24.
IV-25.
Iv-x).

IV-27.
IV-N.
j\’.~9

iv-30.

IV-31.

]V-3?. -.
IV-33.
Iv-?-l.
IV-35.
Iv-3ti.
IV-37.
IV-38.
IV-39.
IV-40.

IV-41.

[V-42.

IV-43.
IV--M.
IV-45.
IV-46.
IV-47.
IV-48.

v-1.
v-2.

v-3.

V-4.

v-5.

V-6.
V-7.

VI-1.

‘1.raicMetals in Soils ......................................................................................................IV 51
PIUI(NIIUIIIin Rum)l”l’in Pucldt)and Lx Alan]osCan)”oILs, 1991..............................,.,..IV-53
Quality ol”E!”tlucntReleasedl“romthe TA-50 Radioactive Liquid Waslc

Trca[n]cnlPl;tJI!in 1991...............................................................................................IV-54
Radi(xl(”tivi[y ill Mor(ii[diidCanyon SedimentTraps.....................................................lv.56
Radiotit.ti\’ily01]MotiiindadCanyon Sctlin~cnLs,OctolX.r18, 1991 ..............................IV-57
Riidiol’111’tl]ili)lAIIalpCSOf&dinn’nLsi“romReservoirson th~

RIOCh:iIiMiindRio Gramtc .........................................................................................IV-58
Plut(mium Analyst’s I“r(mlSCdimCnLsin Reservoirson the Rio Chama

aml Ril~Gramlc ..........................................................................................................,.IV-59
Radit)nu~.lidcsin On-silt!, Pcrimctur,and RcgionafProduce Gd]cclcd

during [he 1991Growing Stlas()n.................................................................,...............IV-64
Riidil]llul.lid~si:]Fish...................................................................................,..................IV-66
Ht’iivyiisd Triit”t>Mctals in Fish ....................................................,................................lv-67
Sclt”c.k’dR?idi(Jnuc”lid~”sin h~t.aland RegionalHoney Collct.tudduring )990 ..............lV-68
S1’lc’c.tcdTrace Mc!als iii h)LY+l and $kgional Honey Collcc.lcdduring !99[),...............IV-69
Sclccml Ridionul.lidcsin Local and RegionalBees Cidlcchxlduring 1990,.....lV.70......1V-70
Sc”lcctc’dTril,.t’Metals in Lm.aland Rcgiona]Bws Collcctcxlduring 1990..............,....IV-71
Los Alamos Clin~a[ologilxilSummary for 1991.............................................................lV.W
Los Aliit]]()~.I%ct.ipilntionfor 1991.................................................................................IV.82
Analyses of Surface Water and GrountlwatcrQuality,

Fenton Hill, Dcccmhcr9, 1991....................................................................................IV.86
Tra(’cML.Ialsin Surface Waters and Groumlwatcrs,

F~.llIt)ll[]j]I, ~.t.t.llltx.r 9, j99] ....................................................................................]V-87

h~c.alienson Sal, IIdcfomsohr.ds for Water and Sediment
Sampling IJic.ludc(lin RoutineMoniwring Program,.........................,......,..................1V-89

Radiot.hcnlicalQualityof Groundwatcr from Wells, Pueblodc San Ildcfonso...........,.IV-YO
Chcmit.alQutililyof Grlwndw’atcrfrom Wells, Pueblo (IcSan IMcfonso.....................lV-91

Radiochcmi~.alAualyscsof Scdimcn~sfrom MortandadCanyon ..................................JV-94
Bat Spt”~.i~sFoundon Los Alamos NationalLaboratory bnds ...........,......99.................IV-99
Land ald Aquatic.MollusksFound on Los Alamos National Laboratory Land........,..lV-1(J(J
Aqualic Invrrtchratcs Found in Sandia Canyon al Three Sampling Stations............,..IV-l03
Airhornc RadioactiveEmissiom from LaboratoryOpcralions in 1991.............................v-4
Airborne RadioactiveEmissionsfrom Labor~toryOpcmtions in 1991. Detailed

Lis[illg01Mixed Activation Producls: Particulate,Vapor, and Gases ..........................V-5
Estimatld Com.cntrationsof RatJioac.tivcElcmtmtsAcrosoliml by

Dynamic.Experiments...................................................................................................,.V-6
Sumnmryt~fAnnual E!fccli\tcDose EquivalentsAttributableto

]991 Lllx;ralory @craliojLs..........................................................................................v-l1
Estimated Maximum lndividtral50-Year Dose Commitmentsfrom

1991Airbomc Rattioac.tivity....... .................................................................................V-13
EstimatedCoilcctivc Effcctivc Dose Equivakwtsduring 1991 .......................................V-15
Added lndividua]LifetimeCancer Mw-talilyRisksAllributablc10

1991RadiationExposure...............................................................................................V-17
Maximumhad Emissionsfrom the Lead-PouringFacilitypcr Quarter in 1991............V1-2

.Xil’



VI-2.

VI-3.
VI-4,
VI-5.

VII-1,
VII-2.
VII-3.
VII-4.
VII-5.

VIII-1.
Viii-2.
VIII-3.

VIII-4.

Emissionsilld FUCICt)lL\ulltj)lit)ll during 199I from thc Stlsiil]]F’li\tlts
and I“A-3 Pl)w(”rPliint....................................................................................................\’I-2

AsphfillPlant Emissionsill 1991...........o............o.............................................................VI-3
E-+timalcdCl}lll-t$lltriltit)llsol”’roxic~kmcnLs Aurosolizcdby Dymmi,: Exln”rirllt”llts.....V1-4
Quality (II”Nl)llriidit);lt.tivt’ El”llut”ntRclc”ascLII“romthe TA-50 Radioal [ivt’

liquid W’irstc“rrciitmcntP]anl in 1990and l()t)l........................................................e..V1.5
Radiorhrmi(”iilAntilyscsof GroumIwtik’rSamples for 1991..........................................VII-7
Chcmic”;ilQuality 01GroumIwatcrx...............................................................................VI1-12
Trace Metals illGrmrndwatcm.......................................................................................VII-16
LOW-LCVC1Trilium Mcasurcmuntsin GroundwatcrSampl(*s.......................................VI1-21
WiitcrQui~lityin Pucb]oC’anyl)n,Average Water Quality Values ....,..,.......................VII-23
MethodSummary (OrganilsG)mlxwnds) ...............................................................,....VII1-I1
Ovcra]lSummary of EM-9 QuaIityAssuranceTests for 1991....................................VIII-14
Summary of’EM-$ Organic SurrogafcCompliancewith EPA SW-846

Criteria for 1991..................................................#..............................##................,....V115-15
EPA SW-846 HoldingTime Summary for 1991.........................................................Vlll- 16

LOS ALAMOS NPTIONAL IABORATORV
ENVIRONMENTAL SURVEILLANCE )991

‘~

.tx



AppendixA
A-1.

A-2.

A-3.
A-4.

A-5.
A-6.

Appendix B
B-l .
B-2.
B-3.

Append!x D
D-1.

D-2.

D-3.

D-4.

D-5.

D-b.
D-7.

D-8.
D-9.

D-lo.
D-11.
D-12.
D-13.

D-14.
D-15.

D-16.
D-17.
D-18.
D-19.
D-20.

LOS ALAMUS NATIONALL’lBORATORY
ENVIRONMENTAL SUFWEILMNCE 1991

APPENDIX TABLES

DOE PuMi~.Dose Limitsand Rat!ii)tio]}Proltt”tionStandards for
Ex[crnaiand Inter-naiEximsurcs...,....., ...........................................................................A-2

DOE’s Dt’rivedConctntralion Guidcs (or Public Dow
and Dcrivd Air Conccntraliom for ConlrolkxlAruas....................................................A.3

Nationi\land New Mcxic-oAmbicnl Air Quality Standads...............................................A.4
Maximun]Conlfimi:lantLcvcl in li]cWater Supply for InorganicChemicals,

Organic Cilcmicsitls,and Rildit)c”h~’ll~ic.ais........................................................................A.5
Tcxici[y Charm”lcristicLeaching ProccdurcLevels ..........................................................A-7
Wildlife Watering Standards..............................................................................................A-8

PrcIixcs Used wiih S1(Metric) Units.................................................................................B-1

Ai)proximalcGmvcrsion Factors for SclcctcxiS1(Metric) Units......................................B-1

Commou McasurcnwntAbbreviation.s...............................................................................B-2

HtiyardousWaste ManagcnwntFacili[icsat Los Alamos
Nationulhlx~ratl~ry.........................................................................................................D-2

TypLIsof Dischargesand ParanwlcrsMouilorul at the bboratory
under ils NPDES Permit NM00283S5........................... .................................................D-4

Limits Establishedby NPDES Permit NMC028355for Sanitary
Outfall Discharges.............................................................. ............................................D-5

NPDES Wrmit Monitoringof EffluentQuaiity at SanitaV Sewage
Trcamlcnt Oulfalls...........................................................................................................D-7

Limits Eslablishctlby NPDES PtmnitNMO028355for Industrial
Outfall Pisci]argcs...............................................o....o........o............,................................D-8

NPDES Pcrmil MonitoringO(Efflu~:itQuaii[yat IndustrialOutfalls.............................D-10

Federal FacilityCompiianccAgIccmcnt: Schcduic for Upgrading the
IAoriitory WastewatcrOutfall. .............................. ..................................................D-12

Loca[ionsof Air Sampling Slations ................................................................,......,......,..D-14
Locationsof Surface Water SamplingStatiolts................................................................D-15
Locationsof SedimentSampling Slatiolls..............................................................,......,..D-16
Locatiow and Descriptionol”Soil SamidingS~tioIw......................................................D.l 8
Locationsof Bcchivcs......................................................................................................D-19
LOSAlamos, Ncw Mexico, C]imalologicaiSummary (1911-1991),

Tcmpcraturc and PrccipitalionMeansand Extrcmcs............................,.......................D-2O
1991Wcalhcr Highlights..................................................................................................D-22
Moisture(gravimctric)and Tritium Gmccntralion in Moisture Extracted from

Grrc Samidcs from Hole SiMO-1.................................................................................D.25
RadiochcmicalAnalysesof Core Sample.sfmrn Hole SIMO-l............, ..........................D-26
Summary of Sclcctcd RadionuciidcsHalf-Life Information...........................................D-27
Dose ConvcmionFactors for Calcuialing Inlcrnal Doses ................................................D-28
Dose Cmvcrsion Factors for calculating Extcmal Doses...............................................D-28
Locationsof GroundwatcrSamplingSmtiom..................................................................D.29

.ixi



LOS AUMi)S NA I IONAL lAf30f{Al (Xl)’

tNVl14UNML N ! AL >U)iVtll LANLt IUtl I
[

-.. ,....... .. .. . .. . . -, ,... ,.-,, , . . .. .. .. .
\

1)-21,
1)-22,
D-23.
D-2.4.

D-n.
1)-20.

1)-27,

1)-2N.

D-w.

1)-30.

1)-3I.

D-32.

D-33.

1)-34.

D-35,

D-30.

D-37.

D-38.

Vl~l;lliltol~;lnit (“OIIipIIIIItl\ l)t.kllllillt.d illWillt-rIIyPA-I’AII;Il)’stos...........................1)-32
Vl)lalilt orgajli~”( .{IIIIlmluIdsIXlcijllint’din !+)lidsI)ySW-N4(JNIIIIIIILISXdJ.............. I)-3A
S(.mi\kdal ill. org;i Iii(”s111Walt,r................................. ................................... ..............,..1>-36
Vt)laljll.s[>t,lt.rlllilll.cjill Air (j)~lrt.(;;IN)...........................................................,,..............1)-37

‘1’oxit”ily(“ll:lr;lt”ltrislit’ 1A;t(hillgl)fl~tt’durr‘1’;lr~cl(h}!;lnit.( ‘tllil;tllliwlllls..,,,.,.....,.....,1)-3N
Sullllll;try(II’Ilhl-t)L.)Ualily l\ssuramc ‘1’(’s1sIilr 191)1

(Slablc l:llll]t,llt AII:II)MS ill lhl]lt~git”als).....................................................................[)..\L)

SumIII;iry01”I{LI-9Qualily tkuramw ‘1’1’s1slttr I(NI
(Shldc ~}hsmt-nlAII;II)SCSin }:illcm).............................................................................!)-.39

Sunmlary ttl’1{A1-vQuality A\~lliitll~(. ‘l”t$\I.sIi)r 199I
(SI;tldc1{1(’IIKOIII AH;Il~st.sill IIutk M;tkrials) ...............................................................[)-31)

Sunlm;lr) 1)1”13f-9 (juati[y Awur;lmv ‘l”Lo.K[sli~r1991
(SIaldl. IOI1OHI1CIIIAIIalys.’sin St)il). .............. .........................................,....................,..1)-4[)

Sllllllllal:j (~1”l{hl-t) Qulilily /&+Urilllt”t’ ‘1”1’s1sli!r 191)1

(Slaldc I{lIOIINOIIIAnalyst’sill Walton)................................... ......,..........,.....................,..[).42
Summary t~l”IIM-l)(juality A..suramc ‘I”csLsli~r191)1

(R:idil~t”l]l.l~lit’;llAII;ilysc6s)................................................................................... ........1) -44
SUmnMrV01”fjM-~~(Jr;llity Assuram”t’‘I”cskIi)r 1991

(Organit AMl}stosin I:illt>rs).........................................................................................1)-45
SUIIIIIIary 01”I: M-9 Quality Assur;~nl”c‘I”csl.s!itr IWI

(Org;lllil. Anal}sls ill ilulk hfakriah).. .....................j................................?..................l).45
Sunllllary.~l”I{hf-Quali\yAwuram.c“l”tosIsIiu 191)1

(Orgallit” AII;II)SC.Sin Soil) .........................................................................................,..1 )-46

Slli]llll;lf} 01”I%f-9 Qu,lli[y Awuram”c ‘I”L.%IsIi!r 11/91

(Oig;tl!il. AII;II}WSSill~“harlxxil“I”rrlx.s)......................,............................ ...................,..1) -50
SUiNIMr~’of”EM-9 otriilit~Awuramc “I”cs[sIi}r1991

(Organit.Awlysls ill Wak.r).............................................................,.....,...1).5.........,....I)-5 1
Summ;iryt}tEhf-9 F’alwPl)silivc/l:al:;t’Nrgativc CX.twrrcm.cs

Ibr EM-S(jhralilyControlSJIIIplCSRuJtiu 1991............................................,..............1>-55
Riidi:)l.lll”lllil.;ilDclw.lionLimits for Al~illyst”sof-’ypi~.al

EllVirt~l]l~]t”iliillS:iN)plCs........t.......................................................................#................D-68



LOS AIAMOS NATIONALtiBORATORY
ENVIRONMENTAL SURVEI1IANCE 1991 –~

1. EXECUTIVE SUMMARY

A. lntrodm!tion

1[is IIWpolicy 01’tht. IMS~lilll]os Niilional
bhmlory (LANL or Ik Laboraloly)!o providea safe
illld IIcallhl”UI working cnvirolwlcnlI“orils t’nlph)ycl’$,
tilt l’nq)h)yc’~’s01”its sutwonlra~”lors,pafti~’ipalil)g
silt’sl$,and visilors and 10prcvrnl any harm w IIILW
indi~’itiuals,(hc imhlic,or lhc cnvironmcnl as a rcsuitof
the hih]riilory’s tictivitics. TIw ~k~r~~~~rykgan as
Prl)jc~’lY of Ihc Mallhdltiill EngineerDistrictduring
WoriLtWar Ii with the spcc-it’ic”rcsiroswihiiityof dcvci-
oi)inglilt’\vorid l“irstnuc”icarwcaill)n. ‘1’hc:b~}ralory
is lllallil~t’d hy Iiw Universityof Caiilornia for {he
Dtix]rtnlcntu(”Energy (DOE).

The i)rimarymissionot’the LaburaloryIodaytxm-
[inucsto 1X’nuc”lcarW’cailollsresearch,Licvcioplllcnt,
amt Icstingto I]clilensure lhc nation’: nucleardclcrrcnl.
Pn)griilllS ]nc”iudc w’tYipOILS dcVCiOpII1l’nl, nucicar lis-
si~~naml fusiou rcscarc”h,nuclearsafeguardsand sccu-
ri[}’,and vcrifit”ationand control k~.imdogit’s. Basic
rcscfirl”llin i)hysic’s,chcmislry, nlalhcnlati~”s,cnginccr-
ing, tind Illalc’riaisscicncc is inlcgraito La’borak)ry
ac[i\’itics. RcscarcbOni)caccfuiUSL’Sof nucicarenergy
has inc’ludtdsi~accai~i)licaliol~s,imwcr rcaclor pro-

grams, magncli~-and inctiial fus@ ra~i~biolo~yjand
mcdk’hw Olht!rprogramsongoingat the Laboratory
incluk astrophysics,cad] sckws. Iascm c.~wutcr
scicnccs, soiar energy, gcolhcrrrmitncrg}’,biomedical
and cnvironmcnlalresearch, and nuclearwaslc
nlanagcllwnlrwwarch.

“Environm~nlalSurvcillallc~:at Los Aiamos during
1991”prcscntSIhc annuai SUIllllliiry of tilt!ongoing
tsIl\fir(~tlllll’llmiimWclion program conductedby the

bilwratory. The rciwrt includesdcscrii)lionsof the
Laboratoryand its mission and programs. tht silc and
lhc surroundingarea, the slalus of Ihc Laboratory’s
~wnlpliam”cwilh environmentalregulationsand
rcquircmcnl%and lhc surveillance i)rogramof lilt
ambicnlcnvironmcllt. Radiolog~c”tland nonradiologi-
c“alconslilucnlsarc ruulinciymoni!orcd in air, surface
waler, grounhakr, soil, and scdimcnls. TIICsuwcii-
ldn~”cactivitiesdocumentcomidianct willrapimi)riate
3L311dildS and pcrlnit iimils, idcnlifj”(rends,pIOk’idC
informationto the public, and contributeto a belter

understandingof lhc Laboralury impacl on the
cnviromnL!nt.

ThL!formal of lhis year’s rqxul has bum rcwiscdto
nwrc C1OSC1Yincorporatethe guidanceof DOE Order
5400.1 based on a 1991Tiger Team finding. RcarJcrs
who have wad imwiouscditionsof the survciilancc

rciml may find lhc ncw organizationdifferent when
a:lL.,ni]til~10~~jlni)arcanaly[ic”alresults from prcvit~us

years. Picasc rclcr to the Contentsand lists of Figures
and Tables :o iocatc itemsof specific inlcrcst.

COmimhclLsiW.informationabout coinpiiancesta-
tus and the monitoringactivities is presented in the
main body of lhc report, which inciudcsdetailed envi-
ronmentaltzblcs of 1991amlylical resuits and trcrds.
Methodsand procedures for acquiring, analyzing,and
recordingdata, as wcli as quality assurance procedures,
arc prcscntcd in Section VIli, Quality Asurancc and
Sami)iingProccdurcs. Enviroumcntalregulatorystan-

dalJs and backgrounddata are presented in Appendices
A-D. A Glossaryand lists of Acronyms and Scientific
Symboisarc also inchxicd.

V. Envirmmenhl ComplianceActivities

1. Resource Conservationand Recovery Act.

This act rcgulalcsha~-rdouswastes from generation
m ultima[cdis~x)sai.The Environrncnul Protection
Agency (EPA) has given fuii authority for adn]inistcr-
ing the RcsourccCmscrvalion and RccovcryAct
(RCRA), with tbc exception of the Ha~ardousand Solid
Waste Amendments (HSWA) of 19S4,to the Ncw
Mexico EnvironrncntDeparlmcnt (NMED). NMED
con(tuclcda bazardouswaste compiianec inspectional
the bbom}ory on Aprii 29 through May 3, 1991. Nine
violationswere noted,and a Notice of Violationwas
issued by tbc NMED on May 14, 1991. The alicgcd
vioiatimrsconsistedof faiiurc to conduct or mainlain
adequate inspectionrecords, to iabcl containers
properly, 10use a satellite storage area properly, to
cxcccd waste storage time limits, and to ciassify waste
properly. ?hcsc alicgcd violationspmscntcd no tbreat
(Obumarlhealth or to the environment. All alicgcd
violationswere corrrctcd witbin tbc 30 days ailo-~cdby
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Tht. L“l}x)riitor}’srcsimnsc,Msi)ttl~NhfED iIIJUJW
]C)()\ , \v;~\ folllld alfl’l]tl;fll’.

hllwratory h;i7ardtwsw’;)slL’opcrnlil)ns,w’hit+ will
u!timatcIy h ~“lost>dumkr RCRA rrguliitit>ns,Loon-
(i!lut.~ ~~Tt’chl~jL.tilArea (TA) 35, WaStCOil Sloragc

Pits TA--!0,S~s[i~]~Dcl~mati~>tiSilt; TA-S4, W~SNOil
Stt,ri\gt’Tanks; and TA- 16,Landllil al ArciiP. Six
undcrgn)undskwagcli!nh in need t~f’upgradeswere
rL’mi)vcd during 199I. blwrntory pl}li~syis 10rcnw\’c
trndcrgr\wndsl(lr~g(’IiinlisW’hcn user groupsctl.lcrmim’
IhalIINtanks arc no h~ngcrnccdcdand as funding
pcrulits.

The bh~ratory s Elt\’irc~tlli~cilt:ilRcsk~ra[ionpro-
gram subnti[kxtits first si[c-spcc.itlcwork plan under
HWSA in Miiy 19(Jland updaIcd thl’ progranlma[ic
plan in NOVCndtcr. The Lah)ri]k)ry is i)ut 01”~wmpli-

a:lc.cw’i[!]RCRA rcquirc”n]rntsrelated 10storiigcof
certain hazardousand mixed wastes subjccv10thr lamf-
disposal restrictionsand is utilizinga NationalCapacily
Variiillc”C10sll~rcmixrd \\’aslcon site. DOE appliut li)r
anothervarianccand world on statutorychanges to
address Ihc problumsdssociatcdW’iththt!lack of avai]-
ablc or adcqualc treatmentcapacity for LDR mixed
A’ask’.

2. (Wan WtiterAct.

Rcgulatims rrdcr Ihc Clean Waler At-t(CWA) SC[
waler qua]ily standanfsan(fcfllucnt limilations. The
IWOi}rimaryprogramsat lhc Laboratorycstahlishrd to
comply with the CWA arc lhc NationalPollutant
Disc”hargcEliminationSystcnl (NPDES) program and
the Spill PreventionControland COtrnlcrmciisure
(SPCC) i)rogram.

The CWA, under the NPDES, requirespcnnits for
point-sourcedischarges. A single NPDES permit for
[hc Laboratoryauthorixcseffluent discharges from 130
industrialoutfalls and 9 sanitary sewage trcatnwntmrt-
falls. The hboratory submillc(fa NPDES permit rcap-

p]ication in Scptcmbcr 1990; the cxitting permit is
being adminis[tativclycontinued under 4[)CFR 122.6,
pending issuam.cof the ncw permit. The Lah>ratrrry
was in compliancewith Ihc NPDES permit in 99.0% of
the analyses done on samples at sanitary waste dis-
chargesand 98.8% at the industrialwaste discharges in
calendar year (CY) 91. Noncompliantdischarge..arc
being ad(frcssc(funder an EPNDOE Federal Facilities
ComplianceAgrccmcnt (FFCA). Forcxamplc, the
SanitaryWaslcwalcr Systcms Consolidationproject is

dusignrd to rliminatcNPDES violations by cwnsiruto-

Iion 01a new, ccnlrtilimdsanitary wastcwalcr lrcall:wnl
plant at TA-46. In additilm,NPDES cx>rrt’c”tivt’at.iivi-
tics arc Iiskd in DOE’s “Ellvir\}ll]l]cllt:~lRcstorali(}n
and Waste Nfanagi’nwn[Five-’(car Plan.n

Am>lhcrNPDES permit audmrixcs liquid ct’llucnt
disc.hnr};cKrom{hcFcnkm Hill Gco[hcrmtilProjcc”t.
The pcrmil is for h single ou[fiitland WMSissued to rcg-
uiaIc lhc disc”h:lrgc of mincmI-lfith.n water lr(jn]the
rlx”y<”lckx~pof ttw gcot!lcrnlaIwc11s.No dist”hargcs
oc’currcdlrtun [hisoulfall in 1991.

Tht Labmatory has an SPCC Plan,as rcquirctlby
[hc CWA in 40 CFR 112. Ilc plan is implcmcntcdby
providingsctwndarycontainmt’ntfor large tanks and
o[hcrcwntaitwrs10conlrol ac”cidcntaloil spi!lsand prc-
\x’ntII]cjnfrom entering a wiitcrtxmrsc. The plan also
pr(widcs for spill (wntroland clean-up training.
Api)roximatcly32 majorcontainmentsIructuR’sarc
prc.wntlyin usc at the [ah~ratory for spill con[rol.
During 1991,cighl chemical sloragc hwkcrs and two
containmentpdlcls were purchased.

3. NutionidEnvironmental l%licyAct.

Inacconfanccwith the NaliojialEnvironmental
Policy Al”l(NEPA) of 1969,federal agcncics must con-
sider the potentialcnvironmrnta] impacts of proposed
ac”tiviticsduring tlrcplanningstage so that decision..
reflectenvironmentalvalues, as well as cost and nlis-
sion. Proposc(tacti\filicsat the Laboratory arc
rcvicwcd by EnvironnwntalProtcctiorrGroup (EM-8)
staff to idcnlify lhosc that could advcrsrly impact the
humancnvironmcntjincludingcnvironnwntallyscmsi-
tivc areas in need of special protection,such as archac-
ologica[rcsourccs, floodplains,wetlands, and the habi-
tat of Iltrcatcncdor cndangc.redspccics. The staff
provides DOE with informationon Ix)tcntialenviron-
mental impaclsof proposed activities, indudilig the
rcsullsof strrvcysof environmentallysensitiveareas.
No action can go bcyorrdthe planningstage, nor can
reasonablealternativesbe prccludcd, unlit DOE
approves the NEPA documentation for that action.

In 191, EM-8 rcvicwcd 614 actions proposed to bc
ttndcrtakcnat the bboratory for NEPA applicability.
Seventy-eightDOE EnvirmrmcrttalChecklists(DECS)
were submitted to DOE on 90 of these project.s. In
addition to the 78 DECs submitted to DOE on 1991
projects,21 DECs were submitted during 1991on
projects rcvicwcd through the Enviromncnt,Safely, and
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5. S:lfe Drinking WtiterAct.

‘I”II1omuiliclpa]and imtuslrialwaler supi)iicsfi}rIilc
l~txmlltwyand ~wmmunilyarc l“ronl16&ci) wcils
fnlncd hy DOE aml(MICgallery ((x)llc~.tilmsystcrn ftxi
I]ya si)ringin Watt’;Canyt!n). The w’cilsrange in
dci)thI“rom26510942 m (X6{)103,0°0 fl). In 1991, Ihc

l.hcmil”aI ,iualily of Iilcwater mcl fdcr~i anti slalc
i)rimaryami sccomlarydrinking watc”rstandards.

6. l’k~~’r~lInsecticide,k“ungiride,and
RodenticideAct.

l-his act rcgulalusthe manufal”luringof inslicidcs,
will]miu ircnlcnt.son registration, ialrcling,i>ac”kaging,
l.llfl)rt”c.llllslll,rt>c”c)rdktstsi)illg,dislrihulion,worker im~-
[cc-li(ul,~“crtifit-alien,cxpcrimcnlaluse, anti Iolcramx’s
in foodsanti feeds. An annual insix”ctit}ncomiuckxiin
191)1IJy1]l(.U.S. B’i)atinll’n[01-Agri~wllurcfound N

(iciicicm”icsin the Laboratory’six’sliciticapi)lica[inrr
i}rogramorccrlifhjd ai)i)licalioncquiimcnl. In 1991,
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lnvt.slig;iti(lns find any rcquircd r(.~l]l”ditii a(.liom HI 1Am
Altim(Iswill IHS[.”on)idt’l~dtis i);irt1)1”DOE’SEll\irt)n-
mcnl;iiilcshualion im)gramin ,:twjunltion wilh RCRA
t.tlrrt,tlil~c at”li(lu.~.

11. I’hlwgt’ncy I’iilllllirlgmld ( ‘ommunity 1{ight-
to-Know Act.

‘[”ht.Ullivt5ily 0[”L’iilili)rnid,a>oiwrator01”111($
Laboratory,is rctiuircd10rciwrl umicr‘l”i[it*lil Scc”lion
3 [3 O(SARA i(”:( Ij IIIC blx~mtory USL’Sa iiskd k)xic-

L“hl.mk”iiI ilINIVl”a six.~”i!”i~$dIllrt.:.lloid, aml (2) 1111$USLO(d”

1111”c.hl’mi.,11tx)lll~’sumilr till.SlirndfirdImiuslritilL’lfis-
sil’ilz+lioll(SIC’)C’txit.sXL3Y. Ali rcsl’ar~”hopt’rii(il)iis

al the LllM)riikqJ arc c“xcnli)lumtcrt)thvri)rovisions[11”
th(”r16gui;~lion.Only i)ilotl)!i\!tL\and si)cciaily~“hcnli~”iii
i)r(xiuc.til)lll~rnl;inul”a(.turingIi(”iiilirsirlthe Latxmllwy
whit-hfall umicr ( i ) atxwc n]usl rcimrl Ihcir rt.it’asc’s.

The llniy facilityof”thr hlxm[ory whic”hcouid Iw
twnsidt’rcd[()lx”within SIC”(xdcs 20-39 and tht’rclbrl’
rt.quirrt.i11)rcix)rtumicrSrction 313 is TA-55-4, Ilk’
PlutoniunlPr{}~rssingFac”ilily.Ruiwting the chcmic.ai
usl’illld t’111issiom [“t)rTA-55 has trccllIlk’b txmiIory
dc’1.isi{)nIwlvrusc1)1”the six’ciai m;)tcriaisi)r~x-cssing
done irtthe i“ii~iliiy.The oniy rcguiatcdchcmit”alusc’d
at lhc PiutolliumPrl}~vssingFa~”iiilyin amounts grcatt’r
than tileSuction313 rcirorlingIhrcshoidsis nitric ac.it.t.

T1lL’hlx)ratory suhmitlcd iLsSlxsli(Jn313 rcix)rlIO
EPA in Juiy 1991. This rciml covcrcd tiw rcirascs ot”
nitric”al.idduring 1990. Aboul 24,32(Jkg (53,500 it>)ol”
:Iitric”acid W’crcust’dfor i)iutoniumprocessingwilh
rl.icirsl’s10lhc air of aiym~xirna[cly468.7 kg (1,03i it?).
Alnwsid]cricrcicascs wrrc caicuialcd using data
ot~taimd I“roma study \vl]ic”l]nwasurui Ibc air
cnlissiom I“rmu[iwI’at”iiity.Ali other nitricacid !hat
was 1101c“OllSUlilLd in chcmic”iiircatlion.swas COn}-
i)lctciyncutra]izcdduring wastcwarcr lrealmcnloiwra-
tions. Oniy the air rclcascs required rcixnling in i990.
Data on rcicases for CY91 wiii hc n’ix)rtrdundi”r
Srclion 313 in .luly 1992.

Iz. ‘l’f)xicSu]}stance (:ontrol Alst.

This aL.tregulateslhc n~anufac.turr,imccssing, dis-
tribution,USC,storage, and iahclingot’aii c“hcn~il.alsub-
stances, includingpolychlorinakxihiphcnyls (PCBS).
The Lx+horatoryhas EPA authorization to dispose of
PCB-conhn]iitakxicquiimlculand soii at its low-lcvci
radioac[ivcwaste iamifiil(TA-54, Area G). However,
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{it’silt’ t’llrdisposa1: ~~,~t~, k~ (55,673 lb) liquid PL”D.
t~i]IhaI i IIC”Imhd MJIIIC 50-499 ppm PC.”Bl>il; 4,5(J2kg
(9,w).Ilb)L“t}[lt:itllill;ill’ddebris; 3,114 kg (h,~51 lb)
l“(}]llaIIlinalcdwa:t.r;64,62I kg ( !42,166 lb) I“r(ml39
lransli)rmcrs:illld6,622 kg (14,56Xlb) l“r(lm~.apa(.ilors.
in addilion,31,4(Mkg (6°,291 lb) d’ PCB-(”ontanli-
n:llcdst)il,dl’bris,and cquipltll’111wv,c disp(lscdof al
“1’,1-54,Art’a G. 01 (Iw 31 PCB transltlrnlcrs In’ing
r(’lrotiJlld w’ilhin I)JC]asl Iw’() yl’ars, 11 wl’rl.rcl.lassi-

Iicd li) IKM-PCD slalus al III(* cml 01’1991, and most d’

IIIL”n“sl w’1.rl.rcl’lilssil”il”dIt) }“C’B-l”olllillnilUlllodstatus.
‘I”hcDOE Tiger Tcatus iiudi[l’d and illsplx”lcd!hc

IAxml[iwy’s PC’Bprt)grilll] in IWI. No amlils or
ill>}kx.[it)ns01”Ihc 1:1twr:i[(wy PC’f3aclivilics wcrv
t.(JmlutIi”LII)y Ihc EPA or NM ED in 1991.

(’. [luplwlncd RL’it!iisL’s

1. Airhorne lhdionuclidti Rclcuses.

OHFebruary 1, 1991, 2,S()()Ci ol clcmcnlal Iritiunl

wt.rc rcl.~ascdat TA--I1. Less{hail0. 1‘Zot’(Iwtritiuut
was prrst’lltas Iriliatl”dw’a[Cr. The C[[L’C”Ih’1’ ht’

Cl]Ui\’ilIL’nl (50-yr Lh\sLsLxlmmilmcllt) 10 a mclllh’r 01 Ihl”

pul>]jL. W;jS Csa]l-uj;jlcd 10 h“ (),()3 llMl”I1l. This dose :

(K”~wrrcd7 km L“aS[ol’TA-Q 1, where LOSAlamos

C2~n)wIircachcsSlate Roird4. The LIowcslimatc con-
\L’rviI[i\’clyiI\Su[llCd[hat 1‘2(JfIhc [ri[iulnwas oxidid
h“li)rL’ rt:~c+ingthe rcccplor location. Tlw LJo.wis
().()3(2O(DOE’s pulJliL-(low limi[ (PDL) (,1”!00
mrcm/yr from all pathwaysand 0.3’fiO(tlw EPA’s 10
nm’m/yrIimil l“orIhcair pillh~’ay.

On March 28, 1991,0.40 Ci d’ IrilitilcdWilttr vapor
wl.rc ri.lciiscclfrom TA-2 I as tri[irrnl oxide. The ctlcc”-
li~”cdtvw cqtrivalcnl 10a mcnlbcr of Ihc pvldit” was

LX l~”uliil~”d IO h“ ().()1 mrcm. The d(NC k ().()1% of
DOE’s PDL from all path\\ays and 0.1%01 lhc EPA’s
Iimilfor lilt’air pallwry.

On April 17, 19°1,0.1550 Ci 01lritia[cdwater
\npf}r\\’crcrclca.scdfnm] 1.A-3-16. A slo\v leak was
dis~x~vcrcdat thi’Van dc Gra:illac$co~-lcr~tt~r.TIN
cl”fcc”livcdosecquil’alcnt 10a mcmhcr of lhc publicwas
calculated (o hc 0.006 mrcm. The dose is 0.006% of
DOE’s PDL and 0.06’%of [INEPA limit.

2. Airhome Nonrudiologicid Releases.

No unphrnncdairborne llt)llradit~logic.alrclcascs
were rcporkxlduring 1991.

3. Ibdiowtiw l.iquictReluuses.

OnJanuary 2, 1991,a (lisuhargcwas discwwrcd at
I“A-54,An”iiG. A plumbingjoint on an cyL!

wash/sa~L”lyShtnvcrbcaird imidt! Building 33 fron!
ad lmmI st)mctimc hslwccu IXc-cmbcr 21, 1990, and

January i, 1991,wlwn Ihc L+horiitorywas closed for
1]ICwillk’rh(did~ys. Tht”arnl}untof di\~”hiirgL!was esti-
mated to bc Itt,()()()gal. Analysts were conducted on
Ihc l“roz{:tlwater and soiJ;gri)SSalpha, beta, and gamma
were l’(~u’rd10h. within background ILW!S. Sa@cs

analynd for Witiuln a\’cragcd0.29 pCi/L, approxi-
mately 15ffiof tht DOE Derived Conccntra[ionGuirk
li)roff-site tri[irrnlrclcascs (2.0 pCi/L). Rcmova]of tk
[rozn water hclow Building33 was not rcquircct
bccauscof Ihc slow ralc of melting during which the
water ciihcr cvaporalcsor enters the srhsurfacc ratbcr
Ihan producinga definitive runoff into Cariadadcl
Bucy.

On Fcbmary 21, 1991,0.2 pCtibf plutoniumand
amcric”iumwere rclcascd at TA-50 from a leaking pipe
near the Sixc Rcdut-tionFacility. The spill was con-
Iincd Ma small iirca. ‘I%cleak was repaired, and tht:
spill s.as clcancd up 10applicahlc standards.

4. Nonrudiwrctive liquid Releases.

OnScptcmbcr 25, 1991,an undergrounddiesel fuel
11’alI.%fCrIillt!broke drrhlg s12ti-up Of ~bc TA-3 powL!r
plitn:’sbal”kupfuel syslcm. Approximalcly
100-200gal. of diesel fuel oil surfacwl and was dis-
c-hargu!across Ihc ground w a stormwaterchannel,
Wlcrc it draintd in[oa Iritnrtary10Sandia Canyon. The
dist.hargcwas immediately rcporkxlto EPA and
NMED. Corrcutivcactions inclmhxlimmcdialcshul-
d,)wnof the fuel Iinc. The diesel spill was coutaincd in
the waler courxcwithin minulcs using absorbentbooms
and pillows. Poolsof diesel fuel and water were
rcmowxlusing a wWdry vacuum and absorbents. The

contaminated soil was sampled. rcmovcd, and disposed

of al lhe Los Alamos County landfill.
During 1991,56 other rclcascs of nonradioactive

liquidsoccurrul al the Lah~ratoryand were rcporltx!to
Ihc EPA and NMED. Each of these dischargeswas
minor in natureand was conlaincd on Ix3horaloryprop-
erty. None was found to bc of any tbrcat to health or m
the environment. Sampling and clean-up were com-
plctd Ovcr60% of these unplanned rclcascs were
either potablewater or steam condcnsalcoriginating
from the Laboratory’sutility syslcm.
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I). hlcnitoring opemtions

1. Introduction.

The Laboratory sLJpporLsan ougoing t:llifirt)lilllt’illal

surw illii ncc progr;im as rt’quirrtl by DOE Ordcm

S400.1”a}ld 5&W. 1. l’bc survcillam”cprogram includes
roulincmonitoringfor mdiiilion,radii~activcmaterials,
and hazardouschcmicatsub~tiinl”t’son Ihc l~lh}ralory

silt am! in the surrounding rcgiml. These a(”tivilics

d(~lwnlcntcomplinm”ewill] appropriat~stanttfirds,
idcnlity Ircnds, prtwidc illthrllliiti~)ll Ior the public, and

contribute to gt’m’ral cnvironnwntiil knowlrdgr. The
cnvirc~nnlcntalprogtiim a1s0incsludcsan assessment01”
Ihc Laboratory’simi)acton the surrounding
cnviromncnt. Dclfli]cd,suiydcnwntalcnvironmcnlal
studies31s0arc carried out to dctcrmincthr cxtcnl of
ix>tcn[ialproblcms, to providea basis for any rmcdial
action%,and to galhcr further infoma[ion on the
surrounding cnvironnlcnlo

Monitoringand sampling Iocatiom for viirious[ypcs
01t’llvir(~lllllt’lllalnwasurcmcntsarc organized into
Ihrccgroups:

● Regional stationsarc Iecatcd within the five
counlics surrounding Lns Alamos Coun[yat
distancesup1080 km (50 mi) from Ihc btrora -
tory. They providea basis for determining
condition..beyond the rangeof potential influ-
ence from normal Laboratoryopcratioms.

● Pcrimctcrstatiom an! Iocatcdwithin ahwt 4 km
(2.5 mi) of the Laboratoryboundary,and many
arc in residentialand communityan!as. They
documentcomtilirmsin areas regularlyoccupitxl
by the public and potentiallyaffected by
bboratory opcratioms.

● On-silc stationsarc wilhin the Laboratory
boundary,and most arc in areas accessibleonly
to cmployccsdurif:gnormalworking hours.

They documentenvironmentalconditionsiii the
IAmratory wherepublic access is Iimitcd.
Approximately 130,000analyses for chemicaland
radiochcmicalCOILStjtUCIILSwere camicdout for more
than 6,200 environmentalsamplesduring 1991.

2. ExternalPenetrating Kudiatirrn.

Levelsof external penetratingradiation (includingx
and gamma rays and cbargcd particle contributions
from cosmic, terrestrial,and manmadesources)arnrrnd

the Los Ahrmosarci+arc monitoredwith thcnnolu-
tnincsccntdosimctcrs (TLDs) at 150Ioc.a[ions.

Annual averages for the TLDs were gcncratiy tlw

same in 1991 as in 199(J,co,wistclll with the variability

in natural backgrountl obwrvcd at thesestatiolLs.The
networkat Los AltimosML*SOUPhysic%Facility
(LAMPF) did nol rccortt any radiation mcasurcmcnt

above its 3.0 nm’m/yrdclcclion Iimilduring 1991
bccausc of rcdu~”cdoperationsat the lacilily.

Radiation Icvcls (including natural background

radialion from cosmic and terrestrial sources) an’ also
measuredal regional,perimeter, and on-site locatiom
in the environmentalTLD network. Some mcasurc-
mcnLs al on-silc slatiomswere ahwc background IL!VCIS,
as cxpcckxl,rctlccting ongoing rcscarcb activitiesat, or
pas! rclcascs from, Laboratory facilities.

3. Air Monitoring.

ii. Kadiouc’tive.The sampling network for
ambientairborne’radioactivityc“onsisL~of 36 continu-
ously operating air samplingstatiom Total rmlioactivc
airborm!cmissiowsdccrcascd substantially from those
in t990. This was primarily duc 10a 48% dccrcasc in
rclcascsof airhmc activation products from LAMPF.

Ambient air is roulinclysarnpicd for tritium,
uranium,plutonium,americium, and gross beta activity.
Mcasurcnwts of radioactivityin the air arc compartd
witb DOE’s derived conccnlr’tirm&ridL!s.

Tritiumwas the primary radionuclidcwith air con-
centration..that showed Icvcls indicatingany measur-
able impact from radionuclidcrclcascs caused by
Laboratoryoperations. Annual average conccntratiorrs
of tritiumcontimrcdto be much Icssthan 0.1% of
DOE’s guidesat all stations and posed no environmen-
tal or bcalth problms in 1991. Annual average
concentrationsof all other radionuclidcsin air during
199$were also much less than 0.1% of tbc guides.

b. Nmmdioactive. Tbc hboratory operates
monitors to routinelymeasure primary (or “criteria”)
pollutants,beryllium,acid prccipitalion,and visibilil}.
In 1991,lbc Laboratoryalso monitored toxic air pollu-
tants as part of a sborl-tcrrnstudy. Levels of pollutants
in tbe ambient environmentarc extrcmcly low and arc
in compliancewith all applicable standards, cxccpt tbc
state ozone standard.

I-6
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ildit ;I[1olh;iI m) lxwlilu(” IIIS ill IXC.($SSl~f”l~P/1 ihrcsllold

11i[1’I i;l I“i)rd10It’rlltini[lg ha7:I rd( us WiiStl’tire prc’wIII iH

1111”s1’l“a 11}’011s.

6. f$lonitor-ingof the Wtit~r I)ktril)ution System.

9 mplL’sart”cx)llt.Lok’daml aIvilyycd I“mmIik. Los
Al;ilmls C’(>uIItywall.rdislril)uti,>jlsyst(,nlt)na rt~ulinc
Imis in (Irdc”r10dllrrmint’ Ihc Ic’vcls(Jl”organi(”and
im~rganil”(“II1oIuil.al(x):lslilul’illsa:ld radioal’liveL.LUI-
SIitUCIIIS ill Ihc l(It”a1drinking w.;lrr. Llurillg1991,a1[
i~wIt’r.,aIII1)lCS1x)1Ic(”lcdwere [“lwndIt)lx”in Lwmpliint”t.
wiih III1Omaximumcontatl~’;IantICVCIScs~l)lishcd by
Iixl,ral rt’gulatil)tlamt Ncw Mexico Water Supply
Rl”gultili[)ms.

7. l~tmdslu~l’sNfonitoring.

Most I“rtrit,vcgctahlc, tish, bee, and honey samp]cs
I“rompcrimclcr Io{”alionsshl)wcdno radioaclivily tlis-
Iilguishablr frvm that allribulablc to niilI’-”Ilsourc.csor
w(>rldwidcf“dl!oul. Some prodrrcc,hcc, amt !Ioncy
sanlplcs from on-silc localiom had clcvalcd Irilium
(tl~) ~“(~llc.~’lllratiollsat Icvcts<1% of DOE’Sguid(s for
Iriliumin W’ill:sr(lhcrc arc no l-olll”c.lllrati(;llgr.ridesfor
pr(du(”r). The range in H~values in pr(:du(x’samidcs
txdh’t”lcdf“f(~nlLaboratory lands ridngcd in tx)n(.rn[ra-
ti:)n from 0.7 M8.1 pCi/n~L. Thcst valu:.sarc higher
Ihan III(MCin 1990samples.

Onc l“ruitsample cx)llcl.tcdfrom the townsitcarea
(the former TA-I sit~.)contained clcvatcd ICVCISof H3
(16 pCi/n]L)and ~J90~40Pu(().()2pCi/dry g). Plutoniunl
ICVCIS,in particw]ar,were atxnrt 1(NJlimes the ICVCJS
f~mndin fruil samples COIICCWIfrom othtr trees in the
arra. TINSanwunl ld”Pu in this fruit Jocs not pose a
hcahh hazard; the total dose as a rt suit of all radionu-
t“lidcsthat could &’oblaiilcctt“romingestinga!i of Ihc
l“ruilfrom this tree (cslinlatcd to k“ ahoul 50 lb) was
only 0.3 nln”nl/yr.

*:. F:stinmtedDoses and Risks from Radiation
I’:xposum

1. Radiation 1)0s62s.

Estimated individualradiationdoses to the public
iIIlrihuuhic to Laboratoryo!wratk)ILSarc c“omparcdwith
applicah]cstandards in this rc,Ix)~.Dost,saK cxl)rcsscd
as percentagesof DOE’s puhlic dose limit. The PDL
cxc”lurlcscxpnsurcs from ilatirralbackground, fallout,
and radioactivecomsumcrprorlucls. flslimalcd(IOSCS

\
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i+rchclicvcd 10k polrnlidl LImh I(Iindii’idu;llsumkr
n’aIisli~”c.l~udilious 01”cxp(~surc.

In 1991, the cslimalc”dnulxilllulll indil’idual c!li”c”-

livc hsc wtis 4.4 mrcm. or 4.4’,{0!”DOE’S I(HI
mrctn/yr standard[or all ptilhw’ays. II is .l-t’~’;ol”EPA’s
10nln.ntiyr s!am.tiid Ii)r 1111>air palhway al(mc. This
doserc’-ullcd moslly !“romcxk’rndl raditilion I“rwn

Aor[-lived. airbornc cmissims I’m] ii hncar parliclc

a(xtlcrator at LAM PF. Am)[hcr pt’rsyct$ti~’~’is gaim’d
t,t ~.tjlllparingIIWSCcs[in);illtt doseswith 1111’1’s1imalcd

cl”l’lxliik’LION*altrihltiblc 10tm.kgroun~ A i;lliou.

Thl. c’s[inl;ilcxlmaxiniuln cl”lk’~[i\rcdt)scI“romLatx)r~-
Ior)”(q)c’rdlionsis atx)ul 1.()(~;01”Ilk 339 n]rl.]il rcx”civ~d

!“romIxl(”kgroundrndi;llioll aml mdioaclivily ill Los

Alamos during 1991. The average cll”ct.tivcdoseto
n’sidcnLsin Ilk” 1AMAkImos Iowrmilcand k) rcsidcnlS in
White Rock arc 0.05mrcm and 0.03 mrcm,
n’spcclivc]y.

2, Kisk Ih!imtks.

Eslimalus 01” ItIt” ackkd risk 01”cwncl’r were. c31Lw -

liild 10 providr a pl$r$lxs(olivc Ii)r ~x)lllix+ringIhc signil”i-

L“timxo01”rddialiml t’ximurcs. 13aml (m lhc avt’riigc

ct“lioL”Iit’c dt}st’,imm’nw!l!~I c“amx.rrisk [o r~.sidcnts(I!’
L)s AlaIIK)s[(m)mik c“auscdby 19Y1 Lilx)rall)ry t)pr-

iilions wtis cslimakd [0 h 1 thanc(’ in 47,000,000aIld
1cham”cill6N,(IM),(J(1[)for rcsidcnlsof White Rtx$k.
This risk is (wmi)ar(xl to Ihc 1 C“hamocin 8,()(M)Ii)r c“an-

crr from naluraj Ix+t+.groum!radiation and Ihc 1 c.hancc

in 43,000”fi)r c2n~’crI“mmmdical ra~ialion.
The l~txwak>ry’s potcntiat twntritmtion to c“iincvr

risk is small whcN~wmparcdwi[h overall c.amwrrisks.

The ovcr:dl Iildimc risk in the Unikd SlaIcsoi”con-
trac.tingsom I“(MII1d“camwr is 1c“hamwiri4. The

iilk’linw risk ol”camscrmortality is 1 c“ham”cill 5.
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Il. INTRODUCTION

A. IAMAhtmos NtNinnul[.uborwtoty

lu March 1943,a small group ofst”icntislsc“amcto
(IICLOSAIanm RanchSchool, hx”alcdon a rcmotc
msa high above the Rio Grande, notihwcsloi’Santa
Fc. Projccl Y oflhc Manhattan EngmccrDistrictwas
charged with the sp’tsitlc]csponsibilhyof kvcloping
the world’s first nuclearwcapono Originally, il was
cxpcctctlthat the task could bc complclcd by a hundred
sc”icntists.By 1945, when thefirstnuc”lcarbomb was
tcstudat Trinity Site in southcm New Mexico,more
than thrct!thousandcivilian and mililarypersonnel
were working at Los Alamos Natioualbboratory
(LANL or the Laboratory).

Aticr the end of World War 11,LANL bccamc a
permanent in.slitutionthat is rccwgnizcdas onc of the
lincst scientific research Iabwatorics in the world. A
kcy factor in the IAoratoty cxcc!ltmcchas been its
manfigcmcnt,since 1943,by lhc Univctsityof
California. Tbc Universityhas mriintaincdthe tradition
of free inquiryand dcbatt lhal is essential10Cxccllcncc
in any scicntifk undertaking.

Today, the Laboratory is a vcrii~.allyintcgratctt
researchand dcvclopmcnt (R&D) in..[itutionof Ihc
Dcpartmcnlof Energy (DOE). Vertical intqyation
means the “research-to-rctircmcnl”responsibilitythat
the weapons laboratoriesarc assigmxlfnr nuckar war-
heads. The bboratory works with Ihc production
plants to ensure that dcsign!scan bc numufacturcdand
with the arnwd scrvir% to ensure that the weaponsarc
safe, sccurc, and reliableduring ihcir 1ifccycle. The
nuclearweapons program has providedcballcngc,
llcxibilily,and a breadth of scicncc and Icchnologythat
hiIsallowed LANL to confributcto many problcmsof
nNional importance,MAoping cxpcrtisc in solving
Jargc,complex technologicalproblcms for the nation
and demonstratingthal scicncc makesa diffcrcncc.

The overriding importanceof the nuclear dctcrrcncc
mission,plus the DOE’s succcss in carrying it out, has
cncouragctlthe federal govcrnnwnlover the years 10
invest rcsourccs in tlIcLaboratory. Theestimated
operatingcost of the bboratory for fiscal year 1991 is
$964 million,supporlcd by C1OSCto $87 million in

constructionand capilal txpipnwnt funds. Curmlly
SJV,of IIIC Ol)cratil)g budgcl sIJpIxwtsbroad DOE
dcfcmwactivities; 18!%Dcpartnwnlof Dcfcnsc
projuls; and 25% civilian R&D, predominantly
research and technologydcvclopmcntand programs
supportedby the nondcfcnscprogramsof DOE
(Fig. 11-1).

Thc hborakwy is the Iargcstcmployer in notlhern
New Mexico with about 7,550 fulLtimc-cquivalcJlt
cmpioyccs. Mom than 3,000 of these cmployccs arc
technicalstaff mcmbcrs, more than 2,000 arc :cchni-
cians, and the rcmaimtcrarc adnlinistrativcand general
supportpersonnel.

In addition to Univctsity of Californiaemployees,
over 2,000 more people arc cmploycd by contractor
providiJJgsupporlSCfVi~CS,prOICL%VCfOrt”CSCfViC~S,
specializedscientificand technicalservices, and
student rcscarchcrs.

‘I%cprimary missionof the Lahomtoq is nuclear
wcapmtsresearch, dcvclopmcni,and Icstingto hcip
cruwrcthe nation’snuclear dctcrrcncc. As a mullipro-
grarn laboratory, it also scwcs the nation by using core
cwmpctenciesto make special contributionsin such
areas as

●

●

●

●

technicalassistance to the DOE weapons
complex,

energy and environmentaltechnologieswith an
cmphasison working with {J.S.industry,

basic research to underpin the bboratory’s
programsand support the DOE rcsearcb
mission,and

work for other fulcralagcrtcics, including
dcfcrtscand intclligcncc.

In performing its mission, the IAwratory has
rcccivcda numberof spccifk R&D assignmcnls,
including

● research,design, dcvclopmcnt,engineering,and
testing of nuclearwarhead conceptsand ncw
weapons capabilities, maintenanceand
cnhartcementof the tcdmology kc that is the
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●

9

●

●

DoD activities Civilian R&O-x-/._—— --

25%

-k

DOE/Defense Activities
57%

Fig. 11.1. FY91 actual opcrtitingCOSISby pcrccntagcof allocutionto programs.

foundationof the weaponsprogram, and
maintenanceof the Laboratory’scapabilitiesfor
nuckar tests and the executionof such tests;

research,dcvcloprncnl,and testingsuppori for
advanced nucleardircctcd-energyconcepts;

R&D on inertialcontincmcnt fusion, including
fusion targcl physics, Iascr-targetinteraction
cxpcrimcnts, target design and fabrication,aild
high-energyIascrdcvclopmcnt;

nuclear materials R&D directly related to tbc
nuclearwcapom program, including rescarcb in
malcria]sscicncc and materialsdevelopment,
processand fabricationdcvc]opmcnt,and trans-
fer of technology to lhc DOE production
cornplcx;

non-nuclearmaterialsR&D activities, including
the ncukal particle beam, free-electron laser,
sensors, battle managcmcnt,co.mmuniation,
command and control, bigb-velocityprojectiles,
advanced lasers, acquisitionand trackingof tar..
gets, optics, beam propagation,and bigb-power
microwaves;

●

●

●

advanced conventional munitions, including
computercode developmentand simulations,
energetic and noncncrgeticmaterials R&J,
applicationsto armor/anti-armor,counter ter-
rorism,and counter narcotics, ard operations
research and systems analysis;

verif~ation and safeguards R&D, including
domesticand internationalsafeguards, satellite-
and earth-baseddetection and monitoringof
nuclear tests, earth-based monitoringof nuclear
weapons, and verificationof chemical and
biologicalwarfare treaties;

intclligcnccactivitiessponsored by natioml
intelligenceorganizations involving the areas of
hardware,analysis, internationaltechnology
transfer and technologysecurity, and Laboratory
intelligencesupport;

systcms studies in tbc areas of Watcgic and tac-
tical nuclearweapons, directed-energyweapons,
non-nuclearweapons, energy technology,and
supportingtcchnologi:s;

environmentalR&D, includingstoringand
managing radioactivewaste, bandling hazardous
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dis~”iplincs,in(.luLlingatomic and molccutar
physics, t~it~sci{n(”c,t.hcmislry, L“llllll)Ulillil~llal

s~”it’ntocand appiiwl lll:llll~”lll:ili~”s,gcoscicncc,
spat-cs~”it”ncx’,aslrty)hj’sic”S,miitcrials scicnt. c,

llUC”lt”ilrand parti~”lcphysh”s,plasma physic-s.
Iluids, parti~”lctwams, and applilxl sl-icnc”eand

cuginccring.

N. (geographic Setting

“1’hcl~lh)rall)ryand Ihcassl)~”ialcdrcsidcnlialareas
1)1’1.1)sAl:inNN and White RIJ~skarc It}i”alrdin l-m
AlaiI)lJs C(WItty, ill norlh cvn!ralN(ow’Mcxi(x},
apprimiIIMICIy 1i}[)kn] (60 Ini) lll)rtl)-ll(~rll](”:ist01”
Allwqucrqucand -lo knl (25 mi) nt}rthwcslof Santa 1%
(Fig, II-2). The 1I 1kn)~(43 nli~) lfihorakwy silc and

adjal-cnl cx\Innlunilics aw siluat(xl (m Piijaritt)Plateau,
whi(.h ~x}mists1)1a series(JI”I’ingcr-lilw mrsas scparalu!

1)}dlol”pc;isl-1lbw’1.sl(Iril.nlu.l t“an}’l~nscut hy intcrmil-

k’nt strra ms (Fig. 11-3).hlr.stitl~psrange ill clcva[k)n
from approximately2,.4[)[)m (7,800 l“I)on lhc hanksof
IhcJLVIICZNfmrnlnins10ahwl 1,900 m (6,2W) fl) al
their casicrn k“rnlin:lti(lnahwc [ht.Rio Grandc Valley.

Most Lalxwr[oryand cxm]nlu:lilydcvclopmcnlsarc
conl”incdto mesa tops (SCCthe inside front cover). The

surrttun~illg Iirnd is liirgl’ly undcvclopcd,with large

Ilill’l!$()( ifillll Illlllh, W(’S[,~lld :il)lllh 01”lllC btMl1310fy

sik h“ing hcM by k Santa Fc Nationa I F-orcst,Bureau
ol”1aml Ma nirgcmcnt,Bandt”licrNati(wa]Monumc:if,
Gcnrral ScrviccsAdmioistralion,and h Alanmi
Chunly (WCfhc insidebl(.k twvcr). San Ildcfonso
Pucldo Ixmtcrsthe Lalx>ratory10the cast.

Latrmaloryland is used for buildingsilts, cxjx”ri-
mcnlalareas, wirslcdisposal Iocaliom, roads.am! ulilily
rights-ol”-way(SLXSFig. 11-4and Aj)jwndixC).
: Iowcvrr, Ihcw uscs irLmnrnlfor only a small part of
IIICIOMIItimlma. MosI land provides isolation for
s(cwrily and >af”clyand is a rcscnw for fulurc slrwlurc

hxvilions.

TIIIIDOE controls Itrc arva within Laboratory
hwmlarics and has the option 10comjdclcty rcslricl
access. Limited access t-y the public is alhrwcd in cer-
tain arras of Ihc btx)ralory rwcrvation. An area north
of Ancho Canyon (Fig. 11-5)bctwtcn Ibc Rio Gram!c
and Slalc Road 4 is open to hikurs, rafters, and brrntcvs,
buIwomlcuttingand vchiclcs arc prohibited. PorIions
01”Mtlritindatland PUCMOCanyons arc also opcvrto the
putdi#:. An archatwlogical site (Otowi Tract)j norlbwcst
(d”SMI~6Road S02 near the White Rot-kY, and IhcCave
tiiva in Mmtandad Canyon arc open to Ihc public sub-
jc(.1to rvslri(lionsof cultural rcsourcc protection
regulations

in Aubwst1977,the bhoralory silc was dulicatcd
as a National EnvironnwntalResearch Park. The ulli-

matc goat of programs assmiatcd with this regional
lacility is 10encourage environmental research that will
contritmtcto understandinghow people can best live in
balancewith n:mrc while enjoying the bcnclits of tccb-
nology. Park rvsourccsarc available to individualsand
organizationsouLsi& of the Laboratorytofaci]itatc
self-sujqwtul research on these sr.rbjcctsdeemed com-
patiblewith the blmralory programmatic mksiurr
(DOE 1979).

A Iinal ErrvironmcntalImj)actStatcmcnt (DOE
1979)that assessed potcnlialcumu]alivccnvirmmcntal
impac”Lsasstx.iatcdwith then, known future, and con-
tinuingactivitiesat the hborator~ was complctcd in
1979. The rcporlprovided environmental input for
dcc%ionsrcgardirrgcontinuingactivitiesat the
Lahmtory. IIako provided mom detailed information
on the environmentof the h Alamosarea.
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widening, lhc am cxpcritwccslrqucnl M minOr
scismic”dislurt)am”cs.

LAwAlamos area surface wiilcrocxwrsprimarily as
inwrmillcntslrrams. Springs ONthr llanlcsof the

Jrmuz Mlmnlainssupidy baw 11OWinio uiqwr rcalhcs
ol sllnwla nyt)ns,I)ul the 3mount is insut”lic irnt 10

1114inltiin surlii~.cIlljws acrosstlw blwratt)ry site

t~”lorcil is &plrlL’LI by cvaporaliollt transpiraliol\, am!

illt’ihrati(m Runoff from heavy thumicmt(\rnwor heavy
snowmch rca~.hcsIlk.Rio Gramlc sc%wraltimes a year
II)somt*~rail)ngts. Elllurnta fron]sanilitrysewage,
industrialwaste lrcatmcnl plants, and cwoling-tower
idowdown arc rclcascd into some ~“anyonsal ralcs suf-
ficient to maintainsurlacc flows for varyingdislauccs.

Groundw’~tcroccurs in lhrcc modts in Ihc Los
A!dlll&Mar~.a:(1) watc,rirlshallow al)uviumin canyons,

(2) pcrclw.1Waki (a groumlwalcrhody above all
inqwrlncaldcIaycrIhal sri)aralcs il from thr unrkrlying
maiu hody 01”groundwalerby an trmsafuralcdzom’),and
(3) lhc main aquikr of the Los Alamos area.

Intcrmiltcnlstream 11OWSin canyonsof lhc plalcau
have dcpositctialluvium that ranges from Icss than 1 m

LOS AlAMOS NATIONALb4BONATORY —
ENVIRONMENTAL SURVEtl.lANcE 1991

Fig. 11-3. Topography of the LosAlamos area.

II-5



LOS AblMOS NATIONALLABORATORY/

{
ENVIRONMENTAL SURVEILLANCE 1991

‘~

1-— -- -— “ -—- - — --

LOSALAMOS {
7+,,* I

x- ---+
-*-—”<~ I

%*

\
I

.\49

\ 8
‘\

\
●☛-1 39

.
( ‘1r’-x7’ ,

7ao 400 0200600 low 1460

Meters
Feet

2400 6000 12002400 4800

Fig. II-4. Tcchnicai areas (TAs) of Los Alamos National Laboratory in relation
to surrounding landholdings.

II-6



LOS ALAMOS NATIONAL LAf3013AT(lflY
ENVIRONMENTAL SURVEILLANCE 1991

~--—--
JemezMounlams

—--—--—---

‘\- i

;_l~ AnctroCanyon

6> CanadaoeI 6UOY
‘3I,J CanonOeVe14

fg ChaquehulCanyon
(.5; FenceCanyon

:.6; IndloCanyon

O) LOSA1.amosCanyon

‘Bj MorlandedCanyon

f9j PajernoCanyon

10) PotrilloCmyorl
‘l->PuebloCanyon
74 SandmCanyon

~~ WaterCanyon

~~ LowerWatercanyon

.
I
:

Io
I.

‘)
..

Slgme*SO (Gj ,~. “1, /1

SoulhMesa ,

ThreeMM MOSS
) ,. “- .~’e (A

/ .-l

TWOWe Mesa Norlh B ../-’

TwoMileMOeaSOUttI \
j ##<o@@’@

VallaGrande 8
‘/

- - , - .- -, ...8

L

~,.

-. - - ● ,- ~- -
—–-0)

n

GeneralSI!eOescrlphon

1990LosAlamosNahonmlLabcwaforySheDevelopment Plan

Fig. II-S. Majorcanyons and mesas.

II-7



- ——

LOS ALAMOSNATIONALlaboratory
ENVIRONMENTAL SIJRVEILtiNCE }991

‘\

West
Ephemeral Stream

\

2100

2000

1900

1775
1750
1700

1600

1500

n Alluvium

~ Basalt

Cl Conglomerate

~ Sediments

_ Perched Water

~ Piezometric Surfa.e in
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Approximately 3 miles
(5 km) —

I

(3 i“t)t{)as muc-has 30 m(10[)It) in lhicskncss.The

allu\’iunlis pcnncablc, in conlrnst10Ihc umlrrlying
VO]l’aIIic’luff and scdimcnLs. Inlcrn]illcnt runol”I”in

cany(m infillralcsthe alluvium until iLsdownward
movcmculis inlpcxlrdby Ihc 113spcrnwablt tuft’and
\lol~$alti~osdinwnl. This n’suILsin a shallow alluvia]

groundwak’r body tha[ Inovts d(w’n gradicnl ueithinIh(.
alluvium. As water in lln.allu\’iummovesdown gradi-
cnl, it is dcpk”lrdby cvapolranspirdtionam.1movcmcnl
into umlcrlyingwdcanics (Purtymun 1977).

Pcrchcdwater occurs in cwngh~mcralcand basalts
bcntalh the alluvium in portionsof Pueblo, Los
Alamos, and SandiirCanyoILs. 11has been cnc(mnl~’rt”d
at dt.pfhsof atmul 37 m (12(J11)in IIMmidrcachof
PuebloCanyon,about 451060 m (150 10200 11)
bcncalh the surface in Iowcr Puebloand Los Alamos
Canyonsnear their conflucticr, mainly in basalls in I_os
Alamos Canyonal61 -76 m (200-250ft) (Fig. 11-6),and
in Sandia Canyon near lhc eastern bboratory boundary
at a (tcpthof about 137m (4S0 [“I). Pcrc.hcdwaler has

East

ontodis~”hargc pointat E3asaIt Spring in LLMAlamos
Can}wn.

The main aquifer of Ihc L)s Alamos area is the only
aquifer in the area capable of serving as a municipal
water supply. The surface of the aquifer rises westward
from lhc Rio Grandc u’ithinthe Tcsuquc Formation into
the Iowcrpart of tirePuyc Formationbcnca(h the ccn-
tra! and wcslcrmpan of the plawau. Depth to the
aquiftr ranges from 360 m (1,200 ft) along the wrstcrn
margin of the plateau 10about ltUJm (600 ti) al the
eastern margin. The main aquifer is isola[cdfrom allu-
\’ialand pcrchcd waters by about 110 to 19(Jm (350 [o
620 fl) of dv Iuffaltd volcanic scdimrnls. ThiJs,lh~>r~

is Iittlchydrologicconnectionorpotcn[ialfor rcchargc
to the main aquifer fromalluvialorpcrckl walcl.

Water in the main aquifer is under arlcsian condi-
Iiowsin the caslcrn pari and along the Rio Gran(lc
(Purlynmn 1974b). Major rcchargc 10lhc main aquifer
is infcrrtxlto bc from tirew’cstbccausc of the S1OIXof
[Ix piczomctricsurface. The main aquifer discharges
into the Rio Grandc throughsprings in White Rock
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(“a II!I)II. “1”11(01S.5 kni ( 1I.5 HIi) rcal”h III” Iht ri$(’r ill

\\’hilt, Rotk (’;III}OH Ihlw’tt’tl (X(m’i!Iridryad 111(”
IIlollI h 1)1 i/il(l di’ l:rijllk’s rt.c”(.il’(.saIl csli IIId It.d 5.3 lo
(\.S x 1(1(’III (4,3(M) II) 5,500”at”-l”t)annually f“ftjnlIht

aquill’ r.

l). [ “lilllilti~l~lg~’

I .(IS/llaIIltv+ I]:lsa scnliarid, Icnqwralc nmlmill

1’1illl:lIt.. ~~~”t”r:lgt. illluuai prt”l”ij~ilaIi(jll is 111’arly 47 L“II1

( I‘~ ill.). “I”hirl)-six jx”rt”t.1111~1’Iht’ ~~llllllillprci”ipil;lli{m

1101IIMl1! IM”LWmduring July aIId ArrgusI t’r(m]I!mn-

tltfslltlwtrs. U’illtt. r I>rt”l”il)ilatit)llI“alls~~rilllilril)’as
Slltmt”,will] ;l~”~”llllllll;llit)ll~ td”;l,~ll.li1Sfl1“111(W in.)
aIIIIUitI1!, Smn\’slt)rmsw’ilh a(”(oumuIfilit~nscxt.crtiing
10(“l))(4 in.) art’ 100111111(~11ill 1AM Alanlos. Sl)mc
sl(tr]ltht.;iIIlx’asstlc”iilll’dwi 111$1rl)llg W’iIlds,Irigir.tair,
:ild dangcrtws wind t-hills.

SumuIcrsarc g{’llcra11}’sulln}’wilh n](xtl.ral(’,warm
lkl)’sillld l“iN)l nighls. hfaxin]um daily 11.lnp’ralurl’s arc

UWIII] twlow 32°C (’)OO):). Brit’t’ al”k’rmmn anri

(Oil’nillg [llutldt”rslllj~~’1’rsarc (xmlnll)n,(osiwc”iallyiilJuly
aIId ~iugust. 1I igh alliludc, ! igh[ weimh, t“h’iir skies, ~mt

dr} aIIllthphrr(” allIIw Ilighl lcnlp~.mlurcs h) dn)p hclow

]~”c- (~9°~) filllr L.i’t.11t]l(, W’ilrllll%tll~y. M’inter IClll-

pfr;llur(’s lypiLally rangl. t’rt~n]almwt -l)OC It) -4°C

( ]~6}: lo 25*F) during Ihc nighl and Irom -l°C to 1O°C

(300}: I(I 51)°F) (iurillg IIIC day. tl”l”asionall}’, tcn]-

]1(.r;ilurl.sctrtqlI(J -l/iG~ (I)”l:) or Iwl(nv. hlany winlur
da!s arc c1c21r wilh Iighl\\’inds,so strong sunshine t-ml
miikctxmciilionscmulorl:lldceven when air tcmpcra-
Iuns art <“old.

A\’torage \\’indspt.txland dirctl ion Ircqurncics at
timr sills ant plollcd filrria}timc.night-lime,anri total
Iillll (Figs. II-711)11-9).The [rcqucncics arc prcscntcti

as w’imt r(ws, w’hi~.han’ t.ir~”lrswith lint’scxlmting
l’r(mlIhc ccnlcr rcprcscnling lhc dirrl$lionfrom which
thl.wild tlh)w’s.I“hclcnglh t~fcal.h line is propwtinnal
11)Ilk’Iruqurm”yal \\”hi~.hthe windbhnvs from lbc
imiil”alrtidirltli(m. ilwh dirtxlion is 1ol’16primary
l.tunpasspoints (ft>rcxalnplc, N and NNE) anti is ct’n-
11.rcdi)na 22.5° scc-ltw.Ea~”hspokt consistsof ditlcr-
UU1widlhs rrprcsrilliug dillcrrnl wind spcvdclaws.
1“1]1.lrrqucm”yof (.almwinds (winds with speed Icss
than 1mph [{).5mh}) is given in the circle’sccntcr.
Day and nighl arc rlcllnui by sunriw and suwsclIimcs.

Bccauw of Lwmplcxtcnhin, surface winds in iA>s
Alamt)soften vary greatly’with tinw of day and loca-
iilm. With light, large-scalewinds and clear skies,

t.l~ytimc winds arc prcdwniniilltlysouIirto sou[h-sorrtb-
W’CSIas winds flow up the Rio Grandc Valley,
‘I”hrrmallydrivcll uijslopc winds from the soulhcasland
L*M ~rr also COIIIIIIOII loward IhcJcmcz Mountains. At
night,a shallowdrainagewintioften flows fromIhc
\vt”stand northwesthigh on tlmPajarito Plateau. Nigbl-
timr wiuds trctx)n]cnltw pdrallc] to the Valley (sorrth-
mrthwrst ami norlh-northcas[) bothabovethedrainqy
winds lwcr the Western Plateau (about 30-40 m
1-100-130 I“t] alxwc ground kvwl [AGLj) and al the
surfat.clowtirdthr Valley. PrcrJomimntwinds arc west
to w’~’st-lll>flhwc”stt’rlyat tirewest cnd of the plateau to
stlull]-sl)utllwc”sl~.rl~’al the casl end.

Historically,no tornadocs have h“cn rcixMwtito
IMVCtoucheddown in Los Aiamos tMmy. Strung dust
drvils ciin produce winds rq)to 34 nvs (75 mpb) al
isolalcd spoLsin tile County, cspcciaily at iowcr
clt’viiliolLs.

Lightning is common over lhc Pajarito Piatcau.

There arc 58 thumtmtorrn days during an avmgc year,

will] most otmrring during tiwsummer. Lightning
protcciilw is an important design factorfor most facili-
ties at the Lahoralory. Hail r.tamagccan aiso occur,
t{aiistoncswith diameters up to 0.64 cm (0.25 in.) arc
common; 1.3-cm-(0,5 -in.-)diameter hailstonesam less
L“onllnon.

The irrcbwiarIcrrainal Los Aiamos affects the
atmosphericturbulenceand dispersion,somclimes
favorabiyand smnctimcs unfavorably. Enhanceddis-
persion promotesgreater diiution of contaminants
rcicawi into tbc almospbcrc. Tiw compiex tcnain and
forestscrcatc an acrwiynamicaliy rough surface, forc-
ing incrcascxihorizontaland vertical dispersion. Dis-
pcrsirmgcIIcraiiydccrcasesat lower cicvationswhere
ti]ctcrr-ainbccomcssmoother and icss vcgctatcd. The
frcqutn[ cicar skies and iigbt, large-scaic winds cause
good vcrtit”al,daylimc dispcrsirm,eqwialiy during the
warm season. Strong daytime heating during tbe
summer can force vcrlicai mixing up to 1–2km
(3,000-6,000 ft) AGL, but tbc generally light winds arc
Iimitcd in diluting contaminantshorizontally.

Cicar skies and iigbt winds have a negativeeffect
on night-limeriispcrsion,causing strong, sbaiiowsur-
face invcrxior~to form. These inversionscan scvcrcly
restrict rwar-surfacevcrtica}and horiiumtaidispcmion.
invcrsi~.msarc especially strong dunn~ tbc winter.
Shallow drainagewinds can !iIl bwer areas with cold
air, thereby creating deeper inversions,common toward
theva!icy(Wbi[cRock)on clear nigbtswitb light
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\
wilhi>. ( ‘;IIIytjIIS L.iIII aIMI Iilll il dislh.rsittll l!!’ (’hannt”1-

ilig ;tir Iltw. Slrt)ng, Iargl.slalt in~krsillmsduring III(c

wfilll(’r (C;lnIin]it t’1.rlil”;lI IIlising I(I und(”rI kill

(.~,[)1)[)1“1)AC;I,.
I)islll”rsit>nis gt,nt.rally grcall”stduring [lit si)ring

WI11OII wfimlhan’ slfllngt,sl. 1lfw’t”vt”r, dt,cp vt.rl it-al

IItixillg i~grcalt.sl durilig Iht’ sull]mcr. 1A)w-1t”vt.1dis-
p~rsi(lll is gl.m,nlllyilk’It,;islduring Sunlllwrand
aI!lltIIl1)Wlh”II w’illds arr Iighl, liv(on ItllwghIl)w-lrvcl,
willll’rc1ispcrsi(mis gt’licr:lIlygrt’alcr, inn”mr SUrlal.:’
iI)t’1”r~iollsl“il II l% Usl$ I ht. i(”asldisprrsiw t“l}mlili(~m

IJufiltg [Ill. tlighl aId (Oarl}”Il,t)rlliilg.
‘1’111’I“rl”qul’m”ilh{~1”alllltm]~llcri~”displ.rsivt.t“al)al)il-

ily itn“52’.4umlaI)I1o(s1:1Ililily C“lassrsA t“), 2 I‘1 m-u-

Ir;tl (/)), :Itld 27({ slal)ll”(L’I“) during lhc M’illlcral
“l”tf-5’/.“1’ht’I“rc’qrrtllteil’sart”-i.l’fi,22fX,aml.M’fi,
r(’\~llx”li\’l’ly,during Ihcsummer. ‘Ilcsc slal)ilitycvlIL’-
gllr! l“rtxlul’m”i~”sarc Ixlsl’d [m nlcasirrcdV(’dil.ill wind
vari:llit)m. SlillJilil}’grnvr;jlly inl’rcascs(Ix”t”l)nws11”ss

disjx”rsis’t.) Ittw,artl Iht’ Vallt”y.

l“:. I“kwll)gy

“I”hcdivt’rsily 01”CC”tMyS[tonMin lhc IAmAlamosarea
is clu(”parlly 1(J1111”dranl;lli(”1,5[)(Jm (5,000 1“1) cl(ova-
Ii(w gradi~”nlI’nml IINORio Gramic on the casl It} Ihc
J{OIIWyIkfljunl,lins 20 kill ( I ? rni) h) Ihc W(’SIand parly

[t) Ih, JII;iIIyc.aftjt)nswill]alwui)lsurfatv sil~ix”c“iltingcs
Ihit itisslt.1lhL.area. Six m:ljl)rv(’gcu+livcLwmpicxcs
I t“i~;lllllurlily[yix.sart. li)unrlin Los AiiImosG:trn[y.
“1Iilsl. ;Ir(’ jullil)l’r-g~lssltilld, i)irk)n-juniiwr, ixmirrtjsa

i)im, rl]ixl.d lx)jlili”r, si}rul”l”-l”ir,aml SUllilij)illl”gr;tss-

kiml. “1”1]1.jullii)l.r-gr;lssl;jlld is Iimnri aiongthe Rio
(i fillldl”(~11lilt’CilSll”rlltxmilr l)!”Ihc i)ialcauam.1cxk’llds
uim:lrd (Ii)II]{”stlulh-l”al.ingsides of canyons, al i ,700”
to 1,900”III(5,6[)()-6,2()()1“1).ThLSi)iit[jll-jullii)(.r,gcncr-
aliy ill lilt’1,90(}102,100”111(6,200-6,900 i“l)cicvalion
mng(.,intiud(’siargc ix)rlions01”Ihr mesa Ioi)sand
mjrlib!i(.ingsl(qx.siil Ihc i(n.cr cicvalifms. Pondcrosr
i)im. is Iiwmi ill Iiic Uvsl(.rn i)orli(~nol”Ihc i)lal(au in Ihc
2,I(lo11}2,300 n] (6,000-7,500 1“1)clcvalion range.
“ill’s(”Iim”cIyiwsim”dt)min,llc,each oc.~wi)yingalxml
1>111.-lhird(d’till.Lalwriitorysitr. Th( mixed conilcr, at
all t“lc\Jalil}nof 2,300”102,9(X)m (7,500-9,500 fl), intcr-
I)IL”LOSM’ililIilcpomhrosa i)incin Ii]cdcrixr ~.anyons
amlnorli)sioim anti~xlcnds10liw wcsl fromlhc
!Iigiwrnlusas011Ihc sioiws of theJtmcz MmrntairLs.
Thesut)aii:incgrasslandsarcmixedwithtix sprrm-tir

lxmrnlunitics irt higher clcvatioiLsor 2,9MJ to 3,200 m
(1),500-”10,soo”f“l).

Ik(”ausc of k variclyof complex interlocking
(XW1(UWSin [hc l~~sAlarnosarca,t}n”rcis nusingle
c(wlogit.iilslrm.lure01”flxx!webs thatcant“hara~’lcrizc
ti]cassol.ialions01”floraandfaunain thearea. Food
wch rciati{msIi>rthe biota of theLaboratorycnviror~~
have Ix”cnstu(iicdoniy enough to provitic gcncriii

(ics(”riplionsand cxiwc”taliofLs.

Gcncraiiy, It:r Iargcr rnanlmais tinciW hirds arc
wi& -ranging and ocx.upyconlrnclwuratcly iargc habi-

Ials, from Iiw dry rrlcsa-c”anyorrcmrnlryiitiowcrcicvia-
IiorrsI()ii]chigh rmnrntainlopswest of theLaboratory.
Thesmaiicrularnmals.reptiles.invcrlcbratcs,and
vvgctationarcmorescn.sitivcto thevariatiomincicva-
Iitm andthus arctx)ntincdto gcjicraiiysnwiicrhahilats.

As irrcsuitof j)astandpresenthumanusc of Ihc
LAor-dtory’scrwirom,areasof vcgctalionarc under-

goingsccouriarysuc”ccssion.Tbis process ~S had, and

wiii continue to have, impor[ant coruscqucnccsto the
naluraisyslcrms.Farmirrgby prehistoricIndiansandby
SpanishandAngio sctticrsbeforethe bboratory’s
cstahlishmcntin 1943crcatcxlopengrrmyareason the
mesasIilathavenotcomplcwiyrctumcdto ciimaxplant
lwmmuni:ics.‘ilsc areasaffordmritabicfeedingareas
Iorhcrhivorcs,cspcciaiiythedeerandelk, withadja-
ccnf tirutwrcdcanyon siopes providingcover for Ibcsc
siwcics. The fooriwcb rciationsiripsof Ihc mcaa areas
arc related tn those of thecanyonsto some degree.

k’. (hltuml Resources

Approximately6(J%of DOE iandin LosAiamos
Countyhasbeensurveyedfor prehistoricand historic
cultur -airtsourrcs, and ciosc to 1,000 have been
rccordcd. Over 9S% of Ihcsc reins datefromthe
fourlccn(harrrlfl .!(:nthcenturies. Most of the sites arc
found in the piiron+rnipervcgctiitionzone, wilb 80%
iyingbctwccn 5,8(NJand 7,100 ft incicvation. Almost
lhrcc-quarlcrsof ail ruinsam foundon mesatops,
whicharcthei)rcfcrrctiiocatiomfordcvclopmcntal lhc
bhoratory today.

(;. Population Distribution

k AiamosCuuntybadanestimaaxi1991popula-
tionol ai)i)roximalcij18,200(ivscd on tbc 1990U.S.
CCILSUS,arijustcd10Juiy 1, 1991)(USBC 1991), Two
residentialandrciatcdcommercialareasexist in Ibc

il-13
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C~mnty(Fig. 11-2). The LANAlanNM tow’nsitc(the La ScndiI, and Pajarito Acres) hasahout 6,800

original arcd of drvtolopJIlcnl,now including rcsi&nlifiI rcsidcnls. AboIIt W% of lhc ptxrplccmploycdin IAM
arl’iisknou’nas EiistvrnAr(o;,,WcslcrnArea, North Alamos commute fmm other cmm[ics, Populationcsti-
Communily, B;lrr;lma Mcsii, and North Mrsa) has an malts f“or1991placealxml218,000personswithinan
~’still)ii[td poi)ul;i [ion of 11,400. Thc WhiteRockarea 8(Jkm (50 mi) radius ol”Los Alamos (Tablc 11-1).

(includingthe rcsiJ~ntial areas of White Rock,

Talde 11-1. 1991 I%pultitionwithin 80 km of 1AMAhmms~b

Distancefrom ISA-53(l@

l)irection 1-2 24 4-8 8-15 15-20 2(K3O 3w40 40-60 60-80

N 1
NNE o
NE 1
ENE o

E o
ESE (1
SE o
SSE o

s o
Ssw o
Sw o
Wsw o

w o
WNW o
Nw o
NNW o

1991Pop.
Distribution 2

0 () o 0
() () 574 0
0 () o 322
(1 O 1,985 1,586

0 85 26 569
0 0 0 0
0 6,776 (J o
0 u o 0

0 0 50 0
0 020 0
0 0 0 0
0 0 0 0

0 0 0 0
1,439 6,553 0 0

525 1,726 0 0
580 581 0 0

2,544 15,721 2,655 2,477

0
550

15,606
2.780

1,172
299

0
0

333
854

0
329

0
0
0
0

21,923

1,152
1,756
1,024
2.778

712
23,695
54,778

436

642
210
329
327

0
0
0
0

87,839

aTotalpopulationwithin80 kmof LosAlamosis 218,135.

bp]cascsee Fig. II-2formoreinformationon thelocationof Ik poplhth.

o 373
1,824 224
1,153 3,905
1,205 2,241

0 1,412
1,079 1,493
2,500 8
4,449 97

7,069 0
%609 34,996
4,345 0
2,660 216

171 138
0 3,220

1,459 0
65 63

36,588 48,386
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Ill. COMPLIANCE SUMMARY

Ins Alumos Nutionul IAorutory (lAN1. or the IAwuto~) opemtesunder
multiplefcdtwl tind state envirmmwntul regulations and permits which numdate
cnnlplituxe stimdurdsfor en~ironmentalfutilities.

JANI. hud frequent interactions with federul und stute Resource (hmservtttlon
und Ikovvry Act (l U’RA)personnel during 1991. Six underground storage tanks
were remo~fcdduring the yeur. ‘l”heI.uhorwtoryis not uble to comply with N(XA
ruluirements related to storuge of mixd wuste tmd certain htizurdouswaste subject
to the hmd-dkposulrestricthmshecwuseof the luckof adetJunteor avuilahletreatment
cupncity. A Nutiomd(hpucity Vwhmcwallows the storage of some of these wastes.

‘l”heIdmutury wm in cornplitincwwith its Uquiddischu~e permit in 99.0% of
surnplcsfrom its sunitw-yeffluent outfulls imd in 98.890 of its industrhd etlluent out-
full swnples in 1991. Ilnder u k“ederidk’ucilitiesComplianceAgreement WCA) with
the k:nvironmentalProtection Agency (k:J’A),wmitm-ywusti trwitment facilities am
heing upgrddedto improveum!pliimce.

During 1991, 614 uctions proposed to he undertaken at the bhnratory were
revitiwed for Ntitional Environmental Miry Act (NK:J’A)applicability, and 78
Department of hhwrgy (l)OK:)k:nvironmentid(:heckJisLs(DiXk) were submitted to
Dot: on 90 of these pr(]Jects.

‘l”heIdwmtory is in compliance with till federal nonradiological amhient air
qonlity shmdtirds. As a result of the review of nonmdiologicul emissions from new
and modified operations,one iiir quality permit and three source regktrathms will he
suhmitted to the New Mexico Environment Department (NMED) hr 1992. The
l~horator-y remtiined in compliance with WA stundtwds which limit the effective
dose equivident to memhers of the puhlic from ah-home mdiuactive emissions to less
thim 10 nwenl/yr. The nmximum off.site dose calculated for 1991 was 4.4 mrkrnwith
huilding shielding and occupancy heing cunsidemd. DOE received II Notice of
Noncompliancefrom EPA und is currently negotiatingrmFFCA on stick monitoring
protocols.

(Toncentriitionsof constituen~sin the drinking water distributionsystem rwnained
within fedmd imd state water supply sbmdurds during 1991. An annual inspection
conducted hy the 11.S. Depiwtment of Agriculture found no deficiencies in the
Ifihoratory”spesticideapplictitionprogmm.

Ihuing J991, Ixdwmtory archaeologists evaluated 1,110 proposed actions for
possihle effects on cultural resources which required 51 intensive field surveys.
l~lmrtitory biologists reviewed 614 proposed actions for potential Jmpacts on
threatened and endangered species; 63 actions required additional study. All of the
proposedactions reviewed were outside floodplain/wethindhoundaries.

A. Introduction subcontractors,participatingguests,andvisitorsandto

1[is ihc pdi~”yof the Los Alamos National preventanyharmto these individuals,thepublic,or the

JAlx)raloryIOpmvidca safe andhcallhfulworking environmentas a resultof the Laboratory’sactivities,
Manyof theactivitiesandoperationsat thecnvironnwntfor itscmployccs,thecnli)loyccsof its

Jahoratoryinvolveorproduceliquids,solids, andgases

IJI-I
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Ih:ll L“(>lllilill riidi(ml.li\w, ilt)llra~i(ta~livu bul Pok’lltiillly

hti/ardous nlalrrials, and ~“ljlllt]i[l;ili(jllsof lhc Iwo. ‘rh(o
Ellt,irt}lllllt’llldl Pnmxlion Programal Ihc 121xJrdlory
monikrrs for t“OnlaminanLsand jxdlulanls lhal may
rvsullI“n>mIlwsclywralions. Thr progralll is umkr lhc

jurisdic”tioli01a tfaricly of fcdcrirl and Slilll’agt”nt”il’sh)
citsu rc (ilat cnv irxllliilt’ nla I rt.gulalilllts and sl;tntknls ar{’

mtI. I:cdt”ralagcm.ics inc.luttcIhc EPA and the DOE.
l-ill’ primary sIaIt irguncyinvolvedis (1ICNMED.

III tic”toordiim-cwill] [h(’policy of IhtSDOE, the
I:ilx)rall)rymust cwmi)lywith I“cdcra]and stale cnvi-
n~nmrntdI rrquircmcn[s. These rcquin’mcnLsaddn’ss
il:lmtling,Iransimt, rcicasc$and disposai01cwMami-
Ilants and irollulanlstas wcii as prolmlion 01”ccwlogic”al,
:Irc”llijl”l)iogit”a1,hisloric.,aInwsphcric.,amlaquiilic
n$sounocs.Rcguialionssiw”ify guncric.rcquircnwnts
and slamkrrds10cn.surenvrintcnanc’cof cnvironnwntal
qt]ali{it.s. Tabic lil-1 prcscmsa Iisl of the majorcnvi-
nmmrntal legislationwhich govcrm IiICac”iivilicsof
IIWLaboratory. Environmentalpcrmi~sarc issuct!
umkr liIcauspices of spcc.ific”Icgis]alionand arc silt
iirid/oroix’ration spcciflc. A listof thecnvironnwn!al
ix”rnliLswhich ai)idicd 10IIIC Lalx)ratory in 1991 is

im.sl”ntcdin Tabic iii-2.

Tilis summary imscnls IIIC b!wratory’s cxml-

i)liaIIC”L,SIaIUS w’i[ir cll\’in)nmcntal rcgulijtions and pcr-

nliLs. A kt”ripli[)n of Ihc ai)i~iicabklaws and/or pcr-
I]liLs, as w’citas Ihc rcsuiLs0/ lhc monitoring imgranl

Ior 199i and Ihc Iirst quarter of CY 1992, c-ant-wfouml
in sp~x.ili~”subscc.liomwi]ichfoilow. Tiw summary
in(.iudcsinfom]ationon c“urrvnlissuesand aclions such
M I}]cSliitusOf IIICFFCfks,NOIic.csof Violalion
(NOVS),significantal’col]]])lisl]t~lcl~~in achieving
regulatorycompiiancc, and DOE audits and api)raisais,

1]. (Iomplitince Status

1. Resuurce Conservtitionand Recover-yAct.

a. Introduction. The RCRA, as amtndcd by
tilt”Htizardousand Solid Waste Amcndmtnts (HSWA)
of 19S4,mandalcsa comi)rchcmsivcixogram to rcgu-
Ialt’hazardouswastes, from gcmralion to uhimatc dis.
iwsal. A major cmi)hnsisof the amendments is to
nvlu~”chazirdous waste volume and toxicityand to
minimizeland disposalof hazardouswaste. EPA
grants RCRA permits 10specifically rcgu]atc~~rdous
waste and the hazardouscomponentof radioactive
mixed waste.

A RC”RAPar-IA p~rmil applilcatil)nid~”nlitics(l)

firt”ililyiocation,(2) owner and opcrak]rj(3) hazardous
or mixvdwasl(’s10lx”fIli3114gL’d,aml (4) hazanious
waslc managementmcthmls. A Iac-ililythal has sub
milhxia RCRA Part A ix”rlni[ ai)i)ii(”a[ion is aiiowcd 10

n]anagl’ hazardousor mixed waslcs umicr Iransilional
regulations know’nas Ihc IIltcrimStatus Rt’quir~’mt.nts
pcmling issrranc.cof a RCRAOpcra!ing Pcrmi[. The
RCRA Part !3ptrmil applil’ationcomists of a dctaikxi
narralivcdcscrii)liol)of all Iac”ililicsand procedures
rcialctlto hazardousor mixtv.twiis[cmanagement.

TIN EPA has granted RCRA authorization10Ncw
Mcxitw,tramsfcrringrcguiatwy colltroiof hazardous
wvstcsh) !hc NMED. StaI(”au[hority for hanrdous
waslc regulation is the Hanrdotrs Waslc ACI(HWA)
and i iazardotrsWaslc Managcnwnt Regulation
(HWMR). Howtivcr,NMED has 1101yet obtaintxt
authorizationfor implementing Ii]cmajorilyof the 1984
HSWA. HWMR adopted Ihc federal codification for
gcncralingand managing hazardous waste. Although
[hisadoption rnakts the state regulationsmore consis-
[cnt wilh fcderai rcgulat~omsand easier to interpret,
some confusionwiil continue hccausc oniy those
fcdcrai rcguia[ionsin effect on Juiy 1, 1990,were
adopted. The Sta[cof New Mcxicw’sHazardousWaste
Programwas dcicgatcd authority for mixc~ waste by
the EPA in Juiy 1990. A Part A Pcnnit was submitted
on January 25, 1991,within Ihc requiredsix month
period for mixc(lwaste storage and trcalmcnt units
timmgimrt the Laboratory. A schcduic is being
ncgotialcd for submittaiof tbc Pan B application.

The Laboratory is currcnlIyout of compliance with
RCRA rcquircmcntsreiatcd to storage of ccriain itaz-
ardous anti rnixcdwaste strbjcctto the land-disposal
restrictions(LDRs). These inc]udcsolvents;
dioxims/furana;California list; and the first, second, and
third groupsof scheduledwastts. No treatment aitcr-
nativc has been available for !hcsc wastes. The
Nalionai Capacity Varianceon storage of schcdulcd
mixed waste expires on May 8, 1992. DOE
Headquarters(HQ) and EPA have been negotiatingan
cxtcnsiorrof the Variance. The bboratory will begin
negotiating an FFCA with EPA Region 6 to develop a
schcdulc to bring ail waste subject to LDRs into
compliance.

The Laboratoryproduces a wide variety of
hazirdous wastes. Small volumes of ail c-hcmicals
)istcdundcr4f)CFR261.33 couldexistat the
IAmratory as a result of vrgoirrg research. Pmccss
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{ Table III-1. Major EnvironmentalRegulationsunder which the Laboratory Opemted in 1991 \

Regulatory Responsible
Regulation Citation Agencv Related LegIs“ Iation

Resource Consemation and Recovery Aet RCRA EPAINMED HazardousWaste Facility Permit(RCRA Operating Permit)
40 CFR 260-268, regulates treatment. storage, and disposalof lwardous

270-27Z 280, and 281 wastes.
Hazardous andSolidWask Amendments(HSWA Permit)
address relcasa of hazardousconstituents.
NM HazardousWasteAct
NM Haurdous Waste ManagementRegulations
NM Solid Waste Regulations
NM UndergroundStmage Tank Regulations

Clean WaterAct

National EnvironmentalPolicy Act

Federal Clean Air Act

CWA
40 CFR 122

EPA/NMED

NEP/& Councilon Environmental
40 (2PR1500-1508, QuaIity

10 CFR 1021

EPA/NMED
40 cm 50-99

National PollutantDischargeElimimtion S}’stem
(NPDES) (40 CFR 122): twoperrnits mandate specific
monitoring and reportingconditionsalong with setting
standardsfor cfftucntquality for Laboratory dischmgesto
the environment.
NM Water Quality Gmt.ml CommissionRe.gdatimts
NM Iiquid Waste DisposalRegulations
NM Oil ConservationDivision - Oroundwter discharge
plan, Fenton Hill

Natioml Emission Standardsfor Hazardous Air Pollutants
(NESHAP) for

Radimmclides(40 Cl%61, Subpart H) requiresthat no
member of the public rtceive mott than 10 mrrm@r
(effective oldiequivalent),
Asbestos (40 CFR61, SubpartM) tequims novisible
asbestosemissionsto the environment,and
Baryllium(40 CFR 61, SubpartC) requires notification
emission limits, and stack performancetesting.

Ambient Air QualityStandards
NM Air Quality ControlRegulations
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‘1’tilde111-J. Hcsuurw (“onwwtion und Recovery Act Interactions wmrrg the
I.alwrdory, the 11.S.1“:1]}’irolll]lellttill’rotv~.tiorrAgerrcy,md the New Mexico

Junu;iry 16, 1991

Janu;lry 25, 1991

Ftbru;iry M, iWl

Ikl:irc+26, IY91

March 29, 1991

Aprii 5, 1991

Aprii 8, 1991

Aprii 24, 1991

April 29, 1991

May 7, 1991

May 24, 199,

k:nvirunmtint I)epirrtnwntn in 1991imd k“irstQuwler of 1992

NtowMrxit”uI;livirt)llllllll[i{iilllprovcnwnlDivisil)n(NMEiD) issues ic[[cr
withdrirw’iugIhc 12/]4/90 NOV irgrccingthcrr was some justilicatioii for
lltisutld~’mlalldillg;however. Ihc required rcporlsarc 10h sulnnillul by Ihc
tlcadiinc in the NOV Icltcr.

LANL submiis Ihc rcquinxi rcporis (first thnw quarters) anti a iiwth as pm
Pcrmil Attiit.hll]t.l]t1.

LANUDOEsubmi[s PiirlA applic-alienfor conlimrcxtoperalion01-mixedwaslc
units to NhlEiD.

LANL/DOE submitsa 7-day m}tilicationto NMEiD that soii cwntaminatcdby
dicsci I“uL.Iwirsdis~wvl.rcdduring Ihcc’losurcof UnricrgroumiStorage Tanks
(USTS)Tc~.imiliriArwi(TA) 64-RC-73.

A lcltcr daIcd Mar~h6, 1991, k rcccivcttfrom NMED informing LANUDOE
that no additionalwork is requiredat LKTTA-3-36-3. This icttcr is NMED’s
vcmion01a ciosurc Ilolilic”alion.

LANUDOE submits iiW-day icllcr to NMED for UST TA-64-RC-73,

LANL/DOEsubmitsa 7-day notifkx+tionIONMED that soii contaminakxiby
diclcc[ricoil was tiiscowmi during the closure of Iwo USTS(TA-35-~L- 188-l
& TA-35-TSL-188-2).

A ictttr dated Marl.h26, 1991,is rccciwxi from NMED informing LANL/DOE
Itnt no additionalwork is requiredal UST TA-55-15. This Ictwr is NMED’s
vt’rxiouof a c“liwurcnt~(iticalion.

A IcttcrdaIcd March 26, 1991,is rccciwxifrom NMED informing LANiJDOE
ti]atno additionalwork is rvquirui al UST site TA-5S-16. This letter is
NMED’s vcrsioliof a ciosurc notili~.ation.

LANifDOE sutmi[s a 45-day Ict[crto NMED for UST TA-64-RC-73,

iANL/DOE submitsa 30-day icttcr to NMED for USTSTA-35-188-1& 2.

NMED conduc~sthe anmraiRCRAcompliance inspection from 4/29/91 through
5/3,S)1.Seven violationswm noted in the CIOSC-OUIbriefingon 5/3/91.

LANiJDOE submits a 45-day icttcr to NMED for USTSTA-35-TSL 188-1 & 2.

DOWLANL rcccivcsNOV from NMED for violationsof the Ncw Mexico
HWMRS. The letter rcporlsnine violatiorw(i.e., IWOwere added after closc-
OUl).

ill-fl



JUIK.27, 11/’)1

JIIIIC 2!4, IIY)I

July I 1, 1°0”I

JuI}I 25, IWI

July 21),IW 1

August 13,

AuKust21,

Auguht 31,

Siplvu]lwr 13, 1(~)1

S(”plcnllwrIX, 1991

No\?cnh”r 25, iWl

Dc’(.cnllxr9, IWI

fl’~x”nllwr10, 1(})1

Jamrirry16, I(W2

January 21, 1992

March 3, 1992

March 11, 19°2

Mar~”h20,1992

LOS AUM05 NATIONAL UW30F4ATORY
ENVIRONMENTAL SURVEILLANCE 19kll

‘1’iil)k111-3 ((”(NIL)

LANI.mllil”itsNMED that US”I”“I”A-3-191was lrn”it~rcmovcd on 6/28/91.
} I(m’utlr, tt)l”OS’1”~il~ rtOII)I~\ILdby JOI)])M>UColitrl)ls(JCI) l)]]6/27/91.

DOIMAN1. rrspomls 10NM1lD’sR(.’NAm)li(t’01”violali~wllttcr.

Rt”l)rtstlll:~lil’t”sI“roluNMI;Dand 1.ANLIIIWI 11)cvatualc Ihc 11ST1“A-3-191
r.u”avaliou. Soil t“twlaminalcd with giisolincis dis(wvcrul ii[ this Iimc.
R(”l)n.slllt:lli\,t.slrOIII 1.ANI.andh’ DOI;h AlammAr(saOfli~w(LAAO)
II~LOCOIwith NMED h) disl”ussfindings al [hcTA-53 mixedwastelagooms(e.g.,
pl)lcnli;l1l(itk;l~t”)am!jdall~1)1”action.

IAN L/DOL submits M7-tlay nolilll-aliento NMED that soil contaminattxlby
gasoline W’asdis(x)vt$rcdduring Ihc ~“losurcof LJSTTA-3-]91 )~)t.alcdal TA.3
SM. 16.

IANL dt’livt.rs mixrd wtistc f%rl B application for I“A-53srrrfacc
illll:llultdllll’lltsto NMED.

R(”j)r(”sc.tllali\’~.s01”NMED’s UST Brrn’auvisi[wvcrat UST sites at LANL.
Sill’svisited inclmlcTA-64, TA-35, “I”A-54Area J, TA-3 BuildingSM-16,
“I”A-16 USTstoragearea. N“ojmddcnls arc found.

IANL lranWliLs Ihr 7-day nolilit”alitut rcjml lbr IIIL!pclrdcm rclcascal the
“I”A-60I“ankFiirll)h) DOE Ii)rprol”cssinganrJSUIMII;(UI 10 k Stik.

IAN L/DOI; srrhmitsa 45-day Icttcr [o NMED I’mUS-l”TA-3-191.

LANL/DOiZsutmils a 30-day ldkr 10NMED for a pclrolurm rclcasc at TA-60
Tank Farm, 1“ucIIw.lil]g station.

LANL submitsdrafl ExjmsurcInformationRcpon to LAAO for review.

LANIJDOE srrhmilsa 45-day lcltcr M NMED for a pctrokwrn rclcasc at TA-60
Tank Farlil,fuel loadingstalion.

LANL makes !hc requiredW-hour notificationto NMED about a planned silc
invt.sligalit)il al TA-60 l“ank Farm.

LANL rcccivts inlonwitiw] I“romNMED’s UST Bureau Ihal the slate rmivcd
authoriz:l[ioll[o in:jdcmcnjand enforce the icdcral UST Program in Octotwr
1l)t)()#

LANL rclvi\’rs NMED ~olosc-outIcttcr for USTsitc TA-64-RC-73. The closc-
oirl Idkr is d;iltx! Dct’cmbcr 9, 1991.

Mcd will] NMED and tour TA-55 Trciitmcnl,Storage, and Disposal (T5D) units
aml generaIing i::ocrsscs.

The LatxJratc~ryrcccivcdajqmwal frmn EPA of the RCRA Fat ility Jnvcstigation
(RFI) Work Plan Ii)rTA-21.

No[iccof Dclic.icrrcylctlcr from NMED on TA-35-125surface impoundment.

DOE and Ihc hbordlory rcccivcda wriltcn rcqucsl from EPA 10initialc
mw!u”iciitiom to the HSWA Pmnii.
Mud will])4MEDabout the closurtofTA-35-125 andanalyticalj)aramctcrsfor
TA-S3 inqxnm!mcnts.

aNMEIDbccamc NMED in March 1991.
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uw$d4s (111”[“imiI S’(Orili~-atitlncll t“lttil~(“l~~surc.lh)rc

:;ami)ling was pL’rlilrmcd in DLxxsn\iKSr (~[”199010
txln!irrn the rt’movaI (It”aII ha/iird(w cxjnstituc.n[sl“ronl
Ihc art”a. IIwas d(”lcrnlincdIha[Ihcrc wt.rc mininurl
timounlsof cwnltinli[talwIcfl in illitl’c.‘I”hclcvcts0(
~wntaIninirti(~nl(wml [0 rcmain al’irrthis c.lcan-up ct”lorl
did not {.XC”C(-LIII](.EPA’s health ri.,k IMSLOLJ(.lean-up

11s1s1s,By tic”hit$vingtht”w t.ll”iin-uj) Icv(’ls, IIIC

I:ltxwalory cxmldstill achicvc l“lcan(Oh)surcstatus for

lhLosL”IWI} units find m)jxvit-~”losurl”care would bc
nlx”cssary.Ttw N.MI{I) is currently reviewing the final
~“l(~sun“n“ptwlsIilr Iht.scunils.

‘/14-40,.Scrupf)elwufim .Sife. On Scptcmbcr
13, 1991,lhc NMED nl>tillcdlhr Lahmtory that the
L.losurrj)lansll)r II)(’q“A-40Sl”r~pDetonationSite bad
hccn aj)j)r(wctt.‘rhl’plainsrcLx”ivcLtno Lommcnls from

1hL”puhiit”.Ilr s[arl Lltilc01”Ihcc“losurcplan was
S~’pl~’nlh”r30, 1991. The cksurc jdan c.allcdIi>ra
j)hascdsamj)lingapj~roathincludingsurfac”csampling,
cwrcsanlpling,and sampling of an old burn cage and
disjx~salpit. Sampling was done during the week of
January 20, 1992. Preliminary rcsuhsof”the sampling

r~wcalcdno radiological activity, pcsticidt’s,hcrbicidcs,
PCBS,organic compounds,or rrwtalsahwc background
and/or RCRA hazardouswaste action Icvcls. The final
c.losurcreport will bc submitted [o NMEDupon rcccipt
01the linal analyli~”alrl’sulls.

TA-s4, H’u.tie oil,5toruge Tanks. After dis-
covering hazardouswaslc in six above ground waslc oil
slonrgctanks, the Laboratorypumptx!and disposctlof
the contentsas hazardouswaslc. The tanks were
moved to Area G to make room for nccdcd faci]ilicsat
Area L. In April of 1990 the bboratory clcctcd to prLr-
LSCCLJwilh the L.losurcof these VCSSCIShcforc rccciving
an approved closure plan. After several cleaningsof’
11xtanks, Ihc final dt’1.ontanli]lati[~]~was accomplished
in August. A final c“!osumplan/rcporl that rcflcctcd ihc
actual ~“h)surcpnx.css of these units was submitted in
J~nc 1991. The process will have to h approved by
the state tx’ft~rcIhc disposalor salvaging of the tanks.

IA-16PIaundJ711utAreu P. Closureand pLxi~-
closure-care jdamsfor [heArea P landfill we’resuhrnit-
tcd on Novcmbcr25, 1985. In late 1987 these plans
wcm modified to includestandards that Ihis unit would
h- subject tn orrccthe Laboratory rcc.civcdits RC%4
pcrmii. Since fhat iimc, the EnvirorrmcntalRestoration
(ER) Program Office has come infncxistcrrccand the

111-s



LOS ALAMOSNATIONALU4BORATORY
ENVIRONMENTAL SURVEILLANCE 1991

‘~

I JINIr;IIt)r} l]il~n“tt’hrd IIILOI ISWA rlquirlmunts 01”Ihl”

1?(“Itzl Ix”rlllil. ~’urrl’llllyllt~(~liali(jlb\\ilh IIKOslalc art’
uidi”r wv}’It)(OXI(”IIdIIlt$(“ltv+urt”ltl’ilttl ire’sI“cjrthis ilild

tl[h(’r ultils IIIaI al)l~l’ar within Ihc IISW’AMldul{o l)!’ Ihc

1{(‘RA ~wrnlil.An l’xl(’nsitlll ()!”Ihr t“losun”w’ild(~w
ifi)u Id iiIktw IIll”l;)? l)r(~gr:iIlt I(I inc”(lrpjratc Ilw rl.sull.~

~11”I II(, [{ [:l/(_,’(lrr~.(.li\’1. Nft.asurcs SlntiY inlu thr ~“l(mrr

llrtl~lss.

c. llndvrgroundStoriigc‘l”wdcwSix IJS-I”Sin
n(’(’dt~l’upgtadcswvrr rcw(md during I W 1. A 3,(100”

g;Il, dicsl’1I“tlt’1US”I”;II ‘I”A-3(“l”A-3-3h-3)~’ils rcnr(wcti
aIILI \\.as iIt)l rt. pl;il”t”ti. A ?(J()ga]. gastIliIIcr:ink
(“l”A-3-191)was rl”llllwl.d;Ind \\’illIw rcplal”udwill)
ii 1101111”r 1:1Ilkin !:Y92. Tw’(1US’l”s,w!ti~.h 1“0111:*incd
ditlc(”lril”t~i!and had a 6,(X)()gal. I“u(’1c.apal”ilycat-h,
W;l.rl.r(,\lllj\~(,d;IITA-35 (“I”A-3.5-IW I & ~). Rl’-
pl:IL.tOIntOIIIS Ii}r thcstt IaIIkS ;irt’ Ix”lltiing. A dk”sclI’ut”l

(JS”[.(“1.A-64 -RC-73) with a !,(100”gtil. I“ut”ll“apac.ily
weasr(’ll](wctiInlm lhc Ct”nlralChraniSlalilm.
Rc!dat”cnwntoi’IhisUST is Mhcdulcd Iiw I’Y1)2..I”hc
IinalUS”].(TA-55-16) r(.nlt~\4rdwas a 561)gal. dirwl
tank, h)t”iittd at TA-55. ko])lac. cIncIII {~1”this lank is
also MOINX.Iulcd I’i)r1:Y92.

N(jdar:l I“t}rIII(” I“irslquarter t~l”1992 ilrl. avaikrblc.

d. olhrr ]{(’l{A .~cti}’itics. Arc;ts 1.and CJ,

1(~1.aiuiat TA-5-i on Mcsiladcl Bucy, hnvcbeen uswi
li~rdisposal (II’ Iuizi rtit)usaml mixt”dwaslcs and arc
sul)jtw”[ h) RC.RArvgulaIitm. Illliwnralion on iigrmrnd-
w’ali”rlllt~llill}rillgw’iI ivcr l“ttrINIIh Art’asL and CJhas
Ix”lI;sutw]itllti 11}INhf[~D. VadtvwZtlnc(the subsur-
Iil(t atxn’{’1111smain aquiti.r) mt)nill)ringis Iwing
lx)ntiul”kxi qua rlr rly Ihr(wgh(wt An”asI. ami ~J 10 idcn-
Iil’yany rrlcascs l“rom 11)1’disposal unils. This Iypcof
IIN)II il(tring is mcd It} dt’rct”r IIIC prrw n(x.{Jt”l)rgani~.
~alttlrin Ihc ~’adlwcYom..A [(wI]of’27 monitoring
5!.s[1.nl~have IX*Cn cmplatui, onc during Ihc pasl ycar.

J“aldrD-I ]isLs h;lzirdlurs w’aMcrnallagcnwnl facili-

lits aI thisL’~tx)ratt)ry.In FYW, the TA-4[Js(.rapdcto-
11:1tilmpit us~xiIi)rdcstroj’ing}IE s(.rai)was c.loscci[o
\\”aM1.dcI(jIIaI ion. All scrap is m)whamilcdal other
dl.lt~nalil)nand lqwn-lmrningsites incluhi in the Parl
Dpcrmi!. A closurr plan fllr the TA-40 ftirililywas
suhmi[rcdto NhlED and was ai)i)rovcdin 1(Wi.

A RCRA-iwrrnitlcdcorllroilr(.iair inciucralor(CA])
Ii)rrrcatinghazirdous waste is itwatcdat TA-50-37. A
Iriaihum was comiut”lcdin Oc.tlhr 1986. The raw
da[a were sul)rrrilitdlo NMED in Dcctvnbcr1986,anci

d Iin; tlrt’porl I’m III(” Icsl burn was sulmtilld on
Marc.]) 5, lt)H7. ‘!”])l.~’.~a~ Hml I)IC rcp}rl WI.n. Used lo

supporl tlrcIAlx)fiil(vy ai>i)lilat ion I(>Ia ilan rthms
wash’ prrmil ibr Ihis fat.ilily. Ilc i)cfrnil was iwurd in
Novcmlwr iWW.‘l”t:cCAi is (.urn”nliycioscd for
ui)gradrs and mldilil.atil)ns 10 imimwc rciiabiiily to

;Iiit>wthe burning M waste on a roulincbasis.

e. N( “KA( .ornpiiimceInspection. NMED cwn-
du(wd a hazfird(urswaste insix’ttionat IANL on
Ai)rii29 through May 3, l(Y~i(I”ahlclil-4). On
May 24, i(~l~l,NMIHl M*II1DOE an NOV ictlcr
iiilcging vi[jiiitit~ms ()( Ihc Ncw Mexico I{azirdous
WasIc MantigcmcrltRegulations(HWMR-6). The
ailcgd vioialiomsconsislcd of laihrrc [0 corrducfor
maintainmicqualcin.spcclionrecords, to properly lahcI
Lxmlilincrs,[0 usc a salcllilc sloragc arva propcdy 10
mccl wtisk sloragc Iimc iimils, and 10pmpcrly ciassify
waste. Thcsr aiicgcrivioiatiomsprcscnlcd no lhrcal IU
human hcaiIh or 10lhc crrvironmcnt. Ail violations
wt’n”L“f)rrcc”lcdwilhiilthe 30 days allowed by slalc
slatut(’. The Laboratory’srcsporusc,sent to NMED in
June 1991,was l“mrndadequate, as stmd in a icllcr
t’romNMED datrd Juiy 12, 1991.

f. IU”RAPersonrwl‘l”raining.The LAorirtory
i)rovidcslraining 10generatorsof ha~mious waslc and
Mworkers assignmito supiwfi the pcrmiltctihanrdous
waste management faciiilics. This training is based on
the grncrai rrquircmcnLsof RCRA (40 CFRParis
262.34 and265.16)and AppendixC of the PartB
Oiwrating Pcrmil.

TIN Iwo-hour Irainingcovers the foilowing topics

9

●

●

●

●

●

e

idcntiiicationof faciors thal dck)rrnincif a waslc
is hazardous,

dctcnnination of the need for permits and
controls.

waste rcduclion,

ijrcparationof wasteforIranspoti,

wastesamplingprotocois,

wastedisposaldocumcnlation,anti

cmcrgcrwyrcspcnsc.

By Scptcmhcr30, !991, morethan4,400 LANL
cmpioyccsandcontraclnmhadattendeda Waste
GwcratorTrainingcourserequired,by bbumtory
ix)iicy,foranyonegcrrcratingsolid, hanrdous,or
radinactivcwaste. Trainingcontinrmdthrough

1[1-9
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\

Tuldc III-4. thtirunntuntd Insptwtiunsmu!AudiLs(:unducted
Mthe Ixlwutmy {n 1991 md the h“irstQuiwterof 1992

I)ilte J’urpose l’erformingAgency

Jitll~iiry-Jullt’,1991

January23-24, 1991

Fctwwirv21, 1991

February2/LMar~.h1, IY91

April 2tLMay 3, 1991

May 1S,1991

Ma)’ 31, 1991

JUIIC3, 1991

June4-6, 1991

August29-30, 1991

Scptcmbcr23-Novcnlbcr 10, 1991

Novcmbcr14, 1991

Novcmbcr19-20, 1991

Dccumh’r11, 1991

January29-30, 1992

February7, 1992

Fclvuary30, 1992

March 17, 1952

March 17,1992

aNMEID bccanwNMED in March 1991.

Complian(”cProgmm

lqwction 01Pcrmitkxl13cVlliun]
Opcra;iomMachining

Site Visit & Mc”c[ingswith
Rcgir~)]1

Sik Visit& Mcding with
NPDES Eut’ort.cmcnt

RCRA Compliamvin.spu.tionof
HazardousWaskSManagcnxnfActivities

Inspccliond“Pcrmillcd13cryllium
Operation.sMachining

StormWater/WiilcrCOurx Inqxchon

NPDES Qualily iksuramx!IILqXXolion

SiteVisii & Muting with
TSCA PermitWriter

O & M Ins],,dion oi SanitaryWaste
TrcatnwntFacilities

Tiger Tram Audit

SiteVisit & Meetingswith NPDES
Pcnnil Writrr

NPDES GnnplianceEvaluationInspection

~~mplingImpcctionof TA-53
SanitaryIxigooms

Irwpcclionof Pcrmittd 13cryllium.
Machiring Operations

TA-53 WasteS1rcamCharactcrinlion
lnspcctirm

lnspcdionof Otowi Well #4
COllsiructionProjcd

Sp~llCleanupInspection

TSCA inspection

DOE/LAAO

NhiEIDa

NMEID

EPA

NMED

NMED

NMED

DoInAAo

EPA

NMED

DOE

EPA

EPA

NMED

NMED

NMED

NMED

DcwLMo

EPA
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l;ll~}r~lllry wasupdtitd in N(wcu}lwr1°91. During
]{J()1,t],’. 1~iIm)JaltJry~rdfll.~Ili.v,wt)rk])laM [(>invvs-

Iig;llv cighl mowtircas, including IIIC Im AlaIIMMtowll-
sik. “l”hvsvpltinsfin”duoI(I EPA in May 1992.

l~rfcrimActiw A.s.w.s.wnml.%jwI{nvironmerr(ul
Rc.t(orufiorr. AII inlt.rima(”li(lni:,thervl”ourxctiikcnto
\o\v\lu;il(”ii SWMIJ or otherarea(d”txtnt”cmh’lore the
mlrlll;slR(’RA t“(]rrc.”~”livcoacti(m. Most inlcrimacliom,
III{.rcl’l~rt”,arcassw”idldwilt) iml ilrrliollalm“cds,,.~’.,
1“(uIsIru(”!it)l]im~jvc”lh,roulincmintvnirm.c,ando!hvr
;tl.!ivilic’sItIaI imlm”lSWM Us.

“I”hvmfiinljl~jrtllVrsof an intvrimm“tionarc10
Alcrmiw (1) III(oimpmet<mthvhcallhandsaffly of
lfmstru(”tit~nw(>rkvrx,(2) whclhurcnlLstrm”tionworkcts
will h“gvncrfitingIu!zardouswastesubjcdtothe
RC”KA I{WMRS, imkrding landdisposalwstricliowior
rtirIilu(”liw”Waslcsubjrt”lto DOE rcgulalion,and(3)
whclhcrtheprlljcl”lwill hiivr anadvcrw impacton the
ER program’slid rvmdy (corrcclivcaction)for the
SW’MU, A SWMU InterimA~lion TechnicalTeam
(theWiistcSitvStmlicsScdion) wascslablishd in
GroupIIM-X to(wndut.trcc(~rlnaissancwsamplingto
dvlvrminv11)1.nalurcilndrxlcnt of contamination,if
filly. During 19(~1theWasIt”Silc StudirsSectioncon]-
ph.td iipproxinwl(”]y~(1intcrilnac”liollirsscsslncllLs.
‘Ill’ Svt”lillnt“ompldd seveninlcrimaction
asswnw nL\duringllw %1 quaflcrof 1992.

one-hmdrd-yer.- l’YoodplainSlrufy. Underthe

vxisting}ISWA Ix”rmitrvquiwmcnls,theEPA stip-
ulirlcsthatrcgulatd hazardouswa~tl:lrcatmcnt,stor-
age,anddisjmsalfacilitiesmustdclincatcall 100-year
Ilomljllitillelevation!!within theirhounr.iarics.At the
l~hmitory, theseIhodplaim arc Iocatd within
rmgagcdwatcrshdsthatdrainapjm~ximatcIy 43 square
milt’son thePiijaritoPlateau.These!lnorljdaimwm
mappedin 199(Jusinga coml)incdgraphicinformation
systcmandcomputernmh-ling (GIS-I iEC) approach,
TI:VSCnlaj~ arcmailltaind on file hy theFacilities
Eng:nccnngPlanuingGroup(ENG-2) andsatkfy the
RCRA/}iSWA permitconditionrequiringfloodplain
Uclinilion.

H’et!und(.”huructeriutionStudies. AS pad~~f
theDOE/LahoraloryRCRA permit’silSWA Module,
ill coordinationwith theUnild StatcOsFishandWihJlifc
(USFW) Scrvicc,all wetlandsgrcalcrthanoncacre
within thr l~hmitory brwrdarirsweremappedin
IIMJ, ‘I-II(.lllaj~j)i:lgwas partof theUSFW National

Ill- 1I
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W’L”II;IIILIIII\VIIItJr} (NW’!). ‘I”IK”NW’I n}a)q)il)gust.LI
at.riaI II\;I}ll~illgand a hi{’rart”llit.;{I t“lassifit.alit!n bax.d

(MIc~”(d(yi(v~1,hydr(lli)~~i(”:l!, ;tIILIstliI (.llar:t{.lcrislit’s.
I’ii”ldstudi(s[{I~.h:lrat”lcri7twtotlandsidcnlilit’dlp

NW’!;Indlo idtlllily addili~~wllwetlands n(d idcntilicd
IN (IIC N\\f[ h;iit’ IR(OIIundtr[ah.n. [)urillg 191)I UYI-

hml Wdius in Ivxl ~utluslrim’(Ilwrkh)~iktlamts
(Pl,jdriltlandSillk.tiJC’illl}’l)lh) ukrc.illilialcd and

spnllg~aIld irsstjl”iiiIt’dN’1.II;IIIA W’i[hillAll~.h,),
(“haqulhui(I>IL$Sl)rillgs)aml Whik tkx”k~“an}”llm
(6;1,‘), timl‘)A ii> nt)lt”d tul Fig. Ill-1) W(.rcthfirtillt”r-
ind. “l”lIt”purih~st.(II’ ItIt’ slud)’ W’itS fmrrlilld:

● h) dt.llnc lhc prtw.nt.t’ 1>1”w’t’llandimJiL3hm:
h)’drt~h~~}’,h}’drLJ\lh}[i(”\’L”&’lti[l(tll,ald hydriL”
soils;

● h) L’h:ll”;ll’kri/L” thL’U>l’1)(thL’S@llgS ad
iiSSt)t”iilk’Ll Wk’tlamlsby r(”l)lik.s,arnlJllibians,
sm;tII mamn];lIs,amlfiqualil. inw rtL’bra1(’5;

● t~>Uck’rmincprvsrnlandluiurcimpactsand
thKL”aLik) ~hL’SL’WC(hldS; al\d

● lo Lh’tL”rlllil\L’]hL”PKCSL’IIL’C”d thrt’at(”ItL’L.tor
t’ldaj\~l’rL’L!S)M’L”iL%.

\’L’)@alivL’ Ifiilthl’l”k, L“aJ)tUrl’/rL’]t”aSl’S[UdiL’Sf“or

s]llall mamfwrh, Irilppillg 01”gr(mnddw’l”llinginsvcls,
andsanlplingof aqualit”imwrlcbralcsweredonefl~rIhc
Ix’rcnnialstreamt~riginalingu’iththespringin Am”ho

Canyon. VcgclativclraILwcls and sampling of aqualic
illVL’flL’brak%WCrl’(! OIIL’fOrSi)rillgSill Ch ~UChUiad

Whik ROL.tiGII)l)IIS.

Trespassing(caIIlcwvrcflmn(ttc presentIiw Iargcs[
llllpdL”\10 IhcspringandperennialslrcamhabilaLs
w?ithinAm”ho,Chaquchui,andWhite Rot-k~n~eolw.
Ct}nsidrratdcovclgra~inganddcgradiitionof lhcstream
havL’OCIIIrrL’dIwt.auw of thecattlt, Adrliiionally,a
slrip(Jflan~a])])r(>xi]ll:)tc’1}’15011abovelhcwaterIcvcl
{d’lhL’~it> Grandchasbeen&’gradI.dby highWaler
lc~”tls!r(m~C(>L.hiliLakein then\id-19Ws. All mccs
~’llhill lhlS7.(U1L’art’ dL’ad;tht \lft’a Ill (.hal)lk”ihaS

tX.LOIIIL siltcti and c.hannclixd.

2. (Wan WaterAct.

a. National Pollutant i>ischargekllimination
System. The primarygoalof theCleanWaterAct
(CWA) (33 U.S.C. 446 cf srq.) isw restoreandmaint-
ain thechcmicaI,physi~.;ii,andbiologicalinlcgrityof
thenation’swatws. The actestablishedtheNPDES
{ha{ requirespcnnillingof all point-snurcceffluent

di><.hargrs10~hL.nation’s wiil(’m. ‘h’ NPDES ptrn~iLs
cwrblishspct”i[ic~.hcmicriltphysit”a!findIlifdogical
L.ril$:rifi(hatanclllucnl muslmccllx I“r}rcit isdis-
L“h4rgd. Althoughmostof theLatx,rall)ry cftlucllt is
dis~.harg($dto normallydry arroyos,theLa!wraloryis

r~’~;uindto meetclllucnt limitationsllmtcr[ht.NPDES
l)L$rlllit j)ro~riilll.

‘1’IK.DOE hastwo NPI)ES pcnniLs,OIIC(“ovcringIk
CI1lUCIIIdisl.hargcsat L)s AlamIMandonccwvcringthe
111)1dry nrn.kgct)lhL’rmalfacility Iocalcd50 km (30 mi)
WL’SI1)!”1AMAlam{wat FcmonHill (Table 111-2).The
Univcrsilyol”California(UC) isa co-pcrrnitlccwith
DOE ontheIwrrnilcoveringbs Alarnos. BothpcnniLs
arc issuedandcnlbrc.cclby EPA Region6 in Ildllas,
Texas. Hiwfcvcr,throughajoint federalandstate
agrccmcnt,NMED jx.rfom]ssomecompliance
~.~’alualioninsp(x”tiomandnmnitrwhgfor EPA.

An NPDES applicationfor a ncwpcnnitwassutr-
mit[cdby [helaboratory lo EPA on SCptcmbcr4, 1990,
in orderto meetthe 180daysubmittalrcquircmcnt
tx’foretheold permitexpired. The hborator-y’s
NPDES PcnnitNo. NMO028355expiredon March 1,
1991,andis beingadministrativelycontinuedunder
4(JCFR 122.6. On May 11, 1991,EPA issueda public

notice,factshw[, anddraftNPDES permitto LANL.
On AugusIH, 1991,thehboratory submittcr,l
conlnIcIILs[mthedraftpermit10EPA. On August9,
1991,Ihc NMED deniedccrti[icationof Ihcdraft

pmit. On !%!plcmbcr4, 1991,theNMED senta ]cttcr
to EPA Region6 requestingthatLANL bcallowedto
continueilsdkchargcunderadministrativecontinuance
of theexpiredpermit. A reviseddraftpermitis
cxpcctcdtobc issuedto LANL in May 1992.

Al theprcscnltime, theIAoraIory’s NPDES per-
mit for l-m Alamosincludes9 sanitarywastcwatcr
treatmentfacilitiesa:ld 130 industrialoulfalts. A sum-
maryof thesemrlfal{sis includedin Tab!cD-2. The
NPDES pcnnitfor lhcgeolhcnnalfacilityat Fenton
Iiill inchrdcsonlyoncinduslria!outfall.

UmlcrIhc hboratory’s existingNPDES Pcrrnilfor
LosAlamos,sarnplcsarcco]lcctcdfor anatysison a

weeklybasisandresultsarcrcporlcdeachmonthto the
EPA andNMED. Durirrg1991cfflrrcntlimits were
cxcccdcd3 timesoutof 297 samplescollcctcdfromthe
sanitarywastcwatcriaci}itirs. Eftlucntlimitswere
cxcccdcd21 timesoutof 1,799samplescollcctcdfrom
theindustrialoutfalls. As shownin Fig. III-2 and
TablesD-3-D-6, overallcompliancefor Ihcsanilary

\
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\’idt.dIi)r Iht.r.rsl,r grtluI, dlosigwilcdSpill C(x)rdiua[or

oil 1111’requiremuIIlh 0[’ Iht. SP(‘(’ l% II 411LI(’nwrguu~”y

r~s~x>thc.TIc. Spill C’tk>rdiwtktr\Jla)’sIk lltaj~~rrctlcill
i1111~1(”111(.M:IIil>n(II”111(”SPC.C’Plaflii[ Ihc’gfoupk“vt”1.
During 1°0”I, f“umlillgwasalh)tfiludI(I varimh usc’r

groupsfi)r IItt”pur~lmc iiltd imtallali(~llttl C.hl”nlil.al
sllmjgc I(IL”IwrsIi)r druIII slor;jg~,.[jighl C.IIUJI)i(”aI l(K.k-
(’fi aml Iw’()(Illllil i:llllt’111piillt’ls were purchaxd. The

SPC’CPlanissl.)ttdulcdfl)r iL\ thirdruvision,which
will tx’gillin cady 1‘N:

d. Storm]W’alcr i)ischorjys. on hl(wuml~r lb,
j~)l)(),III,, EpA ~)r(,jnulg;tlull]){.l“inaltulc I’mNPDES

RcgukitionsI’orSk)rnlWat(r Di.sc.hargcsandmtdil”icd
40 C’FR122, 123,and 124. Ilis n)]l wasrcquir~’dM

inqdcnwntSwlion 4[)2(p)ol”Ihc CWA (addedby
Scx.tion40Sof 11)1.WaltsrC)uality AL”t<d”1987).

Fcdrralt“al”iliticsarcrrquirrtl IL)sulm~ita lx.rmit
applicationii lhcyarcengagedin a dt’linui induslritil
activity. To date,LANL hasidcnlificdapproxilnatc]y
100oulfallsIhal will requiresltmnwtitcrpcnnitappli-
cations.A&iilionally, theI;llxw;l[orywill lx’ rcquirul
10submitslormwalerprrmii tipplit.aliomsfor SWMUS.

Regulationsfor NPDES GcncrdlPt’rmitsand
ruportingrcquircmcnLsli)r stormwalerdischargesasso-
ciatedwith industrialautivilyarccxpc~lcd10bc linal-
izt’din April 1992. IANL will sulmlitNOIS f(>r
gcnurtilpcrn]iLsfor Im)stof I]\Lotw(fa!h requiring
pcrmilling.

TWtCnty-fiVesill’sucrc st’l(o~tLodI(}rsilmn w’atcr
monitoring,andrunot’1from 1X01”Ihrscsilcswassam-
p]cdduringstormeventsduringJulythrough
Scptcmlwr1991. Sampleswerecollculcdandanalyzed
in awwrctanccwith EPA prm.t.durcslor all required
EPA Form2F pollutant%,all Ihc j)riorily pollutants,
Iolal alpharadioactivity,to!albelarattillactivi[>’,radium
228, andradium226. This dalawill bcsub:nittd to
EPA wiltr LANL stormwiitcrpcnnitapj)lications.

3. Ntitionid F:nvironmentalPolicyAct.

a. introduction. NEPA mandtilr:;Ihal fcdrral
agcnc.icscwnsidcrtlIc cnvironnwnLrlimj)actof lhcir
ac[iomj)rior10final decisionmaking. NEPA
cslablishtsIht natiunalpn]icyof creatingand
maintainingconditiom underwhichmanandnaiurc
canexistin harmonyandfulfill thesucial,ccunon~i~.,
andoihtr rcquircn~cnLsof presentandfuture
gcncralimvi.

,.. . .
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7 - NON-COMPLIANCE NONCOMP’-IANCE
1 0s CONPLIANCE

98 6s

DOMESTIC WASTE DISCHARGES INDLJSTRIAL WASTE DISCHARGES

3 V1OLATIONS IN 297 SAMPLES 21 V1(JLATJONS IN 1799 SAMPILS

Fig. 111-2.SununaryofClcanWatcrAc[tinUfljanU in 1991,NPDESPcrmfiNMWM3550

COMPLIANCE
loos

NON-COMPLIANCE
0s COWLIANCE

99.3s

N.COMPLIANCE

DOMESTIC WASTE DISCHARGES INDUSTRIAL WASTE DISCHARGES

O V1OLATIONSIN 77 SAMPLES 3 VIOLATIONSIN 438 SAMPLES

IVg.111-3. SummaryofClcan WamrActGmpfiancc inthcfimtqwticrof192,ND~ PermitNMf)028355.
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Prt~ptNL’Ltilt’til’i(ic’Silrt’ (’VillUJl{’d I() dckrminu
W“h($tht’r tlwy hii~,cth10p(lk”lltialk) irlltx.1Ihv(’nvirltn-
IIKOIII.I“IIcspt~nsctringagcnc”ytDOE It]r LANL ac”livi-
ti~’s,is ruspt~nsit~lcfur pr~;piiiatktnof NEPA dolwIncIIts,

w’hit.hint”ludctht Iollow’illg:”

“ a ~zrlcgorit”alcx~-lusionjiipplicdh)si~l’l.il’it”1)’pL’s
ol”at”livi[ics[hat II;II c Iwn dclcrn)illl’d rohvc
noad~’crscCn\’irolllllcfllii 1 in]pac.ls;

● iiII Euvir(jnmciltiiI ASMOSSIIICIII(EA), cvalualing

l.llvirl~llllll”lll;lI impac[s, Icading k>cilht’r a find-
ing 1)1”no signi!i(. antimpact (FONSI) if”IIKS

impallsarcindeedIimnd10Ix’ notsignificant,
oran Envirt~tlnwn[tilImpad St~fcnNOn[(EIS) ii”
thein]paclsarl’signilit.anl;and

● an EIS, in whichimpalls01proposrdand
ahcmalivca(”lionsarcevaluatedandIlliligillit)n
measuresprlqxwd, )cading10a rc~”ordof
(h’c-isi(min which11)1”agencydiscw.wcsa
dl’csisionon pro(x’cdingwith lhcprl)jt’cl.

NEPA providesspccilicprolcc-liontoareasdefined
asulliqu(’rcsourl.cs(scmitivcareas). UnderNEPA
K“\”ii”\\’,prl)pl~scdprojcclsarccvalua[cdfor possible
t’l”t”cc”L\(III t“u]luratrcslmrc”cs(archacdogicalsilcsor
hisrorit”tmiklings)in accordancewith Ihc National
liislori(. PrcscmalionAt”lof 1966. In addition,pro-
Ixv+cdprtlj(”~”l$arccvalualcdfor polcnlia,impacton
lhrcalcncd,cndangctrdorscn.silivcspccics,in accor-
dam.cw’ilhlhcThrtvrlcncdad EndangeredSjwcics
Act, andt~nIkxdpla imsor wcllamls,in at”cordanccwith
n“lcvan:cxccutivcorders(EOS). A ptoposcdproject,
olhcrwisccligihlcfor a categoricalexclusion,cannotlx”
aiqmwcdfor thatNEPA dck”rminaliorrif thesescmi-
livc areasw’ouldhcadvcrwlyaffcclut.

h. (hmpliance Actions. During1991,the
EnvironmentalProtectionGrwp (EM-8) rcvicwcd614
actiolLsproposedto beundcmakcrrat thebboratory for
NEFA applicability,includingimpactsonsrmsitivc
areas.Of these,aboutonr-lhird werercvicwcdIhrough
theEn$$ironmcnl,Safdy, andHcal[h(ES&H)
Qucslionnairrsys[cm,whichprovidesdclailcddcscrip-
ti(m..of prop(~cdactivities.The rcmaindcrhadno
~x)t,ntialcnvimnmcntal,safc[y,or hcal[hissues,e.g.,
designsludics,roadsigrw,etc.,andwere notrcvicwcd
throughtheES&H Questionnairesystcm.Seventy-
cigh[DOE DECSweresu!)mittcdto DOE on9(Jof

IhcscprojwLs;some DECScovermorethanOIWrclakd
projc~”t.

In additionto [hc7X 121Kssuhmi([d to DOE on
1901~)r(lj(.c.[s,’21DEC\ Mt’rcsuhmimxlduring IW1 ~)n

i)rojcct+rcvicwcdthroughtheE!S&t{Qucs!bnnairc
pro(”cssduringI(M) anddc(.isi(}nswerestill pendingal

DOE on21 DECSsutmittcttduring IW(). Of these120
DECSsubmittal to DOE fordtx”isiomsj62 werecate-
goricallycxcludcdfromadditionalNEPA docunwnra-
(ion,EA$wcr: requiredotl 12, two werecovcrwlby
priorNEPA dt’tt”rttli[lati(~tts,andnodcc”isionhadhorn
madeon Ihc rcmaining44 hy lhccudof 1991.

BawxlonsuhmittcdD[lCS, EAswerervquircdon 12
projx)stxtpmjwLs. Five 01”how EAs wereprcparcxl
andsubmiltc(t10DOE awl werein reviewat thecndof
lhc year. An additionalEA wasrequiredandsuhmittcd
ona projectforwhichnoDEC hadhccnprepared
twcausctheactivityhadbwn iniliattxlatanotherDOE
facility. A FONSI wassignedin Augustfor [hispro-
jrct. Ofthc five EAs in reviewat thecrrdof 1990,
FONSISwcrt signedfor three(luring 1991andtwo
werestill in reviewal thecmlof 1991. This inforn]a-
lion issummarizedin TablesII I-5 and111-6.CopiesOf
l“inalEAsandFONSISarcavailableto thepublic
throughtheImsAlamosArcz Oflicc of DOE.

DuringIhc firstquarlcrof 1992(Januarythrough
March), E,M-8hasrcvicwcd255 pro~x).scdactionsfor
NEPA applicability. Of tltisgrmrp,M) projectshave
bwn identifiedashavingpossihlccffcc[son Ihc cnvi-
ronnicn[.ScvcntccnDECSweresutnnittcdcovering
scvcntccrrproposedactions.OlhcrDECSarc in
preparation.In addition,umhrcllaDECS,whichcover
groupsof similara~stivitics,weresutrmittcdrm
anlicipalcdroutinerriainlcnanccaclivilics,minor
modificaliomfor incrcastdworkplacehahilability,
cnvironmcnlalandsafetymodifii”atiorv+,buildingand
equipmentirwtrumcnration,andconstructionand
opcralionof smallsupportstructures.

Duringthefirstquarlcrof 1992, DOE i.ssucdcatc-
goricalcxclusiomonsevenof theoutstandingDECS
andrcquirutEAsonthree. Dccisiomonothersutmlit-
tcdDECSarcpending.A FONSI wassignedJanuary
31, 1992,foran EAon theRclocationof Supcrcou-
ductingtiramics, FilamentWinding,andMechanical
CharacteristicsOperations,which hadbeensutunit[cd
to DOE in Dcccmber1990.
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‘I”ulde111-5.FhvlronnwnttdAwmnents Suhtnittedto DOItdw-hg 1991

Ihtc Suhnlitted Title

Fdwu;try 4 (kncral PurpuwIicat SourceFabricationa

Ai)ril 26 SorbcotRcirctivitySludy

M:ty24 AttvanccdFnw ElectronLaser

Augusl13 Transuranic(TRU) WasteCompaclo#

August13 DrumStorageFacili[yb

Dcccmtrcr23 Expamimrof AreaG, TA-54

“Subscqucmtlycombimx!with an EA for projectwork at 1!ICSavannahRiver PlantandretitledRadioisotopeHeat
SourceFuelPmccssingandFabrication.
l)SuhcqucntlyC.(}lllhillcdintoa singicEA for fhcTRU “WasfcChmpaclorandDrumSlordgcFacility.

‘I”ulde111-6.~;nvironnwntidAssessments thrdReceived llndin~ of No !MgrdficantImpact during 1991

DuteSulmdtted Title FONSI Date

Mar~”h16, 1990 WcapomEngineering March22,1991
Tritium Facility

JUIIC29, 1990 MaterialScicncc May 14,1991
Lahuratory

Dcccmbcr18, 1990 Ncw ProductionRcactor- octoher 10,1991
ModularHighTcmpcraturc
Gas-CooledRcaclor
Experiments

F“cbruary4, 1991 GeneralPurposeHeat August19,1991
SourceFabricationa

aSubscqucnrlycombinedwith an EA for SavannahRiverPlantandretitledRadioisotopeHeatSourceFuel
Prcx”cssingandFabrication.

!11-17



&w=nwmua IW+IIUJ’JMLUWWIA IUtiv
ENVIRONMENTAL SURVEILUNCE 1991

‘~

c. Types of Actit’itiesReviewed. Tlic 7S DECS
sutunillcd during IY91 17111k calcgorimJhy Iyp d“
prujcl.1asIOIIOW”S(someDECSin(.ludcnlort.IhaIIt)nc
a~vivily):

. 22 a~~rt)ssc~~WllSIrUt,IIollpr@l~oLsIlk’lldillg

transportatdcs;

● It+addrcsswlwastelllallagt”llll’llUt’llvir(llllllcllt;ll
rvskwttion imjc’t’h;

● 6 addrcsscttcncr-gyrcscar~-hprojcck;

● 11addressedroulinenlainlunanucprojccls;

● 6 addrcsswlPCB m’movalpwjccts;

● 1addrcssctla dl’l”c)lllalllillalit)lland
dl’1.l)llllt]issit)llillg(D&D) project;and

● 14addressedolhcrrcscart”hprojc~vs.

4. k“edetwl(UeunAir Ad itnd the New hfexico
Air Qmdity ControlAct.

a. k’edmd Ikgulutions. TIN Laboratoryissub-
ject {oa numh”rof federalair qualityregulations.

in~”ludc

NES}iAP;

Natio’ralAmbientAir QualityStandards
(NAAQS); and

Ncw SOurccPcrforn]anccStandards(NSPS).

However,all of k abovercquircmcnts,cxccptthe
NESHAP for radionuulidcsandwoodSIOVCS,iravcbeen
adoi)fcdby IhcS[atcof Ncw Mexicoaspartof itsState
IlllI)lt’lllctlta[it~llPlan. BccauscIht Laboratorydocsnot
opcra[cw’oodstoves,theNESHAP for [hissourcedocs
no[apply. Ttrcn’fore,all of theserqydatiom cxccptthe
radionuc.lidcNESHAP arcdiscussulin Subsectionb.
StateRcgulalious.

RadiunuclideNESHAP. Undcr4(l CFR61,
SubpartH, theEPA limitsthecffcctivcdoseequivalent
toanynwmbcr of thepublicfrcm radioactiveairborne
rclcascsfromDOE facilities,includingLANI+ to
10mrcndyr. For 1991,themaximumdosetoa mcmbcr
of thepublicfromairbornerclcascswascalculated
usingtheEPA-approvedcompu[crprogramCAP-8810
bc 4.4 mrcm,or 4-IV of theEPA NESHAP. This dose
is Iowcrthanthedostcalculakxifor 1990airborne
cmissionsprincipallybccauscbeamIinc modifications
anda rcduccdoperatingschcdulcat theLosAlamos

Mcst)nPhysicsFac”ilily(LAMI’F) lllw’($rcodtiirlxlrm”

radiowlivccmissiomduringIJNI.
Whik lhc btwralory is ill lwmj)lian~x.will] Ihc

10n]rcnl/yrdosestandard,the laboratoryt.anmllyet

dt’momlrtilccon]jdi~nccwilh Ilk’ rwliwrt”livctiir rfl’lu -

CIII monitoringrcquircnlcntstilund in 40 C’t:ll6I,
Subpart H. The EPA hasIx”cnnolilicdby LAAO ad

I)IC Lahota[oryot IIJCstalusof I.ANL’s airbornecl”llu-

cnl monitoringsyslcm. Mcttings wereheldwith Ihti
EPA onAugust21, 1991,andNovcmbcr14, 199], w
thscussIhcscissuesandtoprojxw rcmcdialat”tions.
On Novcmhcr27, 1991, Ihc EPA issuedDOE a Nolicc
0[ Nollc”c)llll)liallt”e.A draftFFCA toaddrussbringing
thect’llucnlmonitoringprogramintncomidianucwill]

IIWregulationswassubmillcdby LAAO 10Ihc EPA 011
Mar~oh12, 1992(SCCSc~”lion111.c.1.1:for a discussion
of tl]cFFCA).

in Oclobcr1991fundingwasrcccivtidfromIht
DOE to beginumm.rction of a ncwstackfor LAMPF.
Thisstackwill incluttca longWay ii,,: allowing
incrcascdradioactivedecayof LAM1°F cfllucn[bcfow
it is rclcascd,conwqucntlyfurlhcrwducingLAMPF
cmissions.

In additionto lhcexistingfcdcriilprograms,k
CleanAir Act Asncndmcnts(CAAA) of 1990mamtatc
newprogramswhichmayaffecttheLaboratory.Tiw
ncwrcquircmcntsincludecontroltcchnulogyl(lr haz-
ardousair pollutants,prwwnlionof accidentalrclcascs,
operatingpernliLs,andchlorofluorwarbnnrcplaccnwnt.
The hboratory will trackncwrcgulatiomwrit(cn10
implcnwnttheact,dctcnninctheireffectson
Laboratoryopcratiom,andimplcmcnlprogramsas
nccdcd.

b. State Regulations. The NMED prcsmws
air qualitythrougha seriesof Air Qua]ilyGmlrol
Regulations(AQCRS). EachAQCR rc]cvantto
Laboratoryoperationsisdiscussedbelow.

AQCR 201- NatirmulAmbientAir Quulit~*
Standards. As partof thefederalCleanAir ACIof
1977,Ihc EPA estirblishcdambicvr[air qualitystandards
for certaintypesof pollutants,usuallyrcfcrrc(ltoas
“criteria”pollutants,toprotecthumanhcahhandwel-
fare. Compliancewith thesestandardsin areasof high
pollutantemissionsisdctcrmincdthroughsamplingthe
ambientair. Statescanadoptstandardsthataremore
rcskictivethanthefederalambientair qu:Iity standards
butcannotadoptstandardsthatarewcak<r. Ncw
Mexico haschosen10setmorercstricti~cstandardsfor
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\t”\’t’fil I jN~llUl;lll!S, ilh Wt’11;1%$t’11111~tillll}l(’111Slalldflfdh

Ii)r Stlllh” JKJllUliIlllS Ihl arc111)1addroml umltr Iht’
Ii”dtr;lI rl’grrloli{~m. 13:)1111111’Ii’dt’riliirmlSIdll”
SI;IIIIJ;Irds ;Irr show,nill Tatdr A-3.

Crilrria pldlultinistin’ measuredal ;!Ixll”kground
llu~nilt)ringsilc1)11l:tlx)rill(lry prl)pt’rrynrar t3andclicr
N;lliollill MOIIIJIIItOIII.Mu:*surrmclmirrtoIIIMIUof SUll”Ur

tlioxidc,nilroqn dioxidr, (mm, awl pirrli(wlalumdllcr.
“1”11(.d:ttacditxhxlduring ;91)1an’S1]l)WIIin Table
III-7. As l)tistableshows,air quillilyal lhc Lahorirlory
:lilr is mu-h h’llcr lhan Ihc 4mhicnl air qIl;Ilily W n-

d;lrds.Mcmurd omm’ c“(lllt.t”lllniliolLsdo 1101ext-t$cd

Ilk. I“rdcritlprimary or scc”l~uckiry.,lillll!ilrd. tlowcvcr,

IIIL.nlaximumh(wfly cwnt”l”tllratimlCXL-L”(’dL’dlhr bkw
hllxiix) illllbit’111slsndart.1.

Nu daIa ]l)r III1Olirst qu;irtl”r19)2 arc a\-ailiiMc.

A Qt.’R .101. t/t*gt4hlit)ti (t) (,’onlrd Open
/h~rning. AQCR 301 rugulalcsIIM opcII burning d“

m;ikrials. UnderIhisrcgulirlio;:,(ywnIwrniny,of
explosivemfilcrialsispcrmillt’dwh(”nIrampml of Ihcst!
malcriats10olhcrfacililit’smayh’ dangerous.
Provisionsof this rcgul;~litmalh)w DOE and IIIC

l-alrnmlmy 10 burn waslc cxidl~ivc.sandcxplo5ivc-
colllanlinaludwas[cs.Civil dcfcmw-n”latdresearch
projtt”ls rquirv openburningjrcrmik. In 1991,Ibc

btxmlory filcr,la:d rccciwxl(:xkmiom ontwo open
burning pcrmiLs: onL!for theopenburningof jet fuel
I’ijr ordmrm”c tcslingal TA- 11,Silc K, andtheotherfor
burningcxl)lt)sivt”-colliaminatcdwoodal TA-36

(Table III-2).

AQCR 401- Reguldliwmto ControlSmr-keand
$fi.sibkA’mi.ssions”.AQCR 401 regulateslhc visible
cmissiomsallowedfromIhr Latwratoryboilers10Icss
lhan20 pcrccnlopacity. Opacityis IIICdcgrcctowbich
cmissionsrtxhwcIhc transmissionof lightandobscure
theview of a backgroundotrjcc[. Bccauscthe
Laboratoryboilersarefueledbyclean-burningnatural
gas,cxcccdingof thisstandardis trrdikcly. It may,

however.occurduringslarlup with oil, thebackupfuel
for Iheboilcm. Althoughoil is usedinfrequently,the
boilersmusttx periodicallyswitchedtooil toensure
thatthebrckupsystcmisoperatingproperly. In 1991,
thebhmitory rccordrdoneinc”idcntwhcmtheopacity
limit wascxcecdcd.Thisoccurrrdal theTA-16

‘I”idde111-7.NonriidiolugicidAmbient Air MonitoringResults for 1991

Averuging New Mexico k.edernlStandards Masured

l%llutunt ‘I”irne tlnit Standard 1%-imafysecondary ConcentlMm.s

Sulfurdioxitlca Annualarilhnwticmean
24 hours
3 hours
1 hour

PM,(,” AIIINMIarilhmctiumean
24 II(NIB

o/l)nc”” 1Imur

Nitrogendioxidca Annualarilbmcticn;can
24 Ileum

1 hour

R r)lliumh Cakwtar quarlcr
3(I day

0.06

().05
().10

})))11) 0.02 0.03
ppm 0,10 0.14
ppm
ppm

p@l~ 50
pgnl~ 15(I

ppm 0.12

ppm 0.053
pprn
ppm

nghn3
ng/m3 10

0S)01

0.5
0.008

so 7
1s0 15

0.12 0.087

0.053 0.003

0.01

0.06

aMtsasurcnwnLsmadeat BandclicrMonitoringConqxwnd.
@f~asur~nlcntmadeatTA-52.
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im”im’rdl~wW’IK”II 1111’S1’t’t)llllilr)’t“handwrcnlxmnlurcd
ll”lll~lc.ralurctx~nlr(~lprl~b]cmsand shut LI(w3”II.Rvp irs
h} Iht”inl”incr;ilorfl’hh~lt’dll(~rlllillOpClilli(~lbilld

Lwmp!i:lIIL.LS.

A ~~(.”ltSol - Asphlt I)rocc.s.sI:quipment.
f)r(!~’isilmul”AQ(’”R501 Ml lmissionstandards

a~”(.ordingIII pl~jt”cssra[caml rt’quiru1111’lwnlrd of
cnliwionsI“n)lnasphah-Ilrtll”l”ssingcquipnwlll. TIN
;isphaII ~“t)m”rctt”plaM llpl”rattd byJC1issubjt”c”t(1)this
rcgu]ali(ul.‘1’hvp14111,U’hil”hhas4 75,()()()j@h (75
Il)u.%) ~“apal”itj,i> rlquind 111II]CCIan cnlissit)nlimit (d”
16kg (35 lb) (II”parti(”ulalcmatkr pcrhour, A slat-k
trxt(~1’Ihcasphn]lplaNlill 1977indi~.alda:]avcrdgc
t’rlli.wit~urafcl~f[).Xkg%( 1.X11)/)])anda nlaximuur rii w
L,( 1.() kg’!] (2.2 lb,’]]) ()\(.r Ihrcc ICSLS(Kramrr 11)77).

Allhtmghlhr jdanl isold ad is nol nsquirud10,it MCCLS

NSPSsl;it.licmissionlimils I“(uasphaltplants(Kramer
1’)77).

A~)l”f/ .W7 - Oil Burning A’quipme)tt -
/’urficulu/c Afal(cr. I“hisrl.gulalil~napplit$hIt>anoil
IwrnillgunitJIai’inga ral(xJht’al(.apa~.itygrcatrrIhan
2.50llli~lil}nBri[ishThl”rmalUniLs(BIu) pcrhour. Oil
twrlliilgCqUjpIIICOIIlof”Ihis lvtpat”ilymust cn]il Icss Ihan

().()311>pl’rnlillion Btu ld’lxlrti~wlatc.Al[h{wghthe

l;tl~wtttq’ Ix}ilcrsu[iliw oil asa backupfurl, all travc
maximumrdld ht”a[capal”ilirsbelowIhis ICVC1;cwnsc-
qut”nll}’,thisrcgu]alil)ndot%U(Mapply. The TA-3
c“t~gcncralil~nFfi~.ili[yopl”ratcsIhclhrcchighestheat
t“:ll~~l”ityboilers,eachha~’inga maximumratedhuat
tqI)atlt,l)t’18Xnli!]ionBIUpcrhour.

.4QC’R6(M - Gus Rurning Equipment -
,t’dr(~genI)ioxhfe. Provisilln.sl>fAQCR 604 require
gas-burningcquipmrnttwill bcfortJanuary10, 1972,
[()mcclancnlissit)nsLln&lrdh FJOXof 0.3 ltJ/106BIU
W’hcunaturalgasclmsumplioncxc”ccds
1(112Btu/yr/unit. The TA-~ powerplant’stwilcrshave
Ihcptllcntiat10oiwralcal ht”dlinimLsthat cxl”cd lhc

]ol~ Blu/yrfunit, buI they hat,cnotbeenoperated

tw}wndihis limit. Thcrcforc,thesehoilcrshavenot
beensubjcutM thisregulation.However.theTA-3
jm~ucrplanlmcclsIhccmissi(mslandard.The emission
stardad isCquitalcn!lo a lluc gascom”cntrationof 248
pprn; themeasured1lUCgasc“t)llc”t”tltratil)lLsof theTA-3
txjilcmrangedfrl)mX) It) 22 ppm in 199].

hQ~’R 60.5- OiI Ritrnirlg Equiptrierrl- .Wljur
Diuxide. This rcbwla!ionapidicsto oil burningcquii)-
mcnlhavinga heatinputof gr{.atcrthanI x !!!1?

hr/yr. AIIhoughIhr Lalx)ratoryulilim oil asa
bw”kupt“ucl.nom.IWlhccquipm’ntuli!izcsil al this
higha rdk. Thcwkm, thisWg~liltiOll did notapp!y
during 1991to Ihc Laboratoryfur! burningcqtripmcnl.
ShlmhlSuc”hcquipmcnl opcrik ahwc lk hca( input

limit, cmissionsof”sulfurdioxidewouldIrcrcquirlxlto

bc IcssIhan0.34 lb pcrmillion BIU.

AQL”R606- Oil Burning Equipmenl -
Nitrogen Dioxide. This rvgu]ationai)plics10oil bunl-
ingequipmenthtivinga heatinput of grcalcrthan1 x
1012Btu/yr. Noneof thebhor~lory tx)ilcrsulili?coil
(theirba(kupfurl) al thisratr. Tlwrclorc this

rcgulatiwl(lirlnotapply(luring199110Ihc Lahmtory
fuel burningcquipnwnt.Shoutdsuchcquipnwnloper-
ateabovelhc heatinput!imit, cmissiomsof nitrogen
~ioxidcwmrh! bc rcquircr,! 10 ix less than 0.3 lb pcr
million BIU.

AQ(.”R702- Permifs. Provisionsof AQCR 702
rcquirvpcnnilt;n::of any newor rnodificdsourcesof
potentiallyharrnlulcmissionsif theycxcccdthrcshohl
cmissionrattis.More than500 toxicair pollutantsarc
rcgulatrd,andcacbchemical’sthrcshok!hourlycmis-
sion rateis basedon iLstoxicity. The bhoratory
reviewseachncwandmodifiedsourceandmakmcon-
scrva[ivcestimatesof maximumhourlychemicalusage
andcmissiorw.Tlwsccstimalcsarecomparedwith lhc
applicableAQCR 702 ]imiLslo dckmnincif additional
permitsam’rcq~!ircd.During 1991,over200 source

reviewswereconduck!d.Noneof thesesources
requiredpermitsunderAQCR 702.

AQL”R707- Prevention qf.~ignificanlDeterio-
rulion. These rcgulatmnshaveslringcntrequirements
thatmust hc arhlrcsscdh-fore thecor~structiorrof any
IICW,Iargcstationarysourcecanhcgin. Underthisrcg-
rr]alion,wihlcrncssrs,nationalparks,andnational
nwnumcnLsrcccivcspecialprotection.For ttrc
bhoratory, thismainly impactsBandclicrNational
Monument’sWildernessArea. Eachrwwor modified
sourceat thebboratory is rcvicwcdto dctcrminc
whetherthisrcgrdationapplies. However,ducto lhc
smallsizeof air pollutantcmissirmsat the laboratory,
DOE andthebhoratory havenrrtyetbeenrequiredto
submita pcrrnitunderthisregulation.

AQCR 7.51-Emission .YtandkrdsjiwHaz-
ardousAti Pollutants. In thisregulation,NMED
adoptsby rcfcrcnccall of thefederalNatioml Emission

1
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pcrli)rmaml”Iuslillgli~rhcrylliums{wr~x.s.qlc l“mrr
Ix’rylliunll“iil.ili[irsat lhc l~twriitory (qwritlcundtr

sl:llcair qualitypcrlllil.stwnlai:]inglhLowrcquircmcnls.
‘1’hrIAtx\rall)ryobliiincda pcrfnil Iiv a fil”lhtrcryllium
I)rt)(x”ssingqwra(illn III k lot-aId in I“A-3-35; [his

liu”ililyb;lsnolycl lrccnmhlrudcd so IIIC pcrmil is Iwl

irl”livc.
Beryllium ma(”hiningopcratiom arcIoc-atcdin Shop

4 at TA-3-W, in Shop13a[ ‘I-A-3-102,thehcryllium
Sh(y)alTA-3S-213, andIht bcryllitrmpmccssingfacil-
ity al I-A-3- 141. Exhaustair fromeachof theseopera-
Iitm pirsscsIbroughair pollulioncontrolcquipmcl;t
beforeexitingfroma stack, A fabricliltcr cxmtrols
~.n]issitjn~fr(mlShop4. The othrr opcratiomsuschigh-
cll”iuicm”yI)afli(.lt’-attl.lluatil)tl(HEPA) llltcrsto control
cnlissionsiwith a rcmovalcl”licicncyof moretharr
ol).05ffi” . sourc.(. t’.\& hav(. (j’.n](,~,l~tt.~ Iha t all

beryllium operationsmccltbccmissionlimitscslab-
Iishcdby NES!{AP andthatcmissiomsarcsolow thal
thcrt is ncgligihlcimpa(”ton ambientair quality.

‘m>blroratory idcnlificda berylliumcultingopcr-
tilional “rA-55-4in August1991whit-bmayrcquirra
prrmi[ umlcrIhc rcquircnwntsof Ncw MCXICOAir
QualityContn)lRegulation702- Permits. Following
discussionswith Ihc NM ED, DOE officially notified
NMED onOL”lolxor9, 1991,of theoperations.
Berylliumcw[lingopcratiwusweresuspended;ird a
lwmmilmcntwasmadeto file anairqualitypermit
applicationwith NM ED. The NMED issueda Notice
of Violationfor MChcrylliumcuttingopcralionon
Octohcr16, 1991. NegotiationsforscttlingthisNOV
arccontinuingbctwccnLaboratory,DOE, andNMED
personnel,

To supporta ncwwcapon~jmgram, additional
berylliumn}achiningopcraliomwill bc locatul in
TA-55-4. The blx~ratnry haspreparedanair quaiity
permitaj)jdicationto inclmk theexistingandmodified
sourucs,whicirwill bcsubmiltcdto tht-NMED in early
1992. mIC h.vl]iuln machiningoperaliom 10bC

locatedin TA-55-4 will bccontrolledby a scncsof
tlEPA fihcrswith rcmovalcfficicncicsof at least
99.95~ ‘.ac.h.

During 1991,threeexistingherylliummachining
operations(IocatcxiatTA-3-66 andTA-16-4SO)were
idcntifiul for whichnorecordsarcavailabletoconfirm
thattheywerercgistcrcdwith NMED or EPA. Bccausc
theseoperationswerein cxistcnccprior to theadoption
of thefederalNESHAP, only rcgismationisrequired.

I
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prtvwnlt.din ‘1.atdt.~Iii-X, ili-~, Ill-i (), and Iii-l 1.

‘i.iIcrv wrrr IN)\ilti;ltiltns nor any finus lcvid l)n IIIC

ialxual(~ry’s nlunicipa] and intluslriii]watrr sui)i)lil.s
during1991.

[Ath j~lfwli~during il)”i anaverage01”46stimj)lrs

W’asLx)!k”tolrdIhrlnrghtmlIht”bh)rdiory a Ild c’outlty

W’ak’r di>lrilwlit)ll S}’SICIIISIt) ildcrIll inc.ItIi” I’rt”c
L“Id{lrim”r~.5idU;ti A\,;liial}i~,~i)rlji~illll l.ljl)ll a11~I]lt.

IIlit.n)ilioli}git.ai quaiily 1)1”liIL.Uislrilwlil)nS)SICIIIS.

Thcw SaIIIi)lCSwere {t~iluLtrd by JCi fh~irl)nm~ntai
Sc(.tiwlpt.rMIIIntoi aIId analy~udin IIN.JCi-{.crtii”ilxI
Iahoratory(or Ii}r im’srnl.t”olcoiilonn I)al’lcria,whi(”h
isan imlit.allvusd tl) ticlurmincif”harjnful bat.lcrid
t“lmldh$i)rcscnl.During IW 1,nl~~“!dihmnkL.kfla
V4’c”n”10UIILI. Sixly-l”ivc 01”Ilk Il}il.r(~i)it)lL)gi(.alsamphos

(aili~rl~xi~llfiti’1}12’~) uoilrclcdwerefound10hatfc
M}mcllLlllL.Lllil~>rll\Ilat.k’ria i)rcscnl. Aithough}hc
prcscnc.col’ntlnLwlil’om}bact~riais nol a violationof
SDWA, it :kwsindit.atcstagnantwatrr or biofilm
growlh in IIIC distribution Iim.s. A summaryof tht
analy[i~.alr~suitsis foundin Table lii-12.

Chcmil.alandllli(.rt~bil)il~gil.aldataarcavaiiablcfor
[hL.tl~l qUaflc.r(If”1(W2 ald illdiL.alL!fUi! CO1ll]diaIIL’L!
w,ittrslau&+rds(TablL.\ iii-y and Iii-l ~).

6. k.~dtw---iInsecticide,Fungicide, dnd
RodrnticideAct.

ThiS ad rCgUialt”StilL”lllal}UfaL”lUfil)gof @iCidc”S,
%“ilhrcquir~.nwnLson rcgistralinn, iah. iing, i)ac.kaging,

rt’c.(}rd~~’(’ilillg,distribution, workerprolcction,crrtil3-
ualion,cxircrimcntaiUSC,antitolcranwsin foodsand
fct$ds.!X”t.tionsof thisacl {hatarcapi>iirabicto the
bh~ratory iut.hrdcrwwlnll}i.lldt.dprouxiur~.sfw slnr-
agL’and disinhai, andrcquircnwntsfor certificationof
ai)i)iic.atorx.The lxihoratoryisa!sort’gulatrdby Ihc
h’cw Mcxitw PestConlrolAt.t. The api)iit.aliun,stor-
2gLo,disimsal, and (1.rlificatiml of lhcst”c.hcmi(-al$arc

LxmduL.tcLJin con]jrliall~.cwith theseregulations.The
Lalx}ralory ntainlcnancx.subcontractor,JC1,cwnducLs
[hcai)i)iiL.alienof iws[icidcsunderIhr dirtc.lionof lhc
blxu’alor~’s PCSIControlProgramAdministramr.A
hhoralory PestG}ntroi Poiicy,whichint.ludrsnlan-
agcmcnti)rogramsfor Vcgctalionoinsrt.Ls,andsmail
animals,wascstahiishcdin lq84 andisbeingrevised
by lhc PCSICmnlroiOversightGmm]inrc (PCOC).

~llis cotnnlitlccwascstabiish{odto rcvil’wandIC,C.l)lll.
nlcndpoiicychangtsin theovcralipcslnlanagt’nllm
progmlnal theLhomtnv.
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‘1’ulde111-%.Votulilet)~unic (Sonstiluentstn the Water
Dhtrilwtion System in 1991 (Vgll.)

(:omposile Samplea
(.ontuminnnt A B c

V()( 8Group 1
63 Conlpmlnds ().(M)N 0.00 N 0.00 N

V(X (;roup 11
1,~-Dit,Ttlll\{\t*[!l;lllt”(~D~) (J.(1(1N (LOON 0.00 N
1,2-Dil}rl)llll)-3-c”tlll\rtJljrl)l~al]l.(D13CP) ().()()N 0.00 N 0.00 N
—.
MDL = (Minimfil dddinn Iimil) 1.(X)pg~ for VOC Group1,
MDL = 0.04 pg’L for V(X Grlwj) Il.

N = NOIRSWLKCICL!abovedt”tt’~tionlimit.

‘CbnqwsilcSan@cs A = GuajcWCIIS#l, 1A, 2
B = GuajcWCIIS#4, 5,6
C = PajaritoMesaWCIIS#l, 2,3,5

‘I”iddeIJI-9. Total I“rihdomethaneConcentrationsInthe
Water DistrihuthmSystem (pg/L)

1991 Quarters

Sumplifig l~~cation k’irst Second Third Fourth

bs AlamosAirporl 1.20 4.60 7,80 3.10
White Rol”kFireSratinn (J.2(J ().()0 0.00 0.30

Nnfih CmnmuniiyFin”Station i .40 1.20 1,00 0.00
S-Silc FireStation 0.50 ().00 ~.oo 0.50
BarrancaSchool 1.60 0.00 ().50 0.50

TA-33, Bldg. 114 — — — 4.40

1992
Quartem

Hnt

0.00
0.00
0.00
0.00
o.(x)
2.70

The maximumcontaminantICVCIis 100 I@’L underbdh theSDWA andtheNew Mexico Water
SupplyRcgulaliolm

“1’atde111-10.InorganicConstituentsin the Water IXstributionSystem in 1991 (mg/L)

Nitrate
SamplingLocation As Ba Cd Cr F Pb Hg (asN) Se

bs AlamosAirport 0.012 0.2 <().()01 (J.(J1 0.49 <0.005 <o.0005 0.38 <0.005 <0.001
NorthGmmwrity

FireStalion (J.015 (l.] <0.001 0.01 0.52 <0.005 <0.0005 0.37 <0.005 <0.001
Barrancaschool 0.014 0.1 <0.010 0.01 0.57 <0.005 <0.0005 0.36 <0.005 <0.001
MCLa ().05() 1.0 0.010 ().05 4.00 0.050 0.0020 10.00 0.010 0.05

aThcmaximumcontaminantkvcl underboththeSDWA andtheNcw MexicoWaterSupplyRegulations.

111-23
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‘1’uhle111-11.Rdioudivity in the Wuter DistributionSyst&m

Standard for Radhmctivilyin S~mple
Amdysis (hdihrutiorr Decemtbw1%,1991 (p(WI.)

NarIhC’twrtwily
I*’ireSlution
Grossalpha

Chss bcla

I{urruncuSchuof
Gnw+alpha

Grosstrdii

241A111

Nalurirluranium
1.37(-%
Wsr,Wy

241Am

Naturaluranium
137~

ws~, 9oy

241A111

Naturaluranium
137f-\
WSr,WY

1.()()
1.20
3.10
3.10

(),0()
().00
l.no
1.8(J

0.60
0.70
3.8(J
3.90

(fJ.30)b
(0.40)
((),60)
(0,60)

(().30)
(().40)
(().7(J)
(0.70)

(().30)
(0.40)
(0.70)
(0.70)

3Thcgross alpha maximum cwnlaminanl kvcl is 15pCi/L undwboththeSDWA andtheNcw
hlcxicoSupplyRvgulatioms.
bUIK,cflaillli{,sarcin parcn[tlcses.

LThcgrossbda maximumcontaminantIcvcl is5(JpCi/L underbothtbcSDWA andtbcNcw
Mcxiio SupplyRcgulatioms.

An amuiil insim-lion conduclcdby theUniltd
SINrs Duparlmcnlof Agricullurcfoundnodcfk”icncit%
in theL-+boratory’spcsticidcapplicationprogramand
ccrlith! applicationcquipnwnl. In 199I, approxi-
mately27.S lb of herbicidesand287.5gal. of pcslicidcs
vwrr appliwlat IIICLaboratory.Da!afor thefirst
quarwrof 1992arcnotavailable.

7. National Historic PreservationAct.

As wquircdby Section 106of (hcNationaltiisloric
PrcscmalionAct of 1966,Laboratoryadivilics arc

evaluatedin conwdlationwitb theStateHistoric
PrcscrvalionOfliccr(SHPO) for possibleeffectson
culturalrcsourccs.During 1991,Laboratoryarchaeol-
ogistscvaluattxl1,110actions,whichrcsuhcdin 51
intcrvsivcfichlsurveys.

Ahhougbonly 7 of the51 Iicldsurveyswerecon-
ductedfor tbcER program,these7 surveyscovered

CIOSCto 3,000 acreson DOE, Forest!Wrvicc,GSA, and
Indianland. A totalof 161ncwarchaeologicalsi[cs
WCKrccordctl,andtbcsiterecordswereupdatedfor 20
previouslyfccordcdsites.

A datarccovcryplanfor mitigationof adverse
cffccLstosevenAnasazipuebloswasapprovedby tbc
SHPO. Ttwscruinswill be impactedby theproposed
expansionof wastedisposalfacilitiesatTA-54. A copy
of thisplanwassentto SanIIdcfrmsoPueblofor com-
mcnls. Al Ibc Pueblo’srcqucsl,tbePuebloCouncilwas
givena tourof :hcscruinsandtbcnearbyruinof
Tsircgc,wbicbisancestralto SanI]dcfomsoPueblo.
Discussionsduringibistourhaverewltcd in an infor-
mal agrccmcnltodrafta Memorandumof Undcrstarrd-
irrgbetweenSanIldcfonso,DOE, andLANL. This
documentwill specifytheproceduresfor avoiding
sacredandtraditionalplacesasrequiredby the
AmericanIndianReligiousFreedomAct of 1978and

111-24
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‘1’uldv[11-12. Nticrol)i(dogicul‘l”~slingdthe WMer Dislnlmlhm System

No. of “I”ests No. of “1’estswit!rHlticteriuJ’rwsent
hlonth ( “onductcd ( ‘oliforma Noncoliform

/991
Jallu;iry ~(] (J
f;(oljru;lry

0
44 (J 1

hlilf(”h 54 () 5
April 48 () 2
May 46 0 2
Junr 41 () 4
July ~() () 12
August 43 0 9
Svplcmtwr 40 0 6
CXwdrcr 46 0 9
No\cndwr 47 () 9
lkcn]trvr 47 0 6 .—

I“(wll1991 554 () 65

1992

Jiiiiui\rY 49 I a

F~”lwuary 47 () 3
Jtlart”h 47 () [)

“TIN EPA[olaicoliformmtiximumcontaminantIcvcl Ii>ra systemwhichCOIICCISovcr40 samplespcr
mouIhis nonwrc IhanIWWsampleswith coliformsprcscnlpcrmonth.

lhr prtxwhrrcs for lhc rclurnof NativeAmericanfunrr-
;tr)’ rcm;liILSandolhcrsa(”rrUohjc~”fsasrequiredby the
NJtlit’cAmcri(.anGravesPr(tlct”tionandRepatriation
AL”Iof 191X).

in theIlrstquarterof 19%?,EM-8review.cd268
ldll~~rallwyacliom forpl)ssiblrrffccls to cullural
rcstmr~”csandcontinuutongl~ingfieldsurvc}sfor the
ER program. Fmrrtwl!ur;llrcsmlrc”csun’cyrvporls
w.crcsulunillcd101111”S}iPO fttrrcticw and
~.llllt”llrr~,llt.t,.

8. IIndangered~l”hreatened/JDrt)tectrdSpecies.

a. ‘I”hreittenvdand ~kdangered Species. The
DOEandtheLahoratnrymustcomplywiih theEndan-

gcrctlSpuCicsAcI of 1973,asamended.During 1991,
EM-X rcvicwcd614actiomproposedto hc undrrtakcrr

at the laboratoryforpotentialimpac[on thrcatcrwdand
cndangtrrdspccics. Of these,211 were rcvicwcd
through[he ES&HQuc.stionmircsystcm. The Biologi-
cal RcsourccEvaluationTeam(BR~ of EM-8idcn-
Iifird40 iwojcclsas needingrccmmaissancesumcys.
Thesesuwcys arcdesignedto evahratctheamountof
prcvirwsdcvclopmcrrtordistcrhanccat thesite andif
anyphysicalcharactcristimrequiredby a Ihrtatcntdor
cndangcrcdspccicsarcpresent. BRFXalso identified
15projcclsas needingquantitativesurveysto deter-
mineif theappropriatehabitattypeswere presentto
supporlany tbrcatcncdorcndangcrcdspcics. Inaddi-
tion,BRETidentifiedeightprojects(Tab}c111-13)
rcquinngan irrlcmivcsruvcywhich is designedto
dctcrminctheprcscnccorahscnccof a spccicsat the
pmjcctsite. The bhoratory adheredto protocolsand
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ti~’(wrdtint”cwiih NIIPA, DOll Onlcr 5400.1, Endan-
ger.J SpcL”i~.sA(1aml I:lol)J~)l~ilW(.llal;d~xc.c-ulit~l.
Orcltrwastxgul)during 1990. Mouil.mingsludicson

raphm, rrplilrs andtinlphibiiins,small mammalsand
birdsl“(~nlillucdduring191~1. Addilil>ually,wcllamtamt
adj;flwnlupiaml h;!I)ilalswilhin Pajarim andSamlia
(“illl)’lllL\ W(”rcmljllilorwt. A Sl”l”(udyrar ofdala was
IoldlcotoILodIl)r varilwstr(q)hi~.I(ovcls01biotawithin
(.ailadi LIclBuloy.Scvrralmowsurvc)swereinilialcd
10(Mill invunllltydataongroupsd organismsnol
prt”t,itwslysludird.

}}’ildijc watrring. A preliminarysrrrvcy
(L”tmdUt”ltot!Julylhrough~lldx”r ]9’)! ) of 135of 140

NPilllS ouI!”allsindi~.akxlihal apim~ximatrly5i)(Xof
Ihc l~ulfallsarr wordl)r polcnlia]lycanbc usedby
macr(diunasuchasdrcr andrlk. AddilionoIly, onr-
lhird 01Ihcoulfiillshavept)luntialwvllandcharat4uris-
tic.sastwidrm.cdby I]ydrophyli(.vcgrlalion.

Olficrvalinmsindicalul a numlh.rof aqualicinvcrtc-
bralrswilhin cfllucnttlischargcwait’rs. Cursory
wild!ilc olficrvali(msprovidd a listof 35 n}ammal,
I)ird,ampllil)ian,andrcplilcspccics(cvidcncwlfrom
t’isualsightings,s~oat,tracks,andbwhling)in thevicim
ily of theoulfalls. Theseandol!lcrlt(~llllta(.rofaullal
sp{’c.icsCWIIILIpotentiallyuscwatersfron~lhc

‘1.ill)lt’III-13. Projwts Xequiringa Species Spwifk Surwy in 1991.

lgrojrctNtsme Species Surveyud

Enwrgcm.yGasLine R@rLxsmrnI

Silc Cllarat.l~”riz;ili(IlloOU 1106

SituCllaraL.ll”ri7alioll,OU 1071

SiteCharaclcriziilion,OU 1078

SiteCllarac.tcri?ali.\tt,OU 1079

Silc Chara~.:rizalinn,OU 1122

MeadowJumpingMorLsc
JcrnczMountainSalamamlcr

Jcmcz.MountainSalamander

MeadowJumpingMouse
JcmcvhlountainSalamander

MeadowJumpingMouse
PcrcgrincFalcon

MeadowJumpingMouse
JcmczMountainSalarnandcr

PcrcgrincFalcon

MeadowJumi)ingMouse
Spdtcd Bat
BaldEagle
PcrcgrincFalcon
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rc]cdwsof nitric-acid(iurilig 1’)90. ,4txjut24,3’20kg
(53,500 ib) of ililri~”a(”idwrrc rmd I’w pluloiliuiupro-
(xssiiigwith rt”lciiws t[~Ibc air ol”aj)+)rt~ximawiy468.7

kg ( i,(K31it!). Ilr anmrnl d“nilric il~”idrclcawi 10lk
;.ini(fiplicrc‘~ast“ah“uiatrdusiligdataobtaiiwdfroma
studythatnwasurcr.1I}icair cjiiissioilj fmril Ihc faciiily.
“I”hcrrnlainingni[rit.at.idwasciihcr coi~wri]cdin
L.tit’tilic.aircaL”lioiLsor wascomi)ictciynculraiizxdiii Ihc
w!aslcwattr twatri]clilopcra{iom. Oidy theair rclcasrs
rcquinxirci)urtingli)r 1990. Dataon rcicascsfor C}’91
wiii lx”rcpoflui underSw-lioil3 i3 ili July 1992.

Datafor thefimtquarterof 1992arciiotavaiiatdc.

12. Toxic Substances (kntrol Act

The Toxit”SubslanccsControiAct (TSCA 15
U.S.C. 1’/.scq.)isadminis[crutby theEPA whichhas
auttiorily10~wilduclpn”iilaiiufacturrreviewsof ncw
t“hciilic”aispriorto theiriritrmtu~”lioniutotbcmarkct-
pia~.c,requiretcsIiIigof c.hcmic.aisvfhi~.hmay presenta
significartlriskto bumansandtheenvironment,and
rrquirvrcc”(mikccpingandrqwrlirrg rcquircmciltsl“or
iicw iiifonila[ionregardingadvctsehraithandcnvi-

rmiiilcnlal cffcc”Lsassociatedwi[h c.hcmicais.The EpA
gtn’crmthemanufactrm,USC,storage,handiilig,and
disposaiof PCBequipmentandSCL$standardsfor PCS
spiii c’lcanupsurukrTSCA. Bccauscthebboratory’s
ac”tivi[icsarcin therealmof researchanddevclopmcntj
thePCB rcgula[iorw(40 CFR 761) havebeenthe
bhomtory’s rilainconccri~urukr TSCA. Suhanccs
thalarcrcgulakxiby thePC13rcguia[bnsinciudc,but
arciiot Iirnitcdto,dielectricflirids,contaminatedsol-
vents,oik, wasteoiis, beattiansfcrfluids,hydraulic
flu.ds,paints,siurrics,dredgespoils,soils,and
rila[criaisconuminatcdasa rcsuhof spills. Mostof the
i)rt)~’isiorwof !hcrcbwlationsapplyto tran.;formcrsad
cai)acitursandPCB concentrationsabovea spccificd
icvcl. Forexample,thercguiatiomregardingstorage
aliddisposaiof PCBSgcncraiiyapplyto itcmswhose
cwiiccntratiomarv50 ppmandabove. A: thebbora-
Iory, cquiimlculandrnatcriaiscontaininggreater;han
500 ppinPCBSarctrarwpoticdoff sitefor In”alrilcnt
a]iddisposal,andthosecontaining50 to5(XJppm PCBS
arr incintratcdoff site~r disposcciof at TA-54, Arez G.
Thisareaisapprowxtr)ytheEPA for disposalof PCB-
colilalilinalcdsoiidmalcrials.

Effortscontinuedtowardthercpiac”cmcru,rcciassi-
fication,aliddkqmsaiof PCBcquipmcmal the
bhoratory. During1991,IUCfoiiowirigPCB waste
wasSCIIIoff si!cfor disposal:25,306 kg (55,673 lb)

7
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J,51)J kg (9.904 ib) L.lJIIl;tIIIIII:IltOdclltvis; 3, I i -1kg
((J,N51 it>)c“tjlll;llltil};tltd W’allr; 04,02”1 kg ( 142,166it>)

l’r(IIII ~{) Iriinsl”ormrrs;timl 6,(IH kg ( 14,5(Nlb) from
~“;lp;l~”ilorx.iII addili(ln,31,4(Mkg(W),29i it~)(d”PC13-
Ix)III;!IIIiII;ilL.LJsol1,d(.t)ris,dlidl,quipn]l. 111W’(”n”J ispwd

t~l”;II I“A-M, Arcd G. Of Ihc 3 i PC13Irfimili]rmclslhtil

hat’t”l~”t’numlcrgtlillglilt’ n’ln)l’ilipnltx”ss,11were
rt”.”iassil”itdk>11011PCL3sl;tlusad nlt)sl1)1”Iht”rcsl
wl’rcrt.i.i;)ssilid It) PC13-t”lJnlamin;l It’dslfiluh.DOE
“i’igcr‘I”rtinlsfludiludilllll impc~kxtIiw btx)rxlt~ry’s
i)(’i] pn~granlin 1991. bhj olhcr audiLsor inspcl’lil)ns
W’(.rl.L.ondut.l{Odduring IW 1. in dlilion, irprogram10

idt’ll[il’yJId rcl”a]lPC’B-~l)llt:tllliiltit(’dcquipmcn[which
was;lKIm.d10uni~’rrsilirs find(Mhcrin.slilulil)nsprior10
tidlIplilm 1)1PC13rcgui:ilil)n.sw’;~siuili;llctlill 1991.

Duritlglill’ Iirsl quirr[cr[d’1992,a TSCA in~ptli~m
wa>t“tIIIIpltoIcdal Ihc hlx)rit{>ry by theEPA. }kind]ing
;Indsl{)rxgc1)1”PC13SW’rrrI“t)und11)lx’ in subslanli;li
IOtIINpIiaIIIX.wit}]rcgulalt)ryr(”quircIncnt.s. Rcplaccmcnt

1~1”PcD-cwma miufihd cquipmcnttwnlinucdduringthe
lint qunrlrrl~f1992,

(‘. ( ‘urrent issues tind Actions

1. ( ~omplitinceAgreements.

a. NPl)kX l:tid~rmll“ucilitirs( ~onipliwwe
Agreementiind Administmtive orders. On May 31,
It)l)1, Ep,f Rt,gioll6 scn’cdanAdnlinistrativcoral/r

(AOj, Doc-kctNo. VI-91-273 on IANL. This AO listed
1[)vioiati(m of”Ihc lxdxmtq’s NPDFS permitduring
N(nvnllwr 199010hlarc”h1991. The AO aisostalw.t
thatIIJCprcvimrsAO Dw.kctNo. VI-W- 1263wasvio-
lalcdin thatLANL hadfaiicdtocompiyWMJlhcspeci-
Iit.dc“t)n+ilruclions(.hcdulcI“orOutfali09S. The AO
rrquircdtheLatxvtito~ [o urkccorwctivcactions
ncc”cssary10eliminateandpreventrccurrcm.ctif [hc
ctllucntviolatiomc.iwd. In addition,theLaboratory
*’as requiredto suhmit a rrpl~fidc[aiiing[hcspccifit.
lxjrr~x”ti~,cac”tions.Foranvcwrrcc”tivcactiomscxt”ccd-.
ing30 days,EPA requiredLAPJLk)submita planfor
Ihcciiminali(wandpreventionof lhc lislcdviolations.
OnJuiy8, 1991,theLaboratorysubmittctla rcsporwcto
EPA, includingcorrectiveactionstakenandprqxwxd
sc.hcdulcsncccssary10achicvccompliancewith the
AO.

AO DocketNo. VI-91- 1329was issuedby the EPA
w [!C mtAu,yusI29, 19’+1.FederalFacilitiesCompli-
at:l.c.Agrvcnwn[ (FFCA) Lkx.kc[No. VI-91 -132Xw“as

issuedby EPA (mAugu:,t1!’),1991,ami signedby
IAAO on Nlwt’n)bcr 22, IWI. Im.ludcdin IIICatxn’c
AO andFFCA wereinlcrinlcfllurnl Iimils and

compliant-cschcdulcsfor oulffilis 03.4, 03A-tJ23,(J4S,
05S,07S, 09S, 10S,and 12S. All saniurydischarges
arcM.hcdulcdtti Ix”in comldianccwith NPDE;SPtirmil
limitsby July 1992. A wask strvawt.tlaral”tt”rizati(}tl
M.hcdukwasaisoinriudcdill tlicAO andFFC”A,

On Dc(.cmhcr24, 1991,!hcEPA issuedanOrder
Ii)r Infonnalion,DochcIN’) Vf-92-l 13fJ,10LANL.
‘i.iwOrderfor Informii(io:ln:q~ircdIh:. bboralory 10
submitall inli)rma[ionavdiiablcfromJanuary1989h)
Ihc presenttimeconccmirtgthe radioactivityprcscrnin

rfllucm andstormwaterdid-, , 1 ,.“M•:,f~j~;.

OnJanuary29, 1992,LA* i .t: 1,.!i; .: . .. , ~~ ,
EPA for theOrder(P, !,s : “ ,,. ,.:.,:!,’:. .I;! ii.., !.
abiclnfonnahon:t .)IOI.,[(J . i i“.“.. . j, ; ; ..,.. ,,,

(oxpcclcd10incl”JJ. :.~d),,:lci:. .’~.!, ,;I.. II; , .:,..:
NpDES pern~i?!:I :m.I. ::,,; ;:;:.: .:. ~ ‘.’.

On Fcbn:lr,. .!:, Iw‘1 !:1,t>! h, 1 ,. . ..... .:,,
t}~t th~fimi ,( ~,t)l’it,~lt[,.i, ;i,.lt(:!l... T~:t Ii:t c,/:\II:~~Ãà, ,;~~•
ck :ACSm Ihl. /;12;t)xjf i:(. “,:. .. . :.....i..!;: :{,1],,, . ..
in theconst1:1l,l~;i.>(hui.iuI : t :; :,.!:, i;i:,, ,,:)- :;’
TA-53 iagc . ~::llit~;jiitil,; .;. ‘ “.‘. YI.$!U,.;, ‘i ;,.,-;
compliamwtI.. I i~,!kI : fiIl ? c~‘ “ : :. .,i ..i:i>’.‘:“.

aisO rcquwICI;<ft.”.I.,v~IIvI ;! I . ?... ,!.! , :, :: :., #

zatiorrsc.hcduit“{I}X1i !I! .)Jd II II II, t.: ~:“ ~.., : :t.

durcstOproviu: I .Iu;;,I ,r~{.’.. ~:~:. ., ;,t”t:illl?.,i

unpcrmiltcdoutiah.,.“; ..,I~o.:“ :} ... ..:;; ‘j .1~.1;;.I.:I:
ductingthewasteslmair,iii.:;,:: 1 Tii.llil\Il1. ,;IILiti

I .1.cornphancc.The cvrrenlanu,lI~I\mSt’._,( ;U!csfor
completingpro@”Lsrcquirmtunder!IIC.<0 tindf-FCA
am prcscntcdin Table D-7.

b. NIXHAP F’ederalFacilities Compliance
Agreement. The radioactiveair cmissionsat the
bboratory havebeenevahratcdagainstDOE/EH-
(J173T,EnvironmentalRegulatoryGuidefor
RadiologicalEffluentMonik).ing andEnvimnmcnlal
Survcillancc,and40 CFR Part61, SubpartH, Nalicrnal
EmissionStandardsfor Emissionsof Radionuclidcs
OtherthanRadonfrom Departmentof Energy
Facilities. Basedon off-sitecmvironmcntalmonihming
resultsandondosescalculatedfrom mcasurvdslack
cmissiorrs,theoff-sitedosesarcIcssthan 10mwm/yr,
whicbisthestandardgivenin 4(J(YR 61.92.

On July 17, 1990,h AlamosNationalLaboratoPj
notifiedtheDOE thatthebboratwy metthe
10 mrcm/yrstandard,butdid notr.xct themonit(;ting
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Wwsk (“llglr(tl’1(’ruulitjnPltln: drlailrd inft)r-
Inalil}n(III Ihc nature,quantities,andhazards
awo(.:irlrdwith all hazard(urs,rnixcd,and
ratiioa~livcwaslr product-d,stcrcd,or disposcxi
iil Ihc fal”ililyor In tw lrafl~pol’ll”d11)[!rc fal.ilily;

EnL’lrdJflmt’tlftJl kffJ!riltJringund Rtn.iov
Lhcumcnl.$: reportsdclailingcnvinmmcr;tal
Lwmwrn.s, overviews,andmonitoringat lhc
facility;

lnfhrmtititm on En\ironmcnt RCICU.WSand
Emhsions: inforrnati(~non knnwnpastrclcascs
of hazardoussuhstarwcsor ri+dinactivcmaterials
alxwcapjdic.atdcstandardswhi~.hhadnothccn
previouslyrcpt)ricdto Ihcs[atc;4tLhournotifr-
catinnof anycurrcrrtrckascsthatexcccdappli-
cablercquin.rncntsor (rcatca danger10human
hcahhor thecnviromncnt;anda semiannual
rc”portonall hazardous,mixed,andradioactive
wastecmissioms;

DOE Com~jliunccA.sst’.s.smcnts:comprchcnsivc
appraisalsandaudiLsof all activitiesal thesilc
for compliancewiih rcguialoryrcquircmcnLs;
accessto all DOE OrdersandSccrctariai
NoticesoncomplianceasscssmcnLs;anda
descriptionof all siteac[iviticsthalaffectcnvi-
ronnwntalquaiity,safety.andhca!ththatDOE
regulates;

fncineralicm Dam: acx-csstoall information
conccrnirrgtheopcra[iorrof any incineratorat
thefaciiily;

NEPA Documt’rus: a listof all NEPA doL-u-
mcrwssubmittedto DOE by thefacility, k) be

/
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2. (“ul-rvcti}tiActivities.

Thl”Ct~rrt.~tivt”A(”tivili.’s(CA) Programis marrdgcd

by E,M-8iwrstmnrlunderIhcoverallDOE guidam.cof
Ehf 3[1. I:rrndijlgis i)nwidtd Ihr(mghIhc Five-Year
t)l;in. The CA Programincludt:,Ihosca(”tivitics
drsigncd10bringatlivc or standbyI“acililicsinlo twin.

I)liamv wilt] anlbirnl air, waler,andsolidwastercgula-
Iilm..aml/oragn.cmcnls.

CA i>rojct.tsw’hil.hdcnlonstralccfii)rtsIt)war(i reg-

ulatorycompliam”cinc.ludcIht f(dlow’iqy

● IItiztlrrltxi,sWtistc Trtwtmcrrt Ft\ciliiy. This

Iacilily, (wrrcnllyin thedesignidlasc,wili con-
solidak’ ail existingon-silcha/ardousW’aslc
In.alnwnlimwcsscs,rrpgradccxislingwaslc
Irvatnlcnlfa(.ililicsIt)compiywi!h rcguialiwui,

andimwidl trca[mcnlfor hazardousrnixcri
waslcsIhal arcnowhcirrgacwrmuldlcdand
storvd, The facility,to hc iocalcr,lat TA-5(J,is
schcduludforconlidc[ionin FW4 andwili
ailow the1aboral:wym ac”hitwccompliance
with RCRA rcgulatiomandtheRCRA PartB
OPvralinyi+rmil.

● Hig}~-E.rplv\itv Wustcrswcr Trtvumcrr[System.

This projc(l com~istsof tw?ljHE wastcwatcr
Irvatmcnlfac.ililicsanda co!lc~.tiorri>ii)ing
systemto tramsftrHE-i ont~minatcxtfluidsfrom
cxislirrgbuildingsumps10lrcalmcrrlfac.ililics.
Gmcci}ttraiAsign fer thesystcmiscomidctt;
con..:ructionis idanncdfor FY96. This pmjcct
wili elfowcomidianccwith proimcd toxicity
(bituix,nikwirrg)rcquircmcnlsof lb:
btxmttory’s NPDES permitandRCKA rrg-
uiations. it isanlicii)atcdthatupgmdirrgtheHE
wastcwatcrfacilitieswiil herequiredunderIhc
btwratory’s NPDES AO andtheFFCA.

● Sanitary Wastcuwler Syslcms Consolidation.

This projcclconsistsof a ncwsanitarywastc-
watcrtreatmentpiantanda ncwcollectionsys-

tit”ii)ationin thefa~”ility’sFive-YearPianning
Pr(m.1.ss.

Tw(} n~cc~ingsh)distw>sIMWVeachof these
nxiuircnwnlsaffcc”leachsilt”wereheldin 1991. An
addendumI(JIiM Agrccmc.ntisbeingnegotiatedwhich
wtill(Clarifyrcquircnl~snLsands~.hcdulcs.Site-spm”ific
prl)htcltlsarcaisnh.ing dt.t’cloixxl. llc laluwatory
cxiM.Ls thal lhcAgrccmcniwili bc imidcnwnkxlduring
1002.”

tcmwhichwiil rcplacc7 existingwastcwatcr
treatmentpiantsandapproximately3(I septic
tanks.The p:ojcclis underconstructionandw-iii
hefuiiy opcriitionaiduringFY92. This pmjcct
is requiredby theLaboratory’sNPDES AO and
lhc FFCA.

● Stack Mtdification,s at 7A-.5.7. l-his projectcon-
sistsof modilicatinmof [hcexistingstackand
theair qualitytreatmentsystemat IAMPF at

iii-30
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‘l”,\-53. ‘1”111ssla.ti will inllJdc a Illngdcliiylint’
;IIItjwing iilt”rc~st.d radi(latllt’t. tk(”iiy 01”lhc

cl”ilucnlIwl’im’il ii rrtr;lml, (“tm.scql.rrnlly l“ur-
Ihrr rrduting 1.AMPt:cnlissitm. ‘1’illcI tksign
Ii)r Ihihl~r(ljt.11iss(lkdulcd I(I Ikgill ill Ihc
Ii)urlhquarlt”rIII I’Y9.?. (.tllhlru~lillll ih

s(”ht”duktlII) h’ t“(JIIllllt.ltodin II)(’ I“imrlhquarkr
t~t”I:YW. I:ud ingti~rIII(OLxInlinuL”clop”ralion
t)t”1.AMI’l: hii~t~’~.1];IllI)(.;iI(”(Jjiw f:Y92 i+II(J
l.’yo~o A ~[u~yis IItIWI Ix”lqg t“lUIqI]toltd t“oll-

c“cmingIhr dr(”tIIIIIII issil)ning(d’LAMPf; III
~.yo~. If fIIIMJjIIgis not avail;lblr Iiv Ilk”

(O(tnlinu(’tl(~ltcra[ilul1~1”IAMPf: in 1:}’’)4,TiIlc
111(wn.~lru(li(~llMill m)l IN.illiljalcd.

● 1)(.b Trtttlv~twtnt’r.\tIIId(“ttpttl.ih~r~.[“hisprt~jct.t
twnsisl~tll’rcpla(”illg aml r(”lrlllilliug fWB-cx)n-
IaminalcdIramt’(trull’rsanddisplw;il111”PC13-
c“t~lllillllilk:lll”d C“iip:ll”illlrsald (Jthl”rcquipmcnl.
This isanougoiugm“li~,ilyandis required10
insurrcomjdianccw’ilhlhr Toxic SulMtanL”cs
c’,lll~t)[ALOI.

Set’cralolhur~.t}rrct”livc A~.livilit’sprt~jc(lsarc
ti,,sigllt.dlo a(.hi~.t’1,(x)ml}li;ln~”l.withrhcC“WANPDES

1~.ril]ilnndIIN f:i:CA andAO rquirvmcnL\ Ior eftlm’nt
(Jis(”lulrgcs. l’his work im”lur.ks waslrslrcaIII charaL.-
k.ri/al it~nrl)V(”rifylh;IlW’ilSlt.slrramsarcpr(qx”rlyscg-
r(”galt.dil nd mtmil(m”d,dt.vt”lOplm’nrd’ pcrmitsfur
shlrm W’ill(”rdisthrgcs antidudgr disposal,in)ph”-
mcnlalil)n1)1h)xi~”ilylcslilig(l)ioll](~lli~orillg)”0/”cfllrrcnl
dis(.h:irgt.s,iltlj)rt)t’(.lllt.illsIf)prcvcnlwasrcwalc;ovcr-
lllIws findrrlcahcs,upgriidt”slo scplic’tan~syslcnvs,and
il]ll)l~.lll(”lllfilil)ilof Spill PnwcntionControl&
C.t)utllt-r!llcsasurcsPlanrcquirc6mcnLs.In 1’+/1theIasr
of 3!)majljrsccx)ndarytwnlaimncntslrlr~llrrcswas
compk%”d.All majorouklt}l)rshmigcran:sarcnow
cquippvdw’ilhMxxmhrfytxml;iinmt”nltdprcvcnlspills.

3. IInidmntd Rek;istis.

w Airborne RudlonuclideWleuses. On
Fcbru’fq’1, 1991,2,X()()Ci (It”clrmcntfil Irilium w:.rc
rclca,:xJat TA-4 i. Ixss Ihal)().1%of therriliumwas
prcsl”ntastriliatcdwa[cr. The cffc~”tivcdosecquivalcnl
(50-year&Mc(“():lllllillll(.111)lo a mcmtrcrol I!n!putrlic
w’as~.akwlatcd10h. f),[)-1lilrcm. This(Joscoccwrrcd
7 k;ncastof TA-4J, whereLosAlamosCanyonopens

(v.11OIIIIJSI~IcRoad4. The &McCSIima[ccomscNa-
livcly assumedlhal 1% of lhc Iriliuin wasoxidimi
rwforcreachingIhc rcccptollocation.The dow is

PublicDost Limir (PDL) of l(M)
mrrm/yr l“romall palhwayscand[;.3!1 ld”Ihc EPA’s 1(J

nm’m/yrIinlii I“orIIILOair palhway.
W Mart”b2X, 1991,0.4 C’iof Iririalcdwarcrva~x)r

wt.rvrrlriiscdfr(llll TA-2 I asIrilium oxide. Ttw cVcc-
Iivr kc cquivirlcnl(5[J-yeardwsct“f)ttlgililrr]torlt;o a

nwmhcrl)f ll:c i)ubll~”wasc-al.wlatwl10bc0.01 :Llfi”m.

“III(. tkw k 0.() 1‘X of DOE’S PDI. of I(MJnwcntiyrfrom
all parhways,and0. I % (If theEPA’s 10n]rcm/y:iimit
for Ihcair palhway.

On April 17, 19°1, 0.15.S0Ci of Iri!iatcdwater
vaporwererclciiscdfromTA- 3-16. A shjwIcakwas

discoveredat the Vandc Graaffac.t.clt.ratt)r. The
cffcdivc kc equivalent(5(J-yeardow commilmcnr)10
a nwmhcrof rhcprrtdic.wascahrlakd 10h“(J.(MJ6
mrcm. “flc dOMOis(J.(J(J6%of DOE’S PI)L of 1(J(J
nlrcnl/yrfromall pathways,and(J.(J6(Xof the EPA’s
mrcntiyrlimit for tbcair pathway.

OUMarcb25, 19Y2,0,045 ~Ci of 242Puwere
rclcascdal TA-55. The cffcctivcdoseequivalent
(5(J-yrdust conlmihncnt)[na mcrrih”rof lhcputdit.
duringpiissagcof thepuff wascalnrlalcd10hc
O.(MM)lmrcm.

h. Ah-borneNonmdiolugical Neleases.No
r.rnidanncdairtrorncnnnradiologicalrclcascswcrc
rcporlcdduring1991or thefirstquarlcrof CY92.

c. RadioactiveIjquld JMwMes.OnJanuary2,

0

1~)~],a dist.hargl.wasdkwvcrcd atTA-54 Area G. A

plumbingjoint onancyewash/safelyshowerlucatcd
insideBuilding33 from andburstsometimebctwccn
Dcccmbcr21, 1990,andJanuary1, 1991,whenthe
laboratorywasclosedfor lhc winterhoiidays,Tbc
amountof dischargewasestimated10bc 18,(JWgal,

Analy<s werecoriductcdon IIICfrozenwaterandsoil;
grossalpha,Ircta,andgammawerefoundtobcwithin
backgroundICVCIS.Samplesanalyzxdfnr trhium
averaged0.29 pC.i/L,approximately15%of theDOE
DerivedGmccntratiwrGuidefnr off-siteIritium
rclcascs(2.0 pCi/L). Rcmovalof tbcfrozenwater
Iwh)w Buiiding33 wasnotrequiredbccauscof tbcslow
ralcof”meltingduringwhichI!Wwatereitherevaporates
or cntmsthesvbsurfaccralhcrthanproducinga
definitiverunoffin Caiiadadci Bucy.

On February21, 1991,(J.2pCi of plulmium and
americiumwererclcascilatTA-5f! from a Icakingpipe
neartheSize ReductionFacility. The spill wascon-
firwdto a wnaiiarea. The Icakwcsrrpaircd,andthe
si)ill wascicancdup10app)icabkstandards.Thc

111-31



LOS AIAMOS NATIONALLABORATORY
ENVIRONMENTAL 5URVEILIANCE 1991

‘~
c“L)IWIminalcdSl)iI wasdispI.UOJ{I!”ac”cx>rdingI(I
alqlli{xldl’standards.

d. Ntmrw{hmctiw l,iquid Nchses. (111

St’\~lc.lllbcr25, 19Y1,an umtrrgr(junddicwl lucl trans-
frr Iinctwl~kcduringsItirt-upd’ IhcTA-3 llw”cr PliInt’s
balk-up (ucis)’sk’m.Approxim:ttcly100-200gtil.of

di(scl Iutl l]il surl”atx’dandWirsdist.hargcda(.rl~ss1111*
gr(>uml11)ii sli>rmmalcr~“hanmoI,wht.rcit draimxtintoa
Iri!nrlary It) SantJiaCanyon. I“hc(!ist’harg(’was
immcdiak.ly rcp~r!cdk) EPA andNM ED. Spill notili-
l“atilmsWru rcquird pur~llanl10paragraph~Jof Ihc
I:lh)rall}ry’s NPDES PurmilandSculion1-203of lhc
Walrr QualityCt)mrl~lCommissitmRcgutatioms,which
requirereporting,within 24 hlmrs,of anyt!is~”hargcthat
maycndangcrhraIII) or IIWcIWirlmmcnt. C’orrcl.tivc
ac”liomsini”ludcdopcraliwsal IIw PowcfPlantshutting
dl)w’nIhc fuel Iinc immcdialt’!yupondiscoveryand
than-up of thediesellut”l. TIN tlicwl si)ill wascon-

Mincdin thewaleriwurw wilhin minutesusing
absorlwnlhmms andpillow. Poolsof dieselanti
w’alcrw~”rcrcmoivtl usinga wet/dryvacuumand
abs{lrl~’nts.The (x~ntamin;itctlsoil wassampled,
rcmo~’cd,anddis~x~st’dof al theLosAlamosGmnty
hnd[ill.

During 1991and[ht.firstquarterof 1992,5’7other
rclcascsof n~~nradi{~aclivcliquidsoccurredat the
l~?txlratl~ryandwerercportcxlto theEPA andN.MED.
The NMtZD SurfaceWater Bureauhasrcqucf;!cd[hat
all liquid rcll”ascsh“ reportedregardlessof anypoten-
tial impactoit [hecnvironmcm. FAchof thesedis-
cliargcswasminorin natureandwascontainedon
iahmtory prnpcrty.Noiwwasfoundto trcof any
dircatto healthor thecnvironmci][.Samplingand
clca[t-upwereccrmplctcti,asaprropriatcto confirmthe
prcwnccor abscnccof pollutantsandto preventfurther
migratiml. Over60%.of theseunplannedrclcascswere
eitherpotablewateror steamccintkmatcoriginating
fromtheLaboratory’sutility systcms.

The followingisa summaryof these57 unplanned
rclcascs:

“ 23 rclcascso~potab]cwaterwhichoriginated
fromwaterIinc breaksandothersourcesin the
LosAlamoswatersupplysystcm;

● 13rclcascsofslcam condensateoriginating
fromcondensatereturnline breaksandolhcr
sourcesin the bboratory’s steamsystcm;

9

●

●

●

●

●

●

11rck’ascs(It”sanitarysewage(Icssthan1,000

gal.(“at”h)fri)mtheLah)rakjry’s was[cwatcr
trvatmcntplantcollccli (litsystcms;

5 unplaniicdrclcascsof cwolingwaleror ~hitlcr
waterim.luding:2,000~;al.al TA-21, Bldg.3 (w

Novcmhcr10, 1991; 1,(W gal. al TA-21, Bldg.
149onJuly 11, 1991;31),(JO0-40,(J(MJgal. at TA-
21, Bldg. 114on February15, 1991;2,80(1gal.
atTA-21, Bldg. 144on February14, 1991;and
10gal. jxsrminutefor all unkliownpcrimlof
timeatTA-3, Wdg. 148on!%ptcmhcr4, 1991;

500-1 ,(M)();al. of stormwaterandresidualoil
from fuelstl.ragetanksat TA-60 SigmaMesa
on Novcmhcr15, 1991;

3 gal. of cthylcncglycolatTA-55, PI%on May
19, 1991;

rvsidualoil in theparking101causedrisheenin
lhcstormdrainnearTA-3, Bldg. 105onAugust
1, 1991;

foamnotedin stormdrain nearTA-3, Bldg. 105
on Aubwst28, 1991,wasa rc!sultof carwashing
activitiesin thearea. Lessthan1quartof a
dctcrgcntandwatermixturewasrclcascdiilto
stormdrain;and

a disl”liargcof hydraulicfluid (3-4 quarts)from
a JCI s[rcctswccpcrat TA-3, Bldg. 2001 AC1on
February11, 1992.

EM-8 prepareda gcncralizd NOJto Dischargefor
thedischargeof potablewaterfromtheLosAlamus
walersupplysystcm,irwh,rdingproductionWC1lS,
transmissionlines,Wwagctardw.boosterpumpstd-
tions,andotherrclalcdfacilities. TbcgcncralimdNOI
wassubmittedto NMED on October31, 1991. The
NOJprovidestheLahoratrirywith regulatorycovcragc
for rclcascsof”potablewaterfromthewatersupply
systcm!hatarenotconsideredhaz.rdousto public
healthandarcnotcovcrcdundertheNPDES permit.
EM-8 also prepareda gcncralind NOI for therclcasc
of steamcondensatefrom thelaboratory’ssteam
distributionandcondensaterctumsystcms.

4. Waiveror Variance Requesb.

Grourrdwatcrmonitoringis requiredforall RCRA
surfaceimpoundments,landfills,wastepiles,and
trcatmcnlunits. Thisrcquircmcntmaybc waived if it
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1“;1II lx ttt’Illt)nsl raltd 111;11Iht”n. is hm’tlr III) lx~lrnli;tI Ii lr
;tn“lt”ast”1rtjll] IIICuIIit.\II) III Igr;llLoIt) IIN.uppcrlm)sl

quiltr. “i”hisd(’lli{lllslr;tli(lllII;ISlwcIl rh’vcliyd Ii)r
>1”i’(.raI ;IlliIS lt~tx Itxl aI ‘I”A. I ft, ‘I-A-35,TA -53, tind
“[”/1-5-1./1111,111III(”d(lllljllslr;l(i{~llaI “l”A-!i3havehccn
i]rt}tidtd 11)IiI{OSI;II{’(It N(w hltxillj’s l{tiz~rdljus

W’:ISIICl>r(lgr;tnjI’i!rrl~’i(w.

S. signi[~~.ill~f,4t,t.~~llllJii~llrllt,tlL~.

011S(’pll’llllx”rN), 11})1, i.ANi. IWL.aIIItOIIICI“irsl
~]f)[j ~il~,lt>]I;~\,~O;I 1)()}; illlpt)s~”dWJastcshipnrnl

nl(wtl(wiunll“(~rha7ar&wsandi’(”1)waslt’siiflcd. II
W;lsA.tll(>nslralcdIII; IIdII cl”lix”lill”prl)gram1)1”waslc
{“II;Irat4(.ri7;tli(~n,waslcm;I mgcnwnl,amlqudIily assur-
aII(.Cc.xisls1)11silc, w’i)it.h prcvclllsinadvcrlcIII ship-

IINOII1(II”rar.li(j;ll.lit’t.lyt“(llll;llilill;llc”dwzklt’01’1”:iil(’.
I~\N1. coIImplcILxlancxlcmivcsl}lidwasIt.sln.am

l“ll;tra(4~’ri/;tIit]ustudy111.1Itd;lI(oJby Ihcha7;Ird(urs

wmIr pcrmil. Ahhlurghtlw pvrmitdeadlineis March
]1JIJ3,ii WI:l~‘tllllplc.lcdoncytonrahcatl{n”M”h\”dlJIC.

“ilis slmly int%rdd silc visilsirtd lxrs[mnclinlcrvicws
[hrtlughl~u[lhc Lalx)r;tltlr). IMt>X”ih;lll 22,(100”waste
SIrta IIIS i\’(”rt’ idl”ulili(d.

The Wiilcr Qualityam.1‘r~)xiusSet.lif)n(d”EM-X
implcmcnlwla prllgramill f:Y1/I h) identifyail was’,.
~lrc;ilm t’lltcringNPI)tLSlmtl;{llsaml IIJvcril”yIhaleach
is inl”iurhdin Ihc pr(qx’rl)ull”allt.alcg(vy. impicnn.nla-
Iitm!I1”thispr[tgramhasalhnvcdIhc laboratoryan
(q)pl~r!unityI() at.hicvc t“tjmpli;tncc with itsNPDES
Pt.rll.,ltull~(,rIIICt“urrrntAo.

During 1991,a DEC wasprep;lrd to mvcr many

r(mlim. ll];iil]lc”l~:lljc”~.aclivilics aI IANi.. This IXC was
y,i\cna c.alcglwi(”aitxt.lusilttlfrl)n)Ihc needI“orfurther
NIIPA dt~t.ulllt”lil:ilit]llby DOE (tn(llobcr 1, 1991.
.ilw l.alwralo~ywasalh” I(I fipplyliIc calcg(}ricalcxclu-
sitnl1(J69 rt)nlinc1,’tiinlcnaml. aclivilics,wilh(mt
pr.p;irillgfurt]tt”r &MCII~.ICIIIaIi(m 1)11ca(.hone.

6. Signilictinl Proldcms.

u. 1Awsuits. III 1°{) I a iawsrril, 14 itill v.

~cKcnls t~fIhc iJllivcmilv111Calilllmifi, wasI’iit.d

figair~lIhCL.lt~lrxl[lry. PIointil’isclaim thatII](.Ywcrl.
.njurt”dby rxpjsurc 11}dis(.hargcsandcmissitmsof
radilvrdivt Ind ha7ard(nrsmalcrifiIs frompaslopcra-
li~m~~d”[hchtxmit(]ry. Piain[if!”sarcseekingconqwn-
wltIry nmlpunilivcdanvrgcs,aswell asinjunt”[ivcrelief
agninst(“crtainongoing(ywralitulsof Ihc bboralory.

in I+hruary 1°92, a I;iwsuit,Truclockv. RCM*IILSnf
Ihc (Jtlib’cfiilyt~fCalifljrni;Lw#nsfiled againstthe

l~lnlrallwy. Plainlillk L“lairnIhal Ihcywcrr injurtd I)y
cxpf)wrrc10disriliirgcsandcmiskiom d“rtidio;lulivc

IllalcriillsIrom ptistopcraliomsof Ihc l~ln)raltlry.
plnilllifl~~r(.s~.~.kingcc)rnpcrlsar(lryandpuhilivcdarll-

agcs,aswcil asilljunclivcrcIicf againslt“crliiintmgt]ing

opcriiliomof Ihc IAlwralory.
On Mar(.h31, 1992,DOE ard theUniversitywere

notifiedthatG)nt”crncdCitiycm for Nul.lcarSafety
inlcml10lilt”a citin”nsuitpursuant10%(-lion 7604 of
IhcCILOaIIAir A(I. A(”~wrdingI(I Ihc n(~lilx’icltcr, I!,C
suitwill allege,anltmgotherlhi:lgs,thatIhc laln)ratt~ry

is II(}I ill compiiam”cwilh themonitoringrcqufrcmcnls
I“orradionudidc’tfl>ulldiif4) CH:R.[;*TI6;, $tily:trl It
andwill askforaII injundionagainst:“:itl[inivd
operalion:d’aii Mmrccs,

h, Noticesof \’ioltitimr. ‘l”hcLaboratoryrcc”civcd
a NoticeId”Violir[ion fmm theNMED on January18,
I()(JI, ‘Q,>ll(.crl]illgthedischargeof potatdcwalerfroma

brt~kc;lcycwastdsafctyshoweral TA.S4, AreaG drrc
10a I“nvcnpipe. The NOV alsoarklrcsscdttrc
dixhargc of steamconricnsalcfmm a brokcrrconden-
saterclumiinc frtmlTA-43. TIIC Laboratory
~xmq>lctcda rcsporux.to thisNOV on Fcbnrary7, 1991,
incirdinga corrcclivcaclionplan. COrrcclivcacliom
wrrccomplctcdandnnfunhcrcnforccrncntaclionwas
lakcnby the NM ED.

The btx>ralory rcccivcda Noticeof Vinlatiorrk+
tcr,dattx!May 24, 1991,citingnineviolatiorwnoicd
duringtheApriVMay1991RCRAcompliarrccinspec-
tion. The violationswerecorrcctcd,andtheNMED
wasnolificdwithin the30 daysrequiredbystateiaw.
The laboratory’srcslxm..c.sentin NMIZD in June
l~t~l, wasf(~undadequateasstatedin a !cltcrfrom

NMED (kik”d July 12, 1991.
Tiw latrnraloryidcrrtificda sitewhereasbcstns-

containingnrbblcwastepiicshadbeenpiaccdin tcm-
porarystorage.The siteisadjacentIn thesanitaryland-
fil! on EastJcmczRoadandwasrcporlcdto state
aulhorilicsin July 1991. Basedon analysisof therub-
ble, theprcscnccof asbestoswasconfrncd10nonfriablc
asbestostiles Intl asbestos-cmbcddcdconcrctc.A
Noticeof Violationwasrcceivcdfrom theStatenf NCW
MexicoonOctober17, 1991, for failing 10notifythe
stateof a rvviscdstart-updateforclean-upprior to tbc
originallyschcduluidate. TM.. violaliorlwasa rmc-
tinwoccurrcncc,andthe IAxwaIory’s responseto
NMED inclrrdcdprnvi..ionsfor preventingsimilar
occurrencesin thefuhrrc.
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I“h(’Lathlralllryi&llli!icd ii hf}lliunl cwlling t)pt’r-

ationfi[TA-55-4 in August199I ~’hi~”hnu+yrt’qtrirt$a
i~rlllil umlrr Ihc rrquin”mrnLs (d’NCOWMcxilw Air
Qualil} C’t)nln)l Rrgulati(,n702- pt”r!lliLs. Ft)]lt)wijlg

dislussit)nswill] III( NLOWhltxi~.11~Ilvironni(’nt

Dvptirlm’nl (NhfED), DCE d’t’ititilly nolit’id NM El)
()})(k”k~hsrY, 1YY1,t~l1111.ol)t’riitioIL\. BcryIliunl L.UI-

Iillg (Ipcralillnsu’crt’suspcmtl’tlamta ~xmlnlilmcntwas
nIa&o k) Ilk anair ~uillil}’ pt”rnlitapplicationwith
NhlED. The NMED issu{’da Noti~”c(tt’Viol;itit}nfor
Iht”hr)tlium t.ulting i>~~t’rillit}l}lm Ck%dwr 16, 1991.

3“IIcNhl ED propowd an out-ol-twurt st’lllcmcnl m

January21, 1992. “ihcLqt~)riit(}r} and DOE arc IItogo-

IialingIhuspm.ilit.provisions01Ihcagrccmcnlwith
NILIED. Ttw air qualityprrnli[ applit.ation[or hcryl-
lium twt[ing(}ptraliom ~’iissubmitttxlto NMED in
Aj)ril 1992.

7. ‘1.iger‘1’eumAssessnwrt.

TheTiger Tram AsscssnwnIwasCWIILIUUICLIat

MNL fromSq)tcn)h’r2310 Novcn)h.r8, 1991,umkr
lhcauspi~’vsot”IhcOlli(.c 01Spt”tiiitPnJjc~.ls,Oflicc 01
[ht.AssistantSccrcrtiryfor En~’ironnlcnt.Safelyand
}icvilth,Huadquartrrs,DOE. The ubjct.tivcsof the
Environn]cntalSutlkanlot’IIICTigerTeamw,crcto
rrwss theCftictivcncssof environmentalprogranwand
prlyyanl IIMIragCIIKIII at L)s ALIMOSasw(IIIasto
assessconformancewith appliciildcrcgulatiomand
hostmanagementivat”til.cswi[hinspcL.itictc~.hnit.al
dist.iplilws.

TheTiger Teamdid notirtrntifyanycnvironnwntal
dl’lit”icn~”i~’sW’hit.hlwuld twcx~lwidcrcrlan imnmtiak-
dangurto workeror putdit.healthandsafety. The Tiger
I“ramidcntifidindividutilfindingswilhin ninetcchni-
~.iildis~”iplincs.TIICSCindi~’idual llmlings wm cvaiu-

atcd (o clvtcrmincfour kry fimtings-finrling..which
sumnlariwIhc mostSignilii.anlenvironmentalprogram
Ltcficicm.ics. The kry findings arc

● inadequatesite-wideprogramsfor the
managcmcnlof wastrs,

. inadcqualcidcnlificalion,monitoring,and
controlof cfllucntrclcascs.

● inadcqualcregulatorypcrmilslralcgyamt
Inanagcnwnl,and

● lackof ovcrsighlt]!”c’llviroil]lll.11~1activities.

‘111>Tig~’rTram alsoidcntil”icdsonwpt~itivc
aspc(.lsO(btxmlory Cllvirt)llllll$lll;iiprt~rfin]s. [npar-
ti(”ular,theTiger Tt”iim irkntitit’d tt.chighqualityof
cnt’irlmmcnlali)rofcssii}na1sat lhr 14txmrtoryandlh~,ir
dcdi(.atc(lcfli)rls10provideadequateanddcfumitdc
progran~sand10nlrcl rcguliiloryrr(luircnwnls.

The Latxwi$f>ryhaspreparedatlil~nplain 10address
all 0( tl:ct’llt’irt)jl[llt”l]taldcfi(.icncicsirknlilicd by the

TigerTeam. TIM*SCplanswvrcsutnni[tcd,asprt of (hc
btxwatory Drali ActinnPlan,for DOE n“virwanrI
approvalon March31, 1992. This Dra11ActionPlan,
whenfully rxccutcd,got’swrll hcyondmerecon@i-
ancc. Thc Latx)ratoryiscommitted10implcmcnta
c“t)ll]l)n.t]t”l~sivcandcoordinatedL“ilvirl)llllll”lltal
managumcnlprogram.

8. DOk2f{Q Audit.. and Assessments.

The DOE FichtOffice, Alhuqucryucpreparesan
AnnualSummaryAppraisalReportof Im Alamosat
Ihccndof eachfiscalyear. The FY91 rqx)rt conchdcd
thiitLANL has rnadc generallysatisfactoryprogressin

attdrcssingenvironmentalronccrnxandrisk..at LANL
i(tcn[iticxlin Ihc 19X7DOE Headquarters
EnvironmentalSurwy (ES). A totalof 46 of tbc59
fitidingsfromthissur-wyarcnow~.o:~~idcrcdclosed.
LANL hascwnlplctcdcormctivcactiomsforspecific
findingsandhasprogranbin placeto corn”ulandtrack
}lrogrcsson tong-termgenericfindingssuchascorrcc-
Iivc ac”tiomsfOi InactiveWasteSitesandcontaminant
areas.

LANL will corrtinucto addressopenES findingsin
a rentcause/self-assessmentmodeto assurethatall
environmentalrisksidentifiedin the 1987ES arcade-
quatelyittcorporatcdintoenvironmentalprogramsat
LANL andthatcorrectiveactionsarcschcdulcdand
trackedaccordingly.
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IV. ENVIRONMENTAL PROGRAM INFORMATION

‘1’hv1.OSAlumos Nutionul l~horulury (IAN], or the l~horatory) supports tin ongoing
tmvironmcnhdsurveilliln~r progrum which includes routk monitoring for rud”wthm,nr-
rihwctlve mu~w”i;ils,und huamious chrmicwlsuhstunces tm the I.ahortitory site and in th~
surrounding Urkuoover 400 sumpiing iocidions trrvuliiimd for routine monitoring of the
en}ironmento

l)uring i991, the uveruhwlevels of extermd Penetmting rudiuthm (Inciuding x and
gummu mys tind chw-gd.pmticie contrii)ulions frvrn cosmic, terrestrhsi, and munmade
sources) were gentmdly the stime us in 1990, showing no stutistictillydiscernilde increme In
rudititionitveisMriimtuhie to Iaiwrutory operations.

Airiwrrw mriiomtive emLssionswere monitored ut 88 I.ahoratory release points. l“he
iurgest uirhorne r~ieustiWW+57,43i (Ii of short-lived (8.s to 20-mht half-lives) air ncthwthm
products from the l.os AianN)s Meson I’hysics K’uciiily(lAMIDII”).Airhome radioactive
~tlluen~stttwretisedin 199i from 1990 totuis. Air is also sampied for trilium, uranium, and
piubnium; tile higiwst rneusuredunnuai tivtw-ugeconcrntrtitions aii corresponded to less
timn 0.3~0 of the I)tpurtnwnt of khwrgy’s(DOE’s) pui}iicdose limits (IWISJ.

Surface wut~r,soiis, imd sedinwnLswerusampicd and imaiyad to monitor the knpact of
I.aim-utory qsowtions. Surftice watem and shtiilow aiiuvitiigroundwaters in present and
former rudiouctiveii(iuiddlluen( arms contuin radioactivity in concentrations greater than
nuturuitwrestriui und woriciwideftilioutievels; nonrudiouctiveconstituents We aiso present
in greater concentrutiunsthirnntituruiwuters. Rudionuclidesand chernicaiconcentrations
in waters from ureus where there hus ham no direct release of treuted eflluents evidenced no
oi~servuideetli!cL%cuusudhy I AIixmICoryoperations. htost regiomd and perimeter soii and
sediment stations contuined r~diouctivity at or new imckground ievels; concentrations of
piutonhun In sediment.. from regiuntii rvservoh-s on the Rio Charm and K1o Gramde
reflected woridwide fuiiout. During 1991, tIiidrinking wuter samples were in compliance
u ith the niaxinlunicontantintintievelsestahiished i]y reguiution.

(hrcentritions of r~dionuciides in foodstuffs (produce, honey, and fish) collected from
Iahorutory area.. werg compared to levels of radionuciides in samples coiiected fmm
perimeter und rvgionai(inwkground)iocutionsto determine tile impact of Iahorator-yoper-
ations. With the exception of tritium, ali other radionuclides in produce collected on site
were within imckground concentrations. Fish from Gchiti Dam (downstrum from the
Iahorutory) had siightiy higher Ieve!sof uranium than fiih from Ahiquiu Dam (upstreum
from Iahomtory nperutiuns). No radioactivecontrihutiorrin !bodstufls posed a threat to the
heaith or safety of the puidic.

In addition to environmentalsurveiikmceactivities, the Lui)oratorycarried out a numher
(If speciai studies during 199i which provide vahmide supplementary environmental
infomlation+

A. introduction quaiity,andto imprnvcundcrstamtingof theeffects of

“Illissectionimwidcsa summnryof ali of thehho-
ralofy’scnvironmcnlalactivitiesi)crformcti10comrjly
w’ithiawsandrcgulatiorw,tocnhancccnviromncnfai

cnvironmcnlaipollutantsfromsite oi)craliorw.
TireLhura(orysupporisanongoingenvironmcnlai

survciilanccprogramasrequiredby U.S. Dci)artmcnt
of Enrrgy(DOE) Orders5400.i (DOE 19k8a)and
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54$1.I (1)01: IVNIa). I“hr hum’illtinl”rpr(lgram

im.ludrsrl)ulincml)nil(wingIi)r radifilion, radioa~”tivl’
lllJIL”fldh, ad tla72rdllUSL“ht”Ill i~”iiI SUhld 111”1%011ItIL’
1:lt~lral(~rysiteandin [II1osurroundingrcgitul. Thcsr
;~(’lifili(’s&M’dm 111C“(tllll)li;lm“rw’ilhapprl)prialcslan-
ddrdh,idcnlily lrcnds, prlwidc illfi)rll);jli(}n lilr IIICputb
iii, :Iml (xmlribuk 11)generali“ll\’i~)lllllt” ll[a J kll~wlt”dgt”.
IA’l;lilt’tl,SUl)~)!<”lll(”llliljcnvi (1111111”111;11sludirsalsoirn”
t.arriLd (ml 10dch.rn~inuIhc t“xl(oIIlt~t’p(}lcnli;ll prl~tJ-

11111s,Ill pnnfidc a basisIijr any rl,mlxti;il irtlillms, ad 10

galhl’r Iurlth’r idmnal iOn WI Ihr surrl)umliilg
(“11~’irolllil(’jll.

7“hcmonitoringprl)gramsupp.)rlsIhc I;jtxwall)r)”s
p)licy m prok~”t(IIcputdit.,~nlpll)yccs,andt’nvirl)n-
IIIrm I“n)m harmthatLx)uldk 1WUM4by blm)ralory
ac”li\’ilicsand10rdu~.cl.rl~firl)llrll~,rll;~lirnpticwto Ilk”

gf~’:111’~1@r(”c prac”li~vitdr. Lllvirl)tlllll’lll;ll nwui(oring
int”ormationC“tJIIIl)tt”III(>iILS~;llaonspc(”iticrckaws,
w~.hasIII(w from rdditxjl.li\fcliquidw’asrcIrcalmcnl
pl;IIIISandstnt.k.sat nuc”lcarrcscar(.hfat.ililics.

Mlmill)ringandsamplingIoc.aliomsfor valim.rslypcs
(d”cnvironmcn[alnwasurcmcnlsarr org;lniz~,dink)
Ihrrl’ grlwps:

● Regionalstationsarc loc’alcdwithin Ihc fivr
t-ounticssurroumtiugLosAlarmtsCoumy
(Fig. II-2) at distancesupto80 km (50 mi) fmm
theLtroratory. They providea basisforduk”r-
rninit;gcondiIiolLshcyttndIhc rangeof polcnlial
influcrrccfrom rrornlalbtwrafory op”raliolL\.

● PcrinwtcrsL31ionsarc Iocatd wilhin alwut4 km
(2.5 mi) of theLatwrat(wytxlundary, and many

arcin rcsidcnlialandcommunityareas.They

dotwmrol~vndilionsin ams rcgultirtyolx”uj~icd
hy IIIVpuldit.andpoknlially alfcl.rrdby
ldtn~rattmyopuralioms.

S 011-silcstationsarcwithin lhIOl~twra[(lry
Ixm:dary, andnumlarcin artasatwssihlt.only

10cmpll))ms duringnormalworkinghl~urs.
Thry (JIM WIIICIII(Sllvirollllll”j]t;lltwndi[iomat Ih~O
Lalrn)raltwyWtwrvi)uhli~”ac.(.cssis liml(t”Lj.

%lnplt’h 01”air parlil.lcsandgyrsc:,,wulcr,soils,
:Jcdimrn[.~,aml Ii)ldslufl”sarcroulinrly lwllcdcd al
II)CMsu[itjrlsforsulw”qutntanalysc~.Extcrna!pcnc-
lrxlingradialionfr(m Losn)i(”,lcrrcstrial,andbtx]ra -
I(}ryslwr~”csisalsonwasurcd.Over400”sampling
k~”alionsarculiliml for roulincmonitoringof Ihc
cnvironmrnl(TatA”IV-1 j.

Additionalsamidcsarcc“(~ll(x.tcdi]ndanalymt 11>

gain inforlllatitlnat~~ulI)aflil”ularwrits, suuhasmajor
surfac.crunoffcvcnls,nonr(nrlincrc]cascs,or spc(.iaI
s!udics.Apj)roxin]a!cly130,()()()analystsfor chcn]ical

aml radiochrmicalcomlilucnlswerecarriednut ji}r
mm than6,20(1t’llvirt}lltl~t”l~talsamjdcsduring1991.
ResultingLtatawereusc(ttbrkc calculation.s,!i~r
comparisonswith standardsandbackgroumtIcvcls,and
[iv inlcrprclali(lnof Ihc r~lativcrisksassrwiatcttwilt]
blrn)ralt}ryopcraliom.

Methodsandproceduresforacquiring.analyzing,
andrctwrdingdataarcprcscntcdin SccIionVJII,
QualityAssuranceandSamplingProccdurcs.
Gmlj)rchcmivc informationahoutcnvironmcnta]rcg-
ulii[oryslantkrrdsisprcscnhxlin AppcmtixA. Detailed
CI!Virl~nlllclltaj data tab!tsarcgiven in AppcmtixD.

RcsuILsarcdiscussulin thebodyof therupofi.

Table IV-1. Numher of Sumpling Imcationsfor Routine
Monitoringof the Amhient Environment

Type ofhfonitoring Regionul Perimeter On-Site ‘I”otid

Externalradiation 3 12 135 150
Air 3 14 19 36
Surfaucwalcrsa 6 10 }2 28
Grountlwatcrsa () 48 29 77
SoilsandScdimcrlts ]8 28 36 82
Foodstuffs 10 n 11 29

aSamplcsfromanadditional17specialsurfacewaterandgrour,dwatcrstations
rcla’‘d to the FentonHill GeothermalProgramwerealsocollcc?cdandanalynxt
aspartof !hcmonitoringprogram,

IV-2
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IL hlt!iL’’UIl!lllL’llt Of”l“l%tt!lllillI%nclrwtingRildiil(iOn

1. Intruducthm.

NaIuriilCx!(”rnalpt’nclratittgrirtliir[itjllLX~IIItOSf“rtlln
lcrruslrial and ~“lmic smn”rs. Thr naluralhwrhlrifil
i.lwq)om’)11rrsultsprililarily fromIhc(11’L’ily ~d“K dId
(d’radil~nrlt”lides in 1111”dc~’a)’(“haill>~d’1’WI, “~U, aId
-“~1).Ni]turiiltcm”strial radialitmill Ihr 14NAI;IIIKN
srcais highlyvariablcwilh Iinw aId Itx. alitm. Durit\g
anyyl’ar, cxtcrnaI radialinn h“vt’lst-aii varyI“rtmlI5(A
11)25’;{ill tiny Io(salionIR’t’ilUSl’ (Jt’(’llilllg’” .i in soil

moishrrcand snuw txwcr (NCRP 1975i)J.Thereisalso
spatialvariali(m lm’~;aust”0( Ltillcrcnl Itqlflgrirphicsand
s{lilandrm.kI}”prsI“romarea10area(ESG 197X).

‘I”hrc“mmic smft”c 0( nalurvl imiling radialiun

illc”rt’iist ”~W’ilhcli’vali(~ltlx”~’auscof rcdul”cdshielding
by lhc;~lmusldlt”rr.A~ ,.1 ICVLOI,it prlduc”csnlcasllrt’-

IIWIIIS Irc[wwn 25 311GWI lrcm/~’r. LosAlamos,w“ilha
‘~~kill ( 1.4Il}j), rcc’ttit’csah)141nwant.lcvati{)n I.It alrtk.”. ---

6(J mrrm/yr frnm Ihcc.~snlic”conlponcnf.t{OWCvl”r,
rvgionalhrcatiomsraugcin uicvationI“romahoul ! 7 km
(1. ] mi)mRpairohr102.7 km (1.7 mi) at I%I1o::Ilill,
resultingin a currcspomlingrangehclwccn45 and90
mrcnl/yrfor thecosmicuun~poncnt.This c(mpontnl

can vary t5’ti hccausrf>lsolarmodulations(NCRP
19751)).

k“lUt”lUi\lil)lLSin nalural!xwkgroumlioniyingradia-
Iion nurlwit dillll”uh10dcfwctanincrcasvill rmliatiou
lr~vtsfrom manmadesources.This isespeciallyu-w
W’IWNthesin of Ihc inc”rcastissmall rclalivcto Ihc
nmgniludcof naluralfluctuations.Thcrcfm’, 10mea-
sure ~xmtritwliclnsw cxlcrnal radiation fromIII(ooprra-
IionOJLAMPF, arrti}’suilh 48 Ih(.rll]l}lulllillt”s(’(’111
tllwim~”[t’rs(TLDs) (12 sta[iom,4 TLDs ix”rstation) for
l.at.harrayhavebvcndt.plo)’c(lnearLAhl PFandin
hackgroumlareas.

2. Monitoring Netwrk und Results.

LAw’tolsof externalpcnclraliugradialion(including
X andgammaraysand(-llilrgt.d-l)nfli~’l(’Lx)nlrilwli(m
fromcwsmic,terrestrial,andmanmach.s(mrws) in the

LAMAlamos area arc n]t.asurt.d with TLB in thrcr

indcpcmlcu[nclw’t)rks.Thesenclwwrksarcusrtl[o

ntca.wrrcradiationlcvrl$ (1) al lhr blwralory and
rugionalarras,(2) at Ihc htrnratnry houndarynorthof
LAMPF, and(3) at low-lt-vclradioactivewaste
nmnagcmcnIareas.

a. JAmratnry and ReginnalAreas. Thecnvi-
ronmrnlalrwtworkconsistsof 38 statiomsdividedintn

IIml” gr(wpse‘i”hcrvgimal grmp (“On:A1’; 0[ Ihrw

]tK.tili’)lL, 2.x 11)44 km ( \ 7 U)27 mi) I’romthebix~ra-

hwy tm~undary ill Itll$nuighlwringLx).nlnunitirs(JI
Esimimla,Poj(wjuc,audSantaFc. Ihc Pojoaqu~slii-
lil~ltW’tisrum{wrdduringIhc fourth qutirlcr d I“t)l.

‘I’I)1oOI!”-5$!(pcrilnt”tcrgroupcxmsisl:l0112 stalil)m
within 4 km (2.5 mi)of lhc Ixu.rn(taryandthetm-silr,or
within theLal~~rat(~ry,group is txjmINxrd of”23 lt~t”a-

til\lLs (~ig IV-), Table IV-2). IA’tailsIS’”Ihcstim]ding
uILOIhld(jh~gyl“orIhr TLi) nctwt)rkarc f{ :,JI(Iin Set.li~}n
Vlll.c.l .

Anmralavrragrsfor Ihcgroup weregcncriillyifw
sam in 1991asin IWO (Fig. IV-2), close10IIICaver-
agesobscrvctlin IWW,andcomsistcntwith Ihcvari-
ability in nahrriilbackgroundobservedat Ihcw statiows.
An inl”rtoirsuin theTLD readingduringIIM sccwnd
qutirtcr011991 for fourprrimclcrslatiomswi4sndrd

andcomparrd10indcpcmlcntdosimclcmbcatcdat lhc
s~nwstation!!.The indcpcndcntdosimctcrsdid nol
rrilcct Ihis incrcasr,andil wasallributcdtu thecalitwa-
Iiunhcadiugprocess.Datawerercpurwdasmeasured.
Regionaland[wrinwtcr..tatiomshowednustatistically
disccmiblt im.rrascin radiationIcvcls4ttIihutatA”Iu
Laixwaloryopcratiui~s(Taldr IV-2). Annualmcasurc-
tnt’(ii%al ol”f-sitts!at;nnsrangudfrom88 In 144mrcm.

Sumccompari..on%provirk a uwful prrqwctivc for
evaluatingthesemcasurcm~’nLs. For imdancc,theaw-
agcpersonin [heUnitedStatesrccc’ivcsabout
53 mrcmlyrof radiationfrom medicalcliagnoslicpro-
ccdurrs(NCRP 19K7a). Tlrc DOE’s PDL is loo-”
rnrcndyrcffcclivc4Jnscrcccivcdfrumall palhways,and
theLIuscrcccivcdby air is restrictedby Ihc Enviroli-
mcnlalPrutcclionAgency’s(EPA’s) (cffcclivcdose)
standardof 10 mrcm/yr(AppcmfixA). Thesevahrcs
alc inaddition[o Ihnscfromnormalbackground,con-
sumer products,andrncdicalsources.The standards
apply10kx”aliolwof maximumprobablecx;msurcK)an
individualin anol”f-sitquncontrolledarea.

b. ‘1’A-53Nttwnrk. This networkmonitors
cxlcrnalradialionfromairborneaclivatiunproducts
(gases,particles.andva[xmi)rclrascdby LAhfPF,
TechnicalArea(TA) 53. The prevailingwindsarc
frumlhr suulhandsuuth~’cs[(SectionII). Twelve
TLD sitesam Imatcd downwindat theLaboratory
boundaryrrorlhof LAMPF alongW(Jm (0.5 mi) of
canyonrim. Twelve backgroundTLD sitesarcahwt 9
km (5.5 mi) fromthe facililyalonga canyonrimnear
thesouthrrnboundaryof the IAoratory (Fig. IV-l).
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This hal”kgroundlol.a[ionisnoI influcllc(.dby an)
L.~tx)ratoryexternalradiatil)llsour~.~.s.

The TLDs at Ihc24 sitesarcchangd cad] cal~’ndar
quartcror moreoftl.n if LAMpF’s operatingsc”hcdujc
indit. a[csthenerd(start-upor SlIUldl)Wnof lhcact.cjcr.
alor for cxlcndcdpcrimls midwayin a c.alcndarquar-
Icr). No rmlia;ionnlcasurl.llltllls[atisticajj),atxwc
backgroundwasnotcxlin thisnetworkduring 1991

(Fig. IV-3). Thisconclusionwasrcachcdhy sul)tra~.t-
ingtheannualmcasurcmcllttakenat thebackground
sitesfromtheannualmcasurctllcllltakenat Ihc
IAoratory’s boundarynorthof LAMPF (Scc[ion
V.C,2.h). Thediffcrcnccwas Icsslhanonc rnrcmand

{

,.., .
.-.’

+ TLD Locatim in En-
vironmental Network

@TLD Lo=tion Number

■ TLD Locaticm in
IAMPF Network

A NeutronNetwork—J I I I
Wloo o

I I
EIOO E200

I
E300

I
E400 E500 E600

E.i~:.IV-I. Appmximalclhc’rlllolulI1illcs(.t.llldosinwtl.r(TLD) Iol”atiomon or neartheLatx)rat(}r)~site.
DoltsnotshowRegionalSta[iolL\.

N300

N200

N1OO

o

;100

200

300

within theerrorsof thetwo nctworlcs.The annual
cmission.sof mixedactivationproducisfrom LAMPF
alsodccrrascd(TabIc IV-3) andis rcflcct~.din Ihc
boundarynlcasurcmcnts.

No alxwc-backgroulldincrca!,cin cx[c.rllalradia[ioll
from hboratory opcra[ionswastncasur~.dahovcTLD
detectionlimits in off-silt areasI)y theTL13nllmitoring

networkduring1991. As a rcsu]t,thecffcc.livedOSc10
themaximumexposedindividualfrom 1991btxwa -
loryopmtions wasdmrmim,d usingthecnvironmcn.
tal nmdclCAP-88, ralhcrIhanby mcasurclllclllashad
beendonein previousyears. PleasesccScctiOn
V.C.3.b fordiscussion. A
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‘1’uldvIV-2. ‘1’lItIttIIt~ltIIIIiIItIscouIIt I)minwkr Mtwwenwnts

Annutil
Mtmwrmmwnt 1991 Dose

SlnliOnI ,wttliwt (kordinutes (nmtm)—.

UncotltrollwlA rctl.s({)jj,$’itc)
Rt”gimnlSt;ltiom (2U-44 km)

1. ILqvliltd;l .—
2. Pt)jli:lqut” —
3. S;llllilFL’ —

I’t’[.inictcrStittitlns(0-4 knl)a
s. [klrrxll,”aSl”llotll NIX(I E130
6. ArtGIIIM\ AVC’IIIM” N170 E(J3(I
7. (’ulllllrt”sst”lllm)l N150 EIJ90
N. 4SlhSlrrl”t N1 I(J WOl(J

N] 10 E170(). [~)~AI;IIIIOSAirport

I(J. Ikly(l callym N120 E250
I I. ShellSl;llitm N()’X) E120
12. RtJ)fil(Srcsl‘I”rxilrrC’ourl NMUJ E(JNJ
13. Whilt. RIIL”k SOW E42(J
14. l%j:lriktAt”rt.s S210 ~:\/’UJ
15. iklml~.lirrIA\ljktmtSlalitm S280 E20(J
16. Piij:lritt~Ski Arra N1!W W200

[.’tJ!llrt~llcd;\r~’u.~”(011.Sift,)
( )n-Sitv Stiltionsa

17. TA-21 (DP WcsI) !W9S E140
18. TA-6 (-Iwo Mill’ MLosii) N025 HJXJ
1~). ‘1.A.53 (1-4MPf~) N070 WY()
20. Well PM- I N030° E3[J5
21. TA-lh (S Silo S035 W(J25
~). l~)t,hlt.rp.~ S030 E220
23. Distx~nlitlul”tl so75 EN)()
24. Stiilt IIighmy 4 Nf)70 E~fi)

25. f:rijldr~MUM S165 Ems
26. TA-2 (~1111.~:1%(k) N(J75 E120
27. TA-2 (OmugaGmyon) N085 E121
28. TA- 1X(P;tjaril(tSilt.) S(J40 EZJ5
20 TA.3S (“].t.nSilt”A) N04(J E1(J5
s(). “rA.35 (-l.CII Sk” ~) NOW El 10
31. TA.59 (OC(q);II~:)II~l t{t,allll bl}) N(J50 E040
~~. ‘rA.~ (V;UIth.(;~l:d”f) N05(J EI)20
33. TA-3 (GuardSlali{~n) N050 E020
34. TA-3 (Al:lrm Iluildillg) N050 ElJ20
35. ‘rA.~ (C;u;lrdBuilding) N050° E020°
36. TA-3 (SIMq)) N05(J W20
37. PishdRaugc N04(J E24(J
.W. “rA-55(PlultmiunlI’at.ilily Slmlh) N040 E240
39. TA-55 ([]lull,lliulllf:at.ililyWvsl) N(J40 FJ)8(J
40. TA-55 (Plutoniumf%t.ililyNwIII) N(J40 E080°

?$w Fig. IV-1.
bMCasurt.tlltOlll(05% l.onfidcnl.t”illl.rt’n]~”ll!.$),

~Stati~}nr~.nltjv~~IJur@ fwrll] quirrkrandIld rt.pliiwl unlil 1’J)2.
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c. lx)w-l~vel KndimsctiveWtMteMtmugement
Areas Network. This rwlworkof 88 localiomnwni-
torsradiationICVCLSal oncactib.candnineinit~.tivcIOW-
]cvclraitioaclivcwaslcmanagcmcnlareas.

Thesewaslcrnanagmwnlareasarcconlrollul-
acccssareasandthusarcnoIacccssibkI() k genera]
public. Aclivc andinaclivcwaslcareasarcmonitorwl
forexkrnal pcnclraling radiation wilharraysof TLDv
(Table IV-4). Averagesa! all siteswerehigherthanthe
averagefor thepcrinwtcrnetwork. However,therange
of valuesal mostsiteslargelyovcrlappcxtIhoscfound
al Pcrimttcrandregionalstalions(TablesIV-2 and
IV-4). ThecxlrcmcsatAreaG (()]cactiveradioac[ivc
waslcarea)andA;ca T (aninactivewaslcarea)havt
h.cn nolcdin previousyears.Theseda’arcflccllhc
rcsullsof paslandimwnt rwlioactivcwaslc
managcmcrrtactivities.

C. Air Monitoring

1. Airhome Radioactivity.

a. Introduction. Naturalatmrmphcrit”andfall-
out rrdioac[ivityICVCISfluchralcandaffectmcasurc-

LOS AWMOS NATIONALtiBORAIORY

I’lg. IV-2. ~]tsrlt]t>lulllitltoslocol]tthwimctcr (TLD) nlcasurcmcnLs(includingcontributions
fromcosmic,krrcstriiil,awl l~hmtory radiationsources).

mcnismadeduringthebh;ratory ”sair sampling
——

program. Worldwidebackgroumtaidxmc radicracliv-
ity is largelycomposedof falloutfrompastatmospheric
nuclearwcapomICSLS,naturalradioactivecoms!itucnls
from thedecaychainsof thoriumantiuraniumallachcd
todustparliclcs,andmaterialsrcsuitingfrom intcrac-
lio:~swilh cosmicradiation(for example,natural
triliatcdwatervaporproducc(lby in!craclionsof cosmic
radiationandslablcwater). Backgroundradioactivity
conccnltaliomsin thealrnosph~c arcsummarind in
‘;ableIV-5 andarcusefulin inlcrprctingair sampling
data.

Particulalcmallcrin thealmnsphcrcisprinrily
caust”db}’Ihc rcsus[x”nsionof :,oilthatisdt’[)cj~~!:”itton
currentjl}(’lct>r(~l(~gic-alLWnditiom. Windy, drydays
canincrcascthesoil resuspension,when-asprccipila-
!ion(rainor smwv)canw’ashoutpatticula[tmatterin
theatnmsi)!lcrc.Conscqucnl]y,Ihrfc arcoficn large
dailyandscasmalflucluatimsin airtxmicradiOaclivity
conccntntiomcausedby changingIlll”[t”(Irf~logic”al
c-onditims.

IJ. ftbdtoring Network. Thesampling
nclworkforambientairborneradioactivityconsistsof
36 continuouslyrrpcraliilgair :;amjding:Ilalio;w

j’,’’.(,
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K’ig.IV-3. Summaryufcsliumk’dmaximumindividualant!maximumL31mmtory
Ixwnthry doseslrom I:ibor:tloryopcr#lhNLs (c”wiudingcontributionsfromcosmic,
tcrrcstrifii,andnwdicaldiagnosticsources).

* No alx)~’ts-t~~c-kgroulldL~hmtory boundarydoses,asmeasuredby TLDs, were
rccordcdduring19°1. SCcSectionIV.B.2 for discussion.

iui”ludil;g3 rcgirma1,14pcrinlclrr, 14OHsite,at:uS
v;fi~l~.~il~.slalit)lL~.In addilion,IUXI qu:llil). :“lliltr[d

st:ifi(lns art’ locat.d nvxt I() C*Xi~l illg I(I1”;IIilljL~. ‘I_hc

rt.git~ualmonitoringslati(~m,2XIll 44 kul ( 18102Kmi)
I“romthel~boratorytarcIocatcdii[ fipafio]a, Pojoaquc,
find S~ma Fc. The dataIrom Ihcost.st:llitmsarcusedGS
rrl”i.rcm”cpl)illLSfordeterminingrcgicmalbackgrouml
IOICIS<ifilmosphcricradioac”litil}’eThe 14pcrimclcr
s!ati(msarcwithitl 4 km (2.5 mi) l)t’I!ICl~ilrnlratljry
lx~undnr}’.Oncpcrimclcrsl~litlnwitsaddl$din 19°1.
and[Jncstationwaschangedl“ri~manoil-silt”sl;tliwlill
Il)l)i) [{)a 1)(.riml.[~.rstationiu 1°01”. F(lUfll tollon+itc

stali(lman. w’ithin Ihl’ l~!~jr;llt)n’ Ilfwntl:try (Fig. IV-4,

.I”abll”D-x).
III AIilion tc Station27 at I“A-54, w’hi~”his partof

W. r(mlincair samplingnetwork,fouradditionalsta-
IionsarcIncalctlatanactivewasludisposalsilc,

AreaG, TA-54, andoncstationat thr inaclit’cwasIc

disixwalsite,AreaAH,TA-49. Inthepastthese
addilimtalstatiomsvwrcnotidentifiedZ.Sparlof the
airntt systcm,andthedatacol]cctcdfrom theses’dtions
vxrc rcporttdin a separatedocument(Sohott1990).

The airnclmonitoringnetworkcxpcricnccd
tippr(>ximalcly15%.stationdowntimeduring1991.
S0fr$pltswereunavailatdcbccauwof %acuumpump
failures,pnwcrfailures,andvanda!ism.The majority
of theseproblc]nshasbeencorrcctcd.

c. Analytical Result...
Grow IMu Radiwctivily. Grws betaanaly-

st’shrlp in ~va]uatinggeneralradiologicalair quality.
13ctaactivity(or auysiaglcradionuclidccannotbc
prc.wntin greaterquantitytbn thetottilgrwssbeta
mlccntration.!f grosskta activityin a sampleiscrm-

sis:cntwith pastobwvatiomsandbackground,special
analysisf~wspcciticradicmuclidcsis notrequired. if
thesampleanalyticalresultsappearto bcclcvatcd,then

/
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17
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:17

‘57,41iI
1,(JW

(1.2I
e().1

().7
] ,()

i.4
1.4
(1.5
I .(I
2.6

<().]

Roumic(iTofal
~.i 131,322 63,(03 (1.5

IJwid Efllums

Activity IMtiased(nl(:i) IQdio
Rudionuclide 1990 1991 1991:1990

}13 1~,[)()() 10,600 ().9
x2.s5.su,Q(~r 253 124 ().5

137~\ 21 67 3.2
234u 0.07 ().()7 I .0

J~~”~J”.J$’Pu 0./4 1.3 1.6
:4‘Am ?.7 1.1 (14
Olhcr 574.6 52.5 ().()9

RtwmiLstlT(mil I 3,()()() 10,S00 ().8

aDctailctldataarcpn.sclltcdin I“zlh Y’-1andV-2 forairtxwnc(“missionsandTablr IV-26 Iiv liquid
cfllucnIs.

anal}’>isIi}rspct”iti~-radi(lnu~”iiA-sis rcquirmi10c-(lu-
Iinl] or deny a pr~)tdcmsu~”hasan unpkrnm”drrlrasc.

Trifium. IIII(N1,lhcregionalmeancon-
t“cnlratit)nof”Iri[ium aslrilialcd ~“aicrin air ((1.04[*(l.()
x 101~pCi/nlL) uas ](m!crIhan IIIL pt’rinl(.[(rannuiil
nlt”iin(2.[) [A).9] x 10”]~pCi ‘mL) aml Ihcon-hill.an-
nualmean(4.6[s 1.1] x 10 ‘z pCi ‘III L). I“hcwaslc
silt’ aNuua! mt’an(97.() I: 16[).OJx 1(~”]JpC”i4111.W’as
~I lilill.,~[hi,IJ1l-si[l.allnufiinllan. Thl’ (’ll”J’filt’(i

l.1)111.(.lllra[i(~llsohwnwi in thew“astc~itl.san“a[ TA-54,
ArtsaG. anarra u’hl.rc [riliull] (x~ntalninalcdwasteis
disi)f):wd.Tht highcslt.oll~”l’lltl;~li(~llohscnwi in any
mol:[huas alsoal TA-54, Arci+G (X9i).OI s270.0]
x ]()”1~pCi,4nL). Tht”.wtri[iumc“(}l]~”(.lltr~lioiLsarc
c(I.1(4 of theconct’ntralitmguidein air, hascdon
DOE’s dt”nt’L’d aif t’ollt”tsltlrali(>!~sfor unconlro]lcd
areas.TabIl. IV-6 prcwnL\ c“(mpldc monitoringdata.

Tlilium in rainw’iitcrwasaisoanai)ml by the
(.kologyandGcoc”in’nlis[r}”Gr(mi)(EES-1) l~fIhc

btroratory’s Earlhand EnvironmentalS(”icn(”cs
Ditisil}n, asrcpwlcdin St”(.iiol)iV.i.2. The anal)ti(”ai
rcsuilsdcmom.lralccic~’iilcdic~ris of Irilium itl rain-
wa[crin theIA)sAlaml)sarea(>20 tritiutnuniisIT1.f:.!)
sami)ics ~x)mi)arcdto thecxix”c”tcdu“{lrid~idcascragc
clmt”t’ulrdtil)nof I(1M X) TUS. Onc [ri[iuntuni[ is
cquaiI(J3.2 i)Ci;L of water.

Pfufoniumund Americium. Of the92 air

sami~icanaiyscspcrformud in 1W I for ~3sPuI’rom
iocaliomsoulsidcof Ihcw’aslcsilt’s,only tw.t~sampi(.s
wereahwc IIICminimumdctcx”laldc!imit t}f4 x
10-18pCi/mL. The highestcwn(.cntra[iiwwas(IIIMnc”d
at a pcrinwlcrstationbcalui at EastGale. Olhcr:,an]-
p]inglocationsnciirthisslaliondirJnot indicatrany
c]cvaliomsin samplercsul[s.N’1)cxi)iamrli(III

I\’-x



I{wlimctive l’:PAb IAot%lto~ DOE Guide for
( “ormtituenta [fnits 1987-1989 1991 iJncontrolledArd—

(Irtv+ t~.la 10- ~iC”i,’nlL 1[1.() (0.0)’” 7.8 (2.7) 9,000
II{ 1(J”12pc”i/lnl- — 1.0(().9) 2MJ,000
l’filnium (milurii]) l)g/n13 .33.() (9.0) 96.6 (Y.(ij 100,000

JJ’~Pu 10- ‘H pC’i~lnl. 1.2 (().1) 0.7 (().6) 30,(!UJ
lw,24(lpu 10-‘k )lCi/n]L ()7 (().1) 0.9 (0.5) ~(),()(~

“’lAIII 1[)-1q~tC.i,’nlL — 2.9 (().9) 20,000

LOS AIAMOS tJATIONALLAOOF?ATOqY
EN’VIROPltJENTAL SUnVE1l.MNCX 1991

‘1’tilde 11’-4. 1)IMS hletisurvdby TIJ3s d on-Site
\\’ihl~ !)hpmid Art”iL~during 1991

NuInlJtr lhhes [nlrem)—.———
Arvti or ‘1’1,1)s hfwln Nlininttnn Mitxirtmn..— .—— —.— .

A 5 I 2.? I \l) 125
13 14 ]~x Ill 144
c’ I(J 125 1Is 145

1~(, ]~~ 130
I23 ] 12 133

102 110 St9

141 115 251
IJ 4 1~~ 121 130
v 4 138 j~7 145

AB 10 l:)i; 109 136

1Dala arc annuaI averagesf“r(m Ihr regionalsta[ions (E.pairola, Pojoaquc,SantaFc) and were
laktonduringcalcmhrr}(.ar 1991
ds~,cApp.ndix A. TJIC$Uvalul,~arcprcscnlcdforcmupafismr.

CUnucrliiinticsarc in parcnthcscs.

] \’. c)
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LOS ALAMCS IJATIONALLABORATORY
Et4$AR0r~MENTALsunvE; I.LANcE 1991

‘~

‘I”;sldcl\’-6. Airlmrne“I”ritiumus ‘I”riliatcdWuter(“oncentr;itit~nsfor 1991
(“onwntrtitiom (p(”i/mJ[10 12p(”i/n114j)—— ——

‘1’ot:dAir h. Ot” NII. ~~f fble:lnm u
\’(dullle Nlwlttll)’ s;lnlph’s J’erccntisgeof

Sl;lti{ln 1,4Kiltj6)lla –(IIIJ) S;IIIIplts <hl 1)1.h hf;lxirnuntc’ hlininlunlC hletin~ (;ui(j~.d—— —

-3.5 (-2.())

-().7 ( 2.0)
().3 ( ().4)

-().5 ( 1.!)
-2.5 (-3.5)
0.9 ( (J.2)

-() 2 ( 0.3)
(J.3 ( 1.2)

-(1.5 ( 1.1)

0.2 ( ().1)

-1.1 ( 1.5)
-1.7 ( 1.5)

-().4 ( ().3)

0.() ( 0.!))

(),4 (().9)

().1 (().x;
().4 (().4)
4.4 (2.8)
1.()(-().0)
3.9 (().7)
().3 (().2)
3.8 (1.())
1.() (().7)

2.3 (().7)

2.4 (1.2)
1.0 (1.t))

0.4 (().4)

1.1 (0.5)

<().1

<(J.1
<().1
<0,1
<0.1
<().1
<().1
<().1
<(J.1

<0.1

<().1
<().i

<().1

<(J.1
17. kndclicr 04 9 n 21.4 ( 2.5) -(J.6 ( 0.6j 2.8 (0.7j <0.1

011-.Silt. .Stulitms, (’t~ttlrt)llt,dlireu.s
19. .I”f\-2I, DP Silt” 100”
Y!. Tf\-21, Art’;!B 27

2i IA-6 I(I4
71 “1”/1-53(LAMPf-)--- 57
~.1.~.A-5~,B(OI:ISik. 1’)4
24. TA-16, S-Sill. !03
25. TA. 16-4.50 (h$i
26. TA--W ~~
~7. .!”,\.~J 90
2s. T,I.33 34
29. TA-2 (OmLy:I) ()?

3(J.B4)fwlcrP-2 M
31. rA-3 51

105

9

4
t)

7
9
9
5
H
s
4
()
n
5

g? Y(l) ( ().x) -2.5 (-3.5) 2.0 (0.9) <0.I

1 20.6 ( 2.6) 2.6 ( 0.4) 11.9 (1.6) <().1
1 X.1 ( 1.7) 3.f) ( 1.2) 5.(; (1.6) <(J.1
R 9.2 ( 1A) -1. ] ( 1.()) 1.6 (().9) <().1
6 4.2 ( 1.()) 0.0 ( 2.3) 1.1 (().x) <().1
5 13.2 ( 2.()) -0.4 ( 0.5) 3.7 [1.0) <().1
8 4.3 ( 1.2) -2.3 ( 1.0) 0.4 (().9) <(1.1
5 2.2 ( 1.4j -0.8 ( 1.2) ().6 (().9) <().1
7 3.3 ( ().7) 0.[) ( 0.1) 0.9 (0.3) <().1
~ 26.4 ( 2.$$) -0.2 ( ().3) 11.5 (1.4) <().1
2 5A ( i.()) 0.2 ( 0.5) 3.2 (1.()) <().1
1 10.3 ( 1.8) 0.8 ( 0.2) 5.2 (1.0) <0.1
6 8.7 ( 2.7) -().3 ( 0.4) 2.7 (1.3) <(J.1
0 33.6 ( 5.8) 9.8 ( 1.5) 15.3 (2.4) <0.1

32. TA-4x 12 2 2 2.9 ( 2.6) -2.7 (-1.6) 0.1 (0.5j <0.1

Gnmp Sumnvr r:; 93 s-a 33.6 ( 5.8) -2.7 (-1.6) 4.6 (1.1) <(J. 1

Iv-11



LOS AMMOS NATIONAL.LABORATORY
ENVIRONMENTAL SURVEILUNCE 1991

‘~
I ‘I”ddr 1\’-6 (( ”ml.)

‘J”otu1Air No. of
\’Olunlt Monthly

Slulion I,Ocution- (IUJ) Slllllplt%

(“OnrtintrutiOns(p(”i/lllJ[IO ‘z )I(”i/llil.]J— —.——

<Ibl1)1.h MilxhuuInc Mininlund’ hlwn’ (;uid;d—

I}”u.stc.Sift*,Slutiot).v,l’tmlrtlllcil ..irtw.s
.1.3.A[t,a ,fn 84 8 7 3.() ( 0.9) -().4 (-().1) ().91 1.()) <().1
34. Arl’aG-1

INEC’tlrwr 75 x 3 52.(1( 6.6) ().4 ( 0.2) 22.7( 2.()) <().i
35. Art,aG-z

Soulhrx”llt”c OJ 10 4 NY(M)(270.(JJ 16.() ( 4.9) 360.(1(110.0) <(J.1
M. AreaG-3

Clalt” 55 () 5 5.9 ( 1.7) -1.2 ( 1.3) 1.3( ().7) <().1
37. AKO;{G-4 ti,() Tank M 3 1 14.()( 1.X) 1.s ( 0.2) 8.6( 1.2). — <().1

Gr(~ulISuulmary 34 2(I WC.()(270.()) -1.2 ( 1.3) 97.()(16().()) <0.1

%’c Fig, I}’-4 fltr Ilvlp 01”lt~t41sI;IIilm.
~~llllllllulll dl,lCL.M\~IC]iulit = z x II)- ltCihlL.

c’lJll~”l”rl:lillliL”sarc in part.nlhlws.
dc.,}lllr(,ll’.~;Ir(oaDOE ~,ri~t,~ Air Contvntriition= 2 x lo-~ pCi/nlL;

rrm”(ln[n~llt.d ar(.aIX.riivd c“(jlll”(’lltrtitiljllGuidt’= I x 10-7pCi/mL.

c“(liil,~.j~ll’d ~ml unt.llnlr(tlltxlantis. ‘rhtopcrimckr mean
(f).~~*().4] x Iois ~lCi~ml-)am]IIILOl~n-sikmean(2.2
[=~],{j~x 1()-1$ pci~lllL) utr’. :ItII~ignifit.antly grcalcr

IIIAIIIhc regionalmoan(2.01*().{)]x 1O”lspC’ihnl,J.
Thrshrlionw“i[hthehighestolwrvcd c-onccntritiun
(14.51*i.5J x 10-18~Ci/nlL)was theon-sill”Incalion
“rA-54,ArL’aG. Tat)iL”IV-9 pnssculscmnpk[c

nl[)nitoringdatafor anlcrit.ium.
Urunium. IMcausc uraniumis4 ilalurally

(MX”IIrring r3di(ln(JL”[i& Ill S01], ][ k Iltuld ili airl IOrllC

s[~ilptirli~”lcslhal Ilaic tx.cnrcsuspcndl.tlt>)’W’iml or

nlt”~-hnnica1forces(Ior cxfimph”,t’rhic”lc’or L“(UL\t~c”lloll

ac”[it’i[j”). Asa rcsul[,uranium cwutxnlra(iom in air arc

heavily dcpcndcutou the imlm’dial~:cn~irlumwnt of Ihc

nir snmpl ingstation. Stationsu’i[hn-latii’cly higher
annualat’cragusor maximun~sarcin dusl)”artias,suth
asSanMFc, Pojoaquc,andEspairola,w’hl’rcheat’icr
ircx-umulationot’r!uslon fillersrcsrdlsin Inl”ruawt
amounLsof naturalUraniunlin Ihcsaulpks. This
atx”ountsf(!rtheIargcruraniumc“ollt.~.tltrati(ltLsat
rt”gitwrlstati(ws.

The 1991annualnwam for uraniumcontscnlnationx
in air for rcgiunal,in$rifnctcr,onsiteandwaslcsites

W’CKO108.8(t 10.9)i)g/m3,39.2 (* 3.9) j)g’tn3,5[i.5
(* 5.1) pg/n13,and45.8(: 4.6) pg/n13,nv+pt(”li~t!y.All
mt”asunxlaunutilmeatLswtrc cO.1!4 ol”Ihc DOE’S
c.(>llct.lttr~littllguidesfor uraniumin air Ii)r txmlr(dlcd

aud uiw.mtrolkl areas. hh~cfIitm attributablew
bboritory opmtiom wereobserved.SccTable Ik”-io
for 1991uraniumnloniloringdata.

d. Air Mmituring iItArea (; and ArutiAl\.

Inadditionto Ihc roulincair monitoringperformed
Ior thecnvironrncnblsuncillanccprogram,flwr addi-
Iitmalair sampkrsan”opcrakdwithin IhcArea G con-
trolledana atTA-5-I aspall of a jmqyam nwnik~ring
ou-sik comliliomsa[ rmlioa~oli~cwaslcmrutigcmcnl
an-as.A fifthair sarnplcrisop:rakxlal Art-aAB at
TA-49 aspartof thesameprogranl.

TtKscsampkrsmrasrm air cent.cntraiiomof H~,
Iotaiuranium,z~gpu,ZIQ.~4~pu,and~4JAUI.~Ic .4r~aG
sarnpbs arcku”atcdnearat-livewaslcdisposalopcra-
Iionsarras,andthe nlcasurt”dairL“OllL”C”li[Z2tiolLSrclk-t

these opciatkms. The ah saniplirrg results for 1991arc
givenin Tabks IV-6 [o IV-IIJ. All nwasumlail COII-
ccnlra(imsarckss than().1 ol”lhc DOE’S

1

IV-12
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ENVIROtJMEfJTALSURVEILIANCX 1991

—~

Ily)l ItI}W5,8 ~(~i/llll(S.8 x IOlh p(.’i/mljJ, w41iLt]is

It”ss111:111(J.1‘Yd“ lhc DOE L“[lrlt”t”l)lrali[)rlguidefiw on-

sill. irrcase “Ill” highvst armuat av;”ragv c“(]flc”cillrdlioji

(humd al thihImalion was l.5 l“Ci/m3,mcasuml

during 1°S8, also JCSSthan (J.1‘4 .~l”IIIC DO~ LX}IILL”II-

Irdtilm guidr for on.site areas. I“IIc higtlcs[ single
sanqdc was 326 aCi/m3. Mvasurt!nwnts from fhco[hrr
air samplers al Area G indi(.akdIhatlhcsource of thr

iIII .r~’asvd twnccnlrat ion was a sfna II h)t.al izut arra

Lhl.w h) ti)!..~J- 1 air sampkr, A smallarealhal was

“I”a}deIV-7. Airborne ~wl’u(’unccntrations[“or1991

(:oncentrutions(a(.b’mx [10”16pCi/nt14])—— .—.—.
‘l”otalAir %().of NWof Mean as a
Volume Quurttirly Stinlplcs Percentageof

%l;ttifjni ,41~~ilit1n* (In-’) Samples <Nl1)[,h hlaximurnc ~finiln{ln,c Meanc Guided-. ——.— ——————
A’cgitntdl .$’tutiott.s(28--44 rim!, (.~tt~.t~ttlrtjll~stlA rcas

I. l~~p;lik~la 6S,(ML5 3 3 ().() ( ().0) -().3 (().4) -().1 (0.5) <0.1
~ l’,.lj(~:]qrri-. 16,6ss 1 I 0.7 ( 1.(!) 0.7 (1.(J) 0.7 (I.(J) <0.1
3. S:llll:lF1’ 80,()?7 4 4 1.3 ( 0.9) -0.3 (0.3) 0.4 (0.6)—- <0.1—

1.3 ( 0.9)

().2 ( ().2)
0.() ( 0.0)
0.4 ( 0.6)
1.X ( 1.1)
1.1 ( 1.2)
().7 ( ().7)

3.25.9 (36.s)
0.4 ( 0.5)

1.9 ( (H)

().9 ( 0.9)
().5 ( 0.3)

().5 ( 0.5)

0.6 ( 0.6)

-().3 (().4)

-0.6 (().6)
-0.3 (0.2)
-0.4 (0.4)
-().2 (0.4)

O.(J(0.4)
(J.4 ((-).9)

-0.2 (0.4)
-().4 ((J.5J

().() (!).4)

0.3 (0.3)
0.1 (0.1)

(J.iJ(0.5)

O.(J(0.4)
ti3~776 3 3 1.5 ( 0.s) 0.2 ~o.5j--—

0.3 (0.6) <0.1

-0.1 (0.4) <fJ.1
-0.3 (0.2) <0.1

().1 (0.5) <0.1
0.8 ((1.6j <0.1
0.7 (().7) <0.1
0.6 (0.8) <0.1

81.7 (9.5) <0.3
-0.1 (0.4) <().1

().7 ({).6) <0.1

0.6 (0.6) <().1
0.3 (0.4) <0.1

0,2 (0.5) <0.1

0.2 (0.4) <0.1
0.8 (0.5) <0.1

44 43 325.9 (36.5) -0.6 (0.6) 7,8 (1.3) <0.1

IV-13
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LOS AIAtAOS NATIONALlaboratory
ENVIRONMENTAL SIJRVEILIANCE 1991

‘~

‘I”ubleIV-7 [( “onLJ

‘I”otidAir
Vdulllt

Station l,ocwtion” (In-v

on..$”iir.Siftfions, (.’otllr(~lll.d:lrt’u.s
19. TA-21, DP Sih’ 1)(),1) I 7

2[) TA-21, Ar~6:iB (),()()2

21. ‘i”A-6 77,254
ZZOTA.~~ (MMPF) ()(),~71J

2.3. TA-S2, Bctir Site 9X,(IIH
~~, T ~- l(j, s.si~t. 1(11,140
?-j. TA. 1~.~~() ?#5fifi
M. 7“A-49 101,596
~7. TA.5~ 74,~t)7
2X. TA-33 46,522
29. “rA-2 (01111’ga) 71,9(,8
30. Bm)>ll’r P-2 65,N12
31. TA-3 39,586
32. TA-48 16,175

No. of
Monlllly
stimpks

4
1
4
3
4
4
1
4
3
2
4
.3
2
1

(:mcentrdiorrs (u( ‘i/tItJ[10-1KII( “i/IIt1.])..—
NWof hll’illlus a

Swllples l’t!tt’t’llti$g~(It
<hl 1)1.“ Rlilximtlnl~ hlininlumc Metinc (;uidcd

4 1.5 ( ().6) ().2 (().6) ().}{ (().5) <().1
I ().() ( 0.0) ().() (1.0) ().(1 (1.0) <0.I
4 (}.4 ( ().7) -().8 (().7) ().[) (M) <().1
3 (),6 ( ().5) (),2 (().2) ().4 (().4) <().1
4 1.0 ( 0.6) -().2 (().4) [).:{ (().5) <(),1
4 I .4 ( 0.7) -().7 ((L7) ().2 (().5) <().1
1 0,7 ( ().6) ().7 (M) 0.7 (0.6) <(J.I

4 ().2 ( ().5) -().3 (().5) -().1 (().s) <0.1
3 2.5 ( 0.9) ().4 (0.5) 1.4 ((1.6) <().1
2 ().(1( [J.()) -1.2 (1.2) -(J.6 (().8) <[),1
4 1.I ( 1.5) -[).4 (().4) ().3 (M) <(),1
3 1.1 ( 1.0) (M (0.6) ().7 (().7) <0.1

1 3.7 ( 0.9) 1.7 (0.9) 2.7 (().9) <(). 1

1 0.0 ( (!.()) 0.() (().6) ().() (().6) <().1

ChoupSummary 4(J -J() 3.7 ( 0.9) -1.2 (1.2) 0.5 (().6) <().1

M“usteSite .Vtulwn.s,(.’ontrollerlAreus
33. AreaAB 103,066 4 4 ().6 ( (),5) -().9 (1.1) -0.() (0.6) <().1
34. AreaG-1

NE Corner 100,45(; 4 2 9.6 ( 1.2) 1.6 (0.5) 5.8 (1.2) <0.1
35. AreaG-2

SouthFcncc 97,618 4 4 1.9 ( 1.0) 0.2 (0.5) (J.8 (0.6) <0. i
36. Ar<.aG.3

Ci-?tc 24,100 1 1 1.()( 0.6) 1.0 (().6) 1.0 (0.6) <0.1
37. ArcsaG-4 H20Tank 49,124 2 ~9 1.3 ( 0.6) ().5 (0.6) 0.9 (().56 <0.1

—.-

GrOUySummary 15 13 9.6( 1.2) -0.9 (1.1) 1.9 (0.7) <0.1

%cc Fig. IV-4 for inapof on-sift’andpcrimclcrsbtioms.
bMinilllum ~t:[cc~b]c JImit= 4 x ]()-18 pCi/mL.

cUnccrtainlicsarcin parcn[hcscs.
dC.olllro]lcdareaDOEDcrivcdAirConcentration=2 x 10-12pCi/mL;
un~wntrolledareaDerivedConcentrationGuide= 3 x 10-ls pCi/mL.

Iv- 14
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LOS ALAMOSNATIONALLABORATORY
ENVIRONMENTAL SURVEILLANCE 1991

‘~

“1’;ddcl\’-ti. Airhornc 2J91U01)ll[’OntX!lltrtItiOICsfor 1~$1

(’oncentrtitions(afX/nlJ [lO-ls p(’i/nlI.)J—
TotulAir M).(If” No. of hletill us U
\’OIUllll” QIlili”lt”l”l)’Si~lll[ll~% Percentage of’

Sl:ltiOnI ,4}cati0nm (ni~) Simlplcs <hl 1)1.b hlilxirnulnc Mininwuc Mtmc Guided
—— —.

I{cgiotud .$”tu!imv(28-44 km), lltit.t}ntrt~llldArilas
i.E..ixliwi:j 68,(;(15 3 3 ().3 ((J.4) -0.2 (0.3) ().1 (().3) <().1
n i%tjt)filiuc-. 10,os5” 1 1 2.6 (1.1) 2.6 (1,1) 2.6 (1.1) <().1
3. sanulF1’ 8’.627 4 4 1.6 (0,7) ().2 (().4) 0.9 (0.s) <0.t—

2.6 (1.1)

().7 (().6)
0.1 (0.3)
0.2 (().3)
1.8 (1.4)
1.6 (0.8)
0.9 (().5)
6.1 (5.4)
(lot)(0.4)

0.8 (0.6)

1.3 (0.7)
0.2 (0.2)

0.7 (().3)

1.3 (0.6)
().6 (0.4)

().2 {0,3)

-0.2 (0.2)

0.1 (0.3)
-0.2 (0.4)
0,2 (0.5)

-0.4 (0.4)
tJ.4 (0.4)
0.8 (0.4)

-(J.2 (0,3)

tJ.(J(0.4)

1.2 @5)
O.(J(0.4)

(J.4 (0,5)

0.0 (0.4)
0.0 (0.6)

(J.11(0.5) <(J.1

().3 (().4) 4.1
0.1 (0.3) <().1
0.1 (0.4) <().1
1.(J (0.7) <0.1
0,8 (0.6) <0.1
(J.7 (().5) <().1

2.5 (1.8) <0.1
0.2 (0.4) <(1.1

0.3 (0.5) <0.1

1.3 (0.6) <0.1
0.1 (0.4) <0.1

().6 (0.4) <0.1

0.7 (0.4) <0.1
0.3 (0.5) <0.1

(W.%ifcStutim.s, l“(~nlrt~!l~*tlArilu.s
]1).TA.~1, DjJsi~t. y),q 17
20. I-A-21, Artw B (),(~)~
21. TA-6 77,254

22. TA-53 (lAMPF) f#),~7y
~~. TA.52, Bt.[asilt. ()~,()~~
24. TA-16,S Si[r 101,140
75 TA-]6-4SfJ 7J+y(,~-. .
V} TA-W-. 101,596
~?. -j-A.54 74,207
2%.TA-33 46,522
29. TA-2 (Olllt’ga) 71 ,ofj~

30. ihostrr P-2 65,812

31. TA-3 39,586
~? TA.~~. -. 16,17s

Gr[mijSummary

44 43 6.1 (5.4) -0.4 (0.4)

4
1
4
3
4
4
I
4
3
2
4
4
2
1

3 3.4 (0.8) 0.4 (0.3)
1 2.5 (1.0) 2.5 (1.0)
4 1.5 (0.5) 0.5 (0.4)
../ 6.4 (1.2) 0,9 (0.4)
: 1.4 ((-).5) 0.2 (0.5)
4 1.2 (0.4) -0.5 (().3)
I 1.3 (0.5) 1.3 (0.5)
3 4.3 (1.1) 0.8 (0.5)
1 31.4 (2.6) 1.6 (0.7)
2 1.2 (1.2) 0.2 (0.3)
4 1.5 (1.8) -0.3 (0.3)
3 1.0 (0.7) 0.0 (0.6)
2 1.4 (0.6) :.0 (0.5)
1 0.6 (0.9) 0.6 (0.9)

0.7 (0.6) <0.1

1.3 (0.5) <0.1
2.5 (1.0) <0.1
1.0 (0.6) <(J.1
3.0 (0.7) <0.1
0,7 (0.4) <O.1
0.7 (0.6) <0.1
1.3 (0.5) <0.1
1.7 (0.6) <0.1

18.2 (1.7) <0.1
0.7 (0.7) <0.1
0.5 (0.R) <0,1
0.5 (0.6) <0.1
1.2 (0.6) <0.1
0.6 (0.9) <0.1

40 35 31.4 (2.6) -0.5 (0,3) 2.4 (0.7) <0.1



LOS AIAMOS r~ATIONALLABORATORY
ENVIRONMENTAL SURVEILLANCE 1991

‘1’otulAh_ No. of
Vulunlt’ Monthly

‘1’ddtl\’-tl ([’onto)

(lmcenlrtstions (d X/n13IltJ-lgyf~Vnll.])

NWof hfe~n us u
Sumpks l’erctintn~wid”

StutiorrI,ocutiona (III-9 slmlpks <M D].h Nluximumv hlinhnumc nkn’ (;uidcd-.— —

li’u~tt~.Site .SMi;w.s, (.’tJntrt~lld*dArtu.s
33. Art.a AB 103,060 4 4 ().7 (0.3) -().5 (().1) ().1 (().3) <0.1
34. Ar\oirG-1

NE Ceruvr l(lo,-ts~) 4 2 13.4 (1.!l} 1.3 ((1.~) 5.() (1.()) <().I
35. Art$aG-2

SmrthFton(oto 97,t)IN 4 4 1.3 (().6) ().3 (().5) (),X ([).5) <0.1
36. AreaG-3

Gall’ ~~,]()() I 1 2.7 (0.7j 2.7 (0.7) 2,7 (().7) <(J.I
37. Arl,a G-4 }i,() “rank 49,124 2 2 1.5 ((J.6) ().7 (().4) 1,1 ((J.5) <(J.1.

(;nlup Summary 15 13 13.4 (1.5) -0.5 (().1) 1.9 (0.6) <0.1

%“t Fig. IV-4 for mapof localslalions.
~)~llllllltullldctctqablcIinliI = 3 x 10-J~@Vml-.

‘“Um”crlaintii.sarc in pzrcnthcws.
Jctlll[rclll(.dareaDOE m’riv~”dAir Conc”cntralim= 2 x ](]-]~pCi/nlL;
rmcwntrollcdaruaIXrivcdConccnlrationGuide= 2 x 1O-li pCi/mL.

usd ti)rcquipmcnlstmfigcltlc.alcd4(JmsOulhwcs[(If
G-1; it had~-UPusoilc.t~llc”t.lllrati(~tLsof upto40 pCi/g.
his areawasrcmcdiatcdin 191)(J,andair conccnlra-
tion..a[ G-1 dccrcasul10prtscntIcvcls. No incrcascs
in anyof Ihcolr-silcair conccnlrdtiolLswereobscrvcxt
in [hcamhicntair samplingnctwwrkdurkg thk [k
~h’rid.

Airc.tlllc.clltr~tit\[Lsof H?wcruAscrvcd to lx”clc-
iatcd atair sampk’r G-2. The 1991ai’cragcair cx}n-
c.cn[rati(lnwasmcastrrcdtohc360.(1( * 110.0)pCi/n#
(360.(]Ii I $(J.()]x I(J”l~}tCi/n)L). This c.~~llc”t.lltra[ic~llis

I(OSSIhan0.1% of Ihcon-si[cc.t~t]c.t.lltralil)ltguide. All
otherair samplm at Amr G mcasuml1{~c-oncc-nlra-
tims within Ihc rangeof [how ot-wrvc(tcismvhcre.
TIN G-2 air sampleris Iocatcdfrom? to 50 msouthof
shaflsusul 10disposeof hightr Icvclwaslccontaining
tritiumandrctlcctstheair conccntratiomCIOSCk) these
shafLs.

Olhcrradionuclirkair cwnccnlralionsW’crcalso
smalipcrccntagcsc]f[hcc.oltc.c.lltratioll”guidesand
rcflcctcdongoingnpcratioma! ArcsG during1991.
Thc totalcffccti~vdosew a mcmhvrof thepuhlicfrom

all AreaG operation!!duriog 191)1 was estimatedusing
CAP-W [o h ().009mrcm/yr(1991), or IL*SSthan 1%of
theEPA radiationlimit. Theserhscsarcsimilar to
dosescslimalcxt(orOpcraliOvsin prcvimrs)cars. These
cstimalcsarcml:firrncdby mulinccnvirmm’ntai
monitoringin ofl-silc areas.All nwasurutair concen-
trationsin off-si!careaswere Iws than(llfi of tht
DOE conccn[ratinrrguides.

TtN measuredair conccn[rationsat theTA-49 air
wrmplcrshnwcdnoincrcascabovebackgroundIuvcls.

TA-49 isanareaalongthesnuthcrnboundaryof [hc
bbordtory wherebcluwgroundcxpcrimcntswcvcpcr-
fonncdwilh tissionablcmatcriai(piu!oniumand
cnrichcxluranium)during1959-1960.

2. NonradioactiveAir Quality.

a. Introduction. Inaddi[imrIt) theradiological
monitoringrwtwnrk,theLaboratoryoprrallssa nclwork
of nonradiologicalambientair monitors. Btx. auscIhc

Los Alamos areaIicsin a rcmotcareafarfromIargc
mclrnpolitanareasandmajorsmrrccsof airpollution,
cxtcrwivcmonitoringhasnotbeencontlu(lcd. The

. . .



LOS ALAMOS NATIONALMBORATORY
ENVIRONMENTAL SURVEILLANCE 1991

“1’uhleIV-Y. Airhornr 24iAnIf“uncentrutionsfor ]9YI

(“oncentrutions(Kurd [10_18p(hil.])

‘1’(AIIAir No, uf NWuf Mmn IL%n
Volume Qu;trtcrly !&mph Percentage of

Stulit~nl.ocutior “ [m-y Simlplt%<1’tl!}l.“ hlaxc Mine Memc (;uided
—— —

I&’gitmd .Stutiotb ‘./ kttd, l!tl~.t~tt(rtjllt’tliirt’u
J. S;lllt;jFt. X()*()27 4 2 2.9 (0.9) !.4 (().9) 2.0 (0.9) <(J.1

-—.. —
fir{lui) Sumlnary 4 2- 2.9 (().9) 1.4 (0.9) 2.() ~(J.9) <u.1

Pcrimdcr .$”(utitm.s(()-/ kw), L’ni”t~tltrt~llt’dArt’us
(). LAJS AhIIItJS Airl)t}r[ 43,(1(>5 2 1 2.1 (1.(J) 1.7 ((J.7) 1.9 (().8) <0.1

I(J. FJISIGale IN),N.33 4 4 1.7 (().8) ().0 (().4) :;.8 (0.5) <0.1
13. While Rotok,

Piil{)n St’hol)l 43,721 2 ~ 1.1 (().5) 0.0 (().0) 0.5 (1.3) <0.1

15. V’hil(”Roc”k
FireStation 71,s10 3 3 1.1 (0.5) 0.0 (0.()) ().6 (0.3) <0.1

16. ~’i~ik.Roc”k
Na~arcm” 73,472 3 3 ().9 (0.4) 0.0 (0.0) 0.5 ([).3) <0.1

Gr{wpSummary 14 13 2.1 (1.0) 0.0 (().4) 0.8 (0.4) <0.1

(Jib.Silt*.Stulion.s,C“otllr(Jll(’d/\rt*u.$
3). TA-21, ArcirB (),~()~
21. TA.6 77,254
~z. ‘rA.5~ (LAMPF~ 69,279

?4. TA- 16,S Site 101,1-iO
26. TA-49 101,596
~7. TA.5~, Art.aG 74J97

30. Booster P-2 65,X12
31. TA 3 y),~gfi

I 0.() (().(J) 0.(1 (0.0) 0.0 ((w) <0.1
4 1.7 (0.8) 0.0 (0.0) 0.9 (0.5) C(I.1
3 1.6 (().7) 0.0 (0.0) 0.7 (0.4) <0.1
4 1.’/ (().7) 0.2 (0.3) 1.2 (U.6) <0.1
4 1.6 (0.7) 0.6 (0.6) 1.1 (0.6~ <0.1
() 14.5 (1.5) 3.4 (1.0) 10.8 (1.4) <0.1
~ 2.2 (().9) 0.0 (0.4) I.(J (0.7j <0.1
~ 1.6 (0.8) 1.3 (0.5) 1.5 (0.7) <(J.1

Gr(mi)Summary 24 2fJ 14.5 (1.5) 0.0 ((J.(J) 2.2 (0.6) <0.1

11’u.s[c.$’ile.Stution.s,L’onlrollcvla4rcu.s
34. AreaG-1

NE Corner 46,025 ~ 1 8.5 ( 1.5) 1.1 (0.8) 5.8 (1.2) <0.1
35. Awa G-2

SouIhFcntoc 47,422 7 2 (J.9( ().8) 0.8 (0.5) 0.9 (0.6) <0.1
36. Area G-3

Chic ~~,](~) 1 1 2.0 ( 0.9) 2.0 (0.9) 2.0 (().9) <0.1
37. ,~r~,aG--I }ilo Tal)k 23,(~06 1 1 ().9 ( 0.7) 0.9 (0.7) 0.9 (0.7) <().1

GroupSummary 6 5 8.5( 1.5) 0.8 (0.5) 2.4 (0.9) <0.1

“SCCFig. IV-4 for nla~)of stalionIlx”ati(jms.
h~fininlunrdclcctat)]climit = .-? x 1O-ltipCi/nlL.
%Jnucrtainlicsarc in i)artwlhcscs.
dct)lllrollc~ arta DOE h.rjvcd AirC“onccnlralion= 2 x lo-l? pCi/mL;
uncontridlcdareaDerivedConccn!rationGuide= 2 x 10-14pCi/rnL.

NOTE: Oniy timscAirwX statit]nsIistcdin thistablearcsampledfor z41Am.

\
IV- 11



LGS ALAMOS NATICNAL LABORATORY
/ ENVIRONMENTAL SURVEILLANCE 1991

‘I”uldrI\’-l I). Airhornc IInmiunl (.onccntt-utionsfor 1991

(hmmmtrutif-1)

‘1’ottilAir No. of No. of Ibfewras ii
t’tdume Qu:u-terly Sn:uplvs l’erctnta~e of

StijtiorrI .ocationn (nl~) SWlplt”.$Chll)l.b hftixinlunl~” Minimurnc hkwnc (;uided—

kegit)tttl(.%lulit~tl.$(28-/4 km),Un~stjtttro/l~OdAreus
1. F.\piril(>la 6N,(105 3 () 98.7 ( 9.X) 35.5( 3.s) 60.tq 6.1) <(),1
2. Pl)jtlaqu(’ 16,6H5 I () 15”?.4(15.7) 157.4(1s,7) 157.4(15.7) <().1
~. S~MaFl, X(1,627 4 0 110.3 (1 1.6) 1(13.7(1(1,4) 1OH.3(1(1.8) <(),1

Gr(!up.$ummary x 0 ]57.4 (15.7) 35.5{ 3.5) IOKN(1(J.9J <().1

IDerirnclurStations (0-4 knr), L:nt-t~nlrt~iltdArt’u.s
4. BarrancaSchool 74,783 3 () 92.1 ( 9.2) 32.5( 3.2) 58.9( 5.9) <().1
5. ArlarwasAvcIwr 29,24, i (J 39.5 ( 3.9) 39.5( 3.9) 39.5( 3.9) <(J.1
6. 4Nh Strcrt 96,046 4 0 66.2 ( 6.6) 22.4( 2.2) 36.6( 3.7) <0.1
7. ShellStation i)~,g~g 4 0 ~6.6 ( 8.6) 24.9( 2.5) 51.9( 5.2) <0.1
8. hll”lllmidd’s 92,392 4 0 109.2 (1 I.(J) 18.3( 1.8) 53.s( 5.3) <(),1
t). LM AlaIII(IS Airport 43,065 2 0 W.5 ( 8.9) s].] ( 8.1) 85.3( 8.5) <0. I

I(J. fist Gi~[~’ 100,833 4 0 61.5 ( 6.2) 26.7( 2.7) 42.9( 4.3) <().1
I 1. W1’11PM-1 101,572 4 (J 58.2 ( 5.8) 13.3( 1.3) 3(J.4( 3.0) <(). I
12. Ro)al Crest

Trailur Parli 69,245 3 () 3K5 ( 3.8) 19.1)( l.()) 2X.6( 2.X) <0.1
13. W’hi[cRock

PiimnSt”hlml 43,721 ?. () 17.4 ( 1.8) 13..2( 1.3) 15.3( 1.6) <().1
14. PajariltlA~.rcs 52,932 2 0 37.() ( 3.7) 14.5( 1.5) 25.8( 2.6) <().1
15. M’hittiRock

FireStation 71,810 3 0 45.7 ( 4.6) 17.6( 1.7) 34.7( 3.5) <(J.1
16 Whifc %ck

Na7arcnc 101,544 4 () 51.4 ( 5.1) 11.4( 1.2) 25.3( 2.s) <(),1
17. 13andclicr 63,776 3 () 25.3 ( 2.5) 14.1( 1.4) 20.5( 2.()) <0,1

GroupSummary 43 () 109.2 (11.0) 11.4( 1.2) 39.2( 3.9) <0.1

on..$lk .Wutions,Controlkd Areus
19. TA-21, DP Silc 99,917 4 0 98.2 ( 9.9) 23.5( 2.3) 64.5( 6.5) <().1
20. TA-21, Area B 9,602 1 0 44.4 ( 4.4) 44A( 4A) 44.4( 4.4) <().1
~j . q-A.6 77,254 4 0 83.3 ( 8.4) 32.()( 3.2) 53.5( 5.4) <(.).1
22. TA-53 (MMPF) 69,279 3 () 62.3 ( 6.3) 22,5( 2.2) 39.1( 3.9) <0.1
7J. ‘fA.52, BL.laSi:c 98,083 4 () 12S.5 (12.8) 20.()( 2.0) 55.5( 5.5) <().1
24. TA-16, S Sik 101,140 4 (J 62.2 ( 6.3) 24.7( 2.S) 44.()( 4.4) <0.1
~. -fA.16.450 28,566 1 () 35.1 ( 3.5) 35.1( 3.5) 35.1( 3.5)
26. TA-49

<0.1
101,596 4 (J 39.7 ( 4.()) 11.4( 1.2) 23.3( 2.3) <().1

27. TA-54 74,297 3 () 100.4 (10.0) 34,7( 3.4) 61.2( 6.1) <(J.1
~. TA.33 46,522 2 (J 18.6 ( 1.8) 6.2( 0.6) 12.4( 1.2) <().1
29. TA-2 (Omega) 71,968 4 () 67.8 ( 6.8) 25,5( 2.5) 48.1( 4.X) <().1
30. BOOslcrP-2 65,812 3 0 66.5 ( 6.7) 35.0( 3.5) 51.8( 5.2) <(J.]
31. TA-3 39,568 2 0 79.3 ( 7.9) 40,6( 4.0) 59.5( 6.()) <().1
32. TA-48 16,175 1 0 113.9 (11.4) 113,9(11.4j ] 13.9(11.4) <0.1
GroupSummary 40 0 128.5 (12.8) 6.2 (0.6) 50.5( 5.1) <0.1



LOS AL4MOS NATIONALLABORATORY
ENVIRONMENTAL SURVEILLANCE 1991

‘~

‘I”ulde1V-10(( ”ont.)

Concentt-ution\(~g/m~!

Total Air No, of Nu.of Meiln a%a
\’Oluniti (Jmrkrly Mmiples J)ercentugeuf

Stution 1,4wllionU (IIIJJ simlplt!s <Mill.h hltiximuntc Minirnumc hfe~lt” (;uidud————
11’u.ilc.Yilc .S!u;iws,(.”ontrtdlcdArcus

33. Arc’iiAB 103,()()6 4 () X2.2 ( R.2) 20.9( 2.(J) S0.7( 5.1) <().1
~~. Art,aG.]

NE Corner 1(10,459 4 () 83.!4( X.4) 27.8( 2X) 48.7( 4,Q) <().1
35. ArtsaG-2

SOuthFcnt”c 97,~lg 4 () N3.2( 8.3) 30.3( 3.(J) 46.4( 4.7) <().1
36. AreaG-3

Ga[c ~q,l(k) 1 () 34.1 ( 3.4) 34.1( 3.4) 34.1( 3A) <0.1
37. Arra G-4 }1,() ‘rank ~9,1~~ 2 () 8s.2 ( 8.8).. 10.3( 1.()) 49.2( 4.9) <().1

Grtwp Summary 17 () S8.2( 8.8) 10.3( 1.0) 45.8( 4.6) <().1
—

#S,.t.F;g.Jv..t ft>rn]:lpof [ot.aIs!31i0Jls.

l~~~injnlulll d~.[1’~.lill)]ciimil = 1 pg’n13.

%Jm.crlain(icsarc in ixircnthcscs.
d~O1ltrL)llL.~~r’.a DOE ~.ri\,L,~ Air Gm.cnlralion = 2 X l~)ap@3j

unmntrdld area Dcri\’udCtll\c.~”tltr;ltiollGuide= 1 x 105pg/1113.

blxmlory oiwraks monilm 10roulinciynmsurc iwi-
mary((w“c.rik”ria”) ix)ltutank,NaliomrlEmission

Scrndads for tia~ardous Air Pollutants(NESHAPj for
tu’r~ilium,acidprccipitittion,andvisibility. In 1991,
tiic L~txmr[oryalsomonilorcdtoxic.air poilutank+
(TAPs) aspartd a short-km shdy.

h. NlonitnringNetwork. The nt)nradiologit.at

mollill!ring nctwcrkcomists(d’a \aricty of monitoring
s1;11i(}m: om. c.rilcriiip}llulant monitor,nineberyllium
mtmitors,(Jnca(.idr “nmonitor,and(lnc\.isil)ili[y
monillwingsLllion. For the 1991TAPstudy,five a&Ji-
Ii{mal monitoring”silt’s wvrc usd.

c. I’ntmmyi’ullutun~s.Although it is h!xwatory

(n~ncd, IiIC N’uu” Nlcxi[v Entironmcn[ Dcpartmcnl
(Nil ED) l~pcratcslhc.ritcria ptdlutdnlnvmil(jringsla-
titmS(WII]of TA-49, a~.j:l~.l”nttt)13amh”lierNntional
!illuluIncIII. This station, whit+ bcgrn operation in the

sccwnd quarlcr of 199(J. tx}nlinuously monitorsair con-
ccnlraliomsof nitrogenrlil>xidc(N02), rwonc(03), and
suifur dioxkk (S02). Filters10triipsmallparticulate
mallrr (trssthan10 micronsin riiarnefcr- P,M,[)j arc

I
I

cwlicctcdevery6 daysandweighed. The NMED ana-
lyzcsall wsuitsandprovidestheresultsto theLabo-
ratory. Mcasuratcvoncconccntratiomdo notcxcccd
thefederalprimaryor secondarystandard.However,
[hcmaximumhourlyconcentrationcxcccdcd the Ncw

I!4cxicoambientstandard.

d. NIXHA1’(Beryllium). The Iaboiatorycon-
ductsberylliummonitoringat ninemonitoringstations;
oncregionalstation(28-44 km), fourpcrimctcrs“~tions
(()-4 km), andfouron-sitesta!iom...Quaticrlysamples

arctakenandiinalymi. Table IV-11prcsmtsthe
resultsfor 1991. All conccnwatiortswereWCIIbelow
Ihc Ncw Mexicoambiurtair staridards.

e. Acid Precipitation. The EnvirorrmcntalPro-
tw.tionGroup(EM-S) operatesa wetdepositionstation
!hatisparlof theNationaiAtmosphericDeposition

Program(NADP) network. The stationis locateda! tilt
BanriclicrNationalMrmumcnt.The corrcctcd1990and
1991annualandquancrlydepositionratesarc
presentedinTableIV-12.

Iv-l!)



LOS AMMOS NATI(.’NALLABORATORY
ENVIRONMENTAL SI)WEILLANCE 1991

‘l”ulde11’-11.Airlx~m~Ik”r}lliunll’orrcenlrutiomfor 1991

“l”otulAir N(J.of
\’oltmle Quw-tdy . (’untwtriilhms [ng/nI”’).— ———

Stutioll1,ocu;ions (nlJ) swnp:cs l$ltixirnumb illinimum” Jhkln”— ———————

PtJjtuqut. p~g~ -7 ().04 (().02) ().()3 (().()2) ().04 (().()2)—— ——-—

GnurjISuulmary 3 L (M (().()2) ().()3 (().(j2) ().()4 (().()2)

l’t”rbtti’lt’r.f”tutit~tl.v(O-4 ktn), LJn~”t~tir~~llt*dArt*t~.s
Iklrram”aS~”h(ll\l 60,()(’4 3 ().()2 (().()1) 0.02 (().(N)) ().()2 ~().()1)
L)s /M;IIIW, -WIJI Str{.(”; 70,73’7 3 ().()2 (0.01) 0.01 (().()()) 0.01 ((w])
ShcilSlalioll 67,5N4 3 (1.04 (().(M) (J.ol (().(x)) ().f12(().()0)
Paj;{riloA~”rcs 70,949 3 0.02 (().01) 0.01 ((J.(M) !).()! (().()0)
Bandl.licr 37,52s 2 0.()! (0.(10) 0.01 (().()()) ().(11(().()())

Goui: Summary 14 0.(!4 (().()1) (J.ol (().()[)) ().02 (().(J())

{)n-.%ilcStutions,C“ontrollcdArcus
TA-S2 EkstaSik 69,6s9 3 0.06 (0.01) 0.01 (().(J(J) 003 (().(K))
TA- 16S-Site 744,(W 3 0.02 (().01) 0.02 (0.01) 0.02 (().()1)
I“A-16-450 43,139 2 O.(J1 ((J.(MJ) (J.(J1 (0.01) (1.01 (W())
3-A-54,ArtsaG by QA ~~,#7~ 1 0.04 (().01) 0.04 ((MJ1) ().(J4(0.01)
I“A-J 3!J.SN6 2 0.01 (0.00) (J.(J1@,()(Jj ().(J1(O,(dJj

Grlwp !hmmary 11 0.06 ((J.(J1) 0.01 (0.01) (J.(J2(().()())

Dcposilionralcsfor Ilic varitwsitmit”spw.icsvary
u“idclyandan”somcwha;dcpctldcntWI prct”ipitation.
‘HNOhighvsttlcposi!ionrakesusuallyuolm-idcwrithhigh
prl’c”ipitation.The IOWCS[ratusnormallyoc~wrin the
W.inlt’r,probably rcflm”lingIlk! (Jr~”rcast”in wirul-hloww
dusl, The ioJLsin Ihc rainwalcrarc frombull]nt”arby
anddis[~nlan[hrojx)gcnil”andnaturalsourc-cs.High
ni[ratrandsulfatrd~”positi{mmayh“cauwdby antllru-
pt)gcnit.smrr~”cs,sul.hasnmtor-whi~”lcs,(wppur
Snlt.ltchtandpow’cr~,lanL>.

Thr naluralpH of rainfall,withoutallll]r(}~)[>gt”lli~”
cl)ntribulions,is unknown Bcc”auscof thet“onlribution

fromentrainedalkalint soilparticlesin Ihcsouthwcsl,
wilurali)H mayh. higherthan5.6, thepH of rainw’atcr
in cqui)itwiumwith atmosphericcarbundioxitk. Swnc
:;IwJit’sindicateIhattheremayhc an inverserclalion-
ship!wIwwnelevationandpHeffect thatlowcrxIht pH
of sampltsmeasuredin lhc fkld.

f. Visihilitj. Tlw Iabore!oryoin.ratesonc tral-+-
missomcltrto measurevisibility,adjaccn!1013amlclit’r
NalionalMonumcnI. As shownin Tabk IV-13, I}pic:ll
visibilityis highin lhcarea,wilh medianvisibililicsof
almost13(Jkm(82 mi). Summu-sshow the IOW?CM
vlsitrilily,duc 10highhumidityassouiatcdwill]
CVMMOJtaflcrnoo:lthunderstorms.AbouI 1(J9;of the
tinw Ihcvkibi!ity cxccc~Jcd190km (1 18MIJwith Ihc
maximumvisibditycxc.ccdilig223 km (14(J mi). TI]CSC
$.l~~ibijiti~sarc‘.harac.[~ristil. of CIc.anair art.asill r(.ja.

ti\ cly aridclir,jatcs.Visibility rmultsalsoarcprovided
to the:JationalParkScrv?ccfw publication.

g. Toxic Air Pollutants. DuringJanuary1991,
the Amatory conducteda shorl-term,inknsivc air
monitoringprogramto mlimatclhc impactof chemical
cmissionson Ihcambicnlaircnvironnwnt.Samplit,g
andanalysisof indicatorchtwicals requiredan

Iv-w
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“l”IMcIV-12.Am.titilund Qutu-ttirlyN-titDeposhionStutis?iMfor 199band .[991

1991P Qutirter

k“hst Sword Third k“ourth Tot*l—. .—
f%ld p}{ (sWdilrd uniLs)

Mean 4.9 4.9
Minimunt 4.4 4,4
Maximum 6.0 5,6

Prcc”ipitalion(in.) 2.2 1..4

Deposition(micrtt.~uiva)cm.spcrsquare.mck”r)
Ca 5,218 ;,2(J8
Mg 196 164
K 43 so

Na 363 202
NHd 857 839
NOJ 862 998
cl 215 243
S04 1,s20 1,379
P04 44 51
H 720 65(J

4.9
4.ti
5.6

4.8

1,196
1U6
4E

209
1,924
2,439

394

2,462
1’2

1,430

1991 Qunriw——.

5.2
4.8
5.6

3.3

440
69
26

131
5(J7
675
125

1,272
25

910

8,064
615
169
905

4,1?/
4.975

976
f ,633

2..3

3.710

k“hst &cond Third Foutill Totul—

Fiddp]{ (Stiitt.liid uniLs)
Mean 5.4 4.7 4.9 5.@
Micimum 4.7 ●4.5 4.7 4.8
Maximum 6.7 4.8 5.1 5.1

Prccipitalion(in.) 2.2 2.2 11.1 .j.~

Dciwsition(mirrocquivalcnt..per.,quarcmeter)
Ca 1,494 2,010 1,619 529
Mg 160 364 257 90
K 47 129 91 24
Na 218 413 331 776
NHd 317 1,542 1.718 463
Noj 680 1,686 3,573 784
c1 17) 398 493 168
S04 576 2,501 3,353 1,692
P04 o 9 8 0
H 230 640 3,260 840

aCalcndarycaf 1989dalawereprcscntcdin the ‘EnvironmentalSurvcillancc
at lms AJamosduring1990,”andwcrrmistakenlyidentifiedas 1990data.

5.0
4.5
6.7

2(i8

3,653
877
291

1,168
4,039
6,722
1,237
8,)21

17
4,970

I

Iv--?] _–J
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‘1’itl)lt11’-13. Nkiinn l’i~iljility hleiisuredat
IkmdeiitirNittionid hloounwnt in 1991

iildian Vixiljility
Sewon km (tni)—

inll~l~’ali~’caId high-scnsiti~,ily s[rfitcgyillorder t{}
dclc.~fc“h(’nlic”alsal very IL)W’l“tjlll”l’lllrati(~tlsin Ihc
an]bic[l[air as well as ItJaddress thecomplex1(’rrain
~~1~lnl,t~,orol:)gyof IINareaAml p~~tcnlialinlcrfcrcnL”L’S

!“r(jmLAMAlamos lwmnlunily cli]issions. g“hcindiLvrtor

l“hcnlit.alswere1“1)0s[’11lr~mlirIisl (~fm(~rcthan6(1(1
lh~ltnlitilair ~x~nlaminant.~rcgulalcdby IhcStak’of
Nrw Lfusicw.An inv~ntt)rypreparedin 198$showed
[hatlhc Lahmlory cnlilltxl50 o!’thesercgulalcdair
L“on[alnillanLs in amounLs grc;itt’r lhan 10 Ildyr. 01’

11]1.s1.50 cwm}xwnds, L-crlain compounds W’rrc

id(’nt ilicxlastrac”cablconly 10 bbtwatoryOi)cralions
simx m)otlwrnearbysourcx”s()! Ihcsec“hcmic’alsIikcly
cxisl, forcxamplc,acctoncand2-lmtanone. Olhcr
t.hcmi~”filswcrcchosen lhfitwouldtw Iraccatdc10non-
~k)rall~ry sour~.cs.For insltimx$,(Chcnli(.ahindic”alivc

ol”autonli)bilccmissiorxswereIargctcd.Ovcra!l,20
organic”vapors,6 mcta]s,and5 inl)rganil”a~.idvaixm

vwrc L“hoscnas targct comiwumls. These wm

mcasurd at five silcs around Ihc btx)ralory over seven

conwcutivc days in January 1991. The silts were
w:lcc”lcdbasedon several c“rilcria,im”ludingj)roxinlily

m LANL’s areas of highcslcmissions,historicalwind
dir~.c. .. patterns,utility in cs[ilnatioll,theimpactof
LANL cmissiolLsONtheLOSAlamoscommunity,and
(in somecases)proximitytoclcclriua]power.

The rtsuhsof thesamplingprogramarcsumma-
riml in?ablcsIV-14-IV-I (i. All threeIargclchcmiml
groupsweresampledat TA-3 (Silt’s A andB) andthe
backgroundmonitorIocalcdnearBandclicrNational
Nfonumrnt.The hackgroumlmonitor,Im”atcdupwind
of lhc bboratory, wasincludedto measureambicnl
chemicalconccntralii)rwnotassociatedwith LANL.
Acidsweretheonlychrmicalssampledby themonitors
locatedal TA-55 andTA-59. Thesemonitorswere
silcdspecifically[0 measureacidconccntratioms,
trccauscacidsaretheprimarychcmica]cmissirm from

D. SurfiIceWa~r Monitoring

1. Introduction.

Surfal.cwalersfrom regional,pcrimclcr, andon-silc
slaliomarcmonilorcd10pr(widcroulincsurvcillamv
of cnvironmcntaI cl“fci”Lsol” Lhorah}ry op{-rittio[ls.” AI;

dcs(.rihcdin Srction11.C,G(’olt)gy-H~’drology,[here
an’ noperennialsurt”accwaterflowsthatcxlt’ndC“om-
plc[clyacrossthe blx}rafory in any of th(-c.dnyons.

Spring-fc(! I1OW(~rigiuatingon the flanks of IIIC JCIIIC>Z

Mountains in Los Alanms Canyon Inailltains a Ilow

illto the bs Alamos Rcscmoir thal cwntinucsonto IIILO

wcslcro Ix)rtion of Ihc Laboratory.Tw$ohavespring-
Lxl flowsovershortdistarrccscas[01-Ihc Lahmtory in
White Rtx-kCanyon. ThesearcPajaritoCanyon(on
LosAlamosGmnty kind)andAnchoCanyon(on DOE
land). Periodicnaturalsurfaw runoffoc”cursin lwt~
modes:1)springsnowmcltrunoffoccursoverhighly
variablepcnodsof Iimc (days10week-s)al a low dis-
chargeralcandmlimcnt load,and2) summerrunoff
fromIhundemtormsoccursovera shorlperiodof”time
(hours)at a highr.lischargcrateandscdimcl:lload.
Noneof thesesurfacewalerswithin (1ICLah~ratoryarc
a sourceof municii)al,industrial,or irrigationwaler
supply. Ttw watersarculilind by wildlife.

Mostcanyomrcccivedischargesfromsotnc01lhc
approximately140NatiimalPollutantDischargeElimi-
nationSyslcm(NPDES) permittedindustrialand
sanitarycfilucnl outfalls. Theseeffluentssui)port11OWS
for varyingdistancesin sonwof lhc canvoms.The
largestefllucnt-supportedflow is in SandiaCanyon
fromtheTA-3 SanitarySewagePlant. in 199$,irca{cd
radioactiveliquidwastecffluclllscontainingrrsidual
radioactivitywerereleasedonly fromthecentral

IV-22
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‘hide IV-14. Sumnmryof Acid 1)MIfor Seven-Day !$wnplingPeriod for All
k“iveSites for 1991

StdiOn Rlinimum Maximum ‘1’I.V-J’l;I.4

—— @ni.’ @n13 pglm-;

72-.7,5’IILJ(A)
Iiydroc”hloricAcid
Hydrolluoric Acid
Nitric Acid
PhosphoricAcid
Sulluric$Acsid

72 -.?.Silf!(n)
1Iydmshloric Acid
Hydrolluoric Acid
Nitric kid
Phosphoric-Acid
Sulfuric At.id

72 .5.T
Hyd:~.x.hh)ric.Acid
Hydrolluorit. AL”id
Nitric Acid
PhosphoricAcid
~ulluri~” A[:id

TA.59
Hydrochloric.Acid
HydrolluoricAcid
Nitric Acid
PhosphoricAcid
Sull”urit.Acid

Background
Hydrochloric Acid
H}drotluoric Acid
Nitric Acid
PhosphoricAc”id
SulfuricAcsid

ND (<O.1)t)

ND (cO.07~
().29
ND (<0.5)
().2

ND (<0.1)
ND (<0.07)
0.34
ND (<0.5)
0.3

ND (<0.1)
ND (<0.07)
0.34
ND (<0.5)
().3

0.1
ND (<().07)
0.31
ND (<0,5)
().5

ND (<0.1)
ND (<0.07)
().34
ND (<0.5)
ND (0.2)

ND (<().1)
ND (<0.07)
0.47
ND (<0.5)
1.8

0.2
ND (<0.07)
0.67
ND (<0.5)
1.8

0.2
ND (<0.07)
0.71
ND (<0.5)
3.3

0.6
ND (,<0.07)
0.78
ND (<0.5)
2.7

0.2
ND (<0.07)
0.92
ND (<0.5)
0.2

aThisconcentrationis theoccupationalexposurestandard.
l~ND= Nt)ll~dctcclcd;llufl~~r in pamnthcscsis thedcmtion IcVd.

‘This isa ceilingvalue,a conccrrtralionneverto lx cxu!edcd.
dHN03 Limit ~f~tcc.ljoll (LOD) = 0.03 pg/m3; H2S04 LOD = 0.2 Pdm3.
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7500”
26W
5200~
1000
100(1

7500’
2600C
52W~
1000
1000

7500C
2600C
5200d
1000
1000

7500’
2600’
5200d
1000
1000

75~oc

2600’
5200d
1000
1000
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‘1’uhlcI\’-IS. SuIIImwyof NlctalsDuta for Seven-Duy%mlplingPeriod for
‘I”hmwSites for 1991

Stution hlinimum Muximum T1.v-)’t:l.a
pglnl~ @nt3 @nP

Iii-.? .Stir(A)
Bcryll ium
Catlnlium
Chromium
L4’aLl
Sil\’cr
Urdtlium

X4 -.3.Si(e(1))
BCryllium
cadmium
Chromium
ixad
Silver
Uraniun:

Buckgrourrd
Bcryllium
Cadmium
Chromium
Lead
Silvcr
Uranium

ND (<O.ol)t”
ND (<0.02)
ND (<0.03)
0.01
ND (<0.05)
ND (<O.])

ND (<0.01)
ND (<0.02J
ND (<0.03)
0.01
ND (<0.05)
ND (<0.1)

ND (<0.01)
ND (<0.02)
ND (<0.03)
0.01
ND (<0.05)
ND (<0.1)

ND (<0.01)
ND (<0.02)
ND (<0,03)
0.04
ND (<0.05)
ND (<0.1)

ND (<0.01)
ND (<0.!)2)
ND (<0.03)
().()3
ND (<0,05)
ND (<(!.1)

ND (<0.01)
ND (<0.02)
ND (<0.03)
0.01
ND (<0.05)
ND (<0.1)

2C
1OC

500
50d

10
50

3!

](JC

500
5(J(t

10
50

2C
](JC

500
50d

10
50

aThisconmntratiiwis theoccrqx+tionalexi)(~surcstandard.
bND = Nollc~~t~ct~d;l~uln~r jn parcnthcstsistheklcclion bd.
cHun~ancar~.inogcn.
dLilllit ~f~ctcction (LOD) for lead = O.o1 l@m3
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‘1’;ddeIV-16. Sunlnmry of ol~wrics Datafor Se\en-Duy Sampling Period for
‘1’hreeSit&sfor 1991

Stution Minimum Muximum T1.v-I’lf;14a
@n13 pg/m3 pg/m3

M-.1 .Sitc(A)
AL”L’1(1111”
BCnzt’111’
2-F3uta110111”
cyd(dllwllll’
Elhytth”nw Ill’
11-H1’.wlll’
Nft”lhanol
McIhyli’nr~.ldwidr
Tolu;tm”
1,1,I -Tric”lll[~r(}ctllaIl(”
11,111,~)-x}’lt’111’s
TNMHCd
HalogcnatcdTNMHC

X4-.?.Sife(B)
AL”CI1)IIC
Bcllzt’llc
2-ButiiIlo]lt
Cyclohcxanc
EIl@cnwnc
n-licxan~

McIhanol
Mc[h)icnt c.hioricic
Tolucnc
1,1,1-Trit.I]lt~rlJctllalll.
O,m,p-xylm!s

TNMH@
Htiiogcnatcd TNMH~

lhckgroud
A(sck)nc
Bclm’nc!
2-ButaIIonc
Cyclohcxanc
EIhyibcnzcnc
n-Hcxanc
hfclha1101
Mc[hj’lcncc“hlori(lc
Tolucnc
1,1,1-Tric.i)lor(J(:[llallc
O,nl,p-xylcllcs
TNMH@
HaiogcnattxlTNMHC

1.2
().8

ND (<1.5)’
ND (c 1.0)
ND (c(j.4)

1.1
ND (< 1.5)
ND (<(),2)

2.5
().7
0.8

69.9
3.7

1.8
1.1

ND (<] .5)
ND (<].())
ND (<0.4)

1.0
ND (cl .5)
ND (<0.2)

4.1
().7
().8

94.2
3.6

ND (<0.7)
ND (<0.4)
ND (<1.5)
ND (<3.4)
ND (<0.4)
ND (<1.0)
ND (<1.5)
ND (<0.2)

17
().5

ND (<0.4)
67.2

3.6

43.3
5.8
5.3

13t].2

2.4
3.6

12,7
6.1
15.9
11.1
10.8

393.(J
19.0

30.0
4.1

10.7
137.7

1.7
2.9

92.0
4,5
14.4
16.4
7,4

482,0
15.6

7.6
1,0
2.5

810.0
ND (<0.4)

1.5
21.0

1.0
19.1
73.5
1.4

1,060.0
86.0

aThisconccntratimlis theoccupationalexposurestandard.
bHrmancarcinogen.
‘ND = Nonedc!cctcd;numberin parcnlhcscsis thedetectionICVCL
~TL)[ainonnl~[han~hydrocarbon.

1,78[),000
32,000b

590,00U
1,030,000

434,000
176,000
262,000
174,000h
377,000

1,91O,O(10
434,000

1,780,000
32,000b

590,000
1,030,000

434,000
176,000
262,000
174,000b
377,000

1,910,000
434,000

1,780,000
32,000b

590,000
1,030,000

434,000
176,000
262,000
174,000b
377,000

1,910,000
434,000
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Ridioat.live Liquid Wii~tt’“rrttilm+nlPlaIIIal TA-50
inlc~111(s~t)rli+ ndad Ciinyon LImintigc. In Ilk. past,

Puctdoand Los Alamos Canyonstilso rcc”civcdcl!lu-

CIIL>Lttillii illi ng r~dk)ac”li~’il)’.
C~)Ilcc’Illraliolls01”mdionuc”lidl’sill t’ll\’irt)llllll’lllfll

w;ill.r samples, whl’[h~’rwi(hin I IN.DOEsik’ Iwundtiry

or 01”1”sik, an’ compared Mill) lhc ingl>lcd wall. r

d~riv~’d(“(:[l(t.lltrali(lll guides lbr mcml~’rs0[ IIK’ public.

~SCxSSc(”[ionV.C,2, Mt’Ih(IL!sfor Dow C:ill.ulaIi{JIIslor

I“lirthcrcxplarlalit~n.) Routim’ c.hctllil”alantilJwosot”
W“ilIcr s:iIlli)lCshaW h’cn c“arricd OUlfor lllii]ly COll-

slilut’nls over a numth”ro!’}’carx10monitor”genera]

w’i~tcrqualily. For Ihc strcol;l l“hannclsIIMI crossiht

DOE Laboratory laxls, rl’sullsol”analyscsof”surl”iic-c
Waler samplesfrom !hc on-silc and dowwstrcamotl’-silc

Iolviliom for llt)IlraditJac”ii\’t’(“hi’nlit$alquality analyses

arc ciunparcd wi[!] Nhl ED Livcst(x”kand Wilrllifc

Walcring standardsas Ihcw arc Ihc most likly polcn-

tial wiifcr usc(NMWQCC 199’). Noattcmpt is made

10cviiluatc waler qualily in the regional rivers or

cnlircly off-silt prrennifiI slrcams.

2. hlonitoring Network.

TIN localions of surfa(c waler monitoring stations

arc shnwmin Figs. IV-5 aII(JIV-6 and arc listed in

Table D-Y.

a. Regional Stations. Regional surfacewater

sfimplcswere COIICC”IC(Jwithin 75 km (47 mi) of the

L~hwalory from six sialiowson the Rio Grandc, the Rio

Chama, am.1JCIIWZRiver. The six water sampling sla-

tions arc Iocakxl al current or former U.S. Gcol:lgica!

Surwy (USGS) gaging stations. These waters provide

baselinedata for rxiiochcmical and chcmicai analyses

in areashcyon(l the Laboratory boundary. Stalions on

the Ri:) GranrJcwere at Embudo, Otowi, Cmhiti, and

Bcrnalillo (a former gaging station).

The Rio Grande at Otowti, just castof Los Alamos,

hasa drainage area of 37,000 km? (14,300 miz) in

southernGdorado and northern Ncw Mcxicw.

Discharge for Ihc periods of record (1895-1905 and

1909-1990) hasranged from a minimum of 1.7 m3/s

(60 ft3/s) in 1902 to 691 m3/s (24,400 ft3/s) in 1920.

The dischargefor water year 1990 (Oetobcr 1989

through September 1990) ranged from 15.7 m3/s

(555 113/s)in Oetobcr to 242 m3/s (8,560 ft3/s) in May

(USGS 1992).

SANTAFE

C&o ‘m
SCAi-E

LEGEND

● SAMPLINGLOCATION

F’ig. IV-5. Regional surface water, scdimcnl, and—
soil sampling locations. (Map dcnoks general locations
only; sccTable D-9 for spccilic locations.)

The Rio Chama is a tributary 10the Rio Granr.lc

upslrcam from Los Alamos. At Chamita on the Rio

Chama, the drainage area above the station is
~,143 krn~(3,143 miz) in northcr,~NCWMexico,

together with a small area in soulhcrn Gdorado. SIII:.C

1971, some flow hasresulted from tramsmountain

diversion water from the San Juan drainage. Flow al

the Chamita gage is govcrrwd by rclcasc from several

reservoirs. Discharge at Chamita during waler year

1990 ranged from 1.4 m3/s (51 ft3/s) in January M 108
m3/s(s,820 ft3/s) in June.

The station at Jcmez on the Jcmcz Rivcrdrains an

area of the Jcmcz Mountains west of Los Alamos. The

Fenton Hill Hot Dry Rock Geothermal Facility (TA-57)

is located within this drainage. Tbc drainagc area is

small, about 1,220 km2 (471 mi2). During water year

1990, dischargeranged from 0.4 m3/s (14 113/s)in

Dcccmber to 30.3 m3/s (1,070 f13/s)in April. The river

is a tributary to the Rio Grandc downstream fro!n Los

A!amos.

Surface waters from the Rio Grandc, the Rio
Chama, and Jcmcz River are used for irrigation of crops

m the
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\;1111”}s,IM)III ll~)>lrt’ilIll aid doN’llslfl”;1Ill [’roll] 1.4)s

..11;1II)()>. “I”tkst’riil.ls rIII] Ihn)ugh r.x”r~’aIioll;lI ;Irl.ax011
S1:1IL”dIltl t~’111’ril1 la 1111S.
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F“ig.I\’-6. Surfacv w’akr samj)ling locatioms011and m:ar Ihc Laboratory site. (Map denotes
gcm”ralhx.ationsnnly; scc Table D-9 for spcc.iil. locations.)
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1.1“1111(’Ills IwIwc’c’11I952 aId I ‘)S4. St~IIlt’rl’sidu;iIs
rcIIIii ill, I)r i 1)1;1rily ;Isstx.iaI(xI w’ilII W*LIillll”llls, IllaI ar(.
suIlj(’1”1I(Jn.>KS[h’ nsit)ll aid rt’d isht)luIion ill surliit.t’

I1OW’. 1)1) (’illl)’i~ll prcscnlly rc{”iilcs s(~llll”~illlilary

Iol”lluloItl l“n~[llIII($Irl.alnl,.111plalll al “l”~\-2I. Sanlljling
NMll(~m t.t)nsisl(Jl”lwxl surl’;l~’l’w’;lI1or sla1ions iII 1>}>

(’illl\’(111, 1)1’s-I and1)[’s.4.

III IIIC rr~lpi.rrcac.h01”1AMI\laIII(M (’aIl!(~II (alxwc
Sl;i[it)l] LAO-I), Ihcrc W’t.rt’rl’lcas(s 01”Irt’filt.dand

unlrt.alt’d Gldi(Ji\cli\’ut’lllul’ ntsduril!g 1111”l’arl icsl )’cars
(~1’(~ilc,ratil~m al “I”A- ] (Iatl, 194(1s)aml St) IIILo rt’k”asc 01”

t“t)t)li IIg W’ii[c$rI“rolll111(6rl’.w.an h rl’;lcl(~rit[ “I”A-2. ‘1’11(.

1.{)s/\l;lll}os C’illl}’(Jll Llriii]lagl iilso rt’txiv~’ddislh:trgl$

LXJU1;Iitli ng >Luu1’radi(viLIitili’ ill ~)rt.t’il)us yt.a rs In)m

!ht sallilx I> m’wagt” hgot)n S~SItOHIaI 1.Ahl Pf: (TA-S3).

Ill 19S9, llItolt~w-lt’tcl radi(vll’li~l. waslt’ slrc”alllw“as

S1’1);1IVlt’d I“rtullIhtssallilar! s)’slL’111ill ‘1”/1-5.3;Illd

dirlxlld illl(j a Iolal r~’lcnli(m,ct’aj~llrali~’t’l;Ig{M}IL

“I”1ll.rl. is n(~ruvill)’M)mc surt’ac.cIlmv ill [ht. w’~’s[trn-

IIIt~>Ijx~rli(~n{)1”LAMAI; IIII(ISC:III}’lJIIw’ilhin thl”

1;tl~t~ral(}rywhil”il is nl;iinlaincd by disl”hargcl“n~lnIht’

1.4)s~~laln(h Rcscrw)ir. This lll~w’gene’ra]lyinlillril(s

III( 511;III(N’ailuI’ium ill IIIIslanyon and is dl,pll’l(d

Ixl’tlrl. rl”itL”ilillg1111’l“;hlt”rn rnargill l)t Ilk’ blx)mlorj al

SIJI(. R(wd .4. W;jttor(iualily in [ilis ~)(}rli(~ll(d”1AM

/11;1[110sC’il[1}’t~llis moNilorixl”1~)’:.;1lllpll’S 01”lilt’ a ilUVi;l i

\{’il!L”r. (S1’t’ St”t”(l(ill Vll !~lr [ur[h{’r illf{]rlll;i[k)ll.)

SmIW’lln’ilwili 1)1’Ic”I1SiilUEllt” lilt’ aliuviull) sul’lic.icnliy

I() r(’~ult iII SIIIIICsurfa(”cll~N’ Ix’yt)nd SI; II1OR(vd4 for

~arying pl.ritds in IIN”sl)ring. 1u IIIC faii ld’ I991, III1o
l_lSGS,ull&.r l.l)n[ra~.[lo 1111sLah)rilk)ry’, rcsum~dL“Oll-

Iilwl)us (~~n”r;~lion01a slrl.anllltnv gaging slalion a short

dis[;tm”l’upsln”amfrtull SI;IIC R(~iid4.

Nl(ulard;d C2inyonhasa sIIv Illrlrain;lgcarea Iivrl

II{*;IA iit TA-3. Industrial liquid Wiisli’scontaining

rxdil)nu(-lidc$sarc coil~”(llx!and proc’~”sscdal Ihc inr.hrs-

l;ial WmIC [rcatnn’ni pkIIII ill TA-5[) u’hic.h~IatIcd oiJcr-
;IIion in 1963. Alicr [r(’i]tll]~’ntthe cltlucnts arc r(”lcascd

iwo Morlamlad Cirnyon. MOSId’ IiICrcsiduii]sarc now

a:,wc iaId w’ilh tilt. ml im IILSin the M nyon. h.
iiltl.lll(q 1~1”Irdnsuranic”cxmlanlinants is ah)ul

4)() nlCi, cnlirrly lx~nlainc”d(m sill”(SllJkt’r 1991).

l{}dr(lltlgic sludics in Ihc c.iin}’l}nwere iniliatd by lhc

USCiS in 1W). Sinc”cthat Iirnc, ltwrc hashccn no sur-

I’ill”t” wall”r 1ll)W IX’yold Ilk’ Lalx)ratory’s houndary

t~.cauw [ht. sma!l drainage arua in Ihc upper part of Ihc

(’iill}’oll rcsulL~in lirnilt”d runoff and h“c”a USCa IiliL”k

scc(im ()[”unsalurald ailuviunl in the iowcr c“anyon

ailows r;tpid inlill:ation and sl(}ragcof runoff wh(’n it

dolts{)~c”ur.Om’ :,urfac’cwak$rstaliljn, Gaging
$Iiil it~n1 ((; S- i ) is Im”iilcda sht)rt dislanc”cdownstrcanl

l“r~jlnIhc CI”IIUCIIIr(.lcm$ pl~inl. Most w’ak”rquiili[y

t~lvx’rvatiomsin Mt)r~ miad Canyon arc madr on Ihc

alluvial wiikr. (Sk$(.S(’clitw Vll I(lr Iurlh($r inlornui-
Iion.) ‘I”hrrl’st’diiiwn[ Irfips arc”h)latd about 3 knl

(2 mi) dowwslrcalll I“rtmlIhc ci”ilurnl dis(”hargcin

W)rta iuk+dC.iiIly( .I1h) dissipak’ Ihc cnt’rgy 01 n]aj[~r

Ihundcmil)rlll runtIfl”CVCIIL%and scllk out lrarrsp(~rtcd

scdinll’llLs. 1[ is ii]~prt)xin]alclyan{)lhl’r 1.5 knl ( 1 mi) h)

III(Sl~iwral~jry h]umta ry wilt! %+N[ldt. t’oILsoPucbk).
ofhr.truus. Samtid C.aIIyoII hasa small

llrfiil]itg(”arcii ll]ii( ht6dds(NI Rijiirik) Pld IL$tiUat TA-3.

The canyon rm itcs tooling Iltwt’r Id(nvdmvn frlm lhc

TA-3 power plant amt trcirlcdsilllilary cl”llucnlsfrom

TA-3. Trcald C!”llUCIILSfrjmt lhc TA-3 saniliiry lrcat-

mcnl piiinl lorm ii pcrvmifil >Ircat:l in a shorl n“ac.hof

Ilk’ upper canyon. Only during sumnwr lhunck’r-

showt.rsdocsslrt’iim Ilow rcac.il the bh~rall)ry hmnd -

ary al State Road 4. Only during periods d’ heavy

Ihundrrslorms or snowmcll docs surfac.cI1OWfrt>nl
Sandia CaIIyon rxtcmt hcyond Lahmtory ixmndarics

(Jrrt”dtl IiIC Rio Grdc. Three surlac.cwater sampling

slilllolls, SCS- 1, SC’S-2, and SCS-3, arc jo~.aIcd ill []IC
n.tit.h1)1”Ilk’ canyon ~wntiiiuingp~’rcnnialll~m’ main-

Iain(’d by lhc cfflul”nts.

Surlac.cwater samplesaw collcctctl in Ihrcc olhcr

on-site canyons: Cairada dcl Bucy, Pajarito, and Water

(aI Beta Hole). The Ilows at tbcsc louatiomsarc pri-

marily mainlaincd by dllucnts but do include some

nalurai Ilows. Spring supixwtd flow’s in Waler and

Anc.hoCarlyorLsarc sanqk! at the DOE boundary

where thesestrcarm join the Rio Gran&.

3. Anulytittil Result...

a. Ibdirwhemicwi Analyses. The rl’suitsof

radioc+~”mi(”alanalysesof surface waler samples for

1991 arc ILSICCIin Table IV-17. All rcsuhsarc brlow~

the DOE Dcrivccl Concentration Guides that limit

potential cxpmxrrcto the public from ingestion of water

10Icvcls Ix’iow Ihc DOE public dose iimit (SCC

Appcmlix A.). TIN majority of Ihc rcsu!Lsarc near or

below analytical rnclhod dctcclion limiLs. Of lirc fcw al

or above dc[cclim limits, mosl arc from lm.aliom will]

previously known c.t~lltarl~ir~til>rl:the Ac.id-PucMo

Canyon and the Mortanrlad C2inyonhwaliom. The

plutonium analysesfor the JCIIM.ZRiver and the Frijolcs

Stream. t Bandclicr Natimai Monunwnt Hcadquamrs

sample an’ just at the dctcctim limit, but bcc.auscthc~’

1!’-29
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! Talk I\’-l 7 ((:ont.~

Gross
HJ 90s lJ7~- [lranium

l~~cution

~~}’u ~~ru Gamma

(pcill.) (n(X./1.) (p(wl.) ( yg/L) (p{::’ I.) (PCi/L) (Counts/m injlJ

I DP--I,m Alwnos (lmyuns
DPS-1
DPS--I

I$forttmdwi (“tinyon
GS-1

Other Areas
Cafiada dc] Bucy
Pajarito Canyon
W“atcrCanyon at Beta
Ancho at Rio Gramk

~
‘d %mdia Canyon

Scs-1
s~.~

SCS-3

Limits of
Dctcctiond

DCG for
Public Dusec

Dn’ in 1991
Dry in 1991

SccSection VI1.C. IC

().5 (0.3) N/A 10.10 (85.00)
0.1 (tl.3) N;A 334.00(131.()())
(?.3(0.3) N/A 53.60 (67.70)

().0 (0.:) ().7 (0.6) -3.82 (73.20)

0.2 (0.3) N/A woo (93.00)
0.5 (0.3) NIA 273.00 (121 .00)

0.4 (0.3) NIA NjA

0.4 3 40

XM-)o 1000 3(-)00

0.3 (().1)
!).1 [0.())
0.3 (0.0)
0.6 (0.5)

1.G (0.1)
().9 (0.1)
0.8 (0.1)

1

800

().0()0 ((LO1O)
0.004 (0.007)

-0.004 (0.004)
(J.004 (0.004)

0.005 (0.00s)
0.013 (0.009)
0.0(-)0 (0.olu)

4-I

().01[’ (0.01(-))
0.013 (().007)
0.()()4 (0.004)
0.004 ((-1.om)

0.009 (0.007)
0.00s (0.010)
().000(0.010)

0.02

60

12(! (70)
90 (70)
10 (80)

110 (m)
xl (70)

200 (s0)

50

—

‘Radioactivity counting uncertainties (*1 standard deviation) am shown in pa~’[itht’s(~s.
hscc Sllccialstud~~~lntmnsp{l~(Jfradioa~lli,itvon se(jim~ntsh Pueblo and Los Alamos Canyons in Scclion IV. E.5.a Of the Sediments and soils

Monitoring for sampling rcsuhs.
Clndividual rvsult not availahle this year, wc radinchcmical m.suit..discussionin Scc[ion VII.C. 1 for ra~c of values.
‘See Scctior VI II.D.
%x Appendix A.



LOS AIAMOS NATIONALLABORATORY
ENVIRONMENTAL SURVEILLANCE 1991

art’ mll in 1!1(.t’.xpt’l”ld ralio I“oru’orldw”id{.litIlt)bl

(J{UJ’;OPUaborrl21)lilll,s ‘Jsl%), il is unlikl.ly Ihc ‘Jsllr

k’alu(osarl”rcprcsculalivc, ‘l”hclrilium level ill lhc saqn-
.

1)I1oLII t.ny)ll.s Slrc:\Ill al Bandl.lil’r th“adquarl(’rsis

highl.r ll;an sccII pn’viously or lhaII ~’xl)l’tlld l~lr

n“git~mlWvrlcrx:h{n$vt’cr, Ihc wnlplc al I;rijlllc’s IiiiiloIl

I’urlht’rd(nvmlrcam fit the Rio Graldc LIOcsII(II shtnv

aIIy LI1.Itx”IaIII(otrilirrnl. Most (}1’Ihc tx”siumanalyscs

iil~]k”ar k) h’ tibovl”I}ILsdclt”loli(}nIi nlils, brrlvi’cn Ihc

kirg,t.s[is iil~)ul 10’:4(JI IIIC DOE guidt’. 11’coauscIhc

imliIidu;il Ilwasurcnlcn[ um”crlainlicsarc s{)1;Irgc (most

.Ilorl”lhaIl halt 01”1111.rcpl~rl(”d~fiilrrcand mI:ging up 10

:il nltv+l2[) Iimcs) aml arc gcncra11)”imwnsislctll W’i!hlhL’

grt)ssgamma nwirsrrn$nn’IILs,il is 1101]ikt>]yIhal Ibt”y

rcprcsclll real Virllrcs. lll]jlro~’t’lllt’ills art. Irning llliiLit”h)
ilk’t.csium ~wuntingproccdurciJmJcquiimwm Ior 1992

liu)t arc cxim’trd 10rrsuil in m(~rcconlirlrncu in tiw

1111’;lsllrt’1}1~’l~ls.

~~uilipic lllt’aSUft”ll)t’llLS1)1ratiilxrc”livilyon scL!i-

IINIIIS Iramsimlcd i:~ Ptrt’bll>and L>s Aianv,}sbnytms

ar~”ilrcscnlccland LIis(wsswi in Scuimrnt and Soiis,

St’cli(ln IV. E.5.a.

h. Nmrrudiumtive .4nuiystis. The rt%uiLsof

nuljt~rc“hcnlicvilinra melt’rs ill surfac”cwal(”rsampics for
11)1)1 art. iis[t.d ill T;ltjll. IV- IX. Th~’resultsarc consis-

ILonlwill] Ih(wc ohscnt’d ill i)rci’ilms years, showing

somt”(’xpcc.lcdva:iabilily. Th(’ nlcirsurcmt’nl$in ~’itl~tfi
frltlll areasrcc.civillgtoillucIIls sh(nv M)mc cllct’( from

1}]l>sl$CSHIUCSIIIS.NOIKd IIILSIlll):isurt’I]It’IIL%CXLTCCIany

lil]li[s Ior drinking vak’r S}tSICmSeven though such

SI:IIda rds arc not api)iic.abic10Ihl”w surfacv w’alcrs.

I“hc r~sullsot’mclal analysrs lul surlac.cRealtorsanl-
plcs 1“ 1991 arc liskxi ill TaMc iV- 19. Thr levels arc

gcm.rally twnsisl~.nlW,ilhi>rct’iousobscrvatiomsin Ihc

rltlul. nt rt.icascart’as.N1(JSI01”ihc nlcasun8mcnLs w’crc

III;IJC” Ii)r thr Iirst limt. this }’car (Rcgiowr] amJ

Pt.rill]t’lt.r-OIIlc’r) aId w“ili scn’c as a basefor fulurc

comixirisom. The oniy lc~’c]sahwc Ihc LiI.1’shx”kand
Wiid]ilc \Valcring sland;jrdsillL”iULh! lhc a]uminum and

scirnium icvcis al Ihc CJS- 1 io~vlil~nit] Jbfl)tirlliild

Can}wn. Onc olih.r s(’icnium itwci, lhc sarnpicfrom

V’alcr Canyon, is jusl Irn.lowIhc stamiani. Hov ivcr,

Ii]is scixmti iwwi is only siighliy above Ihc analytical

n~cILld tlclcc”tioniimit, wi]ici) is 807( of lhc standard.

ANc’ffon wiii bc made in 1992 to obtain a Iowcr scic-

nium dclcctiori Iimil for rnorc~xmfidcnccin

cx)IIlparis(Ins with slandards.

AIItilyscosli~rtjr~::tlli{xw’cn.I)t.r]iwllld 011sl)nN.sur-

lit”c wealth Ihis }’c”irr,“I”hl$;tmil~s<’si[l(ludld lhLO
w>laliic, scmitwialilr, and PC’UajlalJ’stos(s(x’ Srclitlll

viii.[~ Itl[ dt$[;~ik’d!ihlill~s 01”J);lr;l!lll.[(”h). /%111. 11[”!ilLo

a 11;:iyst’s LIL’lL’llld I Ijt’ i)rtw’ llLoL”01”a IIJ’ (!1”Ilk. lxllll -

pounds. “I”ht s{)url.1sSaIIIpiIOd im”ludcd Al”id W(ir,

Pul’t)hl i, i’ul’ldo 2, ;Illd i+rl$t)i~~3 ill 1111.i’ulldo (’an)oll;

Dix,j. ] all~ 1)ps.~ ijl ~W AiaIIILN ~;iII~”(}II; ~IId SC”S-1,

SC’S-2, SC’S-3 ill Samiia Can)’on.

4. IAmg-’I”errri “[’rends.

lmg-lcrm Ircmis 01 diwt>ivrd radil~nu~liliutxm-

l’(’ltlralil~l]sin surfal”l’\\lIIL”r in Purl)l(>C’iill)’on(H I“ornwr

rcirasc art-a) art”tici>ic”tcdin Fig. iV-7. Tlwsr ml.a-
surt’nwnlsvwrc n}aLIcon sami)lcs (x~ii~”(ltd aI SI;Ilil>l]

PucldO3, W’hit”lli%a shortdislam”cupslrt.am t~l lilt’ LxJn-

1lUCIICXt~t’Pucldt~and Los Ahrmos CaIiyt\ns. Ti\is is

rt’ilrt.st”lilfitii’t’01”lhc Sur(acvwaler ll(wv lhat HIO\ItSS011

site into IIIC Iowcr n’ac”hO( Los Alamos C’aIIy{w 011San

ild<’ltulso Pucbhl. In gerrcrai, lhcrc hash’cn ir (it’cm.asc

in t.l}mt)imv! ‘JxPu and 23Q,24(’Pu(in s(~iuli(lll) over

[hrc’cand a hail”ticc.adcs$,() lhc imint where most rw”cnt

Im’tisurcnlt’nls art’ bch’ th-lto~”liO1liimils. TheInlium

wn~.t’n[rii liorLs i)ca kcxlin 1982 and Ililv(.Lic’c”rcasd over

lik’ iasl 10 )Icars10vaiucs Iyi)ic”aiiyotwrvcd iu

n“gionaisurfa(-cw’alcrsald very near III(”d(”l~”clion

limit oflhc n)c’lht)dsofanaij!sis. More transixwj,of

radioa~-livily (u”cwrsas scdim(.nls ar(. susiwndcda Id

mowd t)y IIIL. surfacx. w’atl$rflow. This aspct.[of ofl”-

sik’ transi)llti I“r(lnrPut.bil) Can}l)n into IMs Aiamos

Canyon is drsL.rih4 in th(”li)lh~w’ingscc”tion,Scdimcn[

and Soil Nf[)nill)rillg.

E. Sediment and Soil !iIoniiwing

1. Intrwductiun.

Scdimc.nlsand soils from rcgil~naj,ix’rim(”lcr’,and

on-silt’ iot. aliolLsan: monilorcd 11)i)rl)lfidc r(mlinc

survciliam.c 01 cuvironnwr]tai cl”fct.tsoi”laboratory

oiwralions. Ontomajor rncchanism0( lrarr..imrr01”Lx)tI-

taruillanls is the hydrologic.c}cic, prim”ii)ally in surttic”c

waler, as shctt cro; ion of soil, and subsqutsIIIly as sus-

ixndcd stxiimcnl or buiioaci in sud”ac.crumd-t’in

carryms. Many cxmlarninarlLshaiv an at”finityft)r

altachnwnl 10s(;il or scdimcnl i)artic”ilv,b} ads(~rpli,)n

or ion cxcfiangc. Thus cwntanlinantsfrl)rn airtwrnc

dcpositionj cfllucnt discharges,or Lrlli)ianrwdrch”as,cs

w.raily btxwmc assoc.ialcd W’iih sl>iis(jr scdint~.nls.



Talde IV-18. Chemical Quality of Surfaw Water-s (n@l. )

Total Conduc-

Hard- tivlty
Station S102 Ca Mg K Na Cl F CO-l HC03 P04-P S04 NO1-N CN TXk9 ness pHb (~mho/em)

REGIONAI. STA TIONS
RioChiimaat Chami[a 15 51 9.4 ~.~ 19 3
RioGrandcatEmbudo 21 31 5.2 2.4 12 3
RioGrandeal Olmb.i 20 43 7.2 .?.4 17 4
Rio Grandcat Gx.hili 19 45 7.1 f.~ ]8 ~

RioGrandcat Bcrnalillu 19 4s 7.3 3.2 25 12
JcmczRiver 27 33 3.2 4.3 I& 19

PERIMETER STATIONS (OFF SITE)
Radioactive EffiuetItReleaseAreas

Aci&l~et]lo canyons .
AcidWeir 17 29 3,2 7.9 81 ~1~

Pueblo 1 24 31 5.?. 8.7 65 162

Pueblo 2 Drs in 1991
Other Areas

GuajeGnym 5s 10
LOSAlamosRescrvoii 3-J 9

MortandadatRio Grandc 89 26
PajaritoatRio Grarrdc 70 ?L
FrijolesatParkHeadquarters 40 10

Frijoles at Rio Gtandc 59 10

ON-SITE STATIONS
)&uiioiictiveEfl~.etu RtiecseAreas

Acid-Pue?!o Canyons
Pueblo3 72 24

Mortandad Cunyon
~;>;-1 39 190

~]p--bs Alamw$ Canyons
DPS-1
DPS-4

2.4 2.9 10 1

2.7 ~.~ 99

7.7 14.0 80 49

4.8 2.2 12 6

2.8 2.0 11 4

3.3 2.6 10 3

3.3 14.0 79 51

33.0 43.0 16(J 7

Dryin 1991
Dryin 1991

02 <5

0.3 <5
0.3 <5
0.3 <5
0.4 <5
0.4 <5

0.3 <2
0.3 <2

0.3 <5
02 <s

1.1 12
0.4 <5
f-J’J <~

<0.2 <s

0.9 <2

0.3 <5

78
7(I
S1
so
S9
67

35
53

39
?.4

11$
83
33
H

118

70

()?

o,~

(1.?
0.1

0.2
0.1

0.3
0.7

0.3
0.1
s?

0.3
0.3
0.3

8.9

().?

112

33
69
64
72

13

12

18

3
4

3s
s
s
3

38

s

<0.04
0.s
0.1
0.1
0.1
0.0

0.7
0.3

0.0
0.0
8.7
0.7
0.0

<0.04

13.4

3.2

<0.01 7~~

<0.01 148
<0.01 106
<0.01 197
<0.01 86
<0.01 192

<0.01 362

<0.01 3~~

O.cl 176
0.01 66

<0.01 432
<0.01 198
0.01 90

d.ul 144

0.040 414

(-).014 248

168
10:
13Q
IQ

1.13
96

OS

w

3s
3s
96
6C
37
3s

7s

610

8.0
8.(I
!3.0
8.0
7.9

7.9

5.s
7.3

7.4
7.2

8.6
8.3
7.5
73

7.4

7.s

320
181
257
225
2s4
207

631
562

89
80

569
177
89
9R

316

138
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Table 1\’-l9. (cont.)

LocaIlon .M ,\l A* II l). Cd (-r CrI CU Fc Ila w w SI . . >“/ SD Sr TI V 78

Snndh (linyort
KS.] O(Mll 0.1 SA n,! I <rwrxls XA o (1144 <mm rl.ol2 (m d-lom2 0.01s 6.170 n.r!:o 0.(s)? am dor O.dxl 0,115 O.m-ax 0011 0 O.w

m: 0001 n.: S(A 011 <Omm SA 0.0131 .(l.ofsi 0010 o.4a dmrn 0.006
S(S3

0176 <o.m 0.01: I-iUU> am Ooxl 0.114 o.alo2 0.011 0031

awl 0.1 s!,\ 0.11 <O(XMIS SA (101.W <(LOIN 0.010 O.u dwuo2 o.rx37 0.1s0 <0.01 0.SI03 aaxl? d.(u 0.020 0.1)3 0.U702 O(I1I 0(1>7

DrinhngW*ICI

Symsn Iirrut O.@h cd’ o .Olh Closh 1.CC O.>c (mm” (1.05C omh Clolb S.oc

IJwshrk ●nt+
U’IIJII(CWatmng

Imlld S.rl 0.0: 5.0 0.0s 1.0 1.0 0.5 0.01 0.1 0.05 0.1 x

----------------------------------------------------------------- ----------------------------------
a
IJXS thansyrnhd (<) rncnnsnwrsurcrncntwas

h
Iwlnw Ihc spccificddctccliwr limit of thr analytical rnc;hod.

Maximum contamirwntk!wl for pnmisrycwnstitucnts,applicahlc 10 drinking w“atcrsy,stcm,given here for comparisononly, sce Appendix A.

“Maximunl contaminantlc\’cl for sc.nndary constikrcnts,applicahlc to drinking u.atcr systcm.given hcm for comparisononly, scc Appendix A.

‘New ILfcxicaWater Qu~lity StandardsapplicaMcto s!rcamsfor dcsigr-mtcdWCS,git.cn here for cmmpansnnonly, scc Appndix A.
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Fig. IV-7. Puddo-3, tritiumandplutoniumconcentrations.

o

Acxxmlillgly, soil) ;Ir(. monitored at rcprcscnta[ivc

Io(”aliollsac’rosslhc htx>ralory, and sulinlcnL$arc
sampled in all canyons,whclhcr perennial or inlcrnlil-

11’111,Ih;ll crossIh(’ hlx)ralory lilllLIS.

Thl.r~.arcnostandardsdirt”~.tlyapplicabkto
Gdimt”liv:L“ontanlinaliollOfsoilsor scdinlcnLs;rather,

Ihc ]L’t’clsof L“ontanIinanLs 011soi]s or Scciimcnls Inusl

Ix inltirprctcd by nlcalLs of pathway ana]yscs that

dclcrminc Ihc c“onscqrwnc”csin Icrms of doseto humans

‘1 the conlaminalcd partic”lcsarc either ingcslcdor

illhal~xl. (SW %clion V.C.2, Methods of DOSCCalcu-

I;itiom, t-orfurther information.) As an indication of

cnvir(lnmcntal contamination Icvcls attributable to Los

Alamos opcraliomj Ihc rcsuhsof the annual sampling

arc compared 10levels allrihutirb]c to worldwide fallout

m natural background. Rcsuhsof analysesof radionu-

clidcs in soil and sediment samplesfrom regional sta-

tions nwtincly collcc(ctl from 1974 through 1986 were

usedto csttiidishstatistical linliLsfur WOtldWjdCfallout

Ic.vclsof H3, ‘)Sr, 137CS,238Pu,and 239.240Puand

natural background Icvcls of total uranium in northern

Ncw Mexico soils and sediments(Purtymun 1987a).

The average of the concentration Icvcls in thesesam-

ples plus twice the standardd:viation of Ihc mean was

usedto establish the upper limiLs01”worldwide fallout

or natural backgroundconccntratior-s.

2. Mmitoring Network

The sediment samp!ing locations arc shown in

Fig. IV-8 (Regional), Fig. IV-9 (Pcrimc:cr and On

Site), and Fig. IV-10 (Solid Waste Managcmcnt Areas)

and arc Iistcd in Table D-10. The locations of the soil

sampling localions arc shown in Fig. IV-8 (Regional)

and Fig. IV-1 1 (Pcrimctcr and On Site), and listed in

Table D-1 1. Tbc stxiimcnt sfaliomsarc organim! in ttrc

sanw groupingsas the surface water sampling locations

discussedin the previous section, Surface Water

Monitoring. That section contains the basic rationale

for the groupingsand related historic information.

Some detail specific to sediment samples is included in

the following paragraphs.
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a. Regional Stations. Titc regional statims for

both soils and stream wxrimcnls arc ]ocatcd in the three

major dtainagcs in noflhcrn h’cw Mcxko surrounding

the Laboratory. Onc addhhal soil sl?lhn h localcd
near Sdnta ~ruz bkc, acrossthL :?i.) Grarrdcvailcy to

the no~hcastof the Laboratory.

Special samplesof Iakc striimcnt.. arc also collcctcd

from three locations in Abiquiu IUscwoir on the Rio

Chama upstreamfrom Los Alamos and three locations

in Cochiti Reservoir on the Rio Grartdc downstream of

IAM A!amos. The two !akcsarc the nearesttipsircam

and downstream lakes. These sediment samplesarc

uscrlto obtain better detection limits whcrranalyzing

for 2=Pu and 239’24(]Puby using 1 kg samples(1WI

times the massusrial)y used for analyses). hrgc sam-

ples increasethe sensitivity of the plutonium analyses

and arc ncccssaryw effectively evaluate plutonium

ccmccntrationsduc to worldwide fallout from

atmospherictests.

b. Perimeter (Off-Site) Stations. The Radioac-

tive Effluent Release Area sedirncntstationsarc located

to representthe off-site drainagesaffected by transport

of residualsfrom past releases,as discussedin the prc-

h IV-3X

viuus section. Tnc off-silt’ Al”id Can)ImI tind PucMu

Canyon areasco;llain an tstiinatcd 150 nlC’i of pluhb
nium from the 1(M4- 11)64CI’llUCIIIwk.ascs ink) A~kl
Canyon (ESG I(:ti 1), h“ stinlpling station al Acid W1-ir
attlwconllwnlxd’ At”id and Pucldo C’anyons. ‘I”lw

oil”-silcp[]rlion oI LA)SAla IIIos C-aIiyon cxmlaimsan
cslimatcd 30 mC i (J1”pluk)niu m; three slalions arc stinl -

plcd roulinc]y. ?’riimsport ol’ twntaminatctl sctlimcnt.s

off silt is discuss.xllx-low. Olhcr scditncnt locations

arc sampled in ordw to cover all 111(:canyonsiilcllxling

thosewithout perennial (low. Several scdinwnt san]-

plcs arc cdiccttd in lht olf-site portion of”Mortamta(t
Canyon on San Ildcfimso Puchlo to documcnl condi-

tions downgradicnt from the on-site residual contan]i-

nation as discusstxlin the previous scc.tion. Also,

sediment sampks arc taken in (Iw Rio Grandc at Coon-

tlucnccswith major canyom thal crossthe Laboratory

and adjacent public of San IILMOILSO PUCMOlands.

The six pcrinwtcr soil stationswithin 4 km (2.5 mi)

O( the bboratory pcrimctcr arc Incakxl to cmphasizc

the inhabiltd areas10the notlh and cast of the

hboratory.

c. On-Site Stations. The on-site sediment stations

arc grouped into Radioactive Efllucnt RclcascArt’as,

Solid WastC Managcmcnt Areas, and Other Canyons.

The Rauioactivc El”tlucntRclcasc Areas arc the

samc asthose usedfor the Surface Water Stations (s(”c

Section IV.D.2 for hisloric.information). TrarLsportof

contamiratcd sulimcnts off site from Pueblo C3nyon k

discusstd bdow. Transpoti of contamilwtl>dsediments

within thl”on-site portion of Mortantkid Canyon and tlw

sediment traps is discussedhclow. No off-site tran.spoti

of contaminatedscdinwnts from Mortandad Canyon

hasoccurrtd; no contaminated runoff has rcachcdor

cxtcndcd past the Laboratory boundary since twfflrc the

TA-50 treatment plant startctl operating in 1963.

ScdimcnLsfrom natural drainagcsaround two

Radioaclivc Solid Waste Managcmcnt Arc”asarc sam-

pled to monitor transpofi of radioaclivit y from surtact.

contamination. Nine sampling stationswere Mtab-

Iishcd in 1982 outside the pcrimctcr fcncc iit TA-54,

Am G (Fig. 1V-101)), w monitor possible lransport of

radionuclidcs by sheet erosion !“romlhc active was!c

storageand disposalarea. %Mnc radiomwlidrs arc

ttansportcdfrom the surface at ArthaG in suspendedor

bed sedimentsinto channtilsthat drain the area. This

contamination is from the land surface and is not

related to the buriut wastes in the pits and shafts. [t is

I
I
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“1’ahkIV-22. KadiochemicalAnalycs of Sniis 1

Tntal Gross Gross Gross
t{~ %r i.17(:~ tlranlum 2.upu Z~9,240j~ 241AM Alp!l& Ikta Gamma

lmalhrr (n(X/I.)a (p(w@ (p{:ilg) ( m #g) (pci/@ (pCWcl (pCi/@ (pci/@ (pCiJ’gl (cpm/@

f/@tJM/.%ik

Rio Chama 0.2 (o.3)~
Emtuto -0.2 (0.3)

f)lowi 0.s (0.3)
SantaCrw .0.2 (0.3)
Cochi!i ().1 (0.3)
Bcmalillo 4).1 (0.3)
Jcmm -0.1 (0.3)

PerimeterS011s(ofYs\tc)
SportsmanClub 0.1 (0.3)
Ninth Mma 0.9 (0.3)
NearTA-tVGT Sile 0.2 (0.3)
NearTA-49 -0.1 (0.3)
White Rock- East 0.1 (0.3)
Tsankawi ().1 (().3)

On-Site!$oils
TA-21DPSitc 1.4 (0.3)
ht of TA-S3
TA-50
2-MileMesa
=St of TA54
R-Site-RD-East
PotrilloIMvc
S-SiteTA-16
DT-9
NearTA-33

Background
Statistical
timid

1.2 ((M)
1.2(0.3)
0.8(0.3)
0.2(0.3)
0.8(0.3)
0.3(0.3)
0,3(0.3)
-0.3(0.3)
2.()(().4)

NIAC
N~A
N(A
N{A
N/A
NIA
NIA

NIA
N/A
NIA
MA
NIA
NIA

NIA
NIA
NIA
N/A
NIA
NIA
NIA
N,IA
N/,\
N/A

().88

0.2 (0.1)
0.8 (0.2)
o.~ (0.1)
1.1 (0.2)
1.7 (0.3)
(M (().1)
().2 (0.1)

0.3 (0.1)
G.3 (0.1)
1.2 (M)
1.0 (0.2)
0.7 (0.2)
0.7 (0.2)

1.9 (0.3)
0.3 (0.1)
0.1 (0.1)
0.2 (0.1)
0.2 (0.1)
().5 (0.1)
0.3 (0.1)
0.2 (0.1)
0.3 (0.2)
0.3 (0.1)

1.09

2.2 (0.2)
2.3 (0.2)
2.7 (0.3)
2.9 @.3)
2.s (Ooq
1.9 (0.2)
2.3 (0.2)

3.s (0.4)
4.2 (0.4)
3.1 (0.3)
4.0 (0.4)
3.5 @4)
4.0 (0.4)

~.$?(f).4)
2.4 (0.2)
3.9 (Wj
3.7 (0.4)
3.X (0.4)
2.4 (0.2)
4.0 (0.4)
3.9 @.4)
3.() (().3)
2.8 (0.3)

3.4

moo (0.002)
0.001 (0.002)
0.002 (0.002)
0.003 (0.002)
0.001 (o.oii2)
O.rxll (0.001)
(WO2 (0.002)

().003 (0.002)
0.003 (0.001)
0.002 (0.002)
O.(lm (0.002)
0.007 (0.002)
0.003 (0.002)

0.002 (0.001)
0.002 (0.003)
0.001 (0.002)
0.006 (0.003)
0.001 (0.001)
0.002 (0.001)
0.001 @ooI)
moo (0.001)
O.000 (0.000)
0.006 (0.006)

0.005

0.001 (().001)
0.016 (n.oo2)
0.064 (0.008)
0.042 (0.003)
0.014 (mf12)
0.004 (0.002)
0.003 (0.001)

0.008 (0.003)
0.017 (0.002)
0.048 (0.004)
0.!3-34(0.003)
0.020 (0.002)
0.013 (0.002)

0.002 (fl.ool)
0.010 (0.002)
0.043 [0.003)
0.012 (0.003)
0.005 (0.001)
0.017 (0.002)
(-),005(0.001)
0.001 (0.001)
fmoo (moo)
0.005 (0.002)

fjo~

IWA
IWA
N/A
N/A

N/A
N/A
NfA

NIA
NIA
NIA
NtA
NIA
NiA

NIA
NIA
NIA
NIA
N!A
NIA
NfA
NIA
tWA
NIA

—

10 ( 2)
8 ( 2)
4 ( 1)

12 ( 3)
13 ( 3)
6 ( 1)

110 (20)

12 (3)
11 (2)
6 (1)
9 (2)

12 (3)
10 (2)

12 (3)
11 (2)
15 (3)
11 (2)
10 (2)
8 (2)

10 (2)
11 (?)
10 (2)
26 (b)

—

4 (1)
17 (2)
3 (o)
7 (1)
4 (1)
3 (0)
2 (0)

6 (1)
5 (1)
6 (;)
6 (1)
6 (1)
5 (1)

s (1)
4 (1)

10 (1)
4 (1)
4 (1)
4 (o)
4 (1)
~ I(y

4 ;0;
6 (1)

—

2 (1)
? (())
3 (1)
4 (1)
4 (1)
~ (~)
2 (o)

3 (i)
3 (1)
2 (1)
4 (1)
4 (1)
3 (1)

3 (1)
3 (1)
4 (1)
3 (1)
2 (o)
2 (1)
4 (1)
. . . ..* f 1 )

3 (1)
3 (1)

6.6

‘Tritiumas tritiatcdwaterinmoisturvdistillmj fromsanq:lc.
hRadioaC.livllv ‘.,)ullllllg un’.~fial)li~s (~ I slandard dc\’iatiwl) atl?shl~wi~in par~ntll~’s~s.

CN/AmeansanalysisImtpcrlorrmxt,lostinanalysis.or notcomplctcd.
dAvcmg@,Ilus ~ ~[andard d~via~it~l)s01’n~~asun.m~nlsin It”gionatMlllpi~S197+ !9S~(~fi!’mun 1987a)o



LOS ALAMOSNATIOIJALIABCJFiATORY
ENVIHOrJMENTALSURVEILLANCE 1991 —-~

;1Ixlul ().5 1,};IIxIul I, I nC’i/l., “#.’tlit’ll, w“hiil.i(lw’l$r,ar(”

SIi!i i]r(ltvllliy aiNI\’1.i~al”iigr(mI:d. NtI tltnfit~usst~ur(“1’

~xwirl lx’ id(”nlil”iul. W’ ilhcr 1101”Spri]lg m)r Si)ring 9A
~~’:i1,.r >illllj~ll”> l’r(w! ( )Ll(>lm’r 1W 1 Sh(jw’t.cl Iriliuln

lt’vl.i~ alx)~k’111(m)rl[}ai dl,ltxlion ilnlils (Ml ‘r”al)it.

\’ii-_2 aml ais(l sollll” ii)t’c’iiil lt~w’-dt[~~li(,ll iin]il

;IMIi~’sl.srlir(lr[ld in !il.l”liol] Vii. t:. 1). A jx)ItIIIia i
Sourt.t,{’(w[d IROa k.111WII Iriliu in-~x>nlarninalcd soii arca

ill ‘i”A-3.~,t$’hil.11is i(xaItx.i alx)ut 2 mih ui)grildicllt in

a sid(”drainag(. I() (“’h~i[iuchui ( “any(in. 1lowcift ;“,!h(.rc

is m) obvious nwl”hallismIIJ IIhI\’LO~“[Jlll;ill]ill;llf”ds(~ii

lhal Iir t)!’ a rutl,~fl’(ot’1’nlIhdl W’tluiti’101aisi) rlilull’ Ihc

Iriliull} ill IIlt]islurl.siglifitanll)’. I“l;isarea Ufiil k

illv(’sligaicd iII A“IAil in 1111’I“ulur(”und(.r Ilk. Envir(m-

nl( III;! i Rcslt)ralion (liR~ ProgriiIII R1.s(wrc”cCtlns(.rva-

Iion and Rll”(n,~’ryA(I (RC’RA) Fiic”ilityinw’s[ig;itii)n

(RN) Ihat inl”iud~s“1’A-33(SW Scttil)li lil.B.l.h). The

R[’1 W~Jrki)lanrn(wmpassing TA-33, sutuniltul I() EPA

in May 1992, in~ludcst’ic]dstimi)iing tasks10iwlp

dell’rmimsw’h(”thl”rI-A-33 cwuhi lx. the s(urr(v.

ThLOrmI]Ls Ior xdim~.nt siiitlplts fr(m~the st)iid

rtidiwrl’live w“astt’arcas(Tahlc IV-21) we’retwmsislcnl

with prc%’iousohscrvatioms. Ar(mlld Ar(’a G at TA-54,

Ihc slalislic”ai ltiil(~u[ lcvcis Iilr 238PuanWor 23yC2q(’PU

wvrc c’xt”w’dt’dal Stations G-2, G-5, G-6, G-7, and G-8.

The I(OVCISarc gcncraity in the same range as otwcrvcd

in previous ~’carswi!h th( cxc”t’ptionof station G-5.

whit”hmay lx’IIWrmdl of highl.rthan typical runoff
during Illc summer of 1991.

Tritium il’vcls in IIK soil samplesaround Area G

w’crcwithin Ihc genera] range olwt$rvcdin soiis and did

nol rciwal the anomalously higil levels sccl, in 1990.

Sulfic(iucnl 10 the waler rckasc from TA-54 (SCC

Sc{.[ion V. B3.b. for additional information), several

spc(’ial szmplcs were coliccmi along a small drainage

lcarling from lhc north CXJgcof TA-54 clown into

Cafiada A’] Bucy, joining the nlain c$hannclsiightly up-

slrcam of Location G-9. The first SC!collcckxi cm

January 7, 1991, showed tritium conccntratims in the

waler or soil moislrrrc ranging up 100.29 pCi/14. These

san]idcscxkvkxl from a point about 1(I ft north of the

TA-54 f:ncc in [he rclcascpath for ahout 8(NJf!, the

ai)parcnt fanhcst point of flow asjr.rdgcdfn)l]i lhc

presenceof ice. A subwqucnt scI collcctcd on

March 27, 1991, showed a dcc.linein concentration to

ahout 0.053 ~Ci/L at the sanlc point 1(Jft north of the

fcncc lint!. At “hepoint where lhc drainage rrachcd the

CairadaM 13ucychanrrcl,ihc corrcentrationwas about
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‘1’uldvIV-2.3. ‘1’rww Metals in Sediment..

‘I”ruce Nlvtals in Wution Kxtrwts from Sediment (n@.)m

Shtions AU AS nit (“(l (Wr i[g Pt) se

W:(;l(JNAI. ,Sl;i TION.S Not all stationswrrc satnplcd I(Ir Inctals in 1991; sw utxt srl”tionof tablr
for lf~ltilrccovrritblr mrtals in M’hilc Rock Canyon statI(MLs.

l’liWhfA’W’R .$’lx ‘/’foN.S(01:1””.S171:)
Rudi(mtisc 1{’J7uc:J(Rdru.w Arru.s

Acid -lDueldu{hnyon
At”id Wrir <().()231’<().()2 ().47 <().0 I ().()
Put’t)lll 1 <().()3 <().()2 [).55 <().0 I <(),()
PU1’MO2 <().()3 <().()2 ().+ <(),01 <().()

1)18- [As Almws ( unyun

<().()()()6 <().(15
<0.0006” <().()s
<().()()(M) <0.05

1AMAlamos al ToIavI <0.03 <(),()2 ().s7 <0.01 <().01 <0,()()()6 <(J.05
Los AliInNN ::! LA 2 <0.fJ3 <().()2 ().51 <0.01 <().0! <0.(M)06 <(J.(J5
b}s Alanws al Otowi <(J.(J3 <(J.02 (J.42 <().(J] <(J.(J1 <0.(J(MJ6 <(J.(J5

olherArcu.v Scc srmntl srclion 01”Ialdc fur 10lal rt”cxnwrablcrntlals

Acid i)uvldo ( “tmyuu
I{anlilk}n Bend Spring
Put’hll)3
PUCMOat SR-4

i)i)-l~)s Almtws (’unyon
DPS- 1
DPS-4
Los A)anws at Bridge
lms Alanms at LAO-1
bs Alanms at GS- 1
IAM Alanws at IJU1-3
Los Alanws al LA04.5
Los Alanws al SR-4

Murtmtdtid t:unyun
Mortandad near CMR
MortamJadW GS-1
Mortandadat GS-I
Mortanhl af MCO-5
Monandad al MCO-7
Mortamladat MCO-9
Mortandadat MCO-13

Limit for EPA
Toxicity Criteria

<(J.(J3 <(J.02
<(J.03 <(J.fJ2
<(J.(J3 <(J.(J2

<0.03 <O.(J2
<().()3 <().02
<O.(J3 <(J.02
<().(J3 <().(J2
<().023 <(J.(J2
<(JSJ3 <().02
<(),03 <(J.02
<0.(13 <0.02

-() (J3 <(J.(J2
<(J.(J~ <(J.(J2
<0.023 <(J.(J2
<0.03 <(J.(J2
<[J,(J3 <(J.02
<0.03 <(J.(J2
<0.03 <(J.(J2

5 5

(1.4)
().46
(J.2X

(J.53
().76
i).55
(J.33
().3()
().46
(J.4t+
().4(J

0.62
().98
().56
0.62
0.53
0.62
0.66

10(J

<(J.O1
<().01
<().()1

<(J.(J1
<().(JI
<f).i)l
<[J.(JI
<(J.01
<().(JI
<(J.(JI
<().()1

(J.(J1
<(J.[J1
<0.01
<(MJ1
<0.01
<0.01
<0.01

1

<(J.(JI
<().(J1
<(JSJ1

<0.(Jl
<(J.fJl
<(!.01
<0.01
<0.01
<().01
<(J.(J1
<(J.()]

<0.01
<0.01
<(J.(J1
<0.01
<0,01
<0.01
<0.01

5

<(J.0(J06 <(J.05
<(J.(MJ06<0.05
<(J.00(J6 <(J,(J5

<O.(M)O6 <0.05
().0006 <(J,(J5
0.0006 <0.05
tl.(J006 <O.(J5
0.()()06 <(J,(J5

<(J.(JWJ6<(J.(J5
<(J.(JO06 <0.05
<(J.(J()(J6<(J.(J5

<(J.(J(NJ2<0.05
<0.0006 <O.(J5
<0.0006 <0.05
<0.0006 <0.5
<(MJoo6 <0.05
<0.0006 <(J.(J5
<(J.0006 <0.05

0.2 5

LOS AMMOS NATIONALLABORATORY
ENVIRONMENTAL S(JRVEILLANCX1691

—
Iv-49

0.(J2(J
<O.(J2
<(J.02

(J.(J28
0.030
0.(J23

<(J.(J2
(J.023

<(J.(J2

(J.(J34
0.022
(J.(J34
().(J2b

<0.02
(J.03(J
(J.03(J
().025

0.33(J
0.(J34
0.(J2X
0.025
0.030
0.030
0.040

1



LOS AIAMOS NATIONALLABORATORY
ENVIRONMENTAL SURVEILLANCE 1991

‘1’tihleIV-23, ((~onto)

‘1’ottil Rtwoveruhle ‘I”raue hletuts from Sedinwnt (p~bfl)

Stutions Ag As Ila Cd

?*];(;]OA’A], .SI”ATION.S

Rio (;runrfein H’hifeRock ~’unyon
Rio Grfindcat Sandia <2

Rio Griim.lcat Pajarito <2
Rio Grandc at Water Canyon 5
Rio Grandc al Anuho <2
Rio Gramk at Ch~qurhui <2
Rio Grandc at Frij(dcs <2

J’lMIMl{TIUiSW XION.S(OI””I””.S117{)
other L’unyons

Samlia at Rio Granclc x
Cairada Del Ancha <~

Pajaritoa! Rio Grandc <2
Frijolcsat Rio Grandc 27

Morttmdud on Sun IIdefonso lands
Mortamlad at Rio Grandc <2

ON-.S1XL’.$’TAT1(IN.S
other C’unyms

Water Canyon at Rio Gritnrh <2
Arwho at Rio Grandti <2
Chaquchuiat Rio Gramk <2,1

1.150 565
<0.4 553

1.4(J(J 619
().9()() 57K
1.500 637
1.000 550

<().4 299
<0.4 600

1.100 534
0.400 207

<0,4 521

0.400 247
<0.4 319
<(L4 320

1.20
().77
1.4(J
1.00
1.30
1.70

1.20
0.7(J
1.X()
0.54

1.71

0.70
0.4tJ
1.30

5.0
3.0
4.6
3,7
4.7
7.3

3.6
2.0
‘t.2
2.8

5.5

2.0
1.4
3.6

<21.5

<23
97
23

<21
<20

<20
<20
<20
<20

<23

<22.5
<22.5
<20

1,4
(J,1
3.1
0,5
4,2
0.1

3.4
5,9
1.2
6.9

1.5

1.5
3.4
3.8

<0.4
<(J.4
<0.4
4.4
<().4
<().4

<0.4
<0.4
40.4
<0.4

<().4

<0.4
<0.4
<0.4

● Analysis by EPA TCLP mclhod.
b~ss than sym~}l (c) mcam nlcasurcmcntwas below the spccificd dcteclion limit of the analyticalmctbod.
cAnalysis by EPA Method 3051 for total metals.

Iv-so



LOS AIAMOS NATIONALLABORATORY
ENVIRONMENTAL SURVEILLANCE 1991

‘1’aideIV-24. ‘1’rxw Nfettils in Soil;

‘1’IWWhletuls in Solution Extracted from Soil Sumple(ntg/l.)M

StiltillJl\ Ag As IIit (“(l (“r ){g 1’1) se

I{l<(;IOA’A1. .SX4TIONS
Rio Ch;tma
Ellllwllo
Oltwi
S;tnl:iCruz
C“m.hili
Burn; {lilh)
JLOIIItO/

I’crinwtcr SOils
Spllrlsman Club
Nt~rthMesa
‘l”A-t+
TA-W

Whi[c Rl)(.k
Tsankawi

on-Site SOils
TA-2 1
E:lst01”TA-53
TA-50
Two-Mile Mcsti
Efistt)t’ISA-54
R-Site
Potrillo Drive
S-Silt.
~car Writ DT-9
Nl;ir ‘I-A-33

I.illli! I“or IIPA
Ti~xil.ily Crilcria

().()3() <().021’

<(),()3 <os)2
<0.03 <[).02

().027 <[).02

<().()3 <().()2
().()32 <().()2
[).0325 <().()2

<().()3 <().()2
<().()3 <().()?.
<().()3 <().()2
<().()3 <0.02
<().()3 <().02
<().()3 <(),()2

<().()3 <().()2
<().()23 <().()2
<().()3 <0.02
<().()3 <(J.02
<0.03 <().()2
<().()3 <().()2
<().()3 <0.02
<().()3 <().()2
<().()3 <0.02

<().()3 <().02

5 5

1.00 ().()1 0.01
().7() (),()1 <().();
().5[) (1.01 <().()1
2.50 ().()1 ().01
().74 ().()1 <().() ;

1.(KJ ().()1 ().()1
1.7(J ().()2 ().() 1

().60 ().()1 ().()1

0.70 ().01 <().() 1
1.40 ().()1 <().()1

1.20 0.01 <0.01
0.92 (),01 <().(;1
().60 <().()1 <().()1

0.70 0.01 <0.() 1
1.00 <0.01 <(J.01
1.30 O.(J1 <().()1
()()() ().01 <().01
().53 ().01 <0.01
().90 <0.01 <0.01
1.(XJ ().()1 <().()1
0.51 <0.01 <0.01
2.10 0.01 <0.01

2.30 <0.(Jl <().01

100 1 5

<().()0()2 <().()5
<().()()()2 <().05
<().()()!)2 <().()5
<().00()2 <().05
<().00()2 <().()5
<().()()()2 <(J.05
<0.0002” <().05

<().()0()2 <0.05
<().0005 <0.05
<().()0()5 <().05
<().()()()5 <().05
<0.()()()2 <().05
<().(J()()2 <().()5

<().00(12 <().()5
<().(J()02 <().()5
<0.()()()2 <().()5
<().()0()2 <().()5
<0.()()02 <0.05
<(J.0002° <().()5
<0.0002 <().05
<0.()()02 <0.05
<(MU)? <0.05
<0.0002 <0.05

0.2 5

(),()3

0.(14
().()2
0.05

().()2

().()4
0.11

().03
().04

0.02
0.02
0.02

<0.02

().02
0.02
(J.03

0.02
0.02

<0.()
0.04
0,02
0.03
L).(J3

1

‘i AIMIysisby EPA TCLP nwthod.
1~.rh’.IL.ssIII;III SylilIx~I (c) ~llcalLS the analysis was trc]mvthe spccificd detection limit of lhc analylkal method.

IV-51
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LOS ALAMOSNATIONALMBORA1 ORY
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.-— ...—— ——. —.- .— ... ——-,-— –.-. --— -——. . -.-

1 oeeeo ACID Wt II+ ABOVt PUEBLO CANYON I
aeeea PUFIA O CANYON Al STATE ROAD 4
~ Los A1.AMOS CANYON Al 101AVI
_ L(JS Al AMOS CANYON AT RIO GRANDE

1“2”+————— ,
J ----------

1

1 1 I I
I I I

0 -1 - - .. - . - -

u --- —---

I
I Y

I
I \/ l! I

1

(1 ;$---— --y&Tm-++1-nl -+&n----
1985 19

TIME (yrs)

K“ig.1%’-120Told pluh}nium c“t}ll~”clllr:lli(]llson srdinwnt...

5

induccd fbw I“rom Pucb]o Canymt clm$rcdLos Alamos

Cilllyml0111110s1dilySin 1991,L’xql fw [lIL’pcrid
I“romalrn)ul mi&Julw 10 early August, and typically

cxItoII&tl 10a location bc[wccII Wcils U-6 aml LA-2
iIIbM Alilj]los CIII)”OII.

Samplrs of clllucnl and rrmd”l”cdlcckd from

PUCOMOCanyonalxwc the CWII1lLWIILVwi[h Los Alanws
Canyonj m’iir SIiIIC Road 502, were analywl for

radioactivity in solution and suspcmkxlscdimcnls.

Thrw nrmd”fsamplesuontaincdah)trc”-ba~”kgrt)ulld

amountsof ccsium, strontium,and plultmiumin
stduIi(m,as cxpcc.tcdfrom the rcsidw+Isof his[oric
rc]cascs into Puch]oGq’on. ‘rht p]ukmiumIL!SUILSarc
shm}mill“I”atdcIV-25. GJncc”nlraliOnsof plutonium on

IIJCsuspendedsedimentswere above background

Icvcls. Radioactivity in soluliwl refers to Ihc fillralc

lh~l i]asws through a 0.45-lnlll-jx~rc-size: filler;

rddioaclil’ity in suspcnclctl scdimclmsrefers 10IIIC

residuervlaitwd by the !Illcr.

The crrrrcn[year nwasurcmcnlswere combinul with

rcsul[sof a special study, “Transporl of P1ufoniumin

l\I.&j-J /
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‘1’uldv IV-25. I’lutoniwu in Rundl’ in I’ueblu und IAN Alunws (.tmyons, 1991

Cl)llt’t’lllrillil)ll ill COm”cillralil~n:rl Suspt’mhxl “I”olaI in Solulilm and
IAX”;llillll S(tlulil)ll SUSIWIKICXI Scdiltlcn! Scdimcnl- SusIxSndcdScdinlcnt (vCi/1.)
;1ml 1);111’ ~“’t’u W% ~“’}’u ?~f’u (gill/L) ?Wpu ‘Vu % dissol~d

(j)C’i/l.) (pCi/1.) (pCi/g) (jK~i/g)

I.n.sAlutw$ nc’ur1A-6
y?5 0.009
3/1 2 0.009

().()()4
(J.ot)()
().[)()s
().()0()
0.004
;).()()()
(;.054
(i.()()()
() ()~:

().()().4
(1.000”
().()1~

().()0()

o.(M)?
().0()4

().02()
().()37

O.000
0.017

().010
().()()0
0.000
().()()4

0.()()()
(J.00()

4.030 0.011
4e2tx) ooo~~”

14.7(X) 0.071
1.62(1 0.048
().()5(1 (J.()()5

13.8(M! (1.( ‘M
5.65!) (!.().)2

2.NW (),; ~()
ooo~~” ().(]()(,

;.740 ().()97
0.831 0.038
~e93(J ().465
2.070 ().()94

().632 ().()12
0.120 ().()12

5X50 o.j24
3.250 ().()S3

1.740 ().014
1.07[) 0.007

0.778 0.015
6.900” ().170
4.09(J ().()76
().868 (J.013

().(J1() 0.018
().()05 ().(MJti

().()5
().(!2
3.51
1.45

14.68
1.85
().44

3$4
3.50

().N2
(J.39
().52
().()6

3.52
13.87

().33
0.11

6.92
10.07

0.85
1.36
().44
1.00

1.X
0.44

().23
0.07

51.93
2.38
0.75

25.53
2.53
y.lo

3.40

1.46
0.38
1.54
().15

2.30
1.67

1.93
().35

12.05
10.7U

0.68
9.38
1.N3
0.91

0.01
0.02

().()()
().0()
().26
().07
(J.ON
().13
0.0s

0.46
0.04

().08
().()1
0.25
0.01

0.05
().17

().06
().04

0.10
0.09

0.02
0.23
0.03
0.02

0.02
0.00

1101
().0
().7

1.1
1.9
0.0
2.9
0.5
2.9

1.6
12.8
2.3

10.9

3.4
(J.7

1.6
10.4

0.1
(J.2

4.1
0.3
1.2
5.2

().()
74.9
——

%amjdrs twllct.IwIml 9/6 anrl9/13 WCrCalso analyml for plukmium m sclllcablc solids as an estimate d“

Ixdll}arl. Tlwst: analysesshowd that the total WI klload was 2 to 4 limes the total in solution and suspdcd

srdimcnts.
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SikJw,ukSll RuI1-0[”1” (Purl jfIImII IWI;I), ;IS [hc hasis Ii}r

CS1im[ ilig lrausl]~t[ I (I( pluk~lliu III i III() 1.(N AlaIIItW
(.allyon. “Ill’ cslijll; jlt$Of pluloniunl Irajhl)t)rlt,tt in

M)lul ion and t)II susjIcIIdtxJ stxlin]t’nls I“rttlj] Pul’t)lo

(’a H)l)II ink) IAIS A]aIII(u+ C;III}OOII is ;IIN)IJI 1-2 n]~”i [i)r

]t)t) ]. ~]y :III;IJogjI will) I]IC SII(NVIIIt,Jl runt}i’1”,if is Ai-

UlatcdIllal Ixdl(xld scdinh’nb prot)atdj”(Xrritd 21113

Iimrs as lllu~’hplul(~niulniIS1111”disst)lvt’dil Id sUs-

]X’ldd Aimrnl lwmp(mnls. Thus thl” h)l;i! tilll(lUlll Ot”

plult~nium Irtinspt)rltd lr(>m Pucbh) Ciin}”t)ninto Ins

,\lAlllLh Callyl>ll L.ollld IX’ tiS IIIU1.11ilS $6 m(”i,

The int.rcasc’dlrampwl l~f~.t)ill~]l~iiliili.dst’dinwnls

I“roml)ut’hl(~Cauy{\u is not cxpcc.lrdl{) hiii’r tiny sig-

nilit.anl l’l”lkxl{ln 1111’c“l)llc.(’ll(rfili(~lLs01 pluhmium on

slxliult’nts in Iowvr L4MAlan]t]s Canylw (ESG IW 1)

w’hi~h is huppork.d by c.urrcnl uwasurc Im’nls ilS givt. [1in

I’iit)l( IV-25 Ii)r h~tatiom in Iowcr LAM Alit[i}l)s CAIIyOII.

R.tx U.u”Ihl’rl” :.. :411(’Slilllitll’(Jinvc”[ilory()(”illX)Ul

4)0 nlCi of plutonium in ltmvr Pu(”ldl)Can}[)n, Ihvrr

IIIa}’IR’ ix’ritxlil. imrcas~’sIII IIIC invt.nlory ill Iowtl’rLos

AI;IIIIOS(hnyl)n. AIIhough sunlnwr II]umll”m[orm

rumdl’ or long iwri[xls 01 sm)wnl(.11run[~l”i”ix”riodit.tii]y

n~(n)caLx.umuklct! st’din}l”nLsI“rilnl]twtcr L4NAJanN)s

Canyon into Ihc Rio Grandc (e.g., ESG 19 Xi,LaIK”
!~~~~),1l~l.rl.is not jikl’ly to k any signil”il.anl iwg-krm

L.haNgcilt Iiw invcnt~wyin Lower L>s Alan]osCan)’{m.
‘rhl.ctllurnl-imiut.cd tlow wiil siighliy in~.rcasclhc

rate at whit.h cwn!amina(wtsuiinwnts from historic.dis-

L.hargcs in Acid aml Puchio Canyon.. arc moved inlo

and through k Al~nws Canyon to tilt Rio Graldc.

Thcorc~icalcstima[cs(ESG1981),confirmed I)y amral

nll.asurcmcnt(SW SpcwiatReservoir Sediment Studit”s

ht.l(>w), show that the int.rcntl.ntal contrit; uti(}n[[)

r%dioaclivily on sdimcnLs in Gn.hiti R(.s(.nwir is a

slIl;Ili iwr(.cntagc(fii)i)rt)xinv+lciy 10%j 01”IIIC (x)ulrit~u-

li(m allrihulahk 101)’i)i(.airrgi(~nalW(lridw’id(”falh)ul

i~’tl.1~.The rt.sult;int im.rcmrntal dost”sihrough fm;ci

;xilhua )’s (WC Stx.tion 1V.C~.3)arc w’cI] Ix.I(Iw?D@E’s

aj)j)lit.a}dc PDLs.

h. Distribution of Rtidionuclides in Wutur tind
Sedinwnt in and Adjacent tn SedimentTraps in
hfortandad Gmynn. Rcsiduai raciionuc.iidcsarc

rcicascdin cffirrcnt from the trcalmcnl i>iantat TA-50

into Mortandad Canyon (SCCTable IV-26). Thc iiqui(t
infiltratesand rcchargcsa shaliow body of groumiwatcr

in Ihc alluvium. This shallow aquifer is of iimikx)

cxtcnf and lies comi)lcfciy within Ihc btxw+tov

iK\ul\&iry (sw $t”~”li(jllIV.D.2 did SrlliOl\ V1l.f3ii)r

wlditi(}nal illli)rillij li(~ll). MIIsI (11”lilt” radiomk’littt.s in
1111”tsfllul.111arc iidsl)rlxd or Im)undI(I 1111.wdiutctl[s ill

[111’Chdlllll’1.

“1’dde[V-26. Qunii[y uf FNucnt I{tiitiiwd frmn the
TA-50 I{wliouctive I.iquid WasIv ‘I”rwidment I%mt

in 1991

II{ 10,6(M) 4.8 x 10-4
f’$MI\ (J —

5(1,57,.$S,6(Jfi, 1.() 4.6 x io-~
77SC 6 2.7 X 10-7

N,IMRI) 45 2.0 x 10-6
Qh$,hV,WC& 1~~ 5.7 x lo-~

shy ().6 Z.()x 10-8
137(3 67 3.1 x 10-6
2.i.ilJ ().07 3.() x ](J-9

2.Wpu ().3 1.4 x lo-~
2.W,24LJ~u 1.() 4.4 x I()-8

ZJIAII1 1.1 4.9 x 10-~

Twih I(J,M6

aAs rcimrtcd on DOE Form F-5821.1.
bT(,~i ‘.!”flu;.nlVl)hJIIIC ~.~$) X ]07 lil~’fi.

The scdimcnL%ad radionuc.iidcsin the’strcanl

t.hanncl alluvium arc sut)jc(.1to Iran:, pl)rtwhen addi-

tional efflut”ntrelrast.s or stl~rnlwakr runoi”fjwriOdi-
t.ailycnk’rthe c.hanncl. Tlw small drainage area 01”the
canyon aml the ahilily of IJwIhi(.kset.tionof un..atu-
rfitcdaihrvium[0 storr nrm~l”fhave imwntrd trdnsiml
10[he L-itx)ralorytwundary. ‘ro turllwra~surclxmlain-
nwnt nf stx.iinwnlIransiwrtby major rum)ffrvcnls
wilhin lhc Lalx)rali)ryIx)undary,a scrirs nf t.anyOn
sulinwnt trai)SWasinstailtxlin Iht rar]y 1970s. Thcw
traps art. locatu) in MoflandadCanyon apjmjxin]atciy
2.3 km (1.4 mi) ui>strcamof the eastern facility txmnd-

ary. The traps arc txcavattxl Im.lowthe prwailing grade
of the strtam channtl, sn r-wwfiwatrr flnws in and is
rctainwl Icmpnrarily, Idling Iht iwavicr scdinwnts srl-

Iic out. When OnCpwd is liild Uj) 10Ihc stwam

clrannci, thewater Ihcn flows on into IhCncxl trdj>.

IV-s-l
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in~”r(’asingdisla11(”(.dlw’mlrrfilll 1)1’1111’l~rl.:ichin ‘I”rfip3.

Inslrml, 1111”s1”l.l~ll~llllrtili(~lls11.mlIll rlll{”ll IIKO

maximum cxlunt (II sdinwnl Irdthpi}rl 1)1”Ihc fincsl
~raincd nxik.rials. .\ pl)rlinn 111lhcosL.r;tdillnul”lidc

~.oll~”t”lllrdli(lilsis al Irilmlabll” 111prrvi(ms ~cars whc n

Ilk”traps were also .wcrhqjpcd by surl”irtx’ruliol”t”.
Thl’W analylil.al niliii art” ~x)nsihknl w’ilh prt.vi(lus Irdl)

tn’crillwvs (hal w’t.n r(.pl}rlwl in Ihc 1{)S7and 1WW

llilvirl~llll]t”l]lill Surwilltinl”c ~t”pllrL\ (1;S(; 1988, 1S(;

19X’)).

The Ihrcc scdiflunl traps will lx’ t“xl”avalrdduring
11)1)~I,) r~.sl(}r’.lll~ir :)riginal st’dinh”nlrt’lcnlion

\’olunll”s.

6. SpvcitilHcwrvoir SedimentSludivs.

RCSUJLS111IIIto~tiiilystSs(>fthe spc(”iallarge sampks
Cxdlct-kxlin 1991 from Abiqu iu and ~’o~.hit i Rcsc rvl)irx

fire prcscntcdin ‘I”ahlcIV-29. ‘I”hcKWIILSarc Sinli!ar 11)

thosr I“rompirslyears. The cmiunl ~“1)111.l”lltratiollof

0.496 i il. 119pCi/g I“romthe l(~wcrslalion in Abiquiu

slightly cx~x’cdcdthe statistically cslaldishrd l)ack-

grouml Iwo] of ().44 pCVg (Prrrtymun 191t7a). All other

nlcasurcnlcnLswere Iowcr than stalistit”albackground

limits.

Tilt” rrMJILs arc Ix’sl inlcrprclul in conjunction will]

information from a special study, “Plutonium

Deposition and Distribution from Worldwide Fallout in

Northern N(”w Mexico and !hrthcrn Colorado,mthat
pi(widcs a broader rrgional (wnlcxt for Ihc reservoir

sediment mcasurcnwnls(Purlymun 1990b). This sludy

was basedon the riidiochcmical analyst’sof Iargc sanl-

plcs (1 kg) of st)ils and scdinlcnLsc“ollw”lcdIwlwccn
~979 all~ ]9~7 frolll J[,L.alit,lL$ill ,,ij~]l’.rl} ~(.w Mt.xi(.()

and smrthcrnColorado. DaO~on MSdimrnts from

Abiquiu znd Ctwhiliprcwinrrslypul>lishtxlin the annual
1~JIVirOIItI)(OJIlalSurvrillanw at IMsAlanms rr}xwtsarc
inchrd(xlin Ihc larger SCIOfdata. ~ln” con~.lusiomsof

grcalcsl signifi~”anwto inlcrprrling Ih(’ (wrrcn[ sanlplcs

from Abiquiu and Cochili Reservoirs arc (1) lhc aver-

age Iotal plutonium (’ollc-(slllraliol~s”in Cochiti arr

almost idcnlical 10Ihc c-t)llc”cslltmli[JILsfound in the Rio

Grandc Reservoir in G)lorado, (2) rcscn’t]irson the Rio

Clrama cxhibil slightly lowtr t“t)llcst’lllratiolLsthan I!wsc

found in the Rin Granrk Rrscrvoir, and (3) the isotopic.

ratios of 23qS24(]PUto 2MPu am essentially the sarnc,

with nearly complctc overlap of the stalisti-al

unccrlainlics for all of the soil and sdinml sanlplcs.

Tksc findings arc all wusislcnt with k intcrprdatinn
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‘l”dJk IV-27,

l.ocwtion }1.1

Kudiomti\ity in hlortmdwl ( ‘unyon Scdimrnt ‘1’rups

(Ronwntrutions in !%lution
Gross

137(”s Z.wp” 2.19jDu ~iAnt Ma
mm! (n(’i/l.) (p(’i/l.) (p(”i/I.) (pCi/1.) (p(’ul.) (p(”i/l,)

Trup 1
7/241Y1 7.2 (().8)’ 91 (61) ().5() (().()5) 1.7(/ ((1.10) 2.33 (().12)

RJ(J61Y1 5.7 (().7) 9$(66) ().46 (().()7) 2.03 (0.28) 1.50 ((). 10)

7’rup 2

7/241Yl 7.6 (().8) 15s(64) ().76 (().()6) 2.08 (0.12) 3.X7 (().17)

N/06Nl 2.0 (0.4) X()(65) 0.35 (().05) 1.19 (0.0’)) 1.21 (0.10)

Trup3
7/24Pl 3.1 (0.4) 76(56) 0.64 ((L06) 1.81 (0.1 1) 1.72 (O.10)

8/061vl 1.2 (0.3) 36(6(J) 0.37 (0.08) 0.96 (0.25) 1.02 (MY)

Concentrationson SuspendedSediment

Suspended
2.wp” 2.WJDU Sediment

(p(:vg) (pcug) (@.)

Trap1
7/24Pl 20 (2) 61 ( 6) 0.80

8/06/91 37 (5) 120 (15) 0.28

Trup2
7/24/91 7 (3) 21 (10) 1.09

W(J6P1 35 (5) 110 (15) 0.32

Trap.?
7/24P1 12(7) 36 (18) 1.18
8/06@l 33 (5) 1!)2 (15) 0,41

Wadioadivi[ycountingunmtaintics(*I standarddeviation)arcshownin parcnthcscs.

IV-56
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\
‘l”uIIIvIV-28. Rttdiouctivity on Nlorhndtid (“anyon Sediment$, (h.tolmw 18, 1991

Analysis

2’$iAIII 75s’, 137CS 57Q 60~ 83Rh

(p(”u@ (p(3/@ (p(llg) (p( X/g) (p(:ifgl (pc”iJ&

IA)(’illilm”

1 M,()

(5.72)1’
10.9
(5.55)

3.6H
(4.7’))

4.06
(4.8’))

11.X)
(M?)

4.58
(5.08)

(H:%)

2.29
(4.19)

2X2.()
(42.4)

138.0
(20.8)

173.0
(26.0)

ggJJ

(14.8)

225.0
(33.8)

101.0
(15.3)

11.9
(1.82)

().232
(().245)

3.64(J
(().634)

().714
(().29())

0.058
(().176)

(-).043
Ii).w3)

0.176
(0.220)

0.041
(0.201)

0.317
(0.177)

0.247
(0.178j

32.2
(4.85)

().092
(().229)

0,319
(0.272j

2KY
(4.34)

().007
(0.210)

0.877
(0.317)

4 0.914
(0.266)

0.120
(0.282)

36.6
(5.51)

0.681
(0.257)

0.665
(0.272)

(;::9)

10.2
(1.s4)

0.601
(0.244)

0.050
(0.261)

6

7 0.172
(0.209)

0.316
(0.286)

1 llastcrn cnd olTrap 3; day and fhw sand.
2 Wash(NJI120 IIIh-low OUI11OW;1(Jm north of channel.

3 Washout 120m hctow ouIflow; 10 m soulh of channel.
4 Washout 150 m IW1OWouIflow; 20 m northofchanncl.
5 Washout 150m hdow OUII1OW;in channel.
6 Washout 150 m IXIOWouIflow;20 m southof channel.
7 Washout167 In belowoutflow;nochard apparent.

bRa~ioa~livilycountingunccrtainlic.s(*1 standarddeviation)arcshownin paRnlhCsM.
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Rio Chama and Rio Gtwdea

Total Gross
w ‘Sr 137<;s tlranium ~wll Zw40h 241Am Gamma

Imcation (nCi/I.)b ipCi/g) (p(:vg) Oq?@ (pcvg) (pci/@ (pcilg) (counts/minlg)

T~hle IV.~. fidi~chemicnl Analyses of Sediments fmm Reservoimon the

.4hiquiuReservoir
Upper (-).0 (0.2)C
Middle 0.2 (0.3)
Lower 0.1 (0.3)

CochifiResemoir
Upper -0.s (0.5)
Middle 0.3 (0.3)
Lmvcr -0.1 (0.3)

Background
(1974-19$6)’ —

0.2 (0.2)
0.2 (0.1)
0.2 (0.2)

0.17(0.16)
0.19(0.16)
0.11(0.14)

0.87

0.2s3 (0.092)
0.277 (0. 141)
0.496 (0.1 19)

0.402 (0.106)
0.245 (0.0s24)
0.305 (0.10s)

0.44

1.89 (0.2)
2.51 (0.2)
p.z (Q

—d
—d
—d

4.4

0.(-N?03(0.0001)
0.0003 (0.0001)
0.0004 (0.fuel)

0.0054(0.0004) 0.006 (0.003) 1..s (0.4)
0.0060(0.0003) 0.009 (0.003) 3.2 (0.5)
0.0102(0.0004) 0.033 (0.007) 3.0 (0.s)

0.0003(0.0001)
0.0002(0.0001)
0.00(!1(0.0001)

0.006

().(1072(0.0003) N/A 1.6 (0.4)
tl.(m.ls(0.0002) N/A 1.4 (0.4)
().0(K)5(0.0001) N/A 5.5 (0.7)

()~-rJ ——

aSantplcswerecollcctcdin June 1991 at Abiquiu andJuly 1991at Gchiti; countingunccrtainlicsarc in pamn!hcses.
~Trit~umastritiatcd \vater in moisturrdistilledfmm sampk,

cRadiw@ivitycounting unccrtaintics(*l standard deviation)are shcwn in parentheses.
dsalnp]e lost in analysis.

‘Background,upperlimit (Purtymun1987a).
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“~

‘I”uldv IV-.W. Plutonium Anidys front Srdiments in Resurvoirx
on the Rio ( “IIUIIMitnd Rio ( kundeti

JGatif)
Z.UIJ)U U9,UOID” (zJv40p”/2.uJb”)

(f(silg) (f( “UK) (K:iJ@—.——.—— —

Iiflckgrdwrrd
(I974- Wxf,$’

.t (.s)

t“ (.\)

t“ (s)

r (s)

t“ (s)

.x (s)

.t (s)

Upprr

Middle

LOwcr

.t (.s)

.? ($)

.t’ (s)
r ($)

.1’ (s)

,x (.$)

.? (.s)

.I (s)

Upper

Mihh

Lmwr

.r (.$)

(J,7 (().4)
0.7 (0.s)
0.3 (().1)
().2 (WI)

0.3 (().2)
0.2 (().6)
0.14 (().1)

0.3 (0.1)
0.3 (0.1)
().4 (().1)
0.33 (0.1)

0.7 (1.1)
1.6 (0.6)
1.2 (0.5)
().x (0.7)
1.7 (2.3)
2.5 (2.3)
1.1 (0.5)

(J.3 (().1)

0.2 (0.1)

0.1 (0.1)
().2 (().1)

6.0

12.7 (63)

H (().9)

7.5 (1.7)

3.8 (3.1)

7.5 (2.6)

3.7 (().4)

2.6 (1.6)

5.4 (().4)

6.(J ((1.3)

10.2 (().4)

?.2 (2.6)

19.7(14.())
24.1 (7.3)
21.2 (6.1)
17.5(13.8)
21.1 (2.9)
49.3 (7.3)
20.9 ( 10.7)
7.2 (0.3)
4.5 (().2)
0.5 (().1)
4.1 (3.4)

23.0

lx
12
25
19

25
18
19

18
20

26
22

28

15
18
22

7
20
19
24
23
5

21

‘W mplt”swt’rc txtllcttd in JUIIC1991 al A:)iquiu and July 1991 at Gx”hiti; cmrnling uncertainties arc in
parcldhcs{”s.

I’l>url}lllun ( l“t~7a).
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(hl:l:

9

9

●

sl(~ragcall~nglhc ri~’rr hlwvcn Olow’i and Pvila

f31ancaQrrsI&mxLslrcam from Cochiti Dam);

sinl”r 1973 [hc dljw”iu$lrcam Iramsport01 Ihc L4M

Alanws conlrihuliom IXISlcrminalrd in Co(.hili
}lrscn(~ir.

The :,lud)”i&”nlil”icd]lK”dli(InsW’]lt”rL’M“dimc!nlshad

t~t.n & Imlsi[l.Llduring spt(”ill(”pcrhxk. A special
s~x,)itm.111sanli)lc was t.t)llt.c”lcdfrlIma floodplain nt’ar
Buckman (just south of Cai~da Ant-ha on Fig. IV-!)]

Ihal was aclivcly rlci)t)sitrtl during Ihc 1941-196S

!k’ri(d. This sari;plc w“assubjtx”l10a t’t”rysrnsilivc

f“.

1. Introduction.

The EPA hascstaldishcdmaxinwnl twntaminant

1(.vclsIbr organi~”and inllrgani(- c-onstitucn~~and

radioactivity in drinkily water in !hc SalC”Drii\king
W’iilcr A(I (SDWAJ. These standardshave bccu

adoplcd t~ythe State of NC*WMexico and arc includ~d

in Ihc Ncw Mexico Water Supply Regulations (NMEIB

1991). NMED hastwcn authoriml by EPA to arlnlin-

istcr and cnforc”clkdcrdl drinking water rcgulatiom and
standardsin Ncw Mexico.

COmpliancr samples arc anaiywd [ijr organic and

inorganic-c“om~lilucnLsand for radioactivity at lhc Stale”

St.icn[ilic”Laboratory Division (SLD) in .41buqucrquc.

SLD reports[hc analytical rcsuhsdinx”tly to NM ED.

The Johmon Gm[rols inc. Environmental (JENV)

Mwritory alsir C“OIIWLSsmnpks throughout h’

12hwdtory and County distribution syslcmsand Imts

lhcm for ltlic.rohi(~l~~gic”alc“tl[llalllillalil)ll, as required

under the SDWA. The JENV IAoratory is ccrtificd by

SLD for Iilic”r(>l)iologic”al”tcsling of drinking water.

During 1991, all wa[c-rsamplesCOIICCWJunder tht

SDWA progranl al Los Alamos aud tcslcd by SLD in

Altwqucrquc and by the JENV Lahora[ory w’crcformal

to lx in cwmplianccwith the maximum contaminant

Icwclscs~blishcd by rqyrlation.

2. IWmitw-ing Network.

The laboratory and County wi+tcrdistribution sys-

tcms were samplrd at three locatiomsfor inorganic and

volatile organic components(VOCS) during 1991 to

dctcrminc compliance with SDWA parameters. Each

location is rcprcscwtativcof onc of the well fields

1\’-ol)
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I)at”lcria,Whi(.tl is an indit”a[orIJSCfjIIJ~~.l~rll]in,, i~”

Ilann:”ulI>allcria t“tmldIx’ pmscnl. During 19°1, no
~xdi~iwnlItat”lvriiiwere ti>umt. Sixly-live ot”the n}i(”ro

biologi~”alsirmplcs(iipprt>xin~atrly 12%) twllcclcd were

I(mnd 111Itav(”MIIIIC nl)n((tlili)rnl I)ii(kria pnwn~

Alt!xnrghIhr prl”st’m”ctjt n(ultwlit’tvmIxrt”lcriais iil~Ia
vi(~latit)n1}1’SDWA, it dors intlit”at(”stagnant wak”ror
I)il)l”iln]gnwvlh in ttw dislrilm[iljil lines, A suu]n]ary (d”

Ihc an;~lylit”irtnsull.s is lil~~mlin Tabk Ill- I2.

d. olhtv- ~hlvirwmrrntul Activities !im hwlec-

tiwt Of the Wulvr Supply Systems. Olhrr j)ttlgranls

(C(mtucld 10prl)kk.1Itwwakr supply ~ystcnl int”lrrdt’

lhc li~ilowing:

Wdl}wurl Imyection l)rogrurn. A srrr-wyc-f
wait,r supply wells was clmtlw”lcd during I991 by (tic

JCI 1ll~\’in)lllllt*lttalWt.tion to dctm”tany Ptm”ntial

stlur~cs01”(Cl)lllalllitlati(}llinto 11](”systcm. Daily

imptx”tiow+of lhc WCIISwere ah ctmducvcd by JCI

(Jlililics 10 niaillia in l.unq]i::~ cquipnwnl and to idrnl ity

any proldcm that might Icad 10a polcnlial ht”allh

haz~rd.

Di.vin@ion ProgrumJtv New l“rm.tiruc-
fion. Whlwrvcr nuwcOfMrucliOnOrn’pairwOrkis
n’quinxton tlwdislribrrtionor supply systcm, Ilwpipr
mrsl lx disinlcckt tx”f(mit k put in scrviw. This
disinlkction is actwmplishcd by hushing lhc pipe and

a&ting a high-strrngth chlorine solution lo the i)ii)ing.

‘llc chlonnatwt water is then rcmnvcd, and a sampic is
takrn during lhr Ilushing processby lhc JC1

Envinmnwntal Sw.tion for the prcscnccof colifortn

bat”tcria.

(;. kd~tums hlnnitOnng

1. Introduction.

Gmccntratiomof radiimuclidcs in Ii)odst,lffs CW1-
l~”clrdfrom klnwatwy areaswere cnrnparwl 10Icvcls
of radinnuclidcs in fwdsluffs san@.s twllrl.tcd I“rom

pcrin-ctcr and rcgi(mal (l~ackground) I(wati{ms in an

(.lliwl [u mnnitnr IAtxm+lory njwratiom ((jr polcnlial

rarlinac[ivc c“f)rttnlllilla[i(~n.In addition, radiali(}n dose

was calculated from the data collcctcd and compared U)

the radialioil prolcc[ion standardsrccornmcndcdby the

[nlcrnatiomtl COmmissinnon Radiological Prolcclion

(lCRP 1979) and the Natinnal Council on Radia:mn

Protcclmn and Mcasunsnwnts(NCRP 1987a), as nlan-

ttalcd by DOE On!cr 54(X).5 (DOE 1990a).

I\’-() 1
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2. hfonih”inxh’dww-k.

Prtxiutx (t”ruils, VUgl.t;Il:lt:l, aIIci grxilts), bcr, and

tjijjll.y SaIIIpl(,S art. L.LII]CLIIXJ OH a yt”arly I)asis f“rt~m (m

sill’ (W,ilhill Ihc Ltx)rfiu;ry Ixwndtiry), pcrinll’lcr (l~ui

Aliill\()\ towm+ilufiVhilc R(M”k),anti rc”gitlntil
(Espa:iola.Tiln lldll”(III.so Pul’hit)) lulatioms. R(’gioIraI

or I}ti(”kgrtmlldsaIIIpl(os(JI’fo(nis[uf[i arc Lwllccstt’d

ui)strcam l“romthe l“t)n]lucncvof [ht. Rio Gramlc and
inlcnnillcnl slrcaIns IhaI (.r(lssl~tx~ratory larids. Simi -

Iarly, lcfIcls 01 rfidionut.lidlmsarr dclcrmincd in calfish

(holmm l“c;dvm)ami t.riippic and/or Ir,.rut (surfdcc (Loctt-

crs) ~x)llcc.lctl from ~\t>iquiu (a reservoir ups[rcamI“r[ln]

IItl’ L’ltx)rtih)ry) and ar(’ cx~mparcdto lish CWIICLSILXIfrom

Col”hili (a r(s(’rvoir downstrcaln from Ihc Lalxwiilory).

Locv+lion.sof prw.iutt, fish, and Iwchivcsarr slmwn in
Fig\. IV- 13and IV-14 and TaMc D- 12,

1Chama

Heron
ResoNoif

El Vado Tierra Amanlla

LOSALAMOS k
NATIONAL

r

San Ildefonsoz

UF30RAT0f3Y hrte Rock ~

& Cochf”Reservoir Pajarito Acres*

~tichitl
Pueblo

) +_—J
20 km

~ PROOUE SAMPLING STATION

~ FISH SAMPLING STAT!ON

Fig. IV-13. Produce and fish sampling locations.
(Map denotesgeneral locationsonly.)

3. Analytical Results.

a. Produce. ConccntratiOn~of radionuclidcs in

produce collcctcd from on-site, pcrimctcr and regional

Iricatiomsduring the 1991 growing seasoncan bc found

in Table IV-31. in general, most radionuclidcs in food-

stuffs collcctcd from on-site, pcrimctcr, and regional

IV-62

Im’;ili(ms W1’rt”W’ithilla r;]lyy fIf vtiluls rt,plrll.d for
lhcw iircas in pastyears. %rilh Itw (Ox(.t,j)lil]il(~:”) i 3, aii
radil}nu~.iidcsin i)rtrdu(.c(xtiict”lcdt“r(lm(~n-sitear~.tis
Uft’rt’w’iihintxl~’kgr[mmjt“tt]l(’(ollirtitl[)ll%.‘J-IN*raIlgt.in
!is vaiut.s in pr~jdul.~S~IIIp]l.S cdlt.c.lt.d i“rlll!~on-silt

l~lx~ralory ]aIIds ranged in tf)ll~.t.lltrtilioll frl)nj ().7 [o
H.I pCi/nlL. I“hrsc values arc highrr Ihan lasi y~ar’s
H3 ~aluc.sand ar{.pro~la~)]yIhc rcsull of roulinc

Laixv-aI(}ry opcraliom.
Wilt] Ihc Cxl”cpiiol)[)[”otw pcrimrtcr Iociitil;n, no

rlil”fcrtsnccsin Hq, ‘)Sr, to~l U, 23Q.~~)pu,all~ 137c$

were (tclcclcd Ix”twccnprmiul.c collcc.1(.dI“ronircgiomi

an$as(F-spari[)ia and San lhicl”lnLsoiis a group mcattj

and produ(.csampl(’s twilcclcd from jx”rlnlcl(’r sampling

itK.a(ions.
Onc I“ruitSillllpl( c“ollcctl,dfrt)ln the Ii)rjucl TA- 1

silcinthek Alatm)s townsii~.~wnhil]~,dCJ~VaIt.d

ICVCIS01”H3 (16 i)Ci/mL) and ~q~O~+$(JPu(().()z

pCi/dry g). Plutoniunl icvl.is, in parlicwlar, were atxml

100 Iimcs the lc~l.ls found in I“milsamj)lcs colkl-14xj

from oihcr trees ill ti]c area. ‘I”hcamfm,it of Pu in lilis
fruitd(x”snot jwsc a hcalli) hazard; the total dow as a

rcsuhof a}i radionuc.iidcsthat twuld h. ob~int,d frolll

ingestingali of IIJCf“ruilfrom this tree (cs[imatcd to h.
aimut 50 jb) was [tniy ().3 mrcnl/yr. This rlosc is ICSS

than 1% of the DOE’S Ia(ii ationpmtct.[ion standardof

100 mrcm/yr for all pathways.

Suhscqucntsampling anti analysis of air, platlt

branches,soi} surface, and suhsurfaucmaterials from

amrrnd this tree and other fruit trees in the area showed

that (1) the TA-I ~ruit tree contained clcvatd ICVCISof
Hq in fmit, hrallc.h,aUdsukurfa~.~ soil samj)ics as

compared to plant and soil samples co}icctcd from other

fruit treesgrowing in Ihc area, suggestingthat the TA- 1

fruit Ircc may iw transpofiij:g Hq ui) through the roots to

the fruit, and (2) ‘3QO~a)PUwas clcwatcdin soil surface

samp}cscollrc[cd dircclly rrndcrncathIi]c TA-I frui[

[Kc as compared to olhrr soi} surface sampics in [hc

area, suggestingIhat clcvatctl Icvcls of 239C~a1PUin fruit

samplescollccttd from the TA-1 tree may have hccn
more a result of soil surface contamination

(rcsuspcrusionand/or sample contamination) Iiilhcr than

from root uptake. During the decommissioning and

dccon(amination of tbc TA-1 area in the 1960s and 70s,

the detection limits for clean-up activities was

approximately 20 pCi/g grossalpha aclivity. All 1991

sampleswere hclowethese]inliLs.

Another study conducted in 1991 under the

foodstuff monitoring program involvwi the coiiccl ion
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of prtdu(x$samples I“rljn]the Wcslurn Area ~x)mnluni(y

01”1AM AI;I II1OS.l-his sllrdy W’;IS i nit iii I(”d in rcs}x)ns~” 10

a 1AM Ala IntM cxuulnunityt“(~m-rrnalxm[ ;In app;in”nlly

high brain ~“am’crinl”idcn(l’ mlc’in that art’ti, lhulls of’

cight pr~dUL”Csan]plcstx)llrto[cxlI“rl)m[II(oWcslcrn Area
sl]tm’ Ihl radionuc”]idt”IWIIICIIISwt.rc sinlila r 10Ihr

Cldiolllll’!ldr COJIIUIILSill prlducc L“dhocolcdfrom Ihc
IAp;iimlaValley. TIM’I1)I;IIdl~srobtaimxlfrom cx)n-
sutnilig352 lb (~t”Western Area pr[xlul”cwas ().4

nlrcni;yr. This dow was 11’ssIhtin I % of’ IIIC DOE’S
mdialil~ll ;m}lctlion slamlanl 01”1(NImrctldyr for all

palt]ways I“orprl~lctling mrmtrvts of 111(’jmblic. Illc

slighlly higher \ alucs [)1”MJIII1.radit~nu~”lidcsin prtdu(”c

samplc:;cwllcc”tcdfri)n] Ihc Wcslrrn Arm as compared

to background (I .c., ~(lsr) w(.r~.lx.li~.vl,d11)tM’a WSUII ld”

higherprccipitati(]n/faih)utevents. The total pr(x.@iu-
Ii{mrccordwlin Ihc Wcstl’rnArea during 1991 was

Iwicc Ihdl in hllairola.

In summary, btx)ratory conlritmlil)ns10dwws
rcc’ciwxlI“rwnpltxlut”cconsumption, im.luding that

from H~, post n{) Ihrral to Ihc hcahh and sal”cIyof [ht.

general public. Scclion V. C.3.f prcscnls infornlation on
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Tahle IV-31. ((”ret ~

IV %% ~l~nium 2.. Pu L39J4Eq* !37(--s

(pCVmt.) (10-J pci/dry @ (n@dry g) (lo-fpald~” g) (lWS pCtidry @ (10-J pCik@, g)

OTHER STA 7W),’US

(Cochitit%wkfo Domingo}

N 13 13 13 13 13 13
Mean 0.1 37 11 5

Std dcv
17 ~17

0.4 ~f 9 14 19 101
Minimum -0.6 (0.3) 5.1 (1.4) 1.5 (0.)) -14.S (8.6) 0.0 (5.1) -0.6 (16)
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the filtii*.~lt)gi(”alIwiillh signil’i~”:lm$t’ol Ihcsc data (i.(’.,
mtlifilit~lld(wc :M(OSSIIM’INs).

h. k“hh. R,!di(mu~”lidcsiu fish c“ollcc”k’dI’mm

Ahiquiu iild Cochhi rt’wrvk trc prtscnkd ill ?“ahk

IV-32. lt~’ilV)’findtrmx Illc”lit!sin tish tiOll~.X”lLodtronl
dwsc rcscrwlirscan IWhtuml in Tntdc IV-33. Sintilar

Iypcs 01 Icdcrs were twmpxrui using an unpaird

slutknl I-lest al Ihc ().(15~“anlidcm”chwcl. COnCocn-
tra(ilms 0[ mosl radiouu~”lihs in Ix)ltl)lll-[i”t.dillg t“iiltish

LOOIIC(WI(ronl CO~”ililju’crc 110(slillislic’ally dii’(crcn(

Ilian radionuclidts in catfish C“ollc(otctifrom Ahiquiu
Dam. Total uranium was stalisticiillydil”fcrcntin cat-

lish c“ollc~lcdfrom (ix41ili as~xmlj)arudlo tallish cld-
kx”tcd(r(lni At~iquiu. The dilkrcmw IN”(wcw.11h~(aiU in
fish L“dlct”kdlroin IIICSC IWO rcsrnwim, lltlW’L”\’l’r,WtiS

small (i.e., 4.1 nghiry g).
Lxvcis of ‘Sr, Iorai U, ad 2{hPu ill t“riiypic cwi-

Icclctifrwu CO~.ililiwere Niilisticaliy(iil”l’i”rcullrOn]
trout collcckd from Ahiyuiu. Ahhough iht ICVCIS of
Ihcw radiunut iid~”sill fi~il from Ch”hili were StatiSli-
caiiy higher it) twmp;triwn 10Abiquiu, Ihc y were

wilhin [k viirifilion ( xhihilcd by cw+ppicin previous

Ycafi. Aiso, the difftrcncc hctwccn the radionuciidc
cmlIcmsdctcclcd in ~“rappiccollccwi I“romGwhi[i as

‘l”aldeIV-32. Kadionrwlides in Fish

%r 137(:~ Ihwnium 2.Mp” z.wpu

(1O-Jp(X/dry g) (10-3 p(3/dry g) (rig/dry @ (10s p(3/dry g) (lO_sp(X/dry @

BOTTOM FEEDERS (Cu@s”h)

Al@du
N i2 12
Mtan 26 21

ski Lk’v 1(I 71
Minimum 4 (8)’ -17
Maximum 36 (36) 245

(%chiti
N 11 11
Mean 17 1
ski (iCv 7 9
Minimum 6 (12) -12
Maximum 27 (18) 13

.$URI:AC”EI:IHUMR.%(Cruppie or Trou!)

Ahiquiu
N
Mean
ski dcv
Minimum
Maximum

(khiti
N
Mean
Ski dcv
Minimum
Maximum

12
10
3
6 (12)

16 (26)

12
66

14
39 (26)
90 (32)

12
1

16
-37

24

12
6

21
-24

55

(6)

(36)

(9)
(18)

(9)
(26)

(2)
(32)

12
5.1
3.(I
0.7 (0.1)

12.5 (1.2)

11
9,2
4.2
4.0 (0.4)

16.5 ~1.6)

12
3.2
1.0
1.7 (0.2)
5.2 (0.5)

12
4,8
1.0
3.6 (0.3)
6.4 (0.7)

12
1

10
-18 (2)

16(18)

11
4
6

-8 (0)
14 (14)

12
3
4
0 (2)
8(11)

12
8
7
() (6)

16 (16)

12
3
3

-5 (3)
8(18)

11
2
4

-4 (3)
7 (9)

12
3
4

-3 (2)
10 (10)

12
4
8

-6 (3)
16 (16)

aGmnfing uncertaintiesarc in parcnthcscs.
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“I”ulde1~’-.ll Hcnvj ;Ind“1’ritcehlettils in l;ish

Ahiquiu
Standard

Fknwnt hlwm DevititiOn Metro

(pg/dry g)

(Iochiti
Standard
Deviation

Ag
Al
As

B
Ba
Bc
Cii
C’d
co
cl
Cu
rc
Hg
Mg
Mn
M(]
Ni
Pb
Sc
Si
Sll
Sr
v
211

~.. ()()
<~.()()

<(). 1(J
<~ooo”

<2.00
<~.(]()

$5.5(J
<().()2
<1.()()

1.15
<2.()()
11.66
(),35

~JJ.JJ

<1 .(JO
<7JJ(]
<~coo”

<().1(1
().3X
4.00

<~coo”

<2.()()
<p#()()

4.(M)

().(1()
().0()
().(10
().[)()
0.()()
0.()()

20.60”
(J.(}1
0.00
().39

().()(J
3.20
().()9

20.65
().(UJ
O,(MJ
().()(J
().(J(J
(),27
1.26
O.(Ml
().()(J
().()0
1.26

<:?JJ()
<~.()(J

<(J. 1(J

<2.()(J
<2.()(J
<2.(M)

37U.2X
<().()2
<1.00
().7()

<2.()(J
5.57
0.35

24(J.otJ
<1.00
<2.(J()
<2.()()
<0.10

().46
3.42

<2.00
<2.00
<2.00

4.71

().00
().0()
(J.(M)

().00
().(M)
O.O(J

44(J.72
O.(J(J
().00
(J.71
(J.(M)
4.31
(J.12

34.64
(J.(MJ
0.00
O.(JO
().(MJ
0.23
1.51
0.00
0.00
O.(MJ
(J.95

mnparcd I(} lrlwl (x)IIcc0114I“n)mAhiquiu u’assmall:
~)sr ~,as ().()56 pCi/dry g, I(WI1U was1.6n@ry g, and
?~.~pu~o;~s(J.(JO()()5i)Ci/dry g. As in lhc past, body t)ur-

tlunsin tN>lltlln-[”t”l>ditlgcalllsh had higher Icvcls of
urtinium (average was 7.1 rig/dry g) than those found in
Surt-nt”cfccdcrssut”has c.rappicor lmut (4.0 n@Iry g).

NOnco!’Iht 24 heavy ant! traw mtlah analyml,
im’luding PI), Cd, awl Hg, in fish collcc.tcdfrom Col.hiti
Reservoir were signific.anlty diff(’rc”ntfrom heavy and
Iracc mclal clcmcnts in fish cxdlcctcdfrlml Abiquiu
Rrscrw)ir.

Overall, Ilw data indi~.alcthat laboratory opcratiOns

do not rcsull in signilic”antradiation dOscs10the gcn-

crat public from cmwuming fish frwn G)c”hili

Reservoir.

c. Beesand Honey. Thc most n’cent data

(1990) for beesand hnncy arc shown in Tatrhx+IV-34

Ihrmrgh IV-37. In general, most radirmuc]idcand trac.c

nwtal clcmcnts wcrt within [IN variation exhibited in

previous years. LCVCISof H3 in beesCOIICUWJfrom

laboratory areas, in 1990, ranged in t-oi}c-cntrationf~om

2,400 (t400J to 760,000 (*80,0(MJ)pCi/L. The highest
H3 ContcnL$ in bCL!S collcmd from the LaboratoryWCrC

from TA-54 (Area G) and TA-S3 (IAMPF).

Background ICVCISof HJ in bees range in corwntration

frmn 70(J10 15(MJ(*300) pCi/L.

Tritium in boncy collcctcd from hbomtory lands in

199(Jranged from 5(XJ(*6(M)) to 42(J,00(J(A(J,(JOO)

pCi/L. The highcsi HJ levels in horwy al the

bboriilory were thoseccdlectcdfrom TA-33 (HP-Silc)

and TA-53. IAwcls of H3 in honey cxdlcctcdfrom

trackgroundstatiom. ranged in concentration from 300

(*20(J) to 2400 (*400) pCi/L. Honey produced by the

hives on Laboratory lands is not availatdc for

consumption.
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‘1’tildeIV-.34. Selected l{~ltlit~tiut.li(lt.sin I.ocul ilnd lh’~iollill iiuncy f “ollvclcd during 1990

}IJ 7j~ 22f$Ja 54~f,* S7(“,, WI) 137(:$
St:ltiOn (p(’i/1,) (p(”i/1,) (p(’i/1,) (p(’i/I,) (p(”i,l.) (p(’i/l .) (p(X/1.)

~i~l]p(~~~)

C“him yO

SaIIJuiIn

TA-5

TA-8

TA-9

TA-15

TA-16

TA-21

TA-33

TA-49

TA-5(J

TA-53

TA-54

3(M)
(200)’’”

2,4)()
(400)”

4(N)
(20(J)

4,900”
(300)”

800”
(300)”

M)(J
(300)”

1,000”
(300)”

5(J[)
(w))

110,000”
(10,00(})”

240,000”
(2(1,()()())

1,300
(3(J(Jj

9,100
(1,()()0)

4~(),()()(J

(40,()(1())

54,000

650
(4,()()())

] ,1)()()

(4,()()())

700”

(4,()()())

-1 ,700”

(4,()(1())

-2,100
(4,600)”

Z,()()(J

(4,()()())

1,700”

(4,600)

2,soo”

(W)(J)

- 15(J

(4,()(M))

-30(J

(4,()(10)

-9(J()
(4,6(10)

1,700
(4,600)

l,~(jo

(4,600)

22

(5,(J(J()) (4,6(J())

9

(53;)

-()

(530)

10
(530)

(53;)

I(J
(530)

-14
(530)

204
(530)

(5:;)

27

(530)

(5;:)

2
(530)

(5;:)

12(J
(53(J)

(5:$

14
(390)

(3;(’))

(3::)

-19
(390)

(3L’J)

(3;;)

(d)

-31
(39(J)

(39:)

(39:)

(3;:)

(3;:)

(3;;)

(3;:)

IH
(950)

5
(Yso)

79
(’)50)

11
(950)

I 10
(’)50)

2(10
(950)

6[)
(95(J)

2tUJ
(950)

(9;;)

-140
(9so)

9(J
(95(J)

(9;:)

-24
(95(J)

-150
(95(J)

14
(500)”

-2
(5(X))

(5;;)

19
[50[J)

(5;;)

16
(50(J)

-Y
[50(J)

7
(500)

10
(5(M))

-30
(5(M))

(5;:)

6
(5[JOj

1(J
(500)

(5::)

aGWnIing unc.crbinlits arc in parmhcscs.
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LOSAiAMOSNATIONALLABORATORY
ENVIRONMENTALSURVEILLANCE1991 -~

SliltiOn (p(”i]l.~ (p(”U@ (p(’iJ@ (p(’i/@ (p(:vg) (@’i/@ (p(X/g) (rig/@

%ln Pt.drlJ ~()()
(300)0”

Uinvlyo

SiIn Juan

7“/4-5

TA-8

TA-9

TA- 15

TA-16

TA-21

TA-33

TA-49

TA-50

TA-53

TA-54

1,500
(300)”

700
(3(N)

7,200”
(800)

3,500”
(500)

5,700
(700)

2,400
(400)

4,400
(500)

19,0[XJ
(2,00(J)

47,000
(5,(M)())

5,600
(700)

25,000
(3,0(MJ)

55,000
(6,(N)())

760,000”
(80,000)

1.50
(15.50)

1.50
(15.5(J)

225
(1.()())

4.06
(1.15)

2.45
(15,5(J)

0.85
(15.50)

0.65
(15.50)

().70
(15.50)

1.20
(15.20)

le~5

(15.50)

] .99

(().90)

0,07
(15.50)

0.47
(15.50)

1.77
(0.80)

-().()3
(1.05)

-0.05
(1.05)

0.04
(1.05)

().04
(1.05)

0.02
(1.05)

0.10
(1.05)

0.03
(1.05)

0.04
(1.05)

-O.(J4
(1.05)

0.07
(1.05)

().04
(1.05)

0.08
(0.03)

1.01
(0.10)

-0.05
(1.05)

().1()
(().9(J)

-(LOS
(0.90)

-().(!1
(().9())

os)2
(().90)

-(J.(J7
(().90)

-fJ.04
((J.Y(J)

-().()5
(().90)

0.06
(().9(J)

-O.(J4
(().90)

0.09
(().90)

().03
(().9(J)

0.05
(0.90)

0.16
(0.90)

0.07
(0.90)

0.03
(().()1)

0.U5
(0.01)

().()3
(0.01)

0.00
(0.25)

O.(J4
(0.01)

0.06
((J.25)

O.(J5
(0.01)

O.(J7
(0.01)

0.11
(0.25)

0.03
(0.01)

0.02
(0.25)

0.03
(0.01)

0.18
(0.02)

0,07
(0.25)

0.17
(2S)5)

().10
(2.05)

-().()7
(2.05)

0.00
(2.05)

-(Los
(2.05j

0.11
(2.05)

0.12
(2.05)

0.15
(2.05)

0.07
(2.05)

0.15
(2.05)

0.00
(2.05)

-0.09
(2.05)

0.04
(2.05)

-0.02
(2.05)

().()2
(().6())

().()3
(().6())

().0()

(().6())

().()()

(().6())

-().01

(().6(J)

0.02
(().60)

0.03
(().60)

0.01
(0.60)

(J.(J3
(().(J])

0.02
(().6())

0.0$
(().6())

().(J3
(0.60)

0.04
(0,60)

(:::)

288
(2’))

286
(2’))

253
(25)

138
(14)

95
(9)

161
(16)

36(J
(30)

248
(25)

132
(13)

509
(51)

159
(16)

109
(11)

147
(15)

81
(8)

a(%unting unccrlainlics arc in parcnthcscs.
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LOSAIAMOSNATIONALLABORATORY
ENVIRONMENTAL SURVEILLANCE 1991

)1. l;nvifxmmtintul ASSCSSIIICIIIS

l“hc Nii~illntil Ell\’irlllllllc-lllitl P(di;”yAt”t(NEPA)
Iuandaks thal tidcriil agcm”icscwnsidurlhc

cuvirtlnuw’ntal ilnpal”(0( lhrir atliwls priOr 10linal
dt$t”isit~llIllittiing. NEPA cslaldish(.sIIILOnalimal pdi(”y

1~1”L’r(,;l [illg aml nlajnlainillg ~xlmlilionsumh.r whi(l

man :tud IlillUrt’ can exist in harmony and Iult’ill IllLo

S(N”iill, (’lxluonlic., and o[ht’r rcquircnlcn(s of prcstcnl and

l“UIUrL’gt’llL riilil)lLS.

NEPA dm”umcnlsint”hr&$ the iollo wing:

●

●

●

a c“iil(”gllri~”alcxC”lusiOn,app]icd 11)spvt”ifil.Iyiws
(d”alliviliw+lllitlh;lVC tR”Vlldctcrmincd 10hil\’1’

110ad~vrsvCllt’irl)llll]t’lll;il i...j)ilL”lS;

an El~\’irt\l\ll}lsll(al Asst”ssncnl(EA), wakraling

t’il~’irl)lllili’lllal imi}ads, Irading 10cilhcr a l’ind-

ing d no signi(icanl impact (F@NSl) if the

impatls an’ imhd I“ouml10 Iw notsignil’i~-anl)
or pr~”para{it)nof an EnvirmmwnlalImpact
Statvlncn[(EIS) if Ihc impack cxwldbc
significant;and

an EIS, in which impat”ls01’prlymsvdand
allcrnali$’cacliOm an’ cvaluirtcdand mil igaliOn

nwasurusprOpOscd,Icadi]lg 10a rt.l-OrdOf
dcc.isiwl in which Ihc agcw.y distwsscsa

drc.isimlOnpnn-ceding h:liI [ht. p Ijcd.

The pmposcd at”tivili~”s dmwm”nkxi in the EA

suhnitkxl h DOE LIuring IW 1 an. sununariml h.low.

The DOE reviews the analysisof cnvimnmcnlal
inlpac’tsfor the pr(qmsd ac”lionprcscnlcdin each I?A

and cidwr issuesa FONSI or preparesan EIS.
Audiw”sohpcIIeul Source E“ue!I)roremingund

1$’ubrirulion.The pnqwscd a~:tionis for Ihc DOE m

rcmwalc anfJOpcralccxislin~ .JRPuprocessing

fac.ililicsal the Sat’ann’.h Kitvr Silt. (SRS) and to

lahric.atca Iimitcd quantity 01”2WPUhvatsnurccunhsal

an existing 238Purcscarc”hand dcvclupn]cnl facility in

Building PF-4, TA-55 al LA!UL. The pmposcdaclitl I
inc.lucll”sfacilities UMXIin 23%Pufuc; prOccssingand

fatwil”atil~nfwm the point at w!lich existing invcnlmics

d’ ~3$Pu:~xiuccall hc dissldvcdand mhlendcd at SRS

it) Ilrc poin[ at which the fatu-icalcd23HPufuel forms arc

shipper.1from LANL for final inl+grationinto cn(l-usc

S}’SICIII c(NniwncnLs.

The purpose of Ihc proiwscd action is 10 enable

DOE to pmvidc ihc rvquirwl suppliesof 238Pufuel in a

dcvt!lopnwntof advanced~-’-.:i\pt)nt”ilL\for the lrcc-

clcclron Iascr, in particular clcclrw~ twanl accclcratms,

optical systcnw, rcsonatms,and wtiggk.r magnets. DOE

hasissueda drali FONSI On this prcqxwcdaction.

I’runsurunicWWe C’ompuctorund Ilrum
Sforuge lh4ifding. The proposcuaclitm comsistsof two

activities: (1) i-stalling a 20-ton hyctrdulicpress in an
existing laboratory area kr compact approximately 500

lh/wk of TRU waste; and (2) using a prcfahricakxl,

concrctc-fhrcd, metal building for ihc tcn]pOrary

smragcof drums d solid TRU waslc as they await

cwtificalion and Iransporl 10a longer Icrm sh~ragcarea.

The propOscdaction wnuld incrcascthe efficiency Of

waste vcdunwmininli72ti0n and waslc slOragcw’bile

increasingsafety in processand stmagc areas. At

DOE’s request,LANL cwuhinc-dseparate EAs lhr the
TRU WasteCwnpactor and the Drum Storage Building

into this EA. The cwmhirwxlEA was submitted I(J

DOE, but, to date, DOE hasnot made a dctcnninati[ln
Onthese proposedactivities.

KxpwrsiurroJArea G. Routine activities at the

Minatory gcncratcsolid 10W-1CVCIwastes (LLWS)
which arc disposed of or stored at Area G, TA-54. For

swnc waste types, burial is the only fcasitdc disposal

IV-72
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LOS AMMOS NATIONALWBof~ArORY
ENVIFIONMEtJTALSURVEILLANCE 1091

1. k:xtcnml I&ldiiltiwlhlcf~wrrnwnt Study.

111;Iddilil]n lo III(cl.atx~ral(jq’s rllulinr ‘1”1.D

Illlluilfjring (II”cxlt”rn;llIh”llclraling radi:llioll in 1991,

tt Ili(”his dl’.w’ritw.din Su(li(m 1V. B, a sprl”ialsludy was

{.tJIIt.lut”ILodI“rlltn August 1990 tIIrlWgII Jujy I w I I{)

l“i”dIu;ll(”“1”!.[) lll{”:lsllrtolll(’jlLs. ‘I”hisis parl (d’a
tx~nliIluiIlg study ~xmisling (~1”an inlcnwmpirriwJII(d”

1~llM]r:il(~ry“[”1,1XW’ilh1“1.[X OIM incd f’rt~ma

l“l}llllllt.rl.i;lI (x)nlr:il”lllr.

011(Oph;tst”01”IIKOsIuLI}’int’ljlvcd ~x~h}~”i+lingvnvi-

numwnla I dlminwlc rsllltl:till~.d(“roll]lhc l.t]j]lr~~.l~)rn,.xt

It) I ~ll~lrall~rydtjsinlt.1~’mal 29 hJt.aliOmsin Ihc nmlinr

l.ll~irfll]lll(”llt:lI nmnill~ring nrlwl~rk. I“ww Lwnlrat.h)r

‘1”1,1)sMtn. pla(”t.LIat Iit,t”01’IIICSC10~”aliOns.

I“II1osIudy Iwgan in August 1990. Clm[ral”torTLL%

w~’rc(“ljlot”;itcdw’i{l] [IN”Lalx~raloryTLDs for IWO

nll~lllhs1)1”lhr Ihini quarlrr (d’ I 99(1. Bolh Ilk” IAtxmi -

[or~’T[.Ds and Ihc (x~utrat”t(>rTLDs were t.xpowd for

lhc sirmr Iimc pcrildo l~nc~“iilt”miarquarwr, ff)r Ihc

Iimrlh qwrrlcr tIl” 191)(1and Ihc l“iml aml MXXUILIquarters

(11”1991.

‘I”hc illl(.r~”(lllllj;iri%i)jl M’as a ai)lill~” sIu~y as faras
III(”(xln[r;l~”tl)rwas ~“tmx.rm.d. ‘IIIr (wnlrat”tor”sTLDs

Mcrt”M.1IIUI aml ~x)llct”lt.dli)ll(wing Ihc cwnlraclor”s

inslrut.li(ln... FJt)inllmnalillll u’asgiven;0 Itw contrdc”-

ItIr tx)llt”(.rning IIIC natun’ t~fstudy. The TLDs prm’iti.”d

I(JIANL wcrr pn)tx”swdby Ihc cmIracInr as wnrrki lx”

IIIIM fnun any o[hcr cusk)nwr.

‘rht. prcliminarj i’wasurcdannual average cxlcrnal
radialion Ict’cls for Ihr 22 stalitms for whirh data fur ali

iiwr quarlcrs is availabk is shl)wn in Fig. IV- 15.

Plrasc m)lc Ihat lht wllra~w~r dirta Iijr III(oIhini quartrr

(}I ]W() was cOrnx”l((i for ilh dwrtcr cxposur~”lilnc hy
staling 111(”nwasurrrlIcntx 10a full quarlcr cxp(tsurc.

Figure IV- 15 als(l SIK}WSIII(oIwo-standard dcvialiOn

il~”t”t’ptam-t band atw w and hr low I!}(”t’imtrat”lor

lllt”a%ur(”llllorlL\.“I”hrIAN1. ‘1”1.f)nlcasurrnl~,llt~appc:ar

s]ightly but not signi.:’il”alltJyhigher Ihan Ihosr o!)tainr~

I“rwnIht’ tx}nlrfltlor Ill grncral, gmui agn”cnwntwas

hmrd IKolwtotoIIIIIto(( .ntfij(.for’sand LANL’s rllt.a\urc-

II!l’IILS.

2. ‘1’ntium k IbrecipitathmIn th~ Ims Altin}os
Rrgitm of Nuw fblcxirw (Andrew AdaIns ami Friiwr

Gl)l”t’I IIIX- 1Ij

[n [:chruary of” 1°90” ~[”~- 1 twmnwntxxi a \luLIy 10

&IIrmIInc Ihc ha~”kgr,mndIrvrls of triliun] itl prccii)ita-
tii~nin Ihc IAKAlantlwregion (tl”N(OWMrxilw. Ilis

slurlv is ptirt Of thr franwwOlk slwiics in suiqwrt Of lhc

ER program al IA)sAlanl{~.

In Fig... IV-16-IV. 18 all the collw”tion lo~”atiotLs

and ch”valiotLsarc ph)llcd with Ihr rcsu)L$of the Iriliun}

analyst-sshown in smail hr)xcs. A Trilium Unit is

alx~ul3.2 pC”i/Lof”walw. From examination of tiw

!ritiunl data of this study, plus twld si)ring and cnwk

data !“lumother studies in the Jcnwz Mtmntail~s, it

ai)iwarx that any riiinwalcr with grca[cr than 20 TUS

must bc ~wntaminatwl tOsOnwdcgrcc hy btxmih)ry

attivitics. Assuming MatIhc maximum vaiuc of
t>a~.kgroundIritiuntin prct.ii)itationis 2(JTU, a 20 TU
lwntmrr was drawn through Ihc data points for (sac-b
sa:ni~iingp’:riod. ‘rhcexactposilionof tiIt contour is
ai~im>ximztc,hut lhc rcsuils arc ~“ica~ arlivitics al the
Latxwdoryrcica.sc[ritiutninto the atnwsi)hcrc.

l{owcvcr, nvtr the 3- tn 4-nnmth tinw ircrimls

rcimscntcd by Ihcw sanqrlcs,the average ccmccnl~lit}n

is ainwst 2 micrs of magnitude Ix.iow EPA iimits set

for Irilium in drinking waler (2 U,(M()i)Ci,l, which is

ahout 6,2(JfJTU).

Figure iV-i6 siwws Ihc rcsrrnsof IiJL$Dw”cndxv

IWO-Ai}rii 199i ~wlic~.tioniwrid. inside ti]c LItxwa-

Iory boundary, the range is from 25.5 TU at S-Silc k)

117 TU at the Whitu Rock “Yn. Outside the

Lahnratm-y, Ihc trilium vaiucs range from 8.2 TU al

VC-2B tn 14.6 TU al IircSantaFcSki Basin.

FigureIV-17 showsthercsuhsof tiw Ai)rii
199j_AUguq 1991 cnjict”ljt)lliwriod now with 14coi-

icctnrsin place. Duringthistime pcrimifhigherthan
at”crirgrrainfaliwasrccmicd. AS a rmui[ of this, Ihc
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L O SAMMOS NATIONALLABORATORY
ENVIRONMENTALSURVEILLANCE1 9 9 1 ~ \

i l1 ( ’ i lW’ilhlll1 1 1 ( ’1’OIIIOU”r S t ]r i n k sd m ’[ 0d iIu l i l n l0 1 ”I J ll r o -

r n l o r yI r i li u mn“lrasw h yinl”rl”awdr t i i n .h .W I k S
i n s i d lI l k .L+trnirillwyr a n g rI“n) l l l3 ) . 4I - Ua lTA-4[)1 1 )
. 3 ( I . 7T Ua tE t i s lC i a l c .T h rr f i n g cOUL$kh”h !1~lxmi-
t o r yi s9 . 6T Ui i II I I L *SfijltiiF t .S k iB i l \ i nI ( )1 5 . NT L Ja I
Pajarill}MOUII[;Ii n .

[:igurcI V - I Xs h o w sI h cr r su l l sd “I h cAugusI
l o gI .~.’,’.lllt~~rj W ]11)1]~,~.liollpcri td.lnSill(’1 1 1 1 .

l~ilrn)ralt)r}’k rang~ .i st “ r ( m r1 7 . f r‘ N Ji i IT A - 4 9h )4 5 . 2
‘ I ” [ Ja IS-Sill”.Outside I I I ( .[iitx)ral{~ryt h l ’tritiumva lues
E I I I Wf r o m8 . 2T Ui I IVC’-2H h )1 4 . f )‘ Wa tI h L IS i iI i I i ih

S k i13ii\i11.

. J ,hft~uur-u!qjtid Monitoring (13rrnlBowcn,

( i r c gS h m u ,B i l lO h - n ,a n dS u s a nKrcincr)

w Wcuther Summary. Prct.ipitatil)nw a s
h c a \ ’ yi n[ ~ I sAlamtNdur ing1 9 9 1 ,totaling6 1 . f iC I I I
(24 .34i n . ) ,a t ~ u r l3 0 ’ , 4a t x w cnormal. Sm)wfallw a s
I l t ” i i rmlrnvri aI 1 5 3L . 1 1 1( 6 0 . 3i n . ) .Tcmpcraturcsw e r e
u ’ c I Il w h w ’m>rmal;i tw a sI h c(x~ldrsly e a rs i n c e1 9 4 1 .
LTllu~uilllyt)~,~b,ysunlml,r r a i n sL.allsd!Wl l i t ’h a ]

Ill)tding a l o n gu “ i l hr c c x dL x d dIcmpcraturcs.
Ulljtrt.(.l”dlsl]lt’d,early-scast)nA r c t i ca i rchilicdL x i
Alamos i nI a l cOclohcr. H e a v ysnowfall a l s nf e l lf r o m
I a t cQ.b!wr Ihrl)ughDct.t’mtx’r.T h eannualsummary
i ssh: luwi nF i g .I V - 1Y ;o t h e rd a t aa r cshowwi nTatdcs
l f r . 3 8a n dI V - 3 9a l ] dTablt>sD - 1 3a n dD - 1 4 .

‘ h ’~ r a rslarlc(lw i t hd r yweather i nJanuary a n d
f%hruary. Prct.ipilationw a s1 1 s s st h a nh a l fo fnormal;
I . Q‘ . l l l( 0 . 7 3i : l . )o v e rI I I CI w omonths. Tmpcrahrrcs

u c r cq u i [ t ”c o l di nJanuary a n dw a r mi nFciwuary.
S m w gstorms~ausvdwindiert h a nnormalc.onditiomsi n
March.Strongw i n d sw i t hp e a kg u s t scxccwling2 2m / s
( 5 0m p h )occurred o nI h r c cd a y s ,w i t ht h eE + s tG a t ~ ’
s i l l ’recordinga 3 3I n h( 7 3m p h )g u s to nt h e1 9 t h .D r y
wca[hcr rctunwd i nA p r i l ,w i t ho n l ya t r a c eo f
precipitationmcasund dur ingt h ee n t i r emnnlh,I Iw a s
I k cs i x t hA p r i lo nrecordt or e p o r tn omeasurable
precipitation. A I x > a kw i n db w s lo f 3 2m / s( 7 2m p h )
w a smeasureda lI h cE a s tG a l es i l co nt h e1I I h .A
s m aI Ir ai n f aI Io nM a y1 5Ii n aI l yb r o k ea conscculivt
s t r i n go f4 5d a y swithout measurableprccipilatiorr,

T h esumnwr h c g a nw ’ i l hc ( x ) Iweather i nJ u n e .A
sf rongd u s It k v i ln nI h cI f l l hc a u s a lcomsidcrablc
damagr t ot h eL O SAlamos CalholicChurchr o o f .T h e
monsoonseasonh o g a ni nJ u l yw i l hheaviert h a nnormal
rainfall. I Iw a sI h cwctlcstJ u l ys i n c e1 9 6 8 .W h i l eo f f i -
c i a lrainfall(TA-6)w a so v e r5 0 % ,a h o v cnormalw i t h

] ~ . ~‘ . 1 1 1( 5 , 0 3j ; ) . ) ,rtiinltijjw a se v e nhrtivirra lo l h r r

C4UIIIly10~.aliolLs.‘ r h c tE a s lG a l eSlalioli rccwrd~:dI h r
gn’a[cstrdinfallo f1 7 , 2L . 1 1 1( 6 . 7 6i n . ) ,I I I ( Ost’~.ondIargrst
iimoumo fprcctpiwlion1 0L d ldurjllgJ u l yi nI M S
Alamos C4)UIIIy o nrecord.T h efn’qucntrainfajla l s o
k e p t[cmpcraturcsc w o l ;i tw a st h et h i r dcooldc\IJ u l yl m
record.

H e a v ythumlcrshowcrs(wnlinucdII]r{)ughAugusI,
t’spcciaI l ya ts i t { ” sn c ar t h e. f cI I I c zM(UIIIIa i n . ~ .Ol”fi~.ial
rainfallw a sc v cn h ig lwri nAugusI, totaling 1 5 . 1c m
( S , 9 3i n , ) ,M %; t h w cnormiil. I tw a sI h cwdtcs l
AugusIs i n c e1 9 6 8 .T h eN t ] r i hGmlmuoi[y s i t e
rcconhl 2 0 , 3c l n( 7 . 9 Xi n . )f o rl h cgrralcsl rainfalli n
I M sAlamos GNIIIIy. I Iw a st h ehighestrt”txmi(”d
monthlyprecipitation1 0f a l li nk Alanws GNImy
s i n ~ . cI l k .n w o dh i g ho f2 8 . 4t v n( 11 . 1 Xi n . )whi t -hf e l l

i nAUgUSI0 1 ”1 9 5 2 .A Ihumh’rstormo nt h e2 n dc aU S U I
l o c a lf l a s hfll]iding i nI h cS Wbtx)rat(q a r e aw i t h
4 . 5c m(1 . 7 6i n , )t i l l i nga lI h cBandclicr [ o w c rs i [ c ,A n
CVCIIhravicrIhundcrstorm[M.~wrnxl1 ) 1 1w c4 1 1 1 ,w i l t ]
6 , 1m ( 2 . 4 0i n , )l i ] l i nga lI h cN o r t h(’l)n]nmnitj.r a i n
g a u g es i l c ,inc.hrding3 . 8L v n( 1 . 5 ( Ji n . )duringa ( I n c-

h o r . r riwriod.T h eh e a v yr a i mo nt h i s& I yf i l l i ngo n
alreadysaturiitcds o i lc a u w dL o sAlamos G w m ys e w e r
J i m ’ st oh ’washedo u ti nPurhlnCanyoII. Widespread
s l r c c :a n dbascmcnt floodinga l s ooccurred o v e rm u c h
o ft h eI J J SAlamos townsitc. M o r ethundcrstormts
causedadditionalh r c . a lf l a s hfloodingW It h e6 t l Iw j l h
4 . 9c m( 1 . 9 1i n , )a n d4 . 1c m( 1 . 6 1i n . )fal l inga tt h eS -
S i t ea n dN o r t hCommunitys i t e s ,rcsptxtivcly. A d d i -
t i o n a lh e a v yr a i n sf e l lo nI h c1 3 t ha n dl % h .T h ts t o r m
o nt h e1 9 t hdropped 2 . 9c m( 1 . 1 5i n . )du r inga 1 5 -
minuwper iodi i tt h eT A - f rs i t e .T h efrequenta n dh e a v y
rainfalll l i a d c! b csummer t h eCOl&8SI( U Ir c c o n lcdgirrg
o u tt h ep r r .; o , u scoldcs~o f1 9 2 9 .

C o o la n dw e twcalhcr continued i n%ptcmbcr. T h K
m o n l bhccamcl h cf n u r l bcoldestScptcmhv o nrecord.
D r ya n dn i i l dwca[hcrprcwailcdthrough m o s to f
Oulohcr. Rcuordh i g hItvnpcra!urcsw e r eS C Io rt i e do n
t h r e ed a y si nI b cmiddleo ft h emonth,including7 5 ° F
o nt h e1 7 t b .A rccwrd-breakingArcti~.a i rm a s s
dcsccndcdo nN c wMexicoa tI h cc n t lo fI h cmon[h,
a l o n gw i [ bb c a v ys n o w .T h el o wlcmjwraturc rc”achctl
1 6 ° Fo nt h e2 9 t b ,sctlinga recordf o rt h ed a t e .T I I Cl o w
tcmpcralurco f1 5 ° Fo nt h e3 { h b1 1 0 1o n l yS C Ia d a i l y
record,b u ta l s ot i c t lt h erccnrdl o wf o rt h ec n t i r rn w n I b
o f&tohcr. T h eh i g htcmpcraturc rcachcd o n l y2 8 ° F
o nt h a td a y ,settinga recordl o wf o r[ t i cm o n t ho f

I V - 7 8
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TEMPERATURE
9 0

>

3 0

7 0

~ 1 1 1
I f f i l l [

2 0

5 0 1 0

3 0~ @ [ l I & !
o

<

1 0 - - 1 0
I I I I I I 1 I

‘F J F M A M J J A S O N D O c

PRECIPITATION

6 ~ 1 5

I1 2 . 5

1 0 . 5

7 . 5

&5

2 . 5

0
i n . tJFMAMJJAS o N D cm

SNOWFAL?.
8 0 1 5 0
4 1 0 0
2 5 0

l o - 7 - 2 5

0 I I.
I I I I I 1 I I 0

i n .J F M A M J J A S O N D cm

MONTH

aNmnals a r ci nparcnthc:cs.

K “ i gIV-19 .1 9 9 1wcathcr summary, I A SAlamos, N M .

A NNUAI,,“ f :

Maximum
5 7 . 8( 5 ( ;. 7 ) ~

Minimum
3 4 . ( )(36,())*

Average
4 6 . 2(47.8)’

ANNUAL, i n .

2 4 . 3 4(18.72)’

ANNUAL, i n .

6 0 . 3(59.f))a

I I
1 9 9 1Normal
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~Wtwr. SIIlntl’till Ioltilrd7 . 3I I I .du f ingI h cd a y ,a l s l )a
n’c.(~rdt ’ l ~ r[ t i cd i iI t ’ .TCIIIIRralurc’splunged t.b”cnl“urlhl”r ,
rt’aL.hillga l o w0 1( J o t - -o u1 1 1 1 ’3 1S (whi t -hb r o k t ’I ! I C
rct”l)rdl t I ws dI h rPr(”vilwsd i r y .W h i l e( I I CIII(tnlh
l)rtl.jj)iliilit)ii w a st I I I I V( ) . 9t . n l( ( J . 3 5i n . ) ,o r2 7 ’ f i( I I ”
norl l la1 ,smwvl”ailw a sm o n ol h aI I3 -1 / 2t i n w s( I I cmmuit,
k)lalillg1 N 5( “ I I I( 7 . 3i l l . ) .

T h et - o l d .W ’ e t ,a n dSm)wyU.”alht’r f r ( m lW t ’ m l0 1
G“[ldwr tx)nlinulx.1Ihnwgh IIIUL”lII J I ”Novrmtx’r.
Tt’l]]pt’[iiturthit\Jtr;IgtoLJ(1.70C(33.3°F) dur ingt h e
nll)ntho r2 . 6 ° C(4.7°f7)I w h w ’mmwit. Prrt”ipiltitiljll
w a s2 -1 / 2t i m e sI I I ( .m~rlllal, Iolii!i[ig 6 . 5L “ n l( 2 . 5 6i n . ) .
I “ h l .ml)nlhIx.{”am(.i l k .I’orrrlh(x}htc”sla n dI i m r l hwrl[l.sl
No\culbrr o nrc~wrd. I h w r dl l wIcmprralurcsw e r e
s c l( J I }l h r c co fI h ct ’ ( m rd a j s( } II h cmonlh,resulting
I r o ml h rArc”lit”a i rm a s src”miiiningl r o mI h cI i i s If i w
d a ~ so fQ.tobcr. A slow-movings t o r mprmtuccdm u c h
d ’t h eImmthsspn’c”ipila[ion,5 . 1c m( 2 . 0 0i n . )o nI I N
14-161h, im”luding3 . 5L V I I( 1 . 3 9i n . )m I I KI S l h .T h e
prc~”ipiliilk~ns l t i r l d( w la sr f i i n ;howuvcr,I h cr a i n
L “ h dI I g L dI I Ju ’ 1 . ls n o wI a t co nI l k ”1 5 t h .Snowlall lolalrd
a b o u t2 5L v n( 1 0i n . )b yn o o no nI I I C1611] ,T h ewcighl
0 1I h rh w it . ys n o wo nI h rabundf iI I Iamounlo t ”Icavcs

M iO ndeciduous I r ( . c sLoduwlWidt”-sl)rltidd aI II ; i g ch }

I r u r si t I I ~ ll i m b s .‘ I ” h I :1111111111’ssm~wfalll(~taltd. N J . 7( I I I
( 1 2 . 1i n . ) ,o rm o r rI l k r n2 -1 / 2I i m c sm)rmal. ‘ I - h tt l ) l d ,
w c l ,a n ds n o w ywcalhur(x)nlinucdIhr(mgh11’~”cmbcr.
Prct.ipilali[]nw a s1 : 1 1) r ct h a nI w i t ” cII I ( ”m)rnliil, t(~laliug
5 . 7L . 1 1 1( 2 . 2 3i n . ) .SIIowl’allw a s4 ( J f f iiilmwcnormal a l

4 f r . ( Jc m( I K1 i n . ) .Itcconll o wIcn]pcramrcsw ( ” r cW I
l ) rcquallxto nI h cl “ i r s lI h r c wd a y s( d ”I I M .nmnlh. P .
s t o r mdrqqn”d 2 . 6t “ : I l(1 . ( J 3I I I . )t ) l ”pr(”(.ij)hath o nI h c

1I I h .Tcmpcraturcs Imwring j u s ~t i l rov rl“nwing l i m -
i l c dSIIOWac”~oumulalionI ( J8 . 1C “ m( 3 . 2i n , ) .An[)thcr
s l o n nL“ausdh t a v ys n o wo f2 7 . 4c m(1 ( J . Xi n . )o nI I I C
IW-19111,w i t hm o s t!hllingo nI h c1 8 1 hl iminga nr a r l y
shutdowno fI h chtwralory a n do l h c rI o t ” a lbusincssm
a n dschools.

b .JDrecipit~tionSunlmwy. Precipitationranged
f r o mn e a rnormalo v e rI h cw’cslcrnp a r l so fI A SAlamos
County1 0scvcriilinc”hcsa t ~ w cnormali nt h enorrhcasl
a n dc a s t .F igureI V - 2 0s h o w sprccipilalionanalyses f n r
I h csummer moIMonnseason( J u l y-Sq)tcmbcr) a n dt h e
e n t i r ey r a r .Momhly precipitationt o b l sa r ca l s ol i s t e d
i nT a b l eIV-38 .

T d d eI V - X LI X MAlwnos Clirnatdogica!Summwy f o r1 9 9 1

Temperature (O1;)=

M w n s Extremes

b l e a n M e u n
Month hluximum Minimum Average } I i g h D a t e I A ) w D a t e

January 3 4 . 6 1 4 . 7 2 4 . 7 4 5 3 1 2 2 2
February 4 s . 8 2 3 . 9 3 4 . 8 5 4 2 1 , 2 3 1 2 1 9
Mtirt”h 4 6 . 9 2 5 . 5 3 6 . 2 5 9 2 4 1 4 8
A p r i l 5 0 0 ] 3 1 . ( ) 4 5 . 5 7 2 6 1 9 1 4
M a y 6 8 . 8 4 ( 1 . 6 5 4 . 7 7 8 1 8 2 8 1 , 5
J u n r 7 5 . 2 4 8 . 3 6 1 . 7 8 8 2 6 3 7 1
J u l y 7 7 . ? 5 2 . z 6 4 . 7 8 8 7 4 6 2 6
August 7 4 . ( J 5 2 . 3 6 3 . 2 $ 0 2 1 4 8 7
Sq>lcmlx’r 6 8 . 0 4 5 . 5 5 6 . 7 7 8 2 3 7 2 3
(A”totx”r 6 2 . 9 3 7 . 6 5 0 . 3 7 5 1 1 , 1 7 9 3 1
Not’cmtrn.r 4 3 . 4 2 3 . 2 3 3 . 3 5 9 6 9 1
Dcccmbcr 3 6 . 6 1 8 . 8 2 7 . 7 4 6 6 , 8 , 5 1 , 2

9 , 1 6
Annual 5 7 . 8 3 4 . 6 4 6 . 2 8 86!27.7/7 2 1 / 2 2
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[ 1 0i n . 1

~ ‘A” \
—r , ” ,

& ~ - , m
SUMMER

hE.ANPRECIPITATION
:iAnONALFORES1

) ’

IMNDELIER
NATIGNAL

MONUMENT

I I \

4
● 1

T A . 1 6

“ . ., , ,- ,, ,. , , \

“%% -:
/ “ % 0\ ‘ A -

. —ROP.DS
L

! ( )/ ( a )
-e- L A BBOUNDARY /

SCALE — —

‘Wkm) m
0 1 2 ( m )

N@fd . F..... Arnuutmtrf

ANNUAL
k l E A N PRECIPITATION

‘ \ \
,...,,”,-.

MONUMENT

\
,,J /

\

r J t J/

> “,FOREST

( b )

} “ i g .IV-20.( a )Summer monsoon( J u l y- Scptcmbcr) m e a njvccipitationa n d( b )annualm e a n
prccii)i!ationa lL o sAlamos. Isolincso fprccii>itationa r ch a s c do nI I I Ce i g h ts i t e ss h o w no nt h em a p s .
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/ V a n e s
Caldera

%

L a k eF o r kCanyon

w

Y

Y /- “ ’
. +EXP~NATION
Q

— .- . .

X Villageo rPueblo

0 s
& FentonH i l lS i t e ,T & . 5 7

A surface-water station

R / 8 ● W e l l
A * w eSpring

/ ’& & XJ e m e z
) Pueblo S c a l e

0 - 4 : 5 ; k r r l

k “ i g .I V - 2 S .Samplingslalions f o rsurfacew a l t va m !groundwalt’rn e a rt h eFcmonH i l lS i t e(TA-57).
( M a pdcnolcs generalIocatiom o n l y , )
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F i g .IV-22 .Grmrndwatcra n dscdimcnl slaliom n nPueblod cS a nl}dcfomol a n d .( M a j )denotes
gcncmllocaliomso n l y ;s c cT a b l eI V - 4 2f o r~.ross-rt”f~>rcll(.il~gt ospecific Iocatioms.)

1 9 9 1sanlpk’s,w “ i l hI w onlcasurcnlcnL%(Stations8 a n d
1 7 )a b o v et h eI i m i lo fdclcclion b ya f a c t o ro fa b o u l2 ,
b u tt h euncertainlyi l lI h o s cmcirsurcmcnlsi sq u i t eh i g h
bccmrsco fa n a l ) ’l i c a lbackground. I ti sunlikely l h a l
t h e r ei sa n ysignificantccsiumpresent. N o wo ft h e
measuredva luescxcccd[ h cD O ED C G .

T h emaximumg r o s sa l p h aa~”tivilyi nw a t e rw a sf o r
!Nation1 0w i t h1 7pCi /L .A sdc[ailcd i nPurtynwn
1988b,t h eg r o s si i l p h aactitity i nI h i sa r e ai sd u c1 0

wlluraluraniunla m ln o tradium. T h eaclivity
attributable[ ouranium ( 2 1 . 8p # Li scquivalcniw
a h m t1 5pCi/L)m n r cI h a nac~wrrntsf o r~ h ~ .g r o s sa l p h a
actit’ity. T h es a m epaucrni st r u ef o r[ I xo t h e rw ’ *‘ ! <
w i l hwnluraluranium accounting f o rI h cg r o s sa l } ] h a
activity. T h u s ,t h eNMEDdrinkingw a k rg r o s sa l p h a
scrccning I c v c lo f5 p C i / Lf o rradium( u s e df o rc o m -
p a r k mo n l y ) ,w h i c t :cxcludcs aclivilyf r o mr a d o na n d
uranium, i sn o tc x ,m l c db ya n yo fI h csamples. T h e

SIalion3 w e l lshoweda similar,rclaliv~”lyh i g hc w n -
ccn[ralionn furanium w h c r rpreviouslySalliphd

(Pufiynwn 19Wib).T b cplutonium nwasurcmcnlsw r r c
a l lb e l o wI h cl i m i l so fdclcc[ion.

T h echcmiualqualityo ft h egroumlwatcr i scousis-
I c n tw i t hpreviousobscwaiion.. cxcuptt h a tstandards
w c m ocxcccdtd, a scxpcclcd. f o rwatersw i t hs u c hh i g h
naluraldissolvcxls o l i d s(TableIV-44). ]n i l i a lanaly..cs
o ft h esamples shnwcxlI h ccadmium a n dl e a dstandards
w e r ecxwxxtctla tStation3 ,b u tanalylicdlIalxualory
q u al i l ycontrold a t aindicated I l k :va luesw e r en o tr e l i -
a b l ea n dprobably h j g hb ya f a c t o ro f2 t o3 .Subsc-
q u c n lreanalysisshoweda l lcadmium a n dI c a dn w a -
surcnwnls t ob cI c s sI h a nd l canalytical dclcclion ]inliLs.

~ l I cchloridestandard w a scxccwlcd slightly a l
Station3 a n db ya b o u ta f a c t o ro f2 a tStation1 0 .T k
t o t a ldissolveds o l i d sslandan.1( 5 0 0n l g / L )W ’ a s
cxcccdcd,w i t ha conccnt~ationo f1 ,0 -12n l g ’ La t

I

I

I



—

L O SALAMOS NATIONAL IABG4ATORY
ENVIRONMENTAL S {IRVEILIAIKX 1 9 9 1

“1’uhleIV-42.l~wdions o nS a nlldefonso l a n d a
f o rW t i k ri m dSediment Sampling Included i nRoutine Monitoring I%ogrum

S e et h i sT a b l e
StationIdentitkwtion h f u pUesignution f o rKesults

W n k rSmupling I.ocutiotts

R i oGrtindt”
O I o w i F i g .I V - 6 9N o .3

Springs i l lL A MAlitt)lo~CaIIytMI
BitsaltSpring F i g .V I I - 1 ,N o .S 6
l n d i a nSi)ring F i g .V I I - I ,N o .1 2

Springi nCiin}’oII N o f l ho fL o sAknws CanyoII
Silt’WLtSpring F i g .V I I - I ,N o .! 1

Spriugi l l%ndiiiCanyon
SanditiSpring F i g ,W I - 1 ,N o .1 3

Springs i uW h i [ cR m . kCanyon
b Mcsi[aSpring F i g .W I - 1 ,N o .1 ( J
Spring1 F i g .W I - 1 ,N o .3 2
Spring2 F i g .V l j - 1 ,N o .3 3

Snnitary EI”llUCIIIF l t J wi nMofirutad Canyon
Monirmladi r !R i oGrandr

Sediment Swupling Locat?ons

G u a j ca tSR-502
B ay oa lSR-502

L o sAlanm (%nyon
L o sAhmos a tS R - 4
L O SAlanms a tTofdvia

l . . o sAlanws a t~ . 2 a
L o sAlamos a tO f o w i
SamIiaCanyon

Samliaa lS R - 4
Sandiaa tR i oGramlc

Mwtandad Canyon
Mortamtada tMCO-13

Mortmrdada tS R - 4

Mortandada tR i oGrandc

F i g .V I I - 6 ,N o .3 8

F i g .I V - 9 ,N o .1 2
F i g .I V - 9 ,N o .1 3

F i g .I V - 9 ,N o .3 5
F i g .I V - Y ,N o .3 6
F i g .I V - 9 ,N o .3 7
F i g .I V - 9 ,N o .3 8

F i g .I V - 9 ,N o .3 8
F i g .I V - 9 ,SANDIA

F i g .I V - 9 ,N o .4 5
a n dF i g .IV-22 ,A - 5
F i g .! v - 9 ,N o .1 5
a n dF i g .IV-22 ,A - 9
F i g .I V - 9 ,MORTANDAD

IV-17 ,-18,-19

V I I - 1 ,- 2 ,- 3
V I I - 1 ,- 2 ,- 3

V I I - 1 ,- 2 ,- 3

V I I - 1 ,- 2 ,- 3

W I - 1 ,- 2 ,- 3
V 1 l - i ,- 2 ,- 3
V I I - 1 ,- 2 ,- 3

IV-17 ,1 8 ,1 9

IV-20 ,I V - 2 3
IV-20 ,I V - 2 3

IV-20 ,I V - 2 3
IV-20 ,I v - 2 3
IV-20 ,I V - 2 3
IV-20 ,IV--23

IV-20 ,I V - z
IV-20 ,I V - 2 3

IV-20 ,I V - 2 3

I v - m ,I V - 2 3

IV-20 ,I V - 2 3

a N o trcquircxlb yM O Ub u troutinelysanqdcd a n dreported.

I V - 8 9



T a h l eIV-43.RudiochemicalQuality o f(iroundwtmerf r o m\\’eIL\,Puvh[od eS a nIldefonso

T o t a l G o s s c r o s s
Station Numher a n d H J l . l ? ( : s [l~nium n a p ” 239.2401% A l p h a B e t a
W e l lIdentification (n[I/1.) ( p m . ) (pg,l’1.) ( p w l . ) (pCW.j ( p ( w ) (pCi/1.)

3 .Pajarito W e l l( p u m p1 ) 0 . 3((-).3)a ~ ~( 4 3 ) 2 4( 5 ) ( ) . 0 0 0(0.010) 0 . 0 0 0(0.010) 1 3 . 0( 4 . ( ) ) 3 . 2( 5 . 0 )
8 .Halladay W e l l 0 . 5( 0 . 3 ) s o( 4 4 ) ? 2( 4 ) 0 . 0 0 4(0.005) O . 0 0 0((i.olo) 1 . 2 .( 0 . 6 ) 1 . 2( 0 . 4 )
9 .Eastsidc Arlcsian W e l l 0 . 7( ( ! . 3 ) 1 9( 4 7 ) 2 0( 4 ) ( ) . 0 1 4(0.014) 0 . 0 0 9(0.013) 1 . 5 .( ( ) . 9 ) 1 . 2( 0 . 4 )

1 0 .Westside Arksian W e l l 0 . 4( 0 . 3 ) 3 2( 4 7 ) 33 (6) o . m ~(o.o12) O . 0 0 0(0.010) 1 7 . 0( 4 . 0 ) ( ) . s( ( ) . 3 )
1 7 .D o nJ u a nPlayhouse W e l l - 0 . 2( 0 . 3 ) w ( 4 8 ) 2 7( s ) 0 . 0 0 5(0.016) 0 . 0 0 s(0.005) 7 . 0( 2 . 0 ) 2 . ( )( 0 . 4 )

Summury
Maximumconcentration 0 . 7 9 0 3 3 0 . 0 1 4 (-).009 1 7 . 0 q ?- . -

Standardh ~ p l ] p ~ c ~ o c 1 0 6 C I . y 1 5 h S o h

Maximuma sa
pcrccntagc o fstandard 3 . 5 7 5 1 1 ’ ) 0 . 9 4 . 1 1 1 3 6 A

LintItso fdetection 0 . 7 W . - ?. 1 0 . 1 J 3
-— .—--- .. ... .. .. —.. ---.-.—. -

L - W



T a b l eI V - U .Chemical Quality u f(hwundwtiter f r o m\ \ ’el ls ,Pueblod eS a nIIdefonso(mgLls

Surnman
Statio:s3 Station9 Station i OStation1 7 Maximum
Pllj?:;to Stntion8 Easkide M“esL.ide D o nJ u a n !bIaximum Concentration

\ \ ’ e l l Htilladay ..\rtesian Atiesitm Playhouse Cmlcen- a s8 Percentage
SWndatxih.c (pump1 ) w e l l l \ ’ e l l W ’ e l l \ \ ’ e l l trution o fStandanl

Chcmical~on.vtitu c n t . v
Primtqb

A g
A s
B i l
c d
C r
F
H g
NOJ-N
P b

!kondary~

c 1
a
F c
M n
s o ~
Z n
~ S d

0 . 0 5
0 . 0 5
1 . ( ?
0 . 0 1
( ) . ( ) 5
4 . 0
OJ)oz”

1 0
0 , 0 5
0 . 0 1

2 s 0
1 . 0
0 . 3
0 . o s

~ q o

S . o
5 0 0 ”

0 . 0 0 7
0 . 0 0 5
0 . 1 0 3

<0.001
<0.005

( ) . 5
<0.001

0 . 1
<0.001
<0.002

w
0 . 0 0 s
( ) ?

<0.005
5 2
0 , 0 3 6

1 . 0 4 2

<0.005
().0()6
0 . 0 4

<0.001
0 . 0 1
0 . 6

<0.001
( ) . 5

<().001
<().002

4 . 4
<0.003

0 . 1
0 . 0 0 2

1 2
0 . 0 1 3

1 6 4

<0.005
<0.002

0 . ( ? 1 6
<0.001
<0.005
0 . s s

<0.001
< 0 . 0 4
<R(-MI1
<0.002

4 . 1
(),()()s
0 . 1
( ! . 0 1

1 1
o f ) y

2 s 0

<().005
( ) . 0 0 6
().()37

<().001
<0.005

5 . 6
<0.001
< ~ .!
<0.001
<(-).002

4 4 6
<().005

0 . 3
0 . 0 1 0

s :

<0.005
1 , 1 s 6

<0.005
0 . ( ] 0 5

<(-).005
<0,001
( ) . 0 1 2
0 . 6 5

<(?.001
1. s

<0.001
<().002

~ . s
<().()05

< 0 . 1
<0.005
1 4
0 . 0 1 1

2 3 6

<0.007
0 . 0 0 6
0 . 1 0 3

<0.001
0 . 0 1 2
5 . 6

<().()01
]. s
0 . 0 0 1

<0.(102

4 4 6
0 . 0 0 s
( ) . :

0 . 0 1
\. ’ 2
0 . 0 3 6

1 , 1 S 6

1 4
1 2
1 0

< 1 0
2 4

1 4 0
< s o

1 s
< 2

< 3 - )

1 7 s

< 1
1 0 0
2 0
3 3
< 1

2 3 7



T a b l eIV-44.(Cont.)

Sunlnlan
Station3 Slation9 Station1 0Station 1 7 Maximum
Pajanto Station8 F’kwide Westside D o nJ u a n Maximum Concentration

W e l l s Halluday Atiesitm Artesian Pkyhouse Concesv a sa Permn~
Standamlh*c (pump1 ) W ’ e l l w e l l W d l w e l l tration o fStandard

Mi..cellanwus
S i O ~ — 4 0 3 0 < . 5 2 6 2 7
& — ().()17 0.(1(19 4 . 0 0 5 CO.005 <0.005
G — 6 9 4 . N 2 . s 1 5 7 . ?

M g — 6 . 5 0 . 4 ( ) . 2 0 . 9 ( ) . 5
K — 3 . 9 1 . 4 1 . 2 1 . 9 1 A
N a 3 s 4 4 4 > 9. , .— 4 1 0 6 9
c q — < 5 < 5 3 4 < s < 5
H C O J — 5 5 3 8 4 ~ s ~ 3 2 9 1 3 7
P 0 4 - P — 0 . 1 3
T(NIIIhardness —

< 0 . 1 < 0 . 1 < 0 . 1 < 0 . 1
Z : A , 2 0

Gmduclivity —
s 4 1 1 2

l , 4 f l i 1 7 3 3 8 5 1 , 5 4 0 3 1 3
(pmhokm)

p H(standard u n i t s )6.s-8.5 ? . ~ 9 . 1 9 . 7 8 . 1 8 . 9

aUni t sm milligrams p c rI i t c r .cxccp la sn o t e df o rconductivitya n dp H .

~Maxlnlum~.tlnlanlinanll ~ v c lf t } rprinlam comslitucnts,appli~”abk1 0drinking W a t e rS}?UCm,@ W nk mf ~ ~ r

camparkm o n ] ! ’ ,s c cAppendixi l . “

c N t * wMcxic-oW a t e rQ u al i t ! !Standardsapplicable Mstrrams f o rdrsignatcfi USCS,g i v e nh e r ef o rcmnparism
o n l y ,s r rAppendix A .
dT ( l t n ldissl.~lt!edd i d s .

4 0
0 . 0 1 7

6 9
6 . 5
3 . 9

4 1 0
3 4

5 5 3
0 . 1 3

2 ( X I
, 5 4 0

9 . 7

—
—
—
—
—
—
—
—
—

—

1 1 4
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kanyonh a v er c t ; li n c da l lh .runo[[”s iI I L W1 9 6 0w h c n
hydrologic”sludimI w g a ni nI h c~anjxlm

During1 9 9 1 ,Mw-tandad(.any(m sediments w e r e
Lxdlculcdam lanI Iy m ll i ) rrarJiOnu~di&s f r w n s e v e n

srdirnrrll stalilm~, O n L ”W(”5Io fI h clatmmt(wy a n d

PucMOIrnmndar)a n ds i xwi lh inI h cPucbh)
( t J i g .1V-22) .T t . raniitylit”alrrsulfsI i ) rsamples f r w n
I h cSlalitmv w r c(“ompart’ttw i t hn o % : ”1 1 sI “ r o mrcgiwlal
s l ~ i la n dscdimcnl sanqdrs cOllct°K.(!, w c rm a n yy c a r xI t )
cstahlish l)ackgr~wndI c v c l sf o rnwihcrn N c wMcxkw
(Prrriylmrn1W7;IJ

PlulOniumconccnmaliomi nM!:ilatltld CanyOrl
wdimcnt sample}t a k e ni n1 9 9I a la n I Jc a s to ft h e1~tx~-
r a l o r ytxnrndaryt oS t a t eR o a d4 w e r en e a rt h eupper

c n do fI I J Cslalislital r a n g eallributahlc 1 0wddwidc
i i l h w ti nnorihcrn N c wMexico(TahlcIV-45). T h c
highestv a l u ef m‘ J v P ui n1 9 9 1w a sOtJlaincda lSlaliOn
A - 6( o nS a nllrJclhILw) prlqwrtyadjaccnl t ot h eh w n d -
a r yw i t ht h ePuctdo)a n dw a sslightly a t r o v c[ h estalisli-
t “ a l t yderivedlxm]parisunv a l u ef o rfalhml. T h eI c v c l s
a r ccwnsislcntw i t hI h cn n g cO fvahrcsOt}taincddur ing
1 1 1 1 .l a s tseveraly e a r sa n dd on o tindiualca n yappan.n l
t.hangci ngeneralcxmdilims. I n1 9 8 9a n d1 9 9 0b n l h
A - 6a n dA - 7h a dICVCIScxcccdingl kstatistical
lja~.kgrtwndl i m i t .Snmplcs f r o mSIalionA - 9( a tS [ a k
R o a d4 )a n dfurtherc a s th a dC V C I II o w r rIcvcls.

I l crm.asurcmcnLsa r ccwrsislcnlW i l bdracrvatiwr
o ft h ephysi~.a tapjwaranceo ft h eslrcamchanrwla lt h e
t i m eo fcdhx.tion, w h i c hg a v en oindic?limro fa n y
w a l c fm m ) f fO rIransjx)flO fscxlimcrrtsa~mmst h eb t w -
r a t w ytroundary. Obscmalions dur ingt h eIhundcrstwrn
scasunn o [ c dt h a tn or u n o f ff r n mI h ccorrtamimlcd
jrwtiwro fLiortandadCanyon cxfcndcd n e a rt h e
LahoraO.wy!wundary ( s e erclalcddiscussion i nScciirm
I V .E . 5 ) .N or u n o f fh a sh c c nohscrvcxlMr e a c ht h e
l~twnlory twundary i nMo~ndad Canywrs i n c e1 ! M J
w h e nt h eU S G Sinitiatedspecialstudiest h e r e .F o r
$amjdcsdwninakxlb yworldwide fallouta tt h e s el o w
Icvcls ,cOmsidcratdcvariability i scxjrcctcdhccarrscO f
diffcrcnl partidc-size dLslrihuliOn.si ng r a bsamples
(Purtymun 1990b). Samples w i l ha i a r g cpcrccntagco f
s m a l lparticles tyj~icaliyexhibith ighe rm a s s
cmccntrations o fplutoniumk a u s c ( I ft h e i rh i g h
adsmplion capacity. T h esediments i nt h i sp a r lo f
Mmtamlad Canycma r cm o wl i k es o i l shccausc t h e r e
h a sh c c nn or u n n f f1 0separate w r ls i ha n dclay-size
particles t h a ltypicallys h o whighe rcmn.cntm!innso f
phrhmium.

I V - 9 3



T d d eIV-45.RadiochemiealAnalyseso fSedimentsf m m
Mortandad Canyon

GNMS
H 3 l . w c ~ T o t a l[kaniurn z . % ~ rN@O~ Gamma % r

Station Imca:ion (nCX/I.)a (pcvg) ( W @ (pcvg) (pci/g) (counts/min/@ (pCUg)

Sediment@
(MCO-13)A - 5 Labmatmy N ! A C 0 , 6 0(0.13)’3 1 . 9( 0 . 2 ; 0 . 0 0 3(0.001) 0 . 0 2 5(0.002)

A 4 i S a nIIdcfrmm 0 . 5( 0 . 3 ) 1 . 1 3( 0 . 2 1 ) 2 . 5( 0 . 2 ) 0 . 0 0 2(0.001) 0 . 0 3 1(0.003)
A - 7 S a nIldcfonso 0 . 4( 0 . 3 ) 0 . 1 8( 0 . 0 6 ) 5 . 4( 0 . 5 ) 0 . 0 0 2(0.001) 0 . 0 2 0(0.002)
A - 8 S a nIIdcfmm 0 . 0( 0 . 3 ) 0 , 2 9( 9 . 0 9 ) 3 . 2( 0 3 ) 0 . 0 0 1(0.001) 0 . 0 2 3(0.002)
A - 9 S a nIld:fmuo W A - U . 0 7( 0 . 0 9 ) 1 . 0( 0 . 1 ) 0 . 0 0 5(0.004) 0 . 0 0 2(0 .001)
A - 1 0 S a nlldcfOnsO 0 . 6( 0 . 3 ) 0 . 2 2( 0 . 1 0 ) 2 . 3{ 0 . 2 ) 0 . 0 0 6(0.001) 0 . 0 0 3(0.001)
A - 11 S a nlldcfmm - 0 . 4( O3 ) 0 1 0( 0 . 1 0 ) 2 . 8( 0 . Y J 0 . 0 0 8(0.002) 0 . 0 0 1(0.001)

Rackgrowrdc
Sediments(1974-1986) — 0 . 4 4 4 . 4 0 . 0 0 6 O . ( L ? 3
S O i l s(1974-1986) 7 . 2 1 . 0 9 3 . 4 0 . 0 0 5 o . o ~

aTntium a stritiatcd w a t e ri nmoisttwcdistilled f r o msample.
b~mplm i nMO~ndad ~nyOn~ ~ c m~Ollcctcdf m mS~IiOn..A - 6 ,A - 7 ,A - 8 .a n dA - 1 0i nFcbma~. W 9 2 ;A - 5: nJ u n e1 9 9 1 ;A - 9
a tS t a t eR o a d4 i nJ u l y1 9 9 1 ;a n dA - 1 :a tt h eR i oGmndei nOctcdxr 1 9 9 1 .
~ N / Am e a n sanalysis n o tpcrfom~cd.
d~dioactivity ~w~nlin~uncyrtainitics( * 1standard deviation) a r ci nparcnthcscs.
eAvc~gc p ] U S2 standa~ &wiatiom o fmcasurtments i nR’&Lil)nalSampks 1974-1986mflymun lg~”~a).

2 . 6( 0 . 5 )
1 . 7( 0 . 4 )
3 . 8( 0 . 5 )
2 . 3( 0 . 5 )
1 3( 0 . 4 )
1 . 6( 0 . 4 )
1 . 8( 0 . 4 )

7 . 9
6 . 6

0.2(0.2)
0.5(0.2)
().3(0.1)

0.2(0.2)
0.2(0.2j
0.0(0.2)
0.3(0.2)

0 . 8 7
0 . 8 ! 4
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{
I I ( I I[hrcatcn humano r(Silk’irolil)}(.lltalJ :cai tha n ds a f e t y

( D O E19WJb). I “ h cDO~EM Oftic.cimplcrncnt.sp r o -

lwdurcst on w c lI h c wg o a l sIlmwgh I h r c cas:~lwiatc
dinx”lora[cs:E l ? ,W a s[ cOpcratiom, a n dTCCO)mOIOgy
IA’VCIWIIICIII. ‘ I l cE NProgram i nDOWEM i sYcspon-
s i b f cf o riiswssing,~.leaningu i ) ,dc(”[)iiulllil~tillg,a n d
dc(”oll]ll~issiotlillg”s i h v ,a tD O Efacilitiesa n ds i t e s
liwnwrlyu s c t lb yD O I L

T w oprimary l a w sg w c r nE Raclivi!icswi th int h e
D O Emqdcx: RC’RAa n dI I I { :Cmnprchcmivc
Illtvir[)llllll.lltalRCSpOILSC,Compensation,a n dLiability
A c t(CERCm [SujwrfundJ). A It h eLalx~ra[oryo n l y
R C f Wcurrcnflygoverns E Ractivi[ics. T h eira~mlous
w a s t emanagcrrrcntprrwisiomio fRCfW,a scnactcri i n
1 9 7 6 ,governt h eday-lo-dayoperationso fhazardous
w a s t eIrcatmrn!, sjoragc, a n dr.lispwai( T S D )facilities.
T b r1 * wL.:,lal);i. i i l u:,(aml;,t:!sf $ ~ ;[ ; {lw(atnrsO f
hazaldlursw a s l ca n drcquilc:,p c r h t2 f { ) i‘?”S;.1

fiicilitics. T h eblx)rati~ry’s ha~ardouswras tctrcat:ncn!
a i dskvagcfacililirs m u s tb cpcrrnifkxj.Sccfion
3(%4(Ir)o fR C R Aa samcrrdcdb yt h eHanrdr)lrs a n d
% ! i dW a s l cAmcndrncnts(HSWA) mandates t h a t
permitsf o r“ f S Dfac”iliticsincludeproviskr~ f o r
cormclivea c t i m lt omiligalc rflcascs f r O mfaciljlics
currently i noperation a n d1 0c l e a nu pcontamination i n
a n - a sdesignateda ss o l i dw a s t emanagementu n i t s
(SWMUS).

Congressconccivcd a n dp a s w dCERCLA t oc l e a n
u pt h enatirm’sm o s thazwdous abandoned w a s t es i t e s ,
U n d e rCERCU, E P Ar a n k sabandoned facilities t h a t
h a v eha?ardousw a s t es i t e saccording t ot h e i rpotential
t h r e a tt ohumanh c a h ha n dt h eenvironment. T h eh i g h -
scorings i l t sa r cI i s t c do nt h eNational Priori~icsL i s i
( N P L ja n da r cclcancdu pi naccordance w i t hCERC~
rcgulatiors W h e nE P Arankedt h eIAmatory, t h e
agencydetermined t h a tcurrentenvironmental ccrndi-
t i o n sd on o tp o s ca nimminentt h r e a tt ohumanbcaltb.
H m c c ,[ h cbhwatory i sn o tl i s t e do nt b cN P La n di s
n o ta Superfunds i t e .T h eDOWUniversityo f
California ( U C )R C R Apermi tincludesa sectionc a l l e d
l l r cHSWAModule, w h i c hprescribes a specific
cwrcctive a c t i o nprogram f o rt h eLaboratory. Because
l h claboratory h a sn o tb e e nl i s t e do nt h eN P ~t h e
HSWAModulepmvidcs t h eprimary guidance f o rt h e
Lihoratory’s ERprogram. T h eHSWAModuL s W c i -
f i e sa [hrec-stepcwrective a c t i w rprocess( F i g .IV-23):

T h eR C R AFacildy Investigation. T h eg o a lo f
t h i ss t e pi st oidentify t h ee x t e n to fcontaminationa t
sourcep o i n t sa n denvironmentalpathways f o rt h e

\ . , ., , . C
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Design &
Construction

Operation &
Maktenance

Monitoring

I “ i g .IV-23 .RcsourccG)nscrvation a n dRccovcry A C Icorrective a c t i o npmccss.
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Mmiuir. I{owcvcr,D O Ea n dU Ci)r(~ix~scw r x l t .n dI t w
R F ischcduic s oI i j a lIi l l ”C-”MSprm”cssi sn o tcwni)iclc
u l l t i iM a y2 3 ,2 0 0 2 .” Y h i si sncccwary Iwlausc o fI t w
im”rrascdnundwro f!;WMUSidcnlilictlA I h c
i41xwa10rya n dW ’ i i ia I k ) wci”litrlt Oh “s p ,c a dm w ra
iwriOrJI h a li scOnlijtiliM ( ”w i l l ]l t l cavaiiiib.i i l y0 ~ ”
naliwliilrcsmrn”rs,imiuding funding.

M a j o rcon]ixnlcm,o fI h cim]gram t h a tAi rcssk
rt”quircmcnlso fI h c}iSWAMwhriLoa r c

● a tc~.hr~it”aid c ci s i o nmakingai}i)rt~a~”hw h i c h
idcntilirs aili)rtlilriatccx~rrtxlivcac l i (ma n d
m c c l sI h ( ”rrqulrcnm!nlsd ’I h cE P A ;

● a slralcgy f O rt i l ecmduct O finlcrimrcmcdial
nwasurt”>:

● i)n)granln]anagcrrwnt[ h a t0rgani7.csa n t i
m am i g c st h eLatx)ramry E Rcl”lorl,inchrding
i]rojc(”tingst”hcrlui,”sa n dcosLs;

● a quaiityassurance imjgram t h a lcmurcsa t c c b -
n i c a i iy dcfcrLsitJica n dv a i i dim)gram;

● a htwi;lra n ds a f e l yim)gr~nlt h a ttmsurcs
adequate h r a i t ha n ds a f r t yim)lcutionduring
ilr~i)ii.ll]i.l~~til}]]o ft h eLalwratory’s E P .
program;

● a rctxmlsmanagcnwnlimgrarn t h a tI r a c i wa n d
s t tm”sirdi}rrnationa n dd a t aIhrturghmrtt h eE R
program; a n d

● a cmnmunily rciatinm imgram t h a tpmvidcs
informaliwl1 0a n drcccivcs rt”t”oltl;ncndalioms”
f r o mI h cinrbi ictimxrghoutI h ci i f co ft h eE R
prOgranl.

T h eHSWAM d u i cn ft h eR C R Apermi td c f k s
I I M ”prim”ipalrcquircmL’nLsw i t hw h i c hDOE4UCm u s t
Lwmi)iym impicnwnting! h cE RPrugrirrna tt h e
Lahmlory. iiowcvcr, R C R Ad o t sn o laddressseveral
i s s u e so i ’c(mccrna tk Alauws. f o rcxan}idcjsource
matcriai, hy-imxhcl, a n dsixwiainuci~armakria: a r c
vxcn}i~lf r o mt h eR C R Adefinition o fs o i i dw a s t ea n d
a r t .n o tsubjcutt ot h uprovisionso ft h eHSWA!vfwluic.
D O Ea n dU Crccognim t h a tt h c s tradioactive
twwdilurnlsa r cO fn la jOrcml(wn a n dcanrmlh c
scparatrd f r m nconcerns a b o u thazardmrswastts. T h u s ,
I h cD O Ea n dU CE Rprq.yam at!drcsscsradioactivea s
W C I Ia so i h c rha?ardtmssubstances n o trcgdatcd b y
RCRA. I l i sai)proach i sintcnkl w maintain a
ttwhnicallycwnpwhcn..ivcprngram t h a tc o v c m
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p)lcllliol Iiahililics aswmialt.tjw i l l ]t ) l h r rL“ll\’ir(llllllL’ l l l i l ]

I ; t ws ,s u ( . hi r sCLRC1. A .
7 “ h c12tm)ralllr)srrlmilkxi i l sl i n tSilt’-sp(’(”il”itw o r k

p l a nrrmi~”rt h e}{SW’A rquircmcnh I I IM ; \ y1 9 9 1 .T h e

w o r kp l ; i nad~rt”swsl“t];lr;itlt’ri/Alil)tl ticlivilit.s a t

~“11-~1 ,w h i c hw i l ll r c g i ni l l1 9 1 ) 2 .‘ 1 . h i slr~.hlli~.ala r ( . ai s
{ T I i ~ .1 ) 1 ”I h cOILICSI‘ T A . ss l i l la t . 1i v ca n dC“olllilllL \o l , l . r1( H J
sw~fljs r(.gulal(.~ l]lllJ(,r I{SWA. T h r w u n i hL.lllll;lill

rrhidua I lwnccnlrali u n so fratiii)nut”lidt’s,organic.
c.hl”nli l . a l s .a n dn w t aI Sr t ”I ( ” a s ddur ingn c nr l y5 0) t o ar s

~ : :,)p’.r;tlif)ll. ~ ! I ’ .prljgranlll};lli~. p l a nI i ) -t“lll’ir(~tlllll.llt~l

rustlwitilma t[ l i t :L’ih)ratl~ry w a suixiakd i nNovcmtx”r
1 ~ ) 1 )i .~urillgI ( ) ( )1 ,I I Wl~jh)ratl)ryd r a t k tm o ww l l r k

i d ;n s1 0invrsligal(’c i g h lOircrtil)icu n i l s ,im.iudingI h c
L NAhmos towmik. T h u s ci ) i a n sa r cd u c1 0E P Ai n
M a } ’i 9 ’ ) 2 .

7 .I)wfomwncu Awwnwnt f o r‘l”A-S4,A r w r( ; .

D O EO r d u r5X2(1.2A,Kadi(la,livcW a s l cManagc-
n w I I l , Iwamcct’fc(.litk’i nSvi)lcnlk’r1 9 X 8 .Sc’c.liollI i i
l d ’Ih i s( J r d c rcs la l ] ii s h t di x ) ii l . i c s ,g ui d c ii n r s ,minirmrm
rc”quirt”mcnls)a n dircrlimnan~.c~.ri[criaI i l rL L Wa n d
m i x e dw “ a s k( L L WI h i rI a l s oconlaim Ilollrtidil)a(.tit’t.

h;i~ardmrs w a s l c COII;iXMKonLs)nwrlagcnwn! a lD O E

fat.iiitics. T h em i c rapijiicso n i yt oL L Wrlisjx)scd
a f l c rI l k .o r d e rbw.amccfli’clivc. T h eo r d e rrcquiws
t h a fa ix”rfmnancr asscs~mcnt( P A )o fI h cL L Ws i kt w
n m i ct oLtcrnnrwlrnk.cwni)iianccw . i [ hsin”t.ili~.i x .r f t v -
m a m” cl}trjcctivcss t a t e di l lI h co r d e r .

A r i r a f !P Admwmcnl i si nprcixiralicn. I Irci)om
I h crcsuitsO fimiiminary ~.aicuialiww1 0a s s e s sl h c
,m~jr~.ll,dpcrfmrnancct ~ fTA-54,A r e aG .A r c i iG
disixwrso fw l i yL L W ;mixc(i W a s k i SSlorctta lI h cs i l c

f o rf u l u r cdisposililm. S u ( hdisimsilion,1 0b cdckor -
m i m li nl h cfulurv,m a yh “o ns i l cIrcalmnl o fk
ha~a.xtousW’2SIC cwni)wwnl a n drlispfjsato fI h t ”rcsut t-
i n gmatcriata sL L Wo ns i h .l ) rshiimwnto f[ h crn ixcd
w’as lco f fs i l cf n rIrcalmcnla n t isubwqucnl dispnsai.
T I NP Acvalualcs ( m i yl h cLahwatory”sL L Wstream;i t
d t w sn o tcursidcr lrarLwranit.u’ask.s,w’hi~.ha r cm J I
clwcrcd u n d e rChaim”ri i io fl h cm t c r .

A ncxpsurc sccnari(~i sa cuncrptuat rnmic it h a t
dcscritrcspancrmso fh u m an activily,cvcntsoa n di m j -
c c s s c st h a tr m r i li nradiationcxix)surcMpc(~pic.T w o
ciasscso fsccnarim a r ccwnsidcrcdi nI h cP A :intnrdur
sccrrarirma n dundisturbeds i l tsccnarir)s. Inlrusirrni s
assured 1 0o c c u ra f l c r1 0 s so finstiltrlionaicontrola l
t h ew a s t es i t ea f t e rpcrimiso fseveralhundredso fy e a r s .

A l[ h i sI i m c ,l j n cw a f cw imiividuaisf i r eassuIIIld h )

dislurhI h cw a s l c~ i l ( ” ,un aw a r eO fI h ci)rl”sl.m(~ , 1 ”
radi(lii~.livew a s t e .U m llmrrtrnxlsc.cnarif)sassunlcI i ] a t
I“ulurc’inhabitants< ) ! ”t h ea r e aa r cCxixw$dI ( )radit)a(livr
(’tmlimnrlll~o fI h cWasti!I h a th a v et r c c nrcicawd i“rt)!il
I h cw a s l cs i l cItmmghmm n ai cnvirtlnmcn l a ]prolt,ssts.
T h e s ei n l .i u d ci)(jssitdc impa~.Lst ogr,mmtwatur f r o m
icachinga n d1 0suri’mcw a l t or I “ r l l mrrmi(ma l ” l c ri o n g
iwritxis0 1 ”I i n w ,

A ~aricty l i t ”inlrukr sl.cnaritmh a v (tm.~.11drfinc(t.

inadvcrww intrusimli si ih~cix)lhrli(aic v c n lI h a lm a y
n o tO t x w ra ta i l .i ti sr m lpOwihic1 0idcnlil”y,l e ti i i m i c
(xmsidcri n! h cP A ,aI Io ft h eixj.ssibtcinlrusi(ms c . c n ar -
i m .T h r e ehyiwthcticai:iccnarim w e r e~.hoscnf o r
anaiysis:

c IItlmdt.r-c.(l!tstmt.t i ( } r l .A corwtru~fiont . r c wd i g s

a i ) i lf o ra hascmcnla n dcwlstru(ls a llOust*a [
I h cw’as lcs i t e .

● illlmdt.r-agrit.uiturl”.T I M .s i ki su s e db ya
farn]rr/gardener f mI h ci)rfmiu~limlO ffmxktufls.

● Inlrudcr-driiiing. I nt h i sst.cnariO,(iriiiingf o r
wa le r ,naturai rcwur~x.s,O rix.rhai~sf O rs i l c
c.harac.[1.ri~ati<)llcausesa iimitcdamounto f
dccpcr(shafl-disposed)wastest ob cbrought t o
t h esurface.

T h em a j o rcximsurcpathways a r cd i r e c tcxptwurc
a n dinha]atinn. D O Wl i m i t sf o rintrudtrs a r ccstaldishcd
i nD O EO r d e r5820.2A, C h .1 1i .T t wannuaicffcctivc
h ccquivaicnt t oin3dvcrlcnlinlnrdcrs ( a f l r rt h ti l f i s
t ~ finslitulionaicontroi) s h a l in o tc:icccd1 ( ) ( )m r c mi i ) r
cwnlimmuscximsuw O r5 0 0m r c mf o ra s i n g i ca c u l c
exposure.

U n d e rcurrentwaste-stream c.:)l~c.t”lllmiil>l~s,m m co f
l i ~intruder scenarios prnduccs r h s c st i } a lcxcccdt h e
ai)piicabicd o s ecriteria. I nt h eintmdcr+.ol~stmc.;i(~s~

?~JAma n d~ ~ p uac~.(}u]~lf o r4 4 C 4 ,sccnanO,23YPu,-
2 5 % ,a n d1 5 % ,respc-cti’vciy,o fI h cd o s et na nintruder,
i nt h eintruder-agri~-uiturcscenario, ~’OPu,~41Am,a n d
2 3 q P uaccount f O r4 1 % ,3 0 % ,a n d1 4 % ,rcspcctivciyoo f
t h ed o s et oa ninlrudcr. i nt h eanaiyscs t , )d a t e ,t h eo n i y
ra(iinactivcmaterials treateda sshaft-rlisposcdradioac.-
t i v cwastesa r c‘]Sr~Y a n d1’7CS.I nt h i sscenario,
Y R %O ft h ed o s ei sf r o m1 3 7 Gh ycxtcrnai cxposurv.

O t h e r ,m i n o rcomponentsaccmrnt f o rt h ercmaimlcrO (
t h ed o s e .
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54 (M) .I ( D O LI w % ) , I I I CEmltingrrtd Spt.t.k.sA t [ ,a m t
I I I Cf31rn~dj]lailUWt.llalldEx(”~”ulivcO r r k rw i r sItt”gull
du r ing1 9 9 0 .Mlmiu)riugsludirsO J Iraphm, r(.plilt”s
a n dirmphihialw,s m a l lIw mmals,am ll ~ i r d ~t x m li l l u c d
dur ing1 9 9 1 .Addili(]ntilly,W(”lltimla m lad~a~’rul
uplandh ab i l a l sw’ilhinf-fijarilt~am lSawliaCan}’rlm
w v r cmllnitorrtt. A S C ( . (W Iy t .a r1 1 1 ’d i iI aw a s(xdlr(”t(d

I i j rvaritms Irophil.h“vcl~( d ”I l i o l aMilhillC.iirlrddd I O l
B u r y .Srw”ral I I r Wsunrys. w e r einilialcd 1 0A t a i u
invcnl(}ry d a l a( I I Igrljupi( } ! ”t~rganism m ~ lprc.viturily
studit.d. N oI i s hw cr rCIIlx~uI I I Cr r di ni~lm)ral(jry

W’filers,

Rupfw.s. Ewrluir”i.mo frap t t j rju)pulatitms
a n driij)ltwm o s ts i l l ’ swi lh ini atxwalory Ixlundaricsc w J l -
l i n u c ddur ing1 9 9 1 .B i r d s0 1cOn,.crnincludedI l w
/(me-tail h a w k(Lhittw(t//x/n/}ff/////i,tj,C’~llqwr’sh a w k
(Acci/Jitw ctwjwii), a n df%rlhcrn gwAawk (Accipikr
~cnlilb).

Jhedil:g h i r t k .13rwIing h i r dsurwys w e r e
lxmduclrd b ymcmlwrs( I 1 .t h ePajaril(~Ornith(dq.jic.a l
Surveyi ncxmjx”ratimlw i t hI h tBiological R(”sourl.c
EvirlualiOnsj)rugramf O ra jwrimlO fI i v cy c a n i .D a t a
analysisd n dn]amrsc.rij)lim”j)aralimlw a sc(m]plctt. d ,
Ajym>xima;uly1 1 2sprcirso fh i r d sw t , r cf m r m lm
~jr~.~.dwi[hi,~l~}x)ratt~fyIwundaricsO rwi th in~ ~ s

Alaml~ Gnrnty.
/ Ju f .v ,Duringt h rsummrr o f1 9 Y 1 ,a sun ,cy

l i l rt x i lsjxxicsf w m lO nLalx)ralwy l a n dw a st w g u nb y
l h cBid(jgit.al Rcsourt.cEvaluatiwwT e a m .T h ep u r -
p n s co ft h es t u d yw a sIwo-fold: ( l j1 0identify sprcirs
O fb a t sinhabiting1atxjratOryl a n d s ,a n d( 2 )1 0r ldt”r-

I I I I I I Ci l ”I h csjmltrttb a l(Edwnu mucuhmrn),a s t a [ c
cndangcrul sj)cc.ics,w a srrlili~ingLalxwalOryl a n d sf o r
Iwaging O rrwsling. Sjwcics ir.lcnlilitv,la r cimhlcd i n
T a b l eIV-46 .N osjwttcdb a [ sw e r eidcnlillcd, ArJd i -
t i o n a lb a tstudiesw i l lb ccmductcd t of u n h r rd e f i n et h e
jmwncc o ra k m w n ft h i sspccicsw rLabnratwy j a n d s
a n dt ofurlhcrinvcnwy t h eb a tspm-icsu s i n g
Latxvr+toryl a n d sf o rhrwting, roosting,a n dforaging.

‘l”aldeIV-46.I t a tSpecies l“oundo nI J J SAiamos
Natinmd l~lwrdtory I ,ands

Myotisa w t i . s lxmg-carc~Jmyotis
Myotis~ d a n s Lmrg-leggedmyotis
Lasirtruscincwus I i t}aryb a t
Lasionycwis nocliragans Silvrr-haircclb a t
EptcsictIsJ k n s B i gh m w nh a t
Pipistrdlur Ac.fpcrtts Wcslrrn j}ipistrcllc

W - 9 9
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W ’ ( Ow I I ( J I:ju(xxsslutbc(”au:tc( ~ f ’i ii li lu d l ”Ii l l ]ilalitjib
lllaldfil~v! b yt h eI X Xt [ ) rprqmws t ) ] ”sali’ly,I “ I ) L ”a l l i-
I u d cw a s1 0 0h i g hI t )SULoL”cml”ullylx~un lmllllx”rs( j r
Loowflnr]lr a l ios .O l h r rtrt”lmiquc~a r cb c i u gim’vsli-
g a l d1 1 }dt.lcrlllim”I I I Cpt~ilulali(~llIlullllm.rs{x)mihlcllll)
I “ r o my c i ir 1 0y r ar .

h .W ! !J ? i f eWuterin\:. I I IJ u l yh o u g h( l ( d w r
] ( ) ~ 1 ,a p~~.tjj))jlrary~ufv~,) o f]3 5( j : ’]4 0!Ni’DiUi O U l -

1;111sw a s(“omim-lcd1 1 )J c hr-mim”wi!dlil”vU s \ ” .‘ I ” i w
n’sulls0 1 ”I h c $s r r n ’ ry imlii”alcdt h a tallprl~xilml(”ly5 0 %
l d ’I h coull’ailsa r t ”u s e dl ) r)xjlt.l~tiaily( “ a l lI R su s t ’ c lb y
ma~$rolaunaSUL”IIA Sd t x ” ra l dc ] k .Additit)mrllv.OIIL’-
I h i dd t h eoulf”allsh a v t ”ixmlllial w d l m l c“harm”k” r i s -
l i ( . sa srvidc:lcc(lb yhyrlmjdiylicvcgcltiliwl.

OhscrvatiOlwindi(.aluda numberOfaqrrali(”invcrtc-
b r a l c swilhilicl”lluvntdischarge walrrs. Cursory
wildlifiobscrvaliom provi(tcda l i s ~d “ 3 5mammal,
l ~ i r d ,aq)hihian, a n t ir t ” p l i ksptx”ics (oidcnc-cd l “ r o m
v i s u a lsightings,s c a t ,I r i i d s ,a dIx”drlillg)i i !1 1 ] ( ’vi t”tv-
i l yd ’1 1 1 1 ”oulfalls. I l c s ca n dd h c rllt)lll]la~”rt~laullal
siwcicsc w u l dpOICIIIi a l l yu s cw a l ml - m mt h ed i s -
t“hargcs.T odctcrmim-I h tI c v r ld ’u s co ft h v s cd i s -
c.hargcoulfallsb ys m a l la n dmedium-sizedmammals
a n damphibians, t“urtiwrstudi~sw i i lk Cwmhrc-kd.
Sludirso nI h cIllat-rt)illv(ofl(’l)ralcasscmb]agcsw i l l
lwnlinut’.

‘ I ”ddeIV-47 .l ~ n dm i dAquiMichfullusk E“oundo nI A SAlimus
Natimid lahuratory l ~ n d

(“anyOn Ixwdion species

S4V.411S

Ui) iwrP;ljariiO

MidrllcPajarilo

h m , r rPajari10

L MAlamm

Am”ho

Chaquchui

lllttilav.”.s

Ancho

Tlo~,~(,~,~wl/’+ % “ .] ( )

T19N,R7E,Uuphlll”d

T19N,47E,NE1/4,Nwl/4,S e c .1 0

T19N,R6E,sE1/4,Nwl/4,S t x .1 7

T18N,R7E, Unplalll%l

T18N,R7E, unplalltxl

T18N,R7E. ullplalld

I \ ’ -1 0 0 ”

I

hlkJh./L’S (ldX)rL’kS
Gl@yuliniu indcnlula
Et~contdltt.sfiil~’t4s

Cyradws . y p .

P h y s uvirgutu
Orddir .fdww.h

Ettcrntdttsjhhws

Cuehilicopahdwica
Lymrwup a h w
P h y s avirjyrtu

Phy.sui’irgctu

Pisidiurncuswtdnltm

I
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c .N’cdund ntonitt)rin~:.
hjur ih ( i4/tyo/I. Mmlimring0 1 ”rcplik,

; IIlll}hil)iti I I ,am li l l v + l lI I l aI I II I I i tI plipulit;iolk w i l h i i l t h v

I ) ;IIuslrilw wcllam.ls a I I dadj;i~crll uplands Wllhln

I’;ll;ilili) (“anyon ~x)lllillutd I ’ l ) ra MLOIILI y e a r . U’t i ler

I t t tI iw’ilhinI h cW’t.ll;jndh wurt” sulrddnlidljy I)igt}(r d u t .

I I II I ( . : Ii ’ yS1O;IMIIMJr ; ii m .N 1 ; In yd r ( ” a sI h i i th a c lIht.11 d r y

during I l k ”sunlIIIc r o f1 9 1 ) [ )w c r t ’inumlalvdf u ra pt’ritul
t d ”Ii m ’grcakr I h an 2 1L I i r y sduring1 9 9I .

lltllj}hit~iirrl sj)c$~”it,sI “ iI u I I dI v l .d i n g wj lh in I I I ( ow r l-

h l l d sillt”ludtd l ! k ”Sl~a&”lirnllI t l a d(.$”t@Aqm\m u l l i -
/t/l[”f///\),) ,R t ” d$il{)ltt”Lll ( ~ ; l l l(#lIJ)/)11//t’ll////,$),Wl)otl-

hiN1si-‘ hl i ) a d( B l i j )lt’/)l)///ltJII,\i,j),C.’hl)I_Usj “ r l ) g
(l].~twddt”risIri.wifild), a I I L I‘ l - l g ( rwlan}amlt”f

(..\l)ll)}.tl(JI)I(I tiqrinwtl). “I”a(lp)ll% I“ronl [ W ( )Spl’t”ll”$

w ’ t ’ r co l k cn dtluringI I I VSUII\IIWr 1 ) 11 9 9 ]I } M Iw t .r t .I M ) I
tdht”n,txj during I I N Otlr i~”fsunlnlt.r l d ”I W ( I ,1 1 1 ( ”S p t i d r-
l i ~ ( l lh ~ a da n dI & x lspl~tkdI I M d .DuringAugusI, I f i r g r

uumltvrs0 1 ”Spatlt’lilt)l l l IaLIsIIlt.i:IIIItIq)lIIIktoda n dw ’ c r c
tdbt .nt dnwving l“n)ln I I I L OW(”lltimls i n h )t h euplamls.

A \.;ll\lurl’/rl’lt’;lst* ~tudy ( I IS I I I ; II Imanlnla]s w f i s

cx.mJuL”ltoLI f O ra wt.lmd } ! r ; l rw’ilhin I t wW J d y a r e a . T h e

l W I IIIII)SI txmlrm)nlyt.aplurrd siw(”icsw ’ u r i .I I I ( ”W’(”slcrn
Ilart(slu w u w(Rt,il/trf~/{~/lftJn}~.smcnhis) a n dI } I c ’

l ) l ( rIIIl)usto (Pwom)!.w(.\nt/t/lil”///l/s)c.s)ch c hspccics
l“ljllljtrjxld 3 1. 9 f Z( I II h t .h W tI (Jrganism:;t“aughl. O l h c r
>I)lx”it.sinl.ludcd PiirOnn l ( m w(Pcrom}wcful r w i ) ,
1lrushNMWSC(Pcr(mr}wusho~lci~, L e a s !(Chipmunk
(}._l~~timil/mminimw), Coh)radoc“hiimlunk(Ew(lmius

(llf(iilri~’i(ii~:ll.s),a m lW h i l eMroatcdwoodrat (Ncomm(j
tlll)iyitl).

A d diti(}nally,j wI I c ltramwimi v c r crslablishcd i n
PiljarilljCanyon I ( Jdclcrnlinc I a r g cmammal U s cO fI h c
wclland nr c a sa slwmp;I r d1 0a d r i e rcanywl, Cairada
d ( lI l u t . } .Prclimiil;tryinformationintlicakx!a hravicr
u s t1 ) 1 ”I h cPajarill)wvllandh yc l i ia n dt k rl h a nI h c
d r i e rCoiladzd t ’ 113ucy.ThtOMOlramwc”Lsa r cmonitored
( ma Illllnlhtyb a s i s .P c I I cI groupsirlcnliilcdi nPajarilo
o . dG i l a d f id c lB u t ” yint.lutlctx))’ok(C(lnis hlfrurr.y),

t . l l i(Cscrtwscflrrtdcnsis), t h y r(Odocoihs hcmwnlts),

ml)bils(Syh’ihrgu,$s p p . ) ,a n db l a c kI x C a r(Ur . \m

tlt~tt’rit”tltltt.s).

.Sundiu(-.”unyon,W a ~ c rqualilya srelatedt o
I I I ( ”ditrrsilya n d1}’pcso faqualic.invcrl~.hralcassrm-
Idagcsh a sb c c r rnwnihmxi i nSamliaCanyOn. W a t e r
stwrt”csM l h cslrcanli n!%ndiaCanyon includes ; c a m
p l ; i n ltdt~wdmvn,sanilary lrcahncntp l a n tcfflucnl, a n d
o t h windustrialwask. F r o mt h eliterature, l h ~ r ~j s~ v j .

dt”n(t’ [ h a tt h ekinds a I I Jt y p e sc d ”aquatic’invcticbntlcs
wl lh ina slrcama r c( I ir c c l l yrclalcd1 0t h equalityO fI h c
w a l c hi nI h a lslrram. Iu i t i a lIimitcdd a t atxdlctlrd
I ’ r o mSandiaCanyon suggcs lt h a taqualil”~sscmtdag(”s
t hrcprcxnl a nrcOlO~;i~.a)indicaliw]0 1w a l r rquality,
“I”hrcrsampling slaliw~sh a v eb e e nM Iu i )i nt h rt.anym
( f ; i g .IV-24). T I NI i m ll w OslatiwLs a r cj u : , ltx.h)w

inrIustrialw a s ~ cd i s c +i l r g cpoint...T h ecl”llucIIt d i s -

l.hargcscoOILsislO fsanitary w a ~ l ca n ds t e a mp l a n tb l O w -
t l o w n .T h ct h i r dslali(mi sappmximatcty [ ) . 5m d o w n -
slrc3mf r O ma n yc f i l : l (t i tdischarge. W a l e rquali;y
parameters s u c ha sp H ,tcn]pcraturt, dissolved (Jxygcn,
a n dconductivitya r cmeasured o na monthly b a s i sa t
i’a~”lrslati(m. Aquatic mvcrtctwatcsa r ca l s osampled.
‘ l ” h cI % S II W Os(atiomsh a v ~a Iimitd divrrsity o faquatic
invcrtchrdl~.sa n dt c m lt oh a v et h o s einvcrtcbra!cs
twmmnnly f l m n di nh ) wox)’gcn cnvirwtmcnls. W a l c r
qualilymcasurcmvnlsindicalc l h a lSlatiml2 colLsi.s-

I c m l yh a st h rI(JWCSIdissol-~cdoxygencontrnt( d u e1 0
s an i l a r yw a s l cl“fflr,r~.ntj. }k)wtnwr, W t h i r dslalion

comsistcntlyh a sa dissolved uxygcncontcnln e a rs a t u -
r a t i o na n da h ighe rdcgrcco finvcrlcbrdtcdiversity,
T h eaquaticinvcrtcbratcsf o u n dwi th inSlaliorr3 a r c
t l m s cspccicsihmrght1 0b csensitive t ocmllaminatkm
a n dl o woxygrncnvimnmcnts. T h et h i r dstation
appearst ot r ci nt h eslrcarnrcccwcryz o n e .T a b l eI V - 4
summariz~’sl t r caquatic~nvcrtcbratcst h a tb a v cb u m
f o u n di nSandiaCanyOn.

d .SpcciulAccomplishment...
WiMJ.. Obwrvatiun D afabase. A Wildlife

Obscwatimr Database w a scshblishcd wi th ini h cE n v i -
rmnncntaiA$srssnlcntsa n dRcswrcc E~.ahra;jorLsS c c -
I i o no fEM-N.T h epurposeo ft h edatabase i sw rccwrd
obscrva[iom o nw’iltllifcm a d eb ybbtwatory cmjdoy-
t “ c sa n df i e l dpcrstmnc]. Obscrvatiom a r cu s e dt o
dclcrmirwtlislributiona n dprcscncc o fspccicso n
bbnratnrj l a n d s ,BamlclicrNational Monurncnt,a n d
adjacent F o r e s tScwiccl a n d s .Animals obscrvc~~b y
cmployccs inclwhl b e a r ,d e e r ,e l k ,racmmr, f o x ,b a l d
e a g l e ,goldene a g l e ,bobcat,coyolc,pcrcgrirwfalcon,
chorusf r u g s ,a n da variclyt ) fb i r d s .

W d aDufabuses. T h eBiojogicaj Rrsoufi”c

EvaluationsProgram h a sestablisheddatatjascs f o r
mammals, b i r d s ,rcplilcs, amphibia:Ls,mollusk..,
imscds,vascular plants ,f u n g i ,a n dthrcat:mcda n d
cndangcrcd spccics. Historic information a h a r tspccirs
f o u n do nhbora!ory a n dadjacent l a n d si sb c i : ! g

I V - 1 0 1



L O SA M O S NATIONAL LABORATCJRY
/ ENVIRONMENTAL slJRvEIL~cE 1 9 9 1 — ~

L“tunpilixl.T h c s tdalfilxtsusw i l lprovide informiili(wo n ●

sjwc.icsclit’chily a m ldislriturlilln.

$ ( ) .(:ommunity Relations I%ugrwm.

I I II W 1 ,comnlunity rl’l;lli[)m lwminurd 1 0t wa n
●

p)rlxnt f a c e to fI - A N L(“lt~’ir{)l~llll’tltal programs. A \
r lI I fI h cE Rp r o ~a m ,w w m lcommunity rvlations
Iitilwsw r va~”t’(~lllj)lisll(”d.TIWSCincludtd

● d~vcbping a n ddislrihuling h)wnsilt’ opcrabk 9
u n i tf a c tshccLs1 0I I I ( ”puhlic,

holding E RlnstallatiouW O r kP l a nPub l i cl n f l m -
malionWorkshojjsi l lT a o s ,Espaiwla, . % n l aF c ,
a n dI A HAlanws,

i n~.(mpt”ratiwtw i t h1 )O IZ ,mailing notilit”ations

1 0 3 5 0prqwrty mvmrs O fl a n dclassified a s

SWMUS,a n t iholdin}:a public”information
nwcling 1 0discussI hm)lificiiliOns,

holdinga DOE/LANL E Ra n dW a s l cManagc-
m c n tSilc-Specific P l a nPutrlicmccling, a n d
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( M a pdcrrotcsgenerallocationo n l y . )

IV-102

— —



L O SAUMOS NATIONALUB13RATORY -
ENVIRONMENTAL SURVEILLANCE 1 0 9 ]

~ \
‘ 1 ’ I I I AI V - WAqmdic Invvrkhruks JI’oundi n%mJit i Cunyon

t i t“I”hrec%mpling Stations

Ptwent d I k e n t a t Present a t
Aqutrlk Invcrtcb,-ute Station1 S Station2 h Station3 C

o r d e rDipttorii Y C . i
( t : i i rs ,Midgrs, n m i
MosquiIocs)

O r d e rCokwjWra N o
(Dccllcs)

Ordt” rIII>llllllt’rijj)l~”ra N u
( M ayl l i c s )

O r i l c rTril.lmplcra N ( r
(Caddis F l i r s )

O r d e ri Icmiplcra N o
( T r u ei h l g s )

O n l c rPlcclq)lcra N o
(Slomllics)

~k4SS odolLlt~ N o

(Diiltlst.lfilt’~a ~ u l
Dragonllics)

C l a s sOiigll~.hcala N o
(Aquatic E ~rthworms)

C l a s sGordiacca N o
(Iiainvorms)

C i a s sNcmatmta Y L ’ S
(Roundworms) — —

Y c s Y c s

Y t %

N o

N o

N o

N , . )

N o

N o

t J o

1 * C S

8S!alioIl1 = jmjllcdialcjyhriow’s t e a mp i a n teffluentdischa~c p o i n t .
bsl:i:i,)ll z = I1llln:~iatcjy b c k wI h csanitary w a s t edischargeP~~inl.

CSiiition3 = 1 / 2m i l ed o w nI “ r n wa n ydlschargcp o i l d ,

Y c s

Y e s

Y c s

Y c s

Y e s

Y C ! 4

Y c s

Y t ! s

N o

● mccling w i t hseverali m ” a l:Icighlxnlwm!
assm-ifilil)nsa n dI h cCounty Gwnrit t oupdalc

I h C I I Io ncwrrcntE Rp:ogram activities.

i na nattcmptt ocomnwni(”at~r n u r ccffc~.tivclyw i t h
iul~rcslcda n daffct%”dparlicsO ncnvirrmnwnt, saftly,

a n dhcaith (ES&lij issues,t h eGmmlunily R~!ialiolLs
G r m r p(PA-3)rcccntly sllhscritx”dt oNnrtlicrnN c , v
h l ~. . J C OEnvironmcn!alInformation Ex~hangc
(NENIX). NENiX i sa n ~ w i yiniliakxlmuitilincc o m -
p u t e rbuilclin b o a r da n dcrrvirrrnrncnwiinformalmn
b a n k .

P A - 3spomsurcdseveralc v t n t s1 0f o s ! c tdialogue
bclwccn bboratory s c n i mmanagcrncnta n ds t a f fa n d
l o c a lpu!dicinterest groups. h l ( m g t h e s eCVCM.. w e r e :

“ Prcscrrtationt oL A N Ls t a f fa b o u tt h eNuclear
Guardiamhip ProjcAb yChari~ttc C u o k .

“ G)lioquium b yD r .lsmhwcRosenthala n d1 u n -
c h c o ndistwssionamongp u b l i cinterestgroups
a n dLaboratory rcprcs:n:ativcs. ixiboratory
s l a f fincluded nwmbcrso f& m k r rMarigcmcrrt,
CommmlGround, Envimnmcntai Marag~mcnt
Divisio!ls t A i f ,a n dCommunity Relationss t a f f .
Pub i i cintcwstgroupsincluded Citizms f . ~ r
C i c a t !A i ra n dW~tcr,T:;::hyF o r u mf o rInterna-
t i o n a lSecurity, Conccmcd Citizens f o rNucicar
Safctv,Nuclear (hrmtiamship Project, Phys i -
c i a n sf o rS o c i a lRcspomibildy, N c wMexico
Allian-c, a n dSouthwest Research a n d
InformalimlU n t c r .

1V-103 — .



1 0}iazirt.1Ci)llllllullital;t)llam lW a h t cGc$nt”ralor
Training.

A l ln e w ’cmplo~’ucs.cmural”wrs,al”l”ilialcs.l o n g .
t e r miisitllrs, a dc o - q ) sIudun[s I n u s I l a k ul h cG E T
srssil)m,whi~”htx~lLsislO fI6 lraining In(rduks:

●

●

●

●

●

●

●

●

●

●

●

Faiililics

Politics

Qua!ity Awuratl’x”

!l”twrily

Safcgu6r4JA % ar ~I K ” S S

E S & HPol icy

Emi)loy’ccPanit”ipalionPat.kcf

O S I I ARighLsa n dRcgulatiom

!nduslrialS af c l y

F i r ePmtcctimr

EmcrgcnuyManagcrncnt

I \ ’ -1 0 4

—



L O SAIAMOS NATIONAL LABORATORY
ENVlRONh4ENTAL SURVEILLANCE 1 9 ! ) 1

● Radiation Pr(jlt,tlit>nI “ l ] rI t wO(x”iq)alional
WIJrkcr

● Lmt”koul!f”;tgl)ul

● I;llt’irolllilc”ll.

a r t h u sa n dI o xi ( ”wasks. A varietyo f~“lasscsdcsignd
1 0m c c lsilc-/ja t)-/()\)cmli~)ll -s~~”t”ifi~. Iraining m.eds

int”ludl’s Llass(s O nHa?mrh)us W a s t eGt”m”raliwl:

}{azanh)us W a s I copcratiof~~(whi~hIIICL.L$t h eO S H A
training rcquirl’lm’ntsa sdwwritrnxli l l2 9C F R
1 O I ( J .\ 2 0 ) ;p a tka~ i l~z n dTrajLspwtatkm o ft{a~artks

Ma(criah;Prwdurcs 1 0Impkmcnt t t i cS p i l tPrevcn.
l i o n ,C4mlrol,a n dG)unlcrmcasurcs P l a n ;a n dW a s l c
ManagcmcnlCbordirration.
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V .ENVIRONMENTALRADIOLOGICALPROGRAMINFORMATION

A nltijt~rcompom”nto ft l w1Aoriitoq K:n}ironnwnlalSurvrilhmce I’rugnm

includvs nmnitw-ing f o rIwfentiid tixposut-ts t ot h epuhl ic f t u ml~t)t~rutt~r)-mluted

rddi:tti~~n s~turces a n dusscming t h er i s kmsociutvd w i t ht h a texposure. A i ri s
routintily stimpled a thmt[ions o nI.atwrutory property, a l o n gt h eI~twr~tory
jwrimrtcr, u n di nm o r t idistant o n u st h i ds e r v ea srrgiumd hdtground statjons.
Atmospheric cmwentrutiom I ] ftritium, ur~nium, plutonium, tim~ricium, a n dg r u s s

I x t i t; w wmeusured. I n1 9 9 1 ,t ( ~ t t i lridiouctivti u i remiwjum decremtid h yupproxj-
mtiteljW %w i t hgmeuus m i m lactiwrtionpruduct.~t i n dt r i ti u mshowing t h elargest

dccline~. W’ider rlllutint f r o mt h rl i q u i dw r o t etretitrnentplilnt i ssampled t ode te r -

m i r wt h ere lcawo frwiiunuclides. “ I ” o t dreleases continued t odecline i n1 9 9 1 . ‘ l ” h e

rntiximu r ndl’ectit” ed o s et ou mrmher f J ft h epuhi ic f r t m l1 9 9 ]IJhOrUtury oper&l-

t i u mw u s4 Amrrm. ‘ l ” h euverugr d o s e st oindividuals i n1 A MAlamos a n dW h i t e
R o c khecuuseu f1 9 9 1lxdwr~tory activities w e r e0 . 0 5a n d0 . 0 3m r v m , rmpectively.

‘ I l r s e dost isw - eestinu.rted t oa d dlifetime r i s k so ft h o u t1 chance ( n47,000,000 i n
I x sAlunms n n d1 choncei n6#,000,000 i nW h i t tR n c kt oa nindividual’s r i s ko f
cuncernmrtalitj.

A .Introduction

A l a n }( I t ’I I I Cattitiii(s t h t i tI a k cp l a ( . ca t[ h cL w

~\lamlJs !Nati{mal l-alx}MIt}ry ( L A h lL o rI I I C~lwrat~ory)

ini’f~ltl’h arrdlingraditu(.ti~l.malcria]sa l dopcr--til:g
mdi~ti(jll-l]ri}dui.illgcquipmcm. A m a j o rclmlponcnlo f
I h cLatx}rator-y’sEnvirttnmcrrL?lSunvi)lam” cProgram
im”ludcsmonitoring f o rp[)lcntialcxpt)sufcst ~ l1 1 ] 1 s
public.f r o mhtx~ralor}’-rl.l~l(”dradiali(~nsmlr(vs.

Radiation f r o mradilui~litcmalcrjalsa n dradialion-
pr(dul.ing l“qllii)ll]l”ll[ i sl“allrd i{)niying radialit)n.

(.omfm~n I } p c so fioni7ingradiation illtludc a l p h a ,

h c t a ,a n dgamma. F . .c ht ~ ’ p c ”o fionizing radiationh a sa
unique ahililj.Mpcnc[ratco rp a s sthrou};hmaterials
a n d[tk.rct~yt u ’abwrlwd i nl i v i n g[issuescausing L I a n t -
a g cf r o mt h eimli~alionprtwcss. A l j j h aradiatir)np c r r e-
t r a t c spmlrl}”;a p i e : . co fp a p e ro ro u t e rs k i nt i s s u ec a n
> t o pi t .B e t aradiation h a sI m vh }nmdrralc lwrwtrating
atnlit!’.X-ra}sa n dgammaradiati(mh a v em u c hgreater
prnctrating ability.

lladialion L Srclcascd b yI x } t hnalurally(~~x.urrirrg
malcrial>a n db yaIlifk.iallyi)roducwdo rClihitncul

sources. Naturallyncxwrringsourcesa r ce a l l c db a c k -
groundradiationa n dim.ludcnaturally occurring
g a s e ss u c ha sr a d o na n dnaturallynccurring clcmrnts
s u c ha suranium i nrc.gi(malr o c k sa n ds o i l s .kmizing

~ radialinn isalsopnduccd h ymcdicaldiagmwis a n d

trcahncrucquiprncnts u c ha sx-ra~’s,nuclearmcdicinc
proccdurcs,a n dI i n c a raccelerators. Mcdicaidiagnosis
a n dtrcalmcrr!account f o rt h eIargcstradialiond o s et o
t h eA r n cr i c a np u b l i cf r o marliticially prnduccd scmrccs
o fradiatiw?. Tohacco prnducts, srnnkcdetectors, a n d
tcl~visions e t s! n . ~ cinnizing radiation assnciatcd w i t b
t h c m .

O l h c rsOurccsO fionizing radiation includeoccupa-
t i r m a lexposures, residual falloutf r o mp a s tatmospheric
weapons tcstirrg,t h enuclearf u e lc y c l e ,a n dresearch
a n dscientificactivitiesa tfacilities s u c ha st h e
btx)ralor-y.

B .RadioactiveEmissions

1 .A i r .

T h eradiologicala i rsampling network a lt h eL a h o -
r a t n r yi sdcsigrrcdt omeasure cnk.ironrnentalI c v c l so f
airhomc radinnuthdcs t h a tm a yl x .rclcascd f r o m
LabOralO~’Opcralion\. PlutOnium,arncricium,a n d
uraniuma r crclcascd i nmicrocuricamounts a sa r e s u l t
o fl a b o r a t o r yOpcraliOns.Tritiumi srclcascd i nc u r i e
amounts. Radioimtinca n dn o b l eg a s e sa r crclcascd
f r m nfacilitiesperforming fissionproduct chemistry,
medical isotopepreparation.a n dresearch reactors. T h e
Litwramry a l s orctcascs radionuclidcst h a tc m i tI x : @

v - 1
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, 0 0
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‘l”iIldt”J ’ - 2 .Ahhrne Kidhulive K:ntiwi(tm
f r o n lI.ahortitoryopwiilion i n1 9 9 1

I)duild I,istingo fR l i x dAdivitth)n I)roducls: llwtiudtite, Vtipor,t m d( h s s r s

h l ixwl Activity i nf ‘ u r i e s
Acti\i]tion
Products l{tidiOnuclide imwtion: T A - 2 I~jcntion: ‘l”A-S3 lmcutiwi: ‘ISA-48

P arlillr/VirpOr A 5 - 7 2
(PIVAP) A \ - 7 3

A s - 7 4
D ( ” - 7
B r - 7 6
W - 7 7
J3r -82

c d -1[ ) 9
C()-57
C..)-5U
C r - s l
I I - 1 9 2
MII-52
Mn-54
N a . ~ ~
N a - ~ ~

0s-185
R b - 8 3
Rb-105
S C - 4 6
S C - 4 7
s r - 7 5

T a-1 8 2
T c-1 3 2
q~.~(),2
V - 4 8

GascOus AR-41
(Ci/MAP) c - l o

c - 11
N - 1 3
N - 1 6
0 - 1 4
0 - 1 5

1 . 9 4x 1 ( J 2
2 . O ( JX1 ( ) ” 3

6 , ( J 1“1 0 - 3

1 . 1 3x 1 ( J ” 6
7 . 6 9x 1 0 6
3 . 5 6X 1 0 - 4
9 . 6 7X 1 0 - 7
4 . 4 5x l o ” ~
1 . 1 2x I ( J - 5
3 . 1 1x 1 0 - 6
5 . 8 5x 1 ( J - 3
2 . ! ? 3x 1 0 4
2 . 7 4X 1 ( J - 4

1 . 9 5x I ( J - 5
6 . 3 0X ! ( J - 4
7 . 6 3X 1 ( J 5

1 . ( J 9x I ( J - 4

5 . 5 6x 1 ( J . 5
2 . 0 5x 1 ( J J

2 . 0 3X l f J 2 2 . 5 8X 1 0 2
2 . 5 7X 1 ( J 3
9 . 5 9x 1 ( P
8 . 5 2X I ! J 3
1 . 0 2x 1 0 3
1 . 1 7x 1 0 3
3 . 4 1x 1 ( F

8 . 7 2X 1 ( J - 2
7 , 2 3X1 0 - 4
6 . 8 3X 1 0 - 4

2 . 5 6X1 0 - 3
9 . 0 0x 1 0 - 5
2 . 4 9X1 0 - 3

1 . 2 9X 1 0 . 3

8 . 3 0X1 0 - 2

1 . 0 8x 1 0 - 4

\ ’ . 5
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‘l”otill{lsilgL’ (’oncentmliorr (pg/m3J
- =. - - - - -. -

Aerosolizui . — St.mdwd
I:lcnlt”nt ( k g ) ( % J ( 4k n l ) - ( 8k m ) s (}g/nI~)— . —

I h ti srisuspl”ndt.di ud u s tpfirllt”lc’st]rigillaling f r o m

I h cC : Ir lh ‘ s(Crusl.
ibdi(>al”liic a i rcnli>sit)nsa lI i r t ”l~itxlml,>rya r r

mt~uillm’d;I(”(”ordi l l gI i )DOE/Eii - ( } ]7 3 - 1 ”“ljl]virl~ll.
nu”lllalR1.gul;ik,r)’GuidL.I “ i l ribdioh~gi~”aiEllluctIl
hf(mii(lringa m iE,l\’irollllll’lllaiSu~(”iililnt”(’”( D O E
I WI) a n d. f [ )C i : R~ t i n6 1 ,Sut\i>aflt { ,“NationalE m i s -

s i l t nS t ; iI d i l d \I l } rI “ n lissil}mo fR a d i onul.lidcsO d ] c r
I I I ;I I IRadl]n l“rl~tnEkixirtlnt.ntt ) ! ’EnrrgyFtit-iiilirsn
( E P t l19HOC”).B;tstod( I I Iu(f-sitetl\\~ir(\lllilclltalllll)lli-
I l)r ingn+iullsa m i1 ) 1 1d l w t ’ st.altwiatcdf r O mmcasurrd
s l a t ” krrnissilms, l h col”l”+ilcd ( M o sa n :l t ” s sl i l a nI h c
i ( lnlrt”m:ycarshrndartlg i t ’ c ui n4 0C “ I : R6 1 . 9 2 .

( hJ u l y1 7 ,1 9 9 0 ,i A N i -n(~lifiudI h cDcixirlmcnto f
Energy( D O E )I h : s ti l l ; ”L?ln]rak}r}’m fI I W1 0mrrudyr
h l an r hr dI w ld i dn l ~ [m c r lI i l culi)niloringrcquircmcnls
( WC F R61 .03)w i t hi t scxis(ingsfimpliugimtgram. O u
No\’clnlwr2 7 ,1 ° 9 1 ,E\l\ir,~lllilt’litaiPrl>kwtil)uAgcnL”y
( E P A )Rcgiou6 i s su r t lI h cD O Ea Noticeo fNomwm-
idi;lm”cu ’ i l h4 0C “ F R6 i ,Sut)parl1 1 ,siwcifk”ally:

1 .

7. - .

3 .

E v r r yrclwrws w : r c rf r ( m }a nopcrati(mwi] ich
u s r sradimwclidcsh mn o tb c r nc~’aiualcdu s i n g
I h cai)imn’vdEll\’ir~)llll]t’lltalPrl)k”ttil~nAgtomoy
( E P A )t.(~ll]i}utcrI m d r lI ( )dttrrminc a d t w
nx-ci~-ctlI yl h cimldi~”,m required h } .4 ( JC F R
6 1.03(a).

D O Eh a sf a i l e dh )(wmill}w i t h4 0C F R
6 1. 9 3 (I ) ) ( 4 )Iwcausc i l1 ) : 1 sn o tdctcrminrd c a l l ]
rclcascp , . ) i n ll h a lh a >I h cpljlvnliat1 0dciivcr
m o r e! h a n1! 4l l fI h ccll”cl”livcd o s eequivalent
stal~Jar d .

T h efal.iiitycurrcu!ly h a sU Mim~tallcds t a c k
monitoringrquiimwnl o na l ii L sregulatedp o i n t

3 . ( )x 1 o - . $

4 .

5- .

1 . 2x 1 0 - 5 g b

sourcesi n~t.~’odiirlctw i t ht h ea b o v eanalysis
a n r I4 0C F R6 1 . 9 3(b)(2)(ii) a n d( i i i ) .

T h rfacilityh a sn t ) tcmductcdj a n di sn o ti n
compliam.cw “ i l h ,t h eapi)ropriatcquaiitya s s u r -
a n c eprograms iwrsuant 1 0 4 0C F R6 1 . 9 3
(b)(2)(iv).

T h efacilityi si nviolatimro f4 0C F R6 1 . 9 4
“Gmpliancc a n dRcpofling” becausei lh a sn o t

calculaicd t h thighestcffcctivc d o s ecquivalcnl
i naccordanm w i t hl h cregulationsc i t e dabove .

A sa r c s u ho ft h eN o t i c to fNonccmpliarrce,t b e
D O Ei scurrrnlly negotiatinga FederalFaciiiticsC o m -
idianccAgrccmcnt (FFCA) w i t hE P ARegion6 .T h e
F F C Aw i l linciudcschcdulc.sw h i c h[ h cIAmrakwy w i l l
fo l lowt oc o m ei n t ocompliance w i t ht h eC l e a nA i rA c [ .
A d r a f tF F C Aw a ssubmitted b yD O Eb sAlamos A r e a
O f f i c e(LAAO) t o[ h cE P Ao nMarch1 2 ,1 9 9 2 .

2 .Water.

I nr c c c n ty e a r s ,treatedefllucnts containing i o wI c v -
c i so fradioacti~’ityh a v eb e e nreleased f r o mt h ecentral
l i q u i dw a s t etreatment p l a n t(TA-50), a smalierp l a n t
servingiahora[oricsa tTA-21,a n da sanitary sewage
iagoonsystcmscmingIAMPF a tT A - 5 3(TablesJ V - 3
a n dI V - 2 6a n dF i g s .V - 1 ,V - 2 ,a n dV - 4 ) .I n1 9 8 9 ,t h e
Iow-icvclradioaulivcw a s t eslrcamw a sseparated f r o m
l i i isanitary systcma tT A - 5 3a n ddireetcd i n t oa t o t a l
rclcnliOn,evaporative iagoon. I n1 9 9 1 ,l i r c mw e r en o

rcicascs f r o mt h eT A - 2 1p l a n tc i rt h eT A - 5 3t o t a l
rclcnlion lagoons.

T o t a lactivityreleased i n1 9 9 1(abou t1 1C i )w a s
slighlly l e s st h a nt h a treleased i n1 9 9 0(abou t1 3C i )
(TabicI V - 3 ) .T h edccrcasc resulted because o f

V - 6
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Y E A R

F i g .V - 4 .Summary OfslrOnliunla n dccsiuml i q u i drl”llurnlrclcascs.

improvtxltreatmento ft h eradioac.tivcl i q u i dw a s t e
stream. Effluents f r o mTA-5f)a r cdischarged i n t o; h c
normallyd r ystreamchanuci i nMortandimlCanywl,
w h e r esurfacef l o wh a sn o tpassedbcynndI h cLatwra-
t o r y ’ sboundarys i n c e[ h cp l a n tb e g a noperation i n
1 9 6 3 .

3 .{Inphinned Releases.

a .Airborne Rudionuclide Releases. O n
February 1 ,1 9 9 1 ,2,800”C io fclcmcntal tritiumw “ c r c
rvlcascda lTA-41. L e s st h a n0 . 1% o ft h etri;iumw a s
prcscn[a s[riliatcdw a t e r .T h ecffc(-lit’cd o s ecquivalcn[
(5(J-yrd o s ccornmitmcnl)t oa mcmhcr o fI h cp u b l i c
w a sc31cula[cd1 0t i c0 . 0 3m r c m ,“ i l i sd o s eoccumcd
7 k m( 5 . 8m i )c a s to fT A - . l1 ,w“hcrcL o sAlamos
CanyOno p e n so u to n l oS l a t eR o a d4 .T h eA m cc s t i -
m a l ccohwmalivcly :ssumcd l h a l1 7 (o ft h etritiumw a s

oxidized h . f o r ercacking I h crcccpmr Iocalion. T h e
d o s ei s0.0370o fDOE’sPub l i cD o s eL i m i t( P D L )o f
1 0 0mrcn’dyearf r o ma l lpzlhways,a n d0 . 3 ! %o fI h c
EPA’s1 0mremlyearl i m i lf o rI h cairpatbwsy. ( S e e

. AppendixA f o rstandards.)

O nM a r c h2 . X ,I W 1 ,! 1 . 4C io ftritialcd w a i c rv a p o r
w c r trclcascdf r o mT A - , ?1a stri[iumn x i d c .T h ec f f c c -
I i v cd o s cuquivalcnt(5(J-yrd o s ecommitment) t oa
mcmbcr o fI h cp u b l i cw a scalculated 1 0h e0 . 0 1m r c m .
~ l cd o s ei s0 . ( J l%o fDOE’sP D 1 .o f1 0 0mrcmtyr
( 1mSv/yr) f r o ma l lpathways, a n d0 . 1 %o ft h eE P A ’ s
1 ( Jmrcm/yr( f J . 1mSv/yr) ! i m i tf o rt h ea i rpattway.

O nA p r i I1 7 ,1991,0.1550 C io ftri[iatcd w a [ c r
v a p o rw e r erclcascd f r o mT A - 3 -1 6 .A s l o wI c a kw ’ a s
discovereda tt h eV a nd cG m a f faccelerator. T h e
cffcclivc d o s ecquivalcnl (50-year d o s ecwnmilmcnt) 1 0
a mcmhcro f[ h cp u b l i cw a scalculated t ob e0 . 0 0 6
m r c m .T h ed o s ei s(J.006’Z o fDOE’sP D Lo f1 ( J ( )
mrcntiyr f r t m la l lpatbwa)’sa n d0 . 0 6 %o fI h cE P A ’ sI ( J
mrcntiyr I i m i lf o r[ h ca i rpathway.

b .Kudioactive I.iquid Releases. O nJanuaty 2 ,
1 9 9 1 ,a (lischargcw a sdiscovered a tTA-54,A r e aG .A
p!umbingj o i n to na nc y cwash/safety showerIocalcd
imsidcBuilding 3 3f r o z ta n dh u r s {sometime hctwwr
Decemhcr 21,1990, a n dJanuary 1 ,1 9 9 1 ,w h e nt h e
latmralmy wascloscd f o rt h ewin te rholidays. T h e

v - 7 /
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i II I ) ( U II I Ii ddi s i ”h ; tr yw wN invllvdI t )b vIH , [1 0 0 ”g a ! -
h m ~ .Anillyws \ \ v r cttwdut%d ( WI h cI ’ r t v tu w a hr m l
S , t i l ;g r t j s s: !l~)l] : t ,I R .I x ,: t l l dg;lrl~llliiW1.rc.[ i )u l l~k )I r n ”
W; lh i i lb ; I t ”L g r ( I uI dk’~’t.li.S ; {n l i j l c si{ll;ll)’~1’d l i l rIriliun]

:i\rri\g~ti[ ) . 2 9\l[’i,’l.,ii~}ljr{lxil~l:ikly1S ( ; i( ) (t h eD O E

D(ri\td Ct)mtnlmlilln Gui&”I i ) r(Il”t”-sil(.lriliurn
n I1”;IsL”s( 2 . [ )\ iC’ i / l. ) .R1’lllll\’il I 0 1 ”I l k .I“rwcllw ; t l c r

I k ” l ( l U ’IIuihling3 3W’ilS1 1 0 1r~”quirl”dtR”(”iiUSlo0 1I h cSlOW

E II t .I I I ’I I k OI l i l l gdur ingw’hi(”hl h ~ ’w ! r rci lht”rcvaporak ’ s
o rr I l l ( ’ mI h cSUIMUd”ilL’(”,r : i l hc rI h . ? l lp~oduc”inga ‘JCfilli-
I i t ’ t ,rumlll’ i nC“;lil;ttlill k lBu t ’y .( S r cSc(”lilJnIV.6.3.a
I i l rd ; l l i !( mlllc’iihUrt’lllt’l]LS ( d ’Irilial{”d W“iilcri l ls c d i -
Illt’ills1 1 1C“ililiJlt;ll k ’ iBU(’}’.)

0 1 1Fclmr;lry2 1 ,11 )01 ,( ) . 2m C id “plrrkmiuma n d
i iI I I L ”ril”iunl iw(l}iw:; w ’ t ’ r cr rILO;IMd a IT A - 5 0I “ r w na
lt:liiillgi ~ i i x .m v l rI h cS i nRcdu(”;itjnFat”ilily.T h ei c a k
w a src.i~;lirt”d,i t l l t i 1 1 1 ( ’ s i ) i i i W ’ a s ci(”ancdu p1 0ai~idicablc
Slillld;ln i s .

( “ .KildiClh)gi~illl)O\l’~

1 .Introduction.

Rwiio’gi( . :11dllsl”sa r t ’(“iil~”ulil[t’(i i no r d e rt om e a -

s u r ei h ch r aI l l )inlixlc.ls1 ) 1 ”an } ’rcit”fiwso frfidit)a(”tivity
t oI I I ( .ivjl)ii~..R:ldi;ltitmr J I N or l ” l i r sI ( )I h cquantity 0 1 ”
radi:lliouc m r g yalhorlwcti ) c rr r n i lI u a s s ,muilipiicdb y
adju:~tr]l~’ntI;IL”I(~rsl i ) r1 } ’ I N Oo fr;itii;l[ion.EI” l i t .t i v ck c
1“(;11i ~ : ; li t .n l( t ~ rsinli)i!“t’fii.c”li”.’(.thwc”)i sl h ~ oiwincipal
uw:lsurcml.n lu s t di l lr;llli;ilil)nimllck.lionoT h i sI c r m
rncansI h rh}in)lht’li~wlu’ill)ic-brdy d o s e[ 1 1 0 1Wi)tJld

g i t ’ ( .I I I CSiillll” r i s k( I f ”(Otim.1’rIllllrtiii i l ya n dsl,rio!js
grn~li~”disl~rd~.r: i sa g i w n(Cxixjstirrl h a lm a yb ci i m -
i l t x tl oa f e w ”organs. T l wcfl”c~.[ivcd o s ecyuivaicnt i s
(“(irraiI t )I I J rs u m1 ) 1 ”iiidividu:ii ~}rgilnd o s e s ,e a c h
wcighll,db yd~egr(.(”o l ”r i s k[ h : i If h co r g a nd o s ecarries.
F o rcxillnpic,a 1 O I Jrnn”rnd o s et ol l J ci u n g .w h i c hh a sa
wvighlingf f i c lo r0 1 ”( J .i2 ,g i l wi rn cl”fccliwl j o s cI ) l a li s
c(iuit’;lkjllI I J( 1 0 0x 0 . ]2 )= ]2 m r c m .

S t am i an i sc x i s [w h i c hii n l i tl h cn]aximun)cffculivc
d ( w1 0I i l rinlbiic.D O Eni)i)iicsa P D Lo fi ( l ornrunl/)”r

f o ra l lpalhways. E P AI i l u i l st h ecfl”ccrivcd l m c1 1 )a
Im”lnlwr0 [I h cinrlliic.1 1 )i ~ )mrrrn,’yrf o rI h ci i i rpalhway
o n l y .

2 .hfethmts I i wD o w( .uiculati(~ns.

a .Production. AnnwIl rirrlialion d o wa r ct w a i-

JKJkXtf o rI h r c cprincipai cximsurcpalhways: cxlcmal
cxposurv(whichincludesexposure f r o mimmersion i n
a i rcontainingpll(]loil-c’l]lillillgradionuclidcsa n t i( i i r c c l

r J n dscallrrcd iwnclriling r a dialion),inhaiiilitm$a n d
ingcstiun. Eslitllatvsa r tm a t ho f ’t h eftdll>wing
cxpOwrcs:

● Maximum individualo r g a nA w sa n dc[fcctive
d o s ecquivaicnl1 0a nindividuala to roulsidct h e
Laboratory txnrntlaryw h c r tf h chigtrcs!d o s e
r a t eoccursa n da personactuaiiy i sprcscnl. 1 1
I a k c si n l oal”counlowwpancy ( t h efr;~cliono f
t i r n cI t r a la pcrsotlautuaiiyoccupies t h a ll o c a-
I i o n ) ,shielding b ybuildings,a n ds e l f~hiclding.

● Average o r g a nd ( I s c sa n deffcc”tivcd o s ecquiva-
i c u t s! 0nearbyrciidcnls.

● Coiicclivccffcc[ivc k ccquivakn: f o rI h cp o p -
ulationi i v i n gwi th ina n8 0k m( 5 0m i )r a d i u so f
t h eLaboratory.

RCMJILSo fcnvironmcrrtaimcasurwwnts a r cUSCC!a s
m t r t . ha simssibici nasscssjng d o s e s1 0individualm c m -
b c r so fI } J Cpubii(”.Caicuialionsb a s e do nI h c s e
mcasurcmcnrsfo i lowprocaturcs rccommcmtcdb yf e d -
e r a lagcm”icst odctcnninc radia!iond o s e s( D O E1 9 9 1 ,

N R C1977) .
I ft h eimpaclo fhlxwatory operations i sn o t

ttctcctabicb ycnvironnwntalmcasurcrncnts,individual
a n dpopulationd o s e sattributable t obboratory acl ivi-
I i c sa r cestimated through modeling o frcIeascs,

~ s cc“onvcrsionfactorsu s e df o rinhalationa n d
ingestioncalculationsa r cg i v e ni nT a b i cD - 1 8 .T h e s e
factorsa r ct a k e nf r o mI t r cD O E(1988b) a n da r cb a s e d
o nfactorsi nPubiicalion3 0o ft h eJntcrnationalComm-
i s s i o no nRadiologicalProtccliorr( l C R P1975) .

D o s econversion factorsf o rirthalationassumea
1 - p mactivitymedianaerodynamicdiameter, a sW C I Ia s
t h el u n gsolubiiitycategory t h a tw i l lmaximim t h e
cffcctivc d o s ecquivaicnt ( f o rcomparison w i t hDOE’s
100-mrcm/yrP D L )i fm o r et h a no n ccategory i s@ v c n .
Similariy, t h eirrgcsliond o s econversion factorsa r c
chosen1 0maximize t h ecffcctivc d o s ei fm o r et h a no n c

gastrointestinalt r a u luj)lakci sg i v e n( f o rcomparison
w i t hDOE’s100-n~rcm/yrP D Lf o ra l li~thways).

T h e s ed o s econversion factorsg i v et b c5(.t-yeard o s e
commitment f o rinlcrna]exposure. T h :50-yeard o s e
commilmcnl i st h eI o t a ]d u s crcccivcd b ya no r g a n
dur ingt h e50-yearpe r iodfollowing [ h cirr takco fa
radionuclidct h a ti sattributable t ot h a !intake.

Extwnal d o s e sa r ccalculated u s i n gI h cdose-ra:c
conversion factompublishedb yD O E(19tUlc)
(TableD-19) .T h e s efactorsg i v et h ephotond o s er a t e
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i nI I Ii!i ir cI I I Sp c rj t ’ ; lr i x ”r uI l i lr a I Ji~)llul”i i d t ”i iI :i “ I .I n t t I I .

I r : l li ( mi nInit”rlhwt i l ” sp l ’ r~wt)i~” 1 1 1 1 .I L .r .1 1 ”I I I ( xf’at”lt)rs

a r t ’n ( j lat’aiiabic i nt ) O t ; I W K . , I b . ” yt i n .L aiLwl;Ilcd

w i t i }I I I CL(MIIpUICrprogyrmDO$FAC’I’C)RII (Klwhcr
1 W 4i ) .

AIUIU:~ict”lk.~lit(.ct l jMot.tlui\iiliilts t i n ,~s!imakd
w i l t ]I I I L OCAP-MN(Cl)lilx”li{}n( I [cxul]pulcrCXMJ1OSp u b -
i i d m ib yl h cE P Ai i ’llllp;iC’L\f n ) n ll~ti~~riill]ryopcra -
I i ( ma r cM )s m a i !t h a rI h ( , ya r ci t ” s sI I I ;I I Illl~;il~lln ”llll’111

d~”l(’~li(tlli imils.CAP-88 USLOSd ( h t ”tx)nvcrsil)n f a ~ . ,. m

gcncralcd b yI } I Ct“ompuk”rprllgrall]R.AD~Js~. ~ l c
5 ( , -) c t i rd ( t s cc“(m]milmcnt(xlnl’crsit~nIAL40Dl “ n m
RAi)RiSK ~ “ c r ct“omp~rcdw i l l ]I h ciCRP/DOEd l j s c
cx}nt’(’r s i t mfii(ll~fia n dI“t}und1 0a g r e et ow’ilhitt5 ( Z .
T i ] i sagrct.nwlltw v sjudg(dn ] l l r l .I h a nadcqualc 1 0j u s -
[ i l yRADRISK d l v i ( ’l“a~”tomu ’ h l ’ uL“AP-SKi sb e i n g
Lh l ’ t i .

h .}:xttirnirllhdiation. Ellt’ir(}ll!ll(”lltajlhcr;nt)-

Iun]inc.wentd(~simt”ll’r( T L D )mcasurcmcnLsa r cu s e dI O

rslimfilc c x l cr n ; i lm di a li o n& N c s .

T h e? ’ L DmcasurcnicnL sa r clwrrcl”tcdt l ~ rb a t . k -

~rt~undh )dclcrminc I h c(“(>nlribu[i(m1 0l i I ccxl~rll;lj
mdifilit~nf i c i df r ( ~ mLatrnwalq’ opcratio:ls. I . 3 a c .k -

grl)ulldCstilllalcsa lc a ~ ” hs i l c ,w.hi~”ha r cI)ascd~ ~ 1 1h i s .
Iorit.aid a t a ,considcratilml ] fp(wsibicnonba~.kgnwml
conlributio;Ls,a n t i ,i fpllssibi:”,va iucsmeasureda li o L . a-
t i l u L so fsimiiar gct)h}gy a I dtlq)tlgraplry, a r csubiractcti

f r t ~ mc a c ” l rmcirsurcdv a l u e .T h i sn e td o s ei sassurucdw
rcprcwnt t h ed o wf r o mLah)ratory al”tiviticst i u t
Wlmicil x .rct”civcdb ya nindit’iliuaiw h os p c n l1[ N Wl ) f
h i st l rh c rt i m edu : inga nc u t i r cJ c a ra tI h cli)(~nilltring
itl~-alien.

I l cindividuald o s ei sestimated f r o mt h c wm c a-
surcmL’nL sb yIaking i n t oac”count occupancy a n d

shiciding. A toff-siteilwati(msw h e r ercshicnccsa r c
prcscn!,a noccuparicyfa~.toro f1 . 0i su s t x i .T w nI y p m

o fs hi r i d inga r ccomsi&’n.ti: ( 1) s h i ti d i n gb yb uiklings
a n d( 2 )scif-shiciding. E a l ” hshicidirrgl y p ci sestimated
1 1 )rcxiu(.cI h ccxtcrnai radiationd o wb y3 0 7 , ; .

Nculron t h m c sf r ( } mI h cc r i l i ca iasscmhiicsa tT A - lX
w ’ c r eb a s e do nf i c i dtl](.asurt”llll.[lls.Neutron f i c i d s
u “ c r cmonitnrcciprim.ipailyw i t hT L I Apiac”cdi nt . a r J-
mium-hoodcti,2 3c m( 9i n . )poi;’cthyicncspheres.A l
on-siteioc,tions a tw’hictra b o v ebackgroumid n s c s
w e r em c a s l( C d ,t m Ia lw h i c hpubi icaccessi slirnimd,
d o s emtimatcs a r cb a s e do na n m r crealisticcslimatc o f
exposure t i m e .

c .hlhid;dion l h ) s e .Annuaiaverage a i r~w;It.cn-
Irdli(jnsd “} {I l ) l a iuranium, ~ “P u ,~~’J.:411Pu,a n d
1~lAm,d~’lcrnlin(’db yI i I Cl~tx!r;l[ory’s i i i rmonitoring
nclwork,a r ccorrcc[cd i i wbaciqyound i j ysubtracting
t h eavcragl.C“ollc”(’lllrati[)llsrlltl.~urtd a lrcgi(.,nais l a-
t i o n s .‘rhlo~lom o tC“4]llC”(.ll[141; : ) t i \a r rI I I ( . I Im uIlipiicd h ya
s[amitirdbrctithingr a [ c( I [){ ,400w J / y r(IC’RPi 9 7 5 )1 0

dc!crminch ) t a i~djush’dil~lakcv i i iinhaiirlion,i n
nli(”rocouricsp ~ ’ ry c ~ r ,f o rt “ a t . hradionuc”iidc.E a L ” h
i n l a k ci smuilipii(d i ) yap]myrialc d O w #(wvcrsion
fal”l(mt ocwn~vrtradi.wlu:.litici n l a k ri n l o5(J-yeard o w
~“t)t]ll]lit]lll.ill\.Foi:mvingI C ’ R Pmethods, r l o s c sa r c
ciiicuia[cdf o ra i iorgamst h a t~wnlribu!cm o r el i ] a n1 0 ( 2
o ft h et o t i i icffc(”tivcd l wcquivaitnt f o rc a l . hradionu-
c i i d c .T k rd o s et“ak”ulatcdf o rinhalationo fH 3i s
im”rcascdb y5 0 ’ 2l oaccount I i ) rabsorption through I h c
s k i n .

T h i sprot.cdurcf o rd o wc“aitulationconwrva:ivciy
assumes t h a ta hyixtlhclicalindividual i scxposcti t ot h e
measured a i rconcentrationcontinuously throughout I h c
c n l i r ty e a r(X ,760hours).T h i sassumption i sm a c t cf o r
i h cboundaryd w , c ,d o s t1 0t h emaximumcxposui i n di -
\ iduai ,a n dd o s e[ Ut h epopulation l i v i n gwi th in8 0k m
o lt h es i l t .

O r g a nd o s e sa n dcl’fcciivcd o s eequivalent a r c
dclcrrnincda ta i lsampling s i t e sf o rc a th radionuciidc.
A f i w icaicuiatiorrcslimatcs t h et o t a linhalationo r g a n
d o s e sa n dcffcctivc c i n s cequivalent b ys~lmmingo v e r
a l iradionu~”ii(ics.

d .Ingestion D o s e .Rcsuitsf r o mfoodstuffss a m -
p l i n ga r cu s e dw caicwlatco r g a nd o s e sa n dcffcctivc
d o s ecquivaicnLsf r o mingcslion f o rindivi#Juaimcmbcrs
o ft h epublic.T h eproccdurc i ssimiiar! Ot h a tu s e di n
t h eprevioussc~.tion.Cwrccliomsf o rbackground a r c
m a d eb ysubtracting f h cavmagc conccntratirm f r o m
sanlplingstations n o taffcctcd b yLaboratory r r p c r a-
t i [ m s .T b cradionuciidcc o n , .cntratiwri na parlicu]ar
foodstuff i smuitipiicdb yl h cannualcommrmplionr a t e
( N R C1 9 7 7 )[ oo b t a i nt n t a ladjusted i n t a k eo ft h a t
radionuctidc. Muitipiicationc ft h eadjusted i n t a k eb y
t h erzdionucii(lc’singcstimrd o s econvcrsiorrf a c t o rf o r
a particularo r g a ng i v e st h eestimated d o s et ot h eo r g a n .
Simiiarly, cffcctivc d o s ecquivaicn: i scalcrrlatcdu s i n g
t h ecffcc~it’cd o s ecquivaktt conversion f a d e r(Tabic
II-18).

D o s e sa r cevaluated f o ringestiono f} { ~ ,% r ,1J7C.S,
t o t a luranit~m,Z W % ,a n d~tq2s~Pui nf r u i l sa n d

v - Y
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“ f + , ,W h f , , ,: ’ ( ’ ( ) .* J R I ) ,134(;>,\ Uyl;lldl” s ;tP ,T W ’ ,‘ -
)1; c ’ ~ ,i i1 1 ~I M ;I Iu r an i i r mi l lil(mry;,“ 1I ! ( t‘ % r .I“ c ’ . + ,1 0 1 ; 1i

U r i t1111111),~’d’u, ;111112“J:4’Pu i l lI “ i s h .

3 .K:st(lnutit)tl o fR ; d i ; t t i o nI J ( I W S .

J I oD o s e sf r o mh ’ i l tU r i l IlhlckgrOUnd. El”ft’t”fl$ko

d t h .~.tiui~ul~’11:>f r { ) mnal~ralIJiiL”k~rtlUlld i l l dt’[1)111

Illldi(”al a ddt”ntal L l s c so t ”rixtialil)ll a r ccsliinatud I t )
im)l’idl. ; 1(x}lnil;lristln w ’ i l l ldtmt”srcsullilig f r o mb l N ? -

m h w yoprraliom. I _ A w s( r i mg l t : h lIxllouta r co n l ya
sli]i i l lt’la~”)it)n ( I iI t ) I ; I lIl;it.kgti)uld d l ) s t s(<[).3’fi, N C R P

10S7;I)a t da r t ’I m lt - ’IIlsidcrcttI“urlhcrh c ; c .Exposure
1 1 ~]l;l[u[ill Ixll.kgrlwnd r,lui;llion rcsuitsprin~’ipally i n

w’hI)ic-lxuly d ( w c sa n di nhwalkl d l w sI ul h cl u n g

; I n dl > l h r rt w g aI t s .T h u wd l w r ’ ia r t ”dividrd i n n >t h o s u

rt’sulling I “ n l l l lcx~xwurcI ( Jrad t~nf i n di L sd e c a yprodu(ls
11 : ;11nviinly ill~t’t”l I l k .i u l l ga n dI h l > wf r o mnonradon
~~mr(.csI I I ;I Imainly;Il”fct.1I h cM’il(}l(.b o d y ,

ENimalrs o iba(”kgroundradiali(lna r cb a w do na
~x)lnprchrnsi t’(”ri’~x]rlb yl h cN:\li(malCouncilo nN a d i -
i i ti { l nPr{}lc~”tit\nam lh f ci r s u r cm eM S(NCRPlY87h).
T i I c1 9 S 7N C i Wrciltlrlu s e s2 0 ’ %silicldingb ys t r u c -
[ l r r c s[ { l rh igh -cn(” rgytwsnlicrudialitlna n d3 [ 1 %s c l f -
shiclctin gb y[ h cl ~ d yl l ~ rt cr r c s lr i aI radiation.

W’hole-txd).external ( l o wi sin~wrrcdf r o mc x p o -
s u r t .1 0twsn:il.r a j sa n dt oc x l c r na ilcrrcslrial r a d i aI i o n
i r l ) mmi[ura]ly(uxwrringradilxrc.!ivi[yi nt h eearth’ss r r r -

i a t .r a m ll r t I m gh)hrl ialhw[. Effcc”li\”cd o wcqu iv -
n i cI I L \I “ r ( m lilllcrnntr n di t l i o na r cd u c1 0radio;ludidcs
d ~ , p: s i l c di nI h cI x d ythrough i n h ;ll;iliono ringcslio;l.

,\’onradonci“ic~.ti~’cr , t l wu q uiv:itcnts f r o mb a c k -
groundmdinliont ’ a r ve a c hy e a rdciwndill~o nfac(ors
SIK.11i ss n o w ’c o v e ra n dI I K Os o l a rc y c k( N C W 1975bj.
Eslimnlrso fIlaciigroumlr:idialio:l‘ n1 9 9 1f r o mn n n -
r a d o nsoulccsa r ct x w do i lnw;lsurcdcxlcrnal fadialion
t~lc”kgrtmndlc~’clso f1 1 9m r c ] : l( 1 . 1 9m S v )i nL o s
AlanN,sa n d1 1 7m r c m( 1. 1 7n ] S \ r ji nW h i wR o c k
l.auslxJb yirradi;llit~llf r t ) mchargud p a r ti t ” i r s ,x-rays,
a m lgammar a } ” s .TI ICM.umwrnxlcd mcasunx.tr k . ; c s
w v r cadjuslrti f o rshielding b yr r r l u li u g1 h ccosmi’”r a y
componcn[ ( ( ~ )m r c m1 0 . 6m ! %j a tL O SA!amosa n d
j ~~llrl,llll o . j ~I1lSVJa tW’lIiICR m . k )b y2 0 ; ;1 0a l l o w

t i ~ rs ! l i c ldi n gb yslrucluns a n t ib yrcducir?gI h cl c r r c s-
t r i a lLXIIIIjXMICm( 5 9m r c m[ 0 . 5 9m S vJa lL O SAlamos
a[ d6 5m r c m[ ( ) . 6 5i ] i S v ;a IW h i t eR o c k )b y3 0 %t o
allow?i l ) rself-shieldingt r yt h eb o d y(NCRP1987a). T n
I h c s ccslimalcs, t x r s c do nn]casurcrncrrls,w . c r ca d d c 41 ( J
m r c m( 0 . 1M S V )a tL O SAlamos a n d8 m r c m( 0 . 0 8m S v )
a tW h i l eR o c kf r o mncu[rontwsmicradiation ( W %

s h i c h li n gassumtxt)a n d4 0nm o m( 0 . 4m S v )f r o mi r r l r r
n a tradialion(NCRP19ti7a) T h Tcslimatcd w t m l c
l ~ d yd u s t ”f r w nlwkground, n o n r ad o nradia!ion i %1 3 9

Ilirtsm( ) . 3 9m ! 3 v )a tb Alirmos a n d1 3 5! n r c m( 1. 3 5
I N S Va tW h i t eR ok .

J naddition b )l h ~: . : >n o n r id o nd o s r s ,a secondc o m -
pllncnto fba(.kyroundyadialioni sd o s e1 0t h el u n gf r o m
inhakltion o f~~7RI Ia n di t sd e c a ypw.jucls. T h e, n z R ni s
produucdb yd u l . a yo fz~bRa,a n]cmbcro ft h eunnium
scric~,w h i c hi snaturallyp r c; c n li ncon~lructionm a l e-
r i a l si nbuildingsa n di nt h eumtcrlyiogs o i l .l - m !c f f c c -
I i v ck ccquivalcnl f r o mcx~msurct obackgrt)unil
Z~2Rna n di ~ sdlj t ,ayproducts i st z k t n1 0h Cc q ~ a !1 0~ h e

nationala~cragc, 2 Wmrcntjyr ( 2mSv/yr) (NCRP
1987a).T h i sbac”kgr(~undcslimatc m a yb ercvis~’di fa

natim]”widcs t u d yo fbackground ICVCISo f222Rna n di t s

d e c a yproduc~si nhomesi sundertaken, a srccom-

nwndcd b y[ h cN C R P(19X4,1987a).
T h et o t a lcffcdive d o s ecquivalclU 1 0~csidcntsi s

3 3 9nwcm/yr ( 3 . 3 9mSv/yr) a tL o sAla:Ii~ a n d3 3 5

m r c m( 3 . 3 5m S v )a tW h i t eR o c k(_TablcV - 4 ) ,o r1 3 9
mrcndyr ( 1 . 3 9mSv/yr) f r o mnoruadonsobrccsa n d2 0 9

mrcvdyr ( 2mW/yr) f r o mr a d o na tL o sAlarms a n d1 3 5

mrcrrJyr ( 1 . 3 SmSv/j”r) f r o mnoniadon srwrccsa n d2 0 0

mrcrdyr ( 2mSv/yr) f r o mr a d o na !W h i l eR o c k .
Medical a n ddcrrtalradiation i nI h cUnilcdStates

accountsf o ra naverage effcctivc d o s eequivalent, p c r

person,o f5 3mrendyr ( 0 . 5 3mSv/yr) (NCiU, 19873).

T h i sestimate irrchrdcsd o m sf r o ml m t hx-raysa n d

radiopharmaccwlical s .

b .Dosest oIndividual f r o mExternal I%ne-
;riitingRadiationf r o mAirborne Emissions. T h e
m a j o rsourceo fexternal pcnclrating radiation f r o m

L A N Loperations h a sb e e nairborne cmissioos f r o m
LJ4MPF. Nuclear rcactiom w i t ha i ri nO Xt a r g e ta r - : a s
a tLAMPF (TA-53) c a u s et h eformation o fa i racliva-
I i o nproducts,principally 1 l C ,I J N ,1 4 0 ,a n d1 ~ 0 .T h e s e

isotopesa r ca l lpositron cmitters a n dh a v e20.4-minute,

IO-minute, 71-second,a n d122-secondhalf-lives,
rcspcctivcly. Neutron reactionsw i t ha i ra tt h eOmega
W e s tRcac?or(TA-2)a n dLAMPFa l s of o r m4 1 4 J ,

w h i c hn a sa I . S - hw r~lalf-iifc.
T h eradioisoto~s I J C ,I J N ,1 % 3 ,a n dI S Oa r esources

o :photonradialion because o ft h eformationo ft w o
0 . 5 11-McV(miilion~lcctron-volt) phctons through
positron-elcctrmrannihilation. T h e] K la l s oc m i t sa
2.3-McV gammaw i t h9 9 %y i e l d .T h e4 1Aremits a

1.29-McV gamma w i t h9 9 % .y i c i d .

V - I f )
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u ’ i l hII N Sp ( > l cn l i a ll “ t ) rt i w2 -I U4-nln’m(().02-1 0
( ) . ( )4 - ’I 1 S V )d o s e .

T l w(~n-site~“1.11sta[ion(S[ation 2 4 ,F i g .I V - 1 )n e a r
I h cn(irlhcask’rnLah)ralory boundary rccwrdcd? n
t ih~vc-lxi~.kgroumtd [ w s0 1 ”a l x ) u t1 3 9n l r r m( 1 . 3 9MSV).
T h i sCIOSCrctlc~[sd i rc t . [radiation f r o ma loc”aliml
acx .unlulali(~no fl ~ T C so nscdim’nLs Iransportcdf r o m
I - A - 2 :txsft)rco1 9 6 4 .N c )o n crcsktcsn e a rt h i slocalkm
a lt h i sl i m e .

d I k ; s f it olndi”tiduuls f r o mInhidtition o fA i r -
h o m ekhi..sions. ‘ hmaxinlum individual A“fcclivc

& M c sattrihutablct oinhalationo fairborn(”missions
(TahlcV - 5 )a r ch - l o w[ k cE P Aa i rpathway standard o f
1 0nmm/yr ( 1mSv/yr).

Exposuret oairlxmlc H J( a sIriliatcdw a l e rvapor),
awZ w p u ,a n d1 4I A I 1 lw a sdctcrmincdb yuranium, ‘ .*PU,-

n]casurcmcnt. Corrct.tion f o rbackground w a sm a d eb y

assumingl h a Inalural radioactivity a n dworldwide

t“alhwlw e r ercprcscnlcdb yd a t af r o mI h ct h r t wregional
samplingstaliomsa !E.spafio l a ,Pojoayuc,a n dS a n t aF c .
T h ehighcslclfc~”livcd o s t !equivalent f o r2MPu,
~JVz4(’Pu,a n d24]AMw a s0 . 3m r c m(0 .003MSV),o r
( ) . 3 ( 1o l l h cDOE’SP D Lo f1 0 0mrcrdyr ( 1mSv/yr),
a n d3 %o ft h eE P A ’ s1 0mrendyr ( 0 . 1mSv/yr) standard
f o rd o s ef r o mt h ea i rpathway a tt h eE a s tG a t eStation.
Emission..o fa i ractivationproduds f r o mIAMPF
rcsul[cdi nm’gliqihlcinhalationexposures.

Exposuref r w na l lo t h e ratmospheric rclcascs o f
radioa~”tivily(TzblcV - 2 )w a sa l s oevaluated b yt h c o -
rc[il”alc“allwlalionso fairborne (Jispcrsion.A l linhala-
t i o npo[cn[ia]( t w i t sf r o mt h c wrclcascs w e r eI C S Sl h a n
( J . 5 ’ Zo ! ”i h cDOE’sP D Lo f1 0 0rnrcntiyr( 1mSv/yr).

e .I l o s t i st oIndividual f r o mTreated MTV-:nts.

A It h i st i m e ,dischargtxttrcatcctcfftucnts d on o tL - w
bcyomt( 1 I Chh)ratory hmmtaryb u ta r crctaincxli nt h e
alluviumo ft h erwwivingcanyons Thc%ctreatede f f l u -
e n t sa r cmonitoreda tp o i n to fdischarge; t h c i :txhavior
i nt h ealluviumo ft h ecarryonsb e l o woutfallsh a sb r x n
studieda n di smonitoredannually (Hakormm 1976a,
1976h;Purtymun 1 9 7 1 ,1974a).

S m a ! lquanlilicso fradioac”livcconlaminanLst r a n s -
por t eddur ingperiodsc fh e a v yr u n o f fh a v eb i w r rm c a-
s u r w li n(’any~)r]sc>dimcli~ksyondt h ebbomtory
boundary i nL o sAlamos Canyon ( F i g .1 1 - 5 ) .lncreascd
discharge f r o mt h eB a y oCanyon sanitary sewage
trca[mcnlp l a n th a sr c s u k t i nadditional f l o wi nL o s
Alamos Canyon, lypically 1 0 alocation h’twccn w e l l s
L A %a n dL A - 2 .Calculationsm a d ew i t hradiological

L . v - 1?
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‘I”itl)k’“ , ’ - 5 .l{~tilllillt’d h l i ;X i l l lU I l ll n d i }i d ui dW-}’eill- I h h e( “ommitnwnls

i r n m1 9 9 1.4irbornc l{il[li(~:i~”tit’it)”$

kktimtited Percentage o f
D o s e Public l h ~ s e

Isotope” I .4)~illi(Jllt) (mrendyr) I . i m i t— —
1 [ ’ W’hilcRtIL.k O.()(M < ( ) .1

1 “C ,I J N ,1 . ! 0 ,1 1 0 ,~ 1A r E a s tG a l l ’(Slalillll 6 ) 3 . 8 3 . 8 ’ 4

U ,~ ~ P u ,~“+~~ull,
‘ qI A I I : F i i s lG a l l ’ ( ) . 3 ( ) . 3 %

—
“ F . s IimiitcdI n x xim u mi n di \ ’ i ~ lW II d ( w ci st h l ’d t w ’I r o n )l~tx~raloryo!wra ti o n s(cxccludi n gd o s ec-ontributioms
( n u l li“osmil”,It’rrcslnal,nwdil”aldiiignl)slk”s, a n do l h c rn o n -btxw+lory souri’cs)1 0a nindividual a lo rouLsidc
I h cblxwrlory Ix)ulditry w’hereI h chighcsl d ( m )r a k st)(”~wrsa n dw h e r ea p c r w nactually rrsidcs. I II a k c si n t o
al.~xmntshirhling f i n docxwpiin~.yI“iicwrs.

b c cF i g .I V - 4[ o rstalionhtc.ations.

d i i” t It ’ ron~At”id-Putl)lt) i i l ) dh ) sAliIII)tMCan}$olL\( E S G
] ~ ) ~1) iIl~i~.~[~.a Illillt)rc.xp)surc palhw’ay1 0m a nf r o m

l h c wl“anyonsediments. Ot>lainingS O %0 1a nannual
L“onsulnpti ( } n0 1m e a tI r t ) n la s l c c rIh at d r i n k sw a l e r
f r o mo rg r a n %i nh ~ w c rL A NAlamos Canyon ~ w u h t
polcnliallyr c s u ] li na mtiximum~wmmillcdclfcclivc
d ( w ’cquivalcnl0 1 0 . 8n l r c m(0 .008m S v ) .

f .D o s e st olndividu;ds f r o mIngestiun u fk’ood-

.“tufls. D a t a ( r { )I l lsampling 0 1 ”produce, f i s h ,a n dhOllCy
dur ing1 9 9 1w e r er l s c d1 0cslimalc d o s e srcccivcd f r o m
c al i n gt h e s efoodstuffs. A l lc - aIcwlalcdcffcctivc d o w
rqu ivaI t ’ n l sa r c< 2 7o fDOE’s1 0 0 ”n~rcnl/yrslandard.

F r u i ta n dvcgctab]csamples w e r eanalynd f o rs i x
radionu~”lidcs( H ~ ,‘17CS,t o t a luranium,?.-’SPU,a n d
~~Vz~’]Pu).T h emaximumcwnlmillcdcffcclivcd o s e
cqui\’alcnlt h a tW(mldr e s u l tf r o mingestingonc-fourlh
o fa typicalannualc.t~munlplit)no ff r u i t sa n dvcgclablcs
( 1 6 ( 1k g )w i t havcragt’dradionul”lidcc“i)l)c,()[ltrati()l~s

f r o molf-silcIoc.atiomsw a s( ) . 2m r c m(0 .002m S v ) .
T h i sA m ,w h i t . hi sb a s e do ni h csamples collcctcd i n
L 4 ) sAlamos a n dW h i l eR o c k ,i s( ) .2 f%o ft h eD O E ’ S

P D Lf o rpro!cctingnwmbcrso ft h ep u b l i c( S W
AppendixA I o rstandards). T h e( t o wcalculalwl f r o m

t h ee i g h tsamples( o u to fI I I Ct o t a lL x ; sAlamos Gmnty

samples) ~wllcctcdi nt h eWcstcm A r e ao fL O SAlamos
w i r s( ) . 4m r c m(0 ,004n l S v ) .T h i sd o s ew a sstatistically
indistinguishab]cf r o m[ h cd o s ecalculakxlf o ra l lI m s
AlarmrsCountyproducesamples.

F r u i tf r o ma t m ci nt h ea r e apreviouslyoccupied b y
t h eoriginal I m sAlamos laboratorys i t e(TA-1)w a s

l iNJIld l ot M V t ’clcvakxi Icvt”lso flriliun)a n d‘3vpu .T h e
cstimakxlcffcc”tivct t o s cf r o mconsuming 5 k gf1! l b s )
o fI “ r u i lI r ( ] mI h i sI r c ci s( ) . 0 6m r c m ,o r( ) . 0 6 90 1d “.
DOE’sI ( K )]nrcndyrs[amkir d .Consuming t h ~c i , , i r c
2 3k g( 5 0l b s )annualy i c h li r o mt h i st r e ecwrrcsp . . L I s
t o0 . 3m r c m ,o r0 . 3 ’ 2o ft h eD O Estandard.

lngcstiono fproduce collcclcd o ns i t ei sn o !a s i g -
nificantcx]x)surcpathway txx”ausc0 ( ”I h cs m a l lamount
o fe d i b l ematerial, l o wradionu~.lidct.t)tlc”(’lttrati(~lts,a n d

liiilik’d access1 0I h c s cfoodslufis.

Produt-ccx)llc~”tcda lS a nIldcfoILso Pueblodur ing
1 9 9 1w a sf o u n dt oI u w cslightly clcvatcd conut”ntra-
t i o w so l ”severalradionuclidcs. A sdiscusscc!i n!%dion

I V ,t h eproduc”csamples w e r eLx}llcc”(cdi na na r e am o r e
t h a n1 0k mh’yondhtx)ratory l“at.iliticsa n dupstream
f r o mt h ep o i n to fp a s tLah~ratorydisuhargcsi n l oI h c
R i oGran(tc. A sa resu l t ,t h i sIoc.ationi sn o tlx.lic\vd I ( 1
b cimpaclcd b yhboratory operations. T h ec a u s ro f
l h cslightlyclcvawt radionu(.lidct“ollt.1’lllraliol~s”i sn o t
known,b u ti na n yc a s e ,t h eresulting radiationd o s ei s
l o w .T h ecftdivc d o s tequivalent i scahdatcd 1 0b c
1 . 5nm’n~/yr(0 .015nlSv/}”r),w h i c hi s1 . 5 %o ft h e
DOE’sP D Lo f100/nlrcndyr( 1n~Sv/yr).

F i s hsamples W C Nanalyzed f o r~ S r ,1~’Cs,natural
uranium,2-UPu,a n d1~9.zaOPwRadionuclidcc o n -
centration..i nf i s hf r o mCx-hitiRcscr-voir,t h esampling
locationdowmstmamf r o mI h chboratory, a r cc o m -
p a r e dw i [ hconcentrationsi nf i s hI a k c nf r o mAbiquiu
Reservoirupstream. T h emaximumcffcctivtid o s e
equivalent t oa nindividualcatirrg2 1k go ff i s hf r o m

\ .
v - 1?



L O SALAMOS NATIONAL LJU30RATp~Y

ENVlf70NMENTAL LIJRVEILLAN[:E : S 9 1

J t m ’L { )W’b i t rR ( , l krrsidcnls w a s( ) . ( ) 3m r c m(().()()03
II ISV) .T I cd o s ( sa niipi]roximak’iy ( ) . ( ) 5a n d().03’2o f

DOE’sP I ) Lo f1 0 f lnlrl$rn/yr( 1 . 0mSv/yr).

h .ki,tinlu~ o ff$laximum Individual D o s ef r u m
Airborne Khhsions f o r(:omplitincew i t h4 0( . I : R
p t i J . t6 1 ,~;ul,part} { .A Srequired b yt h l ’E P A ,LWIII-

i)iianl.cu , . 1 1 1rc’guiiition4 0C F R6 1 ,SubiMrt } 1r n u s lb c

ttcmom[j;,tcd w i t hl h cCAP-88versiono ft h ecomputer
l’trdcsPRl~PAR2, A lRDOS2, DARTAB2, a n d

i ?ADRISK ( E P A]W)ob). T h e s ec o d e su s cmcas~!rcd

rildiollllc”lidcrcil’awr a t e sa n dmc[:.orologicalinfornla-
t i ( l nt o~“al.wkilctriinsjx}rta n dairborne t.l>llc’clltraliol~s
1 ~ 1 ”radi(mul.iidcsrcicascd 1 0t h eatmosphere. T h ep r o -
g r i ims(Oslimalcradiationcxp~.)surcsf r o minhalationo f
riidioa(.ti~’cmatcria]s;cx[crnalexposure t ot h eradionu-
c.lid~”si)rcs~’nti nt h tatmosphere a n ddeposited o nt h e
ground;a n dingl’stiono fradionucli(tcsi nproduc.c,
I I w a t ,am td a i r ypr(ducl.s.

Calt”ulati(lnsf o rLaboratoryairborne rclcascs u s e
[ h eradionuclidccrnissiom g i v e ni nTablesV - 1a n d
V - 3 ,W i n ds p e e d ,w i n ddircclion, a n dstability c l a s sa r c
~xmtinua!lynwasumt a tmeteorology towerslocated a t

TA-54,TA-49,T A - 6 ,a n dE a s tG a t e .Emissionsw e r e
modchxlw i t ht h ew i n dinformation m o s [rcprcscntativc
0 1t b crclcascp o i n t .

T oaccolmt f o rshielding b ybuilding..,d o s e sf r o m
cxk’rnalpenetrating radiation w e r ereduced b y3 0 7 ~ . ,a s
rccwmnwrrdcdb yt h eD O E(1988c) a n dt h eNuclear
RegulatoryCommission ( N R C19’77)a n db a s e do nd a t a
i nReporI9 4o ft h eNational Council o nRadiation P r o -
tct.[iona n dMcasurcmcnts(NCRP1987a)f o rphoton
radiationw i t hcncrgics equivalent t ot h o s ef o u n di nt e r -
restrialpenetrating radiation.

T h emaximum individualcffcctivc d o s ecquiw]cnt,
a sdctcrmincdb yCAP-$X,w a s4 . 0m r c m(0 .040m S v ) ,

corrcctcd t oincludeshielding b ybuildings( 3 0 %
reduction)a n doccupancy. A scxpcctcd, m o r et h a n
9 8 %o f[ h emaximumindividuald o s eresulted f r o m
cxlcrnalexposure t oa i ractivation products f r o m
LAMPF.T h e4 . 0m r c m(().040m S v )maximum d o s e ,
w h i c hw o u l do c c u ri nt h ea r e aj u s tnorlhcasto f
u ! . f p F ,i s4 0 %o ft t r eE P A ’ sa i rpatlrway standardo f

1 0,.,fcmiyr ( 0 . 1mSv/yr) cffcctivc d o s eequivalent.

5 .Collective D o s eEquivalents.

T h ecollectivecffcctivc d o s eequivalent f r o m1 9 9 1
Laboratoryopcratiousw a sevaluated f o rt h ea r e awi th in

l ’ .l - t
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‘I”iddeV - 6 .I;stinmted [ ‘olleutiveI lk t iv t D o w
Ih{uividrnts r.hning1 9 9 1(pcmon-rernIpersm-Svl)

IA sAhunos (:nunty 8 0k mRegiun
l{xposureRlcch:mism (18,200petsuns) (218,000persons)a— — —

T o t a lt“aust’db }Lill(!ralory r~”lcascs ( ) . 8(() . (m) : . 1( ( ) . 0 11 )

NillUEll l)ilL”kgr(JUIILl

N[mrad(~ll” 2,5[)()( 2 5 ) .?7,000( 2 7 0 )
Rad(m 3,600” ( 3 6 ) 44,000 ( 4 4 0 )

Tt~tiilsc:~ustsIil ~ ynalurals~nrrccso fr:]diati{m 6,100” [ 6 1 ) 7 1,000 (71 0 )

Diagno\lil”1 1 1 1 ’d i l . a lexposures( - 5 3lllr~’rll/j’r/}jcm(Jll)C 1 , 0 0 0( 1 0 ) 12,000 ( 1 2 0 )

‘ lnL”]udL’s d o s i ’ s rcpl)rtcd f o rL 4 MAlamos County.

bCaJL.uJali(~lL%~ r ( .!MSc.d0 1 1T L Dnli.asur~rn~$nts.T h L ! yinclude a 2 0 %R’(hdh)n h cosmic radiationf l o n l
shictdingh ystructures ~ n d~ 3 0 %mhrclion i nterrestrial radiation f r o mself-shicldirrg b yt h eb o d y(NCRP
1987a).

‘.NCRP( 1W 7 a ) .
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2 .R i s k sf r o mWhole-llody hdbtion.

Radi~tion exposure!;considcrcxli nt h i srepor ta r co f

I w otypc:l: 1 )whole-body cxposurts, a n d2 )individual

t)rga]lL.x])osurts. T h eprimary & W C Sl “ r o mnonradon

ntituriilb;lc”kgroundradiation a n d[ r u ml~tx~ra[ory
(}p(,rationsa r cwhole-hKIY CXPOSUNS. W i ! ht ! r cCXCCp-

l i ( ~ nO (naluralbac”kgroumlr a d o nexposures, distwsscd
h’ low,r i rJialiond ( w sa n dassociated r i s k sf r o mI h o s c
r i diww.liks t h a ta f l c c lo n l ySclccslcdh x ! yorgansa r c
a s m aI Il“r~tliollo f[ h cd o s eam la r cncgligiblr. R i s k s
I“r(>mwhole-tmdyra(lialiollw e r ecslimatd u s i n gI h c
l i i c w so fI h cB E IR V rcporl .

R i s kI“arlorsa r ct a m lf r o mt ! r cB E I RCommitlw’s

l’slimaic ( B E I RV 1 9 9 0 )o ft h er i s kf “ r o ma single,

imtan~nclms, high-dose r ’ kexposure o f1 0r e m .T h e
H E I RV rcpor lstatest h a lt h i sestimate shouldb c
r(”du~wdl l l ra nexposuredistributedo v e rl i m et h a t
would ot”cur a ta substantially I o w c r d o s er a t e . T t J c
conlnlil~ccdiscuswd d o wr a t ecffcclivcncss factors

(DREFs) ranging f r o m2 t o1( Jt h a tshouldb capplied1 0
t h emmh.rkcrniap a t io ft h er i s kcs(imate.

F o r! h cr i s kcslimalcs prcscnkxli nI h i sreport ,a
D R E Fo l ” 2i sU S C ( Il o rt h enonlcukcmia r i s k .Following

I h cB E I RV rcpon,n od o s er a t ercxtuclionw a sm a d ef o r
i h cleukemia r i s k .T h er i s ki st h e naveragedo v e rm a l e
a n dfcmalc.x)pulalinrs. T I I Ct o b ir i s kestimatori s4 4 0

cancerI“alalilicsp c r1 0 9pmon-mrcm.

3 .R i s k sf r o mExposure t oRmhn.

Rado!ia n dr a d o nd e c a yproduct exposures a r ca n
importantp a r - to fnaturalbackground radiation. T h e s e
cxposurt!sd i f f e rf r o mt h ewbolc-body rmiialiond i s -
n r s scda b o v ei nt h a tI h c yprincipally involveo n l yt h e
locali~xdexposure o f! h cl u n ga n dn o to t h e rorgansi n
a n ysignificantw ’ ay ,Conscqucnlly,t h er i s k sf r o m
r a d o nexposurew e r ecalculated scparalcly.

K a d o n(Yrinc.ipallyZ ~ R n )a n dr a d o nd c c ay prmluc[
exposure r a l c sa r cusuallyrncasurcdw i t ha specialu n i t ,
d l cworking l c ~ ’ c l( W L ) ;1 W Lcmrcsponds w a l i t e ro f
a i rcxmtainiagshorl-lived r a d o nd c c ay products w“bosc
t o t a lpolcmtia]a l p h aenergyi s1 . 3x 1 0 $M c V .A n
almosphcrc havinga 1 0 0p C i / Lconcentrationo f‘ 2 R n
a lequilibriumw i t hi t sd e c a yproducts correspondst o1
W L .Cumu]alivc exposure i smeasured i nworking
ICVC1months(WLMS). A W L Mi se q u a lt oexposure t o
1 W Lf o r1 7 0h o u r s .
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(wsmi~”.It’rrt’slria 1 ,a n dsell”-irrw)ial i t mstwrl”ts, W ’ i l h

4l l l m ’ t iI I l ’ c st k l rshil’klink! a n dl x ) s n )i c ”m.ulron rxp(kurl. ) .

I-hus,I I I Cd d c dL “ aIILL.rnlc~r[;lli[yr i s kfittrilm[;lldl I ( )

i i i +I ur aI w%olc- lxxJyr a d i f iIi w li nI ‘ Y )I w a s1 ( “ h am l ’i n

10,()()() i o1 A MA I :I I I N Mt i m lI l$tlan(.L i l l1?,f)()()i nW h i t e
R o l ” k .

F + ’ ; I Iu r a ll]a(”kgrf~ud radi:!li(}n a k ~i]lljudl.h L’xpo-

s un “I f )h ’l u n gl“r (~m2 : : R I Ia I k li hdcx”aypr(dults (SLSC

i iI x w c ) i na d di li o nI I )cxposurl. h )Wholt’-lxdy r a di al i o n .

I “ h i scxp(hurl I ( }[ h l $l u n ga l s ol“arrics a chan~”c 0 1 ”L “ i iI I -

t “ c rIm)llalily I x ’ l s du s t ”( d ”naluriil r a di i i li o nsourc”csI h t i l
w c r l ’m , lim”ludld i nI h ccslin]alc I i } rwhtllc-lxxty r d ( J i -

ali tm. I : ( J rI h cIx+c”kgrtmn dc f“lixliw’d o wequivalent 0 1 ”
z ( ) ( )1llrl,lll/yr( zll]sv/yr), I h cadded r i s ktrccauscO f

c.xp{~sur~”I ( )I I aI u r i I l~~~Rua n di L sd r l - a ypr(ducls i s1
l - h am o t .i n14,()()0.

T h et o t f i lc“an~.~$rnmrtiili[y r i s kI “ r ( m }naturxl l~~ok-

ground rtidiiilion i s1chancei n8,000”f o rL O SAlaml)s
a n dW h i t eR o c krcsidcnfs(TatdcV - 7 ) .2 1 cadditional

r i s k0 1~“ancrrmortali[y f r v mcxposrm [ omedicala n d
d e n t a lradiation i s1 c.hancwi n43,(JUJ.

‘ l”ahkV - 7 .AddedJndivi.lutilI.ifetime ( h n w r hforhlity R i s k , ,
Attrihutahle t o1 9 9 1Rudiatiorr F:xposurw

Incremental Effective AddedR i s k
D o s ek:quividentI l s e d t oa nlndividuid o f

i nR i s kFktimate ( lmcer Motility
I:xposurr Source (nwem) (chance)

. 4vtwfy+l;xpOsurcJ.rOtuI.uhorufory opcru(ions
L o sAlam(}s[lm\nsi[c ( ) . 0 5 1 i n47,000,000
W h i [ tR o t ha r e a ( J . ( J 3 1 i n68,000,00(J

A’uhmd Rudiufi~m
Cosn]il-,Icrrcslridl, s r l t ’irradinliOn, a n dJadoil cxp)surra

I - O SAlamos 3 3 9 1 i n 8,00(Jh
W h i t eR ( x . k 3 3 5 1 i n 8 ,00 (J

,WcdiculX Ru~*.v([liugndMic Proccdurcs)

Ai’cragc whole-txxly c.xposurc 5 3 1 i n43,()()(J

‘ A I Ict’li”t”tii’cd o s eequivalent o f2 0 0m r c r nw a sU S C ( J1 0estimate t h er i s kf r o minhaling ‘ Z ? k la n di t st~lL%fornlatiOIl

prt)du~”ls.

~ r h { . r i s k s frol l l Ivllura] radiation fr~l l l nonradon sources w e r e estimated 1 0h c] chance i n16$JfJ0i nL O SAlamos a n d

1cham.c i n17,00(J! l } rW h i [ cR o c k .T h cr i s ko fl u n gcancerf r o mr a d o nL!xposurcw a sestimated t ob c1chancei n
14,00[)f u rI x ) t hIol.atioms.R i s kcstirnatcsa r cderivedf r o mt h eN R CB E I RI Va n dB E I RV n-portsa n dt h eN C R P
Rcprwl9 3( B E I RI V1 9 8 8 ,B Z I RV 1 9 9 0 ,N C R P1987a).
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F o rAlncritiins, I h ciivcrzgc lil”c[ijll~’r i s ki si il - i n - 4
c “ h i iI I C X O0 1 ”lxjnlr~c.1i n gL aI I C ” Cr al i da 1- i n - 5C . l U II K ” Co f
dyingf ~ ftdnc.cr ( E P A1979) . T h eI L o sAlaIIIOS i n c r c -

ImoIIliiI r i s kallribuuhlc [ oLhoralory o p r r i il i o n si s

L’quivfilclll I i )I h cadditional cxposr.rmf r o n lLwsn]ic.r a y s
a Pcmt)nw’(midg c lf r [ ) mh y i n gi na comnwr(”ia]j c la i r -

( C r d1 ’ 1f o r2 “ 7I I ) jIIU[tOSa la I Ial[itu& o f~ ,][ J ( J1 1 1

(30,()()() I “ l j(NCRP 19871)). T h eexposure f r o mI A b o -

rat(]ryt q wrations I ( )L , o sALIIIIOSC i wI I ( yrcsidcll~ i s
U’1OIIwilhillvariatiow i nexposure o fI h c s rpeoplet o

Il;ill.lral c “ < ) :m i c .a d1(’rrcslrial sources a n dg l o t ) i j lfallout.

F o rcxanlplc, t h eamount o fs n o wc o v e ra n dvariability
0 1h >s o l a rsuILspolc y c l tc a nc x p ] ai na 1 0m r c m
( ( ) . 1I n S v )diffcrcncc f r o my e a rt oy e a r(NCRP1 9 7 5b ) .

V - I N
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V 1 .ENVIRONMENTALNONRADIOI.OGICALPROGRAM
INFORMATION

‘ l ” h el~dwrutm-y qui]ntilics u n dusstIssm nonrudioucti~v pullutunt rtilcuses t ut h e
environmcn! h ycdculuting ; I n dmonitoring nunrwlifwtivr vnlissions u n ddllucnt.s,
eviduuling Ulipltllllltd I“tlt’ilWS,u n dconducting eil}if-olilllciltalmmpliug. A i r
emissions w c r tddmuind f o rI w dpouring opmitims, sti”itt]tM u dp o w r rpl;infs, t h e
&L%philltI)lillIt, explosives drtontitiou, Iwlno}’ldo fUsbc”stos,a n dIwr}lliunl opurtitions.

A l lIlt)Ilrti(lit)ucti\’e u i remissions rwnmind within fcdmd u n ds t u t eI i m i t sduring
1 9 9 1 .Sut.fil~”~wt i t cru n t Igroundbvutem u r enwnitord t otlclmuine t h e1 A MAkmos

Natiunul I.uhwmtury’s ( IAN1.’s u rt h e!.uhorutory’s) impiwtu nt h eenvhmnnwnt;
n ool~svrvabld ~med.~t i r eCUUSMIb yIAmrlttory oper-utions. Municipal a n d
industrial w u t c rquulity I n v tf edmd U I M Is t a t estundm-ds during J Y 9 1 .

A .Nwlrtidiotictive I+hnhsiousu n d~lllucnts

hfrmitoring

1 .A i r .

u .1 9 9 0A i rl)ollutunt k:missions Inventory.
During 1 ° 0 ”1 ,a sI ) a r (( ~ 1 ”t h l ”~lll,irollll]t’ltl:tl Ov(’rsigh[

a n dMtjnit(}ring A g r t oL ”IIIL.111!R.IWTCII ( I wD1’ixlrtmi’nt0 1

Energy( D O E ): i l l t !{ h t .N t ’ wMcxiiw Em~ironmcnt

Dtspart]t]i’ 1 1 1( N l l iE D ) ,I h cLlh)rak)ry umlt’rtlk}k a n

inlcnsivc cl”ft~rt1 0tm.titca c.(}lllllr~’t]l”llsivt.,L;ltx~rall)ry-

w i d ca i r~X)llUialllcn]issionsinvcnlory Ix is c do u1 9 ° 0 ”

chemical usagesa m top(”ra[iolLs.T h eg o a lo f ”t h i sc f l o r t

w ’ i i sl oulxhlca n dc x p dm ll koriginal umissions

int’cnk~ryprt”par c di n1 9 x 7 .T h eoriginal invcutory w a s

pc.rlkmm’dt orvalu;llc cmissiomiu n d e rN ME D -

rvgukiI c dl o x i ~ .a i rp(d]ulanls au dttc’k”rn]im.whclhcr

smrrlx.rug is tra t ionu m I c rA i rQuality Conlrol

Rcgulatioll (AQCR) 7 5 2w a srrquirtd. T I N .1 9 9 0

invcllklr}. c x p an d t x tu p ( mt h e1 9 R 7w w r k( oinclude

c.rilcriaIxlllulanls, a sW V ] !a shazirchrs a i rpollutants

n o tc u m .n t l yrcgrrlatcdu l l d c rA Q C R7 0 2h u tl i s t di n

I h CF~’dt’ri*lC h . aI IA i rA c t .

During t h t1 9 8 7survey, I h chh)ratwy idcu[iticd

apprl>ximalcly S ( ) ( 1sOurcx.s(spc~.itlcr m m swilhi l )

buildings) i n4 4Opcralinggroupsa shavingl h c

Sx)tcntivlt oc m i ta i rpollutants. F o r[ ] w1 9 9 0ini’cl,.ory,

1 1 1 : ’LahlralOry cvalufilwl appruximatcly 1 , 1 0 0
cnlissiOILssourt.cs,cknliual usages,a u da i rpullulilnt

culissioms. 1 % . hcmissionsuurccw a sckscrilwd u s i n g

maximunl 1- h o u ra n danmral~.hcnlic.alu s a g ecslimatcs

b a s e do i lLwlLwwalitk’ assullq)li o n sa t x m lI l w

opcralil~n’ssl.hcdulc, usage,dislx)sal, a m lcvapordtion.

Ellvinmmtilltiil Prl>t(’~.ti(\nAgcm.y ( E P A )-iml~lishcda i r

pl)llu[irI I tclllissi(m falll~rs t i m n di nAP--l2:

Con]pikrti(jll o fA i rPullutan[ Emissi(m Factors ( E P A
l l )~ ,a )‘ , r,,lllissil~ll fac.tumpr(widcd0 1 1I I NE P A

Clcariugh(wwIm’cntlwy 1 > (Emissim; Fiitlms (C1$lEF)

twlk,liu h x i r dw c .r cU s ( . dk >t’stinlfill. ~,illissi(]llr a i l . s .

F o rOpL’riltioIIScx)nlai n i n gn ocmissiml fat%)r,nliilcria]

I)alanlc l’quations w “ c r cUSC(I .T h eLaboratory

&vchJiwd a l lclc~droni~.datahrsc, t h eRegulated A i r

pu]lulanLsSys[cm (RAPS), [ ocwmpilc, dmwmcnt, a n d

s t o r vt i n a lcmission (Os[inlatcs.RCSUIIS0 1[ h i ss t u d y

w i l lh ’prcscnlcdi nI h c‘Ellvir{)llltll”illal Survcillancc a t

L o sAlatw)s during1092’”rc~x)rt.

h .I X X IPouring opemtiuns. A l e a dpourin~

fac.ilit} f o rtzisting I c a di sh)c.ak-d a tTrclmic.al A r e a

( T A )3 - 3 8 .T h i sfa~”ililyc m i L sparlilwlatc mal lcr

cmllaining h - a d .131)lhfederala n ds t a t raml~icnta i r

qualityslambnts f O rI c a da r c1. Spg/nl~,avcragd O v c r

a calendar quarter. Approximatciy 4 5 7k g( 1,000”l b )o f

I t s a dw e r epouredduring1 9 9 1 .T h eE P Acmissions
fiw[orsf u rt u l a lsuspcmtcd IJarticvdalc( T S P )cmissirms

r a n g ef r o m0 . 8 7l bt o0 . 0 4l bo fT S Pm a t t e ra n r I( ) . ( ) 1! b

o fI t ” a dp c rt o no fl e a dpourt”d.I M r ca r cmmidcrablc
diffcrcuccs Mwccn t h et w o ,s ob o t hw e r eUSC(It o
pmvidc a r a n g eofpmsiblt cmissims, a sshowni n
T a b l eV I .1 .

V I -I
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‘1’ulk \’I-l. hl;lximum 1x;ld Ihiwiums frOnithe
I.kwl-l’ouring I:;icilityp:r ouwlvr in 1991

NlilXiIllll[ll QIlilltt’1”1) Ihnissimls

l“hissifms ( ‘onwntrutions

I)l)lllltilllt (lb) ol~nl-y

‘I”SP lnilllt”r ().()2-(),44 ().(K): -(J#03
IS’:IJ (;.()1 ().()0()1

‘1’111.Illaxinlunl quarl~$rlyiinll)i(’n{ air qUiIlily

(“(~llc”{’fllr;llit~ilsll~r 11)1)1arc ;Ilsoshown in h talk.
Air Jisj)t’mi{w prtl(.tdul~’s rccx~nll)lc.wl(dby the EPA
([{PA1W%h)wurl’U.sl”(l10l’Slilllillt’ 1111”s1”l“Oll~”Clltf#-

lil~ustIIl Ihc lmIs LJ[”quarll’rly cflli~sit)usI“ronlIhc Icdd

jx)uring Ial”i]ily. ]IIIp;Ic”L\w’crl’t“sliln:ltlodby assuming

Ih;II all (Jt”ll]cTSP mal[c’rW’;IS1(’orl,This api)rt)a’.shpro-
J’idl.sa wx)rsl-cwsc(.sli]l]alc01timbicnllead conccnlra-
li[~]l01”().()3 pg/111~,or atxjul 2ifi 01”Ihc sttindard. If Ihc
!(mlr IL’;ldrmissi~)lll“;l~”lt)rs1{MSt$l”OlllIiiryh’d

pr(>c”cwingwurc uscxl,Ihc cslimalcd air c“l)llc”L’lllmliolLs

W.(UIILIlx’ only ().()()()I @III~, or about (1.(K)5(Xof tilt’
s1;1mtard.

c. skim 1%IIILSid Power Pkmt. Fuelcon-

sunlpfion ad cnlissioll tslill];i 11”stilr lhc !$k”ilIllplalit%
Iocxikrl(hroughoul the Lalx)riitor)’and Ihc TA-3 power
plant arc rl>portcdin Table VI-2. Thl’plams arc sourcts
ot’~)ilfli~”ulat~mirttcr,oxides {)1”nitrqyn (h’O.r), rartm

mouoxidc, 2ml hydroc”artxms.The NOXc)mis:;iomfrom
IhcTA-3 power p!iImwere cslimamt on tlw basis of
Ix)ilcrrxha Lsl gas Illl>tisur(’llll’ills.Exhaustgas nwi-
surcnwnlsii:SOindicatd that sulfur oxidts (SOr) in lhc
exhaustgas(”swcrt below minimum dckx$tionICVCLS.
EPA cmissi(m Iwtors were USCXIin making tht crthcr
cmission cslimatcs (EPA lW6a). The cmissions from
these pliinlsarc low, posing no threat of violatingarnbi-
cnt irirquality standards. The Wcslcrn Area steam
plal;tUSUIa:.a standby plant was not opcralcd during
1991.

d. Asphalt Plant. In addition to the power
pltintaId steam plantsal TA-3, Johwon Gmtrols Inc.
(JCI) opcriitcsan asphalt plant at I“A-3. As pan of its
cwntrac’1with tlw Laboratory,JC1providesannual
recordssummirrizingopcratiom at the asphalt concrclc
pltim. Th wcords prcscn;td in Tahlc VI-3 show 1991
productiwl [igurcsand cs(imatcsof cmissiom. Asphalt
prodm”tionhasdccrcascd steadily since 1986hecause
most of the asphalt used at the Laboratory has been
purchiistd from an outside vendor. Although it is not
required to. tht plant mccls Ihc Ncw Source Pcrfor-
n]anccStandardsstack mission limits for asphalt
plants.

e. Detontition of Explosives. The bborato.~
conductscxptosive Icslingby detonatingexplosivesat
DynamicTesting Division firing silts. The Laboratory
maintainsmonthlyshot records, including the type of
wqdosiveand weight firtxlat each mound to tract

TiIble VI-2. Emissions and 11’uelConsumption during 1991
from the Steam Plants and ‘I”A-3Power Plant

Western
Po]llltilllt I“A-3 TA-16 TA-2i Area Total

Emissions (fonlyr)
1’ilIiit”Ulilt~ Mutter

oxides of Nitrugerr

(h-bon hlonuxide

IIydrom-bms

Fud Con.wnplion (109BMyrj

0.8 0.6 0.2 0.0 1.6

6.9 17.2 5.4 0.0 29.5

10.2 4.3 1.3 0.0 15.8

0.4 0.7 0.2 0.0 1.3

535 27Lt 84 0 889
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‘1’iil)lc\’I-.!. Asph;Jlt Pl;lllt I“hlimiljns in 1991

I’urti(ul;lk” Slll[”ul”
Nliltlt”l” I)itlxidc Nitro~ru ( “ill”lMlli Ni)llllli”thilllt”

I%xdut.tion 1{111issitms lhnissit~m l)i(~xidc Nlonlllidc II}’lll”tJL”;ll”l}4)ll\ I“ol”lll;lltlt,ll}llt.
(hd}”l”) (11)/}”1”) (11)/}’1”) (lI)/\’r”) (11)/}l“)———..... L. ._ ---- ... ,..——

(Ibl)’r) (11)/}”r”)-.-. . .. .... . .-.—. ——-—. ———.——-——-. ...——.— l.—

4,1-!7 13s I,210 141) IS\ 110 ().()

ill aId thnvusln“a:11I“n)n)th(’ r(”haM. an“asn.11(.145MII:I1.

iIllpal.1I“rlllll I :Ilnjrfill)ry <p.rtil itjlls, bul 111(.wowffiwrsart.

IIl!l a w)url”l’(d”Ii]ullitilxil or irduslli:il W’illl.r supl)ly.
U’akr ill lx); Alarlllls(.arl!ttrl is UMOdI)yIit’rsl(xk.

(;rtlumlw’all.rrlst~urli maIIagl”III1.111tiIId j)rt~lk’(lil~ll

iiI 1XISAlaIm)sis I“iM”uscdtIII Ih. III;IiII aquili”r UIICJ(.rl}’-

i;lg :Ik’rl.gillll(SLOC.S1’t”li(lilI1.(.,( il’(~lop,).-Ii)’drt~lt)g}~.
(;rt}undu’allrr~wmrt”l”n]l~llil(lrillgrt~ulirlllydIN.uHwtIls
lxud ilit~mi1)[”11]1.w’aI(or sujll)lyw1’1Isand I111.rllaitl
aquil”ir. ‘1.111’long and t.(l]i]j)r(lll”~lsit’(”r(.((ml of ddlil

id il.:iks Iha[ 1)011(~p(.ralit)mat III1o14tMmllJry hall.

ntll r(’sulllxt illany lonla nlillalit)n(~1”II](.rllai:laquilir.

h. N;itiun;:! 1’uIIuLIIII I)isctmrgt K:litnin; lliun

Sysk”nl. TIIC DOI; hils w() Ntitil)nalPollUI;~IIIDis-
(.II;Irgl”Iilin]inaIil)n Systcm (Nf)DI;S) pcrn)its. om.
prlllil Lxn’Lm[hccflhrrnl dislhargcs I“llrrlill(”sanilary
it$aslcw’all”rIrt”alrlll$nlfal.iliti~%and 130 irduslritil (ml-
t“allsal III(oI:4brmlt)r)’.A surllrnary of tht’st’(mffallsi%
prcscnll”tlirlTahlc 1)-2. “1.111”(Jlhl”rp.rrnil txwcrs [m”
imluslrial lmll”allal Ihc ht~ldry rlx.kgcl}lhcrn]alftit.ilily
llm.~lu.l5[)kill(N) Il]i)west at Fcnt[trlIlill. Both pcr-
tllilsiir~”issud ad cnl”lm.cdhy EPA Rrgii}rl 6 in

Dallas. ‘frxas. Through a jl)irl[ft”dt.r~llstit.t. agr~cml.nt,

NMED p.rli)nm sl~rnctxm]plianc.ccvaluatil)n

ilLsp6clitm ad rm)nitnringti)r EPA.
The NPDES pcrlnit Ii)r[1)1.l~lm}ratl)rycxpind tm

ILlanh I, 19°!, and is twingadt[]iilislrali~t.lv(xmlinucd
umh.r40 C.i:R122.6. A rcvistxldrat”tiwrmituas issu(d
l{]1.AN1.1)11May 16, ]“l)~.

During 199I, cfllucnt ]iriliLswt.r(. l.xlvldd 3 Iim(s

OUI01”297 Silllll)lt’!i (Wlktlt”tl I’rom[ht.StiIlili!r}.W’dslC-
w’ah.r I;ll.i1itics. Efllucnt limits w.crrcx(.crdd 21 tirtws
tml of I,79° samples Cx)llccltd~“ronltlw imtusirialoul-
falls. As slmwn in Fig. III-2, lwcrall lxmplianc.cfor (IIC
sanilaryand industriaI disc.hargcsduring 1991was 9°(,;;
and 98.8(X,rcspc(’livc]y.TL.’rcwas m)disi.!:argclnln]
Ihc industrialoutfall al lhc gmlhcrnvil facility al hnll~rl
}Iillduring 19°1.
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‘1’iIldc 1’1-4. l[stinmtd (Ioncvntrtitiorm of ‘1’~~xicI{knwnh
.Aurmolizcdby I))nw]tic I“:xprrifucllts

IW1 l;rticti(m Annual Averuge Applic!tibk
“1’01;11[ hiigc .krmolimi ( “onccntrdtim (~#”n13) Standard

I{lt’!ncnl (Iqj (Ye) (4 knl)~ (8 km)” (pgJni3)— —— —

IA.r)’lliuli] ~.~ 2 3.()x 10-S 1.2 x 1(H o.olb

i.t,;ld 30.5 1(w” 3.2 X ]O-s 1.3 x 10-8 1.5d

1h’avy 1111’1:11s I ]3.4 1(M)” 1.2 x 10-4 4.7 x 10-5 lf)d

—
“Dis[;lnc”t’d(~\\’n\\iIId,
l}s[~tll~;lr~ l~)r~()-lIa}’ il\’1’fa~l”, NW Mrxilw ACrCRX)1.

“N(Jda[ii arc a\’:iiliil~IL-; rslin~:itt>was d(lIIloassunlingWWrSI-LoaScpm”cntagc WaSacrosolizcd.

The [~lttir(~lill]t’111:11Proll”l”li(mGroup (EM-8) LWII-
lilm’d IIIL”N“iiSlt’slri’alilid(”lllil”it”iltioll ad c“hfiratolcri-

nti(ul prl~grilnlduring 1W 1 ill order 11}vrrit”yIhl cac”h
w;i>lt’hlrl’anlis prl)p~’rl)’nlonil(md umh’rthe oull”flll
la k’gl)r! in W*IIi.h it is pc’rrnittcd. ThL’scs[udics comist
(JI”dIt, 11.s1illg: inlcw it’W’,Sw’ilh usergr(wps; nnd txxmii-
JIa[i(lll w.i[h (II I]t”rL-ilxlratt)ry organizations to dctt’rminc

w)urc(.s,t“t~llc’~”lllril1il~ns,aId \’tIl Ulm.s1)1”p(lllu[ants Ihat

l’nlt’r W’:lsll’sIrt.aIlls, rl.~.l’i~c[rl”filll]c’nl,and arc dis-

(“II:Irgl’d [t~1111rlltfir(~lln]cII

7X-50 ].iqtiid l\u.slchuhnent l’hnt. In
rt.(.l’nl).t’am,Ircalcdcl”lluc’nts~“(lnlainingcx)nslitucnts
rt’gula[t’dh) th( N’PDESpl.rn]i[hat’ctx’rn rcIcasccl
I“r(]nlIIIL’t“~’nlralliquid WaslcIrl”filllwnlplanl al TA-5(J.
Taldc VI-5 prw’nL$ in!”orlnation”on 1}]1”quality of thif
1°. ;1’III Ihr 1W) and 1991. T1I1ol(IIiilcl”llu(’ntvolume
imrcas(’din 1‘W1w’hi]l’1111’conslitucuthwls gcncra]ly
dlx.rt’aw’d(sec.W.[ion V.B.2 li)r infi)rmali(~non
mdi(xi~”li~’l”(x)nslilucnL\ rl”]l”ascdfrom the phrnl),

El”llutnts from TA-50 arc disl”harg((iin[o ihc normally
dry :,lr(.amt.hannciin MorlamlatiCanyon where sudacc
Ilf)w’11:1snot passrd tx”)f)nd1111”Lahorator)”’sboundary
Sin(-rIhcphinl Ix$g;lnopcra[ion in 1963.

c. Sufe Drinking Wider Act, Nlunicipid and
Industrial \$’atcr Supplitis. This program includes
sampliug from various poi,ds in the bbnratory and
Ciwnly water distributionsyslcms to ensure compliance
with lhc Safe Drinking Water Act (SDWA)

(40 C’FR141). The EPA has Cstablishcdmaximum
c“ontaminanllevels for Illic”rt)bi[)logics,organic, and
inorganicCIMLStiN.ICllLSin drinking wat( r. These

standardshave hecn adopted by the SIatc of Ncw

Mcxicwand arc included in the Ncw Mexico Water
Supi)lyRcguh+tion..(NMEiB 1991), The NMED has
been iirrthorimi by EPA to administer and cnforcc
federal drinking water rcgulatiomsami standards in
Ncw Mexico.

During 1991,ali water samples co]icctcd under the
SDWA im)gramat I.msAiamos WCKfound to bc in
comp]iancecwilh the maximumcontaminant ICVCIS
cstabiishcdby regulation. Summaries of the results arc
prcscn[ed in Tables 111-S,liI-9, and 111-10.There were
m)vioiiiliomor fints icvicd on the l.xiboratory’s
municipaland imiustriai~~atcrsupplies during 1991.

Each month during 1991,an average of 46 samples
was colicctcd throughoutthe bboratory and County
waler distributionsystems to dctcmnincthe free chlo-
rine rcsiduaiavailable for (iisinfcctionand the microbi-
ologicalquaiity of the distributionsystcms. During
1991,no coiiforrn bacteria were found. Sixty-tivc of
the microbicriogica]sarnpics(approximately 12$%)co!-
icctcd were found [o have some norrcoiifonnbacteria
present. Ailhurgh the presence ofnoncoliform bacteria
is not a violationof the SDWA, it docs indicate slag-
nant water or biofiimgrowth in the distribution iincs.
A summary of the anaiylicai rcsulLsis found in
Table IiI-12.
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2. I.iquid Rehwws.

On Scplcmbcr25, 1991,an undergrounddiwl fuc!
[ri nsl”crline broke during start-up of UNTA-3 power
!)lilnt’s bat$k-upILK1sysium. Appr{)xinlattly100-200

Jai. of”dicscl fuel oil surlmd and were dischargcd

;lLmwsthe ground w a storm water l“hannelwhere it
draincd i])lt)a lribulary 10!%ndia Canyon. The dis-
t“hargc was immct!iatctyreported to EPA and F4hdED.
t~l)rrl,l.lii,l. a~.lj~)j~sjlll.iudcd sbulting LloWIl tIN fUclline
imnmliatclv upon rliscovcryand c“lcaningup tbc dicsc!
fuel. Tbc diesel spill was containtxlin Ibc wakr comw

\.vilbinminbtcsusing absorbent booms and pillows.
Pools01diesel and wattr were removed using a wet/&y
$’a(”uumaid absorbents. The contaminated soil was
s;ImpILII, rcmovcd, and disposcx!of at the b AIamos
COunlylandfill.

During 1991,56 otbcr rclcascsof nonradioactive
Iiquidsoccurred al the Laboratoryand were reported to
tbc EPA and NMED. The NMED Surface Water
13urcauhas requested that all liquid rclcascs bc
rcporkxl,regardlessof any potential impaclon the cmvi-
ronmen[. Eacb of Ibesediscbargcs was minor in nature
and was c“ontaintxlon DOE propcny. None were found
to bc of any threat w hcaltb or the environment.
Sanlp]ingand clean-up were conlplctcxijas appropriate,
[o conlirm [he presence or ahscncc of pollutantsand to
prc~wntfurtbcr migration. Over 6(V..of these
unplanned~lcascs were citbcr potable water or steam
L“(mdensalc origiilatingfr~tn ibc bboratory’s utility
Systcms.

TIN following is a summary of these 56 unplanned
rclcascs:

Z3re]cascsof poiablc waler which on~inalcd

from water line breaks and other sources in the
LAWAlamos water supply syslcm;

13rclcascs of steam condensate originating
from condensate return line breaks and other
sourcts in the hboralory’s steam systcm;

11 releasesof sanitary sewage (lCSSthan 1,000
gal. each) from the Laboratory’s wastewater

Ifeatrrwni plant collectionsystem;

5 unpIanncdrclcascsof cooling water or cbillcr
water;

VI-6
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● 500-”1,()()()g;I1.IJI’SIIMIII water and rcsiduti] oil

Irl>ln fuel s[l~ragl’ IaIIk.s aI TA-60 Signv+Mrsa,
on No\t. n)lrcr15, 199I;

● 3 gal. 1)1l’lhylcnl’glycol tilTA-55 PW, 011

Mfiy 19, 1’)91;

● rt’sidua1oil in Ihcp;irking I(>Ic71used a sheen iii
IIICsktrm dr;iinnear TA-3-105on AugusI 1,
101)1; ~,,~

o than] no(d in slorm drain nrar TA-3-105on
AugusI2S, 19°1,a rrsult 1)1(Oarwashingac.ti\i-
li~’sin the art”i~.L4’sslha]l 1ql ol”adt”l($rgcnland
mvlcr mix[un” W’ilSrt”lt.irscdinto Ihcslornl Ltrilin.

EM-Hpruprcd a grncr~liztxlNoliccof IIIICIII (NOI)
U)Dist.hiirgt’li>r[ht.dis~”hargcof potablewater from
Ihc LAMAlamos %’afcrsupply syslcm, includingpro-
duc”li(~nw’cllstIrtimnlissionlines, sloragc tank, Ixmslcr

pump sta[i(~ns,and other rchrtcdl“ac”ilitics.The gcncr-
ali~cdNOI was subnlitt~.dto NMED on (A%drn”r31,
1991. The NOI providvsIhc biboratory will]rrgula-
Iorycwvcragcfor rclcascsof polablc wal(.rfrom Ihc
water supply syslcm lhat arc not (x)nsidcnxlhayardous
to pub]i(.hcat[hand arc not covcrtxlunder Ihc NPDES
permit. EM-8 also prepared a gcncrirlizcdNOI for the
rclcascof slcam cwndcmalcfrom the I. Awralory
steam condvmatc dis:ribulionand condcnsalc rclurn
Systcms.

(~. Fhvironmenhd Sumpling for the Nonradioactive
Eflluent I%nf,pm

1. Air.

n. Amhient Air hlonitoring. The nonra-
diologic”a]monitoringnclwork cwnsistsof onc criteria
rx~llulantstation, nine samplers where berylliumis
monilorcd,onc acid precipitationmonitoringslation,
and onc visi!)ilitymonitoringslalion. For the 1991
toxic air pol]utanl(TAP) study, frvcadditionalnmni-
toringstatiom were used. Resultsof the 1991ambient
air monitoringprogram arc dcscritmt fully in Section
IV.C.2. The spcciai air sampling programcwnduc”[cdin
1991is described IM1OW.

b. Toxic Air I%llutmt Sampling IJrqyam.
DuringJanuary 1991,the laboratory conduclcda
short-term, infcn..ivcair monitoringprogram to cs[i-
malc the impact of chemical cmissionson the ambient
air environment. Sampling and analysisof indicator

1llt’llli~.alsrqu ircd an inmn’alivc and Iligli-s(.lL\il i\’ily

SIr;ltrgy in lwdcrIt)&olcLlc*IIcmil.:iIs al vcrv low t“(tn-
c“lnlri(iiln.sin Ihcanlbil’lltair, as well as 11)addn’ssIhc
txmlplrx h’ ‘rainand nwlcon)logyof lilt’area and
plllcnli;ililllt”rl”c’r~611c(”sfrom LAMAlamt:s twmtnuni[y
ctilissit)ns.TIMindit.a[l)r~oh~smic.alswcr{”c“INw(’11l“roma
Ii:$l1)1”monoIhfin60(1jx)lrnli;~]air cwnlaminalllsrrgu-
lakd by Ihc StakS01Nov Mcxitw. An invrntory prc-
p;,rcd in 1987shl)wcdthat IIR.htx)r~l(,ry cmilt(xt50 ,JI”
these n’gulatcdair contaminants in irmlmn~sgrcalcr
Ihtin 10Ih’yr. 01”Ihcw 50 conqxwnds, l’crttiin
tO(IIIIpOUII&+vj~.r~’itjt’nlifjct! as Iral’(,al)]r OI]ly to

L:itroratorlopcraliol~ssincr no olhcr nearby s(wrc.cst)l”
IIl(,Scc.h(,ll,i~~!swere likely to cxisi (for cxamplc,

a( t’loneand 2-bulanom”).Other c“hcnlit.alswere chlwcn
th:itwould In”trdccablcto non-Lalx~ral(wysources. For
imUn(”c,chcmi~ca!sindicativeof aulon)obilc(’missions
wt’n”targclcd. Overall, 20 organic vaporx,6 mclals,
and 5 inorganic”a~”idvapors were chosen as Iarg(”t
t-onlpountts.These wcrflmcasunxlal live sites around
the Laboratoryover seven cwmsccwtivcdays in January
1991. RCSU]ISof this sampling program arc

sunmari~cd in Tables IV-14 through IV-16.

2. Writer.

The I~tx)ratmy maintainsthree separate programs
whi(”hmonilorwaler quality: lhc surface and
ground walermonitoringprogram..,NPDES
compliam”c, and SDWA compliance.

The first program includes sampling of wakr

supply wells and special monitoring WCIISundtr Ihc
Iong-ltrm cnvironmcn~alsurveillanceprogram. The
s;Implcsarc COOIICCICLIby EM-8 personneland arc
amlyzcd by Ihc EnvironmentalChcmistry Croup
(EM-9) laboratory. Routinechemical analyses of water
samples have been carried .Iul for many comslihrcn!s
over a numberof years. Althoughsurface water and
shallnw groundwalcrarc nol sources of municipalor
industrialwaler supplies, rcsulls of these analysts arc
companxtwith NMED and EPA drinking wa[cr
siandards(maximumconccnlralion Icvcts). Thc
cht.micalquali;y of surface wa[crs is companxt 10N.M.
Livestockand Wild]ifcWatering Standards. TILe
rmul[sof these programs are rcporlcd for nonra-
dioactivecorLsliIutnlLsin Scclions IV.D and VII of this
rqmt. A dctaikd descriptionof prnccdurcs for
samplingsurface waler and gmundwatcr is prcscnttd in
Section VIII.C03.
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Umll’r[ht.Lilx)rall}r)”sl“xislingNPDES jxrmit !“i)r Lllxwtlwy Divisil)l](SLD) ill Allwqucrquc. The SLD
IAN Al:tIIIOS,s;IIIll)h’s ilr{’ Lxdh’i”li”d(UI i+Wtl’k!y basis report!,11)1’antilyticd n%ultsdirrc”lly[o NMED. The
illl(l ilIlil 1, /1’Ll f“ Iltllst’ L.lll”nlic”iilsIiskkl in Ilk permit. JCI 13)vironm(’nlal Lalxmtl}ry (JENV) also cokx”ls
RCSUIIS:~rcrcportl’d(’iit.11111011111h) IIIC EPA aIId M mph”s Ihn)ughout Ik bboralory aml County water
NMED. SctOSt’lliollVIII.C,3 Ii)rmore inli)rn]ation on dislrib~tion Sysk”msand ICSLStk!m for nlicrohiok)gical
[hc NPDES ~x)mp]iamx.s:jlllplillg pmgriinl. c“oltl;llllil]atiol],”as rcquird by the SDWA. Tbc JENV is

Sitl\\})lt*\tx>lltttt.dby tht-Laboriitory!Ocl]urc 1“1’rlilitdby S1.’DIi)rIllic”robiologic.al1cslingof drinking
cx~lllj)li;in~.c wfith SDWA sliimliirtls arc andlynd lor wiilc’r. SC(’3cclion VIII.C.3 I“Ormore infOnnatiOnw
organil., im)rgamc”,and r;dio;~llil’c conslilucnls at IIIC lk siin)pling program.
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VII. GRO!!NDWATER PROTECTIONMANAGEMENTPROGRAM

k:fforts to monitor und protect grmmdwutvr quidily in the l.os Ahmms urtw
Iwgnn in 1949. ‘l’he lung und cmnprt~ht”nsiv nwwrd of duta indic;ttes thut
Department uf hhwrgy (I)OII;) qwr-utions tit IXN Almnm National IAM~rutory
(1J3NI, ur the IAorutmy) hove not msultvd in tiny nnummhk cwntwninutiunof
the rnnin nquifer. In udditiun, there hus been no significmt dqdvtion of the tntiin
uquifergruundwuterrv.wurce.

A. lntrmluctiun

Gr[mndwak”r rcsour~”cmanagementand protection

al the l~lxmrlory arc Iotwscdon the main aquilcr
unrkrlying lhc rt”gil)n(see Su.lion 11.C01this rcpmt:

G~.l}l(~py-}lydn}l(>g)~).The aquilcr has IWCIIot’
piirdm ;III in]pnrtancuw Los Alamos since the days d“
Ihr pflsl-WorldWar II ManhattanEngineerDistrict
when [ht.Atonlil”Enrrgy Commission(AEC) nrcdcd to
(Icvclt)pa rrliablc waler supply. The U.S. Geological
Survcy (USGS) was cxtci~sivclyinvotvcd in ovcrswing
and ~wnduc.tingvarioussludics for dcvclopmcnlof
gr(mndwvl~r suppliesstarting in 1945-46. Slurlics
spcc.ifk”allyaimcd at prntcc.tingand monitoring
groundwiilcrquality were ini[iaki as joint ~,(forls
Iwlwccnthe AEC, the LOSAlamos Scicnlil”ic-
Lalxwatory,and tin’USGS in ahout 1949.

“IlwIltngand c“olllI)rt’tlc”l~sivi”recordol”dalaindi-
ciitt’sthat DOE opcraii(uLsat [hc bboralory Iravc not

rvsultd in any nwasura}dcc“olltall~illatiol]”d“ the main

aquif(”r. The dcvch)i)nn’nt and production of the water

supply ha~rcnot N’SUIICLIin dny signillcant depletion of

the rcsourt”cas Ihcrc is no w“idcsprcadmajor ddinc of

IIIC piczomctric”surface of Ihc aquifer. DEiWdOWILS arc

Ioc”alind in the vic.inily of thr production WCIIS;rwarly

cx)nli)lt”k’rctwvcric.sarc olmrvcd when WCIISarc shut

thnvn Ii)rroulinc mainlcnam.c.
The early grmrndw’atcrmanagementefforts evolved

with the grow’thof the bhwatory’s current Ground-
watcr ProtectionManagcnwnt I%ogramthat addresses
cnvimnmcntal mnniloring,rcsourccmanagcmcnl,
aquifer protcctim, and gcohydrologic.invcstigatims.

Esscntialtyall of the fi(”tit~nCIUIIICIIIS required by DOE
Order 5400.1 (DOE 19XKr)as par-i01”the Groundwalcr
ProtcctinnManagunwn[Progriinlhave Iwcn t“um”[il)ning
at Ihc Lilx)ralory Ii)rvarying Icngths01”lime prior to
issuam.cof the DOE order. Formaldocwmcntaii(mIi)r

Ihc program, lhc “GroumlwatcrPn)tc(.tiouMtinagcnwnt
Program Plan,nwiisissued in April 1990. Several hun-
dred wplwlsand articles dotunlcnl studiesanrJdata
gcrmiincto groumlwatcrand Ihc related LAMAk+mos

cnvironmcn!al selling (Bcnmll 1990).
Groundwatcr rcsmrm monitoring roulinc]ydocw-

mcnk cnndilinm of ltrc waler supply wrlls and the

hydrologic”~-ondiliomsOfthe main aquifer as parr of the
ovcratl Groundwatcr Prolcc.tionManagcmcnt Program.
This informationis dm.unwnlcdin an annual series 0[”
rcpnrt.sprovidingdclailcd records0( punq)ingand
waler Icvcl rm.asurcmcnts. I“hcmost rcccnt wport in
this srrics is cnlitlcd “ VatcrSupply at IAMAlamos
During IWY”(Slokcr 1992).

The gmundwatcrquality monihlringticsc”ribcdin
this rclx)rtis the c.rrrrcntevolution of”the progranl that
was initiatedby the USGS for Ihc AEC in 1949.
Groumlwatcrquality monitoringaddresses the main
aquifer al lms Alamos; shalk)walluvial groundwiitcm
in canyoms;Ihcdccpcr pcrckl systcms ill Ihc hasall;
Ihc Puyc conglomcralcIrnvwathpark of PUCMO,Los
Alamos, and Sandia Canyons;and spc~.ialstudies WI
Ihc vadosc zone. Scc !%clion11.Cfor a genera]
descriptionof hydrogrolugical rclatiomships.

COnccnlritiomsof radinnrwiidcsin (Sllvirolllllc”lllal
water samples from the main aquifer, Ihc alluvial
canyon aquifers, and Ihc pcrchcd syslcms, whether
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W(OII2, drillld ill 1949,is in Iht’nliddl( rl’iilh01”Puct)h)

Ii. Illonitor-ingNetwork

~’anyoII tklwmlrcam t“rt>mIhc c“oIIflucIIL”cwith A~.id

~iillyoll (III jJM A]alllLJs cmllly ]alld. h“j)lh [L)the hq)

01”Ihc nla in aquilir in 1‘)90 was 241 m (789 1“1).I“cs1
W1.111,drilkxl in 1950,is it) the I{jwcr rcal”hof Puchh)

Cwly(m llL’ar 1111’Deli tx)umky wilt] Sill lhh”f[)ILS()

Rrcldc). IA.i)lh11)IIK’lop [)1”Ihc main aquifer in 19°1
W’asI 55 Ill (507 j“t).

“rC\t \V(”]i ~, drlllL”d iIl l%l”, i:>Ill (]IC JllidrCd(”h of

1.4)sAlti III(Is ~.’anyon just upslrcam from k CWIIM’IKY
with DP (.”aIIyoII, DL$plh 10 Ihc I(}!) (J1.Ihc nlaiil aquili’r

ill 1990 uas 236 ni (774 1“1).

‘I”C$,I\v(’118, drilled in 1%(), is in Ihc n]irlrcat”hOf
Mortamlad ~anyom Dcplh 10Ihc lop t)l Ihc nlain
aquil”crin 1961was about 295 m (96Xn).

Test Wctls DT-SA, DT-9, and W-1o (all thrt.( wL”rl

drilld in 1960) arc al Ihcsoulhrrn edge of lhc

Lr}m)r-[(vyin TA-W. Depths to the lop (JI”the main

aquift’rw,L.rc35° nl (1.180 h) ii] IWj[), 332 n] ( 1,090”Ii)

in 1967,find3[)6m (1,()()61[)in 1982. When drillc”d,
m)pcrc.hcd water was obscrvt.dIX.IW,CCOI1]1osurIat.c 01”

thL”msa and Ihr lop of”the mail! Hquitcr.

SamplL”sarc (OIILOL I(’L! I“rom16 LIccpwcl]s in 3 wt.]]

lickls that prorlir(”L”water for the Laboratoryand
community. The WCII111*Msinc$luclclhc I.NsA]am[)s
and Guajc fields local-d off site in t.anyonscast of !hc
l~txwalory and Iht on-silt. Pajarito lic]d.

Tht Los Alamos WtsllField is located on San
lldr~”mwl)Purblo lands rast 01the bboratmy in Los
A!anlLJs~~liy{~jl. III 1991,the lms Alamm V’cll Fit”lt
had four prtdut.ing WC$I:;,im”ludingLA-I B, LA-2,
LA-3, and LA-5 Wells LA-1, LA-4, and LA-6 were
clllirc!youl 01scrvicc; lhcir pumj)hmwcswere
A’ml)lishcdin 1990as the initialsteps in phasing oul
11)1”Los Alamos Well Ficltl. Mosi of lhc w~lls it)Ihiit
llc!d have rcauhul Ihc limil of cconomiu”a:]yUSCI”U1
Iwodullion(Purlymun IW8C.),and rccomslruc.tionof
Stall’Road 502, whiL’hslarlcd in 1991,required
disc.t)l)tillual)c.~.of the transmission lint.. The liis!
protlu~lion l>f’walrr for lht distribution systrm was in

St”plcmln”r19°1. Wells in the IIcILJrange in iicplh fr(m~
265 m 10610 m (870 11102,0001“1).M(nl!mcnl of
wakr in the upper 411 m (1,350 11)of lhc main aquifer

in this area is eastward at alxmt 6 :njyr (20 ft/}’r)
(Purtymrn 1984).

The Guajc Well Field is Im”alcdnorlhcasl01”lhL’

bhoratory (m U.S. Forest %rvicc lands in Cwajc
Canyon. TIN Guajc Well Field contaimsseven WCIIS,
six in prl)duclion during 1WI. Wells in this fic]d
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r7iIlgt’illdt’\JllII“rtllll463 IIII(I6 I(I m (I,S20 1“1I{)
2,()()()I“t).hliIvcIIIrIIl01’w Irr IIIIII1ouppuf4.3(I m
(I,4 1(11“1)01”1111’;I[lllil”cr is ~OUlhCfiSIWard al ;ll~~ul

11 n}/yr (36 li/yr) (Purlymun 19X4).

I’lw PiijiiriloWell Field is Iot”illcdin SOndiiiiiml
Pajilril(}C“:lllyt)llstilltl0111)11’s:1I(y)s IR’IWCCIIlll(w
t“iit))l)[ls. “rhcPtiji~ritl>W1OIIFic]dlwmprisls tivc WCIIS
ri Ilgillgilldcplti I“nm70I m to 942 m (2,300”1“1to
3,090”Ilj, MOVCIIKIIIof wiikr ill IIICuppt”r535 m
(1,75[1II)of lhc iiquifcris eastward at 20 m/yr (95 Ii!yr)
(Purl)nlun 19X4),
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hu]ylly,Paj:iril(]W’1’1I (PU11~1>1) ~1ml [111’1laIltidtiy iil~us(’
W’l.I1;IIIILOIIIaI is us~xlI’iIrirrigalitlli,KX)IIJuaII
}’1/1)’h(~USl’WCll; illld l\\’(1 ;Ilil”!ililll W’1’ll!iprcwtllly
uIIUMOLI,11](’L’islsidl’:iId W(’slsidl.Arl~”siaIIw’cIIs. S~O1’
S(llitlll IV.I.5 Iilr inl”orlllali(llllln lhc .M($nlllr;tndum(JI’
(Jjldlrs[ajldillglxt”,~’(x’11DOE, II)1oBurrtiu(II Ildiai]
Alhirs, fIIIdPul’bl(ldt”SitllIldl.lilns(>.

Plullll$r(}ussl)ringsnt”arIhc Rio Granc.h.;Ircsamphd
IX’(’;IUS1’1111”}’;~rcrl’J)r(’s(’lllilli\’1$01”Il;iluralLJiS(”hilrgL”

I’romltk. umill iKIUill ”r(Purlyllwll 19WI11).S{.t”Scclion
11.C.I“ilrinli~rlllillitlnoil disl.h:lrgt”into III1oRio (;randc.
[II While R{)tkC“aII)’I\I\l~~urgr(wpsof’sprinxs discharge
fr,,~]l]l]],”n];li[);I(lili[ir. Three groups (I, 11,:iIILIIll)
I);II’c>imilnr,:i[ll]il”,.r-r,’lall’dt.ht’ll]ic.alqualil).
~lk’lllic”alqu;tlilyIJI”spril)gsillGroup IV rt”llct”lIot”ai
c.{lm)i[it~llsill lhc il(lUil(’r, jmhildy LJiSl”hil[gillgIhrough
fltlllh ii! \,(}jc.al)ic.\. lll~iaIl aIILJSac”rcdSprings arc west

t)t”Ih. rit’L~r in lowt,r LAMAlii mttsCanyon. These IWO

springsdi~t”hiirgcI“ron]l“iiul[sin the silLskmtlsand

w IKJsI(~II(’sot”Ihc. Tcsuquc ll)m Iation.

2. ,A1lU\’iill ( “iillj’(111,Nt~uit”rrs.

I“hl’itllU\’i;il L“:lll}”(lllaquilcm in I(wr~.fin}’lmsfire
5:4nlj~ll.dl)).IIIL’anh01”shiiIlow(~lwn.alicm w’t”llsas part

(II”I IIC rt)u[i m. m(mih)riug progrir m. Ilrcc of these
~’:~11)’011S:in’ rildioilt”lit’ccI’llucnlrctrasc arcas: PUchh),
LOSAlaInlN,and Mt)rtiInLItiLJCail}’ons.The fourth is
P:ijarit(~C;IIIyt~n, ill)mcdi~lclysouth ol”the ~“xisting
st~lidW;ISIC Inan;igcmcnt areas in TA-54 on Mcsitadcl
13;lt},.All of Ihc tiliut’ialaquili.r sami)lingltx”alion.sarc
011siI1o,

Al”idC“aII~t)II, a Snliill Iril)uiary of PucI)I()CaII)WII,
rl’~”t.it’1.dunlrt.ii[tdand trcallxlindustrialcftlucnt that
lxllllfiincd residual radi(~nuc.lidcsfrom 19M [O1964
(ESG 19X1).PucbklCanyl)nc.urrcntlyrcccivcs treated
sanitary cltlucn( frt}mLM Alain(}s county i3ayo

>L.u’agl’ lrcalmcnt phnl in Ihc In iddlc reach t}fPuchJo
C’anym. Water lxxwrs scasona]lyin the alluvium,

dl.pt’nding01)Ih( txdumc ol”surfacx”flow I“rtml

sn(w’!l]l’]1,Ihund(”mlornlnrnol”l’,and sanitary cfflucnLs.
Onc saml)]ingpoint, I{amilmnBend Spring, which in
the pnstdis~”hargrdfrom aliuviurnin Ihc Iowcrreach of
Puchh)CanyL}n,has been dry since 199(!,probably
Ircl”auscIhcr(”w’asII() disc”hargcfrom the older, almost

fitvindomxl LMsAlamos Covnty PUCMOsewage
[rcalm~.nlplant. k“urthcrcast, al lhc !ocationof WCII

APCO-1, the alluvium is continuously saturated,

mainly bccauw:01”inlillrtilit)n {)1”cltlucnl I“romIhc Los

AlamlM C~)Jllly ~fiyl) sanitary scweagcI . atmlsnl})liij)[.
Al AK-O-1, lhc alluvium is alwul 3.4 n! (i ‘ 1“[)Ibil”k
findLIrplh I(I wfilcr is aboul 1.8 m (6 1“1).

The on-.;itcrla~$h01”IASAlamos C+nyl)npr(.wntly
l“arrics illlllw t“rlmlthe Las Alamos R~w:rvoirI()[Ill’
wt’stol”the l~h)ra[t)ry, as well as Natimal PtJlluIaIII
Discharge [:liminalionSyskm (NPDF~S)I)c”rlllittld
(O!“11ucuts t“rtIWTA-2, TA-53, and TA-21. In {INpasl,
lhc reservoir rt”t”civcdtrcald and unlrcalcd induMrial

cI“llucnh Lx)ulainingsl)mcradionuc4idcs.Scc Sccliun
IV.D, Surfa.:cWat($rMonitoring,for more information
1)11)Iistt)ril.rc]ciiws. lntiltration 01’NPDES-pcrmiimJ
L“fi]ucnlsald nalurd rullol”t”!“rml the Streamchannc!
mainliiinsa shallow Ixx)yof water in the alluvium of
I-m AltimosCanyon. Waler ]L”VChan”highest ill kIIL!
Sl)ringI“romsm}wmcltrunofl”and in Iali.summer from
Ihr.rndcrshowcm.Water kvcls dcc”lincduring Ilk u“intcr
anLJearly summer, when slorm runofl”is at a minimum.
Samplingstationscomsislof six obst rvation WCIIS
C“lm]plclcdinto Ihc aIluviumin Ims A!amos Can)on.
The WCIISrange in depth from ahwt 6 m to alxmt9 m
(20-30”1“1).Depth to wa[cr is typic”ajiyin [hc rangr of
1.s n}to 3 m (5-lo ft).

Mortandadcanyon has a small d,ainagc area that
also heads at TA-3. ]Lsdrainagy area presently wccivcs
inllow from naturalprecipitationand a number of
NPDES-pcrmittwJeffluents including those from the
currcn[ radioactiveliquid waste lrcatmcmtplant al
TA-5[J. Scc !hliorr IV.D for more information. These
infiltrate tht stream channel and maintain a saturated
zone in the alluviumextendingabout 3.5 km (2.2 mi)
downstream frum the TA-5(Joutfall location. The
easternmostextent of sawration is on site, about 1.6 km
(1 mi) west of the Laboratoryboundaq with San
IhlcfonsoPueblo. The alluvium is Icss than 1.5 m (5 ft)
thick in the trppcrreach of Morlandad Canyon and
thickens to about 23 m (75 ft) at the easternmostextent
of saturation. The saturated porlion of the alluvium is

p-rchcd Onwcathcrcd and unw’cathcrcdtuff and is
... “,. rally no rnorc than 3 m (I(Jft) thick. Tbcrc is7
cxmsidcrablcseasonal variation dependingon the
amount of runoff cxpcricrrccdin any given year (Slokcr
1991). Velocityof water movcmcnt in the pcrchcd
aquifer ranges from 18m/day (59 ft/day) in the upper
reach to abut 2 m,/day(7 ft/day) in the lower reach of
Ihccanyon (Purtymun 1974c, 1983). The top of the
main aquifer is aboul 290 m (950 ft) below the pcrchcd
aquifer. Monitoringwells that arc sampled as pan of
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I’rtllllIIlt”rtx”h;lr}:til[l’ii 111’ilrt{iln)illt,ll Ilc.lld S~trillgI(I

1(’il(”ll.[’(’>1WC 111A is cslimi+lcclI(IIn. I It)2 lll(~llllls,

w ilh Aut)[ht.r 2 k) 3 rll(lnths rt”quirt.clIcl rt”;tt”h13:1s1II
Sl)riu~. k.~har~t”I)rtdwldy iilwI (ILturs ill I AI>Ah Iium

( .a[lyl)ll.

Sl~uupcrt”htdwatvr (M.twrNill i(}l,allils 011thl

lliillk~(~1”[hcJ(OIII1”ZIIll)unlaim 1111”sil(” to IhLOW1.SI[II”III(

l:ikmih)ry. ‘his disl.hargcs illhl st~,cral Springs

(,frlllisll.ld and Amcric’iiflSpriu~~,>)and a signil’ilall[
Ilt)w’I“rljlllIIlt.V’al(”r( .all}t)llg:tllcr! in V’itlt”rC.aN!(MI.
‘l”hl”galh ry l(~lil~itwtcdI(JIht:IAISAlaiiIt~~wallr iul)l)l!
Iilr 41 )’t”,lrs,produling 23 11)WI nlilli[lll galloIIs

iIIIIIU4Il)’. .Sim”(. I ‘~W il Ild$+(lIll )’ IX”(”llUsl’11Ii ~rIIlilkl. Ui)

\\iitt’ r Ii)r III{. >11’ij111I)liillt al .1A- 10,~~rt)Jut”ingalxmt

12 milliwlgalhm ill 1991.

4, Vadose Zone,

q.hc(xxwrn.mc aml 111111’t”nlrnl111”U’i\l(’r in
umtilurakd cmtliliom hil!iIK.CIIslrklitxl ill Ilulm$r(lus

hx.ali(ms within Ih(. l~thmilt~ry slarling u’ilh Sl)(.(ial

USGS sludirs in Ihc 1°50s”(Puri)’;llun 1990(.).

Km)W’1(’dgc01”~adl)s~.n~m”llro~vsws is rrllwiinl 11~
Ullllls~lillldillg lilt.pl)lrnlial li)r &wulward II)lW.1111.:11(~1”

W’alcrIhul LO(urlrllx)mlilulc n“l.hargc 11)lhc Illain aqrrifcr

or pn)\’i&” 3 mc”~.hanismI“or&)\\m4’artl migrdl ion 01”

~.lmlaruimMs.

III gcucral, Ihc vadosc mm”sludics show that Ihcrc
is twmislcnll!’low’moislurcCOIIICIII(Icss than 1O’fiby
t’t)hrnn”) in Ihc Iul”l”Iwnca111mrsa Ioj)sal dci)lhsgrcaIcr
Ihana ft”wlun.sol”li”ct,III(’71jnt”al”li”clcclhv scdsonal
iniwtsof nmisturcand t“t’aj)olralLsj)ir~lit~~~.This carries
Ilk.imj)lil.ationIhal ~k”ryIillk, it”any. n’c.hargcI’roillIlk.
mesasis ahlc 10rca~.hIhc main aquili’r, w!]i~.his atwul
305 rll ( I ~)()() fo deep.

Il]c t.all}wlLswith alluvial aquili.rs arc j)n’sumcd 10

n.imscnl 3 greater jwlcnliai liv downward w’alcr

movcmcnl bccauw Ihcrc is a LwiLslanlrlrivillg lim.c.

Sim.c lhc mid- IYXOSseveral ini’csligaliolLsha\’c txx’11
p~.rli]rmcdumlcrvarious Rcslwrcx.Comscna!ilmand

Rccovcr! AL.Imn]jdiam.(” n.quirrlnl’llLs lhal hail’
imlalkl mollilfvingfacililirs in canyom 10l“urthcr
kllnc Ihcoccvrrn’mx.of alluvial wakr or 10hL.lp
unrkrstam!Ihc polcntial li)r Imnvmcnl :)1”w’alcror
cxmlamillanls.

11119X5.otw”n’alienuvlls wvrc ims[allcdin ranyoms
adjacent 10Ihcojwating solid waste managementand
disjx)salareas in TA-54. Thcsr inchnkl lhc thnw in

Pajarilo GnyoII (south of TA-54) already dcscritmxlin

VII-5



LOS AUMOS NATIONALIABORA (ORY
ENVIRONMENTAL SURVEILIANC[ 1991

(’. Anidj!icid Results

1. Rwliochemicid (:mistituenb.

The rmrlts of the radi(x”hcnlicalanalysts of
ground~”alcrsampk%for 1°91 arc liskx!in Table l/[1-I.

~lX’USSklll of the rvsulLswill a&jrcss fihl (Iwlll~i!l
aqrrit”criimlset.(lmt,the aIluviaIc.anyollaquili m.

F“[jrsaltIi)lcsI“rt)mW101ISor springs in Ihc rrlain
il(juili”r,iiII rcsuhs for \H, ‘!ir, U, ~~~Pu,2}9,~4(JPu,awi

grossbL’ttiwere ~R’h)Wlhc D(3E Derived Qlllc{,n[rati{,[l
Guid~.sor Fk.w hlcxicx) StandarclhIiral wOultl k

appli~”iildctt~a DOE drinking waler sys[cm. Nfijs[of
Ihc rcsutLsw“crcal or twh)w Ihc r,k”k~”[ioulimits for the

am~lylilvrlrlwlhods.

A Ik’ws.lrnplcsfrom WCIIS(’lW-l, PM-2, PM-4,
TW-2, G-1, iIndLA-5) and springs (Sandia, SP-4,
SP-5A, SP-9, SP-2, and Indian)had plutoniumresults
slightly atx)vc”IIIclhl)d tkk’cli(m Iimils(up 10alxml a
Iii(tor01IWO).&oLoauscof inc”onsistcncytrdwccn Ihc
Iw’t)1}prs (~1”analysus,(i.(”., apparent z’kPuwithout any
txwrcsp(wding ‘~g:~% or vic.cversa), Iht Iargc
(“ounlillgUf]t”t’rtaitiljc’.$in the nlcasun ”nll’llLs(nf”lcnS(j’,

or ml)r(’ of”Ihc vatuc) aI [ht. low Icvcls ncar average

~lc.k.~”lionlimits, andt in iht’ c.ascof springs, the fact that
sut”hsamples ol”wnmust k- cx)llcclcdin contact with
surl”ac”crm”ks or L“hanncl scdiIIIc IILs,mm! of these arc
Iwlicvcd to rcprcscntany irlrlic-ationof L-olllalllirlatiolt”in

1111”main aquifer. Tw’o sanqdcs,l“romWells G-4 and G-6

sh(m’cdapparently n]casurablc~+9Puat Icvc]sof (J.669
and 0.4 pC”i/L,rcsp(x”tivciy.Reanalysisof tbc G-6
siinlplcwas hclow rk’tcc”lionlinliLswith a valrrcof
(J.00Xs ().~J06;Il(wtwcr, there was imsufiic.itntsample
l“rornG-4 for reanalysis. The G-4 rcsuh is suspcc[cdto

havt been contaminated during sanlpling or analysis

bct”auscthere is no corresponding2~Prr, tircrchas rwvcr
been previousconfirmedcontamination in the WCII,and
nont of tlrcother WCIISitl the frcld show any
~..t)~llaltlirlation.

Ontsgross alpha analysis, for Well IA-l B, is above
the limit that wo~ld be applicab]cto a drinking water
distributionsystcrn. The water frwn [hatwell (and
Wells LA-2 and LA-3) has always contained mtural
uranium.

Several 1~7Csmcasurcnwnls from w,clls(TW-3,
PM-2, PM-3, PM-4,TW-2, G-1, G-1A, G-2, G-5,
LA-l B, and LA-3) and springs (SP-5A, SP-7, and
SP-1)appear to bc above the Derived Gmccntration
Guide apidicahlc to DOE Drinking Water Systcms
(though they arc no more than 14%cf the Dcrivtd
GmccntratiorrGuide fol Public Dose for Jngcstionof
EnvironmcrrtalWatcrj. All of these mcasurcrncntsarc
believed to bc suspect becauseof lhc )argccounting
uncertainties(generally more than 50% of the rmrh),

‘~
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I Table I’ll-1. RndiochcrnicalAmdyes t)f(;n)und~titcrS~mplm for 1991

I
(;IXiS, (;r(ns Gmxs

H3 ~r 137(.$ [1 ~’~Pu 2-W”+’U Alj)tw Beta (;amma
IAwation (n(’i/l.) (p(~iii.) [p(’i\l.) (!Lg.1.j fp(-ll. ) (p(-i 1.! (p(’i l.”) (pcl ‘1.) (c~m 1.)

htAIA’A@L.’IFERO.\”SITE
TestBklls

“IcslW’(’II1 1.1 (().3)’
TcslWCII3 -0.3 (m)
I’cslWells ().0(0.3)
“restWCII DT-5A 0,0 (0.3)
I“csl Well D“l”-Q -0.1 (0.3)

T12stW’cll [)”1”-10 -().2 (0.3)

\\’ater,~~pl\, W’ch!x

Itvaritu M’cllE’icld
Well PM-1 N:A
\k”cllI’M-2 +.2 [0.3)
Well PM-3 -().2 ((),.;)
Well PM-.! ().Q(03)
\v1211I’M-5 N;.+

hfAIA”A@rIFh.R{M-l:.~ITE
TestW>ILS

“listWell 2 1.N (0.3)

\i’ater.Tupp?y\\”dLt
(;U~C \\”cii F’icld

\k”cll(;-1 0.4 (03)
\\’cll (i. 1A ().4 (().3)
W,*II (;-2 1.1 (0.3)
\\”cll (;-4 0.2 ((),3)
\vcll (;-5 0.6 (0.3)
\\’l!ll G-6 0.0 (0.3)

0.5 ((M)
N/Ab

0.2 ((M)
3.0 (().0)
(1.7(0.6)
0.0 (0.6)

N/A
Ni/\
N,’/\
N;A
Nj’A

N;A

N;A

N;A
N/A
N/IA
NIA
N ‘A

-I(N ( 74)

1ss ( 124)
-57 ( w)

-260 ( s.!)
10 ( 02)

-w ( 76)

fi,lA
107( 01)
431 (1.3s)
ISQ(120’)

N:A

13s ( NV

2S4(121)
1ss [ w
11s (1l-n
40 [ ,s!!)

iQl (11S)
-21 ( S6)

(lo (().0)
0.s (0.1)
0.0 (0.0)
0.6 (0.5)
().0 (00)
0.0 (0,0)

2.2 (0.5)
Pi (0.3)
1.3 !0.3)
(-).0[(-).3)

0.0 (0.5)

0.4 (0.1)

O.(LW(().013)
O.ow(0015)
().(!(-)4(w(m)

-0.(lm [o.(m)
-O.(WJ(0.010)
(’.(WO(0.010)”

~ .A

0.017(0.013
0.005[().()1-)
0.000(().()10)

N t\

O.(K1(o01s)

().(XU (().006)
O.000 (0.010)
O.000 (().01(1)
0.00-! (0.(M~?I
O.(N-U(0.010’1”

().()0s (o.(m)

N ..\

0.021(().014)
O.(mlo(().()1(1)
().()22(().()10)

x :\

().021(0.015)

0.01s(().()11)
(),(UU(0.00W

-o.oo.1(0.o(u)
0.6W(o,(w)
-(),()1I ((l(m)
(1(Kks(().006)

o ( 1)
-0 ( 1)

-() (])

2 (1)
1 (1“)
I (1)

N‘..\
2 (1)
.; 11)
: [1)
~ ‘:\

2 (11

: 11)
: [1)
1 (1)
: (1)
2 (1)
o (1)
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I

“I”aldc\’II-l ((’trot)

(;ross Gross Gross
H3 %r 137(3 1: %’u ~~g”%c Alpha Beta Gamma

LOcalion (nCi/L) (pCi/L) (pCi.fl.) (~lg’1.) (p(’i/l.) (p(’ifl.) (p(’i,l.) (pCiq.) (cpm/1.)

OthwArca.s
l’t~mltothnyon

1’(’0-1 0.4 (0.3) N/A
I’C02

2S ( M)
0.3 (0.3) NIA 237 ( 135)

1’(:()-3 0.8 (0.3) N/A 140 ( S7)

PERCHED.WSIEM CONGLOMERATESANDJJASALT

().3 (0.3)
1.s (0.3)
0.3 (0.3)

O.o(x)(0.010) 0.024(0.017)
-0.01110.t)i:) O.000(0.010)
0.026(0.014) 0005 (0.croq

(1’ucb!olI.osAhmoslSadiaCanyon AIKI)

I“cstWell 1A 0.2 (0.3) NIA
I.cstWell 2A 0.2 (0.3) NfA
BasaltSpring 0.2 (0.3) N/A

]8~j/CH~DA@f,Ij~’~~ lf$’ \’01.c-’.vlCSCS

WalerCanyon
Gdlcry 1.0 (0.3) N/A

I.imitsof Dctccliond 0.4 3

DCWforPublicDOSCc X)0 1000

DrinkingWaterSystem ‘201” w

56 ( 02)
-lo ( 124)

~ ( 0)

151( 7Q)

4C

moo

120s

0.5 (0.1)
0.2(0.1)
0.7 (().1)

().4 (0.3)

1

&loo

3CN

O.000(0,010) 0.027(0.018)
O.000(0.010) -0.004(0.ool)
O.000(0.010) O.000(0.010)

0.004(0.011.) g.oo.t((-).(loq

0.02 0.02

40 60

1.tu 1.2C

2 (1)
3 [1)
6 (3)

1 (1)
o (1)
4 (2)

1 (o)

3

—

lsf

5 (1)
6 (1)
? (1)

7 (1)
3 (o)

10 (1)

2 (o)

3
—

5fj

140.0(7(7.0)
70.0(70.0)
60.0(70.0)

100.0(70.0)
50.0(70.o)

so (70.0)

340.0(s0.0)

50

—

—

altadioactivitycxxm[ingunccrlaintics(: 1StandardDcvia:ion)arcsho~min parcnlhcscs,
hN/As\.m&Jlmean%analv$isnotPCrformcd,ioslin analysis.or notcvmplclcd.

CDUC10laboratorycrrurin labeling.individualWCIIsampleresultsarcno!available.Rangeof resultsfl)rMortandadcanyonsamplesin 1991were: 4.2to4CnCi/L for
]{3, no~ctcc~ablctc)~ ~i/’iL for ~r,()~ t. 0,90’7pCi/L for ~~pu,o,o~~ to~.43pci~[~r ~9.~WPu,andO.46210A5 fici~ for 241b.

dl,imit of ,.alid~uantification~scd onradioadivitycountingstatisticsfOranal~timlmethod.

cDOf5DcnvcdClmcmtralionG%idctomeetthePublicDow Limit applicabletowaleringested,sccAp~ndix A.
fMa~imum~ontaminantLC\.CI (t+lcL), SCCAppcncfixA (NMU13 IW 1andEPA 1~~9b).

HloE DerivedGnccntmtion GuideapplicabletoDOkDrinkingWaferS.ystcm,sceAppendixA.

NOTE: SccTableIV-43 for radiochcmicalquaiityofgroundwatcrfromwells,PueblodcSanIIdefonso.



LOS AIJWOS NATIONALbWORATCIRY
ENVIRONMENTAL SURVEILIJINCE 199I

(ht.l:iL.k(II~“f*wisk”ni”ywill) Ik gn~ssgiimn}ii n’sulLs,

tind III(’ lat”k(>1t“t)nsisk’nt”yI“orgroups(II”sdmplcs[hat

should II; IVCsimiltir l“l,tirtiukrisiil”s.A($mrtling]ylk
n)(’asur(’nlcllls arc II()( ;x”Iicvd 10 n’pn’st’ntany rt’al
L“ontaIIIiluition. TIK’ n’tislt!l Ior IIIC liirgr unt.crtainlits is
M Ilk’prmnl twtintingsyskm and prmdurc Im a
dt”kttion limit [t]iil is atx)ul om.-third the DOE IX”rivcd
Collt.ttllr;tlioll”Guidt’ that wL”Illinlo cffc(.t in IWO.

(hwd mctisurrnlcnLs would prcfcrah!yhave iidrlw”lioll
linli[atwuI OnLO-ICIIIh 01 [hc Guide. NC*Wprl~cwdurcsarc
10bc inlpl~$nlcn[c’dll~r 1992 and sh~)uldpcrn:il bclk’r

dis(”rilliillilli(~ll.

The samples from Ihc alluvial aquili’r in h
AlamtM Canyon show nssidua!lwnramination as has

beenSCCIIsintscIhc carlics; dfiysolopcration al h

Alamos. Nom>of [Ill’c$t)llcmtslltraliol~sarc alxv~cIhc
DOE IX’rivedContvnlration Guides for Publi~.Dose for
ingcstit~nof EnvironnwntalWakr. Tntium; 1J7CS;

Iv) WJpu.all~ grossaIpha, beta, andUranium; ‘.%Pu;- ,- ,
gamma rcsulls arc all wilhin lhc rangeof values
obwmcd in n’(xn~ycam. Mcasun!mcnLsof ‘Sr serve
as a hiisisfor observing lu[urc changes.

The hfl~flilllddd dll}”on WatL’rSanlp]cs(SiX.+halk>W

alluvia] groundwatcrsand onc surface water) were

analy~ctl asa single batch, but an apparenterror in
analylit”aI laboratory labeling resulted in lbc 10ssof
indi~’idualsamp!c idcntil)”.Many yrarx of data have

shown a (wmsislcnl(lislincI dcc.linein concclllratiorii.of
plutonium (in particular) with distancedowmslrcam
ffom IhcTA-5(Jliquidwaste lrcalmentplantoutfall.
The amrlylicalrcsuhs as rcporwd more or less mvcrtcd
lh:; ~)allt,rll,W?hic”ilis very unlihly I“roma physical

pr(wcssstandpoint. The rhngcof values in lhc data SCY
as a group, howrvcr, is completelyconsistentwith [lx
ral;gcsof values observed in previousyears. Thus,
[here is no reason 10believe that any real change in
overall conccntratiomsor physicaldistributionhas
~xxwrnxl.Accordingly,the individualresultsarc not
t-.’ing rcportcrl this year. The rangesof vahws for the
principal mdioactivcanalyseswere 0.024 to 2.43 pCi/L
for ~~gOz4’Pu,0.004100.907 pCi/L for ~8Pu, 4.2 to 40
nCi/L for HJ,0.46.?1045 pCi/L for z~lAm,
nondclcctahlcto 1,’730pCi/L for i37Cs,and

nondckclablc 1025 pCi/L for ‘%r. All statiomswill be
sampled in 1992.

The samples from Test Wells 1Aand 2A in the
perchcrlzones in pueblo Canyon were comsistcntwith

previous olw:rwalions. Thr ILWLISarc all al or tw]ow

Iimilsof dclcclionand indi~.atcno nwasuraide
radioactivec.mltiminationCVCIIthough IhCwatts arc
known 10bc inIlu~’nt”cdby contaminated surl”accwatvr
ill Ihc tunyoll based on major inorganic imt
tilt’asurc’lllttlls.

The samIjlc I“romI!rc Watt-r Canyon Gallery was
1“OILSistrlll ~w’iIh pn-vious K’SUhS, showing no cvidcm”c

01 coniamintilioll from M AlanN~$operations.

2. Nonradioactive t’onsiituents.

The rcsul~sof major genera]c.hcmicalparanwtcr
analysts of ~roundwak’r sampks for 1991 arc listul in
I“ablcVII-2. The rc%u;L$arc comislcnl with valtws
obscnwl in previousyears, showing sonw cxpcclcd
variability.

Values lor all paramclcrs measuredin Iht waler

supply WCIISwere within drinking water limits wilh the
cxccptionof two pH values. These mcasurcmcn!sat
Wells G-2 and LA-5 were txtth8.6, only slightlyabove
IIICstandard of 8.5; Mendingo! waters in the
distributionsystcm rc~lJiLsin compliance with
standards. Alluvial canyon aquifer wat~m in Ihc areas

receiving clllutzrts show ICVCIS01”some parameters

higher than water supply values as cxpcc[cd.

The resultsof me!al amlyscs of groundwalcl

samples for 1991arc listed in Table Vii-3. The
rcsuhsarc gcmrally consistentwilh vahrcsobwrvcd in
previousyears. A frw parameters from analysts of
samples from the water supply WCIISwere above
drinking water limits applicable [c the distributionsys-
tcm. Two WC1lSin the Guajc Iicld, G-1 and G-5,
exhibited lead Icvclsof 0.049 and 0.095, compared to
Ihc limitof 0.05. Neither WCIIhas shown excessive
lead before; if the values arc not due to inadvcrwnt
sample ccmtami:lationand exccssivc Icvclsappear in
the 1992samples, an attempt will be made to isolalc the
source. Blendingof wa[crs in the dis!ribulionsystcm
rcsulls in overall water syslcm compliance.

Test Wells TW-2, TW’-1A,and TW-2A haLIIcad
ICVCISslightlyabove drinking water limits as has been
observed previously,probablyattributable to the
original WC1lcorwt-iction which included Icad
swcdging in the casings, Iron and manganese Ievcls in
several test WCIISexcccd the EPA secondary limit, to be
cxpcctcd because of the SICC1casings.
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Tabk WI-2(Cent)

Total C.onduc-
Had- Uvlty

Stat&m S102 Ca Ma K N- Cl F co~ HC03 P04-P S04 NOFN Cn TDSb was pHC (pmho/cm)

PERWEI)AQUIFER IN VOLCANICS

Wafer Canyon Gallery .N! q 3.1 1.6 7 1 4.2 <5 37 0.2 2 0.2 4.01 100 32 7.7 83

Drinking Water
SystemLimit 250f 4g 25Cf 10s SOOf 6.8-8.5f

Livestock and
NoneinthisbbleWildlifeWateringh mr

20

●Excqt wherenolcd.
~~

~obl dissolvedsolids.
MO

cStandardunits.
ZW
s;
r+d[~ thansvm~l (<) Meammmsurcmcnlwashelowthespecifieddctedionlimit~f~c anal~li~lmeth~.

‘N/A mmnsanalysisnotperformed.lostinanalysis.rrrnotmrmplcted.
rn~
Cz
D>

[Mafimum~n~lninanl Ict,cl,s~}nda~ slanda~ ([~pA IOfNh),Sm AppendixA. <r

~MaximumcwrtaminanlIcvcl.primarystandard(NMEli3 IQQ1.EPA1Q8W$,seeAppendixA.
:5
gj

hNcwM~i~l Stmamslandar~sforLivestockandWildlifeWalcnng(NMWQCC IQQ1).~ APFndix A. r-)>md
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l). l,4;ng-’1”erm‘I”rwnds

1. hluin Aquifer.

‘I”hrh)ng-lcrmlrrnds 1~1Ihc ualcr qualily in Ihc
main aquiL“rarc sirnj)lcI(Isun)marizc: no Lx)nL”ton-

Iratitlm01”radl nut”lid(’sfil~)vcdclcc”lilmIimils(t}thcr
than an {~-~”akii)nalanal)lic.aI sliilislit-aloullicr) travc
Ix”cnnlcfisurctl(m waler samples l“r{~rnIhc j)roduction
wells or lcsl W’CIISthat rrat”hIhc main wjuift-r. ‘rhtarl”is

11~~inditxlion lhal any i“tlnUnlinaliOnof {Ill.main
aquil”rrILISot”(wrrkdas a rrsull (d”l.atx]ra[ljry
tqwratil}lli.

In I(M) a sjwcial IargcVOIUIIN samjdc
(ajlprflximalcl},X)()1.)was LXIIIC(”IIXIfor anal)sis ld’
plul[lniumist)lojx.sby uniljut”extra-h}w-lcvcjmass
sjlt”(.trl]lilt”tril”nlcasurcnwntfir~.ili[icsavailable in the
IsotojwCnxx”hcmiswyGroup (INC-7)at IANL. The
sample was collcc[cd from onc nf lhc newly drilled
productionWCIIS,Otowi-4, nrar Ihccnd of the aquifer
pumj)ing11.s1in Aj)ril 19%). TM rcsul[sshowed ILOSS
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c1
M

Lxm”vIIlmlitjn IIAS11utluatcd a!mt)s!in dim”l rcspomw
It)lht avcragLofiIIImai(“(llll(”l~lr~li{)ll01”(rilium ill Ihc
‘1A-50(sI”IIu(oIII,will] a Iimc lag o!”iilmrI I yrar.
BccauMo01”III(iinal)li(.alprOldrmdis(wsscd iII

St”ctit)nVII.C. 1 iiIId Tahlc VII-1, Illr 1991 data ar(”IWI

shown in Fig. VII-2.

t’;. SpW’iiIlStudirs

1. ,MtiinAquifer.

a. Age of the Wtittir. IIIall (Ot”lijrlI()tm”t[cr
umlcrslamtIhr ntilurcof nxhirgt 10Ihc mill aquifer iII
Ihc IMSAlamtIsarea, a wrics ot”spc~. ialmcasurcmcnts
has trccllinilialcd{msclc~lcdwaler sampks. This

ing rcsrarc”hcrxin ihc
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‘1’tihlc\’ll-.lo l~Jw-1xvt4 ‘I”ritiumRletisurcmcnt.. in Groundwakr Sainplcs ●

Stmpk Im”titiou Date of Simple Tri!ium (as ilTO)
.— — .——

Springs in Whitcltock ~“un~vm

Spring 2
Spring 3

Si}ring4A
Spring 6
Spring 6A

Spriilg 7

Spring X

Spring Nll

Spring 9A
Am.htlSpring

hw Sllring

Q.,. ()]

~.,. t)1

Sq)l, 90
~.,. 01

Sq)l. 90
(-J.,. 01

Q.,. ()1

~.,. 01

Srpl. 90

a“l. 91
Sq)l.90
Q.1.()1
Scpl.9(I
Scpl.90
Q.,.01
Q.,.01
scpl. 90
St”pl.9[)

4.21 i (().36)
1.65 * (().39)
3.40 * (0.29)
0.13 * ((1.29)
().91 t (().2’))
2.41 * (().39)
1.7X t (().32)
().()3 x (().29)
().06 * (().29)
2.10 * ((J.Z’))

1.46 * (().29)

7.(!9 t ([).55)
5X3 * (().2Y)

4.66 * (0.29)
1.7X * (().29)
4.21 * (().36)
3.40 t (().29)

17.71 * (().5X)

Wells In Muin Aquifh

Wrll LA-1B Q.,. 01 ().26 * (().29)
Wt”llG-5 al. 91 ().06 * (().29)
WtOliPM-I Q.,. 01 1.6S t (().32)
Well PM-5 Qt. ()] 0.29 t (().29)
Test WCIIDT-5A @.[. ()1 -().23 * (().29)

‘G)unting untw rlainl ics arc in parcnlkis.
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35 gpm. Wilhirl scvcriiihours, 1}1(”Waltersl:snl rijk, of” I ..

h\wl in ‘l”W-,’hfiddcc.lirwihy appr[~ximalclyZ n)
(75 Ii) Iwlljw its slalil” Icvcl. “1’bi..pumping ra[c L“(~rllin-

u~d li~r appr(}xill]al~.jy 15 days; however, the draw.do~’n
Icvclsin “IW-1gradually api)roa~hcda t“wwtant24 m

(X() Iij. Duri)ig tiiis pcriui, tilt waler icvcis in TW-l A

l)IIiy rcsix}nd~dI(I atnwsj)lrcric.i)rcssurcllul”tuatiorrs;

II11OSCTW- 1A wall’ r icvt.i fiuc”lbalitmswere iusslban

().3 In ( i l“Ij aIId arc dirc~.tly (wrrclakrl wilh corrc-

six~nding filrn.)si)ilrri~. i)rcssurc llutlufi Iitms. ~icvun

w!alcr wrfIIpic5Ukr(’cwiicc”kdfrmn ‘rw- 1during this

iwri(xi Iilr lhcnlil”irl aIralyscs;Ihmc dala arc sun)nM-
rid ill ‘l”atdcVII-5. When the immi~ d ‘[W-1 was

turned (II I“,IiI( ~’atrr Icvci rccwtvrcd ha~”kI(Jpr(.vious

SIirtic ictcis w ilhin 24 hours. TW- 1A was [hen pump

1(.sled al ai)iv(txijnalciy 0.5 gi)rn for scvcrai days, and

water icvl.is wtort.sin] uiiijncou~]yrl’lx)rdtxl in TW- 1.

Ai)iwoxi IIMIcly 2 III(7 (“[)of”Iotai drawdown wcw
{dvwrvc(iin TW-1A during this iwriod; tmwcvcr, no

Lxvrcsixuding w’a[rr icvci changes wcrc obscrv~xiin
‘I-W-1, Ti]rccwatvr sami)icswrrc twiirclcd from
‘IW-1Ali~rialrn)raloryanaiyscs during t!)isscrol,:l
iwnri) ICSI iwriod. Thr[mghoutthe imtni)ICS[ix”rimisal
TW- i anrl“fW-1A,arlditi(w aiwalrr sarnpicswere aiso
(wilcx!cdal TW’-2,TW-2A, APC’O-1,a:id Bawii
Si)rings;these data arc summari~~ditlTai>icVii-5.

Major ion water quaiity data from TW-1 and
“W-IA were comi)arcd 10major ion waler quality data

from Purbio Gnyon surface waters and shaiiow aiiu -

viai watcrx(it”., from ObscrvatiorrWcii APCO-1
i(x”akxinear the Puct)io-3sample station). Thcw anai-
yscs suggest that the water quaiity in TW- 1Ais prac-
tic”aiiyidcnticai to that in the surface stream (Pueblo-3

surfacesample s~?ion) and in ttrcsbaliow alluvium
(APCO-1 sample at ahout 3 to 4 m 110-12 ft] hclow
i~ndsurlac.c)as cxpcctcd. Furtbcrmorc, the rciativc
i)roIx)flioIwof major iorLs(i.e., Ca, Mg, Na, K, ~CO.
‘HCO, Ci, and %0) have not significantlychangrd
over the years. However, tbc watt-rquaiity in TW- 1,as
c-haraclcrizcd by major ion c.{lllc”~”litralif~lLs,is dislimliy
tiiffcrcntfrom TW- 1A,APCO-I, or Puct~io-3samples,
as seen in Ihc Stiff i)attcrndiagranLsshown in
Fig. VII-3. Thc Stiff paltcrns for TW-lA, APCO-1,
and Pucbio-3surface waters arc very similar bccausc
major ion cxmccntralionsarc simiiar. It is apparent Ihat
TW- IA is in hydrauiiccommunicationwith surface .~JId

near surface waters in Puctrln Canyon as cxpcdcd.

FUJdJC;JIMMC,these Stil”fpattern similarities have

l’- Vil.n
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‘I”uldv\’11-S. Wutcr Qutility in I“utilJ14j(“myon
AverIIguWukr Qu;dity VUIUCS(twnc in n@J~

tklsult
ImciitiOn ‘l”w-l ‘1’W-lA ‘l”W-2 ‘I”W-2A AI’{: ()-1 Siwin&~

No. of
Sumples 10 3 3 3 2 2

Alullysh —
Ca ~s.t) ~.$.-) 6.5 33.’7 21.5 ~z,()
K 3.4 ~et) 2.0 3.4 12.0 5.()
I@ t),7 oet) 1.7 7.1 3.’7 4,9

M 16.0 M.() y).() 22.3 73.0 30.()

HCCP 99.() 137.3 08,() MS) 140.5 57.s
(-03 4.1 5.0 5.0 5.0 5.0 5.()

c1 40.I 52.8 4.8 47.5 45.1 31.6
fq~3.~ 6. I 2.2 0.0 2.3 1.1 7.3
sol 23.6 28.3 1.8 22..5 29.9 45.2
p@.p ().? 3.3 0.1 1.4 7.0 11.2
F 0.4 0.6 O.ti 0.2 0.7 0.6
si& 46.5 -J~.(J 14.7 4’7.3 62.5 4t).()

I“DS 170.6 3)’2(] 55.3 182.[) 139.(J 215,0
pis’ 6.7 6.3 6.8 6.8 6.3 7.07

l“cmpcrfilurct” 15.1 13.() 16.0 14.6 16.6 17,9
Conductivilyd ~~g.7 306.() IU3.7 166.7 355,() 254,0

a%mplcs cOllcclcdScplcmbcr 23 In OctOhcrlo, 1991.
%Iandar(lunils.
‘“llcgrmsCelsius.
‘Unil\ t>fpmhO/tml.

rum incd rclalivclycOmstanlsince at lcasl 19X1.The
n]ajor ion palkrn br crw- 1 is tlislincllydiffcrcnl fmtn
lhl’olhl’rsanlpk%and has maintained iLsi“urrcntpam!rn

m’cr lhc pastdccadt. TIMW data suggtw that TW-1 is
hasically isOlatcdfrum surface and nearsurface Waters
in PUCMOCanyon and has been for at Icast the past
dccadc.

The Stiff diagrams lnr ‘rW-l may also trc ihnwirrg
subtlechanges in water quality uvcr the past d~:cadc
(ntNrttw inmcascs in chlnridc and sulfate cmlccvrna-
[ims Ovcrlimc~POssihlyrcflcclingslmv pcrcOlaliOn
from the stream channel mwr tlccadcs,or Ihcy may bc
rcflcl”ting n:~rmaltcmpmaI variahility. However,
current am! historicalwater quality data do not
com”lusivclyamwcr [hisquestion.

If TW-l A and N-I were in rclatkly direct

hydraulic c.jmmunicatiwr via a leaky wcllh)rc, Ihcn
onc wuuld a]su cxpcut that rapid water Icvcl fluctua-
tions in these wells wmJidhc correlated over time.

lnkcd, (w mighl h)gicallycxpcc[ Ihcscwaler IcvclstO
also hc in cquilihriumduring mmpumpingperiods. On
Ihcuthcr hand. if there Lsa natural hydraulic”cmnmuni-
cation through Ihc fmmatinn..separating the rcspcctivc
well scrccn.s,then OJWmightCX!WLSIIowcr Ircqucncy
nonpumpingwaler ICVCLSU)lx”currclatcd. If these
water Icvclsarc IMJtcorrclatcd, then onc would Iikcly
cwwludc that TW- 1Aand ‘IW-1arc nol in hydraulic
c’t)lnmu:lic’a[ioil.In addition, waler ICVCIfluctuation
data should alsOctmdxwalc findings implied by majOr
ion waler qualily data. Im@crm, high-frcqucm.y
waler ICVCIflue.tuatinmmust lx nwnilmcd Iu a:mvcr
these qucs!i(msconclusively. Additionalstudy will hc
rcccssary I(;cmnplctcly dctcrminc Ihc significanceof
I.IChigherwater kvcls and chemical quality changes in
I-W-l,

c. Wafer Production Rucurds. Monlhlywak”r
prnductinn rcctmisarc provided I()the State Engineer’s
Office underthewaterrighLspermit held by the DOE

VII-’U
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*’ig.VII-3. PUCMOCanynn water quality.

li~t[1]1”IAJSAlamos wait.rs}’stcnl.During 1991,total
prlxfrrc.lionfrl}nlIhc wrlls and gallery for potable and
m~nptdatdcusc was 5.55 x 1(Pm? (4,493 ac-fi). This
prldut.li(jn amounts 10HI % of Ihc total divcrsiorr right

(d’6.x x I ofJ ml (5,5-I 1 ac-1”1)thtit is availahlc to the

DOE umkr ils prmit. IX-tails of the pcrf(mnancc of”
1111.w’all’rsupply w’ells(pumpagc,waler Icvcls,draw-
(hm’n,and spct.ificyicfd)and !hciroperationarc pub-
Iishcd in a scrirs of scparalc reports, lhc most rtwnt of
w’hic”hIS“Water Supply at Los Alamos During 1989-
(Slolo”r1992).

2. \’udose Zone.

A sjwial s[udy, “ExIcntof Saturation in Motiarr(fa(f
C.aII}[III” (Stoker 1991),providrs some importanl infor-
mationon the movcmcnlof”moistureand contaminants
ill Ihr ul~satrrralcdluff hcncalh the alluvialaquifer in
that canyon. Mcasurcmcntsof moishrrcconfcnt from
several core holes Ihat pcnctralcd the saturalcd portion
of the allu~’iumall (Oxhibitcd!hcsame pattcm. Dala
Irom oiw of the holes (MCM-5.9) arc shown in
F“ig.VII-4 as an example. Most values for gravimctric

Illoisturccontent in the Tshircgc tuff beneath lhc allu-

vial aquifer ranged from 10 to 30(7, c(wrcspondingto
abmrt2(Jto 6fJ%of saturation. There were onc or more
peaks at higher vahrcs,approaching 90% of saturation
near the contact with or in the Tsankawi tuff and the
tluvial Ccrro Toledo rhyolitcdcposiLson the top of the
Otowi nwmbcr of the luff, at dcpibs around 30 m
(lOfJft). In the Olowi tuff, lhc gravirnctricmoisture
wntcnl dccrcascd and Icvclcdoff at about 12to 18%.,
which corrcspunds to X to 4(J%of saturation.

A similar pattc,n occurred in a CONhole (SIMO-1)
frrrlhcrdowmstrcarnin Morlandad Canyon on San
ikfcfonso lands past the end of the alluvial aquifer
(EPG 1992). The gravimetric moisturecontent was
somewhat Iowcr in the Tshircgc tuff but still with some
higherpeaks in the vicinityof tbc Tsankawi, and then
gradually increasing in the Otowi tuff to 10to 20%,
which cornxponds to about 2(J[o 40% of saturation.

h other canyons the basic pattern of moist~rcdis-
tributionappears to bc rcpcalcd. Onc core hole w’as
drilled in Sandia Cknyonsoulh of TA-53 in June I!W1
as pan of a special investigationregarding potcn[ial
leakage from the lagoonsat TA-53. The hofc was
located in a side drainage that flows only occasiomlly

VII-24
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11’ig.VII-4. Momndad Canyon moistureand tritium im)liics.

wili]naluraimnoffanti did not iwnclrak any salurakxi
mnc. Data from Ihal hoic arc shl}wnin Fig. W“ii-5.As

in I{oi(” SiMO-1, lhcrc arc in”aksof moisturejusl above
and in lilcTsankawi, and then gravimctricmoisture
incrcascsand icvcls off bctwccn 15and 20%,,which
corrrsiKmdsto 2S 1030(%of saluraliorr.

A (XMChole was driiid iii Pdriiio CanjOonin

hlovcdxr 1991as part of a s~xc”iaiuraniumtransimrl
study. The hoic was driiicd in an arra where significant
vntumcsof naturai runofl”infiilrafcduring Ihvrainy
season but no salutation was cncorrntcrcx!.Data from
Iilathoic is shown in Fig. Vii-6. The gravimctric
nwisturccontent in the Tsilircgcluff is rciativtiy high,
hctwccn 15and 25%. in IiICTsalikawi Ihc moisture
conlcnfdips and iwakssharpiv;once into the Olowi
[ufl, the moisture cwnknt itvcis ofl at 10 to 11%.

The data suggcsIthere an. som compicx variations
in h}x’:dogicpmpctiics in the iaycrs from the baw of
I}IVTshircge through w the top of the Olowi luff ~ijat
significantlyaffccl the movcmcnlof moisture in the
unsaturatedYmc, These dala aiso indicatethat nwis-
turc condiliortsin the Otowi luff bccomc very uniform
with oniy moderatediffcrcnccs in magnitudedepending

on whclircrthere arc saturalcd condilinmsin overiying
iaycrs. AtkiilionaiIicid data and thcorctit.al
inlcrprclalionwiii h required lo confirm Iilci)allcrns
and quanlify nl(Jvcnlcnl.

The basic cone.iusion.,of the Mortandadstudy
regarding Ihc movcmcnlof radioat.live~wntaminants
below the aiiuviai aquifer arc (1) soiIIbicor parliuuialc
radioactiveconstituentshave nmvcd Icss Ihan abnul
3 m (10 ft) info Ihc um~aluratcdzmc h“licathlhc iiliu-
vial aquifer, iind (2) Iritium,as tritiakxlwaler (HTO),
has movedal icasl 46 m (150 ft) iwiow Ihc aiiuviai
aquifer, 10a :otai dcplh of ahoul 59 m (195 fl). TiMlri-
tium data for cores from hoic MC.M-5.9(tiw dtxpest
corchoicdriiicd In date in Morlandad Canyon)arc
shown in Fig. VII-4. T1iliumc“olll”c]ltratiolL\”(iccrcasc
by a factor nl’alxmt 100bclwccn 46 and 59 m (15!.and
195 ft), suggesting the pr)ssibiiityI&t tritium may not
havt moved much dccpcr in the aimosl 30 years since
cll_iucnLswere fimt reicascd from theTA-5(Jlrcalmenl
pianl. However, this possibicconcision must bc con-
sidered tentative un[iiaddi[iuml, dccpcr core hoicscan
confirm the pattern.

‘“\

vil-251
./



I

I
I

LOS AIAMos NATIONAI. Laboratory
ENVIRONMENTAL SUR\IEILIANCE 109I

ANO TRIIIUM PROFII.ES ON JUNE 25, 1991
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l“ig. VII-5. TA-53 Surface Impoundnwnts: Core Hdc No.7 moistureand rritiumprofiles on
Juuc 25, 1991.
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Fig. VII-6. Po[rillo CanyoII Gm: Holc No. 1011Dccenlk.r 12, 1991.
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Vlll. QUALITYASSURANCEAND SAMPLINGPROCEDURES

@mlity ussurwwe includes all of the phmned and systemtitic actions imd
uctivitits nccesstmyto provide wkquute confldlencethut a system ur process will
perform sutisftwtorily. livery monitoringund con:pliunceuctivity sponsored hy the
IAwwtory’s h:nvironrnentulProtection (;roup (E:M-8) has its own quulity
tmurunce progrum with docurnrnted smnplinj; procedure% lle Itnvironmentid
Chemistry Group (KM-9) IIISOhus u documented quulity osstrtwnceprogrum for
sample mudysisunddutu verifkution.

A. orguniztdion

I“iw Litxmlory is miinagut by Ihc Univcrsily of
CkliIornia (UC) for the Dci)artmcnlof Energy(DOE)
and is ohligatcd to report Ix]lil10the UC and 10[ilc
DOE. The Lalx)ralorycontract is administcrcctthrough
the DOE Los AlamosArea Office (LAAO) and the
Alhuqucrqrc OpcratiomsOffice (AL). The l~lxwatory
Director is uhimatciy rcsixmsihlc for ail Laboratory

aclivilics. However, lcchnicaland administrative
nssi)omsibiiilyand authorityarc dclcgakxllo
dirccloralcsand supiwrt offices.

The Director is supimrlcdby a Deputy Director,an
ExcculivcStaff Dircckw,eight Awociatc Dircdors, IWO

Awociatc Dircdors at Large, the Controilcr, Lahoratoty

GWIISCI, IhcDirectorof Human Rcsourccs,and titc
Office of PublicAffairs.

The EnvironmcntaiManagcmcnt(EM) Divisionis
lhc primary Laboratorysupport i)rograrnin ali cnvi-
ronnwntai activities. The Division iniliatcsand
i)ronm[csa comprchcmsivcbhoratury imgram for
environmentalprotcc;ionand has primary rcsponsibii-
ily for cnvironmcnlaisuwcillancc and rcbmla[orycom-
pliance;manages the Lahoralory’swaste management,
corrcclivcaction, environmentalctrcmistry,cnviron-
mcnlalprotection,and cnvironmcntairestoration
programs;and mainlainsa record of Laboratory
documentsrelated to cnvironmcrrtalmattersand
providesdata to Iahoratory managers for trend and root
cause analysis. Allhough Ihc hboratory Director has
primary responsibilityfor environment,safcty, and
hcahh (ES&ii) managcmcnt, EM Divisionprovides
Iincmanagerswith assistance in prcparirrgand com-
pletingenvironmentaldocumentationsuch as rcpofi

required hy the National Environtncntal Policy Act
(NEPA)of 1969aild RcsourccComwrvationand
RccovcryACI (RCRA). W!th assislam.cfromLabo-
rfitory GwILsL!i,EM Division helps to define and
rccommcmlbh)ra;ory ixdiuicswith regard 10apidica-
hlc federaland stale environmental rcgulatiomsand
iawsandDOE ordersandJircctivcs.

The EM Division organization and groups witi]in
Ihc Divisionarc shown in Fig. Vlli- 1. EM-8 assists
opcratirrggroui)s in comidying with fdcral, stale, local,

and DOE cnvironnwnt airrquiretncnls. This groui)also
hears primary rcsixmsihilityfor monitoring lilt”amhicnt
cvrvironmcntand evaluating i)ast,present, and future
cnvironnwnla]impacts from Laboratoryopcrdtions.
EM-8 txars principai responsibility for obtaining
i)crmitsand approvais from applicablecnvironrnentai
rcgrrlatoryaulhorllicsand ovcrxccscorrective actions
wquimd in complianceorders and intmagcncy
agrccmcntswith regulators.

EM-9 providesanalytical smviccs to tile
Latx)ratory’senvironment.d,waste managcnwnt,
radiationprotection, and industrialhygieneoperations.
EM-9 is rcspon..ibicfor quaiity assurance for the hcaith
and cnvironmcntaiamlyticai work. EM-9 currcntiy
participatesin the foilowing lntcrlahoratoryQuality
Assurance Programs:

●

●

●

National Institutefor OccupatirmaiSafety and
Hcaith, ProfrcicncyAnaiyticaiTesting Program;

EnvironrncntalMonitoringand Suiymrt
IAoratory, Cincinnati (EMSLCi) Drinking
WaterProgram;

EMSLC1 WaterPoiiutionStudy;

Vlil-1
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0 Environmrn[alf)rdcdion AgCIILOy(EPA)
hvironmcwrl MonitoringSymOmsIAboraIory-
lx Vegas;

● EnvironmentalMcasurcmcnLsLalx]ratory;

● NationalPollutantDisc.hargc Elimination
Syslcm (NPDES); and

● DOE Bcry!liumll]t~r~.oll]j)arisol]”Study.

Ilc Waste ManagcmcniGroup (EM-7) manages
htrnlralory-gl’llt”ral~”dliquidand solid wastes 10rcducc
IhtOimpat.tot”[hc rclcasc 01radioaclivt and ha~drdmrs
malcrialsto lhc ~“nvironmcntwhile cmsuringthat
rcquir(.m~rllsfor regulatorylwlilpliantvarc maintained.
The group also mainlaim Ihc program fur monitoring
Ihc t“l)mlilucnLsof the radioactiveliquidWaslcstrcanvi
al the Latxlratory. The EnvinmmcntalRcstoralion
Group (EM-13) is n’spomsihltior ~wmp!ianccwith the
Hazardousand Solid Waste AIIICIIdIIK’IILS (HSWAS)
and Mottuk VIII of the RCRA C)pcralingPermit and

comtinatcs any CwnprchcmsivuEnvironmcnfal

RcspoILst, C.ompcmation, and I-iabilityACOIac[iviticsat
the Latxwa[ory.Ttw primary ohjcc.tivcof EM-13 is to
inlplcmcolitsscssmcntand rcnlcdialiorractivitiesas
rwjuinxllor polcnlidlrrlcast silcs and twntaminalcd
fal”iliticsal Ihc Ialx)ratory.

The ticallh and Safrty Divi..ion(HS) is also kcy in
illl[)lt”lllt’lllillgIhc blwalory’s environmentalprogram.
Ttw Health PhysicsMcasurcnwntGroup (HS-4) and the
Hcallh PhysicsPolicy& ProgramsGroup (HS-12) arc
rrspomsiblcfor monitoringradidogita! airlwnc
cmissiom+from stacks around lhc Labora[[;ry,for
nlaintainingstack cmissionp12nsand qualily assurance
dt)t”ull}cll[atioll,aud for preparingannual rcywts. The
Risk ManagcmcntSuppoti Group (HS-3) helps
conmluni~.atccnvironmculal polil”ics10bboratory

cmployccs and cn..urcsthat apjmyriatt cnvironrncntal
trainingprograms arc available.

!ikvcralcommillccsprovideenvironmental
concurrcmwand rtwicw funcliom for Laboratory
operations. The Laboratory’s ES&H Questionnaire
Review Cummitkwprovides reviews ot pruposul

projccLsto ensure Ihatappropriatecnvimnmcntal,a~
WCIIas health and safc[y, issum arc properlyadrlrrsscd.
In 1991,11xcommiltcc rcvicwut 211 questionnaires.
The day-to-dayyucstionnaircand review procwssis
managtxtby HS-3. Thc hhoratory Envinmmcntal
Review Committeewvicws and concurs with NEPA

documcntatiwr for projects prior 10submittal to DOE.
The ES&H Council providesscrdor managementIcvcl

ovcrsigh[ 01”tnviromncnlal aclivilics timlpolity
Ltl”vl”loplllt”ill.

TIJCbtxjrat(~ry Aswssnwni Of”li(x.is an ind~”-
pcndlnl l.ltvirolllll(.lllaldppraisaland amlilingpn)graIn
whi(”llvrrifics apprlq)riatcimplcmt”ntalit)t~[)(
cwirl mmcn[alrcquir..wrnt.s. ‘I”hrQualilyOlx raIi~IIIS

Olficc pcrti)rmsquality assurance (QA) and quality
contrfd (QC) audils and survciilanc”c01”l~txjralc]ry and
sulu”ontri~”(orat”ti~’iticsin ac~wrdanlx.with the Quality
Awlan(r Plan l’ivlhc Laboratoryand li)r the spc(.ili(
activiiy, it”OIIC’is rcqu}rctt.The Enlcrgrm’y
ManagcmcntOft”ic.cis responsibleh the btx]rato:y’s
EnwrgcnuyRCSpOILSCPlan, which is rlcsigmxtliv
pronq]lmitigationof alj incidcnLs,inchrding Ihosc wilh

cnvirtmmcntal impact, and pnwiks the mcam Ii)r

c(x)rdinaling all Latxw3tory rcsourccsin lhc mitigation

l“ll”orl.

IL QualityAssurance Program

(?uality is the extent to which an ilcm or ac.livity

mcrts or Cxcx”cdsrcquircnwnLs. QA is all of Ihc
planmxtand systematicaclion.sand al.tivilicsmwcssary
to provideadcqualc confidcnc.cthat a la~”ilily,struclurco
syslcm, (oomponcIIl, or process will pcrl”orm

Satisfactorilyin scrvicc. Eac”hmonitoringa~”tivity
spomsorcdby EM-8 maintaiwsits own QA program
(QAP) for its activities. ProgranMarc unique w
at”tivi[icsbut arc guirkd by the need to establish
polic-ics,rcquircmcnLs,and guidelines for the cffcc”tivc
illl~)lcilll.llbtio:lof regulatory rcquircrncntsand to meet
the rcquircmcnLsof DOE Orders 54(X).1(DOE 1988a)
and 57(KJ.6B(DOE ]WWb),by tbc followingcriteria;

Organization

QA program

Design control

Procuremcn[documcrrtcontrol

Plans, proccdurcs,and drawings

DOcumcntcontrol

Controlof purchased itcrrvsand scrviccs

IrIcntifiuationand control of data, samples, and
itcms

COnlroiof processes

Imspcction

Test control

Controlof measuringand Icsl equipment

Handling,storage, and shipj)ing
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● S[;llus(l(ills~llocoli(lll,[tst, illld(llJl"rdti(~lls

● Ct]li[rlJl ljl"ll(jll~"tJlll"(Irlllillg ilcllls alldat"livili~o$

● C’(Jrrl’(’livl’a~’liotl

● QA rl”(wrds

● Audits and sunwi)lanccs

OAR Ior Uat”bL’llvirt)ll]l]l)llttilmonitoringprogram
]K”rli)rnl(xthy EM-K have hccndrafted t“orinclusion in

IIIC E1l\,irlIllll~(’lllalMonitoring Program,c“urrcnlly
king ruviscd. The QAPs will In’rcviwxiumkr DOE
Or&”r57[MJ.6c(August 21, 1991)within lhrcc years.
TII1oLaboratory’sQrralilyOim”rali(?n.sOffitOChas
rrl”rnliytiislribukd guidciincsfor rcwisionwhich
indi~”atrthat Ihc cxis[ing lt+iwinl program usedby
DOE Order 5700.65 wiil k rcplaccxiby a 10-point
i)r(lgranl.

(’. StimplingProcedurtis

1, ‘I”hrrnwluminescentI)osirnetem.

Tt]l”rll][)iultlijl(’st”~sllldmimm.rs (TLDs) USLXIat Ihc

blwra~ory arc lithiumiluoridc (LiF) chii)s,6.4 mm

s[iuarcby 0.9 mm Ihick. The TLDs, after being cx-

lmwx”tiM radiatitm, cmit iight uix>nbeing hcakd. The
amounl 0[ iighl is imimrtional 10Ibc amount of radia-
[ilw to which [hc TLD was cxix>scd.The TLDs usui in
Ihc Laboratory’scnvimnmcntal monitoringprogram
art’ inscmiliswto ncutroms,so Ihc contributiono!”cos-
mic ncuiromsw nalurai backgroundradiation is not
mcasunxi.

The chips arc anncaid to 400°C (752°~ for I hour
and Ihcncoohxi rai)idlyto room tcmpcratrm. This is
foihwmi by anncaiing at 100°C(212”F) for i hourand
again cooling rapidly to room tcmpcratrrrc. For Ihc
anncaiingcondiliom to bc rciwalablc,chipsarc put into
rectangularborosiiit.alcglass vials that hold 48 LiF
chii)seach. These vials arc siiiqxxiinto a borosiiicatc
giass rack so they can be placed all at once into ovms
maintaimxial 400°C and IUJ”C.

Four LiF chips corustitulca dosimclcr. The LiF
chii)sarc containc(iin a two-part threadedasscmbly
made of an ni)aqucyciiow acctatc piastic. A calibration
SC[is prepared each Iimcchips arc anncakxi. The
calibrationset is read at [hc start of the dosimctry toycic.
The number of dosimctcrsand exposure lcvcis arc
dctcrmincd for each calibration in order to cfficicntiy
usc avaiiabicTLD chips and personnel. Each set
contains from 2(Jto 50 dosimctcrs,which arc irradiated

at kwwisbetween(1and 80 mR using an 8.5-mCi 137CS
sorm”cca]ibratcdby ihc National Bureau of Standards.

A faclor of 1 mrcm (lissuc)= 1.050mR is usedin

evaluatingtbcdosimcterdata. This factoris the recip-
rocal oft bc producl of the rocntgcn-to-radconversion
fac[orof (J.95Xfor muscle for 137CSand of 0.994, which
corrtcts Jorattenuationof the primary radiaiion beam at
cicc.tronit”equiiihriumthickness. A rad-to-mm
convcr~icmfactor of 1.0for gainma rays is used, as n.c-
ommcn(hd by theInkrnational Commissionon
RadiationProtection(John 1974, ICRP 1970). A

mclhodof weighted Icast-squareslinear regression is
USCLI10rirtmnine lhc relationshipbctwccn TLD reader
rcspomx;mddose([heweightingfactoris the variarrcc)
(Bcvington1969).

Thc TLD chips used were all frwn Ihcsame pro-
duction batch and were sclcc!cd by the manufacturerso
that [hemeasured standard devialion in thcrmolumi-
ncsccntsensitivity is 2.070to 4.070of the mean at a
1O-Rexposure. At Ihc end of each field cycle, whether
a calendar quarter or the Los Alamos Meson Physics
Faciiity (LAMPF) operation cycle, the dose at each
network location is estimated from tbc regressionalong
with the regression’supper and Iowcr95(70cmtidencc
limitsat the cslimatcd vaiuc (Natrclla 1963). At the
cnd of the calendar year, individual!icld cycle doses
are summed for each location. Uncertainty is
caicuiatcdas the summation in quadratureof the
individualunccr!!intics (Bevington 1969).

2. Air Samplin&

8. Ambient Air. Samples arc collcctcd
monthiyat aii but onc of the 37 continuouslyoperating
stations. Samples arc coilcctcd weekly from a station
iocatcdon the top of the OccupationalHcaltb
bboratory (OHL) buildingat TA-59.

Airborne parliculatcsarc coiicctcd from the
atmosphereusing vacuam pumps with flow rates of
3 liters pcr second (approximatciy6 cubic feet per
minute [cfm]). The flow rates at the start and the finish
of the samplingperiod are measured with rrcalibrated
rotametcr to determine average flow rate and arc
multipliedLy the total run time to dcicrmine the
voiume of air sampled. The particuiatesare collcckxi
on 79 mm diameter polystyrene filters (Microsorban).
Each tltcr is mountedon a charcoal cartridge. Ile
charcoaicartridge is used as a quantitative
determinationfor gaseous gamma emitters should an
unplanned release occur.
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“1’111’parlilwlatuIilll’rsart. amfly7(odnltlllthlyIi]r
grt)ssa11)11:1and gr(ws trn’laa~.llv]ly. }]arli~.lll~l’, fljl’.~

aIld 1“11:1r~”(~a1t“arlridgl”s itr{. ill~~) ii Ilii 1)’/t”lf Illt!lllllly Usillg

g;lllllll;l ray Sp”l’lroltlt’lry. ‘l”hr fillrr iiIILIt’tirlridgrLwl-
IL>l”lCdI“rl)n)III(.0! II. Iwildingat “1’A-59an. analy~cd by

Wvrsalw)rlx’dIhrtlughIII1o(Onlirc$amplcduring III1ot.l)l-
Ic(”lillllpi.ritd. II the stimjdt”imtilatcs ‘tm”akthn)ugh”
hilS tlt-tourr(xt,Ihcll111(’sfitllplcis Lfixardctt.

A lalilmk”d rlwimrlcr is US(XI1{)dclcrminr hliliirl
it mf Iilla I tiir lklw” 11)find av(”rage air Ilt)w. I“hr Iola]

Iiuw td”lqwratil)n is mulliplird by the average flow ralc
II) &k’rmint” h’ W)IUIIWof”air sampki. The silica gcl
c.(lllc(”lcttIm)nlhty is hcak’d h) d nvr (}11”Ihc nloislurc

cx)llrctcd l“rlwl III(. atnwsphcn.. I“hcml~istun” is then

iillill)’yt’tf Ii)rIriliumusing liquidst”inlilliilion counling.
A slw(”ifil”radit}iodincsailli)lingprogram is being

L1l.vclopcdin anlit”ipali{)nIJI”11]1.l~tx~rat[)ry’sfulurc
pilrlit”iptilil)uin a(fdilionaimcdi(”alisolopcproduction
pr(~jrl’ls. The program was slartrd in August with six
hamj~ling\la Iiom. The syslcnl wiil lx”nmditicd for
(q}linlumdclmlion as Ihc pn)jcl”lsnear sliirt-up. TiN
syskm uses va~wunlpumps with uIILstanl airflow rcg-
utalors III;! I sampic al 1c“fm.Cartridgesthat contain
fit.11~’;sll’d“i-EDAlrualcxil.hanwaiarc ustodI()L“l}li{”~”t
rndi(litdim’as gtis. A 47 mm mil”rogiass Ixjrlfiiiit.atc
parlilwiall’Iiilcr is pla~xxlin front of Ihcchartwaicar-
lridgi’tl}txdicc.tany imlinc in partit”uiatcform. Air
vl}lumcs arc Lfclcrmincdby multiplyingIhc constant
lllnv rate (1 t.fnl) hy the tl)tai time sampicd. Samples

arl. tx)lilx”tcdwcckiy. Fii[crs and l.ariridgcs arc qualita-

Ii\’c.iy anal}’mi l))’galllllia spcc”lnwcxq)ytrn.llm.hcing
scnl [1)Ihcanalylic.aiIaix)raloryfor quanlilalivc
anal)si~. No radioi(dinc was &otrcw”din 1991.

M“casun.mcnlof Wiliumin rainwakr is incjud(,din
this year’s monitoringrcsulls. This sampling program
was iniliatcd to support the Laboratory Envinmmcntai
Restorationprogram and was conducted by the
Groingy anti GcochcmistryGroup (ESS-1). In lhc
laboratory,mcasurcmcntof Iriliumin rainwater is
accomplished throughuilra Inw-icwcibcla counting in
gas proportionalcounters. The Iriiiumcontcrrtof the

rainwakr w+mpicis cllrilhxl lhrough cic(truly~is, IIICII
r(xfu(w.1IfI hydrt~grn gas, whi~.his inj(x”[(”flinto III(’
~xmnlcralId Illt’a:jurL.tf.TIM. sainpit.nk’asurc III(OIII \a IIM.

is slalislictilly %tmrlinimi awortfing [0 Iu+ct.,groutltlamf
slanttardstrclimo rck.aw lo Ih($investiga[(jr. Va Iu1.s(i

Irilium art’ givt’n ill tritium units: OIIC“]”(Jis 3.2 p(.”i/j,

111”waler.

h. Ihdiotidivr Air fhnissions !Lfoniti)ring.
Satnpicsart. Lx)iilol”IIodat weekly inkwtiis l“n~lllXK

monihws. Sfilllplt’ ~wlicclion tilld ii IU:lysis arc pur-
I“l)rnwdb! pcrxjl]m”lt’n~m}!S-I2 and iiS-4.

The Iypil.ai hyslrm Ii)rml)niloringparli(wialc
radioa~.livity illsia~’kcmissionsconsists of onto(jr m{~rt’
s;impling or nwnil(>ringpmtrn’stilal1.0111inu{)usiy
(Oxlrac.ta rrprwcnlal ivc samptc I“romIh($staJ.”kcxhaust
slrcam i)yIi]{”usr (}1an air sampiing pump Ii]al p;Isst3

Ihc samplt Ihnnrgha Iiilcr on whi(”hIilcpartic”icsan”
lrappcd. ml”pumps Iypic.aiiysampic al a rate (d”2 t.l”m.
The liilcr will]its Irappcdpartil”irsis anaiy~.wifor
radioactivity. ‘l”hcliikrs an”twrntd fl~r t“itht’r gross

a ipha or gn)ss hda activity dt”pt”nding on Ihc rcsj~”clivc
isolopc(sj that arc cmittcd from [INSstack. To ddt.r-
minc tile totai aclivity rciciiscd,the ra(iil~ac”tivityon the
siimplr fiitcr is muitipiicdby lilt”ratio ol”IIWh)taista(’k
Ilow (in Ihc sampiing Iinw) 10Ihc voiunw (d’air sanl-
pird hy Ihc pump during IIN”sampiing Iwritxf. I“his
Itltaial”tivityis cxprcssut in n~icrocuricsor twrics. The
rwiioisolopcsof piuloniumarc not iislcd scparatciy
hccausr Ihc anaiysisof Ihc air sampic Iiilcrs hy grl)ss
alpha c:mnt dot’snot distinguishbctwccn I}](”individual
isotopesof piutonium. Likewise. the aniilysisof the air
sampic liilcrs hy gross hcla counts thws ni)[dislilqyrish
In”lwccnlhc imiividuairadil)isolopcsin (}N.group calhxl
“mixc(f[issionprmtuc”ls.”

Ill’ Iypicaisyslcm Ii)rnlt~nil{tringan cfilucnt or
cxhauslstwam f:):3irlx)rncIritirrnlin the gaseous form
(}i”r,Dl”,T2) is hasicaliy an in-iirwsystcm in which
onc (Jrmonosampiing or monit[}ringprobes continu-
ously cxtra~.1a rcprcscnlativc sampic f“romIhc slrram
and diru”t it [o n’:notclyiocatcd tritium (t{3, nwasuring
imtrumcl~lsthrough mc[ai tubing (or “Iincsn). The
imtrumcnts measure the tritium conccntratitlnand. in
cxmjunctionwith the effluent exhaust rate, the totaf HJ
activity (in curies) rcfcascd10Ihccnvirtmnlcntover a
pcrimtof linw. At LAMPF, the Iritium in the form l)f
waler (HTO) is captunxton siiica gel, which is c.ilangcti
monthly10count fnr the H3activity. At other facilities
such as Iht*Tritium Systcms Test Asscmbiy (PjTA~ ttv”
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1’1“1lut’111(“(lillaiIllllg I I } at”li~ily is t“aplurtd iII a bubtdrr
S)SIL”Ill u“hit.h1’IlaIjl($san;!1}’>i.>1(1d islint:uid) Ix’Ibvt”cII

IIlt”qu;lnlily (If Irilillltl ilL”li\’jl)’11];1[is ill 1111’I’(lrnl0( t 1’1
t~rt1“1”0.

AI 1,/\hl PF,IIK’;Mrti~wI;i[l’!t’ap)raioIivaIitlllpnd.
u(”ls ;Iri (“aplurld (~11Ixlpcr I“illlrsin Iht’(“astoof parli(w-
1;111’stlr oil l.har~”tvilI“illtmiu Ilk’t.asc (d vaj)orprldrk.ls,
3ld ktlalraditjat”lii’ilyis c’l)unlcxl.Gmt”ttusac’1it’ali(}n
jlr(dul[s ((;/MAP) art’L(wnltxl ill a lllw-lhrouj@ irir

it~nizalititll“h;illllM’rIL}dl’lt”rn]im’Il)ltilrildil);j~”livily.
l~(llollil” ralh art. Inl,;lhurld using high ljurilygvrma-
Iliullldi.lt”(”llm.SlaL”kIll)w’riilt’Sirrr Inrasunxl I)y

JOIIIISOII”C’~)lllrtJlslm.. (JCI) using Ilowmt”korsthal arc
(“aIiIvaIt’dal It”aslquarlt’rlyusing magni’hclil.gauges
ihntail”Irat”catdct{>N~[io;)i\l Inslitu[cof”Stanckirdsand
‘rc~”hmlhlgy(NISI”)(li)rm~’rlyIII(ON;itiomtillbrcau of
Slamlarcls)slamlardb.

“!’111’ti~llow’iligprljc.txturl”shfivt’been dOLCuIIItOnlcd

ad apprOvd by IIS -12:

● III( L.alillra[ionof lloI\oIII1’1(’rsusedin sta~.k
(’l”llutsIIl sanii)ling:

● lra\x rst”11(JWlll~”:~sllrt’lllt’ills;

● Sult)rl>illn]ainl(”nnm.~’pr[xvdurcs;
● ;tsscnll)lyand scn’il”cof Sull)rtjillair sampling

S}SILOIII (air s;lmpling pun)ps used h) Collctl

slac”jiair w mplcs);

● ~“aIihal il)n prlxxxlurt’sof [u3gnch~”li(.gauges(10
~vilit)ralcIIIC Ilouwlcl(’rs); and

● spl’c.i:l!nwniloring ill:;lrUt”lhULSli)r air sampling.

The Iillhnvingprocw!urcshave hccn documcnlcd
:Imlappn)lwl by }{S-4:

●

●

9

●

●

●

8

●

illslrulllt”llltilioll and c.alibralion;

instrument rc~.a]land is>uc;

l“aIibralinnof IixtxlIriliumilLslrulll~”lllali~)ltat
I“STA,TA-3-16,TA-21 -209, TA-33-fW,
TA-35-TSL 213, TA-55-PF4, ‘I”A- 16-205;

l“aIibra[ion l]r(xufur~.sIi)rIhcTSTA stac”k
Imlddrr;

(“alilva{i(]naud mainwluinccof the TA-55 CAM
li~t”ililj,TA-3-41-RM EN;

g~IInmaspcc’lr(wlq)yl): MMpF stat.kfilt(.~
and waler sallli)ll’S;

opcratilm of the IMPUIJ5E alpha analyses
S).SICIII(used [o transfer data from HS-4 M
databank on OF-VAX cornputcr); and

liquid scinlillali[)n analysis.

c. NonrudiomtiveAh-. Thec.rik”riaplIlluItiIII
Illt)nill)ringsl;lliljil LIwncdby lhc L4trn]rillwy is hl(”alml

sl~uIhof TA49, adjalcnt h) Bandclicr Natitma I

Monunwnt. ‘1’hisstation, whi~.htwgant)jwra[i(jnin the
SCCOOJILJquark’r (J1”199(J,Lwnlinulmdy m[miloh air
t“oll~o(’lllmti,.)lu,of nitrogen clioxitk (NO~, Mm (Oj),
amlsullur dio ~idc(SO~. Fillers tn trap small
j)arli~”ulatcma11(.r(Icss than 10 nli(.rimsin dianwkr -
PM ,,)jarc LOOIIULOILOLJevery 6 (lays and wcighctl. OIK”V

cac”hIn[)nth, !tlc Ncw McxitwEnvirt)nlncntDcjMrlnwnt
(NMED) audils ttw Iluw raw of the illslmjllt.tltatil)tl.

Atmosptm ic visibilityis also analym.1using a
Imllsltliss(jlllt’lt’r.A l[J-nlinulcrncasurcmcntis taken
t’veryhour,on a 24-h(wrpcr day hasis. ‘IIJcvisil}ililyis
nlvasurcdbct~vcn TA-49 and TA-33,a distiint”cof
4.5Nkill (2.84 mij. Air Rcstmrl.csof Fort Gdlins,
G’t>h)rfido,is rcsp[)msiblcfor dala qualily.

Al”iddcimsilion !“romprecipitationis measured om”c
jwr week. Waler sanlplcs arc examined in the fichj for
visitdc(O[jlltalllillalit]ll,pf{ factor, and clcctri(”dl
conduc.livily.Samples arc scnl to COloradoState
IJlliV(,~ily(CSIJjto bc further analyml for inorganic
tx}nk’nt and p}{values. Blindsamjdcs arc audited by
CSU twi(.cpcr year, and cquiprncntt.hccksarc made
ont’cevery I!mwyears.

Berylliumis nmnitorc(lon the Gmtinuous AmbicnI
Air Monilorsthat arc operated as part of the ambient
radionuc]idcmnniloringsys[cm. The samjdcs arc taken
usinga Ilow riitcof 6 cfm. The flow rate is calibrated
10a dry gas flow meter which is calitwatcdto a
National Bureau of Standardsspiromctcr. The
cquiimcnt opcralcs continuously,and samples arc
collcctcd monthly. A compositeof Ihc monthly
samples is gcncratcd quaflcrly trycombining thr!
samples into onc and then analyzing it.

3. Water Sampling.

a. Surface Water and Ch-oundwater. Surface
waler and gmundwatcr sampling stationsarc grouped
by location (regional,pcrimctcr, on site) and hydrologic
similarity. Water samples arc taken once a year.
Samples from wells arc collcctcd aflcr sufficient water
has hccn pumped or hailed to cnsrrrc[hat the sample is
rcjwcscnlalivcof Ihc aquifer. Spring samples
(groumlwalcr)arc collcckxlat the dischargepoint.

The walrr samples arc collcctcd m 4-L polyethylene
bdtlcs for radiochtmical analyses. The 4-L hottlcsarc
acidified in the field with 5 mL of conccntralcd nitric
a~.idand [henarc returned 10the lalwratory within a
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ix~ilutantsIistcd in the NPDES pcrmils. Samidcsarc
lcstcd al.twrding10EPA-a pi)r(nul mclhwis &wu-

mcnlcclin 40 CFR Parl 136, ‘Grri(iclincs Establishing

Test Pn)txxturcsfor Anal)”sisllf Pldlutantsumkr Ihc

~—.

(_’lt.aII Walrr AII; t:inai Ruic and ‘i.c(h~lit”alAIIIr IIli-

IIIr IIL\n([{PA 19’)i ) w olhrrwisc hi:r(”il”irdill Ihr

NPDES Iwrmits.

‘1.rcalrclcllluloIIlsamplrs arr tx)ll(’tl(dI“rlltllIII(o
sa~lilary:rriitmrut i~ltiIII\by J(”i l{lti’iri)l}ll}t”l~tfi!(Jl~NV)

lalmlral(~ly ill ac(x~rdan~”cwilh lhc nt{~llill)ring (XIII-

dililms sjrn”tilitd ill NPDIS Permit NMoIJX355.
R~.i)rt”s(.lllalit’t”sami)lrs arc t.(~ilc(lrdI“nllllIII(ollu}ili-
Ioring in inlsdcsigntilwihy Ihr prnllil fl~r(Sat”htjull”all.
Samijic~tdlc(liollfindi)n.scrvalil)nan. txmdul”ltd
at(xmtilli;1(JIL*sIprl)(”cdun”sai)i)r{l~wtumtrr 4[)(..}:R
136. C1liljll-ol”-l.uslt~dyprl)~.rdurrsan, usl.dby JIINV
li~rsami~tr:“l)ilrc”til~lland analysis. JLNV lx~IIdu~ts IIILO

sanitary waslcw’alrrIcslingI“i)riwijulaIILSIisl(”din Ih:
NIJDESiwnni!. ‘i”ustingprolcdurcs arc (wndu(.tctl
at.~wrding to the wvt”llt(x”nthcdilit~ljof Standard
Mrthlds li~r11]1’Exanlinalilw 01”Waler and Was[cwatl.r
(APIIA I’M)) and l)th(r tx)miitiimsSpc’itj,d 1)}’IIIC
NPDES iwrmit.

Aii ilLslnrml”llL\usut for sanitary and imiuslriai lick!

and laboratory aniiiysis arc nnrlitwiy scrvitwi anti t.aii-

bratcd; rctxmtsarc i)roiwriymaiwaincd. Mcasurcmcnts
an”made in a~”twrdan(”t”with thr NPDES jwrmit quality
assuramv n“quin.nlrnLs,40 CFR Sccliorl 122.41.
Qualityassuriinucpnwcchrcs inclwtc lhr uscof r.lupli-
~.ale,n.piit.ate,and spike analyws; sami)lcsplits; (urI-

si& rcfcrcm”csamplrs; blanks; wagcm tdaniwto (“llc’t”k
ti~rsources of error; and mclhld Vcriijl”alil}ll.BoIII
JENV and the EM-9 Iahora[orit”sparti~.ii)atcill IiJC
Natiwrai Disl.hargcMonitoring Rcp)rt Quaiity
Awuran~”cPn)granl. EM-9 aist)parli(.ipalcsill the EPA
Water PollutionS:rniyli~rMindspike anaiyscs. Ilc
Izilxmtory’s NPDES program is subjcc”tIi)Comidiamc
Evaiuatitm]mspc~.tiomby EPA and NMED un an
annual basis.

c. %fe Drinking Water Act. Thesampiing iMo-
gram for drinking water quaiity is designed to meet or
Cxt”tsudrrgulat[~ryn“qrrin”mcnlsumiurthe Fcdrral Salk.
DrinkingWater Act (SDWA) and the Ncw Mt’xi(”f)

El]\’irt]]]lll~’Iltal illll)ro~fl”lllt’lltAct. Sami)iing Ilx”atitm,

I“n”quunc.ics,i)rcscrvalitm. handling, amI analysis foliow”
the n“quirrmcnlsspx.ii”icttin federal and state nsgu!a-
liww. Samples arc drawn l“romIhc imlivirluaiwater
strpplyWCIIheads for volatileorgani~.cwmpoundsand
microbiology. All other lyim of regulatorycomidiam”c
sampicsarc drawn from the tai)s in the waft-r
di..tritxrtimlsyslcnl.
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4. Soil tinrt!kdirnentSampling.

‘l-)ICsoil $dmplillg[Jnx”cdurciJiVtdv(’Staking frvc

phq.y, 75 mm (3.[) in.) in diamrlcvand 50 mm(2.0 in.)
4JLo(.p,at the l“cnlcrand cwrncrsof a 10 m (33 ft) square

an-a. The live plug>art’combimd to lorm a single
C’omplhik siiII Iplt l’(~rradio(”ht’mil.alanalysis.

Scdimrnl samples arc collcclcd l“romdune buildup

twhind Ixmldt”> in Ihr main charrnclsO(perennially
llowing slrran IS, Samples from {hchcds of intcrmit-
lrntly llowing slrcamsare COIICCWIby scoopinga Iinc
of uniform &sp Ihacrosslhc main c-hanrrcl.Reservoir

sctlimcllls arc l’okckx! fkJIIl a boat, using an E4”kman
dredge. 60110111 rc’scrvoirsCdimt”nL\arc c“oik”~”lc”dfrom
an area 1(1LoJIl by 15c-m(4 in. by 6 in))10a dcplh of 5
COIII(2 in.).

DependingoJi [hc rcasoll for raking a parlit”uIar soil

l)r svdimcnl saJq)lt., it Jnay h“ aJlaiyYwl w tltll”c-t any of
Ihc Iollowing: gross 21phaand gross Ma aclivilics,
~(~r total ~mlliulll,ljT~, 2’.*PU,239,240pu, 241Am, and

pos~ihlyM:}LwWIatdcratur-inthru!d adivation prod-

ucts. Moisture distihl from soil samples may be
analymi fur HJ.

5. Fwdsttdls Sampling.

Localandwgionalproducearcsamphxlannual!y.
Fisharcsampkd annuallyfromrcscrvoimupslrcam
and dowmslrcamfrom ltrcLatxwalory.

Prothm”cand soil samples are collcclul from local
gardcm in the fall of each year (Sala~ar 1984). Each
produceor soil sample is scaled in a Iabchxlplastic bag.
Samples arc rcfrigcralcd until prcparctl for chemical
analysis. Producesamplesarc washed, as if prepared
for consumption,am!quantitativeWCI,dry, and ash
wtiighlsarc d~lt”rlllilld Soils arc spiit and dried at

100°C (212°F) Insforeanaiysis. A complctc salJ@

bank is kcpl until all radiochcrnical analysesarc com-

plt’tcd. Waler is distilled from samples and submiltcd
for tritium analysis. Produceash and dry soil arc sub-

mitkxl for analysesd’ 9%$ *37Cs,totalur2nium,‘:bpu,
and 2.WZWPU.

At each rcscrwir, hook and line, trot limo,or gill
nets arc used to capture fish (Sala~ar 1984). Fish,
scdilncnt,and waler samples arc transported under it-c
10the Laboratory for preparation. Sedinwnt and water
Salllpk!S art! SUbJIJillL’ddirCC”l]yfOr J’2dkKhL!JniCal aJJa]y-

sis. Fish arc individuallywashed, as if for comwnp-
lion,anddisscclcd. Wel, dry,andashweightsarc
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dll(”rliiinld, am! aslI is sul)lllill{d I“ilramlysis Id’ ‘%r,
] t‘( ‘h, l~tlaI ur;I II inII),J‘ht’u,and .’“~-’W%.

6. hltItC(JI-tIlfJgitOUlNfoniloring,

Al(lt”t)r{)l(lgil;lld;llil W’t.rl”(xlnlilm(nrsly y,;llhcrcdal

Iilur imtrulllt.ntrtiIt~w’torstiulillg 1991. IJIIa taken

imlutic Wind sjwcd a wi ttirct”lil)n,slanrliirtl dl”vitilitms
t~l’wi11~st)rcll aIIlt LIjrrlljt)n, vcrli~”;~lwind spcwtand ils

51;IIKLIrd dc~’iali{~n,air iiml s(~iI 11.lllp~’raIun’, rclalivc

hulllidi l}’, stllar and lcrrrslrial radiation, prrlipilatiwi,

aId st.nhilk find cvirp(mlivc Iwal tluxch (vt”rli~”altraits-
jn~rl). i21th t’ariatjll. is Incirsurrdevery lhrrc sc(wmls.

A IAqlpcrA~”ousli~-Smkrris iIIMIIo(-ak”dat a Iowrr sik$.

This iustrumcnt mc:wrcs w’imtdirvulion ~nd spcwi,
t’crli~.a!u’indspl”rd,tl(~riz[~nlaland vcrii(.a!wild stan.
dard dlviirlit~ns,amI inv(rsit)n inl”t!nnalilmat 30 m (99

Ii) Icvc]su[)u) 75[)m (2,475 1“1).Finally, t“l~urirdcli-
Ii(lnalsilt’snlollill)rprc~.iijilalil)n;onc 01”Ihl”st.silrh a1s0
lllla~ur{’sIrmpcralurc ant! r(ialiv(’humidity.

‘i”hl’Itw’crand slxiardata an’ averaged llr summcc!
tn’rr i5-minulc inll”n’aIs. Data arc IransmilllxiI)y
i)hl)m”iim.10a llli~.rl)(”l>lllilull”ral lhc 0}{1.al TA-5%.
(“harlsl“r{}nlIiICtimrim”l.iijitati[ulstatiow arci)ickcdui)
c~l”ryw’cck.Data vaiida[ionof i5-nlinulc data is
filxx)nli)li~hcdw’ithaulimla[(”dand manuai scrccning
lc~.ilniqucs.(.omiwlcr cx)dcssc”rccnin(wmingdata fnr
n.:tst~lial}ll”ll~.ssand (wn.sislcnt.y. lnvaiiddata arc
disl.ardrd. Other LxNJ~ospr(du~x.daiiy i)iolslijr each
Itm($raml Ihc smiar. ‘rhto~t.grai)hi(”sarc rcvicwui 10
imwittcall adrjilionait.hcl.kof the data. This s(mcning

iIrliw 111(ICICCIprld>icmswith the ir~stmlrll”lltatiorlthat
mighldc.wioj)lwlwccncalihrdlioms.MA imlrumcnls

arc l.alitlra[cctsrlniannuaiiy, irx”iudinga thorough audit

t~yiiil (w[sidcCx)nlrautl}ronrc a year. Theoulsidcaudit
w~s i)l, rii)rmtxj in Junr 1991 (META 1991).

l). Amdyticwl(Thernistry

1. Methodology.

a. introduction. ,Mt~51analyli(”ai~.ilrrnislry
srrvilu arc imwid~”dby IiICLatxlrah)ry’s EM-!) Group.

‘l”iK EM-() SamiIlc Managcmcnt Srt:[itmfunt”~iowsas a
wwking intcrfat.c!xlwccn Ihcgrmrj)and ils cuslomcrs.

‘ilis section prrwirks the sampic coiicrtor w“ithprc-
siimi>iinginformation in the areas of sample containers,
sami)icvniumcs, anrJsampic prcxrvatinn kxhniqucs.
G)licctiorrof sampks for chemical and radiochcrnical
analyses followsa set proccdurc 10crwurcproper sam-

i)lc lx)il(,(.ljo[l, do~.ullll”lllatil}ll,$Irtwlillal ~ilrtht.llli~lil

tinalyiis, and iltfilillg (d anaiyli~”alrrsutlse

Ikforc Silll)j)lt. (Ol}ilcction,IiM Sami)ic Managcmrm

Sc(lil)ll dis(”llswhthe s(”hcduirilnti prfnuturcs to IM”

t“lliillwld wilh Ihr wJnpic lx)iirclt)r. .III1odislws~itln

im”lutlch

9 nunltvr hIKI Iyiw ,If sall;i)ics;

● typr 4)1”anaiyscsanrl rl (iuircd iilnils 111’&’ll”<lion;

● i)rljjx r ..dlI]plc(l~ntaint.m;

● im”i)aralit~u{)t”sami)iccx)nlaincmwitil i)rcscma-
livc, II”llccdcd;and

● sanli)h w“hrr.luic10cnsurr nlinirnumhl)lding
Iimct~l”anaiyws 10c“l~n]piywili] liPA .“Iilt.”~ia.

Aii samplesarc ttriivcrrd 10Sami)ic Mallagcmrnl
pcml~nncland arc then schwlulcd and pr{)tx”ssrttIiw

i)rt)ircrdistribution and anaiysis. EM-9 assignssanli)lc

numlrcrs10hampicswhen submittrd. Each numlwr,
rrimwuling a singic samidc, is assigned 10a ixirliiwlar
station and is cntrrcd into till.cxllict”tljr’siog hook. ‘I”i]c
i)rtx.cssing of sami)ics inciudl”s ( 1J vaiidaliqg ail sanl-

i)irs for sami)iing(x)rrct.lnrssand inlcgrity, (2) st”hcdui-
ing and iah. iing aii samidcs for anaiysis, (3) initiating
inlcrnalCOC imccdurcs for ail sanli)ics,and (4)
arranging for Iiwj)roiwrrlisposalof any umrwd
portionsof sami)ics.

Aftera sami)icis L“oilccotrd,it is ctciivcrcdto IiIC
EM-9 Samidc Managcmcnt!ktion, whcrr tire
pcrtincnl infornlatil)nis cntrrcd into ti]c EM-9
bbnratory information Managcmcnt Systcmand the
rcqucsl is given a form numtwr. The rcqucsl form
numtwris aiso rntcnxl in Ihc collcrtor’s iog txwk
opixlsitcsami)icnrrmtwrssuhmillcd, ziong will] lhc
date the sampic was driivcrcd to EM-9. EM-()providrs
COC forms for tiwsami>icsonce Ihcy arc rcccivcd it”
COC was not started in thr ficid. The dalr, time,
wmpcraturc (if water), other pcrlincnl information,and
rcmarksarc cntcrcd oi)jmsilcIhr sami)lcnumhcrand
station jmvinusiy iistcd in the iog txmk. Thr samidc
coniaincr is Iabcird wilh stali(,n ntimr, samidc numtx.r,
dalr, and i)rcwrvalivc, if AIcd.

The analytical rcqtrrst form conlaitwIilcfoilowing
informationrclalcd [o ownership and [INsami)ir pro-

gram submiltcd: (1) rcqucslcr, i.e., sampic coilrclofi
(2) program cok; (3) samjdc owner, i.e., program nlan-
agcr; (4) date; and (5) tntal numberof sampics. The
second parl of Ihc request form cnntaims(1) samidc
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IIUInlwr or uumlwr>; (2) malri.x,c.g., wall”r; (3) Iyprs (d”
aIIalys(os,i,i’., slxet’il”ii”ml it}nut”liJciil\d/itr t“hcmical

t“i~nslilucIIIS;(~) I1oL”I)IIiqut.,i.C.,ii nalylit”a1Illi’lhtd h) tW

us{d li~r imti\’idual (x~mlilut.II(S;(5) awilysl, i.(..,

t“h(.111is[ I(I p“ rliwll am 1}’s(”s;(())priurilyt~l’S;IIllplc{lr
w II\~llcs;aml (7) r~”umrhs.ON(O(xy~y01th(’I“(}rmgl~’s
1(>Ihc”(x~ll(xlt)r Iilr I“ilin}(,illd Ilk. t~lhl’r ~“ltpicslillhlw

[111”Salllpll”.

‘1”111”illl:il}’li~’:11(tcSllll\ilrt”rllurml It)[111°Stilllpll’

l“~llll”c”l(lr,W’hl) p(tsls dilla al.c”{lrcting I(I *:I Iilpl(” dII(I ~1:1-

Ii(ju lakl$II lrljIII Itu’ log tNxJk. ‘I”hcsc data strc(’ls arc

illt”ludl”din 1111”rrporl aIld dn“rrwl to ink’rprrl rlala t’or

III(orl”plllt.

h. l{u(iiOiKtiV~’ (“onstiluents. Envi;~~l)mrntal

wIIjpll.s ;)rc nnrlinrly anaIyyrd Ior lilt. lldltn~’ing

mdi(xll”li\’1’c’(Jnslilul’llLs:grll: alihi, IM”[~, ad gamma;

iw~lill)ii”pluloniunl; anlcrit”ium;uranium; i-rsium; Iri.
lium; amlslr(ultium. DWrilcdpro($cdurcshave Ixv’n
pul}li>h:din this rc~~wtin pr(i’itws years (EPG 1990)
and ill IIK.EM-9Analytit”ai M(’(hmls Manual (Gwrlivr
l(j~()) o(.~.:i~i{)nally,o(h~r ratli~~nu~.lidcslrom spccilic

s(]ur~x”sarc d(’lcrmiwd: 7Bc,‘~Na,W$ s]Cr, ‘JC41,
“~~11,~’RiJ,lf~’Ru,J.44CS,J~JB:l,l$~~u, 15$~u, all~ 22AR~.

“fIf&lar’.&.:L.rnlin(,d~Jygamma-ray SpC” C’[K)lllL’-All blrt--
Iry on Iargc germanium Iilhidc detectors. Depending

011lhc cwn~”cnlralil)n and matrix, ‘:’bRais mcasurwl hy

cnmna[ioll or hy ga;nm:i-riiy qxx.lromclry of”its zlJBi
rhxxy prmlucl. Uranium isolopicra[ios(z’sUPMU)arc
measuredby nculrlwaulivfi~’1man~!wis whew p:~ci-
si~)m(II*5% ar~’adt’qr.ralc.More prccisc wwk requires
Il)asssptl”lrt)mrlry. Uraniumisolopil”ratil~sarc rcarlily
dklcrmimxlin ~.llt’irfjllrlll’lllalmalcrialswilh pwcisiom
(JI”1‘2-?,’{ rclalit’c slandard dcvialion, al considcrahly

rcduccdcosI rclalivc 10ncr.rlronactivationsby induc-
[ivclycoupled plasma mass spcctromc[ry(ICPMS).

c. Skdde (%nstituents. A numberof analytical
nwlhmlsarr USMIfor ~.,.”:OUSstable iso[opcs. The
l+t~i~”cof method is !w.wdon many criteria, including
lht”tywr~li(~nalslalc of Iw: inslrunwnLs, Iimc iirnila-

Ii(ms, rxpcclwl cmlccnlra.IO!$Sin samples,quanlily Of

stiruplca~’ailaldc,sample matrix, and EPA rcgulatimw.

Instrumcnlal lcclmiqucs availahlc inclmicncrr’on acti-
~’fition,atomic absorption, ion chromatography,color
spcctr ;Ihotomclry(manual and auloma[cd),potcm-
Iiomctry,cmntrus!innanalj.sis, [CPMS,and inducth’cly
couplwlplasma atomic cr.ission spcclromctry. Slan-
dard chemical nwthodsarc aIso used for many of the
common water quality tests. Atomic absmption capa-

bilitiw imludc Ilallw, I“urnwr,cold vapt~r,and Il}dtidc
grn(.rali(m,as wf IIfisllamc t“missi(ms~)t,t.lrl~})l~~~l(}ll}l-
Iry. ‘1”1}1”mrlhlws uwd and rclk”rcnl”csI“l)rdllcrn}i:ifiti\~n
1)1”varioust.hcmIt”altxln..tilucnlsarc pr~’scnlcd clsc-

whcrc (Gauli~’r 1‘M()).in IWM,IIWIiPA I{cgi{~n6
iidu]inislr~lil)n grin(cd EM-9 Iimik”cltipproval I“(}r

aItcrnativc Icst pr(lc”cdurcsfor uranium ill dri Ilkilig

%alcr (dt”liiycdnrulrim assay) and li)r(“hlt)ridciu
driukingwiilcramlwastcwalcr (tllw’ inj(x”ti(ln%’itht~ut
dislillali(m). EP.4 approval ff)r(~lh~.rrmditicd IIwlh(xts

i~al.tivrly Ix.ingsl)ught.EM-9 is partil.ipating in thr
EPA-sponsored:ttrrdy10cvalualc ICPMS [’or
iil.t”cptancr as an EPA-approved mcthmhdogy.

d. organic (%nstituenk. Et~\’irl~t~ll](.llttilsoiI

ant! water samph.sarc analynd using EPA pi:M”ldcrcs
outlined in EPA SW-W6 (EPA IWW) or mw!ifird

pro~duws (Gauticr IWM) that rrwctQA criteria oul-

Iinud in Chaptvr Onc of SW-846, as .,hown in I“ablc
Vlll-1. Mcthw!sUSW.Iarc supported by documented
spike/rctxwrry stwlics, method and field blanks, matrix
spikes, surrogate spikes, and Mimiquality covtrol sam-
ples. Volatile organic”sarc analyzed using nw[hod
8260, SW4M6, TaMes D-21 and D-22 listvolatik
organicson thetargetli~t for waterandsoilsampks,

rcspcctivcly. Scmivolatilccrrganicsarc anaiy~rd using
mcf$od8270, SW-846. Table D-23 is the target Ii..tfor
scrniwdatilcorganic:;i”1water. Soil-gas (pr)re-g3s)
monitoringis performed by collecting orgdnicvapnrs
on charcoal, extracting the chart”oalwith CS2 and
analyzing [he CS2cxtracLsusing gas chromalogra-
phy/massspec”tromctry(GC/MS). Soil-gas target
compoundsarc listed in Table D-24, andtheToxicity
Charack islicsh-achingProcedure(TCLP) target
compoundsarc Iistcd in Table D-25.

instrumentationi+vailablc for orgzrnicanalysis
inc!udcsGC/flame ioninlion detector, GC4c1cc:ron
capture detector, GC/MS, high perfwrnancc liquid with
ultraviolet(UV) and refractive index dctrxtms, a
Fourier transform infrarco +cc-trr)rncter,and a
UV/visiblespcctrophotrrrnctcr.Samplepreparation
nwttrndsinclude: Soxhlctcxtractio~ ultrasonicextrac-
tion, continuousIiquidfliquidextraction, Kudcmra
Danishcnnccntration,evaporativeblowdown,andgcJ
permeationchromatographyclean-upof .sampk
Cxtrm”rs.

Organicmixedwasteanalysmarcpcrforrncdfor
samples upto 100 nCi/g (solids/sludges)or 100nCi/L
(solution) alpha,Ma, or gamma. Highcrlcvcl

VIII- 10 .~
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‘1’ubleVIII-1. RltithodSummary (()~imic t“ornpounds)

Anulyte hlnlrix hlethoda Techniqueb

Volalilcorganit”
l’lmlpl)umls Air . CiC/MS

Soi: g,p40 PA”rtGclMs
Waler g,~~() PAT/GCIMS

I“CLP”toxiuily Soil ],311, H,ON() GC/ECD
8, 150,824(J,W70°

PCBS Watct 608 GC/ECD
soil 8,27(J GC/ECD
Oil IIi 32(J GC/ECD

Scmiwlatilc organic
t“l)mpounlls Soil and waslc 827(J GCIMS

alnduslrial hygirnc (Iii).
t!Ga\ ‘.hro,l)a,,,gral,tly (~c~, ~)urg(.an/Jtrap (p~~-j, Cicl”lrollt“aphlrt’dcl~’~”tion(ECD),

and massspctwwnctry (MS).

‘Toxi(”i[yCtlaral.kristicl.ca~.hingProucdurc(Tf’LP).

MIIIIII1OSarc analy~cdon a t.asc-hv-uascbasis. Ncw
IIINIIOA arc Ix.ing kv(’loped Ior roulinc alralysisof

mixctl w-as[cgrl’atrr than IO(JnCi/g (or nCi,’L).The
bh~ralt)ry capfi(”ilyfor mixed waslc analyses will
int.rcaw in lhc summer of 1992when mixed waslc
allalylil-alopcraliomsInovc 10a dcdicatcd fat.ilily.

2. Quality k;viduutionProgram.

u. lntroducliono Con[rolsamplesarc analynd in

cwnjunc!ionw’ith Ihc normal analytical chcmk;try work-

load. Su<”hsamph”scomsistof scvcra]general types:
calibrationstandards. rcagcnl blanks,process blanks,
matrix blanks,duplicates, spikes, and m“fc;cnccmateri-
als. Analysis of ~wnlnd samplesfills IWOneedsin

analytical work: (1) it providesquality controlover
amrlyticalproceduresso that problcms lha[might occur
can bc idcnlificdand corrcclcd,and (2) dala oblainrd
from analysisof conlroi samples permit evaluationof
(1ICcapabilitiesof a particular analytic-allcchniyuc10
dctcrminc a given clcmtnl or constilucnlunder a
ccrlain scl of circumstanccs.

131intlQC samp]csarc ttisguiscdand nu;nbcrcd10
rvscmtrlcunknownsamples in a set, and no aitcmpt is
made to conccat the identityof theopen QC samples
from the analyst. In neithercase arc the cnnccntralions

ol”Ihc analyk”sof intcwst rcvcalcd until aflcr Ihc data
havt been formally rcportcx).

These samples arc submiltcd to the laboratory at
regular inlcwals and a,c analyw) in associationwitb
olhcr ~~!l)i)l~s;that is, they arc not handledas a uniyuc
scl ol”samples. At Icasl l(J9iof stabIccowstilucnl$
organic, and sclcctcd radioactivecon.slilucntanalyses
arc run as quality control samplts using lhc rnalcrials
dcscribcd atxwc. A detailed description of E,M-9’s
QAP and a comph!lclislingof rcWILshave hwn pub-
Iisl.d annuallysince 1976(Gauticr 1991).

b. Itwiiotictive{lmstituents. In addition to
those that arc prcpartx!internally,QC and QA samples
for radioactivecorrstilucnLsarc oblaincd horn out%idc
agcnc.ics.~C QuaJityksurancc Divisionof k

EnvironmentalMonitoringSystcnMLahmtory (EPA,

Las Vegas) provideswa!vr, I)iilk,and air liltcr samp]cs
for analysisof gross alpi’a,gross hcta, ti~,‘K, %,
6fZrL%r, 106RU,131],1.UG, 137~, 23%, and .2.w,240Pu

as part of an ongoing laboratory inl~”r(”(}lllparist~n
program. NIST provides several soil and sediment
standard rcfcrcncc materials (SRMS)for environmental
radioactivity. These SRMSarc ccrlifkx)for ‘G), wSr,
137~, p~~, 2.3BPu,23’Jpu,241Anl,andscvcd other

Viii-i 1
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Vlli.1

prljxiriligsliimlariJsirl iwxan(.I’r(llllIh(.rwalanalytc. ill
III(’ Ullilt’dSlirk%,ItI(”oiliy PL”BSIhillIIavcIx’cnI“OUII(J
ill triiml”urmcrshi\ltl hccn PL’13s1242, 1254,and 1260.
SaIIIpltOssubn)illcd Ior analysis hiIvc twnlaimd only
thrsc K“lk, so It:I”yhave tmwliused10spike quality

conlrol sfimplcs. Vacuum prrIIIp oil was chosenfor ihc
oil lint’ Idank alh r an cxpcrilnclllwith various brands
01”mt)llvoil show!:d cxl”cssivcmatrix illlcrfcrcm”cs.

J. [)otiIIinn(iling01-Mildiwlw:llicil!!%mples.

hlt”asurcru(’nls01rarlio~-)x’mitvdsarupics require
lhat aw!l)’li~”alor imlrumcmai hat”kgroumisbc sul)-
tracl~”t.tlo lhlailiIk.1Viilucs. “IIlus,111”1vahrcslhal arc

hm!cr than Ihc mirlimum dctc(”li(jnlinlil of an anatylical

kL”hlliqUC ark’SINl)L’lillllsSOhillld. &M~W~U(’ntiy, il]di-

Vidual n)t’asurcmcnt.s can result iIIvirlucsd’ posilivt or
negativenumbcrx. Althougha ncgalivc value docs no;
rrprcscnl a physi~.alrcaiity, a valid Iong-:trm average
0[ many mcasurcnwn~scan hc ohtaintsdonly if tlw very
smali and ncgalivc values arc inciudcd in tile pop-
ulaticmcaicuialilms(Gihcrt 1975).

FW iwlividualmcirs~rcnwnis,unccfiintits arc
reportedas the f;tandartirkviation. Thcw valuesarc
associalwiwith Ihc cslimatwlvariance of counting and
indiuak (IICpwcision of the counts.

Standarddck”ialionsfor lhc station and group
(regional, pcrimctcr, and on site) means arccalculated
using [hc followingequation:

.-. . —.. ——

1$ )2F - Ci
1

!‘= ‘-’(N-I) ‘

ci = sampic i,

o= mean of sampicsfrorrra given station orc
group, and

N = numberof sampicscomprisinga stationor
group.

This value is rcportui as the umwtainty for the
station and group means.
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w“llt.r~..Y1 is 1111”t“.yj)l.rillll”llltillyd(.1(.rnlint.u,jtrfin clc-
III(OIII;II t“~.lllt”(”lllrilli(~ilIwwd on IVnltasur(t n’nl~,and .V,.
i:,Ihr (“cflil”iud or L“1)I1S1OIISUSIIIL.;III (ojl.II::,jIIx) (,ojl~.l.jllr~-

Ii{ln.“l-h{’Iola]slantlarddrvialion$S,, (~1”~1,-XCis
givrn by

~ = ~il)l~rl~”dquanlity
KINIWIIquanlily “

Er,

R = – ‘ .
h’

S~lndxrtltlcvialiom ~~fR arr calctr!atcdassuminga
nlwllal tlisl:ibulionof Incpopulationof analytical
dl”l(”rllli}latit)lLs(N):

Thcw c“alt”rJlaIc~V; IIUCSarc prcscnfc~ as III(OI;M-()

“Ra[il) - Sk! Dtov” iII “rablt.s D-26 10 D-36. “rhl.mean
valrJcl~fR is a mcasun“of 1111.wx”uracyof a pr(rtulurc.
~’alucs(IfR grt”alrrIILIII unity indit’atr a jx)silivchias in
the analj’sis;valrws1(.ssthan unity,a rwgativchias.
TIICstandard ttcviatirmis a rncasurcof precision. Prt’-
cision is a funcliwrof :hc conccntratinnnf analytc;that
k, as the absolutecont”entraliortappmachcs Ihc limit nf
tlckclionoprecisiondctcrioratcs, For imtancc, Ihc
precision for some dclerminaliom is quite goml

W’hrr(”S,. is III(”slandard dr~’iali(ln01”tisinglt.cxprri-
mcnlallytli”lcrntinl.dlll~”:lsur{’lilt.111,ajkl S,.is Ihc
+Iamlard &vialilm 01”III(. tx.rliiictJ (v t-(mMOIL\LK nwan
cll”nwnla] (C(llll.(.rllnilil)ll.

AII:II}XSarc cx>nsidcrcdunder ~x)nlrt.dij”the alfio-
Irrlc~’aluc<II”the difli.rcm”ctrclwccnour rcsull
(n, ) am!Iht.(“crtifkx!or WILWIISIIS mctin
(.Y,.) is W’ilhinIhc propagillccl htandarddcvifili(]nof
the cxpt”ritncntatuntwrtainly(Ul,j and (IfIlk”
Certify”d mt”an(Sc). N is cqu:jl lo the numhcrof
mcasrmmcnls on a sanlp!cLWIin our case is equal 101.
Ilis C-lwcc;)tis ii)rnnrlatcdin Ihe followingcqualinn
and i:;an adaptalilw of Dixon irnd Massey (Dixon 19fJ9~
io inclmk Ihc cxpcrimcntal uric.crtainly:

Xk”-xc
z = -y ,- -..–.. .. . .. ~.

~(U,, )2dN + (.$<)2

The tcsl stalisli~”sust’d in I his &ItwIncnl arc based

on 5% alid 0.2{fi ICVCISof signilj(-a II(XS.The rtOSpCCIivc

crilic”alrtsgiomsarc drlinwl using tht’z stali::titx2 and 3.
Data havinga calculalt’d7 value s2 arc acccpltxlas in
control at Ihc5(%ICVCIof significam.c. Data thal hiJvea
calcuiattxlz value >2 and s3.[Jarc comsidcrctjat lhr
warning Icvel,or h 0.2% Icvclof significance. Data

\’l!l-13
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w’illla 7 ~q luto>3.() :]rl$ix}lhitlr rt”dout {)1 ~wnlro!. “[”his

tri{i”rii)nis tilM)in(wpor;ltcd in Iht QAC’I{ECK
ix)N]pult.r pr(~granl.

The pc’rc”c”tlltigc()[ ItIto lcsL\ for ~“it~”hpar:lnwlcr

where Xl - X( Icil with;u si? S1 (umlcrl“o[lhol),
i~lw{${ll2S1find3S, (warning Icvcl),or oulsidc >3S]
(L)u[t~t”c.t~n[rt,l)is shtmn in Titl)lLsD-26 to D-36. A

summ:I r)’ 1)1”lhto()\’ L”rilll sliil~’ 01” slfi[islic.a 1conlrol filr

;Ilull!lit”aI work d(IIIC by EM-9is also provided in

I“;lt)ll”\’111-2.

“I”alh VII I-3 sulllmarim nwvcry inlimnalion on
org;l Ilil” \UIro~~:lf~”1“OIIII)OU”Id$ rl’(luh”d for usL’h [h{”

Iif)A-~”~)nlrac-llxilx~ral(>ry Program pmtm”d.
I“alk VIII-4 sun]n]arizl’s EM-9’s overall record of”
ml’c[illgEPA SW-846 holding iimcs fw EM-9 sanrph
during 11)()1. I“hc data imludc all sanlplcs where
holdinglims wcrr missed and lhc cuslomr CICCICCJ10

t’llhl’r rl’sanl])k’ or aL L“l’pl Ik data as usabk’.

Tahlc D-37 rvpofisIhcincidcn{”cot’falseposilivc
nsulb for blank QC sampk”sand l“alsr ncga{ivc mulls

Ii)rsj)ikctl QC sanl~llcs at the 95(Z cx)nfidc ntv Icv, !.

For IIIOSIraditxht.mical and inorganic analysts,

n (m Ihdn 90’ti arc within <2 propagated stand:lrddrt’i-

alion.. O( the c“(’flilic”d/t-cJmctLsusnwan values (unc.kr
LXm[rol).EM-9‘Sp.rfwrnanc”cOnmost classes of inOr-

g:lnic malriccs rcmaincd virtually utIc.JIaIIgcd\illL.c
11)9(J,whi]’. ill~l)rf]t,~.jll~,ll[irrradioc.hrmic”aldclcr-

111inationsin soils wirsohscrvcd. Unfiulunatc]y,the
o~’cr-aIItwnlrotol radiochcmi(.aI analyses in biological

materialsdcclincd wcr the 1990rctwrcl as did Ih31of
SI:~blCOclcmcnLs in soils. These an“as will he fhc ftxws
PI inc”r~a$l~dQA/~c tfforts in the futurr. Overall

control on organic mcasurcnwhtsin al! materials
rcmaincdal over 9[J(Xwilb all organic determinations
twing umlcrcontrol. Data On analytical detection limits
arc given in Table D-38.

“1’uhk}’111-2, Overdl $urnrntiryof kHU-9QualityAssurdnce“1’estsfor-1991

IInder(hmtrol Warning out of Control
No. Q(: <2Z >3Z >32

Analysis with CV~ (9’0) (%) (?0)

StuhleElemenfs
Biologic-alMaterials
Filtcm
Bulk Materials
Soil
Water

IMitx’hcmicul Elements
Bil)hlgit”als
Filters
Soils
Waler

(Irgunic C’0mp0r4nds
Filters
Bulk Materials
Soil
CilarcoalTube
Waler

4
13

18
1,263
3,4(MJ

67
168
475
988

268
2n4

4,621
897

3,008

75
100
l(M)
82
97

76
97
89
95

92
98
95
97
%

■ua!ity controltestswith ccrtificd values.
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25
—
—

8
2

11

2
8
4

—
—-
—

1(J
1

13
1
3
1

2
1
4
2
3
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‘1’ddeVIII-4. WA SW-846 Iioldingllme !$umrnaryfw 1991

oi~imic Anidysis Numkr Meeth\g ‘1’dalNumber % Within
I’VUL! EPA Crlterhi Pdimned EPA CIIteIIa

Iixtruclionholding times

Vtd;ililt$s ill soils
VtIltililcs ill walcts
Scmivolalil(’sin soils
Srmivoliililcsin waters
POlilsi&”sin soils
Prslit”ik in wiikrs
111’rl)i~”iksill wakrs
PC13sin soils
PCBS in wakm

Instrnmerd unulysishokling times

\/ldiililcsillsoils

Vtdfililcs ill W’alurs
Scmivolalilcs in soils

!+milwlalilrs in walm

Pw+tit.ides in soils
Pcslicidcsin walcts
t{crbicidcs in walus
PCBSin soils
PCBSin wak”rs

363
125
274
111
29
3
3

134
35

419
141
282
133
35
3
3

147
72

VIII-16

419
141
2{2
133
35

3
3

221

72

419
141
242
133
35

3
3

221
72

86.6
88.7
97.2
83.5
82.9

100.0
100.0
60.6
48,6

100.0
100.0
100.0
100.0
100.0
100.0
100.0
66.5

100.0

.—



LOS ALAMOSNATIONALLABORATORY
ENVIRONMENTAL SURVEILLANCE 1991

IX. PUBLICATIONS

IWingcr,I I.J., [LS. Glndnvy.and T.E. Buhl,
“Iivalualion d’ Ihc Needh a NuclcfirReactorfor
Analysisof Environmentaland Hcallh Monitoring
Samples,” Ixh Alamos National laboratory report,
in prvss(1W 1).

Fcn.nbaugh,R.W., E.S. Gladncy, L.F. Soholl,
M.K. Wallwork-Barlx”r,andL.E.thsman,
‘Etlvirol\llll”lltai Interactions of Sulphlcx

Pavt”nn:nl,nEnvironnwnlal Poltuli(m, in press

(1991).

f:crcnbaugh,R.W, “Effc~”Lsof Dry-Drjx)sitcrJ

Malcriiils on Dcstrt &wsysIcms,” in Prtxwding.s
of IAC*Natir-wl PurkSlrvice Wwkslwp onAcid

Rtiin and AirPollutioninDc.wrt PurkAreas, D.
Ma~lgis,J. Baron,and K. Stoltc, FAs.,Technical
RcixuI No. NPS/NRAQD/NRTR-91fl)2 USI)I
NatitulalPark Scr-vice(1991), pp. 69-77.

Gaulicr, M.A., E.S, C;ladncy,N. Koski, E.A, Jones,

and 3.T. O’Mallcy, ‘Quality Assurance for Health
andEnvironmentalChcmistry:1990,” k
A]amnsNationalbtxwalory reportLA-122(JE-MS

(1991).

Glatlncy, E.S., ‘Origims and Efft~m of Dry-
dcpositcdMinerals ill Dc:,crt FAwsysIcms:S)IIIC

AtmosphericChcmistryConsidcratirm..,”in
Prowcdings OJIIWNalionrdParkScrvicc
Wwks}wponAcid RainandAir Pullwwn in
Dc.wrrParkArea.$,D. Mangis,J. Baron,andK.
Slol[c,Ed...,TechnicalRcporlNo.
NPA/NRAQD/NRTR-91-02, USD1NationalPark
Scrvicc(1991), pp.52-67.

Gladncy,E.S,, R.W. Fererrtmugb,andK.W.Sh-dtc,
‘An Invc.sligatimlof the Impactof InorganicAir

Polluhith on StiguaroNational MOIILJIIICIII,” an

invikxl pajwr jm.scmcdat [lit National Park
Scrvicc Symjwsium10Gm~n\cmoratc75 Years of
Rcwarl h in National Parlw,January 23-24,
I“ucson,Arimla (1991).

Gladncy, ES., E.A. Jwws, E.J. BJickcll,and 1.
RoclandL~,”19W Gmq)ilation of Elcnwntal
Cmccntration Data for USGS D-IS-l, G-1, PCC-1,
and W-l,” GcoslandardsNcwslw, 15:199-396

(1991).

Ciundcrson,L.}{.,D.R. Mangis, K.W.Stohc, and
ES. Gladncy,“SlashPineSct”dlingPlotsas
Biomnnitorsof”Air Pollution in NationalPark
ScrviccUnitsin South Florida,”National Park
Scrvicc rcjwrl, in j)rcss (1991).

Puriymun,W.D., R.W. Fcrcnhaugh,M.C.
Williams,andM.N. Mac..,aWaterQualityin lhc
Vicinityof Iln[on }iili, 1987and 1988.” IMs
Alamm NationalLaboratoryrqxm IA12(J30-PR
(1991).

Sims, K.W.andE.S. Gladncy,“Dctcrminatiwrof
Arsenic,Antimony,Tungsten,andMnlyhdcnumin
Silit”atcblatcriaLsby EpithcrmalNcutrorr
ActivationandInorganicInnExchange,”Amlvtim
ChimicaActa,251:297-303(1991).

Slokcr,A.K., W.D. Purtymun,S.G. McLin,and
M.N. Macs“Extentof Saturalirmin Mmlandad
canyon,” lms AlamosNationalIAmatory
documentLA-UR-91-1660(May 1991).

lx-l



L AMMOS NATIONALLABORATORY
ENVIRONMENTAL SUIWEILMN= 1991

X. REFERENCES

APHA 1989: Amcrit”anPublic Hcahh Association,
American Watt”rWorks Associa!inn,and Ihc Water
PollutionControl Ftxkra[ion, “StandardMc[hods
for the Examinationof Water and Wastcwatcr,”
Scvcnkcnlh Edikn (American Public Health
Association,Washington,D.C., 1989).

Bcckcr 1985: N.M. Bcckcr, W.D. Purlymul~and N.M.
Mat’s,“Movcnwntof Dcp]ctcd Uraniumby Str)rm
Runoff,nin “Environmental!hrwcillanccat Los
Alamos in 1984,”hs Alamns National hboriitory
rcpon LA-10421-MS,pp. 75-80 (April, 1985).

BEIR IV 198S: National ResearchCouncil, Commiltcc
on Ihc BiologicalEffects of Ionizing Radiations,
“HvalthRisksof Radcmand Olhcr Internally
DepositedAlpha Emiitcrs”(National Academy
Press, Washington,DC, 1988).

BEIR V 1990: Nalional Research Council,Commiltec
m the BiologicalEffects of IonizingRadiations,
“HcaIthEffects rrfExposuresto Low Levelsof
IonizingRadialion”(National Academy Press,
Washington,DC, 1990).

Bcnnctl 1990: K.D. Bennett, “AnnotatedBibliography
of Geologic, Hydrogcologic,and Envimnmcntal
Studies Relevant to Solid Waste Managcmcnt
UniIsat Los Alamos National Latx)ratory,9Lms
Alamos Nalional bborafory documcrtt
1.A-UR-90-3216(1990).

Bcvington 1969: P.R. Bcwington,“Data Reductionand
Error Analysis for the PhysicalScicnccs,”
(McGraw-Hill, Ncw York, 1969).

Crowc !97d: B.M. Crowc, G.W. Linn, G. Hcikcn,and
M.L. Bcvicr, “Stratigraphyof the BandclierTuff in
the Pajarito F;atcau,”Los AJamosNational
bbOli+tOly report LA-’7225-MS(April 1978).

13ahl1977: D.A. Dahl and LJ. Johrwon,‘Acrosolizcd
U and Bc from LASL Dynamic Experiments,”lms
AlamosScientific Laboratorydocumcrr!
IA UR-77-681 (1977).

Dcvaurs 1985: M. Dcvaurs, “(%rc Analyses and
Observation Well Data from Mcsita dcl Bucy
Waslc DisposalAreas and in Adjacent Canyons,”
IDSAlamos National Laboratorydocument
IA-UR-85-4003 (Novcmbcr 1990).

Dixon 1969: W.J. Dixon and E-J.Massey, Introduction
to StatisticalAnalvsis, (McGraw-Hill Book Co.,
NCWYork, 1%9) pp. 82+3.

DOE 1979: U.S. Departmentof Energy, ‘Final
EnvironmentalImpact Statement: Ims Alamos
Scientific I.aboratorySite, b AJamos,Ncw
Mexico,” t,J.S.Departmentof Energy nport
DOE/E!S-MJ18(Dccemka 1979).

DOE 1981: U.S. Departmentof Energy, “A Guide for
EnvironmentalRadiologicalSurvcillanccat U.S.
Departmentof Energy Imtallations,” U.S.
Dcparlmentof Energy reprwlDOE/EP-0023 (July
1981).

DOE 1988a: U.S. Departmentof Energy, “General
EnvironmentalProtcctirmProgram,” U.S.
Dcparimentof Energy Order 5400.1 (November
1988).

DOE 1988b: U.S. Department o!”Energy, “Internal
Dose CcmvcrsionFactors for Calculationof Dose
to the Public,” U.S. Departmentof Energy report
DOE/EP-007i (July 1988).

DOE 1988c: U.S. Departmentof Energy, “External
Dose-Rate ClmversionFactois for Calculationof
Dose to the Public,* U.S. Dcpatimcnt of Energy
report IXM?H-0070 (July 1988).

x-1



,/——————
LOSALAMOSNATICX4ALLABORATORY
ENVIRONMENTALSURVEILLANCE1991

DOE 19Wa: U.S. Dcpi+rlmclltof Energy,
“Etlvirlllllllt’llltilRcsloralionand Wiistr Man-
agrnwnl, Five-YcirrPlan,nU.S. Dcpartmcnl01”
Energy rcpml DOE/S-0070(Augusl 1989),

DOE 19gYixU.S. Department01”IXrgy, “Grnrrat
OpcrirtionsQuality A\surancc,” U.S. Drpartnwnl
of Em”rgyorder 57(X).6B,Revision II (July 19W),

DOE IWOa: U.S. Dcparlmcn[01”Energy, “Radiation
Prolcclion0[ Ilk’Puhlicand Ihc Environmcnl,”
U.3. Departmentof Energy Order 5400.5
(Fdmrary 1990).

DOE 199(N): U.S. IXpartmcnt of Energy,
“Ellvir~)i\l}\tsl\lalRt’sk)iiitk)nand Waslc Man-
agcmcnl Five-Year Plan, Fiscal Years 1992-1996,”
DOE/S-(loXiP,Washington,!)C (June 1990).

DOE I(MJc: U.S. DcparlmcnlO!Energy, “Elllucntand
EnvironmentalMonitoringProgram
Ruquircmcn[s,”U.S. Dcpatimtintnf EnergyOrder
5.1/i4.I (JUIIC1990).

DOE 1991: U.S. Dcpartmcnlof Energy,
“Etlvirt)i:lllt.ll[alRCgUIJIOY Gui& for Radiological
Eftlucnt Monitoringand Environrmmtal
Sun’cillanc.c,nU.S. Department01”Energy
putdic.a[i(;~lDOE1’EH-0173T(January 1991).

EPA 1979: U.S. Em’irunmcn[alProkxtion Agency,
“NationalEmissionStandards for Mcntifying,
Assessing,and RegulatingAirhorncSuhslanccs
Posinga Risk of Canucr,nFcdmrl Rqj.wr 44,

197.58643(Ocwdwr1979).

EPA 1986a: U.S. EnvironnwntalPrddion Agcw”y,
‘Gmpilatitm of Air PollulanlEmissionFaclors,”
U.S. Environm’:n~lProtcc”tionAgency rcpntl
AP-42, SupplcmcnlA (Oclobcr 19!+6).

EPA 19t+6b:U.S. IInvironmcntalProtectionAgency,
“GuidrIincon Air Quality Mwlcls (Rcviwxl),”U.S.
Ellvirol]lllclllalProkxvinn Agency rcpmi
EPA-45W2-7tL027R(holy 1986).

EpA 19S7-19~(J:U.S. Enviromncnlalprotection
Agency, “EnvironmentalRadiationData, Report
49” lhruugh “EnvironmentalRadiationData,

RcporI 58,” US. EnvironmcnlalProlc(tioll Agcm.y
reports EPA 52W5-X7-0IX(19X7)throtigh EPA
520/5-89-034(19S9).

EPA 191Wa:U.S. Ellttir(~tllll~olilalProkx[ion Agcm.y,
U.S. Army Corps o:’Engineers. U.S. Fish and
Wihllifr Scrvi(”c,and U.S.D.A. Soil Consrn’aliljll
Scr-vice,‘Fcdural Manual Iiv Idcn[i!yingand
Dclinca[ingJuri.sdil”tionalWctlands,nU.S.
Govcrnlncnt PrinlingOflim (January 10, 1(X9).

EPA 198%: U.S. EnviromncnlalProtc;lion Agency,
‘National lntcrim Primary Drinking Waler
Rcgulatiom,mC“UAJo/ Fedtw/ Rc@u/ions, q“illc

40, Parts 141and 142(19X9),and “National
SccontlaryDrinkingWaler Rcgulaliom,mPart 143
(19s9).

EPA IWYC: U.S. EnvironmentalProtectionAgcnc”y,
“NationalEmissionStandmls for Emissiom O(
Radionuclidcsother than Radon from Department
d’ Energy Facilitics,wCode o[ Fedcru! Rqyhuicm,

Title 40, Parl 61, Subpart H (Dcccmbcr 15, 1989).

EPA IWYd: U.S. EnvironmentalProtectionAgency,
“Test Mttlxx!s for EvaluatingSolid Waste:
Pllysic”al/C&l;li~”alMethods,SW-846,” Third
Edition (1989).

EPA 1990a: U.S. EnvironmentalProlcctionAgcncoy,
‘Gwrcctivc Action for %lid Waslc Managcnwnt
Units (SWMUS)at Ha~arduusWaste Managcmcnt
Facilities,”proposed rrk, Title 40, Paris 264,265,
270, and 271, Fdral Regiwer, Vol. 55, j).30798
(July 27, 1990).

EPA 199[Jb:U.S. EnvirorrmcntalProtcciionAgency,
“CAP-88 Cltan Air Act Assessment Package,”
distribukxlby the Radiation Shickling hrformation
Cim[cr,R5IC Co& Package CCL-542 (1990).

EPA 1991: U.S. EnvironmentalProtectionAgency,
“GuidelinesEstablishingTest Proccdurcs for
Analysisof Pollutants,”Code of Fcdwa/

Regdafions, Title 40, Part 136 (1991).

EPG 1990: Environmcnta!Protection Group,
‘EnvironmcntaiSurvcillanccat Los Alamos

x-2



1.0S ALAMOSNATIONALblBOHATORY
ENVIRONMENTALSUFWEIL14NCE1991

$

During 19X1),”l~~sAli+mm Niilionall~lmwahwy
rt.pt)nLA-12[)1)[)-EN\’(JUIIL.199[)).

i{PC;11W2:Envirt)nnwnldlhl)lt”ttit)nGroup,
“[;l~~’irt)i!!l)t’l!l;tlSurvt”illilll{”t’ill l~I\ Al;itnt)stluring
]lY)(),” IAM A];IIIIIISh’iilit}jlflj1iih]ralory ft’})l)t’l

LA-1227I-MS (Miirch 1992).

F.SG197X: l;llvir(llllllt”ll[;llSurvcillam”vGroup,
“i~llt’irl)lllllt”ill:llSurvcillant”cal IJMAtamlfi
During 1977,”I.ANAlamos Sc”icnlil”i~”Lalrnjratwy
report 1A-7263-MS (Aprii 197H).

ESG I’Ml: [;llvirl)lllllt”llldlSurvt$illamcGroup,

“Ildtlitdogital Surw y of Ihc Silc ol”a f:ormcr
RadiljilL”liVcLiquid WasIt”‘I”rralmcnlPlatll

(T/\-4S) aIItl lht”Ilt’tlucm fkx”iving Ar~”as01”Acid,
Pul”blo.and LAJSAlomosCaIIJ’[jns,l~~sAlamm,
NIowtMexico, I:iml Rrport,” l~~iAlilil]osNa[imv+l
l:llrn~riill)ryrt”pt)rtLA-XXW-ENV/U.S.Department
111Em”rgyrt”pl)rlDOWEV-[)f)[)5/3(J(May IY~l).

ESG IWN: Envirllnn]cnltilSurvcilltim.cGroupj
“El\\’irol~il\tl\lalSumt”illiil\lo~at l~>sA!amos
During 19X7.”h Akimoshlaliolidl bhalory

rt.porl LA-1 130h-ENV(May 198X).

ESG 1W9: El)t’irljlllllt”llltilSurvciltanl”cGroup,
“Ellvirljlllllt”lltalSurvcillanccat Los Alamos
During 1988,”Lm Alanws National Laboratory
n“porlLA-11628-ENV(June.1W9).

Gau[ic”r19X6:M.A. Gautit”rand E.S. Gladn(’ytE&.,
“}{;’31111and Environ nwntalChcmislry at LOs
Alamns: AnalyticalTcuhniqucs, Data
Managcmcnt,and Quality Awurancc,” LosAlamos
Nii[iona!btxwatory wport LA-10300(19X6),
Vols. 1and 2.

(itiutil”r1991: M.A. Gautirr, E.S. Gladnt”y,N. Koski,
5.A. Joncs, and 13.”~.O’Mallcy, “Quality
, ~wtran~x.for }It-al(l)and E.wirljnmcntfil
C“hvmistry:l(x~f),nLoSAlatnm National

htwrwory n-portLA-1220X-MS(Octohcf 1991).

Giltx.rt 1975: R.O. Gilhcrt, “Rt”l”t)ttllll(”ltdatiol~s
Concerning the Computationand Rcporlingof
CountingStatistics fur the Nevada Applied
~AXdo~y Group,n f~attcllcPacific Norlhwcst

Latnv-dloricsrciwrl BFJWL-I.3-368(Scptcmbcr
1975).

Gol”f1~~1: Pcrsonalt“onllnullil”ati(jllbctwccn A.K.
St(jkc”r(EM-8) and F. Gofl ”(ESS-1), 1991.

Grat 1991: W.L. Graf, “GctIii)(>q)t\(Jl(Jgy(>fPlut(mium
in lhc Norlhrrn Rio Grandr Sys(cm,” unpublished
contracl complrlion rcporl, Dcparlmcntof
Geography,Arizona State Univcrsit}4,Tcmpc,
Ari?ma (August 1991).

)kikonswl 1976a: T.E. Hakonsoiland K.V. 130slick,
“Chium- 137and Plutoniumin Liquid Nastc
Dist”hajgcAreas at Los Alamos,” and F.R. Micra,
Jr., and RJ. Pclcrx,“Tht Distrilnt[ionof Plutnnium
and Ccsium ol”Alluvial Soils in the Los Alamos
Environs,”h)(l) in Rudiocwu@y and Energy
Rc.wwctw (Dowtlcn, Hutchinson, and ROSS,
Stroudshurg,Pcum+y!vania,1976).

I{akon.son19761x1“.E.14aknnsomJ.W. Nyhan, and
W.D. hlymullo ‘A.”cumulationand Transporl of
Soil Plutoniumin Liquid Waste Discharge Areas at
LOSA&mos,” itl “TransrtraniumNucliclcsin Ihc
Environnwnt”@occtxlings), InlcrnationalAtomic
Energy Agency rcpofl IAEA-SM-199/99(1976)

ICRP 197(J:hltcrnationalGmlmission on Radiological
prolcctimr,‘prolcclion Agaimst]onizing Radiation
from ExternalSourccs,mInternationalG)mmissiotr
on Radinlogii”alProtc~.tionreport No. 15
(Pcrgamon Press, Ncw York 1970).

ICRP 1975: InternationalCommission on Radinlogicai
Protcc[ion,“Reporton the l-ask Group on
Rcfcrcncc Man,” ICRP Publication23 (1975).

ICRP 1977: lntcrnalitma]C2mvnissionon Radiological
Prolrction, “Rl”c.olnlll(”lldatiol~\”ol”thcInternational
Gmln]issi;m on RadiologicalProtcction,nadopted
January 17, 1977,iCRP Putdi~.ationNo. 26, Antwls

t.ffhc /CRP 1(3) (1977).

ICRP 1979: IntcrnatinnalClmnnissionon Radiological
Protection, “LimiLsfor Intakesol”Radionuclidcsby
Workers,” ICRP Publication30, Parts 1,2,3, and 4
and tbcir supplcmcnts,Anmls oftheK“RP

2(3/4)-8(4) (1979-1982), and 19(4)(1988).

?(-3



JOIIII 1974: t !.[;. Jl~hnAIILIJf?. (’unllingham, ~
Pll}’sic.stll”ibditlllitll(l~y,‘I”hirdEd. (C”.C”.Thomas,
SpringliclLf,Il)imlis,1974).

Klh”hrrIW1: D.C. Kl>lh(.r,“Dt)w-Ratr L“onvrrsion
f-”alll~ml“t~rExltrllal Ihl)(lhun.lo PhtIl(Insand

Elt’L”trluw”U.S. Nuclear Rcgulatt~ry(-’ommission
ruporlNURIX;!C’R-191X(August 19X1).

hvm”r 1977: Kramer, CallahaII,and Awk”ialcs,
“Parlit”ulatcAi\itl)’~t”~(I1Dritr Exhau>lEmissiom+
a1Ihc Zia C’onIpany Asj]hfillPlanl, LAJSAlanNIs.
NM Mcxilw,”Kramer, C’atldhan& Avw”ialcs
rvjmrl(Scplcmbcr 1977).

IAIW1985: L.J. lanr, W.1). Purl~ruun, and N.M.
Bcciwr,“Ntow’EslilluitiugPrl)l”~dur~sfor Surfac”c
RumJ1’1,SvtlinwntYivld,alltlC’onlaminant
Trausplvl in I.AISAla IIIIIS CSl)unlyt N(”w MCXICO,”

LAMAlamos National b~lx)ratt;ryrc~x]rl
f.A-10335-MS(Aj)ril 19HS).

META 1991: T.L. Waldrtm,MET Assm”ititcs,“Qutility
Awrram”tsPr(~jcclRcpoti li)r Meteorological
MonitoringNetwork, }lSE-ti”,META RfiPf
~)1l& IAN L-AUDREP (Scplcmtwr 19°1).

Na[rctla 1963: M.G. Nalrclla, “Expcrimcntat
Slalistit.s,=NtitionalBureauof S[anlfnrds
}L$ndtxxlk91 (National Bureauof St;,mJards,
Washingt(in,D.C., IWO).

NCRP 1975a: Na!iolliilCouncil l)n Radiation
Prt)ttx”tilmand Mcasurcmcnts,“Reviewof ihc
CurrclltState nf RadiationProtcclionPhilosophy,”
NationalCouncilon Radialion Pmlrclion and
Mccsurcnwntsrcporl NW43 (1975), pp. 2-3.

NCRP 1975t;: Natiow\lCiwm”il(m Radiatitw
proltclion and Mcasun.mcnts.“Natural Bac”h.
ground Wdiation in lhc United Sfatcs,”National
Gmnt.il on Radiatil)nPrt~tcc.lionanrJ
Mcasun”mcnLsreport No. 45 (Nnvcmhcr 1975).

NCRP 1984: National Gumci) on RadiirtinnProtection
and Mcasurcmcnts,“Exposurts frnm the Uranium
Series wilb Emphasison Radon and 11s
Daughters,”National Gmncil on Radialimr

Prt~k.c”litw timlMcasur(lln”n[srvpwr Nl~.77
(Miir(t, 15, 19x4).

NCRP 19X;’a:NtilltlnalC(NJII1.il(IIIR;idiittion
Protr~”tIlm and MC;ISUNIIWIIIS,“It~ni7ingRadialioll
Eximurc d Ihr Pt)i)uiaiitw111IhtOLJnikdSIaIcs,”
Nntilw.I C“tmmil1)11Radiati~)nf%lic~litjnand
Mcasurumcnlsn.p(wrN().93 (S(j]t(”n]lrn.r]9H7),

NCRP 19H71xNiilil)miC(~llmilon Radialilm
Pr(~t~’t-ti(mand MuiisunnwnL\,“Exposurr (11-[hc
Populalw in lhc Uni!d S1411”saIItJCanada Irom
Nalural fht”kgroumf Radiation,mNationai Gnrncil
WIfiadi:jli[~nPrtjlcl.ti(]nand Mrasurcmcnts rc~xm
NW94 (Dcccn]lrcr19R7).

NMEIB 1991: Ncw”McxicwEnvir(;mncn[al
ImprovcnwulBoard, Slalt.IJIWOWMcxilw,“Walrr
Suppfy lh”gulti lions”(as amumftd IhroughApril
12, 1991).

NMWQCC 1991: Ncw Mexico Water Quality Control
Gmmission, Stfilcof NCW,M(”xico,“Water
Quality %rmlards for Intcmtatcand ln!rasta[c
Strranw iil Ncw Mcxicoa (as amended through
Novcmhcr 12, 19(~1j.

NRC 1977: Nuclear RegulatoryGmmissilm,
“Calculationof Annuai Dwcs !OMan I“rom
Routim.Rclcaws of R~acmrElllucnls for Ihc
Purposeof EvailrtitingGmlpliamv with 10 CFR
50, Appendix l,” Nu~”icarRcgula[tlryCommission
report, RcguiauwyGuide 1.109(Oc”tolrcr1977),

PurIyniun 1971: W.D. Putljfi[:un,“Piutoniumin
Stn”amChanlwlAlluvium in the LM Alamos Area,
Ncw Mexico,”LOSAlamm Scicnlific Laboratt)o,
rcporl LA-45frl (1971).

Purtymun 1974a: W.D. PrrrIJwlun,“Storm Runoffand
Transporlof Radionucli&s in DP C2myon,LOS
Aiamos Gmn!y, Ncw Mcxicn,=k Alamos
Scicntifk. btx)ratory rcporl LA-574-1(1974).

Purlymun 1974b: W.f). Purtymun and S. hhnxcn,

“GeneralGcohyrlrnlogyof the Pajarito Platcarr,”
NcwMerim GcrdogicrrlSociq Cltidthwk. 25th
Field Gmfcrcnct. Ghml Ranch, NW Mcxico
(1974).

LOSAMMOSNATIO14ALLAW2RArGRY
EFJVIRONMENIALWRVEILMNCE 1991

x--l



LOS ALAMOSNATIONALL4BORATORY
ENVIRONMENTAL SUFWEIUANCE 1991

p,,rly,,,u,l 1974t.: well. hlyllmlt nDispersionand
hf(n’cmcnt(IITri[ium illa ShfilllIwAquifurin
MorItiIIcl;Id ~~llyl)ll,” h Alamm St”itonlific
L41rn)ralttryrvporlLA-5716-MS(Scplcmtwr 1974).

Purlymull 19741: W.D. Puriymun, 1’.G. WCM,and
W,t1,Adi\ll]\,“Prclili)infiry SIU(Jy01 Quiilily Of

M’;ilcrill Ihr Drainirgl’Arta 1~1IhcJCIIM.ZRiverad
Rio (iumhlupr,n 1AMAlamos St”irntifi(ohboratory
rrp(~rl1A-5595-MS (April 1974).

f)urly]llutl1977: W.D. PurIyInun,J.R. Buchholz,and
‘1”.1;Iklkonson, “ChcmicalQuality of EI”llUCJIIS
and the Intlucm.con Water Quality in a Shallow
Aquilcr,”Jwlrnlli O!Ent’ironmtvwl Qnalily 6(1)

(J;~mnry-Mar~.h1977).

Purtynlrrn19H0a:W.D. Pufiymunand }{.Adams,
“Gwhydrology (If Bandclit’rNationalMOIWIIKIII,
Ncw’Mexico,”LAMAlanN)sSc.icntilil”Laboratory
n’porlLA-8461-MS ( 19!40).

Purlymuil 1980tx W.?l. Puflymun, R.J, Pdcrs, and
J.W. Owcm, “Gcohydrologyof Whi[c Rock
Canyon of h Rio Gran& from Ohwi 10Frijoks
C%II)WI,”Los A]amos Scientific Laboratoryrcporl
IA-8635-MS (Dc~”cnl}wr1980).

Purtymun 1983: W.D. Purlymun,M“.R.Hamscn,and
R.!. pctt.m,“fidil)c.hl,llliL.ajQualityof Water in

!hc S!nliow Aquifer in MorlandadCanyon
IW-j7-197N,n Los Alamos Nationalbhoralory

rvpofi1A-9675-MS (Marl”h19H3).

Pnrlymun 1984: W.D. Purlymun,“l{ydrologic
Characlurislicsof the ,MainAquifer in the Ims
Alamos Area: Dcvclopmcntof Grmmdwatcr
Supplies,” Los Alamos National Laboratory report
IA@j57.MS (January 1984).

PUfl)IIIUII1087a: W.D. Putiyniun, R.J. Pctcrs,T.E.
BuM,M.N. Macs, and F.H. Brown, “Background
Concentrationsof Radionuclidcsin Soils and River
Sediments in Norlhcrn Ncw Mrxicn, 1974-1986,”
Los Alamns National Lahora[oryrcporl
LA-11134-MS(Novcmhcr 1987).

Purtymun 1987b: W.D. Purtymunand A.K. Stoker,
“Environ mcnlalSlalus of TcuhnicalArea 49, Los

‘\
Alamtts,N(OWMrxico,” IAKAlamos Nationfil
Laboratory rt.jn)rl1A-1 1135-MS(Novrmtxr
19u7)

FurtyIIIunIWthI: W.D. Purlymun,R.W. Fcrcntxiugh,
M.C. Will itims, and M.N. Mats, “WiilcrQuality ill
Ihc Vicinily01’I:cnlon}lill, 1985and 1086,”Los
Alamtfi Ni+tionaiLahoralory rcjx)rl1A- 1121(1-PR
(March IWW).

Purtymun 198tlt):W.Il. Purlymun and M.N. Macs,
“EllviIt)llrl]~”lllalStudy of I!]CP wtdoof San
lld(”f(ii~so:Rut”crcnccto Waler, St,il, and
StXIiIIKSIILS,mLAMAlamns Natiuna! Lalxm+tory
dmwnwnt LA-UR-8H-3646(No\cnltx”r 19f#).

Purtymun 19WC: W.D. Puriymunand A.K. Slokcr,
“WaterSupply at LmsAlamos: Current Status of
Wcl]sand FuIurcWater Supply,” Los Alamns
Nalional Lalx)ratoryrcpml LA-11332-MS(August
198S).

Purlymun 1990a: W.D. Purtymun, R. Peters, and M.N.
Macs. “Transportof Plutoniumin !howmclt Run-
Off,” Ims Alamos National bhoratory rcp(wl
LA-11795-MS(holy 1990).

Purlymun ]WOb: W.D. Purtymun, RJ. Pctcrx,and
M.N. Macs. “PluhmiumDcposilionand
Distributionfrom Worldwide Fallout in Northcro
Ncw Mexicoand Southern Colondo,” Los A]amos
National L+oratory rcporl LA-11794-MS,(1990).

Purtymun 1990c: W.D. Purlymunand A.K. SIokcr,
‘Pcrchcd Zone MonitoringWell installation,”Los
Alamos National IAoratoIY rtqxni
IA-UR-90-3230 (Scptcmbcr 1990).

Sala?ar 1984: J.G. Salanr, “Produceand Fish
Sampling Programof Los Alamos National
bboratory,’ IAMAlamos National Laboratory
report IA 10186-MS(Scp[cmbcr 1984).

%hoh 1990: L. Soholt, “EnvinmmcntalSurvcillanccat
IAIw-levelRadioactive-Waste-Mamgcmcnt Areas
al Los Alamos Duriog 1987,”Los AhrmosNalioml
LAoratory rcpoti LA-UR-90-32113(1990).

x-5



LOS AtiMOS NAT:ONALIABORATO13Y
ENVIRONMENTAL SUflVEILIANCE IWI

x-()



LOSALAMCXNATIONALLABORATORY
ENVIRONMENTALSURVEIWCX 1991

APPENDIXA

STANDARDS FOR ENVIRONMENTALCONTAMINANTS

\

“1hruughoul Ihih rrporl, t“t)lltot”lllrali(IILsof riitJiOaLo-

Iivc illldL“ht’nlit”ai(“olL\lilucnLsin air and Wdlcr !nmpks

ill{” (x~lllllarcdwilh jwrlincnt slantlanh aml guidelines in

rcgul;l[il~lLsof”Ihkritl and mtc agcncics. No compil-
KIIIICslandirrdsIi)rsoils, scdimcnts, and Iiwdslul”tsarc
avail;iblc. Los AlnmosNational Lalwriilory(lANL or
Ihc I:llM\rilhtry) opcraliowsarc t“ontluclcdin iimmlancc

will)tlirt,~”livl’bJi}rtwmplianl”c wilh t“llvirl~lllllt”illal
slamh rLJs.“I”hcscdirct.tivcsarc (.(lntaincd in
tl”pi~rluwntd“ Energy (DOE) Orders 54(M).1, “C;cncral
l~llt,irl}lllllt”lltalJ@ram;” S4(M).5,“Radiation
}Ir,,l,.t.ti,jn‘lf Ihc Put)licand 111(”f~llvirtjlllll~”lll;”54~f).1,

“illl~’irljllllltlllalProlcclion,Safely, and }Icallh
Prl)hx”[ilmStandards;n5480.11, “Rcquircmcntsfor
lkidialii~nPrl\tm-til>nl“orOccupationalWorkers;”and
5-MI.I, “Ellvirtllllllt”lllalRmJialitmProlct”liontSafely,
and jh“:illh t%m”~”lil~n]nlorml ion k-porting

Rt.[luirt”lllt.l)ls,”Chap. Ill, “M”llucnland Environ mcnlal
hftmittjringPr(]~ralilRcquircmcnls.”

DOJ: rc~ldalt’s ra(!ia!ionl“XJX)SUrC101)11”J)JJt)]il.and

Ihc w“l~rkcrby Iimilinglhc radiationdose thtitcan bc
rc~x.ivcd during rmninc Latxwatorynpcration. Bccausc
wlmcriidionu(.lidcsrcmain in Ihc body and rcsull in
cxpl~surclong allcr intake, DOE requirescon..idcration
{IIIhc dtw commitmentcaused tiy inhalation,ingcs-

[ion. or alworpion of such radionuclidcs. Thi..cwalua-
Ii(minvolves integratingthe dose rcccivcxlfrom
radionuclidcsover a standard pcrimlof time. For this
rcpml, 50-year dwx C“t)llllllilllll.ttlswere calculakxl
using thwc factors from Rcfs. Al anrlA2. The dow
liic[lm adoptrd by DOE arc based on the rccommcn-
LIali{msof Publication30 of lhc Inlcrnalional
C“wnmissionon RadiologicalProtection(ICRP).A3

in 1{)90,DOE issuedOrder 54MJ.5which finalized
Ihc inlrrim radiationprotectionsIanrJard(RPS) for lhc
puldi(”.A~Talk A-1 ]isLscwrrcntlyapp!icaldcJWSS,
now rcfcrrcd 10as putdic dose Iimi!s(PDLs), for opcr-
atiom al the l~twratory. DOE’s cnmprchcnsivcPDL
for radialioncxjx)surcJimilsIhc cffcdivc dow cquiv-
alcnl Ihala mcmbcr of the public can rcccivc from
Do~OJ)Cralk)Jl\[o 100mrcm/yr. Thc PDLs and lbc
i.lfonfialionin Rcfs. Al and A2 arc based OJI

rl-lot~lllll]totldilliol~sof lhc ICRP i+nrlIhc Naliona] Chmcil

on Radialioll Prolcc”lionanrJM(”asurclt]l-tlLs.kl.A4
The cffc(:tivcdose cquivalcnl is the hypofhcticat

whojc-txrdydose lhal would rcsuh in ltJcsame risk of
radialioll-ili(lu~”cdcancer or genetic disorder as a given
exposure10an individualorgan. The ci”tix”tivcdose is
lhc sum of the individualorgan rloscs,weighted to
a(wnunifor the scmsitivityof each organ 10radialion-
iwJuccddanlagc. The weighting factors arc taken from
the rct”ojlllllctldaliol~s”of the IC’RP.Ilc cffcctivc dose
cquivalcnl includesdoses from Ix)lhinlcrnaland cxlcr-
nal exposure.

Radionrrcli& c“t)lK”(”lltraliolLsin air and waler in
uncontrolledareas measured by IIICLalxwatory
survcillam.cprogram arc compared with DOE’Sderived
concentrationguides (DCGS)in this rclxm (Table
A-2).AS‘Ilcsc DCGSrcprcscnl lhc smallest estimated
conccnlralioILsin Wateror air, Iakclt in continuoUdyf(}r
a period of 50 years, that will result in annual cfiixlive
dose cquivalcnlsequal [o the PDLof I(M)mrcm in the
50111year of cxposrlrc.

In addition10ttrc 100 mmntiyr cffcctivc dose PDL,
exposures from the air Palhway are also limitd by the
EnvironmentalProlcdiorr Agcrrcy’s(EPA’s) 1989
standard of 10 mrcnl/yr (cffcclivc dose cquivalcnl).~
To dcmomdratccompliarrccwith these standards, doses
from tbc air pathway aw compared dirvctlywith the
EPA dust limiLs.This dosr!limit of 1(Jmrendyr
rcplaucdIbc rwvious EPA Iimik of 25 mrcm/yr (whole
Inxly)and 75 mrcntiyr (any organ).A7

Fc&oraland state ambient ail quality standards for
nonradioactivepollutantsarc shown in TaMcA-3. IWw
Mexico mmradiologicalstandardsarc generally more
slringcnt than nationalstandards.

For chcrnicalcomtitucnLsin drinking water, stan-
dards have hccn promulgatedtry the EPA and adopted
by the Ncw Mcxica EnvironmentDcpartnwnt (NMED)
(Table A-4).~ TIN EPA’s primary maximum
contaminant Icvcl (MCL) is the maximum pcrmissitdc
Icvclof a cnntamimnl in water that is dclivcrcd 10the
ultirndc u..crof a public waler systcm.A9The EPA’s
secondary water standards, which am not inchlccl in

A-1
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Tuble A-1. DOK Public lh)se limits tind Radiution Protection Standards
for k:xtemtiimid Intertml Exposures

Exposure oJA ny Member oJlhc Public a

Hfectivr Ih)se Flplvaienlb at
Point of Mun.irnumI’t-otmbieF;xposure

All Puthwuys 1Ot)mrcnl/yrC

IHTectiveDose Equivalent at
Point of Maximum J’rotxableExposure

.iir Pu.tirwuyOnly d 1(Jmrcntiyr
Drink”ngWuter 4 mrern/yr

Occuputiorrul Expo.vur@

.S(uchustic/2’’fecfs 5 rcm (annuaicffcctivc dose cquivaicnle)

NontiuchusticEjjects
Lcrrsof Cyc 15 rcm (annuaidose cquivalcnte)
Exlrcmity 50 rcm (amual dose cquivaienlc)
Skin of the whole body 50 rcm (annuaidose cquivalcnte)
Organ or lissuc 50 rcm (al;nualdose cquivalcnle)

Unbm-nChild
Entiw gcstalion period 0.5 rcvr (anrwaicffcctivc dose equivalent’)

ain keepingwith DOE ix>iicy,exposures shali bc !imitcd10as small a fraction of the rcspcclivcannual dose
iimitsas practicable. DOE’s RPS applies to exposures from routine Laboratoryoperation, cxciuding con-
trihuliom from cosmic, lcrrcslrial,and giobal faliout;scif-irradiation;and medicaldiagnosticsources of
radia[imr. Rnulirrcopcralion means normal,plannedoperation and does not include actual or Fotcntia!
accidentalor unplanned rcicascs. Exposurelimits for any mcmbcr of the gcncrai public am taken frcm
!?cf.A4. Limits for occupationalexposurearc taken from DOE Order 5480.11.

b~ USc~by ME, cff~c.tjvcdose equivalent inciudcsboth the cffcclivc dose cquivaicnl from exlc~i mdi-
atinn and the commitlcd cffcctivc dose cquivaicnt to individualIissucsfrom ingcsiionand inhalation
during Ihc caicndar year.

cUndcrspcciai circumstancesand subjccl to approval by the DOE, this effective dose quivalcnt iimit may
bc temporarily incrcascd up to 500 mrcm/yr,provided the dose averaged over a iifctimc does not exceed
tbc principai limitof’100 mrcm/yr.

~his Icvci is from EPA’s rcguialiorrspromulgatedundcrthc Cican Air Act (40 CFR 61, Subpart H).

eAnnuaiCffcctivcdme equivalent is the effectivedose quivalcnt rwtiv~ in a Y~r.

— —
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“I”uhkA-2. 1101{’sDrdvd f“ontwhulhm [~uhlw {INI(;) for Public Dose und
Durivcd Ah”( ‘onctwlruthm (DA(”) fur ( :unmdltd AIYUSa

1)(’(;s fur ( “Axdukd (;uides fur
Ilntxmtrolled Arms lhinldn~ Wukr DA( k for

(p(.urnl.) Systenls {lmtr-oltcd Areas

Nu.slh!c ,Ik Wiml” - (p(lhn!.) (p(X/ml,)

){J 1 x 10-7 2 x lo-~ 11 x lo-~ 2 x lo-f
‘B(” 4 x lo-~ I x lo-” 4 x 10-$ 8 x 10-6

hllsr 3 x 1o-1o 2 x lo-~ N x 10-7 6 x 10-8
‘W’ q ~ 10-12 I x 10-6 4 x lo-~ 2 x 1O-’J
1.37(3 4 x 1o-1o s X ]()-6 1.2 x 10-7 7 x 10-~
11.Iu () x 10-]4 5 x 10-7 2 A10-~ 2 x 10-J]
lisu 1 x 10-IJ 6 x 10-7 2.4 Xlo-~ 2 x 10-11
~lhu 1x 1()-IJ 6 x 10-7 2.4 X 1OX 2 x 10-11
~’tiPu 3 x 10-14 4 x 10-~ 1.6x 10-9 3 x 1()-12
Lwp”l) 2 x 10-1” 3 A 10-s 1.2 x 1:)-’J 2 x 10-12
2:())>” 2 x 10-14 3 x lo-u 1.2x lo”~ 2 x 10-12
241/1111 2 x lo-1~ 3 x 10 ‘; 1.2 x 10-9 2 x 10-12

(pgh2i3] (mgll.) (mg/lJ (@m 3,
—

Naturnl [Jranium I x I(JS H x 10-1 3 x 10-2 3 x 107

‘I(;uidt’sI“lvuntwnlrollcdarciisarc hmrd on DOE’SPublic Dow Limit (PDL) for thr gcncrat pub]ic;A4lhosc for
(xllltrt~ll(dan’asarc bawd tm lm”upatitmalRadiationPnm.t”tionStandards (RPSS)for DOE Order 5480.11
(’RadialitwPn}!rdion for OccupationalWorkcm,”Dcccmlwr21, 19Nt). Gl!idcsapply 10conccnlralions in excess
{~t’III(w ()(.(.urringnalurallyor [hatarc duc 10fallout.

“Chidts Ilw~’9Puand ‘JSr arc tht”mostappropriate lo usc for gross alpha and gross beta, rcspcctivcly.

Ihr NMED Wall-rSupply RcgulatiorLsand arc not
(“lll”(lr~.c.:11)11.,rrlatr 10contaminants in drinking wa[cr
Ihat primarilyaffix.1acsthrlic (iualilirs associakxiwith
puldi~”alx”cptanccof drinking watur.AQ.AIcomsidcrably
highert.oll(”l”ll[r~tit}tLsot’lhcsc ronlaminan~s.hcahh
inlplicalionsmay ariw.

lladil]a~”livilyin dlinking watrr is rcguliilcdby EPA
rcgula[i(!ms(wnt.aincd in 40 CFR 141A9and Ncw
hlcxi~”t)Walrr Supp]icsRcgulaliom$,!ikcfinms2(I6and
Z[)70A~‘l.]lt.Sl.rl.gulaliolLsI)nwidcIhatcomhinrd ~~hRa

and ~~hi?amay not CXCCWI5 x 10-9pCi/mL. Gross
alpha autivity (includingz~Ra, b “[excluding radon and
uranium)may JIMrxccwl 15 x 10-9pCi/nlL.

A scrrrning lcvrl of 5 x iio-9pCi/nlti for gross
alpha is rslablishcd to dck.rrnincwhen analysis specifi-
cally for radium isotopes is ncccs.sar). In this report,
plukmium conrcn[ratioiLsarc romparcd with both the
EPA gross alpha standard for drinking water (TaMc

A-4) and the DOE guides cakulatcct for the DCGS
applicaldc to drinking water (Table A-2).

For manmade hc[a- and phnton-cmitting radionu-
clidcs, EPA drinking water standards arc Iimiu”dto
conccntratiomsthat would result in dosw not cxcceding
4 mrcm/yr,calcu]atcdaccording to a sprcilkd procc-
durc. In addition, DOE Order 5400.5 requires that
DOE+pcratcd public waler supplies not cause wrsons
consuming the water m rcccivc an cffcctivc dose
cquivalcotcxcccding4 mrcnVyr. Drinking water
conccntrationguides based on thi.. rcquircmcntarc in
Table A-2.

]n its rcgulatirm, the EPA has established minimum
conccnlraliomsof ccrlain contaminants in waler
cxlraclcd from wastes that will cause the waste to bc
designatedas hawdous by reason of toxicity.AIOTbc
loxicilycharaclcnslic Icacbing proccdurc (TCLP) must

.-
A-3
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Iaitl)ina[itulSyst(m (NPDF3) dist.harg~”sinto il(~nllillly

dry canyomswhclc lhc allainaldc rrs(”is only Iivcslm.k
and wildlife walcring. 111this rrporl, surlk”c Wal(”r?,illld

:ihalhw a!:uvialwater sawplc analyws arc tx}mpari”dII)
thrsc vahm as a polcilliatactual usc 01”!II1owater
rcgardlrss of whcIhcrIhc wiilcris dirct”l]yfrom aII
NPDES outfall.

“1’uMcA-3. Nutiontilund Ncw Mexico Ambient Ak Quulity Standards

Averuging New hkxko l.ederul Stnndwds

Polluhmt ‘Ihnc [Jnit Stundwd Primwy Second=

Sull”urdioxidr

‘1’t)L3i!;uspcndd
parlinrlalc mallcr

PM ,.l!

Carhm monoxide

o/orlL!

Nitrogendioxide

Lead

13cryllium

.\\tlcslos

Heavy mcfals
(lolal cx)nhinc~)

Ncmmctham
hy(lrocarhuns

Annual aridmlctic nwatl
24 hi,~rsa
3 houfia

Annualgcomclric mean
30 days

7 days
24 tloursa

~nnual arilhmclic man
24 houts

8 hoursa
1hour?

1horrrc

Annualarithmetic mean
24 hollr’sa

Calendarquartur

3(Jdays

3(Jdays

3(Jdays

3 hours

ppm
ppln
ppm

pg.hn~
pghn~
pgm~
~g/m3

pg/mJ
p@~

ppm
ppm

ppm

ppm
ppm

pg/m3

@m3

pg/m3

pg/m3

ppnl

0.02
(),10

6(J
90

110
150

8.7
]3. ]

0.06

0,05
0.10

0.01

0.01

10

0.19

0.03
0.14

5(J
150

9
35

0,12

(!.053

:.5

0.5

50
150

().;2

0.053

1.5

aMaximunlc(mwIIIrirIi(:n, not to bc cxcccdcdmore than once pcr year.
~pa~i’.l~srn~asurl,dal an cffcclivc diarnckr Of<10 p:n.

~hc standard is attainrd wbcn the cxpcctcd numberof days pcr calendar year with maximum hourly average
c.onccnlraliomsahovc lhc limit is sl.

A-4
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‘l”dk A-4. Mtmimum (;ontamintmt Ixvei in the WMerSupply for
Inorgtmic (:hemicids, Organic {IhendeaLs,and Ibdiochernkdsm

hwgwic f~henticui M(:l. R.udlochtmitwi MCI.
(’ontimirwnt (mg/1.) (hmtaminant

Pritnwy Slundurfls
Ag 0.05 Gross alphah 15 x 10-9pCi/mL
As 0.05 Gross beta & photonc 4 mrcm/yr
Ba t H3 20,0C0x IU-9wCi/mL
CM (MJlo ‘%r 8 x 10-9pCi/mL
Cr [J.(J5
F 4.(J
Hg ().002
NOj (tisN) 1(J
Pl) 0.05
St’ 0.01

Secondury Stanalmls
c1
al
Fe
Mn
S04
Zn
-ins”
pti

25(J
1
().3
0.05

15(J

5.(J
500

6.: -, Y

MCI.
Oqynic (Themicai(:ontamihant (I@.)

in.$1’~”ti~’idt~.$:
Endrin (1,2,3.4,1!).10-hcxachloro-6,7-epoxy-1,4,4s,5,{. . .I : t .;;,~-!,4-:mdo,
1“JILIu-5,&dimcthano nap;halcnt) 0.0002

Lindam (1,2,3,4,5,6-l]~”xa~”hl(}rocy~”l:)hc~ nc, gamma isomer) 0.004
Mcthox}’c.hh)r(1,1,1-Trichloro-2,2-bis[p-m~thoxyphcnyl]cthane) 0.1
Toxaphcnc (Clo Hl(,C,g - tcchnica]chlnrmatcdcamphene,6749 percent chlorine) 0.005

Hcrhicitfe.v:
2,4-D, (2,4-Dicblorophcnoxyaccticacid) 0.1
2,4,5-TP Siivex (2,4,5-Trichloropbenoxy-propionicacid) 0.01
Total trihaiomcthanes(TTHM) 0.10

A-5



Other Organic Contutninants:
&’nn’nt”
VinylChloride
C.arh)ntclrachloritic
1,2-Dic.tll(lrLl(”llnllc
Tricstllort)t”thylctlc
1,1-Diclllt)rt}cttl}”lt’llt”
1,1,1-Trichloroclhanc
para-Dic”lilt~r(Jh”il~ollc

Microhiologitwi (hmtumimmt

LOSJUAMOSNATIONALLABORATORY
ENVIRONMENTALSURVE1l-lANCE1991

“I”tddeA-4 (f?ont.)

OSMJ5
0.002
0.005
().005
0.005
().007
0.20
0,075

MCI,

Toul cdiforms - prcscncc 5% of samplcshnnnth
Fecal wdiform or E. Coli - presence OsampIc/monlh

aRcfs.All and A9.

%CCICXIfor discussionof applicationof grossalphaMCL and gross alpha acrccning Icvclof
5 x 1O-’JpCi/nlL.
%crccnirrglimit for gross Ma aclivity is 50 x 10-9pCi/mL.~

dRcf.A8.
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‘Nv’””MENT”’sL’RvE’w””” ~

‘I”o%iclly(:htutwt~ristic l~;!ching Procedure l~vels~.b

(?ontumlntmt (n@l.)

Amt”nic
J3arium

BCII?A’IW

CkJmium

Carlmn Iclrachloridc
Chlordanc
Chlmdwtwnc
Chloroform
Chromium
O-c”r(”sol

In-c”rl”sol

p-crts(d
Crt”sol
2,4-D
1,4-Dic.hlor~}k*llztglc
1,2-Dichlnrnclhane
1,1-Dichloroc[hyknc
2,4-Dini[rokducnr
Emtrin
Hcptw.hlor@Id its qoxidr)
Hcxachlnrohcnwnc
Hcxachiorobutadicnc
tkxachhmcth~nc
LcatJ
Lindanc
Mercury
Mcthoxychlor
Methylethyl ketone
Nitrohcnzne
Pcntachlorophcno]
Pyridinc
!Wcnium
Silver
Tctrachkwmhylcnc
Toxaphc+c
Trichloroctt,ylcrw
2,4,5-Trictdoropbcnol
2,4,6-Tric’ulorophcnoJ
2,4,5-TP ;Silvcx)
Vinylchloride

5.(J
100.O

Us
1.0
0.5
O.(J3

1O(J.(J
6.(J
5.(J

2(KJ,(J
20(J.O
200.(J
2MMJ

10.0
7s
0,5
0.7
0.13
002
(J.008
0.13
0.5
3.0
5.(J
0.4
0.2

10.0
200.0

2.0
10000

5.0
1.0
5.0
0.7
0.5
0.5

400.0
2.0
1.0
0.2

Unccntratioms of inorganiccontaminantsthat constitute hazmdous waste,
bRcf.AIO.

A-7



~-”—
LOS AIAMOS NATIONALLABORATORY
ENVIRONMEN”rALSURVEILLANCE 1991

‘~

I’dde A-6. Wildlife Wtitering Wmdw-dsa

l.kstock (%ntumlmmt Concwntridion(n#14)

Diss;ktJ Al
DissolvctJA
DissolvcxtB
DissolvedCd
Dissokd C*+3C‘6)
DissolvwlG
DissolvtxtCu
DissolvedPb
Total Hg
Di~solvcdSk
Dis~olvcdV
DissolvedZn

5.0
0,02
5.(J
().05

1.0
1.(J
0.5
0,1
O.(JI
ooo~

0,1
25.(J

8 Ref. All
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Al.

A~,

M.

Al.

r15.

A6.

U.S. IA.l):lrllm.nl 1)1”Cm’rgy, “Ink”rnal DOw
C“t)ntflrsionf:fitlt]rs Ii)rCaltwlalhw tjf Dose

10IIIC Puhlil”,” U.S. IXparlmcnl of Energy
rcporl DOl;/&;tl-(W71 (July 19WJ.

U.S. Dcparlmrnt of Energy, “Exlcrnal
IXM”-l&ikOContcrsiwl Fa~wwsft~r
Calc”ulalion (Ii”D.ISC11)It)(’ Public,” U,S.

h.l~ilrllil(tlt ()( Energy rqror[ DOE/El\-
0070 (July 198 S).

InlcrnaliwlalCtmlnlissiollon Ra41iological
Prohx.lion,“Limits (or Inhlws U(Radionu-
c“lidl’sby W“(lrkc’rs,”ICRP Putdil”alion30,
parts ], 2, and ~, and Ihcir suj)ph”mcnLs,

Antltds (Jftilt’ K“RP 2(3/4) -8(4) ( 1979-
]()~~), all~ puldk”i41h)n30, Piitl4, 19(4)

(198X).

Nalion:\lCouncilon RadiationProtection
and ‘tft’tisurl’llll”llLs,“Rt”c.ollllllcolldatiolLs”On
LinliLsfor Exlmsurcto IonizingRadiation,”
NCRP rl”pnr[No. 91 (June 1987).

U.S. Drpartmcnt of Energy, “Radiation
Pmlw.lionof Ihc Puldicand IIJCEnviron-
m~’nt,nU.S. Departmentof Emvgy Order
5400.5 (F1.!mmry8, 1990).

U.S. Ell\ir#.lll,r\cillal?rokxtion Agency,

“4(JCFR61, National EmissionStandards
for HazardousAir POllULVILS,

LOS AMOS NATIONALLABGRATORV

‘N’’RONMENT”s”RvE’L”N””” ~

A7.

A8.

A9.

A10.

All.

A.()

Radiwml”litlcs; Final Ruleand Notice of
ltct”ol~sidt.mtit)ll,-Federal Rcgislcr 54,51

(153-51715 (Dcccmhcr 15, 1989).

1).S.Envir[]nmcntalProtection Agency,
“NationalEmission Standard for Radionu-
( Iidc Emissionsfrom Dcpartmcmof Energy
I:acililics,-C.udeof Fculral Rt’~ulutions,

‘1.’illc40, Parl 61, Subparl H (!985~,

Ihwironnwn tatImprovcmcnt Board, State
(If Ncw Mcxicw,‘New Mexico Wakr

Sujqdy Rcgulaliom%,n(as amctukd through
April 16, 1991).

(J.S. Environmcnbl ProtectionAgCIKOy,

“NationalPrimary Drinking Water Rcgula-
tioms,”Cudc oJFedcrul Rcgulutions, Title
4(J,Pans 141and 142(1989), and ‘Natioml
SctxmdaryDrinking Wa[cr Regulations,”
Parl 143 (1989).

U.S. EnvironmentalProtccliorrAgency,
“Title4(J,Pan 261, Idcntilicationand
Listingof HazartlousWaste, Table 1.
Maximum Ci)nrcntrationof Contaminants
for the Toxicity G)nccntrations,” (JrJly1,
199(Jedition),

Ncw Mexico Water Quality Control
Commissi(m,”Water Quality Standards for
lnlcrsralcand IntrastateStreams in Ncw
Mcxico,nScc[ion 3-10j ,K (as amended
through(Mohrr 8, 1991;effective
November 12, 1991).
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APPENDIX B

UNITS OF MEASUREMENT

llrroughrwt this rcporl the InlcnratioilaiSystcm The wluivalcnlS1units arc the bccqucrcl (By),
of Unit..(S1)or mclric.syslrm of mrasurcmcWshas :“oulomb;Icr kilogram (C/kg), gray (Gy), and sicv-

bccn uscti, with som cxccptiorw. For units of crl (Sv), rrspcctivcly. I“atrlcB-1 prcstnts prefixes

radiation at”livily, exposure,311LJdose, U.S. usedin this rcpotl to dctine fractiowsor multiples
Customary Unik (that is, curie [Ci], rocnlgcn [R], of the base unilsof mcasurcmcnts. Table B-2 prc-
rad, and rcm) arc retained hccausecurrent stan- scnts conversion factors for wn~erling from S1
dards arc wriucn in tcrrnsof Ihcscunils. units 10U.S. Customary Unit,,. Table B-3 presents

common mcasurtmcnl abbreviations,

Table i]-1. PrefixesIJsedwith S1(Metric) [Jn/t.%

Pn!fix k“nctor Sjmbd

mcga
kilo
ccnli
mini
micro
nano
pico
fem’o
attc

1dfJoUJ(Jof I(P
1000 or 103
(J.(J1or 10-2
0.001 or 10-3
(J.(JOO(NJIor 10-6
MwJOOOOl 0: lo-~
OWOOOOWMJ1 w 1(J-12
0.00WWWOtWl w 10-15
O.WXMWOOOMKIO(JO(J1or 10-18

M
k
c
m
P
n

P
f
a

Table B-2. Approximate Conversion }“actrmfor SelectedS1(Metrk”) IJnits

To Obtain
Multiply S1(Metrk) [Jnit IIy IJ.S.Customary IJnit

Celsius (“C) 9/5 +32 Fabrcnheit(°F)
Ccnlimctcrs(cm) 0.39 Inches (in,)
Clrbicmeters (m3) 35 Cubic feet (ft3)
Hcctarcs (ha) 2.5 Acres
Grams (g) 0.035 Gunccs (Ozj
Kilograms(kg) 2.2 Pounds (lb)
Kilomclcrs(km) 0.62 Miles (mi)
Liters (L) 0.26 Gallons (gal.)
Meters (m) 3.3 Feet (ft)
Microgramsper gram (pg/g) 1 Parts per million @pm)
Milligramsper Iitcr (m@) 1 Parts per million @pm)
Square kilometers (kmz) 0.39 Square milfi (mi2)

B-1
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‘1’tdde11-3.(lmmwn Mewmetnent Ahhmviations
1

aCi
BIu/yr
L“L”/scc
C“rm

cl’s
Ci

cpntiL
fCi/g
ft
f,3/s

gal,
in.
kg
kg/h
L nr
lb
lb/h
fin fl
m31s
pci/L
pCi/mL

I@
pg/m3
mL or ml
mm
pm
pmho/cm

mCi
mR
mrcm
nCi
nCi/dryg
nCi/L
ng/m3
pCi/&y g
pCi/g
pCi/L
pCi/m3
pCi/mL

P&!!@
pgfm3
PMIO

Sq ft (f?)
TU

atlocuric
13rilisilIhcrmalunit pcr year
cubic cenlimctcrs pcr second
cubic feet pcr minutu
cubic feel pcr second
curie

countspcr minult pcr Iitcr
fwntocuricpcr gram
foot
cubic feel per second
gallon
incb
kilogram
iuiogramper hour
lilcr
pound
pound per hour
Iincar feet
cubic meter pcr second
microcuricpcr iilw
microcurieper miiliiilcr
microgrampcr gram
microgramper cubic mcttv
milliiilcr
millimeter
micromclcr
micro mbo pcr ccntimckr (mho is the

reci~rocalof ohm)
rnillicuric
millirocnlgen
millircm
nanocurie
nanocuricpcr dry gram
narwuric per liter
mnogram per cubic meter
picocuricpcr dry gram
picocune per gram
picocurieper liter
picocurieper cubic meter
pimcuric per milliliter
picogramper gram
picogram percubic meter
small particulate matfer (less than 10

microns in diameter)
square feet
Iriliumunit

B-2
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APPENDIX C

DESCRIPTIONSOF TECHNICAL AREAS AND
THEIR ASSOCIATED PROGRAMS

IAJ~-aliomof (IIC l(chni~”alareas (TA) l~iwralcdby
tiic l~boralory in b Alan]{\sCkunly arc shown in
Scl”.II, Fig, 1!-4, TIK main programscomiuuiwi at each

(JI”tiIc areasarc iistcd in tilis Ai~iwndix.

ISA-2,(nuegu Site: Omega WtvdRt”atior,an #-
:4W nuclcat Nst”arcitrratlor, is iocalwfhere. 11srrvcs
ir:;a rcscnrchtooi by providinga sourceof ncutromsfor
t“uml;imcrrlalslwiics in nut’ludrphysi(~ and associalrd

Iichi:t.

‘1’.%-3,{%re Arm: in this main technicalarea of
IiIr Laboratory is IiwAdministrationBuildingIilat
conlains Ihc Dirct.tur’solli~”camtadministrativeoflic”cs
and Iaboraloricsfw several divisiom. Olhcr huildings
hl~ustthe central computing faciiily, maturiaisdivision,
sl”icnccmuseum, chemistryand materialsscicncc ]ah)-
r~lori:ss.i)hysicsIatx)ratorics,technic aishops, cryo-
gcnitcsIahjramrirs, a Van tic Graaff accclrrismr,Ihc
main cafcturia,and the Study (2tltcr.

‘I”A-5,IJeta Silv: Thissitecontaimsomephysicai
sui)ix~rtfunctiom, scvcrai archacoiugicaisites, and en-
vironmentalrnoniloringand huffcr areas.

‘I-A-6,Two-MiIe Mesti Site: This site is used in Ihc
drvt.iljimmrtof special dckrnawrs to initiatehigh-
t’xpiosivcSyslclns. Fundamcntaiand ai)i~iicdresearch
in sui)portof this activily includes in~”uligaling
phenomenaassoc”ialcdwith initialinghigh explosives
and research in rai}idshouk-inducedrcactiom.

TA-8, (;’1’Site (*jrAnchor Situ West): This is a
d}nan]ic tcslingsilt operatedas a scmicc facility for
h. entire Lahvatory. 11maintaimscapability in ail
mndcrn nrmdcstnrctivcIcstinglcchniqucsfor cmuring
qualilyof material, ranging from tcsl wcapomscompo-
nents to bigh-pressuredies and molds. Principal tools
iuclmicradiographic[cuhniqucs(x ray machinesto
1,00”),MJOV and a 24-McV hctatrrm),radioactivc-iso-

1O!W”Lc(”tlnIqucs,ullrawnic. ami iwnclrant Icsling, and

t“it’t”trl>llla};l)t-li(.tt”stmcthmh.

‘l”A-9,.~nchorSite Iiast: Al ti]issilc. fabrication
feasibilityantii)ilysicalpmpcrlirs of cxi)i(mivl+sarc cx-
plorcti. N(w organic Lwmptwndsarc invl”stigakx!for
possibir USCas explosives. Sloragc ami stabiiily proij-
icm arc also studied,

‘l’A-l1, K Site: Faciiiticsarc iocatcd here ft]r Icst-
ing cxpiosivrs t“oIIIponenL$and syslcms under a Varii”ly
of t’xtrcmcphysical svwironnwnt.s.Thr facilitiesarc
arranged so lhal testing may h“ controii(d and (hscmtxi
rcmottiy and so thal ricvic”cs(wnlainingrxi)losivt”sor
radioaciivt maicrials,as well as thow containing
nonha?ard,wsmalcrials, may iw lcstcd.

‘1’A-14,Q Site:This dynamic testing silc is uwi
for runningvarious tests on rclalivclysmaii cxidosivc
charges and for fragmcnl imi)aclIcsls.

TA-15, R Site: This is the home of PHEI?MEX, a

muitijdc-cavilyclcclrwl acccicralor capahic of prtxJul”-
ing a very Iargc flux of x rays for c.crtain Sb”caiwlts
dcvclopmtnl problcm!sand ICSLS.This silt is also usul

for ihc invcstigatmnof wca~xwsfunctkmingand sys-
tcms hchavior in non-nucleartests, prim”ipaliyby c!cc.-
Irwricrecording mcams.

TA-16, S Site: Invcstigalioru+3t tilissite inclmic

dcvclopmcnl,cngincxringdesign, protolypcmanufac-
Iurc,and cnvirorrmcntalIcstingof nucicar wcajxms
warhead systcms. Dcvciopmrnt and testing of high
cxpiosivq piasticsoand adhesives, and rcscarcilon
processdcvclopmcm for manufacture01itcms usi~g
these and other materialsarc accompiishui in cx[cmsivc
facililics,

TA-18, I%@Cto IAsoratory Site: The funda-
mental bcbaviorof nuclear chain rcactiom with simple,

c-l
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lttw-~)t)w’trrt”il~”lorhtallttl (“rilil”alirss(nildicsis sludicd
II,r(. I:xjx’rilm’lwsarc ~lpcral(’dby rcmtjlctx)nlr(~~and
tIlw rt’ld by L“loswl-t”irl”uiI k’lcvi~jon. “1’hr mdincs

;Irl’ hIIIISLOdil) Iwildillgs Iim)w’n irs kivirsaIIdan’ rrscd
I>lilll:lrily lo pr(nidc a cxllllrl)llltl IIICtiIL\ :)t” ;Ihwnlldinga
LI11il.;lI ;InlIjunl (It”I issi(}mil]lcIuak’riirls. I“t;is i!;L!l}ncI(I

>luLJyllItot“l’1’t”t”ls1~1”~’;iril)us ~h;ipl”~,sim, dml lx~nligu-

r:lII(IIIs. ‘l”hrs~.mat’hin~.sitrl.a1:,1)Us(”d:1sa stmr(”c111
li~~iilll llt”ulr(~nhill !;lrgr qu;inlilirs l“orcxpcrimcntiil
IJlil]~(l\l\.

“I”A-21,1)1)Silr: ‘l”lIi>silt has Iwo prinmry rcscarth
;Irt”as: [) W(OSItind LIPF.asI. DP ‘JJcstis txmccrnrd
will)t“llcnlislryrcslari’h; DP i2rsIis IIICOhigh-tcnqn”ra-

Iur( CII(IIIistry irwlIriliumrcscart.hsilc. Currcn[ly,
sl”~c”ml slru~”lur~’harc uudcrgt}ingdt”c”(lll~llliltatilllland
d(lt!l~llllissilllli[lg. The Iuturc usc o(TA-2 I is hckg

hlud itd.

“l”:&22, ‘1.1)Sit&: This siic is uwd in Ihc ttwclop-

IWIII of spct”ialdcl~.mrtomto inilialc high-cxp]osivc
\!>ll.111>.FumhllnunlalamJapptitxlrcscar(”hin supporl
(II”lhis a(”li$’il)’im”ludcsinvestig:ilingphcmuncnaasso-
t.1:1ILd with iniliaIing high explosivesamt research ill
ni~~idShINok-imlut.rLt r~’m.li(lm.

“l”:\-:/l, hl;ig:l~ine Arm A: ITA is an explosives
>Itlragt”;Irt.a.

“I”A-M9}11’Sk AIIold high-prc~surc,triliumhan-
t.llillg l“a(.ililyl(M”aIt.LIhere is t~.ing phascxltIUI. The

\;II itlml R;tdilj A\trlInomy Obsrfiatlwy’s Very Large

Iklwlim Arrti}’TclcMwjwis Ioc.atcdat this silc.

TA-M, ‘l”enSite: Nu(.lcarsalcguards research and
dlSlOIIIIIIIILOIIt, w.hi(”llart’twnrluc.tcdhere, arc cnnccrrrcd
will) Itt”hniqucs f(v nondcstnrclivcttclcclion, ittcntifi-

tvili:m, and antilysisof fissionaldr isolopcs. Rcst=aruh
in rca~lor safety and Iascr i“usionis also dent here.

“1”:1-.36,Koppa Sit~: Variousexplosivesphcnum-
cwi, sui.has Monalion vclucilyoarc invcsligalctlal Ihis
d}Il;tnlic.lcslitig silc.

TA-37, Magazine Are&I(!: This isancxplosiucs
sl(m~grsilc.

‘l”A-39,Anchl~(%nyr.rnSite: Non-mxlcar wcapom
twhavioris strrdicdhere, primarily hy pholographit”
lccbniqucs. lnvcsligaliom%arc also Imlc iulo various

j)l)t”rll)lllt’llologi~”al”iisp”(lsof cxpbsivcs, inlcra(”liomof
cxj)hmivc$,and c1ph~sioruin~’ldvillg(Ilhcrmaterials.

‘1’A-40,Dk”Site: This sil~:is used in 1}ICrlcvclop-
mcnt of special rlclonatlwsto initiate high-explosive
systcms. Fundam:nlal and applied rcsrarch in support
of this at.tivityini.hrdcsinvestigatingphcnonwna asso-
uiattxtwith initiatinghigh cxplosivcsand rcscari”hin
rapid sht~~”k-indu~”cdreactions.

‘l”A-41,W Site: Personnelat this silc engage pri-

marily in cnginccring dcsigd and rtcvclopmcnl 01

nrrclcarvomponcnls, including fabrication and cvalua-

Iion of Icsl malcrials for wcaporw

‘I”A-43,Ueullh KeseiwchI.dorutory: Research
performed al this silc inclurlcscellular radiohiology,
biophysics,mammalian radiobiology.and mammalian
mctalxdism. A Iargcmedicallibrary; special counters
uwd 10measure radioactivityin humansand animals;
am!animal quarlcrs for dogs, mice, and rnonkcysarc
also Iocatcd in this building.

‘I”A-46,WA Site: Applied plwtochcmistry,which
inclruicsdCVtlOpIIICIItof technologyfor Iascr isotope
separationand Iascrcdranucmcnl of chemical pro-
CCSSCS,is invcstigalcdhere. Solar cocrgy research,
particularly in [hcarea of passive solar heating for rcsi-
dcnccs, is also Am at this site,

‘I”A-48,Riidiochernistrj”Site: bboralory scicn-

iist..and tcchniciam at this silt study nuclear propcrlics
of rarlioactivcrnatcrialsby using am!ytiual and physi-
cal chcmislry. McasurcmcnLsof radioautivcsubstances
arc made, and ‘hot CC!I.S”arc used for rcmolc handling
OfradioactiveM3k!rials.

TA-49, Fr@d~sMesa Site: This site is currently
rcstriclctllo carc~ui!ysclcctcd functiwis bccausc of its
location near Bandclicr National Monumentand past
usc in high-explosiveand radioactive materials
cxpcrimcnts.

—
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‘1’A.~(),WUS@ hfunu~wnttnt Site: Pcmmncl al

Ihihsilt have rcsp<llLsitJililyfor Ircaling and tlisimsing

(~fIIIOS1jndkslrjal Ijquid and rwlioac”livc liquid wahlc

rt.~”civcd Irum LatxwalofyW’hnil”alaicast for ttcveiop-
IIKIII (d”improwxlIndhtxh of solid waslt Irt.alnwnl,
and Ii)rconlainmcnlof radiotitlivilyn“nltwwiby
Irvatmcnl.

‘ISA-51,Animul F;xposurek’ucllity: At tilissilc,

aninlals arc cxpowti to nonradioactive toxit- malcrials

II} rlclcnninc bil}h]gilsalcflkx”tsof high and !~.!~

(’xpl)sllrt’s.

‘l”A-52, Reuctor DevelopnwntSite: A widevari-
c1.’of aclivilics rcialcd 10mrclcarrcaclor pcrfonnancc
and safely is d’.:wal this silc.

TA-S3, Meson Physicsk“acility:The b)s Alamos
Mrson Physics Facility,a Iincarparticleaccclcrator, is
uwl to corrdud research in areas of”basic physi(%,tan-
t“crIrcatmcnt,matcriaissludics, and isclop prnduclion.
The Los Alamos Neutron Scaticring C.i”nlcrand the
Proton ShwagcRing arc a!so loralcd at [hisTA.

‘l”A-54,WIMtellisposn~Site: Tiw primary function
& (hissite is radioaclivr solid and hazardouschemical
v.’astcmanagcmcnland disposal.

‘I-A-55,Plutonium k“ucllitySite: %occssing nf
idutoniumand research in idutoniummctaiiurgyarc
done at [hissilc.

“1-A-57,Fenton )lill Site: This is thr!locationnf the
bdwratory’~ WI Dry Rockgcothcrrnalproject.
Suicntistsat this site arc studying the possibilityof
producingenergy by circulatingwater through hot, dry
rock iocalcd hundredsof mclcrs below the earth’s sur-
face. The wa[cr is heated and then brought10the srrr-
facc to drive cicclnc generators.

I“A-59, OccupationalMeaith Site: Occupalicmai
hcaililandcnvirOnmcntaiscicncc aclivilicsare con-
duclcd at this site.

c-3

‘l”A-60,Sigrntihlesu: This area txmlainsphysil”;l]
sui)iwl an(l inf’raslrut”lurcfat”ilitics,includingtill”Tcsl

Fabriuzliot!i:aciilty.

‘l”A-61,tk$t Jemez Road: Tilis site is LJscdfor
i~ilysil”aisuppwt and inj”raslru(”lurrltitiiilics, im”iuding

lhc siinilar) lah~lill.

‘1’A.63:This area contains idtysicaisui)iwrt l“aciii-
Iivsoiwrat(d by Joim..onGmtroh inc.

TA-64: Tilis is Ihcsilt of the Clntrai Guard
Faciiity.

TA-66: I“kk silt is used for imhliuand coqxwatc
inlcrfacc futwlions.

‘ISA-69:Tijis undcvclopcdTA scrws as an
~’llt’irt)lllnl”lltalIwffcr for lhc dynamic testing area.

‘I”A-70:This undcvciopcdTA serves as an

cnviromncntaitruffcrfor the high-cxi)iosivcslcsl arra.

TA-71: This umicvciopcdTA serves as an
cnvironnwntalbuffer for the high-cxidosivcslest arra.

“ISA-72:This is the site of the Protct”livcFort”cs
Training faci!ity.

‘I”A-73:This area is the Lm Alamos Airport.

“1’A-74,Otowi ‘I”ritct:This large area, bordcving
San IidcforvsnPucbln on the cast, is isoiatcd from most
of Ihc Liixmrtory and conlairrssignificant conccvWa-
Iionsof archacoingicaisilcs and an cndangcrcd spccics
brwding area.
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Jnclusionin

3.29tl

3-J02-~]~A
14-35
15-184b
16,Area.p
16
16
16-88b
16-I 1~0
21-6jb
22.24
3s-85
35-12s
36-8b
39-6
39.57
40, SDS
40-2
5@].60Ab
50. 1.6(jUb
50-1.Bw7-p
50-37.1J5b

50-37.1 ~5b
5fJ-37.~]7
50-37.I j7b
50-37.~jgb
50-37.C~b
SO-37.CAJ
50-69b
50-69b
so-l 14
50-1]4b
50-137fJ
5(L138d
50-139
5(J-140d
53-]@
53-166b
53-if@
54, Area.G Over PiI 33b
54, Area-G

OB/OG - ‘
Landfill
OB/OD (6 Ullil$)
Sudkw impoull~lllcllt
fillbincr
lllt”illcm((,r
~lllaitt(-r
(hnfajJ]~r

Surfa~.cimp)un~lncnt
Surfa~.cimpu~mcnl
oBIOD
oB/OD
OB/OD
oB/OD
~)tlbill~r
G}llbjncr
G)tlfaincr

A~)vc Ground Tank
Above Ground Tank (2 Uni[s)
G)n~incr
~Jlbjncr
@Uahcr
GMJbincr
incincrat~r
Incincrafor
ChJbincr
GJnfaincr
GJnfaincr
Gnbincr
Gllaincr
Gnbincr
Chbiner
tinblncr
NE Surfa= Jmpoundmcnl
NW $urfa~ lmpOu~mcw
S Surface Jmpoundmcti
Gnbincr

LOSAIAMOSNATIONALLABORATO~y
ENVIRCN!.,ENTA SURVEIL~N= 1Q91

iJlk’rim T
]fllcrim T
Ullticr c“l(}sur~
fnkrim T
ufJkr Cjosurc
IJlkritn S
Illbrin] T
~lllcrimS
Closd
ufld~r Cjos.urc
UJldcrCl~urc
Ink!rjmT
1ntcrimT
hllcrim T
uJKkr Cjosurc
~osc(j
Ilkrin] TS
In;crimS
h’rmiucd ~
InlCri~ S
httrjm S
h’rniflcd S
hltcrim S
Jntcnms
htcrim T
hnlitlcd T
hllcrim S
hUcrjmS
Pcnnillcd S
Jnfcrims
Pcrmitkds
Pcrmiucd S
!’C.mil[cds
Pern,incd S
J~ctims
hhriJn S
Interims

D-2



LOSAIAMOSNATIONALWK)RATOf3’{

EN~’lRONMErdrAL SUWLIWC& 1991

‘I”dde 1)-1. [(ht.,

fnclushm in
Pm 1]I’mnlt
Appiiculion or

‘I”twhnicuiAreu k“wiilty‘I”ype Interim Statuxs

S4,Am-(; PiirIit’
54, Art.a-CiPad21’
54, Area-Ci f]iitl41’
54, Artoa-11
54, Ar~,a-GOwr Pit 3(111
54, Area-CiSJmfI!45t’
54, Area-CiShall i46t’
54, ArM-G SlriIft14t@
54, Art”a-LShaft 361)
54, Art,a-L Shaft 37}’
54, Arca-G SlrarI 147b

54, Area-G ShiIft 149t’
54, Area L
54, Area L Gas Cyih
54, Area L Gas Cyl
54-#
54-31
54-32
54-3Y
54-4X1’
54-49b
54-68
54-69
55, Near Bidg 4b
55-4b
55-4b
55-4~
55-4b
55-4b
55-4b

~imlainrr
COntaincr
Gmlaincr
lan(iiill
Gmtai:wr
G)ntainur
Cimtaincr
COnlaincr
COnlaincr
COntaincr
C“ontaincr
Container
Aixwc CrmrmlTank (4 Tanks)
Gwlaincr
Gmtairwr
GmItiincr
Gmlaincr
COnlaincr
GNItaincr
COnlaincr
Gmlairwr
C4)nlaincr
Gmlairwr
COnlaincr
Gmtaincr (3 Uniis)
Tank (13 Tank..)
GmIaincr
Ckmlaincr
Gnrlaincr
Gmtaincr

JnlcrimS
Inlcrim S
inlcrim S
Urdcr Ckmrrc
Interim S
Inlcrim S
Inlcrim S
Inlerim S
interim S
~nlcrimS
Interim S
Interim S
PcrmiwxiT
Inlcrim S
Pcrmillcd s
Inlcrim S
Pcrmittd S
Pcrmittd S
Interim S
lnlcrim S
lnlcrim S
PcrmiucdS
Permitted S
Interim S
lnkrim S
ink+in IS
Inlcrim S
htlcrim S
Inlcrim 7S
iii. rim S

% = S!OnWc;T = Trcatmcrrt.
b~~ig,lalcsmjxcd waslc uni~.
COB1OD = Own burning/opendcl~nalion.

dT~sc ul~ikhave nd ycl beenconstm~cd.
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‘I”uhk1)-2. ‘1’ypcsd l)khur~s and Pmmetm Monitored at
the IAxmutory under i!s NIDDESI%rmit NMIO0283S5

EPA
ldentitk!u- Nurukr of %mplin~

tion No. Type OfDi.sctlnqy’ OUtfalls Monitoring Ikquircd Frequency

oiA

02A

(E4A

(J4A

050
051

05A

(J6A

128

s

Boilerhiow(iown

Trcatui cxxdingwater

Noncontactcooiing
waler

Radioaclivcwaste
trca!menlplant
(TA-21 & TA-50)

High explosives
waslewatcr

Photo waslcwalcr

Printedcircuit board

Sanitary wastewatcr

1 Totai suspcnciwisolids. flee
avaiiabicchhwitw,pH, jl)w

2 pH, Iobisuspcrdcd solid:,,
flow, copper, iron, phosidlorus,
sulfhc, total chromium

38 Tntai suspcmhtsoiwis,kc
a ailaW chlorine, phosphorus,
pk flow

52 pH, fiOW

2 Ammonia,cbcmicai oxygen
demand, total suspendedsolids,
cadmium,chromium,copper,
irnn, lead, mclcury, zinc, pH,

nOw

21 Chemica!oxygen dcmand, pH,
flow, mtal suspemicdsolids

13 Cyanide,siivcr, pH, flow

1 pH, chcrvicaioxygen dcmanrt,
totai suspendedsolids, iron,
copper, siivcr, flow

9 Biochemicaloxygen demand,

Monthiy

Weckiy

Wcckiy

Wccldy

Weekly

Weekly

Weekly

Weekly

Vatiabic frequency,

flow, pH, total suspendedsolids,
fecal eoliform baclcria

from [hrce per month
to once quaitctly
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‘1’:ddc11-3. limits I“ktuhlishedby NI’I)EX Purmit NN1OO2II3S$ffm%nitary outfall Discharges

Pcrmil Daily Daily Unil of

h~”h:lrgt’ CaIrgory Paramclcr Average .Maximum Mcasurcmcn[— ————

(11ST,I-3 Trca~n]cntPliiIIt BODI

TSSt)

Fcca]colil’ormbaclrriti
pH

OZS TA.1)b#)OII ~lld BOD
SiIndFillrm

“rss

pH

03S TA-16 Trcatnwnl Planl BOD

Tss

pH

04s TA- Is bglmns BOD

Tss

pH

05S TA-21 Package Plant BOD

TSS

pH

30.0
:!25.2
3(J.()

;!25~. .-
1,(H)(M)

6--9

30.()
u.?

30.()
().3

6-9

30.()
25.(J
3!).()

25.(I
6-9

100.0’
2*5C

IO(J.(F
2*5c

5.5-1 1.5C

Ioo.w
12.5C

IXJ.w
12.5C

5.5-1 1.5C

45.(J
N’A
45J

N/A

2,(W.(1
6.9

45.(J

WA
45.0
WA
6-9

45.(J

NJA
45.(J
WA
6-9

]75c~.

NIA
~~c~

NIA
5.5-1 I.sc

:75 fJc

WA
2(NMF

WA
5.5-11.5c

rrl@
Ibhlay
@l

Ibfday
org/100 ml

standard unit

mg/1
lb/day
ma

Iblday
standard unit

mg/f
Iblday
rngn

Iblday
standard unit

mg/1
lblday
mg/1

Ib/day
standard unit

mg/1
lblday
mgP

Iblday
standard unit
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I

Table D-3. ((:ont.)

Permit Dailj Daily Unitof
DischarguCak”gl’ry ParamW:r A~;c Maximum Mcasurcmcnt

[)7S TA-46N @X)IIS & BOD
Sand Filters

Tss

p}{

09s TA-53 LagLlons BOD

TSS

pH

10s TA-35 Lagoons& BOD
Sand Filkm

Tss

pH

12S TA-46S I&owls BOD

Tss

pH

30.(J
1,3

30.()
1.3

6-9

IOU(F
94.(F

150.(J4
94.(F

5.5-1 1.5C

1(MJ.(JC
94.(JC

1W.(F
g~,~

5.5’

IUMF
2,5c

1(MMF
205c

5.5-1 1.5~

45.()
WA
45.(I
NIA
6-9

175.0’”
N/A

200.(}”
NIA

5.5-11 .5~

173.(JC
N/A

2(MJ.OC
NIA
11.5C

175.(F
WA

20(MF
NIA

5.5-1 1.5C

mg/1
Ml
mgll
lb/d

slandard unit

qgl
May
mg/1

Iblda y

standard uni!

mg/1

lb/d

mg/1

Ibltl
standard unit

mgA
Ibid
mgA
tbld

standard unit

aBiothvnical oxygen dcrnand.
holal suspcndtd solids.
Clnlcrim cfflucn[ limitations in tffcd pwsuant 10FFCA datedNovember22, 1991.
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TIM D-4. NP1)lX Pemlit Monitoring nf Mlluent Quality at
Sanitary Sewtige ‘I”muttm nt Outfuk

lkhu~e Numt~crof
Imwlimr (outfall) I’ennit I)arnmetem I)uvititinns Range of Dev&tion.—
TA-3 (01s) Bow

TSSb
Fwd coliform bactcriac
pH~
Foam
Foam

0
0
1
0
1
1

TA-9 (02S)

TA- 16 (03S)

TA-IX(04S)

TA-21 (05S)

TA-35 (lfJS)

TA-41 (06S)

BOD
TSS
p}{

BOD
TSS
p}!

BOD
TSS (9(J)
i)H

BOD
TSS
pH

BOD
TSS (9(J)
pH

BOD
TSS
Fecal coliformbacteria
pH

TA-46 (07S)

TA-46 (12S)

TA-53 (09s)

BdD
TSS
pH

BOD
TSS
pti

BOD
TSS (90)
pH

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

(J
o
0
0
0
0
0

0
0
0

0
0
0

—
21,400

prcscnl/trace
prcscnVhace

—
—
—

—

—

—
.—
—

—
—
—

—
—
—
—

—

—
—
—

—
—
—

—— .

aBiochcmicaloxygen ckmand (BOD) permit ;imirsarc 3(Jm~l. (3iJ-dayaverage) and 45 mg/L
(7-day average).
~roial suswfidcd So]ids(TSS) ~rmit limitsare 30 n@L (3(J4ay avcfagc) and 45 mm or ~
n@L (7-day awragc), dcpcmknt on tbc spccitic mnfall.
CFccalcoliform bacwia limitsarc 1,000organisms/100mL (30-day average) amd2,000
organisms/10(JmL (7-day average).
dRangcof ~-mil pH limits is bclwccn 6.0 and9.OscandarduniLs.
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LOS ALAMOS NATIONALIAOCJFiATCJRY

~ ‘NV’””MENT”S”RVE’”’””” ~
‘I”tdde[)-S. lhks Ikddhhed hy NIWI-XPermit NMO028355

fw Industrialoutfall l)khwges

Permit Daily I)kdly IInitOf
Dhchtirge (%tegory J%rwnekr Average Mtixlmum Measurement

01A Anvcr planl ●~Sa

Ftcr Cl
pli

02A Boikr blowdowo TSS
Fc
Cu

P
SOJ
Cr
pH

03A Treated cooling wakr TSS
Free Cl
P

04A Noncon[aclcooling wakr pH

050 Radioaclivcwaste CODC
051 trcalnwnl plants cow

TSSC
TSSd
UC

ad

Cr’
cd
Cuc

Cud

FeC

Fcd

Pb’
Pbd
H#
H~
Znc
Znd
~Hc

pHd

30.0
0.2

6-9

3(I
10

1
20
35

Rcpnrt
6-9

30.(J
().2

mob

6-9

18.8
94.0

3.8
18.8
0.01
0.06
0.02
0.19
0.13
0.63
0.13
1.0
0.01
0.06
0.007
0.003
0.13
0.62

6-9
6-9

100.0
0.5

6-9

100
40

1
40
70

Report
6-9

IO(J.O
0.5

4(_j-)b

6-9

37.5
156.0

12.5
62.6

0.06
0.3
0.08
038
0.13
0.63
0.13
2.0
0.03
0.15
0.02
0.09
0.37
1.83

6-9
6-9

mg/L
mg/L
standard unit

mg/L
mg/L
m#L
mglL
m#L
mg/L
standard unit

mm
mg/L
mg/L

standard unit

Iblday
Iblday
Ibhiay
Iblday
Iblday
Ib/day
Iblday
Ibfday
Ib/day
lbfday
lblday
Ibfday
lblday
Ibfday
lbfday
Ibfday
Iblday
Iblday
standard unit
standard Utii
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LOS AIAMOS NA~IONAL lAf23RATOF?Y
ENVIRONMENTAL SURVEII-U?JCE 1991 -—~

“1’tll)le1)-5. ((ht.)

J’ermit Ihlil;y Dtlily [JnitOf
Diwhurge (:ategov Parameter Avetn~e Maximum Measurement

05A l{igh ●Yplosivc COD 150.0 250.0 mg/L
TSS 30.0 45.(J mgfL
pti 6-9 6-9 standardunit

06A P)mIowaste CN 0.2 0.2 mg/L
Ag ().5 1.0 mglL
pH 6-9 6-9 standardunit

128Prinkxlcircuil board COD 1.9 3.8 Iblday
TSS 1.25 2.s Ib/day
Fc 0.05 ().1 lblday
Cu 0.05 0.1 Iblday
Ag RcporI RcporI lblday
pH 6-9 6-9 standard uniI

oTolalsuspcmlidsolids.
hjnlrrjm Cfflucnl]jmjta~jlln$jn effect pwwtant 10 FFCA datedNovcmbcr 22, J991.

CLimitationsfor outfall 050 Iuca!cdat TA-21-257; CGD = cbcmical oxygen demand.
~Linljlalionsfor outfall 051 )ocafcdat TA-50-1.
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LOSALAMOSNATION$L IABORATGRY
ENVIRONMENTAL SURVEILLANCE 1991

‘ht)le 11”6.NI)DIX I)emit Monltorlngof MIluent Quuiity tit Industriui Outfidl#

Numkr of
l)kh~~e Outfldl Number Of J’ermit Numhm of Kange of outfulls with
(Sulegory No. outfldls I)urwneter Deviations Deviulions Ikvialiom— —

Power plant

Boilrr blowdown

Noucontact
cooling waler

RmIioaclivcwaste
lrcalmcnt planl

Highexplosive

OIA

02A

(}~:~

(MA

0S1and
050

05A

1 TSSt,

Ftcc Cl
pH

2 pH
Tss
Cu
Fc
P
SOJ
Cr
fbam
F~an)
Flt)alingWith

38 Tss
FreeCl
P
pH
Foam

52 pti

2 cow
TSS
Cd
Cr
Cu
Fc
Pb
Hg
Zn
pl{

21 COD
?ss
pH

(J
(J
2

1
3
0
0
3
0
0
1
1
1

2
1
1
1
1

0

0
0
(1
o
0
0
t)
o
0
0

1
0
0

—.

10.4--10.9

9.8
45}.0-1,694.0

-—
—

62.L384.O

—
——

prcscntilracc

818.0-2,072.0
1.4

7.25
5.4

present/lracc

—
—
—

—

1,010.0
—
—

(J
0
2

1
1
(J
()
1
0
0
1
1
s

1
1
1
1
1

0

0
0
0
0
0
0
0
0
(J
o

1
0
0

D-1o
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‘I”uhkD-6. ((:ontJ

I)khurge
Numbur or

OUIM Number of Permit Number of Katlfy!of OUtfdis with
( Megory No. outfidl$ Parumder Deviations Deviations Deviations

Photo waslc 06A 13 CN

Al!
Tss
pH

PrinWicirtwil 128 1 pH
tXJillLl COD

Al!
Fc
Cu
TSS

130

‘Limits set i)y the BJPDESiwrmit arc prcscntcdin Tabic D-3.
Wotai suspcndudsoiids.
CCim]icai oxygtn dcmami.

D-11

(1
o
0
0

1
1
0
0
0
0

—
—
--
—

9.7
3.9
—

0
0
0
0

1
1
0
0
0
0



LOS ALAMOSNATIONALMBORATO13V
ENVIRONMENTAL SIJRVEILIANCE IW1

‘I”uW 1)-7. k“ederid~“acility( kmtplianceAgreement: !khedutu for
IIpgrudingthe Iaborwtory’s h’dskW&#hII’ olltfidk

Status or
outfldls Date ‘I”qyt ~~t~

OUJ’U11O2A(Boiler Blowdown)
Finaldtsign txm]plctc
A&wrliscmcnlof ixmWuulioncontract
Award of (wnstru~”tiwllwniract
G>iwtruc.titm~wmplctilm
In compliant-cwill] final limits

Outfall 02A-007 {TA-16 Steam Plant)
Finaldesign c(mlplctc
Conslrwion complc(c
IIIc“omj}lianccwith final limits

OUI’U11O5A(I{E WusfcwaterDischurgc)
Finaldesign compkIc
Advcrtiscmcnt0[ constructioncontract
Award of constructioncontract
C4mstructioncompletion
in c“ompliam.c with findl !imiLs

OutJW104S (TA-18Sunitary Treutment Ptitnt)
Outfall 10S (TA -‘5 Sanitary Lagoons)
Out’ulf 12.S(TA=#6 Sanitaty Lagoons)

Final design compktc
Advcrtistvncntof constructioncontract
Award of comstruclionconwact
Cmmslructioncompk;ion
S~xcjalfac”ililicscompk ~Ionand facilitystartup
IIIc“omplianccwith final .imiLs

Outfa!105S(ZA-21 Sanitary Packuge P&nt)~
Finaldesign compktc
Advcrtiscmcntof constructioncontract
Award of comstmctiorcrmtrx:
Gmslruclion cornpklion
Special facilitiescon;pkttin and facililystarlup
Jncornplitinccwith final hmiLs

Outfa!103A (Treated (lmling Water)
Smdy complclc
COrrcctivcaclions compkte
fn compliancew’ilhfinal limits

Dcccmbcr 19&!
February IW)
April 19W
Scptcmbcr 1981
October 1989

SqXcmbcr 1991
October 1991

Dcccrnbcr1988
February 1989
April 1989
August 198%
October 1989

June 1990
Scp!cmbcr 1990
Dcccmbcr 1989
January 1992
~“i~tcmbcr1992
Oclobcr :992

August 1990
Scptcmbcr 1990
Dcccmbcr 1990
January 1992
June 1992
July 1992

September 1991
March 1992
July 1992

D-12

COmpktcd
C4mpklct!
COmplctcd
COmplctcd
C mplctcd

Gmplclcd
Scplcmbcr 1992
October 1992

(hnplctcd
Gmplctcd
Cdmplctcd
timpktcd
Completed

COmplctcd
Canpkted
Cornplctcd
Scptcmbcr 1992
octobcr 1992
octobcr 1992

Completed
Completed
Completed
Complclcd
C?mpktcd
Completed

Completed
Completed
Compktcd



LOSAIAMOSNATIONALIABORATOfVf
ENVIRONMENTAL SURVEILLANCE 1991

‘~

“1’uldeD-7. ((ltnt.)

Statusor
outfulls Dlttr! Target I)ati

Out’ul103A-023 (TreufdCwling Wuter)
fimpldc waste stream t“haradcrinlion
of slom drainage sysltonl OctAcr 1991 Curnplctcd

Complclcolncr iwrrct”livc actions Oclohcr 1991 Complclcd
In conqdiancc wilh final !imil> January 1992 Completed

Out’ull 09S (TA -53 Sunitury Lugoons)
Finaldesign cotnplrlu March 1991 Completed
Advcrtiscnwntof constructionconlract January 1992 Completed
Awiirt,lof comsmtclioncontract March 1992 June j992
C4,tLslrucliot1completion July 1992 >ccmher 1992
Special facilitiescmnplctiorrand
facilitiesstartup Jrrly 1992 Dccembcr 1992

111L“Olllpliallc”t!wilh final jimils /@rst 1992 December 1992

Waste Strcum Charackvimtion
Slart Srmwy October 1991 Completed
Complclc Suwty July 1993 July 1993

aSchrdulc based on Phase I (Sand FilterAddition)of the TA-21 Plant Upgrades.
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LOS AMOS NATIONALLABORATORY
F: WIRONMENTALSURVEILLANCE 1991

Ih@md (M-44 km)
1. Espaida
2. Poj~xiqut”
3. Santa F(o

Prrimcter (0-4 km)
4.
5.
6.
7.
u,
9.

1[).
11.
l~o
l-l
14.
15.
16.

17.

I&.

BarramviS:”tMxd
Arkansas A\.ciwr
4811)Strvct
Shcli Slalion
MdXmahJ’s
1AMAlanws, ,irporl
Easl Gall”
WCIJPM-1
RoyalCrwt Traikr Park
White Rock- PiironSchool
PajaritoAcres
W’hikRdi Fire Slalion
Whik. Rm.kChurl-h

of the ]Na~awnc
BandclicrNational

Monunxnt
Notih Rim

on Site .Stutions,C’ontrWedAreus
19. TA-21 DP Site
20. TA-21 Area B
21. “J-A-6
Z. TA-53 (LAMPF)
23. TA-52 IM Sift.
24. TA-16 S Si[c
25. TA-16-45(1
26. TA-49
27. TA-54 Area G
2&i TA-33 HP Silc
29. TA-2 Omega Silc
NJ. Bmw[crP-2
31. TA-3
32. TA-48

WasfcSi(e .Sfufhrs, Contro(ledAreus
33. Area AE
34. Area G-1 NE Corner
35. Area G-2 Back Fcrw
36. Anw G-3 Old OffiCC
37. Area G-4 H20Tank

%-c Fig. IV-4 for SI::tion bcatioms.

36”(J(J’
35°52’
35*40”

35°54’09”
35°54’06”
35°52’S8”
35°52’51”
~5052t42*
3S“526.55”
35”52’32”
35°51’36”
35G52’2j“
35°49’22”
35°47’35”
35”49’44”

35°49’20”

35°46’52”
—

35°S2’30”
35°52’41”
35°51’
35°52’12”
35051‘3(J”
35”50’57”
35°50’46=
35°49’35”
35°49’53”
35°47’(}2”
35°52’
35”50’43”
35°S2’24”
35”52’42”

35°49’27=
35°49’48”
35”49’46”
35”50’69
35°49’49=

D-14

106°06’
106°02’
106’56’

IU6”16’55”
106°19’10”
1(J6’’I9’43”
l(ki01t42\”
106°17’57”
106°16’33”
1(J6”15’19”
106°13’31“
l(J6°18’01“
1(16°12’46”
106°12’31”
1(J6”12’20”

l(J6°13’lH”

106015’57”
(non-adivc)

106016’04””
106°16’40”
106°20’
1(J6”16’W”
lfJ6°16’35”
106”2I’28”
l(J6°21’19”
I(J6”IY’(J8”
1(16”14’13”
1(J6”15’26”
106”16’ “
106°15’51”
i06° )9’22”
lo6e19’1.6”

l(J6°17’55-
106’14’13.8”
106°14”22”
106”14’42”
106°14’21“



‘l”IlldeD-9.

ShNion

Los M.AMG3 W*TI3NAL ‘AEORATOR”{
-. ... . . .. .. . .. . -. .. . .. .. . ----- -.
tNVIHUriMkN IAL WJHVtlLLAN= 1061

Imcutions of Surke Wakr Sampling Stitions

l~titude l~ngitude
or Nr.rrth-South or #kI.-West Map

Coordinate Coomlhmte Dcaifznationa

RECIO,VA1.S7Y TIONS
Rio C“hma at Chamita 3tJ005°
Rio Gramttoal Embudo 36°12”
Rio CrandLOal Olowi 35”52”
Rio Grandtsal Frijdcs S375
Rio Grandc al C“tjt.biti 35”37”
Rio CiriImlc,jt Bcmalillo 35”17”
JCIIKOZRi\.cr 35°40”

Pk’RIMETERSTATiONS [OF!”SITE)
?Miouctive Ejjlucnt Relewe Areus

Acid-l%eblo(%nyons
Acid Weir
Put”blo1
Put”blo2

IASAlumos (hnyrm
Los Alamos at Rio Grandc

OthrrAreu.s
Guajc Canyon
Los Alatnos Reservoir
Mortandmlat Rio Grandc
Pajariloat Rio Gramlc
Frijolcsat Park Headquarters
Frijolcsat Rio Grandc

ON-SITE STATIONS
Radioactive Ef’juenl Release Areas

Acid-lDuebloCunyons
Pueblo 3
Pueblo at SR 502

DI’-1As Akuuos Canyons
DPS-1
DPS-1

Motiundud Canyon
GS-1

OdlerArea.v
Cailadadcl Bucy
Pajarito Canyon
Waler Canyon al Bela
S;mdia(hmyon

Scs-1
SCS-2
SCS-3

Am-hoat Rio Grandc

N125
N13(J
N120

35°52”

N300
N105
S070
SIM
S280
S375

N085
N070

N090
N080

N040

NO1O
S060

N080
N(MO
N050
S295

*

aRcgioml surfacewatersamplinglocationsarcgiven in Fig. IV-5; perimeter
locationssrc given in Fig. IV-6.
~Sanlc]Walionas sediment station 27 (mapdesignation)in Table D-l@.

\ D-i5

106’07”
105’58”
106’08”

E235
106’19”
106’36”
106’44”

E070
E080
E155

106°08”

E1OO

Emo
IMlo
EIMJ
E235

E315
E350

E160
E200

E1OO

E150
E215

E040
E140
E185

Chamita
Embudo
Otowi
Frijoks
(hchili
Bcrna]illo
Jcme.

449
so
51

3

u
7

38
35

9
37

52
S27b

57
58

68

46
47
48

65
66
67
36

●l on site sampling



LOS AkAh!OSNATIONALLABORATORY
ENVIRONMENTAL SURVEILLANCE 1991

Talde D-10. I.wations of Sedhnenl SumpiingStations

btitude ImgitulIe
or North-South or F’kst-M’tist Map

Station (%omiinute Coordhmte Designationa— ——

REC1ONALSTATIUNS
Cbamim 36”05”
Emhw.to 36°12”
Rio Grandc al Olowi 35°52”
Rio Grandc al Santlia S060
Rio Gran& at Pajiwito S1M5
Rio Grandc al Water S237
Rio Grandc at Ancho S305
Rio Granticat Frijoics S375
Rio Gramk at Cochili 35”37*
Rio Grandc at Bcrnaliilo 35”17”
Jcmcz River 35°409

PERIMETER STATIONS (OFF-SITE)

Rudkctive ii’jfluentRekwse Area
Acid-Pueblo Canyon

Acid Weir N125
Puebio 1 N130
pueblo 2 N120

DP-IxM Aiamm Canyon
h Aiamos at Totavi N065
b Aiamos al M-2 N125
Lx Alamos al Otowi N1OO

Other Canyons
Guajc at SR-502 N135
Bayo at SR-5(J2 N1OO
Sandia at Rio Grandc S060
CaiiadaAncha at Rio Grandc S140
Pajari[oat Rio Gcande S18S
Frijoicsat NationaiMonument S2130

Hcadquartcm
Frijoicsat Rio Grandc S375

Mortandud Canyon on San Ildcfonsohinds
MortandadA-6 NO15
MortandadA-7 NO05
MortandadA-8 NOOO
Mortandadat SR-4 (A-9) S030
MofiandadA-10 S060
Mortandadat Rio Grandc (A-11) S070

106’W”
ll~”5M”

ioti’w’

E4XJ
Cdlo

E388
E335
E235

106°19”
106°36-
106°44”

E070
En85
E145

E405
E510
E560

E455
M9(J
E510
E410
E185

“235

K?50
E28u
E320
E350
iX30

Chamila
Embudo
Olowl
Samiia
Pajarilo
Waler
Ancho
Frijoics
Cochiti

Bcrnaiilio
Jcmcz

22
23
24

36
37
38

12
13

Sandia
CahadaAncba

Pajari~o
21

Frijoics

A-6
A-7
A-fl
15

A-10
Mortandad (A-11)

D-i6



LOS ALAMOS NATK?NALIABORAT~RY
ENVIRONMENTALSURVEILLANCE1991

I“idde D.1O((kd)

IAitude I~@tude
or Ninth-South or klM-M’est Map

station Coordinate Coontimde Deslgnationm_—

ON Sl?li STATIOA’:;

Rudituctivr liJ$uent RtIleuseAreus
Acid-l%ehlo(Runyon

}IiimiltonBend Spring
Puctdl)3
PULOMOat SR-5[12

IN’-1ANAlumos(’unyon
DPS-1
DPS-4
IAs Alamosat Bridge
Los A~anmsal LAO. ]
Los Alanms at GS-1
IMsAlam(h al IAO-3
L.osAliInwsat MO-4.5
IMs Alanmsat SR-4

Mnrtmdud Ctmyon
Mortandad near CMR Building
Mortandadwcst of GS-1
Mortandadat GS-1
Morlantladat MCO-5
Mortandadat MCO-7
Mortandadat MCO-9
Mortandadat MCO-13 (A-5)

Dther Canyons
Sandi3 at SR-4b
Giiada dcl Brq a; SR-4b
Pajarito at SR-4b
Potrillo at SR-4b
Fcncc at SI(-4b
Wa,cr at SR-4b
Indinat SR-4b
Ancbo al SR4b
Water al Rio Grandc
Ancho al Rio Crank
Chaquchiuat Rio Grandc

N105
NWJ
N[170

N(I9O
N(J75
NW5
NOW
N075
N075
N065
N(M5

N060
N(J45
N!MO
N035
N025
N030
NO15

N(E5
S090
S105
S136
S139
S170
S200
S255
S237
S305
533(J

E255
E315
E350

E160
E205
E/)20
E120
E200
E215
E270
E355

E(I36
E(.W5
E105
E155
E190
E2i5
E25(J

E315
E360
E320
E285
E2Kl
E260

E250
E388
E335
E275

25
26
27

2a
29
30
3i
32
33
34
35

39
40
41
42
43
44
45

14
16
17
18
46
19
47
20

Waler
Ancbo

Cbaquchuj

aScdimcntsampling !olations in Figs !V-Sand IV-9.

~hcsc scdirncntstations Iocatcdat State RoaJ 4 arc the first pointsof public access as all IAoraiotv
facilitiesincr adjacent10Ihcsccan)am archxatedwat of%ak Ro;d 4.

.
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‘J’aideD-11. IAJCMiOrIund Ikscripli:m of !$oilStimplin\:StathmsY

Ikswiption of
Map New-byLANI.

Station 1ncatiOnb wsiglwtion~ ( ‘cnttsmhwntSOurces

Ih’giw! soils
Rio Chama
Embudo
CJlowi
Near Santa Cruz
Gwhili
Bcrnali!!o
;Clllt/

}%rimfwr Soils
L.A. S:;..msmanClub
North ‘.!csa
fUcCJrYl-n (GTSitcj
Near ‘fA-49
Whilt.Rock (cast)
Tsa:Ax’.b”i

()~.j’~$&.~&.

TA-2i (DP Sil~)
East ;)fTA-53
TA-5(J
Two-1.li!c Mesa
!33s[0[ ‘iA-54
R-SiIcRoad East
Polrillo Drive
S-Sifc (TA-16)
NMr Tcsl Well DT-9
Near TA-33

36~(J5’106~~J7’
36.12’ 1[)5.58’
35.52’ 1MO(J8’
35.59’ 1!)554’
35.37’ liJ6°19’
ff 17’ 106036”
35”40’ 106”44’

N240 E215
N134 E168
N060 W075
S165 E085
S055 7285
N02UFJ1O

N(J95E 4J
N~~] E213

NG35H?95
N(J25E030
S080 E295
S042 E103
S065 E:95
S035 W025
S150 E140
S?45 E225

.—
asoilsamp)ingIncatiottsarc gitcn in Fi&gs.W-d aml IV-I 1.
b~tiludc~ngi~udc OrL~L N-SE-W uxxdinaic~.

—

D-18

Chamita
Embudo
OIcwi

Sma C“rux
COchiti

F!crnalilto
;crncz

S1
S2
xl
S4
S5
S6

s?
S9
S9

Slu
S11
sl~

S13
S14
515
S16

!nactivcWas!eSitu

PwCkcm. Rcsrarc-b
LAMPF Accclcrator
Rad. W-tcr Tr~~ mcnl
P4ain ccb.~ical ma
l~ad.DispozalSite
Pi{ERMEX Accclc;alor
HF Dctoitition
HE Res.; H3 Facility
Imclivc WasteSite
Ex H3Facility
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LOS AIAMOS NATIONALLABORATORY
ENVIRONMENTAL SURVEILIANCZ 1991

Istitde 1)-12. Imcations of Beehivcsa

North$outh East-west
Stution (!oordinute Coonilnate

Rcgiwud Stidion.s (28J#4 km), Unconfro!ledAreas
San Pedro — —

Chimayo — —

San Juan — —

PerinleterStalions (0-/ knl), Uncontrolled Areas
1. Nlwtht>rnLOSAhimosCounty N180 Wom
2. White Roclo’Pajari[oAcres —- —

On-Site Stutions, ControiledAreas
3. TA-5 (Lower MorlandadCanyon)
4. TA-8 (Anchor Site W)
5. TA-9 (Anchor Site E)
6. TA-15 (R-Site)
7. TA-16 (S-Site)
8. TA-21 (DP Canyon)
9. TA-33 (HP-Site)

10. TA-49 (Frijolcs Mesa)
11. TA-50 (Upper MortandadCanyon)
12, TA-53 (LAMPF)

N020
S020
SO05
S020
S055
N095
S260
S160
N040
N050

E185
W065
W040
EMS

W080
E180
E265
E105
EQ95
E220

13. TA-54 (Area G) — —

aApproximalcbcchivc locationsare presented in Fig. IV-14,

D-19



I

I

L
O

S
A

M
M

O
S

N
A

T
IO

N
A

L
m

B
O

R
A

T
O

R
Y

E
N

V
IR

O
N

M
E

N
T

A
L

S
U

R
V

E
IL

L
A

N
C

E
1991

D
-20



L
O

S
A

IA
M

O
S

N
A

T
IO

N
A

L
L

A
B

O
R

A
T

O
R

Y
E

N
V

IR
O

N
M

E
N

T
A

L
S

U
R

V
E

Id
A

N
C

E
1991

mI
IIIII

I

G
ooo

W
m

voi?-N
III

III

I
I

.-.u
-)

qo



LOS AIAMOS NATIONALLABORATORY
ENVIRONMENTAL SURVEILLANCE 1991

‘I”ahlcD-14. 1991WctithtirItighlights

A“eyjtjr~ihhrt)tttition.s:
SMDH: SCI ]naximunldaily t]igt]-tc.liljll’riitun> rclmrd.

TMDti: I’icd maximumdaily high-l~$ltl~)l’ritlurlgrecord.
SMDL: SCtminimumdiiily l(}w-tt’111~>1’r;llllrt’rtxwrd.

TMDL: Tit$dminimunldaily It)w-lt”!l)l)t’raturtsrctvrd.
SMDP: SCInMxinIunIdtiilyprc~”ipitalionrecord.
SMDS: SN maximumdaily snowftillrccorti.

Junuury

Cold and dry.
~~ 7°F (norm;il= 28.4°F).Mean Iculiwriilurc= _ .

Precipitation= 0.39 in. (normal = 0.86 in.).

SMDS 011lhc 21sI: 5.2 in.

l:ehruury
Warm and dry.
Mean tcnlimaturc = 34.8°F (nt)rniii]= 32.3°F).
Prccipltalion = 0.34 in. (normal = ().80 in.).

Snowfall = 3.3 in. (normal = 9.9 in.).

SWng winds with pcaii gust01”51mph on the 13th.

hfurd
Wind}..
Strong winds with peak gusLs0154,57, and 55 mph on k 1Ith, 26th, and 27th, rcspcctivcly.
Peak gus[ of 73 mph at the East Gate Station on k IWI.

April

Dry - only trace of precipitationcnlirc month.

Muy

.junc

July

Prccii)itation= 0.00 in. (normal = 1.01in.).
TiwJrecord for dricsl Aprii; 5 previousApriis with no precipitation;most rcccnt:
TMDH 011lilt 6111:72”F.
TMDL 011the 28th: 22”F.
Strong winds wi[h iwirkgusts of 51 and 55 mph on the 1s1and 1lth, rcspcctivciy.

Peak gust of 72 nli)hat the East Gate !Nationon the 1Ith.

TMDL On tire 5th: 2X°F.

967.

Prccipilation of 0.02 in. on the 15th mled a co]Lscculivcstring of 45 days with no measurable

prccii)itaticm.

SMDP on the 20th: 0.71 in.

Cooi.
Mean tcmpmturc = 61.7°F (normal = 64.5°F).
Strong dust dcvii (ia,nagcsLos Aiamos CatholicChurch roof on the 18th.

Wet and cool.
Rainfali = 5.03 in. (normal = 3.26 in.).
Wettest July since 1968when6.60 in. fell.
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‘I”ddeD-14. ((:ont.)

July (cow.)
1“111rainl”al](d”.}.76in. aI tlw EaSIGate Slalion WiisSCLXIIICIIiirgcstJuly prwipilation cwr rwordd in

!A)s Ali{l])l IS COUII[)I; highl’Sl \ViIS 7.98 ill. durhl~ 191’).

;t.lcoII [culpcrtiturc= 64.7°F (normal = 68.00F).
3rd tx)I&sIJuly (UI rclwrd and coldcsl since 11)41.

SMDP (:11!ht”2211d: 1.52 in.

ShlDL. 1)11 llw 261h: 46’~,

SMD1. 1~11Iht’ ~-/lh: 47°F.

..iu~u.d
W1’1illldL“(x)l.
R:lillfitll = 5.1)3 in. (Ill; llil:ll = 3.52 in.).
WC;ICSIAugusIsim.c 1968WIICII6.39 in. It’ll.
.’hcrainlall (JI7.9S in. at I!lcNorth Con]munilysite was IIICIargcslmonthlyprecipitation rccorkd in

b)s AlamtNCtNIn[ysim”cIhr rccx)rdhighcw 11.18i!:. fell in AugusIof 1952.
h4canIclllpcrillllrt’= b3.2°F (Ilorlllill = 65,5°F).
Raiulali (tl 1.76 in. aI Btimklicrsite OIIIhc 2nd.
Floodingon IIIC-IIhw’ith2.4(1in. at North Comn:unity,including 1.50in. during OIIChour.

LOSAlamos Coun[vsewer Iincswashrd out in Frxblo Canyon;widcsprcaclstrccl and bascnwut
Illmdingill IAM Aliilll(~s.

Ilcavy [humkrs[ormsWIttrc(iIhcaustxlmore Iot”alIlomlingwith 1.91 in. aI S-Site, 1.61 in. at North
Communily,and 1.11in. at TA-6 (official stalion).

}iC,I\fy riiinfal] of 1.09 in. al Bamlclicr ou Ihc 13th.
}Icavyrainfall c}!”1.20 in. at h~thTA-6 and Notih Community011the l!lth; 1.15 in. fell in 15 mimtcs

al TA-6.

.Summw (Jum - Augusf)
COldt’slsumnwr (JIIrccxml.
Mean kmpcraturc = 63.2°F (normal = 66.00F).
Previouscokh sun]mt~r:1929,63.3°F.
2nd COl&SI JUly.AUgUSI period on m’ord.

Mean tcmpcraturc(July-August)= 63.9°F (normal = 66.7°~.
ColdcsIJuly-Augustpcriml: 1929,63.1°F.
WcIIcsIJuly-AugusIperiod (11.96 in.) since 1968when 12.99in. fell,

.Sep(emtwr

Cml aml w’cl.
Mean k“li]pl”ralurc= 56.7°F (normal = 59.1‘F).
4111Lwhlcs[Scpk:mbcr (;n rccml.
Rainfall = 2.73 in. (normal= 2.12 in.).
Rainfall = 4.42 in. at S-Site.

october
Dry but S11OWY.

Prccipilalion = 0.35 in. (normal = 1.30 in.).

Snowfall = 7.3 in. (normal= 2.0 in.).

TMDH on the 151}1:72”F.

SMDH 011IIIC 17111:75”F.
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‘1’d)k!D-14. ((~ont.)

October (LWII1.)
ThlDH 011the lt!th: 74”F.
SMDL on the 29111:16°F.
SMDLOIIthl$ ~oth: 15°F.
Tied rccwrdlow’tcmpcra[urcduring month :~fOt%hcr: 10/19/76.
RccwrdIowcsthigh tcmpcra[urcof2X°F on I!W301h.
Tied record 10WCSIhigh [cmpcraturcfor monthof (k’tohcr.

SMDS on the 301h: 7.3 in.
SMDL on tlrc3 ISI: 9“F.
Rccod 10WW[I’mmonthof (X’(oh’r: jmviws rccwrd= 15°Fon l(J/30/9:
Rt.xw:dIOWCSIhigh tcmpcra[urcof 25°F on IIIC3 lst.

RccorclIOWCSIhigh tcmpcraturcfor month of”Oc.tolx:r:
10/12/86.

Ncnwmber
COld, WCI,and snowy.

Mean temperature= 33.3°F (normal = 38.0°F).
Prccipitatimr= 2.56 in. (normal= 1.03 in.).
4th coltlcstand 4[h wettest Novcmberon record.
Snowfall = 12.1 in. (normal= 4.6 in.).
SMDL 011the 1s1:9“F.
TMDL on the 3rd: 10”F,
SMDLon thC4th: ‘16”F.
SMDP on the 15th: !.39 in.
SMDS on the 15th: 4.() in.

and lo/19~6.

prCViOUSrecord = 213”Fon10/30/91aIld

Extensivedamage to trees and limhsearly morningon the 16th resulting from wet snow accumulation.

Strong winds with peak gust = 50 mph on the 18th.

December

Cdl, wet, and snowy.
Mean tcmpcraturc= 27.7°F (norrna]= 3t)oIoF),
Precipitation= 2.23 in. (normal = 1.08 in.).
Snowfall = 18,1 in. (normal = 12.8 in.).
SMDLon the Ist: 5“F.

SMDLon the 2nd: 5“F.

TMDL on the 3rcl: 6“F.

SMDP on the Ilth: 1.03 in.
SMDP on the 18th: 0.76 in.
SMDS on the 18th: 8.8 in.

Annual

1991mean tcmpcraturc= 46.2°F (normal = 47.8”F).
5th coldest year on record and coldest since 1941.
1991precipitation= 24.34 in. (norrna!= 18.72 in.).
Wettest year since 1985.
1991snowfall = 60.3 in. (normal= 59.0 in.).
1990-1991winter snowfall = 38.8 in.
Least seasonal snowfallsince 1977-1978when 31.8 in. fell.
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‘1’uldv1)-15.Nloistun (gruvinwtric)tind‘1’dliuill(:f}ncenti”utit}~tin
hloishuv Khtrxtcd from (’UIXISwuplesfrom }[uleSIM(L1

Depth” hloisturc ~~.lh

(n) ( % I)y11111ss) (n(!l/1./

4 4.5 1.6
t) 4.() 1.4

II N.() 1.1
1() 7,7 0.4
~~ 5.7 0.2
29 6. I 0.6
33 5.3 0.0
-y) 7.0 -0,1
44 8.1 0,3
40 2.8 0.2
54 8,8 0.2
St) -J.() 0.1
64 4.1 (),0
69 2.3 -0.2
74 7.9 0.1
79 7.3 -0,2
84 11.2 -0.4
W 10.3 -0.1
94 1’1.2 -0.2
()()

104

● depth bcluw surl”acc.
b ~lcc,li{)ll iilllit0.7 uCi/L.

9.3 0,3
9.4 ().0

—
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LOS AIAMOS NATIONALlaboratory
ENVIRONMENTAL SURVEILLANCE 1991

\

‘I”ohkD-17. Sumrnw-yot”SeItictkxJKmliunuclidesIhdf-l.ife Infomtathm

Nuclide Synlh)l Ihdf-1.ife

Trilium }{3 12
Beryllium-7 7B(. ().15
Ph@llmrs-32 J2p ().()4
Polassium-40 .to~ l,260,000,0fM)
ArglNI-41 ~lAr O.u)oou
CtJhilll-6Ll 6(IG, 5.2
Slronlirrul-S5 Ussr 0.18
SIrOnliunl-8t) 89s, 0.14
StrOnlitrnl-90 Uosr 27.7
Minc-131 1311 0.02
Gsium- 134 134c\ 2.05
G’sium-137 137CS 3(I
Umniunl-234 234u 247,000
Ura!lium-235 235U 710,000$)00”
Uriniuu]-238 W?u 4,51(1,()()0,000
Pluloniulll-23N ~~Pu 86
Phrtonium-239 ~39Pu 24,390
Pluloniunl-240 ~~)Pu 6,580
Amcriciunl-241 ?t 1Alil 458

NOTE: For the half-lifeof the principal iiirhwncactivationproducts, scc
discussion on page V-2.
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TIM! D-18.

Los A~~fOS NATIONALUBORATORY
ENVIRONMENTAL SURVEILWNCE 1991

1)OSC(’tmvers ion k’tIctots iim(Mculoting Internul..
lh)sesa

(rend~(’iIntuke)
Inhalation

IM’ective
Radionuclide Dose
H3 6.3 X 10-~
2341J 1.3 x 102
235U 1.2 x 102
2.UI(J 1.2 x 102
2.ul~ 4,6 X 102
239,?40pu 5.1 x 102
~JIA,l, 5.2 x 102

Ingestion
Etktive

Radionuclide Dose
H3

7Bc
9osr
137(3

Z1.$u

Z?5U

2UU

2.V2~

2w,240pu

241Anl

6.3 X 10-~
1.1 x 10-4
1.3 x 10-1
5.0 x 10-2
2.6 X 10-1
2,5 X 10-1
2.3 X 10-1

3.8
4.3
4.5

Table D-19.

aDoscconversion factors lakcn from DOE 1988b.

Dose ConversionFuctorsfor C&wlatin~ External Doses
([nwem/yr]/[pCi/m~) -

HTective
Rodionuclide~ Dose

1o@ 8,830
Ilc 5,110
]qN 5,110
16N 29,300
!Qob 18,900
150 5,120
41A 6,630

aDoscconversion factors taken from DOE
1988c.

b~se Convcmionfactors for I°Cand140
were not given in DOE 1988cand were
calculatedwith the computer program
DOSFACITR 11(Kochcr 1981).
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Stilt iOn

LOSALAMOSNATIONALLAfK)tlAl ORY
ENVIRONMENTAL SURVEILMNCE 1WlI

‘-~

1,oc;itiomof ( ;l”(lllll(lW’il lt”l” Sqding SlllliOlls

North-South l’ht-we!it Mup
(:oordinutu ( “tmrdinute lkignutiOn:l

.—— .— .—

,11.41,1’.4QUlk.lX (lA’ SITE
T1’s( \\”l”h’

“1”1’s1W1’111
“1’(”s1WC]] 3

“I”t’hlWell s

‘I”CSIW(OI1D-I--5A

.1.1%1W1’11!)I’.Q

‘I.(%I Well D’r-10

l\iUcr LSupply Weli.v
l’il,juritt) \8t’tollk.idd

\vl’11 Plkf - I

W1’11Phi-2
W(’11Phi-.3
\vt”ltPhi-4
W’{.11Phi-5

ht.ll,\’.4QU1FER OFFSITE
T1’slH’(’II.$.

“1.1’s1W1’112

Ilillcr Supp!y Well,s
(;u;lie Well k’ield

WellG-l
W’cllG-IA
Wcli G-2
Wl”llG-3
Wt’11Cl-l
Wt’11G-5
well G-6

1~NAlwnos Well k’icld
Well LA-1n
Wrll LA-2
Well LA-3
well LA-5
Wt’liLA-()

S(III:WJbn.vo Well.~.
WcsLsidc ArtusiauWcit
}talla(iiiy We’ll
Pajarilo WtSll(Pump 1)
EaslsidcArtesian WCII
Don Juan PlayhouseWell

N070
N(M
N(J35
s] 10
S155
S12(I

NON)
S055
NW
S030
NO15

N)20

N 11)()

N197
N205
N~15
N213
N22H
N~]5

N115
Nl~~

N130
N076
N1(J5

E305
~~()~
E255
E205
E155

E150

EMS
EM)
E365
E350
IH15
E295
Ep7(J

E530
ES05
~4t)()
E435
E465

30

41
43
42
44
45

so
90
91
92
93

40

76
77
7U
MI
81

SI10
S18
s] 3
S1 9
SI 17
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LDS A.LAMOSNATIONALL4BORAl”DF:b”
ENVIRONMENTAL SURVEILLANCE 1991

Table D-20. ((’ont.)

Nwth-Smth I’:ust-west MiIp
Station (“oordinute (’oordintite i)esignutiona

M,.UA’,4QUIFER SPRIMS
Ii”hilcRackCun~wnSprings(PerimeterandOff-Si/e)

(;rou~ 1
%ndia Si)riltg
Spring 3
Spring 3A
Si)ring3AA
Spring 4
Spring 4A
Spring 5
Spring 5AA
AIrc”ho$pnng

Group 11
Spring 5A
Spring 5B
Spring 6
Spring 6A
Spring 7
Spring 8
Spring 8A
Spring 8B
Spring 9
Spring 9A
Doc Spring
Spring 10

(hwup 111
Spring 1
Spring 2

GrOup IV
La Mwita Spring
Spring 2A
Spring 3B

Other Off-SiJe Springs
Sacred Spring
Indian St-ring

SW()
S110
sl~()
S140
S170
S150
SZ20

S240
S280

S230
S275
S300
S31(I
S33(J
S335
S315
S31O
S320
S325
S320
S370

N040
N015

N080
S105
S150

N170
N140

D-30

E47(I
E450
E445
E44(I
E41[)
E395
F-J()()

E36(J
E305

E3W
E355
E33(I
E310
E295
E~~5
E280
E285
E27(J
E265
E250
E230

E520
E505

E550

E475
E465

E540
E530

13
14
15
16
17
18
19
20
21

22

96
23
24
25
26
27
97
28
29
30
31

32
33

10
95
34

11
12

—



AIAMOSNATIONALLABORATORY
ENVIRONMENTALSURVEILLANCE1991

Tatde D-2(L ((ht.)

Notih-South East-West Map
Station Coordinate Coordinate Designationa

.—

;\l J .! !\’1.41.( “ANYON AQ[ llk’F:RS
K;diowti}e k:lllwnt Relmw Areus

Acid-1’ueido(lmyons
tiamiltonBcmtSpring N11O E250

1)1’-]mAhmos (;imyons
LAo-c N085 Fl)70
MO-1 NOSO E120
~()-~ N080 E21O
LAO-3 N(J&10 E220
LAO-4 N07(J E245
LAO-4.5 N065 E27(I

hlotimdud (:unyon
MCO-3 N040 Ello
MCO-4 N035 E150
MCO-5 N030 E160
MCO-6 NC30 E175
MCO-7 N02S E180
MCO-7.5 N(I3O E190

odwrArcus
Pajarito{:imyon

Pco-1 S054 E212
PCO-2 Sot?l E255
PCO-3 S098 E293

PERC’IiEDSYSTEM IN CONGLOMERATESAND EASALT
(Pueblo/Lo.sAlamost3andiuCanyonArea)

TMtWCII1.4 N070 E335
‘ft!StWell2A N120 E140
BasaltSi)ring N065 E395

PEKHEDAQUIFER IN VOLCANICS
WaterCanyonGallery S040 W125

53

59
60
61
62
63
64

69
70
71
72
73
74

102
103
104

54
55
56

94

+kc Fig.VII-1forpcrimctcrandon-sitegroundwatcrsamplinglocations.
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Tiilde1)-21.Volatileorganic Conqwmds lktem~ined
in Water by PAT Amdyses

Representative
Limit of Quantifications

Compound (:AS # (lA~l.)

Chlorwncthanr
Vinylchlori(tc
Bromonmhanc
Chlorocti]ant
Acc[onc
Tricblorotluorolllctha~
1,1-Dichlorocthcnc
McIhylcncchkxidc
Chrbondisrrlfhk
r-1,2-Dichiorocthcnc
1,1-DicirioroWranc
c-1,2-Dichlorocthcnc
Bromochloromcthanc
Chloroform
1,2-Dichiorocthanc
1,1-Dichloropropcnc
Vinylacetate
2-Butanonc
2,2-Dichloropropanc
1,1,1-Trichlorocthanc
Carbonktrachloridc
Berwcnc
1,2-Dichloropropane
Tnchlorotthcnc
Dioromomethanc
Bromodichiororncthanc
t-l ,3-Dichioropropenc
0~ , 3 -
1,1,2-Trichioroclbanc
1,3-Dicblaropropane
Chlorodibromomcthane
Bromoform
4-Methyli-pcntanonc
Tohrcne
2-Hexanonc
1,2-Dibromomcthanc
Tctrachiorocthcnc
Chlombenzcnc
1,1,1,2-Tctrachlomcthanc
l-Chlorohcxanc
Ethylbenzenc
nr,p-Xyicnc(total)
oXylenc
Styrene

74-87-3
75-01-4
74-83-9
75-00-3
67-64-1
75-69-4
75-35-4
75-W-2
75-15-0

156-60-5
75-34-3

156-59-2
74-97-5
67-66-3

107-06-2
563-58-6
108-05-4
78-93-3

590-20-7
71-55-6
56-23-S
71-43-2
78-87-5
79-01-6
74-95-2
75-27-4

1006-10-26
1006-10-15

79-00-5
142-28-9
124-48-1
75-25-2
10-81-1

108-88-3
59-17-96

74-95-3
127-18-4
108-90-7
630-20-6
544-1o-5
100-41-4

108-38-3+ 106-42-3
95-47-6

100-42-5

D-32
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1(I
10
10
20
5
5
5
5
5
5
5
5
5
5
5

10
20
5
5
5
5
5
5
5
5
5
5
5
5
5
5

20
5

20
5
5
5
5
5
5
5
5
5
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‘I”ul)lv1)-210((”onto,

Rcpresentutlw
I.imit of Quonti(lcutioua

( ‘ O( ‘ # (

I,I,~,~.’i”(.lr;l~.i~ion)($[ij~Ill”
I,~,~.”I”ri(.lli(~roi~rl~ijalll.
ist)l)rol)yllm’llzt’llt”
llrl)lllllt~’11~~”111”
1l-l)r(~i~yilx”lty(’llt’
2-C’l]ll}r(~loill(.llt”
4-C.IIIOI1)IOIU(’IIC’”
i,3,S-’]’rillll’lilyllx*ll/(*lll*
((’r/-illllviix”l17(”llt’
I,2,4-’l.rillltlllyltM.ll7(.ll(”
.$(”1.-Hulvllw11/(”11(’
I,3-i)i(”llilJrljik.jll(”llL”
I,4-Ilil.llltlrlllx”ll/t”ll(’
p- isl}i)rt~jjyllt~lljt.11(.
i,2-ili~.illl]r(>lx.ll/t.[1(”
/l-lllltyilR’ll?t’llt’
f,~.Ijil~r(JllllJ.3.~.lllljr~>i}roi)~IK’
1,2,4-”i.ric”iillJrl)tm.lli-t’111”
Nili)lllh;liL.11(.
I,~,~.7’ric.ill,,r,}t~.11~(.11~
t1l.X:l(.llll)rl)t)lllilditsll(.
Dil.ilil)rl)dilllll)roll](’lllallt”
I.ri(.llll)rlllrilllll)rot”lilarll”
IldollwlhaIii’
2-Cilil\rl)t”tilyi\1il]yi(91hl*r
Alvyi(milriir
Acrohsin

79.34.5
96-iN-4
9X-W-M

ION-W)-1
103-65-1
05.40.~”

106-43-4
ION-07-N
()~.()().~
95-03-6

I35-98-8
54i--).3-l
I06-46-7
90.87+
95.50.I

I(wsi -8
()(,.]244

120-H2-I
()i.20.3
t’J7-6i-6
N7-6W3
75-71-8
76-13-I
74-W-4

I1O-7!N
lfJ7-13-i
107-02-H”

5
5
5
~

.,

5
5
5
5
5
5
5

10
N/A
N/A
NIA
NIA

10
5
5

so
l(n)
100

‘ICoiumII:SuiwlcoSPB-560 IIIx 0.25111111x 1.()pm. Lin~ilsofdck-dioncslimakti
by miuimumsignairequiredIuyicididcnlifiabicmassspxlral scau.
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‘1’aideD-22. Vohitiieorgunic (’onqwunds Iktemintid in !hiids
hy SW-846 hlethod 8260

limit of Quunlifictilionn
Compound (’AS # (nlg/iqg

Chlonmwlhanc
Vinylchioritk
Brl>llll~ll]t’tllallc
Chionwthanc
ACCIOIIC
Tritshlc~rt~flu(>rolllctham>
1,1-Dil.lllt>rt}t’thctlc
Mclhyicncchioridt
Carbondisuilldc
I-1,5-DiL.hlt~ro(*thcl]c
1,l-Dic”hlt~rl)(stl~llc
c-l ,2-Dichil~rl~t’lllcltc
Broilll)t.hlllrl)tllcthallc>
Cblomlorm
1,2-Dichioroctiranc
1,1-Dil.hi(~rt)i)rt~i)cl]c
Vinylacctalc
2-Butanonc(MEK)
2,2-Di~.hlt)r(>l)r(Ji)al]c
1,1,1-Tric.hlorocthanc
Ckrbonkvrachloridc
B1’lwl’nc
1,2-Dic.ilit)r(~lJrt~panc
Tric.hll>rljt.tllcl]c
Dibrl~ll~l~llll’tllallc
Brt)lll(>dic”llil)rt)[llctbllc
1-1,3-Di~.hlt)r(~~lrop’nc
c-l ,3-Dic.hior(>l)r(~~nc
1,1,2-Trichioroclhanc
1,3-Dic”illor(}[)rt)panc
Chl(>n~dibrolnotllcthanc
Bromoform
4-Mctilyl-2-iwntanonc(MIK)
Tolucnc
2-Hcxanonc
1,2-DibrolIloll]cti]anc
Tctrachiorotthcnc
Chiombcnznc
1,1,1,2-Tctrachiorocthanc
l-Chlorohcxanc
Ethyibcnzcnc
MixedXyicnc(Iotai)
Slyrcnc
1,1,2,2-Tctracidoroctbanc

74-N7-3
75-oi-4
74-83-9
75-00-3
67-64-1
75-69-4
75-35-4
75-09-2
75-15-()

156-60-5
75-34-3

156-59-4
74-97-5
67-66-3

107-06-2
563-58-6
108-05-4
78-93-3

590-20-7
71-55-6
56-23-5
71-43-2
78-87-5
79-01-6
74-95-3
75-27-4

1006-10-26
1006-10-15

79-00-5
142-28-9
124-48-1
75-25-2
10-81-1

108-88-3
59-17-86
74-95-3

127-18-4
108-90-7
630-20-6
544-1o-5
100-41-4

1330-20-7
100-42-5
79-34-5

D-34

10
10
10
10
20
5
5
~
5
5
5
5
5
5
5
5

10
20
5
5
5
5
5
5
5
5
5
5
5
5
5
5

20
5

2(J”
5
5
5
5
5
5

L
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“I”uhk D-22. ((‘ont.)

I.imit of QuantMlcution~
(~ompound (:AS # (nl~iqg)

96-18-4
l)&u~.~

108-86-1
103-65-1
95-4%8

106-43-4
108-67-N
YI’L06-6
W-63-6

135-9$-8
541-73-1
106-46-7
99-87-6
95-50-1

104-51-8
96-i2-8

120-82-1
91-20-3
87-61-6
87-68-3
75-71-8
76-13-1
74-88-4

110-75-8
107-I3-1
107-02-8

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

10
N/A
NIA
N/A
NIA

10
5
5

50
100
100

aCoiumn:60 m.x 0.32 mmSPB-5fumxlsiiicacapiiiary,usinga mctbanolicparli-
tion w>ilhi)urgcand trap. Lin)iLsof quantificationarc cakndatcdfrom the
intcrcri)tof ihcexternalcalibrationcurw usinga flame-ionizationdetector.
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‘hhle 1)-230!knivohtilt Orgnnits in }Vitler

IAllit of Quuntitication
(:ompound C:AS# (mg/1.)

N-Nitrl~st}ditl]~stllylalltill(s
Aniline
Phl’nOl
/~i.s(-2-Cl]t(>r(Jl’tt]yl)ctht”r
2-Ctll(lrl~lJtlt’11111
1,3-Dil.l]l(~rlJt~’l]zlhIlc
1,4-Dit.lllort)tx’tlzt”llc
Bcnzy]a]cwhol
1,2-Dil.lil(>r(>h.l~zcllc
2-Mcthylphcnol
bis(2-Cl]ltJrtlis(~\lrLJpyl)cltlcr
4-Mcthylphtvml
N-Nitrc)st~-di-t~-lJrt)l)ylalllilltR
Hcxa~’hlllrlJc’ll]allc
Nitrotwnnnc
Lsophlmnc
2-NilrOphcnOl
2,4-Dillllstllyll~hcll(~l
Bcnzuicacid
bi.s(-2-Chlorocthoxy)nw(hanc
2,4-Diclllt~r(~~)hcllol
1,2,4-Trichk)rohcnzcnc
Naphlhaknc
4-Chloroanilinc
Hcxachlorobuladitnc
4-Chloro-3-n~cthylphcnol
2-Mt:thyll~phthalctlc
Hcxachlomcyclopcntadicnc
2,4,6-Trichlr)rophcnol
2,4,5-Trichlorophcnol
2-Chlt)rOIla}ll]tklcnc
2-Nitroanilinc
Dimcthylphthalalc
Accnaphthyknc
3-Nitroaniline
Accrmphthcnc
2,4-Dinitrophcnrd
4-Ni[rophcnol
Dihcrwofuran
2,4-Dinitrotlduenc
2,6-Dinilrwolucnc
Dicthylphthalatc
4-Chlorophcnyl-phcnvlcthcr
Fluorcne
4-Niwoanilinc
4,6-Dinitro-2-methylphenol
N-NiIrosodiphcnylaminc

62-75-Y
62-55-3

108-95-2
111-44-4
95-57.8

541-73-I
106-46-7
100-51-6
95-50-1
%-4U-7

396J&32.g
]06-44-5
621-64-7
67-72-1
9W5-3
78-59-1
$8-”75-5

105-67-9
65-s5-()

111-91-1
120-83-2
120+2.1
91-20-3

106-47-8
87-68-3
59-50-7
91-57-6
77-47-4
88-06-2
95-95-4
91-58-7
88-74-4

131-11-3
208-%-8
99-09-2
83-32-9
51-28-5

100-02-7
132-64-9
121-14-2
606-20-2
84-66-2

7005-72-3
86-73-7

100-01-6
534-52-1
86-306
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10
10
10
10
10
10
10
10
10
to
10
10
10
10
It-1
I(I
10
10
10
10
10
1(I
10
10
1(J
;0
10
10
10
10
IG
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

~’
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‘l”uldc1)-230((hint.)

Ihnil of (@untithtion
(’(mlpound (’AS # (n@I.)

103-33-3
101-55-3
11X-74-1
87-M-5
85-01-8

Iz().12.7
84-74-2

206-44-0
92-87-5

ly).()().()
85-08-7
g].04-1
56-55-3

117-ul-7
218-01-9
117-84-0
20s-99-2
207-08-9”
50-32-8

193-39-5
53-70-3

191-24-2

Ii)
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

‘1’uMcD-24. VolutilesIktemlined in Air (Pore (h..)

Unlit of Quantification
(hmpound (:AS # (mghube)

CliOrOlimll
1,1,1-Tri~.lli(~rllt.t}lallt:
B1’llzcllc
CarbonlclrachiOridc
Trit.llll\r(l(”tllt’Iits
Toiucms
Tctra~.i]ll\rl)ctilt’llc
ChiOn>tx’n7cnc
Eti]ylhvwcnc
O-xyicllc
nr,p-Xylcnc(lulai)
1,2,4-Trinlcthyibcnzcnc
Brunwhcnzcnc

67-66-3
71-564
7i-43-2
56-23-5
79-01-6

108-88-3
127-18-4
ION-W-7
100-41-4
95-47-6

108-38-3+ 106-42-3
95-63-6
108-86-1

8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
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Table D-25. Toxicity (“hw-ucter-isticI,ettching1)l-WWILMVfor
‘I”urhwtOrgnnic(.onturninunb

(;ontuminunt.—
Compound

Ac”rylouitrilu
Bcnycnc
Carhm disu]lidc
Carbontctac’h]oridc
Chltlnjtwnzcm’
Chlomfom
1,2-Dic.})lt\rl~l’tIl;illc
1,1-Dic”lllt>rctt]}’](>11(’
Isotmlanol
MuIhyllsnt*chloride
hhcthyc:ilylkcmnc
], 1,1,~-TtSlrdc”h]t)mcthall~
j, 1,2,2-Tctra~.l~l\)mcthanc
Tt’!a(.hll)rl)cthylcl]c
Tolucnc
1,1,1-Tri~”lllt~rl)clha;te
1,1,2-Tric.hl(lrocthaIlc
Trit.lll[~rot’thylcllt’
Vinylchhwidc
o-CrcsO1
m-cn!sol
p-CrrsOl
Pcllla~.lll{)rl~})h(’llol
Phcmd
2,3,4,6-T(’[rac”hl(~n)phellOl
2,4,5-Tric.llll)rol)hcn(~l
2,4,6-Tril’Illt)r(~phcnO]
Bis(2-~,Illt~rl~cthyl)cthcr
],~-DiC.hlorO~.llzcnc
1,4-Dichlnrobcnzcnc
2,4-Dillillt)lolucllc
Hcxachkmbcnzcnc
Hcxac.hlorobutadicllc
Hcxackloroclhanc
Nil:dcnzcnc
Pyridinc
Hcptachhw

Insectides
En&in
Lindam’(y-BHC)
Mclhoxychlnr
Toxaphcnc

Ibguhttory
1.4wI (n@14)

5.0
().(J7

14.4
0,07
1.4
0.07
(),04
0.1

25
8.6
7.2

10.0
1.3
0.1

14.4
25

1.2
0.07
0.05

10.0
10.0
10.0
3.6

14.4
1.5
5.8
0.30
0.05
4.3

10.8
0.;3
0.13
0.72
4.3
0.13
5.()
0.001

0.003
0.i)6
1.4
0.07

.

Herbicides
2,4-D
2,3,5-TP (Silvcx)

1.4
0.14
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I’411A*1)-260Sunllnwy of lthl-9 QllidilyAssurtincv‘1’estsfor 1991
(Stubk i:kmcnt .Anu!yscsin Iliologicuh)

[ lnd~.r( “ljntr~l Wwning out of (:ontrol
NIImhcro <2tl 2-.kl >.%1 I$:M-9

:\n;dysis Q(““1’usts (%) (%) (90) - KJIt!ot S1(1]hW—
13 ~ 100” —— .— (),()8

}’1) ~ 50 50 — ().X3

“1’oblcD-27. Sunmmryof II:hl-9QunlityAwurtinceTests for 1991
(StuldtIt:lenwntAmdyws in t’iltetx)

[lnder ( “ontrol Wtwning out of (’ontrol
Numlw of <2(1 >3J >.%1 IH$l-9

. AQ ‘I”t’sts (~o) ( (~o) I’?411io* Std Dev
&’ 9 100” — — ().87* (),()5
l% 4 100 —- — 1.12*o. 11

Ttdde D-2X. $hnmuwy of KM-9(Jmlity Awurww Tests fur 1991
(Stuldek:lenmntAnnl)scs in Bulk Nfuteriuls)

IIndw (:ontrol Wwning out of (Tontrol
Numhw of <2LJ 2-3cJ >.AJ KM-9

,\n;tl)sis Q(: ‘I”ests (%) (90) (%) btio z Std Ik’

/llJ 3 l(n) — — OO.O* oof)~
.’U ~ 100 — — 0.80
11;1 2 100” — — ().83
Cd 2 100 — — ().85
Cr 1 100 — — ().96
I-”l:ishjxlinl 4 100 — — 1.01* ().01
Hg 1 100” — — 1.03
PI> I 1(H) — — 0.76
St’ ~ 100 — — ().93
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‘1’tddeD-29. Stmnwy of IIN1-9QuidityAw.wmw ‘l”tist..for 1991
(StuldeMetnentAnalysts in Soil)

IInder( Jmtt-ol Wtirning out of ( :ontru!
Number of <217 2-.%9 >-%3 EM-9

Anuiysis Q(: Tests (?4) (%) (%) RtttiOt Std Dev

Ag
Al
As
Au
RI
al”
Br
Ca
cd
cc
c1
co
Cr
Cs
Cu
Dy
Eu
Fc
Ga
H~O
H1
Hg
I
In
K
La
Lu
Mg
Mn
Na
N(J
Ni

17
40
30
17
29
12
19
w
7

27
21
35
38
22
~~
25
25
40
?J
24
26
24

18
19
40
25
24
39
40
40
24
7

100
73
80

100
90
67
74
60
57
74
90
74
66
95

100
84
80
83
96

100
88

100
100
100
80
88
67
74
78
68
79
71

—

10
13
—

7
17
5

15
29
7
5

17
5
5

—

12
8

15
4

—

12
—
—
—

3
12
29
18
15
10
4

29

—

18
7

—

3
17
21
25
14
19
5
9

29
—
—

4
12
3

—
—
—
—
—
—

18
—

4
8
8

23
17
—

1.03* 0.24
(),()1* oez(j

1.40* 2.04
().94* 0.1 I
().9s * 0.17
().71* 0.22
1.64* 2.38
00.5”* (J.~5

0,59
().99t 0.14
1.04* 0.32
1.16* ().7R
().97* 035
().93* ().()7
1.07
().!)7* ().20
oc~~* 013

().952 0.14
).12 * 0.19
0.93* 0.05
().92* 0.13
1.19* 0.14
0.91
0.91* O.(J7
0.85t ().36
1.03* 0.08
1.02* 0.18
0.96* 0.54
1.01* !).17
0.89* 0.35
1.01* 0.28
0.68* 0.15
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ENVIRONMENTAI.SURVEiLiJ!NCE1991

‘1’lthll’1)-29.((’(ml.)

IInder(’ontrol Wiwnilig out t)f( .OntrOl
NIIInlwr{)1” <21! 2-.kl >.*J l’:hl-9

.Muil}sis Q(: ‘1’t’sts (9’0) - (%) ( Kutiot Std l)ev

}’1)
Rh
Sl,
St”
Sl”
Sll}
Sr
1“;1
“m
“s11
“1’i
“1’1
v

u’
}’1)
Zil
Zr

71
()1
76
Ifs
76
72
97

76
92
t]fi

97
—

76
90
72
80
93

14
t)

10
8

—
—

3
14
4

—

3
—

3
5

24
5
7

14
—

14
4

24
B
—

10
4
4

—

1(M)
21
5
4

15
—

().66 * 0.21
().1)1)* ().()7
ooo~”* 0021
()#()~* ().()(,

IK23 * 78.62
(),1)7* ().18
1.042 0.22
().W* 0.11
ooo~”* 0016

1.()()* 0.12
1.07* ,().47

35.33: 49.16
().()()* 0020”

1.31* ().39
1,04* 0.16
1.03* 0.22
1.16z 0,31

DAI
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‘l”IW 1)-.W.Sunwwy of I:hl”9QuulityAwrww ‘1’ds for 1991
(Std)le l’:ltnwntAnulyw in Wut,.1”)

IInder~’ontrol Wurning Out of (hntrol

Nuniher of <2(1 241 >.%1 YYbl-9
.Anulysis Q(: ‘1’ests (%) (90) (%) Rutio : Std Ih”v—
Ag
Al
/1s
Au
B
al
IA’
Bi
Br
Ca
cd
cc
c1
CN
co
COD
Couduc”tivity
Cr
Cs
Cu
Dy
Er
Eu
F
Ft.
Ga
Cill
Gl”
Hardmss
Hf
Hg
H(J
Ill
Ir
K
b
Li
Lu
MS
Mll

hll)

yt)
~~

230
3

46
208
94
3
2

49
219

3
44
52
32
3

36
~] 1

3
67

3
3
3

31
54
3
3
3

29
3

112
3
3
3

47
3
5
3

54
55
59

w
100
99

100
100
98
98

100
100
90
99

100
82
94
97

10U
92
98

1(MI
93

100
IO(J
100
100
100
100
100
100
93

100
93

100
1O(J
100
1O(J
100
80

100
IO(J
%
95

2
—
—
—
—

I
2

—
—
10
1

—.
18
6
3

—
6
1

—
4

—
—
—
—
—
—
—
—
7

—
4

—
—
—
—
—
20
—
—
2
5
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—
—
—
—

—
—
—
—
—
—
—

—
—
—

—
—

3
—
—
3

—
—
—
—
—
—
—
—
—
—

4
—
—
—
—
—
—
—
—
2

—

1.01* ().!)9
1.03* 0.08
1.04* 0,17

—

1.02* ().()5
1.02* 0.08
().~~* ().12

—
—

].10* ().12
1.02i ().08

—
1.09*0.17
().85* 0,09
1.05* 0.09
0.98t ().()2
().92* (),09
1.04* 0.20

—-
().1)7* (JeI(J

—
—
—

1.07* ().()8
1.02* 0.08

—
—
—

1.15* 0.11
—

0.97* 0.15
—
—
—

1.03* ().08
—

1.39
—

1.0610.06
1.08* 0.18
1.09* 0.12



LOSALAMOSNATIONALLABORATORY
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‘ n (

[ ( ’Ww-niug out of ( ‘ontrol
Nunllxl”of” <241 2-AJ >.kl t:M-9

;\nalysis Q(‘“1’t”sts (%) (%) (90) Klltio* Std lh’v— —
N:I
Nll
Ntl
NI1,,-N
Ni
WI-N
(>il‘grcnw
1’
1’1)
I’d
ptI
so.,-P
t’r
PI
Ill)
RI)
Rll
Sl)
S\’
Si02
Sill
Sll
s04
Sr
1“;1
‘[”tll;\l;ilklliuily
“11)
‘1”[)s(11)1;11
dissljl$wtst~lids)
1t“
-1”11
.,.i
.,.,

“1”111
-1.1)s(101;11
susprndtdsOlids)
v
W
Y
}’1)
Zll
Zr

w}
10(1
100
5[)

1(N
1(10
100”
t).1
01)

)00
100”
10(1
100
100
100
100”
100”
97

100”
100”
100
C)-j
90

100
1(H)
97

100”

84
100
100”
Ioi)
C)t)

100

100
i)()

100”
75

10[)
84

100”

4
.-.
—-
—.
—
.—
—
38
—-
—
—
5

—
—
—
—
—
3

—
—
—
—.-
4
I

—
3

—

16
—
—
—

I
—

—
4

—
—
—
16
—
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—

.—

—

50
—

.—
—
—

1
.—

—
—

—
—
—
—
—

5
—
—

—
—

—
—
—

—

—

25
—-

1.0s i 0.0s
-.

—

1.02
1.03* ().()6
().()8* (),()7
().()()
1.34: ().4,
1.02*() 06

—

1.()()* OO.l”
oow)i ().21

—

—
,05 * (

1.00* ().09
I.00* ().()5

—

().92* ().io
1.02 i ().17
1.02* ().07

—

1.09 * 0.10
—

0.95* ().15
—

1.01: ().()9
().95* ().()6
1.01* ().W

—

().97* ().()2
1.01* ().()/4

—
(].92* ().15

—
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ENVIRONMENTALSURVEILLANCE1991

‘lidde 11”31.Sunmwy of l{lM-9QuulityAssuriAIKc‘1’cst.sfor 1991
(RudiochenlicidAndyws)

IInder(’mtrd Wuming out Of(lmtrd
No. Q(: <2(1 2-X1 >XJ I’M-9 (Y

r $ h t r i xAnid]sk with (:V (~o) (%) (%) lbtio * Std Dev

IIidogiculs
~~iAll,
1
?X%pu
?39pu

%
[J

}’iiiers
Alpha
~~lAj,l

IA*LI
2Mpu
239pu

u

SW
Alpha
~~lA1,,

ma
137~

Gamma
3H

23apu

~3’JPu
‘%$

u
235f23f3u

Wafer
Alpha
~~lA1ll

13cta
137(-3

Gamma
3H

23Epu
239~
2?6Ra

~r
z~zTh

u
235n38u

1
17
1~

12
1(I
15

60
9

60
9
9

21

8
25
8

57
43
48
38
38
27

155
28

165
3

165
59
26

219
17
17
4
9
1

~ol

101

100
82
75
ti3
4)
87

100
S9

100
100
67

100

75
Ml
88
95

100
73
92
37
67
92
%

98
100
95

100
88
91

100
94

100
78

100
93

100

—

6
17
17
—
13

—
11
—
—
22
—

25
16
13
4

—
23
3
5

26
6
4

1
—
3

—
12
8

—
—
—
22
—
4

—

—

12
8

—

60
—

—
—.
—
—
11
—

—

4
—
~

—
4
5
8
7
2

—

1
—
2

—
—
—
—
6

—
—
—
3

—

.—
().94~(),72
1.04* O.(W
1,(16: ().03
0.84* 0.22
1.15* 0.09

0.92x ().1()
():)4* OOJ)4

().82* 0.02
1.00* 0.07
0.91t 0.07
t .0920 .09

0.95 f 0,41
1.09 * ().25
~093* ().J7

0.98 * 0.22
0.89 * 0.02
1.03 * 0.12
().99* 0.07
1.08i 0.24
0.89t 0.15
0.97* 0.0’2
1.03* 0,17

0.96* 0.35
0,90
3.86*29.7(3
1.10* 0.14
().99* 0.19
1.03* 0.10
l.~~* ~o~7

1.09* 0.12
1.13* 0.02
0.95* 0.08
1.OO
0.97* 0.10
1.10* 0.38
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Table D-32. Summary of fI:hf-9QutilityAssurtinceTests for 1991
(orgunic Amtlyws in Filters)

llnder Control Warning out of Control
Number of <2(T 2-3U >30 EM-9

Antilysis QC Tests (%) (%) (%) htio f Std Dev

M1.wd-ArocOlor 67 84 12 4
Aroclor1242 67 91 6 3
Aroc.lor1254 6“1 99 — 1
Anwior1260 67 94 6 —.

TuMeD-33. Summary of EM-9 Quality AssuranceTests for 1991
(Oqymic Amdyses in Ihlk MtiteriaLs)

[JnderConttol Warning Out of Control
Number of <211 >37 >30

1.48* 1.63
1.63* 1,66
1.04* 0,31
1.68* 2.11

EM-9
Analysis Qc Tests (%) (%) (%) fitio * Std )kV

Mixed-Aroclor 71 96 1 7./ 1.07* 0.29
A~tL]or1242 71 (~ — 1 1.11* 0.30
Ardor 12S4 71 100 — — —
Aroclor1260 71 97 1 1 1.04* 0.27
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l’tdd~D-.34. Sumrmwyof EM-9 QuulityAwurtince‘J”estsfor 1991
(OrgtmlcAmdysesInSoil)

tlndurControl Ww-ning Out of tlmtrol
Numher of <20 2-AJ >30 KM-9(:V

Anulysis QC Tests (9’0) (%) (90) Ratio * Std l)ev

Ac.cnaphthcrw
Accnaphthyltw
ALSCIOIIC
Acsro]cin
Acrylonilri]c
Aldrill
Anilinr
.Anlhr;{c.cne
Mixed-Aroclor
Arm.lor1242
Anwlor1254
Amclor1260
Azohwzcrw
alpha-BHC
hsta-BHC
delta-BHC
Bcn7t’nc
nr-Bcnzidinc
&’li~t)[(/]i]llth~l.t>]lt
Bcn70[d]pyrcm
&’llzo[/)]tluomlllllt’llc”
&’ltzt)[g./l,i]lJcrylc[lc
&’l]zt)[k]lluoml\thl*llc
Bcnzoicacid
Bcnzylalcohol
Bis(2-chlcxocthoxy)mc[hanc
Bis(2-cshll~roclhyl)ct}lcr
Bis(2-chloroisopropyl)c[hcr
Bis(2-c(hylhcxyl)I)lltblatc
Bronwhcnzcmc
Brol]lochloromctha]lc
Brollll)dichlorollll’tl]anc
Bromoform
Bromomcthanc
4-Brcmmphcnylphcnylether
2-Butiinonc
Butjolbenzylphthalatc
tcrt-Butylberrzcnc
rr-Bulylbcnzcnc
scc-Butyltxmzcnc
Carhondisulfidc
Carhontetrachloridc

25
25
41
38
38
4

25
25
43
41
41
41
25
4
4
4

41
25
25
25
25
25
25
25
25
25
25
25
25
41
41
41
41
41
25
41
25
41
41
41
41
41

96
100
41

100
100
100
92

100
91
98
93

100
100
lfJo
100
100
98

100
%

100
100
100
100
68
92

100
100
100
96
98

100
98
95

100
96
56

100
100
100
100
80
93

4
—
15
—
—
—
—
—
7
2
5
—
—
—
—
—

—
—
—
—
—
—
—
—
—
—
—
—
2
—
—
—
—
4
7

—
—
—
—
—
—

D-46

—
—.

44
—
—
—

8
.—
2

—

2
—
—
.-
—
—

2
—
4

—
—
—
—
32
8

—
—
—
4
—

2
5

—
—

37
—
—
—
—

20
7

0.62* ().()4
—

(),51* 0,21
—
—
—

().14
().86* 0.10
1.01i ().34
0.88* 0.19
0.95* ().47
1.1! * 0.28

—
0.91
—
—

().35
—
—

0.66
0.78* 0.07

—
0,75

0.21* 0.05
0.76* 0.36

—
0.76* 0.10

—
—

0.Q2* 0.17
—

1.03i 0.24
1.02* 0.28

—
0.67

0.54* 0.21
—

0.71
—

0.73
0.37

1.01z 0.42
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“ I ” u t d1)-34.((”onto)

{Irrder(%ntrul Warning out uf (Imtrol
Numlwr of <2(J 2+1 >.%J II:M-9 (:V

Anu}jsis Q(‘‘I”cst% (%) ( ( i : Std h!V

(Ill(mhllc

4.L-llliirtl-3-lllt”lll}’lijllt”lltll
4-Cllltlrttitllilill(’
(’lllortltx’llzl”ltL”
~llli~r(d

clilrr
C’hlt~rt~f(trm
Ctll\~r\Jll~~.lllallt”
2-(”lll(lr(~llili)lllllilh’11(’
(J-(-h]t)roi)i]t’l]l)i
4-Clll;lrt\i)i]t.l)yii}ilt*llyiclil~’r
/~-C”l]iltrl\ll]lut’11(.
()-L’lliorl)ll)iul’l1(”
Chr}’s(.m”
p,p’-DD[)
p,p’-iX)E
p,i)’-[lr)l”
Di-n-twlyii)illhiii:itc”
i~i-n-llclyii)tllhalillt’
Ditwun\[ti,h]anlhr:l(x’nc
Ditwnz(~furan
i,~.Dii,,(~lllO.~.{.lliL)rlli)rt}i)aIll’

1,2-Dii)rllllll)(.ltl;ill~.
Dil)rtJlllt~l;ll’tllall~’
(J-lli~.i]i(Jrl~ln”tut”ll(*(i ,2)
ltl-Dic”illt}r(>lx”ll/t.ltl’(1,3)
/~-Dit”iti(\rl)tx’tlYl”llc*(!,4)
~,.1‘.Di~.lllor(}~.ll~idillt.
I)i~.iJi(lr[]dillutJr(}ll]t’ll]am.
I, i-Dic”iliOrOcliraur
1,2-Dii”iliort~~.ti~illt”
[r;!IIS-i,2-Dic.itil~rl~”tht’ltt.
i, i-Di~”i]lor(\t”lil(’llt”
l-is-1,2-Dic”]lit~rljt.tilyit.111’
2,4-Di~”llior(>i)hc*ll{~i
1,2-Dit”ilil)r(Ji)rl)i)allc
2,2-Dit”t]loroi)r(>i)a”uc
i,3-Dit”lllt)roi)rt)i)altt”
1,i-Di~”l]il)roi)rtJi>cllc
tram-i,3-Dit.hit)rt]j)rt)i)c;lc
cis-i,3-Dic”hiort)i~rt)i)t’11(:
Dicitirin

41
41
(-)6.
66
66
25
41
41
41
4i
41
4i
25
41
41
4i
41
41
41
4

100”
96
Y6
w
93

10(I
100
98

ioo”
84
96

100
100
93

1(MJ
100
:()()
lot)
92

100
100
100
1O(J
100
100
100
100
95

100
1O()
83
85

ioo
98

100
84
80

100”
1(M)
100
100
IO(J
100

—

4
—
-—

2
—
—
2
—
12
4
—
—
5
—
—
—
—
4
—
—
—
—
—
—
—
—
5
—
—
2
—
—
—
—
16
—
—
—
—
—
—
—

D-47

—
—

4
2
5
—
—
—
—
4
—
—
—
2
—
—
—
—
4
—
—
—
—
—
—
—
—
—
—
—
Is
15
—
2

—
—
20
—
—
—
—
—
—

—-

().75* ().13
0.16

(),89*0, 14
()#97* 002i

—
—-

().N7* 0,17
—

().S9: (J.! 1
().6()i 0.08

—
().65

().79i ().2X
1.35* ().52
().81i ().2()

().63
().76t ().26
().67* (J.04
1.26* 0.55

—
—
—
—

(J.Wi* ().16
0.95* ().11

—
(J.7iz 0.13

—
—

0.33* 0.17
0.97* 0.40

—
—
—

0.62* 0.13
().68z 0.36

—
—
—
—
—
—
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“1’uldeD-.34. ((’onto,

IInder(hmtrol Wurning out of {:ontrol
Nunlherof <2(1 2-AJ >.30 I:M-!J(W

Analysis Q(: ‘rests (%) (%) (%?) IMio t Std Dev
phthalalc

Directhylphlhalatr
2,4-Dillll’ll]yll)l]~’ilt)l
2,4-Diilitr[}IJh(-jll>l
2,6-DillilrllllJlul$ltc
2,4-Dillilrl)lO1ut”ll(”
EIId(Kulfan1
Emh}sullan11
En(JmulfanSU]t’iltl’
Entirill
Endnnaldchydc
Ewrrs
Ethylbcnmtc
Fluoranthcnc
Fluort’nc
Hci)tachlor
H@l~”hlorcpoxittc
f{lgxacshlort~khllzcll~s
Hcxa(”hl(>r(>bubdit’111:
Hc.xa~”l]l(>r(>cyclcll>cntadicnc
Ii(.xacshlf)rocthallc
2-Hcxanonc
Hcx}lpclylether
lndcnO[1,2,3-cdjpyrcnc
Isophoronc
isopmpylbcnzcnc
4-ls(~lJr(>j)yltolucllc
Lindanc
MctI~)xyc”blor
Mcthyiacctatc
Ml-thy]iodide
4-Methyl-2-pcntanonc
~.Mcthy]-4,6~initrOphcmd
Mcthylcnechioridc
2-Mcthylnaphthaicrw
4-Mclhylphenoi
2-Mclhyiphenoi
Naphthalcnc
2-Ni[roanilinc
3-Nitroanilinc
4-Nitroanilinc
Nitrohcnzrre

25
M
25
25
25
25

1
1
4
4
4

—
41
25
2s
4
4

25
26
25
25
41
—
25
25
41
41
4
4

—
41
41
25
41
25
25
25
26
2s
25
25
25

—

96
100
80

1(JO
100
100
100
100
100
100
100
—
83
96

100
100
100
100
96
96
80
80
—

100
100
100
100
100
100
—

100
100
100
66

100
100
I(J(l
92

100
76
80

100

4
—

16
—
—
—
—
—
—
—
—
—

2
—
—
—
—
—
—
—
4
7

—
—
—
—
—
—
—
—
—
—
—

5
—
—
—

8
—
—

8
—

—

—

4
—
—
—
—
—
—
—
—
—
15
4
—
—
—
—
4
4
16
12
—
—
—
—
—
—
—
—
—
—
—
29
—
—
—
—
—
24
12
—

().65* O.(J6
.-

0.59i ().()9
—

0.68* 00.2
—
—
—
—

().87i ().3()
—
—

0.71* 0.33
().94* (J.1(J

—
—

0.77
—

().7(J* ().14
0.60

0,51* 0,23
0.72* 0.18

—
—
—
—

0.83* 0.25
0.66z 0.16

0.96z 0.17

0.83z 0.48

—
—

0.55* 0.04
—

0.23: 0.09
0.36* (J.14

—
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\

Ttddt 1)-.!40((’ont.)

IInder(inlrul Ww-ning out uf (:mtroi
Nwnher uf <2(1 >31 >AJ h:M-9 (:V

~\n;d}sis (.)(’‘l”cSt.% (%) (70) (%) RUtiui Sld Dev—
2-Nilrophtsnol
4-N

i[rt~stdilll~slllyi;lll~iltt”
N-N rtlstdiphcnylan]inc
P1.lll;l~.llll)r(ll>llclll)l
Phcn;llllhn’nc
Phcmd
Pr(lj)y’llx.1171.111”
Py’rcnc
S;)lurnlwl}{yrln~cvlrlx)ns
Sl}n.n~”
1,1,1,2-’rcslratshlon~lsltlalll.
I, I,~,~.”rlslrti(.llil)nlt.tilnm’

l“l)lucm’
‘ro~;li)h(’ll~
],1,~.Trit.Il]{)ro.1,~,~-

Irilluorcthanc
],~,~-Tril.hllJro~.llzt~llt.
1,~,~.TriL.il]ort)&.llz(.rlc
1,1,I-Tric.tll(~r(~ctllalll’
1,1,~.Tri(.h]orC)t.lhalll.
Tri~.l]ll~rt~(slhcllc
‘l’rit-tll(lr{)tlul)rl~lllc’lllaw
2,4,5-TriC.]]l{~rt~i)llL.ll(}i
2,4,6-Tril.}lll~rl)j)l]l’11(~1
1,2,3-Tric.tl]l)rl~l)rO1)allL*
1,~,~.”rrilllcthyltx.llyt.lll.
1,3,5-Trilrlt*thyiix.llzl*rll*
n-Undc~”anc

--25
2.5
25
25
25
25
25

2s
41
25
—
41
41
41
41
41
4

41
1

26
41
41
41
41
25
25
41
41
41
—

UilkmnvnPoiynuclcarAromatic
tiydnx.arhoms —

UnkII(n\morganicacid —
Unknmbmorganiccomiwunrl —
UmaturatctiHydnwarhm —
Vin}lauctalc 41
Vinylci)loridc 41
hlixcd-Xyicncs(o + m +p) 41

100
oh

100”
i ( l

100
100”
100
100
95

100
—
90
98

100
93
95

!00

100
100
100
85
88
90

100
100
100
100
98

100
—

—
—
—
—
93

100
98

—

4
—
—
—
—
—
—
2
—
—
—
2
—
5
2
—

—
—
—
—
7
2
—
—
—
—
2
—
—

—
—
—
—
—
—
2

—

—

—
—
—

2
—
—
10
—
—
2
2
—

—
—
—
15
5
7

—
—
—
—
—
—
—

—
—
—
—
7
—
—

---

(),76* ().15
—
—

().71* ().06
—

().72
—

().67* ().18
—
—

().84* ().21
().W* ().15
1.04: ().16
(),80* O.Xi
0.77* 0,21

—

—
—
—

0.93* 0.48
0.87z 0.20
0.77* 0.20

—
—
—

0.81z 0.16
0.88* 0.13

—
—

—
—
—
—

0.72* 0.05

0.86 * 0.17
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Tuhle D-35. Summary of F:hf-9QuulityAssurance ‘1’es~sfur 1991
(OrganicAnulysesin ( “hurcwl‘1’uhes)

Ilnder Control Warning Out uf (kmtrul
Nuder of <2(1 2-AI >3u KM-9

Analysis Q(: Tests (%) (90) (%) titiu * Std Ih!V

Ik’lln’!lc 69
Brmmdwnmw 69
CarhOnImaddorirk 69
Chll>rvbcnzcnc 69
ChiOn~fOrnl 69
Eth}ihcnzcrw 69
Tt.tmc.hll~rt)cthyll.111* 69
Tohrcnts 69

1,1,1-Tri~ohl(~r(~*tl]al]c 69
TrichlormMrcnc 69
1,~,~-~’rifll~lhy[~.11~1.11~ 69
O-.xyllvlc 69
Mixwl-Xylcncs(O+m +p) 69

100
97
99

100
100
90

100
100
100
100
99

100
83

—

3
—
—
—
—
—
—
—
—
—
—

7

—

1
—
—

—
—
—

10

0.84* 0.20
0.71* (),17
().90* ().21
(),82* 0.14
().94t (),29
().85* ().16
0.94* ().18
0.86z ().16
0.87* ().16
0.97* 0.15
0.76* ().16
0.95* 0.13
0.81* 0.21
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“l”uldv1)-.36.Sunmutryof MU-9Quuli~yAssurmwc‘1’cstsfur 1991
(orgunk AnJIlystisin Wuter)

Ilndvr(:ontrul Wurning out uf (hntrul
Numlwr uf <211 2-AJ >.30 HSK-9

Anutysis Q(’ ‘1’ests (%) (%) (90) Hlltiui Std I)(!V.—
85

100
46

100
100
1(M
85
95
83

100”
83

100
100
100
100
100
100
—

100
100
9s

100
100
90
90

100
100
80

100
90

1O(J
100
100
100
1O()
100
54

100
100
100
100
%

D-5I

—
—

13
—
—
—-
—

5
8

—
8

—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
10
—
—
—
—
—
—
—
—
29
—
—
—
—
4

15
—
42
—
—
—
15
--
u

—
8

—
-.
—
—
—
—
—
—
—
5

—
—
10
10
—
—
10
—
1(J
—
—
—
—
—
—
17
—
—
—
—
—

().27t ().1()
—

().54* 0.19
—
—
—

(),44
().71* 0,07
().95* 0.50
1.54* ().34
0,75* (),37

—
—
—
—
—

().88
—
—
—

().4()
0.85

—
().2()
().78
0.85i 0.20

—
().5820,17

—
—

(J.99* (),07
—

1.19* 0.37
().99* ().09

—
().6()
().5()* ().11

—
—
—

0.71* 0.06
0.85A0.18
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‘1’thleD-.36.((’onto)
(organic Anulyws [n Water)

Undw Control Wtwning
Number nf <2tl 2-.%J

Amdysis Q(: Tests (%) (%)

(ht of (Imtrol
>.%~ IIsE:-9
(~o) Kutiu* Std Uev

C ’ iIclrachloridc 24
chllmlirIll’ 1
4-Ct)l(\rt>-3-Illc’lll}liJtl(.llflI 20
4-Ct]l(Jrt)allili[lt. 20
Chlt}r~Jlwn71’nc 24
Clll~)rodillrllll]tJllll’tllill]t- 24
Chlt\r{wthanc 24
2-Clll(~r(~t’thyl~’illylether 22
Chll~r(J1ilrnl 24
Chhvomcthanc 24
2-CllllJrl>l]aIJhil]al(slll) 20
o-Chlorophcnoi 20
4-Chl(>ro}lhcnylIjhcllylclhcr 20
[}-Chlorcltl~]ucllt~ 24
p-Chorokducnc 24
Chryscnc 20
~,.$.D 1
p,p’-DDD 1
p,})’-DDE 1
}),p’-DDT 1
Di-n-twty]phlhalalc Z()
Di-n-octy]ph!halatc Q()
Dik.llzt~/a,/~]anthra~-(’llc- 20
Dibcnzofuran 20
j,~dil,r(}ml>-3-ch](jrt~pr(}l>allc24

100
100
90
90

100
100
100
100

().86* (1.15
—

0.67i 0.25
0.14
0.86* ().()5
().97* 0.09

—
—

().93*O.1()
—

().63
().60* 0.13

—
0.74* ().10

—
().15
2.07

—
().46

—
0.32
0.50* 0.26

—
—
—
—

1.02* 0.11
().74* 0.06

—
0.69* 0.21

—

1.18* 0.34
0,87* 0.09

—
—
—

0.70
—
—

0.86* 0.13

— —
—
5

—
5

10—
— —
—. —
— —
— —

100 — —
100
100
90

100
100
100
90

100
100
—

100
95
80

100
100
100
100
100
100
100
95

100
100
100
100
100
100
100
100
100
100
100

— —
— —

5 5
— —
— .—
— —

10—
— —
— —

100 —
— —

5
20

—
—
— —
—
—

—
—

1,2-Dibromocthanc
Dibrl>ll](~ll~clhallc
o Dichlorobcrwm(1,2)
nl-Di(.hl~}r(>k!~zcllc(1,3)
p-Dichlwobcnzcnc(1,4J
3,3‘-Dichlorobcnzirlinc
Dic.hlort)difluoromt’lhanc
1,2-Dichlorocthanc
1,1-Dichlorocttranc
1,l-Dichloroethenc
trms-1,2-Dichloroethylulc
cis-1,2-DichIorocthylcnc
2,4-Dichloropbenol
2,2-Dichloropropanc
1,3-Dichloropropanc
1,2-Dichloropropanc

24
24
44
44
44
20
24
24
24
24
24
24
20
24
24
24

— —
—
—

—
—

— —

5—
— —
— —
— —
— —.
— —
—
—

—
—

— —
—
—

—
—

— —

—.
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‘ram’ D-.36.((”onto)
((h-gunk Anl~lysrsin Wukr)

{IndcrControl Wurning out of (kntrol
Numlw of <2(1 2-311 >.11 HSIL9

Anulj’sis Q(: “1’tists (%) (%) (90) Kutio: Std Dev—
1,1-[~i~”lllt)rt~l]rtll~l.111”
(“is-I,3-Die.l]ltJrtJjjrl)ll(’111’
Ir;tm-1,3-Dic”llll~rtl}>r(}l}t’1)~.
Dic]drill
DiulhyIphlhirldlc
Dimclhylphlh;ilirk

2,4-Dilil(.thylI)llt911(}l
2,4-Dillilrc~l}llclll~l
2,4-Dillitr{)tt~lu(.llt.
~(>-Dil]ilr(>tl~lu(”lll:-,
EnlhkullallI
Emtosulfan11
End(MIIlfansullak
Enclrin
i;mlfillaldchydt
E l
F I U O r a
Fluor(’nr
tIcpldl.hlt>r
11(’l)lnc.hlorcpoxidc
t1~.xn~”llll)rl~k’nz~”lll’
t11.s;il.llll)robuMdi(’11(”
tlt.xac.llll)roc.yc’l(~i~~’l]ladi(.llc
llc’xnl-lll(~r~>l>thallc
2-}{L”snlllm!
Imlcnt)[1,2,3-cd]pyrunc
Is(ydwonc
Isoprtq)yllwnztwc
4-lsol~rl~l)yllt)lu(”j]l”
Limtanc
hfclht)x}’t-hlor
hlclh}]iodide
4-111(’111)’l-2-~Kl112111)l!t’
1-hfc”ltl)’]-~-l)yrrotidinoltc
~.hft.l]l~,l.~,~~i;lilrOph~sW!
hfclhjl~.ncchloride
2-hlt”tllj”lI~phthalcllc
2-Mclhylphcnol
4-Mrthylphcnol
FJaphthalcnc
4-NimJanilinc

~~
~J

24
1

~()
20
—
20
20
20
20

1
1
1
1
1

24
Z()
20
1
1

20
21
‘)~
20
24
20
20
24
24

1
1

~~
24
—
20
24
20
20
20
21
20

100
100
100
100
75

100
—
85

100
100
85

100
100
100
100
1
1
95

100
100
100
100
86
90
90
67

100
100
100
100
100
100
100
96
—-

loo
100
100
100
100
95
95

—
—
—
—
—
—
—

5
—
—
5

—
—
—
—
—
—
—
—
—
—
—
10
5

—
17
—
—
—
—
—
—
—
—
—
—
—
—
—
—
5
5

—
—
—
—

25
—
—
10
—
—
10
—
—
—
—
——
—
5

—
—
—
—
5
5

10
17
—
—
—
—
—
—
.—
4

—
—
—
—
—
—
—
—

-.
-—
—

().71
().13*

—
.—

(),59*
—
—

().33i
—
—
—
—
—

0.74*
0.75*

—
—

0.85
—

0.50*
0,51i
0,35
0.65 *

0.01

().24

().18

().10
0.19

0
0.07

0.18

—

—

1.00
—

0.90*

0.85*

(L15

0.17

—

0.58
0 *0.15

D-53
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L A N ~
E NS U1

Tntde D-.36. ((’ont.)
(organic Amtlystisin Wuttr)

tinder Control Warning out uf Control
Number of <2(1 2-30 >s: HSI’:-9

Anulysis Q(! “1’ests (%) (%) (%) Ibtio * Sld Dev——
2-Niir{}anilinc 20
3-Ni[rimnilinc
Nilndwnwnc
2-Niln~\\hcnol
4-Nilrtihcn(~l
N-Nilrl~s(di-n-ljri\l~}l;ttlliNC
N-Nitrt)sldilt~t’th)’lalllil]l’
N-Nilrt~sdi~>hcl~ylall~il~c
Pt.lltac.llll>r(>phl”llt>l
Phcnanlhrcnc
Pht”nld
Prt)il!llu’nn’nc
Pyn’llc
S l
2
1 1 , 2 -
1,1,2,2-Tl*lmC.l]ll~n~l’t]]alll’
T1’tra~”lll(\rl~t’thyll’t]t”
~,~,~,~.Tclmnlctll}.].3-

P1’I11:H1OIIL!
Tolucuc
Toxaplwnc
1,1,~-Tric.bjorO-1,~,~.
Tritlrorocthanc

],2,4-Trit.h]OrO~.11~1,111.
1,~,~.Tric.h]OrO~.llzL.llc.
1,1,1-Tric”hlorocthanc
1,1,2-Tric.lllorocthallt,
Tric”hh>nwlhcnc
Trit.lllt)rl)fluoroll]cthallc
2,4,6-Tri~.hlorophcnol
2,4,5-TrichloroI>h(’1)1)1
1,2,3.Trich]OrOprol~allc
1,2,4.Trimclhyj~.llzcnc
l,3,S-Trinlcthylktlzcllc
Unknow Alcohol
UnknownSulfurcompounds
UmaturatcdHydrwarhorrs
Vin)”lacctatc
Vinylchloride
Mixcrl-Xylcnes(o+ m + p)

20
20
20
2(I
20
20
20
20
2(I
20
24
20
24

1
~~
24
24

—
24

1

24
21

1
24
24
24
24
20
20
24
24
24
—
—
—
24
24
24

100
100
100
100
90

100
100
85

100
95

100
92

100
100
100
100
100
100

—
100
100

100
95

100
96

100
100
%

100
100
100
92

1
—

—

)
92

—
—
—
—

5
—
—
5

—
—
—
—
.
—
—.
—
—
—

—
—
—

—
—
.—
—
—
—
—
—
—
—
—
—
—
—
—
4

—
8

—
—
—
—
5

—
—

—
5

—
n

—
—
—
—
—
—

—
—
—

—
5

—
4

—
—
4

—
—
—
8

—
—
—
—
8

—
—

—
().77

—
—

0.61* ().19
—
—

().31z 0.16
—

0.54
0.U8
().53* 0.14

—
().74* 0.07
1.-/0
0.91 x 0.06
0.95 * 0.03
0.73 * 0.08

—
0.74 * 0.05

—

—
0.48

—
0.86 * 0.15
0.93 * 0.07
0.81 x 0.05

—
—
—

0.96 * 0.15
0.52 ~ 0.20

—
—
—
—

2.35
—

0.75 * 0.16

I
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Tuidt’1)-.\70

n Andyk.

LOSALAMOSNATIONALUBORATORY
ENVIRONMENTALSURVEILLANCE1991

SumnIw-yo!”k;hf-9i“ulseI“ositive/#”dseNe@ive occurrences
for kX1-8Quuli,y(’ontt-d Sunipks Nun In 1991

Totnl
k’tdse False Quality

I’osilive Negative Occurrence

IN(NU;ANK.’ANALYSA%’

l)iologicds
B
i%
LJ

lhdk Mu(tsriuls
Ag
As
RI
c
G
Flashpoinl
Hg
Pb
Sc

I:ihers
Bc
Pt)
u

.S(n”l.s
Ag
Al
As
Au
Eli
1A!
Br
Ca
cd
G’

Cr
Cs
al
Dy
Eu
Fc
Ga
H20-(Untx)umiWater)
}if

—
—
—

—
—
—
—
—
—
—
—
—

—
—
—

—
—
—
—
—
—
—
—
—
—

1
—
—
—
—
—
—
—
—
—
—

D-55

—
—
—

—
—
—
—
—
—
—
—
—

—
—
—

—
—.

2
1
2
—
—
1
2
1

—
3
—
—
—
—
—
-.
—
24
—

2
2

15

1
1
1
1
1
4
1
1
1

6
4

21

17
40
3(J
17
29
12
19
40

7
27
21
35
38
22
24
25
25
40
23

26



LOSAIAMOSNATIONALlaboratory
ENVIRONMENTALSURVEILLANCE1991

—

TIM! D-37. ((hit,)

“I”d.ul
l’”ldse Ft “St! Qlndily

hlutrix Anulyfe Positive Nq@ivc oc’t’url”t!nw”

INOJWANICANAL }’S1{S(Cont.)

.SOI”lS(L’mt,)
Hg
1
h
K
la
h
Mg
W
I%
F&l
Ni
Pb
Rb
Sb
SC
se
Sm
Sr
Ta
13
-l-h
Ti
T1
u
v
w
Yb
Zn
Zr

— — 24
18
19
40
25
24
39
40
4(I
24
7
7

22
29
26
25
25
31
21
24
26
34
7

155
33
20
25
40
27

2a7
42

226
3

46
208
94

3
2

49
219

—
—
—

—
—

—
— —
—
—

1
1

—
—
—
— —
— —.

3—
— —

1—
— —

3—
—
— —
—
—

1—
—

2
—

—
—
— —

5
2

—
—

Wafers
Ag
Al
As
Au
B
Ba
Be
Bi
Br
Ca
cd

— —
— —
—
— —
—

2
—
—

—
—
—
—
—

2 1



LOSALAMOSNATIONALLABORATORY
ENVIRONMENTALSURVEILLANCE1991

‘1’OMCD-37. ((hnt.)

Total
I’”ulsl? ~“ulse Quality

Itlntnx Anulyte Positive Negative Occurrence

JNOR(;ANIC*ANAI.Y.SE.S((.’O~.)

Wuks (L’ont.)
CC
cl
C
CO
Cin”n]i~21OxygmIXmand
Condudivity
Cr
Cs
Cu
Dy
Er
Eu
F
Fc
Ga
Gd
Ge
Hardness
Hf
Hg
Ho
In
lr
K
b
Li
Lu
Mg
Ml)
MO
Na
Nb
Nd
NH3-N
Ni
N03-N
Oil/grease
P
Pb
Pd
Ph
Po~-P

—
—
—
—
—
—
—
--
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—

2
—
—
—

D-57

—
—
—
—

3
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—

1
—
—
—
—

1
—
—
—

3
44
41
32

34
211

3
67

3
3
3

31
54
3
3
3

28
3

1
3
3
3

47
47
5
3

54
55
59
47
3
3
2

57
52
1
5

236
3

37
48



LOSAtJIMOSNATIONALLABORATORY
E14VIRONMENTALSURVEILUNCE1991

‘1’ddtiD-37. ((”ont.)

‘i”otul
k“ulst! i“ldst! QUnlity

M / P N O

INOR(;AN!C’ANAl.Y.%’h’.$”(cOti.)

\\’ulers((.’onl.)
Pr
Pl
Rb
WI
Ru
Sb
S
Si
Sm
Sll
SOJ
Sr
Ta
TotalAlkalinity
Tb
Tdal DissolvtxlSolids
TC
n
Ti
1-l
Tm
TotalSuspcntkxtSolids
u
v
w
Y
Yb

Zr

ORGANICANAI.YSES

Bulk Mulerids
MixuMrodor
Ardor 1242
Ardor 1254
Aroclor1260

Fillers
Mixui-Asodor
Ardor 1242
Ardor 1254
Aroclor1260

—
—
—
—
.—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
.—
—
—
—
—
—
—
—.

—
—
—
—

—
—
—
—

—
—
—
—
—
—
—
—
—
—
—
—
—

33
—

38
—
—
—
—
—

3
—
—
—
—
—
—
—

—
—
—.
—

1
1

—

3
3
3
3
3

66
202
51
3

19
15
59
3

3

3
8
9

75
3

196
51
3
4
3

61
3

71
71
71
71

67
67
67
6..,

D-58



~—

LOSALAMOSNATIONALLABORATORY
ENVIRONMENTALSURVEILLANCE1991

‘!”al)le 1).37, ((~ont,)

False I“alse
Mutt-ixAmdyte Positive Negtitive

Totnl
QuIdi:y

occurrence

OR(;.\h’lC’ANAJ.YSA’,S(

Suds
Attnaphtlrinc
Accnaph[hyknc
Acmnc
Atmdt)in
A~”rylonitril~
Aldrin
Aniline
Anthraucnc
Mixed-Aroclor
An)~40r1242
Arw:lor1254
Aroclor1260
AzObcnzcnc
Alidla-BHC
Beta-BHC
Delta-3H*:’
B
m-Bcnzidinc
~’llz(~[~j]anthmcc]lc
B Cl

Bcnzo[b]lluoranthcrw
&llzo[g,/l,ijpc~lcnc
Bcnzo[k]fluoranlhcnc
BenzOicacid
Bcnzylalcohol
Bis(2-chlorLcthoxy)mcthanc
Bis(2-chlcmcthyl)cthcr
Bis(2-chloroisopropyl)ether
Bis(2-clhylhexyl)phthalate
Brmnnbenzcnc
Bromochloromctharw
Brolnodichloromctblle
Bromoform
Bromomcthanc
4-BromophcnyIphcnyiether
2-Butanonc
Butylhenzylphthalatc
n-Butylbenmw
scc-Butylbenzcnc
tcrt-Butylbenzene
Carbondisuifidc
Carhontctracbloridc
Chlordane

—
—

1
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
1

—
.-
—
—
2

—
—
—
—
2
—
—
—
—
—
—.
4

—
—
—
—
6

—
—

D-59

—
—

1
—
—-
—
1

—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
3
—
—
—
—
—
—
—
—
2
—
—
2

—
—
—
—
4
1

—

54
54

130
117
11’7

4
54
54
42
41
41
41
54
4
4
4

130
54
54
54
54
54
54
54
54
54
54
54
54

130
130
130
130
130
54

130
54

129
129
130
130

1



LOSAlAMOSNATIOhJALLABORATORY
ENWRONMENTALSURVEILLANCE1991

‘I”ltl)lt!J)-37. ((:onto,

‘1’otld
Fuhie Fulse Qutdity

Mtitrix Annlyte Positive Negative ommww

ORGANIC.’ANAI, Y.SE.Y(C’ont.)

.Sol”l$’(CWIL)
4-cllll)rl)-3-lllt”lllyl]lll(.l\ol
4-ChlorOaniline
Chlorobunzcnt
Chlo~)dil)roil~otllct]lallc”
Ctdorocthanc
2.Cll]L)r~)~l]lylvillyldhcr
ChlorofOrnl
Chlorwncthanc
2-Clllt)rotlaj)hIl~lcllc
O-cl]lt)rl)l)llcllt]l
4-Cl]lt)rO1)hcllylpllellylcdwr
0-ChlorolOlucnc
p-ChlorotNucnc
Chryscnc
P,p’-DDD
p,p’-DDE
p,p’-DDT
Di-n-bulylphtbatatc
Di-~i-octylphlbalatc
Dibsllzo[a,/l]allthrat’cllc
Dibcnwfuran
1,2-Dibrmno-3-ChlnroprOpanc
1,2-Dibromocttranc
Dibrwnwnclhanc
&Dichlorobcmcnc(l,2)
,w-DichlombcnYtnc(l,3)
p-Dichlordmwcnc(l,4)
3,3’-Dichlorobcnzidinc
Dichloroditluoromcthaflc
1,1-Dicblorocthanc
1,2-Dichlorocthanc
1,1-Dichlorocthcnc
trans.1,2-Dichlorocthcnc
cis-1,2-Dich10rocthy]cnc
2,4-Dichlorophcnol
1,2-Dichloropropanc
1,3-Dichloropropanc
2,2-Dichloropropanc
1,1-Dichloropropcnc
cis-1,3-Dich10rOpmpcN
trans-1,3-DichlurOpropcnc
Dicldrin
Dicthylphtha]atc

—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—

2
—
—
—
—
—
—
1

—
—
—
—
—
—
1

—
—
—
—
—
—
—
—
—
—
—

D40

—
—
—

2
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
129
—
—
—
—
—
—
—
3
3
—
—
—
—
4
—
—
—
—
—
—
—

54
54

130
130
130
118
130
130
54
54
54

130
130
54
4
4
4

54
54
54
54

130
130
183
183
183
54

130
130
130
130
130
130
54

130
130
130
130
130
130

4
54



LOSALAMOSNATIONALLABORATORY
ENVIRONMENTALSURVEILLANCE1991

‘?

‘I”dde D-37. ((”Ont.)

Totld
Fulse False Quality

MaItrixA Positive Nq@ive occumence

OR(;ANIL’AA!41.Y.SI{.S (L’wt.)

.Soil.s((.’olll.)
Dinwthylphlhalatc
2,4-Dillll’tllyll>hl’llc>l
2,4-Diltitrl~~)ilt’111~1
2,4-DillilrtJlt)lut*llt?
2,6-Dillitrl)t(>luc’llc
ElldOSUllilll1
En(tosulfunII
EndwsulfnnSU!thtC
Endrin
Endrinahlchyrle
Ed]yllxwzcnc
1,2-Dibr(>tt~t~ctl]ntlc
I%Orirnlhcnc
flmrcnc
Hcptachlor
Hcphwhlorcpoxidc
Ht.xat.l]l(}r(~k*nztllc
Hcxnt”lll{~rt)bu~dicllc
}icxac.llltlrl)c”yt.ll~l)clltadicilc
Ht”xac”l]ll)rocthallc
2-H1”xmlOnc
lndcnO[t,2,3-cdlpyrcnc
Isophormrc
1sOprOpylbcnzcnc
4-ls(JI)r(Jl)yllOlucne
Lindant
Mctlmxychlor
McIhyliodide
4-Mclllyl-2-l)cntallt)llc
2-Mt”tllyl+,6-Dillitrol)hc;lol
Mcthylcrwchloride
2-Mctl]yllul)hthalcnc
2-Mcthylphcnd
4-Mcthylphcnol
Naphthaknc
2-Nilroanilinc
3-Nitroanilinc
4-Nilroanilinc
Nitrdwrmmc
2-Nitrophcnol
4-Nitrophcnol
N-Nilrnsodi-rr-propylaminc

—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—

13
—
—
—
—
—
—
—
—
—
—
—

D-61

—

1
—
—
—
—
—
—
—
—
3
—
1

—
—
—
—
—
1
2
4
—
—
—
—
—
—
—
—
—
1

—
—
—
—
—
3
—
—
—
—
—

54
54
54
54
54

1
1
4
4
4

130
130
54
54
4
4

54
59
54
54

130
54
54

130
1’29

4
4

130
130
54

130
54
54
54
59
54
54
54
54
54
54

L

—



LOSAIAMOSNA”rlONALLABORATORY
ENVIRONMENTALSURVEILLANCE1991

‘~
‘1’lll)le1).37, ((’onto,

“1’olul
I“ldse I’”ulse QUdity

hlutrix Amdyte Pusitive Negtdive occumente

OrgunicAmdyses (C’wl.)

Suds (Cont.)

N-Nitrt~(dil]hcllylatl)iltc
Pclllac”lll(lrc~~)h’’iltJl
Phcuanthrcnc
Ptlcllol
Propylh*nzcnc
Pyfcllc
Styrcnc
1,1,1,2-Tcirac”hlt\njctllalll:
1,1,2,2-Tctmchl~mctl]allc
Tctrachl(>ructhylcllc
Tolucnt
Toxaphcnc
1,1,2-Trichlorw1,2,2-
Trilluoroclhanc

1,2,3-Tric.hl(Jro&’llzclll:
1,2,4-Trichlorobcnzcnc
1,1,1-Trichlorwthanc
1,1,2-Trichl(jroctllatlc
Trichlorocthcnt
Triclllorofluor(>nlcthallc
2,4,5-TricMmq>hcnO]
2,4,6-Tric’hlorophcl)lji
1,2,3-Trichloropropanc
1,2,4-Tri]llcthylkllzcllc
1,3,5-Trin]cthylbenzcnc
Vinylacctatc
Vinylchloride
Mixctt-Xylcncs(O+ m +p)

C}urrcd Tubes
Benww
Bromohcrucnc
Carhontctrachloridc
ChlOrObcwcnc
ChlorOforna
Ethyltmwcnc
Tctrachlorocthylcnc
Tohrcnc
1,1,1-Trichlorocthanc
Trichlorocthcne
1,2,4-Trirr,cthylbcnZcnc

—
—
—
—
—
—
—
—
—
—
—
—
—

1
—
—
2

—
2
1

—
—
—
—
—
—
—
—

—
—
—
—
—
4
—
—
—
—
—

—
—
—
—
—
—
—
2

—
—
—
—
—

—
—
—
—
2

—
—
—
—
—
—
—
3
—.
—

—
—
1

—
—
3

—
—
—
—
—

54
54
54
54
54

130
54

130
130
130
130
130

4

130
5

59
130
130
130
130
54
54

130
130
130
130
130
130

98
98
98
98
98
98
98
98
98
98
98

D-62



LOSA’AMOSNATIONALIABOFIATORY
ENVIRONMENTAL!XJfWElllANCE1991

‘I”ul)ll’1)”370((!onto)

Totul
I’”ulse FIllse Q

Mutrix A Positive Negutive occurrence

IN{~R{;ANIC’ANAI.Y.W:.S(i.’wt.)

(.’hurcodTubes(L’onl.)
O-xyknt’
Mixd-Xylcncs(0 + III+

Wukrs
Ats(91b?i)iiIlItsIIls
Accnaid]lhylcnc
Acctmw
Acrolcin
At”ryimilrilc
Aldrin
Aniline
Anlhratx$nc
hlixwI-Arwlor
Arwior 1242
Anwlor1254
Ardor 126C
h)bt’lmllc
alpha-BHC
hcta-BHC
delta-BHC
Bcnzt’nc
rrr-Bcnxidinc
h’ll~()~il]alltl]m~”enc
Bcn@fl]i)yrcnc
&ll~(][l)]llu(}ml]theltc
kg!l~(}[g,)gih~c~lt.ltc
&’n~(J[k]llut)ml]thcllc
BcnZOicacid
Bcnxylaicohd
Bis(2-c.hior(~cthc>xy)lllcthallc
Bis(2-cbiwwhyi)ctiw
Bis(2-chl(>r(>ist>i>r(~])yl~thcr
Bis(2-cthylhcxyi)i)hthalatc
Brmndrcnnnc
Br(~lll(>c”lliort)lllctilallc
Brolllt}dicohlort>lncttlalli:”
Brmndbrm
Brwnnmdi]anc
4-Brt~nl(Ji)hcnyll)hcllylether
2-ButanOnc
Butylbcrwyiphthalalc
rr-Bulyihcn?tnc
scc-Butylhcrwcnc

—
3

3
—
1

—
—
—
—
—
—-
—
—
—
—
—
—
—
—
—
—
—
—
—.
—
1

—
—
—
—
4
—
—
—
—
—
—
2

—
—
—

D-63

—
4

—
—
—
—
—
—
2
1

—
—
.—
—
—
--
—
—
—
—
—
—
—
—
—
—
—
—
1

—
—
—
—
—
—
—
—
2

—
—
—

9
w

67
47
63
56
56

1
47
47
12
12
12
12
47

1
1
1

63
47
47
47
47
47
47
47
47
47
47
47
48
63
63
63
63
63
47
63
47
63
63



LOSAUMOS NATIONALLABORATORY
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“1’uldeD-37. ((’ Ont.)

I“nlse I“idse
Mutrix Anulj”te lbositive Nejystive

‘I”(M
Q

Occurrence

[~Rl;AA’lL’AN.-iI.Y.Sl{.S(C’ont,)

\\’uiw.s(~’onl.)
tt*n-Butylln’lt~tsl~~’
Carhmdisuilidt
Carhm tclracido;idc
Chhmhnc
4-Cl]ll~ro-3-nlclhyli)ttclt(~i
4-Chlorofinilinc
Chlmldlclm’nc
Chl(>nJdibrt~lllt)ll~ctilallc
Chlomcthane
2-C1llorlJclllylvillylclhcr
ChlOrofOrnl
Chlornmcthanc
2-Chl(>rt\ilai>htblcl~c
u-Ch!orophcnd
4-Chlortl~~hcltyl~lhcnyictiwr
0-ChlOrotoiutmc
p-Chlorotolucnc
Chryscnc
2,4-D
p,p’-DDD
p,p’-DDE
p,p’-DDT
Di+r-butylphlhalatc
Di-n-octylphthalaw
Dih’l]z(l[~~,Jl]altthrac”t:llc
Dincnzofuran
1,2-Dibrt~mo-3<.lll(~r(~l>rt~~Janc
1,2-Dibronmcthanc
Dihromomcthanc
o-Dichlonhnzcnc(l ,2)
nr-Dichlorohenzcne(l,3)
p-Dichiorohcrrzcnc(l,4)
3,3’-Dichlorohenzidinc
Dichiorodifluoromcthanc
1,1-Dichloroethanc
1,2-Dichloroclhanc
1,1-Dichlorocthcnc
wans-1,2-Dichlorocthcnc
cis-1,2-Dichiorocthyicnc
2,4-Dichlc-wophcnoi
1,2-Dichlmopropanc
1,3-DichIwopropanc
2,2-Dichloropropanc

— 63
63
63

1
67
47
63
63
63
56
63
63
47
67
47
63
63
47

1
1
1
1

47
47
47
47

63
63

110
110
130
47
63
63
63
63
63
63
47
63
63
63

—
—
—

1
—
—

2 —

1—
—
—
—

—
—

—
—
—
—
—

—
-—
—

9
— —

—
—

—
—

1—
— —

—
—
—
—
—
—
—

—
—

—
—
—

63—
— —

—
—
—
—

—
.—
—

5
—
—
—
—
—
—
—
—
—
—
—

—
—
—
—
—
—
—
—
—
--
—
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‘1’UM1’1)-37. ((’unto)

‘l”otAd
I$”ldse 1$’ulsr QIAily

hlut:”ixA Ibsitive Ncgutivc OWUITC’IICW

OIU;AN1(.”ANA1.YM:S(C’OIIL)

1}’ulcrs(
1,1-Di(”lll(Jr(J;>rl>ljl.llt”
t“is-I,3-Dil”llllJrt)lJr{~i~(’lk*
mm- 1,3-Di(.llll~rt~jjrl~i)(’l)t!
Dirhiriu
Dii’d]yl[)hth;)liltt’
Dimdhyll ) h t
2,4-Dil:l”lllyll)l]l”lllJl
2,4-Diuilr(Jilik”m
2,4-DII!itroh~iuvm
2,f]-Dillilr(tlt~ill(*llc’
Elllillsutlillli
hiosuii”nll Ii
EudosuiiilllSuii-ilk’
Emirin
Ih.irin i l i l i
Elilyilwmul”
i,2-Dii)rtJlllot’li]allt”
Fiul}r;lnlIwur
Fiuort”u(”

2-i it’xillllwt”
Illd(”llo[i,2,3-cdJpyrt”uc
is{)i)i}t}rwlc
istlilr(>i)yil~”tiz(”llc
4-I~l~ijrt)iJyill)iut*lit”
Limi:~m“
Mrliu)xyt.ili(>r
MdiIylimiidc
4-Mt.lilyi-2-i)t:l)lal]l)llt”
2-Mctilyi-4,6-dinim)i)ilcnoi
MtsIiIyicncci]ioridc
2-hlt.lilyilLli)lllilalclll!
2-M(.IiI)’ii)iI1*IIoi
4-hlc.lilyii)il(”lloi
N;Ii)iIIiInlvnc
2-Nik)aniiinc
3-Niwi~aniiinc
4-Ni!l.)aniiinc

—
—-
—
—.
—
—
—
—
3

—
—
—.
—
—
—
—
—
—
—
—
—
—
—
—
—
I

—
—
.—
—
—
—
—
2

—
2
—
—
—
—
—
—
—.

D-65

—.
—
—
-—

2
—
—
—
—
—
—
—
—
—
—
—
—
—
—
-.
—
—
—
—
—
2

—
--
—
—
—
—
—
.—
—
—
—
—
—
—
—
—
—

63
63
63

1
47
47
47
47
67
47

1
1
1
1
1

63
63
47
47

1
1

47
49
47
47
63
47
47
63
63

1
1

63
63
47
63
47
47
47
49
47
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‘1’illdcD-J7. ((’onto,

‘1’otill
I’”ldst’ t“ulst’ Quulity

Rltw-ixA P Negutivc OL’Ulrrel)m

OR(;AA’l(.”ANII1.)’,SI:S((.’(ML)

I\titers (C”onf.)
4-Nilrt~phrnt>l
N-Nilrl~stdi-tl-jJr(~i)y];ill~im’
N-Ni[rmm.1il]]t’tl]}’liill]ill(’
N-Nilrtts(diljlll’llylalllillt’
Pt’tll:lt”IlltJr~~j)l]c’llt}l
Phcmnlhn”nc
Pht’nd
PrOpyllx’uzcnc
Pyrcnl”
Slyrcnt
2,4,5-TP
1,1,1,2-Tt’trat.llll)rt)ctll;i[lc
1,1,2,2-Tt”trat’lllt)N)ctjlallc
T1.lrilc.l]ll>r~)clt]y]cltl.
TOIUCIW
Tm@icnc
],1,~-Tric.ll]t)r,)-1,2,2.
Trillu(Jrl~l’tllallc’

1,2,3-Tric”tllljrokll~~llt.
1,2,4-Tric”lllortJtillzcllc
1,1,1-Tri~.lll{~rocttlallc
1,1,~-Tric.lllL)rt)ct]lalic
Tric-lll~)roclhctlt:
Tri~.hlort)flu(>rolllcttlalll:
2,4,5-Tri~”lllor(>l~hcnol
2,4,6-Tric”hl(Jrc~l)llcll(~l
1,2,3-Tric.lllorol)rt>l)allc
1,2,4-Trilllctllyl&’llz~:tlc
1,3,5-Trilt~cth~’lkllzcnt
Vinylaccfalc
Vinylchloride
Mixed-Xylcncs(O+ m +p)

3
7

—

—

9
—

1
—
—
—
—
—
—
—

—
—

8
1

—
—

1
—
—
—
—
—
—
—
—

—

—
—
—
—
—
—
—
—
—
—
—
—
—
—

—

—
—
—
—
—
—
—
—
—
—

2
—
—

67
67
47
47
67
47
67
63
67
63

1
63
63
63
63

1

63
2

69
63
63
63
63
47
47
63
63
63
63
63
63
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‘1’uldl’1)-.!7,((”onto)

‘I”dld
t’ulst” I’”ldse QUldily

hlutrix AniIlyttI J)usilive Nq,yttive o

D-67

—
.—
—
—
—
—.

—
—
—
—
—

—
—
—
—
—
—
—
—
—
—

—
—
—
—
—

3
—
—
—
—
—
—

47
47
17
12
12
10

60
q

60
9
9

8
25
8

57
43
48
38
38
27
Xi

165
3

165
59
26

219
17
17
4
9
1

IMJ



L A N L
E NS 1991

‘1’uhleD-3X )hdiuchtvuicul DetectionI.inlils f Antii)”sesof ‘1’ypiculKnvironruenhdSmIIplcs

DetectiOn
Appmximute Simple (’uunt Ih’uit

I hV n Weight ‘ C

Air Sumple
Trilium
~J~Pu
~JQ’~~OPu
~~]Al,,
Gross alpha
GrllssMa
Urilnium(dciaytximwlrun)

\\’uIer.Sumple
Tritium
‘Sr
137(-s
J3~Pu
w , l t o p u

2J1Arn
GrOssalpha
GrOssM

. .Sumph
Tritium
wsr
137(3
~3xPu
239,240i%
241Am
Grossaipha
Grossbeta
Uranium(dciaycdneutron)

3 m3
2.0x 104m3
2.()x i (1 1

2.0 x 10J11+
6.5 x 1 m3
6.5 x 103n13
2.0 x 104m3

0,005 L
0.5 L
0.5 L
0.5 L
0.5 L
0.5 L
0.9 L
0,9 L

1 kg
Zg

100g
10g
log
10g
2g
2g
2g

30 min
8 x lo~s
u x 1OJs
8 x 104s

100”min
100”min
60s

30 min
200rnin

5 x 1(Ns
8 x 10As
8 x 104s
8 x 104s

100min
100min

3(Jmin
200min

5 x 104s
8 x lo~s
8 x 104s
8 x 104s

100min
100min
20s

1 x 1O-i(] pCi/n13
2 x 10-18 pCi/n]3
2 x 10-lH ~Ci/m3
2 x 1O-]g pCi/m3
4 x 10-]6 pCi/n13
4 x 10-]6 pCi/m3
1 pghn~

4 x 1
3 x 10-9
4 x lo-fJ
2 x 10-11
2 x 10-11
2 x 10-11
3 x 10-9
3 x 10-9

pCi/n~L
pCi/nlL
}lCi/mL
pCi/mL
VCi/nlL
~Ci/nlL
pCi/mL
~Ci/nlL

0.003 pCi/g
2 pCi/g
0.1 pCi/g
0.002 pCi/g
0.002 pCi/g
0.002 pCi/g
3 pCilg
3 pCi/g
0.2 I%&



a c l ip r o

A L

a lp a r
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a q u
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GLOSSARYOF TERMS

Radiowliwprmhrclsgrnrralctlas a rcsullof nculrnwsand
ulhcrsutxitt)mi(”I:iirlicltsiutcrat”liugwithnlakriiils SU1OIIas
air, L I ion matcriaIs,or imprrriticsinctxdingwater.
Ilcsc aclivaliunproductsarcusuallytlislinguishcd,fur
n*pOrtingpuqmws,IrmnfissiOnproduct...

As lowas rcasonaldyachicvahlc.TINtermthatdescribesan
approach10r~diatinnrxpusurccontrolur management
wherebythecxplmrrcsand rcsullingdwwsarcmainlainrdas
farIX!IOWIhcliuliLsspm”ilkl for theappropriatecircum-
stauctsasccuuumic,Icchuicaljant!practicalcwlsidcratium
pcrmi[,

A positivelychargedparticle(idcntit”a}IUtheheliumUUCICUS)
cOmpOscxIOflwOpn)lumandlwnnculrumsthatarccmittcd
duringdw.ayofccrtainradioactiveatoms. Alphaparticlesarc
sloppulbyscvcmlccnlimctcrxOfairOra shce[Ofpaper.

“rhcsurroundingatnmsi>hcreas it existsaroundpcoplc,plants,
andslruchrn”s,II is1 c l includeIhcak immcdi-
akly adjaccul10mission sOurcws.

A saturatntlayerof rockor snilbcluwthegroundsurfacethat
cansupplyusatdcquantitiesOfgmundwatcrInWCILSand
spring...Aquiferscanhca smrrccofwaterfordmncs!ic,
agricultural,amliuduslriaIuses.

Alc,nicEnergyC2mwnission.A federalagencycrcatcdin
194610nlanag~thedcvclnpmcnt,use,audCWntr(dOflluc”kar
cucrgyformilitaryandcivilianapplications.IIwasalwlishcd
byIIICEnergyRcorganizttionActof 1974andwassuccccdcd
bytheEnergyResearchandDcvcloprncntAdministration
(nowpan nf IhcU.S.DepartmentOfEnergyaud theU.S.
NuclearRcgulatmyChnrnission).

%lallcslpanicleof anclcmcnlcapableOfenteringhIIOa
chemicalrcaclinn.

IonizingradiatinrrfromsrmrccsotherthantheLaboratory.
Thisradiationmayincludecosmicradiation:cxlcrnalradia-
tionfromnaturallyoccurringra:”oaclivityin Ihccarlh
(Icrrcslrialradiation),air,andwaler;inlcrnalradiationfrom
nalurallyoccurringradioactiveclcmcntsin thehum~nhody;
andradiationfrommedicaldiagnosticprocedures.

GL-1
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b ls a

B

C

C

C

c o n t a

c o n ta

b ep a rA ncgalivcly(“hiirgdptirtii”lc(idrlllical(oIhcclc~.trwl)Ihtiiis
cmittctlduringttw-ay(d’Cxsrtiiin rddiwi~-tivcatoms. Mostt~’ra
partictcsarcskqywdhy 0.6cn]01tiluminum.

b ls aA controlsanlplcthatis idcnlit”al,in prim”ipal,10Ihcsanqdc
Ofinlcrt’sl,cxccplIhalIhcsul~lam”rhcinganalyml is ahscnle
ThemeasuredviihrcOrsignalsinblanksfOrIhcanalylcis
bclicnwd10twcaustd byartilacls,and:;hOulttlx sut)lrirtlcd
fromthemrasurcdvahrc.Thisprocessyichha motammrnlof
thesubslani.cin Ihcsample.

A controlsiiwplrof knownl-ollc”~slltratit)ltin whichlhc
txprctcdv of theconstih.rcnlarcunknoMI10Ihcanalyst,

Biochcmit”itl(hiolo<it-al)oxygendcmand.A mcasurtiof IIIC
amountof ‘~xi~:‘nii!biologicalprocwjcs [ha[t)r~’aksd
o mirticrin water; a mtasur~ of theorganicpollutant
load. 11is usd asan indicatorof waterqualily.

CleanAirAct. The federallawIhataulhmizcslbc
EnvironnwnlalProlcclionAgency(EPA)toSC[airquality
standardsandtoassislstak andlocalgowrnnwntsto ttwclop
andcxccutcair polluliOnpmwcnlionandcOnlrOlprograms.

ComprchcnsivcEnvironnwntalRcsponw,Compcmsation,and
LiabilityActof 1980 Alsoknownas Superfund,thislaw
authorizesthefcdcra;government10responddirectlyto rc-
lcascsof hazardoussubstancesthatmayendangerhcahhor
thecnvironmcnl,TheEPAis rcspon..iblcformanaging
Supcrfund.

CodeofFederalRcgulatitms.A codificationof all rcbmlaliows
developedandfinaliz..dby federalgovernmentagcncicsin the
FederalRegiswr.

Chain-of-Custody.A methodfordocumentingthe historyand
possessionofa samplefromthetimeof colhxtion,through
analysisanddatarcporling,10its Iinaldisposition.

Thedepositionofunwan(cdradioactivematerialon thesur-
facesof stmcturcs,areas,objects,orpersonnel.

AnyLaboratoryarea10whichaccessis controlledtoprotect
individualsfromexposureto radiationandradiuactivc
materials.

Curie.Unitof radioactively.OncCicquais3.70 x 1010
nucleartransformatiorwpcrsecond.

L
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c om d i

D

D

d o

d oa h w

d oe f f

d oe q u

d om a xb o u

d om ai n d

High-energyparliculalcandclcclromagnclicradiationsthat
originakoutsideIhr carlh’satmospkrc. Cosmicradiationis
part01nalurd Ixwkgroumlradiation.

Dcrivd ConcentrationGuide.Theconccntrslionofa
radionudidcinairor walerthal,um!crconditionsof continu-
ous exposure foroncyearby Gncexposuremmtc(i.e.,
ingrslionof water,submersioninair,or inhalation),would
resultinci~hcrancffwstivcdoseequivalentof ().1rcm(1 nSv)
ora doserquivalcntof5 rcm(50n]Sv)toanytissue,includ-
ingskinandIrn.sof theeye. Thestandiin!sforrwliowrclidcs
inairandwalerarcgivenin D@G.Order5400.5.

U.S.Ekpafinwntof Energy.Tlwfwlcralagencythatspomsors
wwrgyresearchant!w.gulatcsnuclearmaterialsusedfor
wva)xmproduction.

A kmndenotingthequantityof radiationenergyabsorbed.

Theenergyimpartedto matterby ionizingradiationpcrunit
massof irradiatedmaterial.(Theunito i t is the
rw!.)

TINhypothcticatwhole-hx!ydosethatwouldgivethesame
riskofcam”crnwta!ity andseriousgcnclicdisorderas a given
exposurebutthatmaybe Iimitcdtoa fcworgans. Thecffcc-
livc dose cquivakrnisequalto thesumof individualorgan
doses,eachweightedbydcgrccof riskthatlhcorgandose
carrica.Forexample,a 100mrcmdoseto the lung,whichhas
a weightingfactorof 0.12,givesancffcclivcdosethat is
equivalent10100x 0.12= 12mrcm.

A termusedin radiationprotectionthatcxprcsscsall Iypcsof
radiation(alpha,beta,andso on)ona commonscaleforcal-
culatingthecffcctivcabsorbeddose. II is theproductof the
absorbuldosein radsandcertainmodifyingfactors. (Theunit
ofdoseequivalentist hrcm.)

Thegreatesttlosccommitment,con.sidcringallpotential
mutesofexposurefroma facility’sopcralion,to a hypotheti-
cal individualwhois inan uncontrolledareawherethehighcsl
doserateoccurs. h assumesthatthehypotheticalindividualis
present100%of thetime(fulloccupancy),and itdocsn
takeintoaccountshielding(forexample,by buildings).

Thegreatestd(~sccommilmcnt,consideringallpotential
routesofexposurefroma facility’sopcratioktoan individual
at oroutsidetheLaboraiwyboundarywherethehighestdose

GL-3
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dose, populdion

dose, whole body

d o s

E

e f f

E

e n ~ ’s u r v

ENVIRONMENTALSURVEILIJW4CE1991
‘Y

e x p

e x tr a d

J i sp r o

f ta s b,

riw occurs. IItakesin[o WWUIII shieldingandocotwiMM’y
liiclorsIll<itwouldapply10arealimtividbal.

Thesumof tncnldiil~iolldosesto individualof a i)opulalion.
h iscxpr?swilinulliLsolpcrxon-rcm.(Forexamph”,it 1,000
peopleciruhnu”civu.1a mdiammdoseof 1rem,theirp U

lion Am WOW.I %’1,()(X)pmon-rm,)

A radialim LI1”NC:omnvlnwnt lhal iiivdvcs exposure of IIIL!
entire hdy (as upptwd [o an orgiiIIdose tha( invoks expo-
sure to a singk oIgi+nor set of orgams).

A portahk c.”w~.tiondeviceformeasuring[hctotiri
aucumulatclexposure10ionizingradialiom

EnvimnmcntalAssessment.A rvporlthat idcnliths polcn-
tiallysigniiicanlenvironmentalimpactsfromany ftxkr ally
approvedor fundedi)rojc(.tthatmaychangethephysical
environment.II’an EAshowssignificantimpact,an
EnvironmentalImjxwtStakvncmtis rcquirwl.

A liquidor gaseous wask discharge to thetmvin-rnmcnt.

EnvironmcnL]lImpaclStatcmcnl.A dclailcdreport,rcquirtd
byfederal1aw,on thesignificantenvironmentalimpactsthata
proposrdmajorfederalactionwouh!haveon theenvironment.
An EIS mustbepreparedbya governmentagencywbcna
majorfcxkralacliorrthatwillhavesignificanten~ironmental
impactsisplanmxl.

TheccAcctionandanalysisof samplesofair,water,soil,
foodstuffs,biota,andothermediak-rdctcrmincenvironmental
qualityofan induslryorcomrnunily,11is commonly
perl”ormcdatsitescontainingnuclearfaci!ilics.

EnviroruncntiilProtectionAgency.Thefederalagency
responsibleforenforcingenvironmentallaws. AlthoughState
regulatoryagenciesmaybeauthorizedto administersomeof
thisresponsibility,EPAretainsoversightauthorityto ensure
protectionof humanhca!thandtheenvironment.

A measureof theionizationproducedinair byx or gamma
radiation.(Theunitofcxposurcis theroentgen].

Radiationoriginatingfroma sourceoutsidethebody.

Atomscreatedby thesplittingof largeratomsintosmaller
onesaccompaniedbyreleaseofenergy.

Asbestosthatisbrittleor readilycrumbled.

GL4



LOSALAMOSNATIONALLABORATORY
ENVIRONMENTALSURVEILIJWCE19dl —

\

g ra l

g rb

g r o u

H3

H S

h a l fr a d i

h a zw a

h a zw a
c o n s

g a lAnuttdctgroundcollectionbasinforspringdischarges,

g ar a dSbwt-wavclcnglhClcc.lrt)lllagilt”lic.radialionOfnuc.lcarOrigin
thathasnomassorcharge. Bcc.auscof iLsshorlwavclcnglh
(highcntrgy),gammaradialioncancaustionintion. Olhcr
clcctmnagncticrdiation (such as microwaves,visible light,
andradiowaves)hasIongcrwavclcnglhs(Iowcrtncrgy)and
cannotcauseioni?alion.

Thetotalamountof nwasurutalphaactivitywithoutidentifi-
cationof spccifk radionuclidcs.

Thetotalamountof mcasurtxtbetaactivitywithoutidcn(ifica-
tionof specificradionuc]idcs.

A subaurfaccbodyof walerin Ihcxoncof saturation.

Tritium. A radionuclidtof hydrogtnwitha half-lifeof i2.3
years. Theverylowemcrgyof its mdioactivitydecaymakesit
mmof theIcasthazardousradionuclidcs.

Thetimerequiredfortheactivityof a radioactivesubstanceto
dccrcascto halfitsvalueby inherentradioactivedecay. After
twohalf-lives,one-fourthof theoriginalactivityrcmains
(1/2x 1/2),afterthreehalf-lives,onc~ighth(1/2 x 1/2x 1/2),
andso on.

Wastes exhibitingany of the followingcharacteristics:
ignitability,corrosivity,reactivity,or EP-toxicity(yielding
toxicconstituentsina leachingtest). Inadditio~EPA has
Iislcdas hazardousotherwastesthatdonotnecessarilyexhibit
thesecharacteristics.Althoughthe legaldefinitionof
haxardouswasteis complex,thetermmomgenerallyrefersto
anywastethatEPAbelievescouldposea threatto human
healthandtheenvironmentif managedimproperly.Resource
ConservationandRecoveryAct (RCRA)regulationsset strict
controlson the managementof hazardouswastes.

Thespecificsubstanceina hazardouswastethatmakesit
ha?ardousandthereforesubjectto regulationunderSubtitleC
of RCRA

HazardousandSolidWasteAmendmentsof 1984 to RCRA.
Theseamcndmcn~stn RCRAgreatlyexpandedthescope of
hazardouswasteregulation.InHSW& Congressdirected
EPAto takemeasures:0furtherreducetherisksto human
healthandtheenvironmentcausedby hainrdouswastes.

Tbcsciencedealingwiththeproperties,distribution,and
circulationof naturalwalersystems.

h y d
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IkJiirliou lrwna sourt”rwilhinIhcbodyas i rcsull01”&posi-

Iionol’rwlionul”liclrsiu body tissuesby proccsm su(”has
ingcslion, o Potassium40, ii
nahrriillym“currillgratlionuulidc,isa majorsourc.col inkrnal
rd~ialitwin livingorganisms.

An ,:tomor compoundthiltcarriesallclc~”lritotilL“hargc.

FOrtNSofailCILSIIN’Mhavingihcsitlllt”numlx.rot”protonsin
Ihcirtmki bul dil”fcrhlgill Ik numtrcr01”m’ulroms,

● Ionu-livd isotww. A radiomruiidcthiII&Kwysal SULCIIa
slow rail’Ilmla quontily01it will exist I“oran
rxlcmlcd pcrild (hall-lifris grcalrrIhdnIhrccyrars).

● short-livt’d is(mlm”- A rmlionucmlikt dcc”ajosso rapidly
Ihala givenquanlilyis Irirn.sfonnw!a
complclclyintodrcayproductswilhina shorlpcriwl
(half-lifeis twodaysor less).

Joule.TINunitforworkandenergyequalto oncncwiooalong
a distancc of onc mclcr.

l DisposalRt’slriutions(landban). A rq.yrhrtoryprogram
thatidcntilicshazardouswastestbatarcrestrictedfromland
disposal.Therugultilionsincorporatea idrasing-inof
rcslricliowsin Ihrccslagcs.

MaximumContaminantLevel. MaximumpcrmissildtICVC1
ofa conlnminanlinwaterthatis dclivcrctl10Ibcfree-llo~”ing
oulkl of Ilwultimateuserof a pubiicwatersyslcm(see
AppendixAandTableA-4). ‘IlwMCLSarcspccilhxlby the
EPA.

Waslcwhichconfainsa hazardouswastecompommtrcgydatcd
underSubtitleC of lhcRCm anda radioactivecomponcnl
consistingofsource,specialnuclear,or byproduclmaterial
rcgulakxlunderthefcdwalAtomicEnergyAct (AEA).

Millircm(lo-~rcm). SWmmtkfinition. TheL!OSCequivalent
thatis onc-thousanthhofa rcm.

NationalEnvirontncntalPolicyACI.ThisfcdcraiIcgislation,
passwlin 1969,requiresfcdcrd agenciestoevaluatethe
impactsof theirproposedactionson theenvironmentpriorto
decisionmaking.Oncprovisionof NEPArequiresIIIC
preparationof an EISbyfederalagencieswhenmajnractiows
significantlyaffectingthequalityof thehumanenvironment
arcproposed.

GL-6
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N ENationalEnlissionStandards (or HazardousAir Pollutants.
Thesestandardsarc foundin theCleanAirAct;tbcySCIlimits
forsuchpollutantsa b a r

n o ns oAny nonconfincxlareafmmwhichpnllulanlsarcdischarged
intoa body of wakr (e.g., agrikwlluralrunoff,construction
runoff,andparking101drainagc),

N PNationalPollutantDischarge EliminationSystem. This
federal regulation,untlcrtheCleanWaterAct, requirvs
permitsfordist”hargcsinm surfacewalcrways,

A s~cics of atomcharactcnztx)by theconstitutiond“its
nucleus.Thenuclearconstittnionisspccifkdby thenutnbcr
ofprotons,numberof neutrons,andenergyconlcnt;or
alternately,by theatomicnrrmbcr,massnumbrr,andatomic
mass.To Ix a distinctntrclidc,theatommustbc capabltof
cxislingfor a measurableItvtgtltof titrw.

Thesecondnarrativesectionsubmittedby treaters,storers,or
disposersof hazardouswastesin theRCRApemlitting
process.11coversindetailtheproceduresfollowedat a
facilityw protecthumanhealthandtheenvironment.

Po]ychlorinatcdbipltcnyls.A familyof organiccompounds
usedsince 1926inchxtrictransfcnncrsas insulalnrsand
cmdanls,in lubricants,carbmkss copypaper,adhesives,and
caulkingcompounds.Theyarcalso producedin certain
combustionprowsscs. PCBSarecxtrcmclypersistentin the
environmenthccausctheydo notbreakdownintonewand
Icssharmfulchcmicala.PCBSarcstoredin the fattytissuesof
humansandanimalsthroughthebioaccumulationprocess.
EPA banrwdthe usc of PCBS,with Iimitcdcxccptions,in
1976. in gtvtcral,PCBSarcnotas toxicinactncshort-term
dosesas someotherchemicals,althoughacuteandchronic
cxposirrccancauseIivcrdamage. PCBShavealsocaused
cancerin laboratoryanimals.Whentested,mostpeopleshow
tracesof PCBSin theirbloodand fattyiis..ucs.

PublicDoseLimit. The IwwIcmlforRPS,a standardfor
cxtcmalandinternalexposureto radioactivityasdclincdin
DOEOrder54(J(J.5(SCCAppendixA andTableA-l).

Agroundwatcrbodyabovean impermeablelayerthatis
scpatatcdfroman undcrlyirrgmainbodyof groundwatcrbyan
unsalurattxlZOIIC.

T& unitof populationdosethatexpressesthesumof
radiationexposuresrcccivcdbya ppulation. Forexample,
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W&rpctsons,ca~l wilh a 0.5 rcmcxposutv,rtwivc 1pMson-

rcm,ant!500 ptwpk, eachwith an exposureof 0.002mm,also
mccive1pcrswl-rcm.

A mtasurcof thehydrogenionconccntratinninan aqueous
solution.Acidicsolutiomshavea pH Icssthan7, b s
t h a pHgrcalcrthan7, andneutralsolutiomihavea pH
of 7.

Anyconlintxlanddiscrctcconveyancefmmwhichpollutants
arcdischargedintoa bodyofwater(c,g.,pipe,ditch,well,or
stack),

Partperbillion.A unitmeasureof concentrationequivalentto
theweigbl/volumeratioexpressedas pg/Lor ng/mL,

Partpermillion.A unitmeasureofconccnlralionequivalent
to Ihcwcightholumcratiocxprcsscdas mg/L.

Qualityassurance.Anyactioninenvironmentalmonitoringto
assuretherdiabilityof monitoringandmeasurementdata,
Aspectsof qualityassuranceincludeprocedures,
intcrlaboralorycomparisonsludies,evaluation..,and
documcnlation,

Qualitycontros.Theroutineapplicationof procedureswithin
environmentalmonitoringtoobtaintherequiredstandardsof
performanceinmonitoringandmcasurcmcntprocesses.QC
proceduresincludecalibrationof inslrumcnts,controlcharts,
andamlysisof rcplicatcanddrqdicatcsamples.

Roentgen.A unito radiationexposurethatcxpre..sesexpo-
surein Icrmsof theamountof ionizationproducedby x rays
ina volumeof air. Oneroentgcn(R)is 2.58x 10-4coulombs
perkilogramof air.

A unitof absorbeddosefromionizingradiation.A doseof 1
radequalstheakorplion of 100ergs of radialionenergyper
gramofabsorbingmaterial.

Tkcemissionof pariiclcsorenergyas a rcsuhofan atomicor
nuclearprocess.

Anunstablenuclidccapableof spontaneoustransformation
intoothernuciidcsbychangingits nuclearconfigurationor
energylevel. Thistransformationisaccompaniedby the
emissionofphotonsor patticlcs.

ResourceConservationandRcccweryAct of 1976. RCRAis
anamendment10thefirstfederalsolidwaste legislation,the

GL-8
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SolidWasteDislx)salActof’1965. In RCRA,C4mgrcss
establishedinitialdirectivesandguidelines(or EPA10
regulatehazanluuswastes.

Anysubslam”cusedina chemicalreactionto dclcclor mca-
sufcanolhrrsutwlam”cor 10convcrlonc suklant.c into
anolhcrby n]causof thercaclionthatit causes.

Anydis~”hiirgc10thecnvironmcnl.Environmentis broadly
definedas anywaler,land,or ambicnlair.

TtIcunitof tattialiondoseequivalentIhaltakesintoaccount
diffcrcnlkindsof ioniyingradiationandpermitsthcmto be
expressedona c basis. Thedosecquivalcnlin rcmsis
numericallyequalto theahaorbcddosein radsmultipliedby
Ihcncccssarymodifyingfactors.

RadiationProtcclionStandards.SWPDL.

Sui)crfundAmendmentsandRcauthori?ationACIof 1986.
Thisactmodifiesandrcaulhorim CERCIA. Title111of this
act is also knownas theEmergencyPlanningandbmmunily
Right-to-KnowAct of 1986.

SolidWasteManagementUnit. Any dkccmiblc unitat which
solidwasteshavebccrrplacedat anytime,irrcspcctivcof
whether[hcunitwasintendedforthemanagementof solidor
ha?~rdousw-astc.Suchunitsincludeanyareaat or arounda
facilityat whichsolidwasteshavebeenmutinclyandsystem-
aticallyrclcascd,Potentialrclcawsitesinclude,forexample,
wastetanks,septictanks,firingsites,bumpits,sumps,land-
fills(materialdisimsalareas),outfal!areas,IANL canyons,
andcontaminatedareasrrsu!tingfromleakingpro,’uctstorage
tanks(includingpctrolcurn).

ToxicityCharacteristicLeachingProcedure.Anan~lytical
methoddcsigrrcdtodctmninc lhemobilityof bothorgdnic
andinorganiccompoundspresentin liquid,solid,andmuhi-
phasewaslcs. 11is usedtodclermincapplicabilityofthc LDR
10awaslc.

TotalDissolvedSolids.Theportionof solidmaterialina
wastestreamthatis dissolveda,xdpassrdthrougha filter.

Radiationcmittcdbynaturallyoccurringradionuclidcssuchas
~K; thenatu~ldecaychainsof ~W, ‘U, or 23%; or
cosmic-ray-inducedradionuclidcsin thesoil.

Tbermolumirrcsccntdosimc!er.A matcnal(thebboratory
useslithiumfluoride)that,afterbeingrxposcdto radiation

GL-9



LOSAIAMOSNATIONALtiBORATORY

T

T S

T

t u

u n c oa

u r ad e p

u r at o

U

v az o

V

ENVIRONMENTALSURVEILLANCE1091
““-->

IumincscsuponhcingIkwlcd.Ilc amounlof IighlIhc
Inatcrialt i i m1 I a of radiation
(dose)10whichitwasexposed.

Transuranicwash’.Was(ccontami:lalcdwithIong-livcti
Iransuranicck’mcnlsinl.(}llc”t.lllralilJILswilhina spct’iliui
rarrgcestablishedby DOE,EPA,andNRC. Thesearc
ch!mcnLSshownaboveuraniumon lhc~.hcnlislrypcriodi(”
lablc,suc”has i)lutonium,anwri~ium,and ncplunium,

ToxicSubstanc.csControlAct. TSCAis intendedtoprovide
prolcclionfromsuhslam”csmanufatlunxi,pro(”cssrf.1,
ciistributvd,or usedin the UniIcdSlakx. A nwchanismis
rcquirmlby IhcAc-lforscr:cningncwSUiIS&nLocshcforclhcy
enterthemarkclplaccam!fortestingexistingsubstancesIhal
arcsuspcctctiMcruatinghealthhazards.Specificregulations
mayalsobc ymmulgakxiumicrthisAct forcontrolling
subatarrccsfoundMbetictrimcnlal10humanhealthandto the
cnvironmcnl.

Toul susixndctiijarticuia(cs.Rclirs 10Ihcc“ollt.clltralif.~llof
particuiatcsinsusi~mion in theair irrvsi)cctivcof thenature,
source,orsizeof thei)articulatcs.

Rockof comi)actcdvolcanicashantidust.

Anareabeyondtheboumiaricsof a controiicdarea(SCC
controiicdareainthisgioss~ry).

Uraniumcwmistingprimarilyof zJaUandhavingicssthan
().72w 54~’SU.Exccpiin ra~ cases,dcpicIcduraniumis
manmade.

Theamountof uraniumina samidc,assumingIhalthe
uraniumhastheisotopiccontentof uraniumin nahrrc
(99.27M % ~WJ,0.72w % z’Wl,and0.()()57w % ZWJ).

Undergroundsloragclank. A stationarydcvicc designed to
containpclrohwmproduclsor ha~ardousmatcriais,A tankis
constructedprimariiyof noncarthcnmatcriaiand iii%ormom
of IhcvohrmcOfthelanksyslcmis belowIhcsvrfaccof the
ground.

Thcpafiialiysawratcdor unsaturatedregionatmvcthewater
tabicthatdocsnotyicidwater10wciis.

Voialiicorganiccompound.Liquidor solidorganiccorn-
poundsthathavea tendencytosponlancousiypassintothe
vaporstale.
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w e t
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W

w o rf a

w wt aT watt-ricvclsurfticctwlowIhcgroundal whit”hIhc
un..alurakd?ontIUIUISamlIhcsaturakdWIN.hcgim. II isthe
Icvcltowhichiiwellthati s i k u a
w f with wakr.

flclolx”rl S

I’hc regiondr;tillingink)a river, riversyskm, or bodyof
w

A Iowlamlarcii,SUCIIas iImarshorswamp,thatis inundakxl
orsalurakxlby surlicc walerorgroundwatcrsufficientto
suplmrthydrophilicvcgclalionIyi)icallyadaj)lcdfor lifein
snlurilcdsoils.

A diagramthatshowstlwlkxpcncyandinlclwilyof wind
fromdiffcrcllldirccliowsat a panicularplace.

WorkingIcvclmonth. A unit of exposurew ZZZRIIandils
decayproducts.WorkingIcvcl(WL)is anycwnbinalionof
theshwt-livulz~~Rnclccayproductsin 1 L of air[hatwill
rcsuhinthecnlissionof 1.3x 1(PMcVpotentialalpha
energy.Atcquilihriunl.100”pCi/Lof zz2Rncorwsponds10
1WL. Cumulativeexposureis incasurulinworkingIcvcl
months,whichis 17(IWL-h.

RadioactivedebrisfromatnmsphcricweaponsICSISthathas
beendcposikxlon Ihcearth’ssurfaceafterbeingairborneand
cycIingarnundIhccarlh.
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BOD
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CA1

CEARP

CEI

CEQ

CERCLA

CFR
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CHIEF
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C

C

C
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A CA A B B

A \ s oDirw.tor1orOpcmlions

Atomic ALVot’1954

) E G ;

a g I

A gi Principll:

AlbuquerqueOiwralionsOITict”(DOE)

a l a r ca c

AmericanNationalS l

AdminislrativcOntcr

AirQualityControlACI(New Mexico)

AirQualityControlRegulation(NewMcxicw)

atxwcsca Ick.cl

Bureauof lndianAlh irs

bim.hcmicaloxygcrrdcmaml

BiologicalRcsourccEvaluationTeam(EM-S)

B t u

corrulivc activities

CleanAirAct

CleanAirAll A n

c oi n

C iE nAsscssnwnlandRcsponwProgram

ComprchclLsivl!EvaluationImspccliorr

ChrncilonEnvironnwntalQuality

~ n l p r c h c n s i ~ cE n v i r o n m e n t aResponse,G)mpcnsalion,andLiabilityAct

Codeof FmlcralRcgulatiorw

CanadianGeologicSurvey

ClearinghouseInventoryof EmissionFac[om

correctivemeasuresimplementation

Chemislry-MetallurgicalResearch(LANLbuilding)

correctivemeasuresstudy

chain-of-custody

chemicaloxygendemand
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Uniwrsity

ClciInWaterAt”t

t“~ll’litlii 1 Yt’ill

dt.(.olll;ll]]iiltili(lllanddt’t.ol]lll]issi(lliillg

D{.riv(xlAir C’t)llt.t$litralio!lGuideli~:C“onlrollcd Artsas(DOE)

Duri\(d Air Cwwcnlr:tlionGuidefor Unconlrolld Art”as(DOE)

DOE Ell\’irt)l)lll($lltalChwklist

Dcp;irlnlclil(It”Dct”rnsc

DCp;IflIIICIIl d“ Energy

DOE/All>~l(iulsr[luloOpcralionsOllicc

DOE thwlquirrkrs

DOE Hcadqrri-irkrs,Environmcnl& Hralth

DOE lhIq:IarIcrs, EnvironmentalManagcmwt

DOE/Los AIomosArt”aOffice

DqxIfimc;Il 01I“ramsportalion

dosernlcrffwuivvnw fnclor

EIl\lirl]llllll’ll~llAwssmcnI

Earlhand Environm(mtdScicnccs(LANL Division)

Gwh)gy andGcochtmislryGroup

GwphysicsGroup

EnvironuwnlaiImpactSlalcmcn(

Ell\’irollll~~”lllalManagcnwrt(LANL Division)

Environ nn”nL?lManagcmcntDivisionOffice

Was[chlanagcnwntGroup

Ell\’irl~llrlll”lltalPrntcdirmGroup

En\’ir(>nmcn[alChemistryGroup

EnvironmcntatRcstwationGroup

El\\$irt\l\I\\(”l\L~\MonitoringandSupporlLaboratory- Cincinnati

Fi~c”ili\it\Engineering(L4NL Division)

FacilitiesEngineeringPlanningGroup

EnginwringMaintcnarrccGroup

Exwrtiw Order

EnvironrncrdalProtcclimrAgency

EnvironnwntalRcstoratimrProgram
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ERDA

Es

EM tt

l’rcA

f’1f’RA

Fowl

Fs

FUSRAP

i’”Y

Cic

CiC/hlS

GET

cilsdi Ec

GSA

IE

{EPA

IQ

IS

tiS-DO

}{s-3

}1s-4

}{s-5

}1s-12

HSWA

Hw’

HWA

HWMR

ICPhlS

ICRP

1}{

INC-7

JCl

JENV

i%rgy, Rcstort.h,iindDrvrlopmrnl Adminislrtlion

cllt’irolilll~’lllillsurvt’y

Envin)mrrll[, Sitl(’[y,iiid }{(tiilIh

Fdti;ll Fm-iliticsConqdiant”cAgrt’t’Imsm

FdrriIl lusc~-lit-idc,Fungicide,andRodrnlicidrACI

Findi:]gd No Significanthnp;id

Iimibil ily sluriy

FtmnurlyUliliwd SitesRcmtxiiirlAtlion Pr(~griln]

[iscal)JCiir

gas ~.l]rlllll;lt~~graf)hy

g~s~“llrl)lll:{l~)gral)ll)’~lllas~sput”lronwlry

Grwral EmployeeTraining

Ckographic IIllllrlllillioll Syslcmandcompulcrmodeling

Gt’ncralStn’it”csAdminislralion

high-cxph~sivt”

lligll-clli~-il’llc”ypartic-ulalcair (lillcr)

DOE Hcadquarlcrs

Ht”ahhandSafdy (LANL Division)

Hcal[hSaftstyDivisionOflicc

RiskManagcnwnlSupportGroup

Hrallh PhysicsMcasurcmcntsGrmrp

IndustrialHygieneandSafdy Gnnri)

Hcallh PhysitxPolicyandProgramsGroui)

IiazurtiousantiSolidWaslcAnwndnwnls

hazardouswaste

Ha~ardousWaslcAct (NVWMcxicw)

HazardousWasteManagwncnlRcguiatinms(New Mexico)

inductivelycouidtxii)iasmamasssixclromclry

inlcrnaliomi Comnlissionon RadiologicalProlcction

intiuslriaiHygiene

isoIoiwGcochcmistryGroui)(LANL)

JoimsonC2mtroisinc.

JCI Environmcnfai
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LOD

LOQ

!bfAP

MCL

hlDA

MDL
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NAAQS

NADP

NBS

tiCRP

NENIX

NEPA

NESHAP

NtiPA

NIOSH

NIST

iNMED

NMEIB

NMEID

NMHWA

Nh!OCD

NhiWQCA

NMWQCC

NMWQCCR
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Lw Aliiit)(~sAreaOtl”i~.C

LosAlnmosML*SOIIPhysicsFacility(a.k.a.Clinton?. AndersonMesonPhysics
Facili[y - LANL tmik!ing)

LosAlamos National bhoratory (or IIW Laboratory)

Iilllddisposalrcstriclims

Lilx)rall)ry Enviroom~nralRcvitswCknmitkw

litlt’nr-t’llt”rgy-lral~slt”r

Itm’-lcvt’lw’aslc

limil d ddrclion

limil d’ quantification

mixeda(livation product

maximumconlaminanlIcvci

minimum ctclcttahlc anmrnt (activity)

minimum ddcclion Iimil

Mcml)ramlumof Understanding

lllilSS spctlromctry

NalioniilAmbicnlAir QualitySIandad

NationalAtmosphericDcposilionPwgram

NationalBureauof Standards

NationalCouncilon RadiationPro(cctionandMcasurtmwnta

NorthernNcw Mexico InformationExchange

NationalEnvironmcnlalPolicyAct

NationalEmissionStandardsfor HazardousAh PollulanIs

N:ilionalHistoricPrcscrvalionAct

NationalImtituteof OccuijationalSafetyandHealth

NationalImslitutcof StandardsandTechnology

Ncw Mexico EnvironnwnlDcpartmcnl

Ncw McxiuoEnvironmentalImprovcmcntBoard

Ncw Mexico EnvironnwntalImprovcmcntDivision(SeeNMED)

Ncw Mcxim HanrdousWaslcACI

Ncw Mexico Oil Con..cmatirmDivision

Ncw Mexico Waler QualityControlAcl

Ncw Mexico WaterQualityControlCommission

Ncw MexicoWaterQualityControlbmmisaion Rcgulalions
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Notit”{’01”IIIIrIIt

Nolic”c(II Vit)lalion

Nation:ll PldluIan[ IJiw.hargt”IIlin)ina[il)n SysIt”IIl

NiltioniilPrillrilicslist

Nuc.lc:trRcgula[t)ry ~’omntiwion

Ncw Sourtx”Prrh~rmnm”cSt:~udards

Niili{)lial Wdtand IIII,CIIIIIry

Ot”t”upalit)n;il}It”ahh l:ltrortitory(lANL huihling)

Ot”t”Ul)i)lil)l)fll %ft”ly flld Ih’allh A1’t

oi)t”IJl)ll”unil

pt.rformant.casxssmt”lll

Conmuni[y Rcla[ims Group (1.ANL)

prt’liminary asst”sslllt”lll/silc*impct”lion

purgt-anti-!mp gas l“l\r(\ltlalt>gmi)l]y/lilassspcclrwndry

~)f)lyt.llll)rilwlt’d biptwnyl

PrstCon[ndOvcrsighlCommittw (LANL Gmmittrc)

public.th)w limit

i)nrls ixr billion

i)artspcrmilli(m

PRvcnlionof Signifk-aulDclcrioralion

quaiilyassumncc

QualityAssuranceProgram

QualityAssuranceProgramPian

qualitycontroi

rcwar~”handdcvciopmcnt

rcmcdiaiaction

RcguiatcdAir PoiiulanlsSysIcm

RadioactivityGmccntrationGuide

RcsourccGmcrvalion andRccovcryAd

RCRA faciiityassessment

RCRA faciiily investigation

Rcqucslfnr Proposai

rcmdiai invcstigalinn

rcmcdiaiinvcsligalidfcasibiiity sludy
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SEN

stiPo

SLD

SOP

SPCC

SRF

SRhl

SRS

SUPERFUND

SN’sc

SWDA

SWhlU

TA

TAP
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TOX
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TSD
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TSS
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Rtwd of Decision

R.ldialit)ll P:.dt’c”lionStandard

Supcrluml Amcndmcnls andRcauthorizalion Ad

SulkDrinking Wakr Ad

Sccrctaryof EnergyNolicc

SIaIc HistoritsPrcscn’ati(l.]Offic.vr(Nt.w Mcxitw)

St”icnlill(obhmtory Division(NCWMexico)

slamlirrd opcralingproctxlurc

Spill PrcvcnIionControlandCiwnlcrmcasuws

Sin Rdu~.tit~nFac”ility

slandard rt’tt’rcnw nliilt’riil~

SavannahRiverSill)

St”t”CERCLA andSARA

!%nilfiryWaslcwalcrSyslcmsConsolidation

Solid WasteDisposalAd

solidwastemanagcmuntunit

Tct’hnicalArea

toxicair pollutant

trit.l]lt~rl”lllj’11’llc

Toxicity Characlcris[icLcachi~gProdurc

10LIIdisso]vd solids
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