(

M13925

LA-14304-ENV
Issued September 2006

Environmental Surveillance
at Los Alamos during 2005

Environment & Remediation Support Services Division
505-667-0808

Water Stewardship Program
505-667-0132

Corrective Actions Program
505-667-2623

Environmental Protection Division
505-667-2211

Ecology and Air Quality Group
505-665-8855

Water Quality and RCRA Group
505-665-0453

Office of Risk Reduction
505-667-4348

e
» Los Alamos
NATIONAL LABORATORY
EST.1943




w

Environmental Surveillance a

t Los Alamos during 2005



(ONTLNTS

e © ® 3 & © o ©®

ABSTRACT....0‘...00...000'.'..'.O.l"..'..l.l..l’.l.‘l...l....0.0......lll.l.....l.'.‘.'l'.l.llxv'l
EXECUTIVE SUMMARY 1.oioeieittterencestscnsnsrorcasasacscncsscncssasasscsorssncesscnsssnsscsensed

T. INTRODUCTION .. .cotvrienuencesnennrecssacocrssasesassscscacncssesssresssscssssscsssassessascasld

A. BACKGROUND AND REPCRT OBJECTIVES ..o\ttt enteiineiieitnarinstrnesneanssanens 21
1. Introduction to Los Alamos National Laboratory ............cccecceruermeieneeiineencnineeieinensseseesecsenaessesessesenees 21
2. OBJECHIVES....ciiiiiniiicisritcrii et tb bbb e e bbb e bt s e e a s R s bRt Rttt 22
B. ENVIRONMENTAL SETTING ...ttt iiitiittatiisneiteesnsaenetessetsasesassasasnsnanes 22
To LOCALIOM ....cvciieiiectenect sttt ettt st es ettt s sttt et s eeseae e sttt bbb e b sene st b seseseneaenen 22
2. Geology and HYAIOIOZY ....cccoveionueiriicereisriaereictesee et sresstaseesesessesessesassssasasesbsressasesssensessssesessesansssens 24
3. BI0IOZICAI RESOUICES.......cveuiueeiciiirieteeeisieietetrt sttt sese e et bbb as sttt b bbbt e et st ebasssssnins 25
4. CUltural RESOUICES ....cccieuiniiriirieerieiiiiitersestse et e seste e st esesses st eststesesbeuesteessasesaesasantessaeesresassantesanenarsans 25
5. CHIMALE ..ottt ettt et et et e e st e tss et e s e e st e be s e s 2t et s s sesbe s e st saasesees e et eataasasentas et eneesaentsaserensenses 25
C. LABORATORY ACTIVITIES AND FACILITIES ..o oottt ittt it ttesenssaaseenatanesnerannss 26
D. MANAGEMENT OF ENVIRONMENT, SAFETY, AND HEALTH . .....oviiiiiiiiiiiiriiiiiiiiiiieeneeneenas 28
1. Environmental Management PrOZIAM .........ccocooviceiiinieieinieeecetste ettt saese e et n e s esessese s 29
2. Organizations Implementing Environmental Management.............. et 32
B 4 o = T 34

2. COMPLIANCE SUMMARY ...cctiuceettenencctoscecnsssssssscsccsssssssscsnsssscssssncssssscacasssdd

A, INTRODUGCTION .ottt ittt it tie ittt sesansasasaaseriesstnesusrocesesasancnsens 37
B, COMPLIANCE STATUS . .. ittt ittt i et ettt e e at s sansanennstnsensaronsenses 37
1. Resource Conservation and RECOVETY ACL ......c.c.ceicieiirieririeeinesieneerrerreeresteseseesessassesresnssessessasesssssesseses 40
2. Comprehensive Environmental Response, Compensation, and Liability Act ........cccccocceeeicrninicrncccnnnenne. 42
3. Emergency Planning and Community Right-to-Know ACt...........cccecmeniininenieenieinerneeseeiescennnsnesnens 42
4. Toxic SUDSLANCES CONMIIOI ACL ....couiireeiiireetieneereirerrresaeeteseestseesasessestsaessenstesesassesantesesessssanessaseasesenaranes 44
5. Federal Insecticide, Fungicide, and ROAenticide ACt..........cccoeveviiviiienieiirireceieienreie e estesse e sannerenas 44
6. AN AT ACL...ueieeireeiciitieiereeeeettsr et e st teeestsse e s aesesssssesasaesses e sestsseaassasssreeressesansessesersnnsensantessonnssaneen 45
7. ClEAN WALET ACL...uciireiirieeiiicriirrreteeeisaeeerestresestess e e seesr s eesne st sbeesessestesansassessessssessansssensesensessassossanranssons 48
8.  Safe Drinking WALET ACE .....cccceiiiicriiieiecnrerentresstsesentesrssas e ses et ssessasesrnessesessesnasssnssnnsessesssassenssnssneas 54
9. GrOUNAWALET.......covevenieieierereeeeetiret et sseestsr e e ssasses e ea b e senes ettt et r et s rasa b esneaenne 54
10. National Environmental POLICY ACL .......ccovvivueriieniiircrrenietrieeetsaesteieecr e ctsaee s e sse e st s seesesasassenes 58
11, Endangered SPECIES ACL........oivciirireeeiieeieieieniesentrieeesscceseneestes st et et sse e e sessssssasaee st sessesessensassnsressesen 60
12. Migratory Bird TIEaty AC........coceevieueririiiieircrireeret ettt ene st sen e e st sbe et sesnasssessesssesaenen 60
13, CUMtUTA] RESOUICES .....eooviemieueeieientieirrcrteste st saes e s ste st e sae s e se s conesess s s s ssn e e enesanssessesbtenbesmasesassessasane 61
C. CURRENTISSUES AND ACTIONS. ...t iitiitititittiten i tees et itatneraeensensasornstssanenenanes 61
1. New Mexico Hazardous Waste Management Notice of Violation ...........c.cocecvvvviiinicncinnnicinncncncncnn, 61
D. UNPLANMNED RELEASES..... veraens e et ree ettt aeeaes Ceveaeae 62
L. AIT REICASES......oeieereeeiereictee ettt se ettt e st ss s e sae s sa et e e e seas e aeeaesbenteseseatesesrerseresmennanestsses 62
2. Water Releases...........cccvnnniee e bbb bR et R LR b ea e bR et b ba 62
E. REFERENCES . .ittittiiiittiitetit et ttunetnsans ettt eteosusoussnasonsesaniesossasasnssnasonns 62

3. RADIOLOGICAL DOSE ASSESSMENT.......cccoeteietiasiecncoecrcsnscsnscsstsssessssscocssseseassd83

A, INTRODUCTION L. ittttiiiitttetseattaeresaeesasnessosasssaassssssssascassasasessnsssssonnsonsasos 65
B. HUMAN DOSE ASSESSMENT ..ttt iiiiiitetatatrnasraasasinssasessnsssnsoersonssensasesssns 65
1. Overview of Radiological Dose EQUIVAIENES ..........cccoiviriciieernenciiinreniincistcn et 65
I : e e -
Environmental Surveillance at Los Alamos during 2005 \'J



2. Public D0se CalCULAtions..........c.cciireriieieicriiccireini st ctsc st ettt s e st sresessssaae e e et e sessansensersanene 65
3. Dose Calculations and RESUILS .........cccceieiemiiiinnciiniciccne e este et ee e et sse s e se e srs e s seaenes 68
4. Estimation of Radiation Dose Equivalents for Naturally Occurring Radiation ............cccccoveeeccinivnennenee 70
5. Effect to an Individual from Laboratory OPerations...........ceccceveeuresirereevesuerenmressenssesssessesessssanessssssses 71
C. BIOTA DOSE ASSESSMENT L.ttt ittt i i it i et a st iiatsaerascnesassnronnencsnnas 7
1. Biota Dose AssesSment APProachi.........couiiieiceicnniiiiin ettt eses e nnens 71
2. Biota DOSE RESUILS ......ocoveeciiiiiircceeiee ettt se s s e nenes T2
E. REFERENCES..........ciciviiiinnianan, et e et eaas 73
4. AIRSURVEILLANCE. .. ...ccctttetesceeesccsennctecssessscssscsasasscnssssscssssssasccsccsccscssseld
A. AMBIENT AIRSAMPLING..........cviiiiiviniininn., N
T INPOAUCHION .ottt et st st st st st st e ettt eae b ebe shsseb et ssesennaasins
2. Air Monitoring Network
3. Sampling Procedures, Data Management, and Quality ASSUTANCE ..........cccevereeenerienenemnenecsnecnssseneencscsnnnes 78
4. AmDIent Al CONCENIIALIONS. ... cvereeteeeerseeeceertrieeresasretessscetestesnestesassassecaeesassesssrsersensessenseneessenssasesseseses 82
5. Investigation of Elevated Air CONCENtratiONS ..........cccoceiririerrerieninieereesentereeereereseseesesessnenssnsssessseens 90
6. LONG-TEIMN TTEMAS ....couievieiiiiieiiieeeeec ettt ettt r e s b an e s s s b et s s be st e e serenee st aanen s st easaneesessennns 90
B. STACK SAMPLING FORRADIONUCLIDES .....iitiiiiiiiiiiiiiiiiiiiie i iinnein e eicnenannaes 92
Fo INPOAUCHION ..viiiiiciiic ettt ettt b s et st e st s beseesesen 92
2. Sampling MethOOIOZY ......c.coueimiiiiiieiiicieiee ettt et sttt e e st s b et sae s s sesses 93
3. Sampling Procedures and Data AnalysiS.........ccccocccuiiininininiinicinnieni e 94
4. ANAlytiCal RESUILS....c.coiiiiiiiieit ettt sae et s e st e st essa s e s e sne s st ssassaeenaannn eene 95
S, LONE-TETM TIEMAS ...cuvrverieuiiiiieieteeeeieere ettt et er et e csas st et ettt b e ea et sa et e e saa e s b et ss s esenen 95
C. GAMMA AND NEUTRON RADIATION MONITORING PROGRAM ....coiviiiiiiiiiiiiiiiiiiiiiiniananes 99
Lo INETOAUCHION ...ttt ettt stee st st et s s e b e st e et s e s ese s b e sessassmnenereatansons 99
2. MONLOTING NEIWOTK...coveoiiiiitieeieeiieicrcrte ettt ettt e sttt e e sse s r e srsasrae s v seeesenene 99
3. QUAILY ASSUIANCE......cueeiirrrreueriietesteseeseesrtereanrestssse st st e ssee s eeseestsesasatss e e sstasbeasranaensesseesneessesrseestassasseses 99
B, RESUILS oottt e bbbt st st n e e b st b st ses et s e e e n e neea s erneseenatent 101
D. NONRADIOLOGICAL AMBIENT AIR MONITORING .. .ottt it i iiiiiiiiieianncanaanans 101
T INEFOGUCHION ..ottt e e b s h bbbt esa e n et ern et s s easar e st sbesbesnesaesnsanas 101
2. AIr-MONIOTING NEIWOTK ...ccviiuiiriiirreeieeticteciiceeestenree et stes e sbe et esae e aesstes e ssssssasseessassnensensennsensenes 101
3. Sampling Procedures, Data Management, and Quality ASSUTANCe ............c.ccoeveeivnereriermrereeniescreesensenennne 101
4. AmDbient AT CONCENITALIONS......c.cvveriieriiinierierecreserermscsscssneseacessesesemenssesssestsensassssesssesesessassenesesssensaesios 101
5. Detonation and Burming of EXPlOSIVES ......c.ccuevceririicernicirnceirececeee s e eve e e sssees 101
6. Beryllium SamPlNg ....c.ccooiiiimiiiciiiintiiiniie ittt ettt e st et e e e s e senen 102
E. METEOROLOGICAL MONITORING ... .uiunin ittt ittt ieeteratitansneensnnensansnns 103
Lo INITOAUCHION L.ttt sttt s e st sa e b et et st aeshe e ssesmessessnmasatas 103
2. MONIOTING NEIWOTK .....cciriiiiiiiriitctri et tces et es st et sas ettt st e ae e ses e sneaertes 103
3. Sampling Procedures, Data Management, and Quality ASSUTANCE .........c.ccoveerueerirenenenieerenereeenessecen 104
4. CHIMALOLOZY -.eveeerrreererteeeetrieteste e reese s e sbre e e s aesasesaesesbastensassasaesseseesssressesassbasssssseseesarsessessensersssnaresreensnss 104
5. 2005 1N PEISPECLIVE ....veeeeriiiiiiiesect ittt ettt et c et s ettt sa et se e et st eae st s e s e s beneerenssuenens 105
F.  QUALITY ASSURANCE PROGRAM INTHE AIRQUALITYGROUP ... ..iiiiiiiiiiiiiiiiiniiiiviatiasonns 108
1. Quality Assurance Program Development ..........ccoc.cioiiniiiniiiineiiniiicesectrescse et 108
2. Field Sampling QUAlity ASSUIANCE .........cc.erreeururriirrrrrreieeeieeeeaereeteesesseasssesessessessesassnessssessesssssasaessassases 108
3. Analytical Laboratory Quality ASSESSIMENL.....c.cc.cccriimirtreiririermraririerisestesesseseese s sesessesssssresssstesessesessesens 108
4. Field Data Quality AsSeSSMeNnt RESUIS........cooiiririiriiiceeieeeetrese et s se s s s sea s e ssssraennses 11
5. Analytical Data Quality AssessSment RESUILS ..........ccocceeruieirieiiiniiiiricre ettt es s sresesassasnsaenens 1
6. Analytical Laboratory ASSESSIMENLS .......c..ccrueeurieurriereieeeeete e teaescereseeseiee et ernstesasssseseesassesassssassesessns 111

Vi

Environmental Surveillance at Los Alamos during 2005




LT 1 = 11 1 0 112

5. GROUNDWATERMONITORING ...ccccioinvntocercnceseccssnnssssccnssasesssssssnsscscnsssacsses 113

A, INTRODUGCTION Lottt ittt ittt ittt ittt sttt ua e taseaaaetaeassocaniosenseonanennenns 115
B. HYDROGEOLOGIC SETTING ...ttt vttt ittt sttt e e e et e teaanennennscananes 116
I GEOLOZIC SELMG ....cecueiitieeniiieticeenietietere ettt ettt e se s e b s s e r s e e e aeasessbesese s e aeseneasens 116
2. GroundWater OCCUITEIICE ......c.ceereeerrierireetriereesesesiatsetetessasesatssesssesaatsssssssasssasesssesssassssssssssssesesenensnsnen 117
3. Overview of Groundwater QUAlILY ..........coeviviccrieerreireintectrire et sesreeete s te et s s ess e tenesaesesestssenenens 119
C. GROUNDWATER STANDARDS ...ttt ettt titaasstneeasarerraransastantoaensoesonsos 120
D. MONITORING NETWORK . ...ttt tititiititnttinantiritiasastnsseeresseersasnsertssssnersssssonses 120
1. Regional Aquifer and Intermediate Groundwater MONItOriNg ...........c.occoevcervniereeeresccernreeeeeeererinnas 122
2. Alluvial Groundwater MONEOTING.......ccccriivmtreciririceticcrieiestsicst e saeseseseastesesasesesstessssesenassssesassesan 126
E. GROUNDWATER SAMPLING RESULTS BY CONSTITUENTS. ..o ittt iiiiiiiinieinineiiannennss 126
1. Organic Chemicals in GrOUNAWALET ........cccccveuemimeueniiinrere et eseee e sas st e ss e ene 128
2. Radioactivity in GrOUNAWALET ........ccocveiiirierecrireereciisteceeternesetessessssesesseresssbessssessesesensasesssseseseesssessrsesssens 128
3. Perchlorate in GrOUNAWALET .........ccoveeieirieierieieeiieieic et ettt eae e s s e aa s st e e srssesesaesenssaesanessensnessenen 130
4. Metals IN GIOUNAWALET .........couiiirieueiereeieirierereteeerete e sae e steaesesses i tssrsse et e st et aaesaesesesseseseraesesessasassaesees 131
F. GROUNDWATER SAMPLING RESULTS BY WATERSHED . ......ovviiiiiiiiiiiii i, 132
1. Guaje Canyon (includes Rendija and Barrancas Canyons)...........ccccecererernerieserssinecssesesssessssssssereesens 132
2. Los Alamos Canyon (includes Bayo, Acid, Pueblo, and DP Canyons) .....c..c..cccveerueecererueennereseresnnens 132
3. SANAIA CAMYOMN....couiriiiiiiiiviieiineerr ettt crrtsee st et ses et ssasbestses e sesse e esessaueasesssa s e b e bababestasesansesesssesanens 135
4. Mortandad Canyon (includes Ten Site Canyon and Cafiada del Buey) ..........cccccevevrvnenrienccccnneneenenenen. 135
5. Pajarito Canyon (Includes Twomile and Threemile Canyons)........c.co.veeeeeceemmeeennenreeresceeereueecnsenesencae 146
6. Water Canyon (Includes Caiion de Valle, Potrillo Fence, and Indio Canyons).........ccceeveeceirminevernnnnnas 147
7. Ancho Canyon........c.cccovvverneereencnn. ettt e e r e st te et n b et ra e renesaens 151
8. White Rock Canyon Springs.........ccccvvnvevcerinnn, OO PP 151
9. Pueblo de San HAEfONSO .......cccvvieeerieiccntieierceeetne sttt sese et st sa s e s e ststesesrstssaanesesessnanas 152
10. Buckman Well FIeld........ccoeoioiriiiniciirei ettt set st e s e er et base e e s asseesessanans 153
G. QUALITY ASSURANCE OF GROUNDWATER, SURFACE WATER, AND SEDIMENT SAMPLE ANALYSES....153
To INIFOQUCTION .euiiriiiniiecctirteecte et ettt sse e s et e e s saaseeeseete b et et esaase e st satsessasssassssasassosarsarsensessasensanes 153
2. Quality Assurance Program DevelOPmMENt ............cc.ccocerievmeerencnieineieerseeseesastsssass s ssessssasesssssssnes 153
3. QA of Field Sampling ACHIVILIES ....ccceueveirieeecirieerecccenestee ettt ss et se s seese et b e neseeesesesesannene 154
4. QA of Analytical Laboratory RESUILS .........ccovmiruicciciiimiicieiciie ettt sese s 155
5. Field DAta RESUILS .......eooveereeiieieiecaaseisessesesscess s s sessss e sssesss s s sass s s s s s s ssss s s s ssassssssessensas 156
6. Analytical Laboratory ASSESSIMENL..............ccuricuenemrerentitiinresinstenes e stsesrsseeesesassesesssssssemneserassssssesesrans 156
7. Program Audits and ASSESSIMENTS..........cceiiccriniiniciniiiniie et e 157
H. REFERENCES. .ttt iiitiiiiitiiiitiiae e iintrieeneeatnesossosatssnseonsstsssesonsansasssessnasssnns 157
6. WATERSHED MONITORING. ... cc0ceeieeencsescscnsssescscssssrsesssessscsssssossassascsans veee 161
A, INTRODUCTION Lottt ittt ittt itiioaes ettt setasonneroassasnacsnasseraesnsnonsssasssnens 163
B. HYDROLOGIC SETTHNG. ... vititiiiieent ittt ieer et euneseseratonssinsensiesseonssonssnisesnes 163
C. SURFACE WATER AND SEDIMENT STANDARDS . ....uuiiiiiiiiiiiiiiieiii ittt eiieiesannns 164
1. Applicable New Mexico Surface Water Standards ..............coccovveviimvinmniirisnniinnnssscsesseenns 164
2. Radionuclides in SUIface WELET ..........ccoeiirireerieimierctceeee ettt cee e sttt se e e saesaesa e s neeens 168
3. Gross Alpha in SUITACE WALET ..ottt et e saesne s sra s nas 168
4. Nonradioactive Constituents in Surface Water...........cccceevererirciiniiniciiniiicniciceennecsesesesssnesenes 168
5. SEAIMENLS .coireveiririierientrerrerere et eteeesr et esesecsasteebaseestenesaesrneneseens ettt et 169
D. SAMPLING LOCATIONS AND DATA ANALYSISMETHODS .. ..o vt iiiiiiiiiiiiiiiiiiinnenenns e 169
[ e - = : S
Environmental Surveillance at Los Alamos during 2005 vil



G.
H.

1. Regional Monitoring LOCALIONS. ......cc.oueeerrieremnirirircececnrcitiii st eeeese s s s asaeseseesesan b e seanseacas 169
2. On-Site and Perimeter MONItoring LOCALIONS ........cccccuvieviiinincerniereeeeeeesrennaeesesiesessssssesesssesesescnesensas 170
3. Sampling and Analysis ProCEAUIES ............oouiiririciiiniiiiiiicrcccn et sssesesseaesenesesmns 174
4. Contaminant MaPS ......c.ccoevvirrreieriniiec ittt ese e b s s e 175
2005 WATERSHED MONITORING DATA TABLES . ...ttt i it i i tr it sieaenans 176
2005 WATERSHED MONITORING FINDINGS . ...\ vttt ertenteneeraentareeneireiernsaneaneenenns 176
1. Comparison to DOE Radiological GUIAES ..........ccccverriririneniiicniencrteeee st 176
2. Comparison to New Mexico Surface Water Quality Standards .........c.cccccoeruneeneee. 178
3. ImPAacts 10 the Ri0 Grande..........c.cvcecucucirinienineeiriceesietce ettt et et s st s e sacas e seene 180
4. Canyon-SPECIfiC RESUILS ......coviuiiieieieicctee ettt et et st et s bbb st b e s eneenen 182
SPECIAL STUDY OF RADIOLOGICAL CONCENTRATIONS IN THE JEMEZ RIVER DRAINAGE ............. 193
QUALITY ASSURANCE. ...t tivitiiiiiet ettt ittt iie et tiaetsiaenesranenessarnensorsnannens 194
REFERENCES. .ottt iiii i e e e e b e 124

7. SOILMONITORING .....cccveneencnciaccscoscstossasesaasacsoscssssosssssessacssnsascssssconaes 197

A, INTRODUCTION Lottt ittt ittt it it e n it te it tsaasseatsessearociosessessarrossesasnsans 199
2 T 0 T YT 7Y 11 0 199
C. INSTITUTIONAL MONITORING ... .oiittiittiiiiiiiiriiiit ittt eaneenatneinosneorecnsnnsoneens 201
1. MONIOTING NEIWOTK ..veivieireirieiceieteteteeiri ettt e et et s e e sassesaeeseeasesesassssseabensenssssennentnneann 201
2. Radionuclide Analytical RESUILS ..........coucoiriiiiriiieeeecteeecie ettt ee e e ee s 202
3. Nonradionuclide (Trace and Abundant Elements) Analytical RESUILS .........ccoevveiiricrenmircninecencenenene 203
D. FACILITY MONITORING .......ccvviiniiiiinneinnen ettt e e ettt 203
1. MONMILOTING NEIWOTK ..ooveeriiiiiiieieirceireert ettt ettt e et st e srest e sre s smeensasas 203
2. Radionuclide Analytical Results for Area G at TA=54 ........ccccovivirmreinimnciienicineee ettt 204
3. Radionuclide and Nonradionuclide Analytical Results for TA-15, DARHT .......cccooovviiinnvennnnenienees 206
E. QUALITY ASSURANCE FOR THE SOIL, FOODSTUFFS, AND NONFOODSTUFFS BIOTA PROGRAM. ...... 206
1. Quality Assurance Program Development '
2. Field Sampling QUAality ASSUTANCE ......cooccoeeveririrererueeressersesseenneseneersessesseesessessassessssessesssnesstsseasessessansens
3." Analytical Laboratory Quality ASSESSMENL ........cccoueiriiiiiiiiniiriiiiiireterse s sassseseaes 207
4. Field Data Quality Assessment Results.......c..ccccecunvcenenieniiccnnecenes eeeeeer ettt s ae e te bbb e e aneees 207
5. Analytical Data Quality ASSESSMENt RESUILS .............coevuriivereeieriesecsectsaeseesssesaesss s s sessssesaesansens 207
6. Analytical Laboratory ASSESSIMENLS ........cccceeriecininiiiiniiiiieirerse e st sesscones 208
7. Program AUCILS.......ceevieivrneneiinrt sttt et e st st e e et st sttt enean 208
F. REFERENCES.......... et e e ee e e et e et e e e et 208

8. FOODSTUFFS AND BIOTAMONITORING .......cccititernecttesnrorancccscscssvescssasssassenses 211

v

A. FOODSTUFFS MONITORING. ... i iiiittiiiitiitiiteneetereaioseeeasossoseassnonssissassosrnnssnss 213
L. INETOAUCTION ettt ettt e s ae e ete st et e s e e e seeenbessessasssasaaassasssessaseesaansessessanssessaenseseansen 213

2. Foodstuffs Standards ..........ccocieerieererieenierieeriireercesesiaee s et e e st ssbe s e esaassaesseassensessessessaenssnnne 213

3 FaSh et e n e ae e e enes eereereeren b ba bt eeteesanaeans 214

4, WIld EQIDIE PIANES......cuieiieeteitiereereeceeeiteeeeeereeeesteetee st eesbaesseessesaesssessasssesseessassseseesassssessssaessessasssasssnnsees 218

B. NONFOODSTUFFS BIOTA MONITORING L ..ouitiiitiietntnereartenrnrsenrnrnsoresesassesssonnansnes 221
"o INETOAUCTION .ottt eee et esereete st besre e ae s bessaess s e e s ase s nasssarsaassessesasssssensensesseeseessessesssensesasesses 221

2. Nonfoodstuffs Biota StANAAIAS ...........c..cieeiirveriieiiinecireci it cieete et este et e esse s ssessssbessssssessesssentsensenes 221

3. INSHEUONA] MOMIOTING ..ccvoiriiiiciiiie ettt ettt ettt sttt s st st st e etas e b ettt e e b e benesieaeas 222

4. FaCility MONITOTING......cueciitiirieieenieieiceresccecctt ettt st s et sas b st s as et st s senesaesesnesnenens 223

T T RN, TRexE AT

Environmental Surveillance at Los Alamos during 2005




C.

D.
E.

SPECIAL NONFOODSTUFFS BIOTA MONITORING STUDIES .. ..viiiitiiiiiiiiiiiiiiiniieraiinaannn, 225
1. Characterization of Biotic and Abiotic Media Upgradient and Downgradient of the Los Alamos

CANYON WEIT ..c.ueiiiiirieerieciiicetirte st s tete s s st e e st saasbesa s e eseeseasasbesees e sensessensensensassrassseastanersranssessesessen 225
2. Determining Uptake and Distribution of Uranium Isotopes in Pinus Ponderosa at LANL Using

Dendrochronogical ANALYSIS .........ociiiiiiiiiiiecesctctr et et se s e eas 225
3. Cesium-137 in Moss Collected from Background Springs in Northern New MexXico ......cccoeveueueuninnnce 226
QUALITY ASSURANCE FOR THE SOIL, FOODSTUFFS, AND NONFOODSTUFFS BIOTA PROGRAM. ....... 226
L1 ] L 226

9. ENVIRONMENTAL RESTORATION. ......cciiiiiuiertecnnreccecsscncnnctcescnnccsecsssscansasass 231

A.

H.

INTRODUGCTION Lottt ittt it ittt ittt e et senenenscansnosneensoncascncnansans 233
1o 2005 PIOJECES ..ottt oottt st et s et sh bbb aes 233
2. Work Plans and REPOITS .........ccovviiiiiiiciccicccieet ettt st s se st e e snasonensssas s 234
WATERSHED INTEGRATION PROJECT ..ttt ittt et i ciiiinaiiniarsnasannsnsnns Veverrens 236
1. PAJarito CAnNYON ....c.coueieiiiiiieeeieiirieceectnittea et see st s s bt se et e a st ettt e s st b e s esea e asresasrasansssereses 237
2. MoOrtandad CaANYON .........ccoevvurrirrreeiieriresestrie st sreesesteseereesesee s e et esbereasasesstessasesessessassonsansensssersesatosersan 237
TOM N S TES PROJECT ..ottt ittt it ie ittt tseettt et tetenensasnasasacsosnessnsssssssoosnss 238
Lo TASTO ettt sttt a et s e ettt b ek sa et en s asaes 238
2. ADC 0027 ottt st et et S s st ke st bbb e be b bene 239
0T 4 | =L O 240
Lo MDA Uittt ettt sttt et st s b e e et e ae st ne 241
2o MDA Tttt etttk et bbbt b e e raba bR e s e b bbb e st st 241
30 MDAV ettt st st ettt e et sttt s sttt e e nene 242
TA-54 MDAS PROJECT ... et ettt st ettt te ettt e e et et e e e et r et e et e e e b e eaneenees 243
To MDA Lttt ettt sttt ettt a bt st e n e e 243
2. MDAG...iiiree ettt e a e b b s a e be s SRR A AR AR a bbb a b en e ree 245
CORRECTIVE ACTIONS PROJECT titiiittitiiiiitstieititiettetenenissasentsnssosnacsnsesesncssnsos 246
1. Pull Test Facility (SWMU 03-013[i])....ceouetrerierireeciecrieieitsieenieine et seesestssesne e seseteesssnesesessssns 247
2. AOC 03-001(i) and SWMUSs 03-029 and 61-002 ........c.cceorrmercereninnecrneeeetreresievese e e e sesesnseeeene 248
3. TA-T16-340 COMPLEX.....criimiiiicirieintiiiee ettt sttt e e b sa s e e e bkt rnebasasssne 249
4. Mortandad/Ten Site Canyons AZEreate ATEA........cvueeurmrurrerereurerrniransessssseeresssssesssssasesssessssssinsassnsesssses 250
5. SWMU 332013 ettt she bt et st sttt ettt e bt a s seenees 254
6. MDA C oottt bttt stk et et esene st ane 254
QUALITY ASSURANCE PROGRAM .. ..ottt ittt ittt iisisieensienasisnesesinsnsns 255
1. Quality Assurance Program DevelOpmEnt ...........ccooeeiivuireereciinenrieineste st cseessesaeseenaesessesesssssencsens 255
2. Field Sampling Quality Assurance ....... frtete et ettt b et e r e s et e st e e bema e st et e b b e aer e b e e tesees 255
3. Analytical Laboratory Quality ASSESSIENL ......c.oceveeeriereesieerrerieesresiee e reestetesteseessesreseessessasansnsesnses 255
4. Analytical Laboratory ASSESSIMENLS ..........c.ceieriiiieiirinininrneereseineses st sese st nsesssssesessnosens 256
5. Program Audits and ASSESSIMENLS ......cccceuieierinirreueirtiierintenerre e eeesieseee e nressenesesssssressseseaseserasssssnssens 256
REFERENCES. oottt ittt ittt ittt ittt eaeraraesatsrsnsensssssaatossnncnsessnnans 256

APPEND'XA 880000800000 000000 000000000000 RIR00PLN00RRN00R00E0RENNt00000000R000lRIEINIRIIINIIOTS 259

STANDARDS FOR ENVIRONMENTAL CONTAMINANTS ....oovvviiiiiiiiiinnnanan, et 259
RAdiation StANAAIAS ..........cceciiiiiiiireeie et ettt e ettt e b s et sae b e srebs bbb ses s ebene 259
Nonradioactive Air Quality Standards ...........cceveeriiiiiiieninecrie s 261
National Pollutant Discharge Elimination SyStem..........c.ccoevivniininiiniininiieieciseie s eveseneaens 261
Drinking Water StANAArdS ........ooeveuiiiiierinnieneniiinie et e st et ses e esaessests st s b saeste e shesssnsasesnenasnessorasss 261

REFERENCES. .. ittt ittt ittt it iintesanaerassarensossssseotesnsssssosionesarsonarsnserinrons 262

[ R e e —-
Environmental Surveillance at Los Alamos during 2005 X




UNITS OF MEASUREMENT . ...ttt iiiir i ir ettt ettt etanerenettsinesennoeennaesonnnessan 263
Data Handling of Radiochemical SAmPIES.........c.cooeuieoiieniciiniiinin ettt sasaene 263
o ] O 265

APPENDIX C . iiiiiueienecencscessascncsnscascsssssosssocssscsssssscssssnscsassssssssscscssssens 267
DESCRIPTION OF TECHNICAL AREAS AND THEIR ASSOCIATED PROGRAMS ....oeivvviiiiiiiniiiiiiinnn 267

APPENDIX D . oiuviiiereincenecenescnconccsnseessotossssasscsnsosssosscesssssssssnassassssscccsacs 871

RELATEDWEBSITES .......oovvvviiiiinenns, F et h e e s e st e ae e ias et aeaseiraebeaeas 271
GLOSSARY..... P PP ¥ £ |

ACRONYMS AND ABBREVIATIONS .....cooceveerecicnccnceccocncnnes tesseecasesasisscscssssnscsces 283

ACKNOWLEDGEMENTS. ...cciieienetecececsnrssosssessssccsscsocscsssosssssssvssnssanssascsscssss 287
FIGURES

Figure ES-1 Regional location of Los Alamos National Laboratory. ............. eeteteee et ae et r e ee e neseanaenres 4
Figure ES-2 Annual dose (mrem) to the maximally exposed individual off-site over the past 13 years. ......... 8
Figure ES-3 Ilustration of geologic and hydrologic relationships in the Los Alamos area,
showing the three modes of groundwater OCCUITENCE. ........cccceeireeiercirenieeeercnreneneeeeeaeonennens 10
Figure ES-4 Perchlorate in Mortandad Canyon Alluvial Groundwater and RLWTF effluent,
‘ 19992005 ...ttt tese ettt ettt ittt bt s ettt e s sttt ehesenene e e rnen 13
Figure ES-5 Frequency that storm runoff and base flow/snowmelt results were greater than
New Mexico water quality Standards. ..........ccocoveueieiemeiicieeneeinee e ees e e sesnmeesessenene 16
Figure 1-1 Regional location of Los Alamos National Laboratory. ..........c.ce.eecveererrreverenrrnenncnsecsesinns 23
Figure 1-2 Major canyons and mesas on Laboratory land. ...........cccocrvieiiiiinnnienneninennreerenenenieeseneveeneens 24
Figure 1-3 Technical Areas (TAs) and key facilities of Los Alamos National Laboratory in
relation to surrounding [andholdings. .......ccooveevieiiriieirnrerec ettt eaens 27
Figure 2-1 Criteria Pollutant Emissions from LANL 2001 to 2005 for Emissions Inventory
REPOTHING ...ttt s e s sa b sh s ere s 47
Figure 2-2 Amounts of total class | refrigerants in LANL equipment from 2001 to 2005..........c..coecernne 48
Figure 2-3 Number and type of permitted NPDES outfalls at LANL over the past 13 years.........c.ccoocunee 49
Figure 2-4 Number of exceedances of NPDES outfall effluent limits over the past 12 years..............c.o...... 49
Figure 2-5 Intermediate-perched and regional aquifer characterization wells at LANL and vicinity........... 55
Figure 3-1 Annual collective dose (person-rem) to the population within 80 km of LANL
WILHIN Q0 KIM. ottt et sn e st st n st e nes 68
Figure 3-2 Annual dose (mrem) to the maximally exposed individual off-site ..........ccccouvrverivennrrrernerennnes 70
Figure 4-1 Off-site perimeter and on-site LANL AIRNET 10Cations........c.c.ccccovvveeeesiercrenerereneesesesnereesnens 79
Figure 4-2 AIRNET and thermoluminescent dosimeter locations at TA-54, Area G. .....cccccecvvvvvvevvecvnneneennne 80
Figure 4-3 Regional and pueblo AIRNET I0CALIONS. .......ccverivereirreieiereerreeieressenaeseesseseessenesessessnsesnssannne 81
Figure 4-4 Gross alpha measurements (fCi/m3) for all sampling sites by date collected..........ccoovrnneeneen. 87
Figure 4-5 Gross beta measurements (fCi/m3) for all sampling sites by date collected.............c.ccocvvueneeee. 87
Figure 4-6 Tritium oxide stack emissions at TA-21 and ambient concentrations in east Los Alamos.......... 88
Figure 4-7 AIRNET sites with eXcess 1SOtOPIC UTaMIUM. ....cc.ccevveeerereerrieresrerenseiessssnsreressesesnesessssesaseesssasses 89
Figure 4-8. AIRNET quarterly uranium concentrations (network-wide excluding site at TA-36). ............... 90
Figure 4-9 Am-241 cONCENLIation trENAS. ......ccivrirreriierririiercrirtesesenteteeatssseeseeescstsaseesesesenesessseseseesencaens 91
Figure 4-10 Pu-238 concentration trends. ...........ceeeiiicnincnncrrc et ccese et et et ene 91
Figure 4-11 Pu-239,240 CONCENLIAtION tIEIIAS. .ovvvevrerirrrreeireeiirieretreiesssreeetoseeeessseesonsesssreesssssssseseesnassssesssssns 91
Figure 4-12 Americium and plutonium concentration trends for TA-54, Area G........cooveevrvcvereerrerncneencenene 92
Figure 4-13 Tritium CONCENLIAtION tTENAS. ... ..oueoveurirreeceeeiieieeiere s e care s ceseeeasaeeese e sbeesbebesesassenasnasesesssens 92
X Environmental Surveillance at Los Alamos during 2005



Figure 4-14 Plutonium emissions from sampled LANL Stacks. ........cccoovevinrrrreerneirisinineesrinrennsesecssesesssnseenens 97
Figure 4-15 Uranium emissions from sampled LANL Stacks. .........c.coceemecorrnenireneneninieerecnneeseneeeeseasansens 97
Figure 4-16 Tritium emissions from sampled LANL Stacks. ........cceceeeririeieemeecrorerneneeiriecrinesieesesseseneeseenes 97
Figure 4-17 GMAP Emissions from sampled LANL StaCKS. ....c....cvueverrurerrersinsnsrnsssesissessesssssssssssssssssessnes 97
Figure 4-18 Fraction of total annual stack emissions resulting from plutonium, uranium, tritium,
ANA GMAP. ...ttt e be ettt b s ek be s e aeea et e st e st ebeatarassesnaserbssaasane 98
Figure 4-19 Off-site perimeter and on-site LANL TLD [0€ations. ......cceecceceeecririreeninenecercnrreeenenrereenenens 100
Figure 4-20 Correlation between aluminum and beryllium concentrations in AIRNET samples. ............... 102
Figure 4-21 MeteorologiCal NELWOTK........cccoueueuiimiiiniiircc ettt ettt s ae e sas e ssesntreneas 103
Figure 4-22 Weather summary for Los Alamos in 2005 at TA-6 station, elevation 7,424 ft.............c..ccn.... 106
Figure 4-23 Temperature history for LOS AlamOS. ......cccvouveeieeeincrieieiiienieeeieeesesi et et sesieseses v 107
Figure 4-24 Total precipitation history for Los AlaIMOS. .......c.couccvirrinnnenieeeescrnercre st cesesesessessesenens 107
Figure 4-25 Daytime wind roses, 2005. ........ccoceimerirrinreneentecerteeessnneestesesteessesesirsesenenes 109
Figure 4-26 Nighttime Wind roSes, 2005..........c.cceeueririeeurieinirerirereeseseseiereseseseeresseessestsessesastecssssssessssssesssssn 110
Figure 5-1 Generalized geologic cross section of the Pajarito Plateau. ...........ccccoccovvenerenecccnenrecennnen. 116
Figure 5-2 Iltustration of geologic and hydrologic relationships in the Los Alamos area, showing
: the three modes of Eroundwater OCCUITENCE. ........ecvvrurrirveieerierrrreeeresteieeesesseeeeesseeeessssanns 117
. Figure 5-3 Generalized water level contours for the regional aquifer (Nylander et al., 2003). .................. 118
Figure 5-4 Major liquid release sources (effluent discharge) potentially affecting groundwater ............... 119
Figure 5-5 Springs and wells used for alluvial groundwater monitoring...........cccoceeuerererrnererceerererenenanns 123
Figure 5-6 Springs and wells used for intermediate perched zone MONItOriNg..........c.ecvveveveeereeirevrensrnnnes 124
Figure 5-7 Springs and wells used for regional aquifer MONItOTING.......c.cccoveirreirmrieriririerieecserirsnreeeeesesans 125
Figure 5-8 Springs and wells used for groundwater monitoring on Pueblo de San Ildefonso.................... 126
Figure 5-9 Location of groundwater contamination by strontium-90 above the 8 pCi/L EPA MCL.......... 129
Figure 5-10 Location of groundwater contamination by the sum of strontium-90, plutonium-238,
plutonium-239,240, and americium-241 above the 4-mrem DOE DCG for.......c.cccovvevervinnenn. 129
Figure 5-11 Location of groundwater contamination by molybdenum above the 1 mg/L.........ccccevvvurunnn. 134
Figure 5-12 Molybdenum concentration histories in Los Alamos Canyon alluvial groundwater
compared with the New Mexico groundwater standard............cccocceeeeiennreneercneeeeenenreenenenes 135
Figure 5-13 Ratio of 1996-2005 average annual radionuclide activity in RLWTF discharges
to the 100-mrem public dose DOE DCGS .....coeueeeiueniiririiieeneeieneneseeestssessssessesesassesessesssases 136
Figure 5-14 Ratio of 1996-2005 average annual mineral concentration in RLWTF discharges to
the New Mexico groundwater standards. ............ccceeruiveemriireeennenesieiniesiesneseseessenessessnesees 136
Figure 5-15 Nitrate in RLWTF effluent and Mortandad Canyon alluvial groundwater from
1999 through 2005........c.ooiveiiiiiieiiceee ettt s s e sb e snesesesnnen 137
Figure 5-16 Fluoride in RLWTF effluent and Mortandad Canyon alluvial groundwater from
1999 through 2005. ....cccivrmirireceeceireie ettt tetse s sess s sesesssesesess e sesesessesaesesssessnsens 137
Figure 5-17 Perchlorate in RLWTF effluent and Mortandad Canyon alluvial groundwater from
1999 through 2005. .......c.ouiiiiieiereeeieee ettt b e es et s st s sttt et eseseneantesenssesssssasren 138
Figure 5-18 Location of groundwater contamination by hexavalent chromium above the S0 pg/L
New Mexico Groundwater Standard ............coeveeeeeniiiieceieeeininneeeeieresecsseeteeeeeeeessesnens 139
Figure 5-19 Tritium history in Mortandad Canyon regional aquifer well R-15......ccc.ccoceecniinninccnnnnnn. 140
Figure 5-20 Perchlorate and nitrate histories in Mortandad Canyon regional aquifer well R-15. ................ 140
Figure 5-21 Location of groundwater contamination by nitrate (as nitrogen) above the 10 mg/L
EPA MCL and by tritium above the 20,000 pCi/L EPAMCL.........ccocoenmnrircececceneenene 141
Figure 5-22 Location of groundwater contamination by perchlorate above the 24.5 pug/L EPA
Drinking Water Equivalent Level.........o..couiiiciiiineiiininicnceereeisne et eseeenseesesienasaens 142
Figure 5-23 Average annual tritium activity in Mortandad Canyon surface water and alluvial
EPOUNAWALET .....coveeeiniiiiierierintcneee e eitestrse s s e sse e se st et s bt saeses bt sreasemraesststssbessasbssseresenssaasssrenis 144
Figure 5-24 Average annual americium-241 activity in Mortandad Canyon surface water and
ALIUVIL ZIOUNAWALET. ......oooceorveeerie s isesieseersesssssse s esssenasesssensssssesses s ssesesssssanssncsens . 144
Figure 5-25 Average annual strontium-90 activity in Mortandad Canyon surface water and
alluvial rOUNAWALET. ....c.oovevieemiirieiniteietcteee ettt et st er et sbe s 145
R i P 5 A ez =z
Environmental Surveillance at Los Alamos during 2005 Xi



xu

Figure 5-26
Figure 5-27

Figure 5-28

Figure 5-29

Figure 5-30
Figure 5-31
Figure 6-1
Figure 6-2
Figure 6-3
Figure 6-4

Figure 6-5

Figure 6-6
Figure 6-7

Figure 6-8
Figure 6-9

Figure 6-10
Figure 6-11
Figure 6-12

Figure 6-13
Figure 6-14
Figure 6-15
Figure 6-16
Figure 6-17
Figure 6-18
Figure 6-19
Figure 6-20

Figure 6-21
Figure 6-22

Figure 6-23
Figure 6-24
Figure 6-25
Figure 6-26
Figure 6-27

Figure 6-28

Figure 7-1
Figure 7-2

Figure 7-3

Average annual plutonium-238 activity in Mortandad Canyon surface water and

alluvial BOUNAWALET. ..ottt et et s b se e e e see e e st 145
Average annual plutonium-239, 240 activity in Mortandad Canyon surface water
and alluvial GrOUNGWALET. ........c.cccrriemreriernenereetererneestseseeeecssetees s sssrsee s sesssssassasnsssssasssasssans 145

Location of groundwater contamination by RDX above the EPA Region VI tap water
screening level of 6.1 pg/L, and barium above the New Mexico groundwater standard

of 1 mg/L in perched alluvial Groundwater .............ccceceverrerenenecrninsiesineeeseeesesienssssaseesesenenes 148
Location of groundwater contamination by RDX above the EPA Region VI tap

water screening level of 6.1 mg/L in perched intermediate groundwater .............coeeceennnnnnn, 149
Chromium concentration histories in the shallowest two R-25 ports.......c.c.cvvveervevccnenirnnnnns 150
Nickel concentration histories in the shallowest two R-25 pOrts ........cccccovvvcevieirnenereneneennnn. 150
Designated stream segments and uses at Los Alamos National Laboratory ............c.cc.cccuvueaee. 167
Regional base flow and sediment sampling 10Cations.............covcevercninininiinccciiinieenene 169
Base flow sampling locations in the vicinity of Los Alamos National Laboratory................... 170
Storm runoff sampling (gage) stations in the vicinity of Los Alamos National

LADOTALOTY ...ouveeeieiieiieeientreirercrcstisistnneesrassesrasesssasesiessentesseesesaenssansesseeessentaansessessemsensesaansesen 171
Site-specific storm runoff sampling stations in the vicinity of Los Alamos National

LADOTALOTY ....vvvriirreeientinteeieeesesiessesiesestreseessesre st eseases st eseasseseonesanensessessensesseneansssesntsssessessensnsenes 172
Sediment sampling locations in the vicinity of Los Alamos National Laboratory.................... 173
Sediment and storm runoff sampling stations at TA-54, MDA L, and MDA G.......c...coueeee. 174
Sediment sampling stations at Area AB, TA-49. ......ccccuviiimmrneccncneenccece et 175
Frequency that storm runoff and base flow/snowmelt results were greater than

New Mexico Water Quality Standards. ...........ccceveceeieeeinnenreeeciinresiesceseseennrenesessseesannesens 178
Comparison of concentrations measured in storm runoff at site-specific and

WALETCOUTSE SEALIONS. ..veiviuiciieiiricecrieite s crssasses et saa e e r bbb asb s sa s sreseeba st aassn e mnnene 180
Metals concentrations in bottom sediments from reservoirs within the Rio Grande

AraINAZE SYSLEIM ....ceeeieereiierrcrriniecteiisinsesreseesraseessasessessesseeseestestrnassasessessensessermastasesssassssessensns 181
Radionuclide concentrations in bottom sediments from reservoirs within the

Rio Grande drainage SYStEM.........ceeeviruerenerenrireeteeeesseesesssrnsssessessessessessasassnesessesssssessenas 181
Total PCB concentrations in Rio Grande surface water in 2002 and 2003 ..........cccccoeveemrnrennn. 182
Low-head weir in Los Alamos Canyon retaining storm runoff and sediment...........c.ccccoouennne 184
Long-term plutonium-239,240 trends in Pueblo Canyon sediments. ........c.cccccovcvevercerecrennnennee 184
Long-term cesium-137 trends in Pueblo Canyon sediments. ............ccocceceneiiiiinceniecncennnnnn 185
Long-term plutonium-239,240 trends in Los Alamos Canyon sediments. ........c....coceveeveeveenee 185
Long-term cesium-137 trends in Los Alamos Canyon sediments. .........cccoveireeeeerenercecaennens 185
Location of surface water with detected PCBS.......covveuvveiiiiincrcccciiscsice et 186
Location of sediment with benzo(a)pyrene, a polycyclic aromatic hydrocarbon,

detected or above screening leVels. ...t 187
Location of surface water with levels of dissolved copper greater than stream standards........... 188
Recent trends of PCB concentrations in stream sediments at the Sandia below

WELIANAS SLALION.......ceouiiirriicieicecciresr st s e e sre st e e s e s sae et e st et e seeneesassassesarssesaeseesnrssans 189
Long-term americium-241 trends in Mortandad Canyon sediments.........c..occcevceeeneneninucennne 190
Long-term cesium-137 trends in Mortandad Canyon sediments...........ccocooivieiviinininccnnns 191
Long-term plutonium-238 trends in Mortandad Canyon sediments ...........cccceeeveeerercscnrenenene 191
Long-term plutonium-239,240 trends in Mortandad Canyon sediments .........cccccoceverencernvenne 191
Recent trends of plutonium-239,240 activities at Material Disposal Area G

sediment stations G-7 and G-8 .........coecceeivrcenivirescniecnecennne, ettt bbbt ettt aaae 192
Cooperative sampling of stream sediments in Jemez River drainage conducted

With Pueblo of JEMEZ SCIENLISLS ...c.cvveeeieeeiriiiciitiini ettt e 194
On-site Laboratory, perimeter, and off-site regional soil sampling locations............cceeeueeee. 202
Plutonium-239,240 concentrations in soil samples collected from Pueblo de San

11defonso 1ands OVEE HIME ..........coeeriririrecieectec et eee s eses et et sveseteransos et esasnananes 203
Sample locations of soils and vegetation at Ar€a G. ........cocevveeerirecrniiiecinnneieie e seeeniees 204

R R SN

Environmentali Surveillance at Los Alamos during 2005




Figure 7-4 Tritium in surface soils collected from the worst case locations (southern portions) at
Area G at TA-54 from 1996 t0 2005...........cccoevrrmerirereeinieeneecrreerasesessees e sesberereesesesessasessasas 205
Figure 7-5 Plutonium-239,240 in surface soils collected from the worst case locations at Area
G at TA-54 from 1996 10 2005 .......c.ovemieieierreirirterecerer et ereeetste s esssssstesesssssssssesesesesesesssesnses 206
Figure 8-1 Produce, fish, milk, eggs, tea, domestic and game animals, and beehive sampling
JOCALIONS. ...ttt ettt et ettt st s a st e s e s b et ebe e sa b a s s seaeeesenen 215
Figure 8-2 Mean total uranium in predator fish and bottom-feeding fish collected from
reservoirs upstream and downstream of LANL from 1994 through 2005 ...........cccoeverrrecreane 216
Figure 8-3 Mean mercury concentrations in predator fish collected from reservoirs
upstream and downstream of LANL from 1991 through 2005 ............ccocoeenniennneerneen, 217
Figure 8-4 Mean mercury concentrations in bottom-feeding fish collected from reservoirs
upstream and downstream of LANL from 1991 through 2005 ..........ccooveevevrenneiniiencennenn 217
Figure 8-5 Mean total PCB concentrations (from 209 congeners possible) in fillets of
bottom-feeding fish from the Rio Grande and Abiquiu and Cochiti Reservoirs............c.cc....... 219
Figure 8-6 Mean strontium-90 concentrations in purslane collected from within Mortandad
Canyon on Pueblo de San Hdefonso lands in 2004 ...........ccccvvererenrerereninneineneieniennecessenenens 220
Figure 8-7 Mean barium concentrations in purslane plants collected from within Mortandad
’ Canyon on Pueblo de San Ildefonso lands in 2004 and 2005 ..........ccoccovevnnnivnnnnnnneeceenenene 221
Figure 8-8 Tritium in overstory (OS) and understory vegetation collected from a selected
' location outside of Area G at TA-54 from 1994 through 2005........c.cc.ecoeunenrirrnrrrenrrerreeeenenns 223
Figure 8-9 Plutonium-239,240 in overstory and understory vegetation collected from a
selected location outside of Area G at TA-54 from 1994 through 2005........c.ccovveivinrrccneenens 224
TABLES
Table ES-1 Environmental Statutes under which LANL Operates and Compliance Status in 2005 ............... 6
Table ES-2 Where are the Sources of Radiological DOSES?.......c.ceceecrrerverrenrrireresenseninionessseseessorervesanes 8
Table ES-3 Where Can We See LANL Impacts on Groundwater that Result in Values Near or
Above Regulatory Standards or Risk LeVEIS?...........oceveieiiinnnincsieicnteceecsenssvesseeseseeeaes 11
Table ES-4 Where Can We See LANL Impacts on Surface Water and Sediments that Result in
Values Near or Above Regulatory Standards or Risk Levels?...........c.covveivuinnnnee .. 14
Table ES-5 Estimated Annual Average Unfiltered Surface Water Concentrations (pCi/L) of
Radionuclides in Selected Canyons Compared with the Biota Concentration Guides................ 15
Table 1-1 KEY FACIHILIES .....cuvereeeeeieeeeeeetesseesteiesesstessessastaessessesssesessessesseasenssssaesaessasssrsssnessersensessrasansan 28
Table 1-2 Approximate Number of Environmental Samples, Locations, and Analytes ............................. 33
Table 2-1 Environmental Permits or Approvals under which the Laboratory Operated during 2005 ......... 38
Table 2-2 Environmental Inspections and Audits Conducted at the Laboratory during 2005 .................... 40
Table 2-3 Compliance with Emergency Planning and Community Right-to-Know Act during 2005 ........ 43
Table 2-4 Summary of 2005 Reported Releases under EPCRA Section 313 ........ccoviiiniviinnncniscnencnnen. 44
Table 2-5 Pesticides and Herbicides used at LANL in 2005 .......ccooiiiereneornnnieneeeenreenescsenesesneseeneseons 45
Table 2-6 Calculated Actual Emissions for Regulated Pollutants (tons) Reported to NMED for
Operating Permit Compliance..........c.ccoceevueeerirrneennecciveneniiccseenesesesseenesnes 46
Table 3-1 LANL Radiological Dose for Calendar Year 2005.........c.cccorvnininnrnininnseninnescsiencnneae 1!
Table 4-1 Average Background Concentrations of Radioactivity in the Reglonal Atmosphere. ................ 78
Table 4-2 Airborne Long-lived Gross Alpha Concentrations for 2005 — Group Summaries.................... 82
Table 4-3 Airborne Long-lived Gross Beta Concentrations for 2005 — Group Summaries...........cooveeeuen. 83
Table 4-4 Airborne Tritium as Tritiated Water Concentrations for 2005 — Group Summaries ................. 83
Table 4-5 Airborne Plutonium-238 Concentrations for 2005 — Group SUMMATIES ........coveeerviereieinvenenes 83
Table 4-6 Airborne Plutonium-239,240 Concentrations for 2005 — Group SUmmaries ..........coerevesvenies 84
Table 4-7 Airborne Americium-241 Concentrations for 2005 — Group SUMMATes.......c.ccccvererrerversennnnes 84
Table 4-8 Airborne Uranium-234 Concentrations for 2005 — Group Summaries..........ccoeevvenuemrmnncecnnee 84
Table 4-9 Airborne Uranium-235 Concentrations for 2005 — Group Summaries.........ccc.oveeemecvrcenncenee 85
[ e e e --
Environmental Surveillance at Los Alamos during 2005 X



Xiv

Table 4-10
Table 4-11
Table 4-12

Table 4-13
Table 4-14
Table 4-15
Table 4-16
Table 5-1
Table 5-2

Table 6-1

Table 6-2

Table 7-1
Table 8-1
Table 8-2
Table 9-1
Table 9-2
Table A-1
Table A-2
Table A-3

Table B-1
Table B-2
Table B-3

Airborne Uranium-238 Concentrations for 2005 — Group Summaries..........cooccovereeereereeraneenes 85
Airborne Gamma-emitting Radionuclides Potentially Released by LANL Operations.............. 85
Airborne Concentrations of Gamma-emitting Radionuclides that Occur Naturally in

Measurable QUANLILIES .......ccccoeererrerinrrisivnesreseerersestesaesesessssesesssusserseassesessessessensoseesessasserasserses 86
Airborne Radioactive Emissions from LANL Buildings with Sampled Stacks in 2005............. 95
Detailed Listing of Activation Products Released from Sampled LANL Stacks in 2005 ........... 96
Radionuclide Half-Lives........ccooviiiiniinniiiiniiiicrrerceeneeeresesiescsasresse s esesseenes

PM-2.5 and PM-10 Concentration Data Summary for 2005 (pg/m?)
Application of Standards to LANL Groundwater Monitoring Data
Summary of Performance Evaluation Program Deficiencies for General Engineering

LabOoratori€S, LLC...uuvieiiiriieiiiceeeeiiiieeecceiteteesienreseessnsresessnssessssrsssasssssseesssssnssessssssnssasssssanenes 157
Application of Surface Water Standards and Sediment Screening Values to

MONILOTING DAA....ocucueiureerereecererereniciectete ettt sttt et eeseses e saoseseosesnsbenbebensessnennes 165
Comparison of Estimated Annual Average Unﬁltered Surface Water Concentrations '
of Radionuclides in Selected Canyons with the Biota Concentration Guides (pCi/L).............. 177
Application of Soil Standards and Other Reference Levels to LANL Monitoring Data........... 200
Standards and Other Reference Levels Applied to Foodstuffs .........c.coovinenininnnniccnnencne 214
Standards and Other Reference Levels Applied to Nonfoodstuffs Biota..........ccceeceveeninenenene 222
Work Plans Submitted and/or Approved in 2005

Reports Submitted and/or Approved in 2005 ..........
DOE Dose Limits for External and Internal Exposures
DOE’s Derived Concentration Guides for Water®
National (40 CFR 50) and New Mexico (20.2.3 NMAC) Ambient Air Quality

Standards .... reeetteeeeresaeeseesreete e teete et e a et e bese e een et she e s e e e aeesase s e et et et ena s e s et seaseehe e seraens 261
Prefixes Used with ST (Metric) UNitS......ccceveierrenieniereenericrensieniesesereensesnesessessesseses sesssosesscanenss 263
Approximate Conversion Factors for Selected SI (Metric) Units ......c.cccocevveireceivnnnnvscnncrannens 264
Common Measurement Abbreviations and Measurement Symbols.........ccoevvevivinneciieinccccnncn. 264

e e R T R

Envlronmental Survelllance at Los Alamos during 2005

=3



SUPPLEMENTAL DATA TABLES (INCLUDED ON ATTACHED CD)

Table S4-1.
Table S4-2.
Table S4-3.
Table S4-4.
Table S4-5.
Table S4-6.
Table S4-7.
Table S4-8.
Table S4-9.
Table S4-10.
Table S4-11.
Table S4-12.
Table S5-1.
Table S5-2.
Table S5-3.
Table S5-4.
Table S5-5.
Table S5-6.
Table S5-7.
Table S5-8.
Table S5-9.
Table §5-10.
Table S5-11.
Table S5-12.
Table S5-13.
Table S5-14.
Table S5-15.
Table S5-16.
Table S6-1.
Table S6-2.
Table S6-3.
Table S6-4.
Table S6-5.
Table S6-6.
Table S6-7.
Table S6-8.
Table S6-9.
Table S6-10.
Table S6-11.
Table S6-12.
Table S6-13.
Table S7-1.
Table S7-2.
Table S7-3.
Table S7-4.
Table S7-5.
Table S7-6.
Table S7-7.
Table S7-8.

Environmental Surveillance at Los Alamos during 2005

Measured biweekly concentrations of gross alpha activity.xls

Measured biweekly concentrations of gross beta activity.xls

Measured biweekly concentrations of tritium activity.xls

Airborne Pu-238 concentrations.xls

Airborne Pu-239,240 concentrations.xls

Airborne Am-241 concentrations.xls

Airborne U-234 concentrations.xIs

Airborne U-235 concentrations.xls

Airborne U-238 concentrations.xls

Neutron and Gamma Doses.xls

Firing Sites Expenditures 2001-5.x1s

Quarterly concentrations of Al, Be, and CA xIs

Definitions of Codes.xls

Radiochemical Analysis of Groundwater.xls

Low Detection Limit Sampling for Tritium in Groundwater.xls

GW Rad Screening.xis

Laboratory Qualifier Codes.xls

Secondary Validation Qualifier Codes.xls

Secondary Validation Reason Codes.xls

Chemical Quality of Groundwater.xls

Perchlorate in Groundwater.xls

Trace Metals in Groundwater.xls

Number of Samples Collected for Organic Compounds in GW.xls

Organic Compounds Detected in Groundwater.xls

Summary of TA-50 Radionuclide, Nitrate, and Fluoride Discharges.xls
Analytes, Analytical Methods, and Detection Limits for Groundwater Samples.xls
Analytes, Analytical Methods, and Detection Limits for Surface Water Samples.xls
Analytes, Analytical Methods, and Detection Limits for Sediment Samples.xls
Radioactivity in Surface Water.xls

Radionuclide Concentrations in Surface Water Above DCGs.xls

Tritium Concentrations in Base Flow using Trace Level Methods.xls
Radioactivity in Stream Sediments.xls

Radionuclide Concentrations in Sediment Above Background.xls

Major Constituent Concentrations in Base Flow.xls

Perchlorate Concentrations in Base Flow.xls

Minor Constituents and Trace Elements in Base Flow.xls

Minor Constiutents and Trace Elements in Sediments.xls

Number of Organic Analyses of Base Flow.xls

Organics Detected in Base Flow Samples.xls

Number of Organics Analyses of Sediment Samples.xls

Organics Detected in Sediment Samples.xis

Radionuclide Concentrations in Surface Soiis (Pueblo lands).xls

Trace and Abundant Element Concentrations in Surface Soils (Pueblo lands).xls
Radionuclide Concentrations in Soils (Area G).xls

Radionuclide Concentrations in Surface Soil and Sediment (DARHT).xls
Trace Element Concentrations in Surface Soils and Sediments (DARHT).xls
Radionuclide concentrations in sediment (Los Alamos Canyon Weir).xls
Trace element concentrations in sediments (Los Alamos Canyon Weir).xls

Radionuclide concentrations in native understory vegetation (Los Alamos Canyon Weir).xls

R A ot

XV




Xvi

Table S7-9.

Table S7-10.
Table S8-1.
Table S8-2.
Table S8-3.
Table S8-4.
Table S8-5.
Table S8-6.
Table S8-7.
Table S8-8.
Table S8-9.
Table S8-10.
Table S8-11.
Table S8-12.
Table S8-13.

Table S8-14.

Table S8-15.
Table S8-16.
Table S8-17.
Table S8-18.

Trace element concentrations in native understory vegetation (Los Alamos
Canyon Weir).xls

Radionuclide concentrations in small mammals (Los Alamos Canyon Weir).xls
Radionuclide Concentrations in Predator Fish.xls

Radionuclide Concentrations in Bottom Feeding Fish.xls

Total Trace and Abundant Element Concentrations in Predator Fish.xls

Trace Element Concentrations in Bottom-Feeding Fish.xls

Physical Characteristics and Total PCB Concentrations in Fish.xls

PCB Congeners in Fish Samples.xlIs

Radionuclide Concentrations in Common Purslane (Mortandad Canyon).xls
Radionuclide Concentrations in Surface Soils (Mortandad Canyon).xls

Trace and Abundant Element Concentrations in Common Purslane.xls

Trace and Abundant Element Concentrations in Surface Soils (Mortandad Canyon).xls
Radionuclide Concentrations in Unwashed Overstory Vegetation (Area G).xls
Radionuclide Concentrations in Unwashed Understory Vegetation (Area G).xls
Radionuclide Concentrations in Overstory and Understory Vegetation DARHT
Facility.xls

Total Trace Element Concentrations in Overstory and Understory Vegetation
(DARHT Facility).xls

Radionuclide Concentrations in Honey Bees (near DARHT facility).xls

Trace Element Concentrations in Honey Bees (near DARHT facility).xls
Onsite and Offsite Uranium Concentrations in Pulp.xls

Cesium-137 concentrations in aquatic moss (springs in northern NM).xls

.



ABSTRAT

® & © & © ® 6

Environmental Surveillance at Los Alamos reports are prepared annually by the Los Alamos National Laboratory
(LANL or the Laboratory) environmental organization, as required by US Department of Energy Order 5400.1,
General Environmental Protection Program, and US Department of Energy Order 231.1A, Environment, Safety,
and Health Reporting.

These annual reports summarize environmental data that are used to determine compliance with applicable
federal, state, and local environmental laws and regulations, executive orders, and departmental policies.
Additional data, beyond the minimum required, are also gathered and reported as part of the Laboratory’s efforts
to ensure public safety and to monitor environmental quality at and near the Laboratory.

Chapter 1 provides an overview of the Laboratory’s major environmental programs. Chapter 2 reports the
Laboratory’s compliance status for 2005. Chapter 3 provides a summary of the maximum radiological dose the
public and biota populations could have potentially received from Laboratory operations. The environmental
surveillance and monitoring data are organized by environmental media (Chapter 4, Air; Chapters 5 and 6,
Water and Sediments; Chapter 7, Soils; and Chapter 8, Foodstuffs and Biota) in a format to meet the needs of a
general and scientific audience. Chapter 9, new for this year, provides a summary of the status of environmental
restoration work around LANL. A glossary and a list of acronyms and abbreviations are in the back of the
report. Appendix A explains the standards for environmental contaminants, Appendix B explains the units of
measurements used in this report, Appendix C describes the Laboratory’s technical areas and their associated
programs, and Appendix D provides web links to more information.

In printed copies of this report or Executive Summary, we have enclosed a compact disc (CD) with a copy of the
full report in Adobe Acrobat (PDF) form and detailed supplemental tables of data from 2005 in Microsoft Excel
(.xls) format. These files are also available for download from the web.

Inquiries or comments regarding these annual reports may be directed to

US Department of Energy Los Alamos National Laboratory
Office of Facility Operations ERSS Division

528 35th Street or P.O. Box 1663, MS M992

Los Alamos, NM 87544 Los Alamos, NM 87545

To obtain copies of the report, contact

ESR Coordinator
Los Alamos National Laboratory
P.O. Box 1663, MS M992
Los Alamos, NM 87545
Telephone: 505-665-0636
e-mail: tim@lanl.gov

This report is also available on the World Wide Web at
http://www.lanl.gov/community/environment/docs/reports/esr.shtml
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The Los Alamos National Laboratory (LANL) is located in Los Alamos County, in north-central New Mexico,
approximately 60 miles north-northeast of Albuquerque and 25 miles northwest of Santa Fe (Figure ES-1). The
40-square-mile Laboratory is situated on the Pajarito Plateau, which consists of a series of mesas separated by
deep east-to-west-oriented canyons cut by streams. Mesa tops range in elevation from approximately 7,800 ft
on the flanks of the Jemez Mountains to about 6,200 ft above the Rio Grande Canyon. Most Laboratory and
community developments are confined to the mesa tops. With the exception of the towns of Los Alamos and
White Rock, the surrounding land is largely undeveloped; large tracts of land north, west, and south of the
Laboratory site are held by the Santa Fe National Forest, the US Bureau of Land Management, the Bandelier
National Monument, the US General Services Administration, and the County of Los Alamos. In addition,
Pueblo de San Ildefonso borders the Laboratory to the east.

The mission of LANL is to develop and apply science and technology to (1) ensure the safety and reliability of
the US nuclear deterrent, (2) reduce the threat of weapons of mass destruction, proliferation, and terrorism, and
(3) solve national problems in defense, energy, environment, and infrastructure. Meeting this diverse mission
requires excellence in science and technology to solve multiple national and international challenges. Inseparable
from the Laboratory’s focus on excellence in science and technology is the commitment to environmental
stewardship and compliance. Part of LANL’s commitment is to report on the environmental performance of the
Laboratory. This report

@ Characterizes site environmental management, . » The Laboratory was
. . . . certified as compliant with
©  Describes compliance with environmental standards and ISO 14001:2004 requirements
requirements, for an Environmental
. . Management System, the first
= Summarizes environmental occurrences and responses, and DOE/NNSA Laboratory to ‘

Highlights significant environmental programs and efforts. achieve certification.

ENVIRONMENTAL MANAGEMENT SYSTEM (see Chapter 1)

LANL has implemented an Environmental Management System (EMS) pursuant to Department of Energy (DOE)
Order 450.1 and the international standard International Standards Organization (ISO) 14001:2004. In early 2006,
LANL was certified by a third-party auditor as compliant with the ISO standard, the first national laboratory
operated by the DOE’s National Nuclear Security Administration (NNSA) to be certified. DOE defines an EMS

as “a continuous cycle of planning, implementing, evaluating, and improving processes and actions undertaken

to achieve environmental missions and goals.” The EMS provides a systematic method for assessing mission
activities, determining the environmental impacts of those activities, prioritizing improvements, and measuring
results.

The Laboratory developed a site-wide approach and framework for the EMS. Each division implemented the
system within its organization and ensures internal systems are appropriate and tailored to its specific functions.
The EMS core team supported divisions by facilitating meetings, providing standard procedures, tools,
environmental subject matter expertise, and training as needed. The divisions evaluated products, activities,
and processes to determine if they have significant potential environmental impacts. This evaluation guided
development of objectives, targets, action plans, and continuous improvement plans.

Environmental Surveillance at Los Alamos during 2005 3
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Figure ES-1.

Regional location of Los Alamos National Laboratory.
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ENVIRONMENTAL COMPLIANCE PROGRAMS (see Chapter 2)

The Laboratory uses the status of compliance with environmental requirements as a key indicator of performance.
Federal and state regulations provide specific requirements and standards to implement these statutes and
maintain environmental qualities. The EPA and the NMED are the principal administrative authorities for these
laws. The Laboratory also is subject to DOE requirements for control of radionuclides. The Laboratory continues
to make progress on its goal of being in full compliance with all environmental regulations. Table ES-1 presents a
summary of the Laboratory’s status in regard to environmental statutes and regulations.

Federal Facility C@mpﬂiante Agreement

During 2005, the Laboratory continued to comply with the requirements of a Federal Facility Compliance
Agreement (FFCA) between the Environmental Protection Agency (EPA) and the DOE. The agreement
establishes a compliance plan for the regulation of storm water point source discharges from Solid Waste
Management Units (SWMUSs) and areas of concern (AOCs) at the Laboratory until such time as those sources are
subject to an individual storm water permit issued by the EPA. In good faith, the Laboratory began implementing
the intent of the FFCA in 2004 before the FFCA was finalized.

Compliance Order on Consent (Consent Order)

: > The Consent drder wit»'h the
NMED, signed in March 2005,
replaces the corrective action

A Compliance Order on Consent (Consent Order) was signed by the
NMED, DOE, and University of California (UC) in March 2005. The

Consent Order is the principal regulatory document for the Laboratory’s requirements of the Laboratory’s '
Environmental Remediation and Surveillance Program and replaces Hazardous Waste Facility Permit
the corrective action requirements of the Hazardous and Solid Waste and regulates non-radioactive
Amendments Module of the Laboratory’s Hazardous Waste Facility constituents at contaminated
Permit (Module VIII). The Consent Order contains requirements for ing);’;gr'; water at the
investigation and cleanup of solid waste management units and areas ‘ ’

of concern at the Laboratory. The major activities conducted by the » The Order specifies actions
Laboratory included investigations and cleanup actions. All of the that the Laboratory must

Laboratory deliverables were submitted on time. complete to characterize and
remediate contaminated sites

Unplanned Releases and mor_witor the movement of
contaminants.

There were no reportable unplanned airborne releases from LANL in

2005. There were no unplanned releases of radioactive liquids. There

were 10 spills or releases of non-radioactive liquids which included

potable water (100,000 gallons), raw sewage (750 gallons), treated

wastewater (7,000 gallons), boiler condensate (36,000 gallons), storm water (18 000 gallons), vegetable oil

(10 gallons), and diesel fuel from leaking vehicles (2 gallons). All liquid releases were reported to NMED and will

be administratively closed upon final inspection.

» All required deliverables and :
remediations were submitted or
completed on time.

ENVIRONMENTAL SURVEILLANCE PROGRAMS

LANL uses a variety of materials to accomplish mission activities. Some materials are relatively benign, while
other materials are hazardous or radioactive. Experiments and mission activities result in the release of some
excess materials in the forms of air emissions and water discharges. These releases have the potential to affect
different receptors or components of the environment including people, air, water, plants, and animals by one
or many pathways, such as breathing in contaminants or coming into close proximity or contact with hazardous
materials.

Environmental monitoring (surveillance of) the complex activities and multiple receptors (people, air, water,
plants, and animals) over a long time period requires a comprehensive monitoring plan and strategy. In addition,
monitoring information has several uses, including serving as a basis for policy, identifying actions to protect or
improve the environment, and calculating the doses received by the public (Chapter 3).

Environmental Surveillance at Los Alamos during 2005 5
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_ Table ES-1
Environmental Statutes under which LANL Operates and Compliance Status in 2005

 Federal Statute What it Cov_ers : ‘§:tat05 A

(T |

Resource Conservation  Generation NMED conducted one RCRA hazardous waste compliance

and Recovery Act and management  inspection in 2005 and identified 4 alleged violations.
(RCRA) 32::::’:“5 The Laboratory completed 1,888 self-assessments that resulted in a
nonconformance finding rate of less than 2% (3.5% in 2004).
cleanup of
inactive, historical  The Laboratory, DOE, and NMED signed the Compliance Order on
waste sites. Consent (Consent Order) in March 2005, which replaces Module
VIl of the Hazardous Waste Facility Permit.
Emergency Planning The public’s right Only lead and mercury were used above reportable quantities. The
and Community Right-  to know about Laboratory reported releases, waste disposal, and waste transfers
to-Know Act (EPCRA) chemicals released totaling 9,033 Ib of lead and 222 Ib of mercury. No leaks, spills, or
into the releases exceeded reporting thresholds. No updates to Emergency
community. Pianning Notifications were necessary in 2005. Chemical Inventory
Reports were updated to the Los Alamos County fire and police
departments for 32 chemicals or explosives.
Clean Air Act (CAA) Air quality and The Laboratory met all permit limits for emissions to the air.
emissions intothe  Non-radiological air emissions continued to be reduced in
air from facility comparison to previous years. LANL is ahead of schedule in
operations implementing requirements designed to eliminate the use of

refrigerants. The radiation dose to the maximum exposed individual
(MEI) from LANL air emissions increased to 6.46 mrem during
2005, but was less than the EPA annual limit of 10 mrem. The

Los Alamos Neutron Science Center (LANSCE) was the principal
contributor to the dose.

Clean Water Act (CWA) Water quality and  Only one sample (a residual chlorine levet) of 949 samples collected
effluent stormwater from industrial outfalls, and none of the 126 samples collected from
discharges from the Sanitary Wastewater Systems Plant’s outfall, exceeded effluent
facility operations  limits.

About 93% of the Laboratory’s permitted construction sites were
compliant with National Pollutant Discharge Elimination System
(NPDES) stormwater requirements.

Toxic Substances Chemicals such as The Laboratory shipped 88 containers 37 kg of capacitors for

Control Act (TSCA) PCBs disposal at an EPA-permitted treatment and disposal facility, and
1,893 kg of fluorescent light ballasts for recycling.

Federal Insecticide, Storage and use of The Laboratory remained in compliance with regulatory

Fungicide, and pesticides requirements regarding use of pesticides and herbicides. Four

Rodenticide Act (FIFRA) internal inspections were conducted in 2005 and no violations were
found.

Endangered Species Rare species of The Laboratory maintained compliance with the ESA and MBTA
Act (ESA) & Migratory plants and animals  and they continued to monitor endangered species status.
Bird Treaty Act (MBTA)

National Historic Cultural resources  The Laboratory maintained compliance with the NHPA. The

Preservation Act Laboratory identified seven new archaeological sites and 19 historic
(NHPA) and others buildings. Forty-one archaeological sites were determined eligible

for the National Register of Historic Places, and 10 historic buildings
were determined eligible.

National Environmental Projects evaluated The NEPA team completed two environmental evaluations. No
Policy Act (NEPA) for environmentai non-compliances were reported.
impacts
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The Laboratory employs a tiered approach to monitor the environment and identify impacts from LANL
operations. First, the Laboratory monitors the general region to establish a baseline of environmental conditions
not influenced by LANL operations. Regional monitoring also demonstrates if LANL operations are impacting
areas beyond the Laboratory’s boundaries. Examples of regional monitoring include the radiological air-sampling
network (AIRNET) and foodstuff and biota sampling locations. The second level of environmental monitoring

is at the Laboratory perimeter. This information helps determine if operations are impacting the general LANL
property and neighboring property (e.g., pueblo and county lands). Perimeter monitoring also measures the
highest potential impact to the public. The third level of monitoring is at specific project sites on LANL lands

or property that are known or have the potential to result in emissions or discharges. Examples of locations

with this type of monitoring include facility stacks for air emissions,

the Dual Axis Radiographic Hydrodynamic Test (DARHT) Facility, the
Los Alamos Neutron Science Center (LANSCE), remediation sites where
legacy waste is being managed, decontamination and decommissioning
projects, Area G at TA-54 (where waste is being handled and stored), and
water discharge locations (outfalls). This tiered approach provides the data
used to demonstrate compliance with applicable environmental laws and
regulations. During 2005, the Laboratory collected over 10,800 samples
and requested over 601,000 analyses or measurements on these samples.

RADIOLOGICAL DOSE ASSESSMENT (see Chapter 3)

Humans, plants, and animals receive radiation doses from natural sources
and from various Laboratory operations (Table ES-2). The DOE dose limits
for the public and biota are the mandated criteria that are used to determine
whether a measurement represents a potential exposure concern. Figure
ES-2 shows doses to the hypothetical maximally exposed individual (MEI)
over the last 13 years at an off-site location (East Gate). We calculated

Radiation doses to the public
were mostly from LANSCE
and were up substantially from
the previous year because of

» over twice the operational
run time at LANSCE

» adefective valve (now
repaired) on the emissions
control system that allowed
radioactive gases to bypass
the delay system.

» All emissions are doses
were below DOE and EPA

regulatory limits.

potential radiological doses to members of the public that resulted from LANL emissions and discharges. During
2005, the population within 80 km of LANL (approximately 280,000 people) received a collective dose of about
2.46 rem (called a person-rem), which is an increase from the dose of 0.90 person-rem reported for 2004. The dose
to the hypothetical maximally exposed individual was approximately 6.46 millirem (mrem), compared to 1.68 in
2004 (Figure ES-2). The dose received in 2005 from Laboratory operations by an average Los Alamos residence
and an average White Rock residence totaled about 0.11 mrem and 0.06 mrem, respectively. The increase in these
doses was almost all attributable to emissions from the LANSCE accelerator facility which releases very short-
lived radioactive gases from a location relatively close to the LANL boundary. The increase in emissions occurred
because LANSCE operational time was over twice the previous year’s level and a defective valve allowed some

of the gases to bypass the emission control system. All emissions and doses were below DOE and EPA regulatory

limits for the public.

Environmental Surveillance at Los Alamos during 2005
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Table ES-2
Where are the Sources of Radiological Doses?

“‘Source or pathway

{arid raceptosy Location : ...Trends .

Natural and man-made ~500 mrem/yr All sites Not applicable
background (humans)

Air (humans) 6.46 mrem/yr East Gate Substantial increase from previous

year but remains below DOE and
EPA regulatory limits

Direct irradiation from AreaG 0.9 mrem/yr San lidefonso — offsite None
(humans)

Food (humans) <0.1 mrem/yr All sites None
Drinking water (humans) <0.1 mrem/yr All sites None
All (terrestrial animals) <10 mrad/day TA-15 EF site, TA-21 None

) MDA B
Alf (aquatic animals) <11 mrad/day LA Canyon between None
DP and SR-4

All (terrestrial plants) <100 mrad/day TA-15, TA-54 MDA G None
12

Dose for calendar year

e Annual dose limit

dose (mrem)
o
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Figure ES-2. Annual dose (mrem) to the maximally exposed individual off-site over the past 13 years.

BIOTA DOSE (see Chapter 3)

The DOE biota dose limits are intended to protect populations, especially with respect to preventing the
impairment of reproductive capability within the population, and are thus applied to biota populations rather than
to individual plants and animals. Vegetation samples were collected from TA-54 Area G and DARHT, honey
bees were collected in the area of DARHT, and surface waters were collected in specific canyons for purposes

of comparing radionuclide concentrations with the DOE biota concentration guides (BCGs). Radionuclide
concentrations in the vegetation and honey bee samples did not exceed 10 percent of the BCGs (and appropriate
biota dose limits), which is the initial screening level. The time-weighted sum of ratios for estimated annual
average surface water concentrations of radionuclides in the major canyons potentially affected by the Laboratory
were well below the aquatic animal BCGs (less than 11 percent of the standard or 0.11 rad/day).

8 Environmental Surveillance at Los Alamos during 2005
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AIR EMISSIONS AND AIR QUALITY (see Chapter 4)

The Laboratory measures the emissions of radionuclides at the emission ‘, Stack emissions increased

sources (building stacks) and categorizes its radioactive stack emissions into s‘.ignificantly in 2005 because

one of four types: (1) particulate matter, (2) vaporous activation products ofincreased LANSCE

(radionuclides in gaseous state), (3) tritium, and (4) gaseous mixed activation JECCICULYEEILEIEEIELE
malfunctioning valve in the

products (air molecules made into radioactive isotopes by particle beam

irradiation). Similarly, the Laboratory takes air samples at general locations LANSCE system.

within LANL boundaries, at the LANL perimeter, and regionally to » About 98 percent of
estimate the extent and concentration of radionuclides that may be released radioactive air emissions were
from Laboratory operations. These radionuclides include plutonium, from LANSCE operations.
americium, uranium, and tritium. b The dose rate decreases
Gaseous activated air product emissions from the LANSCE stack were very quickly with distance
substantially increased from 2004 while emissions from all other stacks g iR L A

. . .. half-lives of the radionuclides
were comparable to previous years or slightly lower. Total stack emissions released by LANSCE
i e

during 2005 increased to approximately 19,100 curies (Ci). Of this total,
tritium emissions composed about 704 Ci (slightly less than in 2004), and
short-lived air activation products from LANSCE stacks contributed nearly 18,400 Ci (a substantial increase from
2004 and 98 percént of total emissions). Combined airborne emissions of materials such as plutonium, uranium,
americium, and thorium were about 0.00002 Ci and emissions of particulate/vapor activation products were less
than 0.02 Ci (both about a fifth of 2004 emissions). Because of the close proximity of the LANSCE facility to the
LANL site boundary, air activation emissions from LANSCE remain the greatest source of off-site dose from the
airborne pathway, though this dose rate falls off very quickly with increasing distance.

et ., L Radionuclide concentrations from ambient air samples in 2005 were
* » Measurable concentrations of . ‘ :
e N S el e generally c_omparablq with concentrations in past years.‘Measurable.
not detected at regional sampling concentrations of radionuclides were not detected at regional sampling
. locations nor at most perimeter locations nor at most perimeter locations. The highest annual
locations. mean radionuclide concentrations from air samples within LANL
boundaries and at perimeter locations were well below one percent
at LANL and at perimeter locations of th.e.applicable EPA and DOE stam%ards. Measurable amoynts
were well below 1 percent of the of tritium were 'reported at most on-site locations and at perimeter
applicable EPA and DOE dose locations; the highest measurement was on-site at TA-16 near a known
guidelines. source and was less than 0.5 percent of the EPA public dose limit.
e We measured elevated tritium levels at a number of on-site stations,
with the highest annual concentration, 950 picocuries per cubic meter
(pCi/m?) or about 0.005 percent of the DOE worker exposure limit, at TA-54, Area G, at a location near shafts
containing tritium-contaminated waste. Plutonium was detected at two off-site stations: near Los Alamos Lodge
at about 16 attocuries m?* (aCi/m?) or about 1 percent of the EPA public dose limit (from historical activities at
LANL'’s old main technical area), and near the Los Alamos Airport (from remediation work at TA-21). On-site
detections of plutonium occurred at TA-21 and at Area G and were substantially below 1 percent of the DOE limit
for workplace exposure. Americium-241 was detected only at TA-21 and at N—
TA-54 Area G at levels far less than 1 percent of public and worker exposure >‘ PM-10 and PM-2.5
limits. The maximum annual uranium concentrations were from natural particulate measurements in
uranium at locations with high dust levels from local soil disturbances such a'\"z'e"t air were well below
as dirt roads at the Los Alamos County Landfill and LANL’s TA-54, Area EfRAtsisnaands:
G. The regional and pueblo samples had higher average concentrations of »| Beryllium air
uranium isotopes than the perimeter group at ratios that indicate natural concentrations for 2005 were
sources. si‘milar to past years and were
equal to or less than 2 percent
Air monitoring continued at one White Rock and two Los Alamos locations RGN TVEIELLET HEY
for particles with diameters of 10 micrometers (um) or less (PM-10) and for  EUEIEICICIEERULULICLRYY
particles with diameters of 2.5 um or less (PM-2.5). The annual average for  [Ratbiaaba LU LUUUILY

. . oncentrations.
PM-10 was about 13 micrograms/m® and about seven micrograms/m? for © tration

» The highest air concentrations

L e e e oo e = -
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PM-2.5 at all locations and was mostly caused by natural dust and wildfire smoke. These averages are well below
the EPA standards. In addition, the 24 hour maxima for both PM-2.5 and PM 10 at all three locations were much
less than the EPA standards.

The Laboratory analyzed filter samples from 23 sites for beryllium. These sites are located near potential
beryllium sources at LANL or in nearby communities. Correlation with aluminum concentrations indicates
that all measurements of beryllium are from naturally occurring beryllium in resuspended dust. Beryllium
air concentrations for 2005 were similar to those measured in recent years. All values are equal to or less than
2 percent of the National Emission Standard for Hazardous Air Pollutants (NESHAP) standard.

GROUNDWATER MONITORING (see Chapter 5) s v e

. _In general, groundwater quality is improving as
Groundwater at the Laboratory occurs as a regional 7 g ? 4 4 2

aquifer at depths ranging from 600 to 1,200 feet and as » outfalls are eliminated,
perched groundwater of limited thickness and horizontal ‘
extent, either in canyon alluvium or at intermediate depths
of a few hundred feet (Figure ES-3). All water produced
by the Los Alamos County water supply system comes
from the regional aquifer and meets federal and state However, contamination may be discovered in
drinking water standards. No drinking water is supplied ekt ’OC‘"’O"S as contaminants migrate
from the alluvial and intermediate groundwater. ¢ '°'Ver fime.

» quantity bf discharges are reduced, and

» water quality of the discharges improves.

Unsaturated
Zone
70004 " . -
1 Intermedlat depth <32
88004, i i groundwater \
= iyt A Ty 1
£ le.
B 6200
K
w
5800
5400 regional
aquifer
Alluvium B8 Basalt (] santa Fe Group
[ ] Bandelier Tuff Puye Formation V' Saturated Zone
Figure ES-3. lllustration of geologic and hydrologic relationships in the Los Alamos
area, showing the three modes of groundwater occurrence.
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Monitoring of the groundwater increased substantially from previous years to work towards monitoring
requirements specified in the Consent Order. Table ES-3 summarizes contaminants found in portions of the

groundwater system.

Chemical On-Site

Hexavalent Regional and

chromium intermediate
groundwater in
Mortandad Canyon,
regional in Sandia
Canyon

Perchlorate  All groundwater zones in

Mortandad Canyon,
regional aquifer in
Pueblo Canyon, aliuvial
groundwater in Cafion
de Valle

Dioxane[1,4-] Intermediate

groundwater in

Mortandad Canyon
Nitrate Intermediate
groundwater in
Mortandad Canyon,
alluvial and intermediate
groundwater in Pueblo
Canyon

Alluvial and intermediate
groundwater in Cafion
de Valle

Barium

High Alluvial and intermediate
explosives groundwater in Caiion
de Valle

Intermediate
groundwater in
Mortandad Canyon

Tritium

Other Alluvial groundwater in
radionuclides Mortandad Canyon

Molybdenum  Alluvial groundwater in
Los Alamos Canyon

Table ES-3
Where Can We See LANL Impacts on Groundwater That Result in Values Near or Above
Regulatory Standards or Risk Levels?

Off-Site
No

Yes, in
Pueblo
Canyon

No

Yes, in
Pueblo
Canyon

No

No

No

No

Significance

Exceeds NM groundwater
standard by factor of 8 in
regional aquifer beneath
Mortandad Canyon; not seen
above background in water
supply wells

Values exceed EPA drinking
water risk level in Mortandad
Canyon alluvial and
intermediate groundwater;
supply well with values at
1/10" of risk level is
permanently off line

Just below EPA drinking
water risk level, not used
as drinking water supply

Above NM groundwater
standards in Mortandad
Canyon intermediate
groundwater; in Pueblo
Canyon, may be due to LA
County’s Bayo Sewage
Treatment Plant; just below
EPA drinking water risk level

Exceeds NM groundwater
standard by 10 times in
alluvial groundwater, not used
as drinking water supply

RDX exceeds EPA drinking
water risk levels by 20 to 40
times in intermediate and
alluvial groundwater, not used

as drinking water supply

Exceeds MCL, not used as a
drinking water supply

Not used as a drinking water
supply; radionuclides have
not moved to deeper
groundwater

Near NM groundwater
standard, not used as
drinking water supply,
limited in extent

Trends

Insufficient data to
evaluate trend, extent
under investigation

Decreasing in
Mortandad Canyon
alluvial groundwater
due to effluent quality
improvement;
insufficient data for
other groundwater

Insufficient data to
evaluate trend, extent
under investigation

Insufficient data in
Mortandad, source
eliminated in 1999;
values in Pueblo are
variable

Values seasonably
variable but remain
high, most sources
eliminated

Values seasonably
variable but remain
high, most sources
eliminated

Insufficient data to
evaluate trend, source
eliminated in 2001

Some constituents are
fixed in location; some
are decreasing due to
effluent quality

improvements in 1999

Fairly steady for over
10 years, source
eliminated in 2002

Environmental Surveillance at Los Alamos during 2005
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Chromium was detected in one well in the regional aquifer under
Mortandad Canyon during 2005 at concentrations exceeding
drinking water standards, though no drinking water wells are
affected. The chromium is most likely from discharges of cooling
water containing chromate (used to control corrosion) from TA-3
that took place from the 1960s until 1972. The Laboratory has
started investigation of this contamination in cooperation with
the NMED. High concentrations of naturally occurring uranium
and arsenic are also found in groundwater samples from some
regional aquifer wells and springs. Most other metals found

at high concentrations (aluminum, manganese, and iron) in
groundwater samples at LANL are due to well sampling and well
construction issues rather than to LANL contamination. The use of fluids to assist with well drilling and the use
of other materials in well completion has affected the chemistry of some groundwater samples.

Dioxane, a volatile organic compound used as a stabilizer for chlorinated organic solvents, was detected
during June in two intermediate wells in Mortandad Canyon. The Laboratory has started investigation of this
contamination in cooperation with the NMED.

Drainages that in the past received liquid radioactive effluents include Mortandad Canyon, Pueblo Canyon from
its tributary Acid Canyon, and Los Alamos Canyon from its tributary DP Canyon; only Mortandad currently
receives treated radioactive effluent, from the Radioactive Liquid Waste Treatment Facility. For the past six years,
the facility has met all DOE radiological discharge standards and all NPDES requirements, and except during
two weeks in 2003 (two weekly composite samples exceeded the fluoride standard) has voluntarily met NM
groundwater standards for fluoride, nitrate, and total dissolved solids.

Water Canyon and its tributary Cafion de Valle formerly received effluents produced by high explosives (HE)
processing and experimentation. In past years, Los Alamos County has operated three sanitary treatment plants
in Pueblo Canyon; currently only one plant is operating. The Laboratory also operated many sanitary treatment
plants.

Naturally occurring uranium was the main radioactive element detected in the regional aquifer, springs, and wells
throughout the Rio Grande Valley. Other naturally occurring radioactivity in groundwater samples comes from
members of the uranium isotope decay chains, including isotopes of thorium and radium.

We compared radionuclide levels in all groundwater with drinking water and human health standards even though
these standards only apply to drinking water sources. Total LANL-derived radionuclide activity in alluvial
groundwater in Mortandad and DP/Los Alamos was above the 4-mrem DOE derived concentration guide (which
we use as a screening level) applicable to drinking water. The maximum strontium-90 values in Mortandad
Canyon and DP/Los Alamos Canyon alluvial groundwater were also above the EPA drinking water standard.

LANL and the NMED DOE Oversight Bureau have detected perchlorate in most groundwater samples analyzed
from across northern New Mexico. Numerous studies now show that perchlorate is formed naturally in the upper
atmosphere, is deposited on the earth’s surface by precipitation, and accumulates in soils and groundwater of
arid regions. The EPA recently set a Drinking Water Equivalent Level of 24 5 mlcrograms per liter (ug/L) for
perchlorate. Perchlorate in arid region groundwater may also arise
from other sources such as fertilizers, or from natural sources like
minera} weathering or electrochemical reactions. The naturally- into Mortandad Canyon, has met all DOE
occurring perchlorate concentrations range from about nondetect RNV VIR NN ERRNNINY .
(<0.05 ]J.g/L) to about 0.85 ].lg/L. Water samples from most LANL consecutive years; has met all NPDES
locations show low perchlorate concentrations in this range, but requirements for six consecutive years;
samples taken downstream from former perchlorate sources show BCUEERUESIUEICILEER E gL ELLEIED
higher values. Figure ES-4 illustrates the declining perchlorate SIS LI L L L s O LU
values found in alluvial groundwater downstream of the solids for six years except for fluoride in

. : L. o . two weekly composite samples in 2003.
radioactive liquid waste treatment facility (RLWTF) discharge , e

> The Rad/oactlve Liquid Waste
Treatment Facility, which discharges

- === = o D T RS )
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in Mortandad Canyon. Discharge of perchlorate from the plant effectively ceased in 2002 with installation
of equipment designed to remove perchlorate from the effluent and aggressive pollution prevention efforts to
eliminate perchlorate from plant inflow.

1000
800 e E ffluent
~———MCO-3 or MCA-5

5 L T 1 N Ry MCO_4B
§ 600 - —---MCO-6
Y
o
£ 400
&

200

O .
1999 2000 2001 2002 2003 2004 2005

Figure ES-4. Perchlorate in Mortandad Canyon Alluvial Groundwater and RLWTF
effluent, 1999-2005. lon-exchange treatment was started in March 2002
to remove perchlorate to below 1 pg/L.

WATERSHED MONITORING (see Chapter 6)

Watersheds that drain the Laboratory are dry for most of the year. Of the 85 miles of watercourse, approximately
two miles are naturally perennial, and approximately three miles are perennial waters created by effluent. No
perennial surface water extends completely across the Laboratory in any canyon. Storm runoff occasionally
extends across the Laboratory but is short-lived. Wildlife drink from the . N
stream channels when water is present but the water is not used for any » The overall quality of
other purpose. most surface water within the

Los Alamos area is very good.

Hydrologic conditions in all LANL canyons and in Pueblo Canyon have
recovered to near pre-fire levels. The overall quality of most surface water » Ofthe more than
in the Los Alamos area is very good, with low levels of dissolved solutes. 100 analytes, most are

. « ' . . within normal ranges or
Of the more than 100 constituents (or “analytes”) measured in sediment at concentrations below
and surface water within the Laboratory, most are at concentrations far regulatory standards or risk-
below regulatory standards or risk-based advisory levels. However, nearly based advisory levels.
every major watershed has some effect from Laboratory operations, often
for just a few analytes. More data are available for 2005 than for prior years

as a result of monitoring requirements of the Federal Facility Compliance

» However, nearly every
major watershed shows
some effect from Laboratory
Agreement. operations.

LANL activities have caused contamination of sediments in several

canyons, mainly because of past industrial effluent discharges. These discharges and contaminated sediments
also affect the quality of storm runoff, which carries much of this sediment for short periods of intense flow. In
some cases, sediment contamination is present from Laboratory operations conducted more than 50 years ago.
Table ES-4 shows the locations of LANL-impacted surface water and sediments. All radionuclide levels are well
below applicable guidelines or standards (Table ES-5).
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The overall pattern of radioactivity in channel sediments, such as along lower Los Alamos Canyon, has not
greatly changed in 2005. Sediment traps and other methods to slow or control sediment transport in these canyons
reduce the potential for further transport down the canyons and potentially to the Rio Grande. Such a sediment
trap, the Los Alamos Canyon Weir, decreased transport of sediments from lower Los Alamos Canyon by about

two thirds in 2005.

Table ES-4

Where Can We See LANL Impacts on Surface Water and Sediments that Result in

" LANL Impact

Radionuclides

Values Near or Above Regulatory Standa

: T T !

On-Site. _ OffSite |
Higher than Yes, in Los
background in Alamos/Pueblo

sediments and Canyons; slightly

Sediments well
below recreation
screening levels

' Trends

Sediment
concentrations in
lower LA Canyon

T et nie, Minmalepoure S0l
Los Ala,mos’ and Cochiti potential to runoff Overall repuced
Mortandad ’ Reservoir because events transport in
are typically canyons due to
canyons sporadic post-fire recovery
Concentrations Expect increase in
below levels for transport in Pueblo
protection of and DP Canyons
biota due to new
urbanization
Polychiorinated Detected in Yes, in the Possible wildlife Insufficient data
biphenyis sediment in Los Alamos/ exposure in Los
(PCBs) nearly every Pueblo Canyons  Alamos and Sandia
canyon Canyons when
. water is present. In
32'23::,’“ runoff Rio Grande, LANL
canyons above f:c:’r?t?ibutlgnh bl
NM stream indistinguishable
standards rom high levels
from upstream
sources.
Dissolved Detected inmany  Yes, in Most probably of Insufficient data
copper canyons above Los Alamos urban origin;
NM acute Canyon Laboratory
standards sources seen on
localized basis
High-explosive Detections near No Minimal potential Steady
residues and or above for exposure
barium screening values
in Cafion de Valle
base flow and
runoff
Benzo(a)pyrene Detections near Yes, in Associated with Steady
or above Los Alamos/ urban runoff;
industrial and Pueblo/Acid non-LANL
recreational Canyons sources contribute
screening levels
in Acid Canyon
SoREE N e e )
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Table ES-5

Estimated Annual Average Unfiltered Surface Water Concentrations (pCi/lL) of
Radionuclides in Selected Canyons Compared with the Biota Concentration Guides

Radionuclide
Am-241
Cs-137

H-3

Pu-238
Pu-239,240
Sr-90

U-234
U-235,236
U-238

LA
opP Canyon
Lower Canyon between
Pueblo below DP and
Canyon TA-21 SR-4
0.4 0.02 3.3
2 24
0.06 0.17
11 04 25
0.4 35 17
1.7 1.9 7.9
0.1 0.1 71
1.6 1.8 0.5

Mortandad
Canyon
below
Effluent
Canyon
5.1
20
237
2.1
29
34
20
11
1.9

Pajarito
Canyon
above
SR-4

0.4
0.1

0.1

Max
percent
of BCG?

1%
0.1%
0.0%

1%

1%

1%

4%

4%

2%

@ BCG = DOE's Biota Concentration Guides.

Blank cells mean no analytical laboratory detection in 2005.

Figure ES-5 shows the frequency at which concentrations of
16 analytes in surface water samples were greater than the NM
water quality standards. Consistent with previous years, most of

the higher concentrations were measured in storm runoff samples

because of the large sediment load carried by the storm runoff
events. Analytes with concentrations above the standards as a
result of natural or non-Laboratory causes include aluminum
(occurs naturally in all rocks and soil), gross alpha (associated
with native soils and sediments), benzo(a)pyrene (associated , ' v
with urban runoff and possibly created through the Cerro Grande Flre), and selenium (in volcanic soils and ash).
For most analytes shown in Figure ES-5, concentrations were above standards by less than five times. As with
radionuclides, PCBs adsorb onto sediment particles and thus occur in far higher concentrations in unfiltered
samples. Despite the higher PCB concentrations measured in runoff within the Laboratory, monitoring results
show no measurable effects in the Rio Grande (see Biota discussion on page 16). No credible pathway to humans
exists for the contaminants in streams and sediments on Laboratory property.

_» Radioactive elements from past
Laboratory operations are being
transported by runoff events.

» PCBs and radionuclides adsorb
onto sediment particles and thus
occur in far higher concentrations in
unfiltered than filtered samples.

Environmental Surveillance at Los Alamos during 2005
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INORGANICS ORGANIC CHEMICALS

Storm Runoff
Il Base Flow and Snowmelt

Percentage of Results Greater Than
NM Standards

Figure ES-5. Frequency that storm runoff and base flow/snowmelt results were greater than
New Mexico water quality standards.

SOIL MONITORING (see Chapter 7)

Soil sampling, as with foodstuffs and biota sampling, is performed on a
rotating 3-yr cycle; the next soil sampling will occur in 2006. Data from

"> Soil samples from off-site
" ‘locations show radionuclides

previous years showed levels either not detectable or consistent with e Sk e e e d e ey
background levels except at some on-site locations where radionuclide  over the past years and are '
contamination is expected. |.mostly at background or non- .
“detectable levels. o
Two perimeter soil samples were collected from Pueblo de San Ildefonso AR ‘
lands and showed concentrations of most radionuclides below the regional S SRITTRCE T/ JEER 7o Ty RoTs B )
statistical reference levels (average plus three standard deviations). Only . locations show no increases

uranium in one sample was detected at values slightly above the regional | and some decreases of

statistical reference level but its isotopic distribution and location indicates
it is not from Laboratory operations.

. radionuclides and metals from
\‘previous years.

Soil samples were collected from around TA-54 Area G, the Laboratory’s principal low-level waste disposal area,
and TA-15 DARHT, the Laboratory’s principal explosive test facility. At Area G, some radionuclides, principally
tritium and plutonium, were measured above regional statistical reference levels but below LANL screening levels
and are either consistent with levels measured in previous years or declining. Similarly, only a few radionuclides
in samples from TA-15 were above regional statistical reference levels but below LANL screening levels and show
no increases from levels measured in previous years.

FOODSTUFFS AND NONFOODSTUFFS BIOTA MONITORING (see Chapter 8)

Foodstuffs samples that were collected in 2005 included fish from Cochiti

. 4 Reservoir and purslane, an edible plant, from the Pueblo de San Ildefonso. We
radionuclides and metals ; . .
in soil, vegetation, and also collected nonfoodstuff biota such as native vegetation at Area G and at
mice from the area above DARHT. Concentrations, trends, and doses were assessed.

» The levels of

the LA Weir were mostly

. below background and . &
indicate theg:e Sho upstream and downstream of LANL were similar to each other and support

significant impact to the previous studies that imply LANL is not the source of significant contaminants.
biota in this area. Radionuclides in the fish from upstream and downstream sources are near
detection limits or nondetectable (the result is less than three times the analytical
uncertamty), except for one sample from Cochiti Reservonr that contained uranium-234 and uranium-238 just

Levels of radionuclides, non-radionuclide inorganic metals, and PCBs in fish
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above the regional statistical reference levels (three standard » Radionuclides, non-

deviations above background averages); however, the isotopic _ radionuclide metals, and PCBs in
distribution indicates a natural origin of the uranium. Mercury levels fish upstream and downstream

in the fish upstream and downstream were similar but are at levels of LANL are similar and do not
that have triggered fish consumption advisories on the Rio Grande. indicate a measurable contribution

Similarly, PCB levels in bottom-feeding fish from both upstream and ~ |[ReddiCRUEaLES

downstream sources exceed safe levels for regular consumption. > Levels of mercury in predator

Data from past years on radionuclides in domestic crop plants L L L L R L Gl
fish upstream and downstream

(vegetables and fruits) from all communities surrounding the ate similarand are above state
Laboratory were indistinguishable from natural or fallout levels. consumption advisory levels.
Similarly, all trace element concentrations in vegetable and fruit T I
samples were within or similar to the regional statistical reference levels and showed no increasing trends in
concentrations.

Wild edible plants (oak acorns, wild spinach, and purslane) were sampled in past years from Pueblo de San
Ildefonso lands near the Laboratory boundary. Some radionuclides in these plants were at higher levels than
natural or fallout levels; however, all were below levels that would result in a dose of 0.01 mrem for each pound of
each consumed, which is 0.1 percent of the DOE dose limit of 100 mrem/yr. In 2005, additional purslane samples
and soil samples were collected to investigate the slightly elevated strontium-90 levels. The results confirmed
suspicions that lower calcium levels in the soil results in increased uptake of fallout strontium-90 by the plants.

All non-radionuclide contaminant concentrations, with the exception of barium, in these wild edible plants
were either undetected or within the regional statistical reference levels. The additional samples of purslane
from background locations confirmed elevated barium concentrations in these plants that are most likely due to
bioaccumulation of barium by purslane plants.

Vegetation was collected at Area G and DARHT. All radionuclide concentrations in vegetation were
indistinguishable from background reference levels except tritium and plutonium in plants next to the disposal
area at Area G.

Honeybees sampled from hives on LANL property near a testing area where depleted uranium is used found
only uranium-238 above regional statistical reference levels but at levels far below terrestrial animal dose
screening levels (<0.01 rad/d). All other radionuclides and all non-radionuclides were below regional statistical
reference levels.

We collected samples of soil, vegetation, and small manimals (deer mice) at the Los Alamos Canyon Weir, a low
rock dam designed to trap sediment being transported off Laboratory property in Los Alamos Canyon. The levels
of radionuclides and metals in these media were mostly below regional statistical reference levels and indicate that
there is no measurable impact to the biota.

A special study of uranium uptake by ponderosa pine trees growing near firing sites at TA-15 was conducted
to determine if variations in environmental uranium concentrations

from open-air dynamic tests were similar to variations in uranium o

concentrations in trees. Results indicate that uranium concentrations were jge

statistically similar in off-site and on-site ponderosa pine trees, indicating
that dynamic tests conducted at LANL have not significantly impacted
uranium concentrations in ponderosa pine pulp.

Moss samples were collected from several springs around northern New
Mexico and analyzed for cesium-137 as part of another special study.
Levels at two of the sampled springs were similar to those measured

by other organizations at those springs. The varying levels of cesium-
137 may be attributable to the exposure of the moss to dust or soil that
contains fallout levels of cesium-137; the lowest levels were generally
found on moss from springs that are relatively sheltered.
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ENVIRONMENTAL RESTORATION PROGRAM (see Chapter 9)

Corrective actions proposed and/or conducted at the Laboratory in 2005
are subject to the Consent Order signed by the NMED, the DOE, LANL,
and the State of New Mexico Attorney General in March 2005. The goal
of the investigation efforts is to ensure that past operations do not threaten
human or environmental health and safety in and around Los Alamos
County. Accomplishments include the completion of investigation
activities, approvals of proposed investigation activities, and approvals of
the work completed at some sites. Under the Consent Order, investigation
work plans and investigation reports were submitted to NMED and were
approved in 2005 or were under review. Proposed investigation activities
were commenced and/or completed in 2005 at a number of complex sites
including material disposal areas (MDAs) C, G, L, U, and V; Mortandad
Canyon; Pajarito Canyon; TA-19; Mortandad/Ten Site Canyon Aggregate
Area; and the TA-16-340 Complex. In addition, several individual sites (solid waste management units [SWMUs]

racterization'and. =~
f sites contaminated
= tially contaminated -
" by past LANL activities is
. subject to the Consent Order
-with the NMED.

“ »._Fourteen investigation

- work plans and five

- investigation reports were
approved by NMED in 2005.

. » Nine reports were
submitted to NMED and are
: now underreview.

and areas of concern [AOCs]) were investigated and remediated.

A total of 14 investigation work plans were approved by A - |

NMED with or without modifications in 2005. Of the work
plans approved, seven were submitted in 2005. A total

of five investigation reports were approved by NMED

with or without modifications, which signifies that either
the investigation has been completed or that additional
activities are needed in order to complete the investigation.
In addition, nine reports were submitted in 2005 and

as of the end of the calendar year, are under review by
NMED. These reports either recommended that corrective
actions are completed or that additional sampling and/or

remediation are warranted.

The investigation activities proposed are designed

to characterize SWMUSs, AOCs, consolidated units,
aggregates, and watersheds. The characterization activities conducted include surface and subsurface sampling,
drilling boreholes, geophysical studies, and installation of monitoring wells. Corrective actions performed

o

- . Investigations at restoration

. sites included drillinga

- isubstantial:number of boreholes,

- collecting-hundreds of samples,
and obtaining thousands of
‘analytical results. :

» Cleanup activities included
: the removal of structures (e.g.,
buildings, septic systems,
sumps, and drainlines), soil
vapor extraction, excavation
of contaminated media, and
confirmatory sampling.

» - In 2005, 35 percent of
all environmental samples
. .collected and.74 percent.of all
analyses on the samples were for
environmental characterization
~and remediation work at LANL.

included the removal of structures (e.g., buildings, septic systems, sumps,
and drainlines), soil vapor extraction, excavation of contaminated media,
and confirmatory sampling. These activities define the nature and extent
of contamination and whether there are unacceptable risks to human
health and the environment.

Major investigations conducted in 2005 included MDA L, MDA G, and
the Mortandad/Ten Site Canyons Aggregate Area. The Mortandad/Ten
Site Canyon Aggregate Area investigation included SWMUs, AOCs,
and consolidated units associated with six technical areas including
TA-35, which is a major Laboratory industrial complex. The documents
for these sites were among the first major reports submitted under the
Consent Order. The investigations included drilling a substantial number
of boreholes, collecting hundreds of samples, and obtaining thousands
of analytical results. Recommendations for MDAs L and G included the
monitoring of subsurface vapors and a corrective measure evaluation.
The majority of the aggregate area sites were recommended as having
corrective action complete with controls, while some sites require
additional sampling and/or remediation. Investigation and/or monitoring
activities are continuing at these sites.
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A. BACKGROUND AND REPORT OBJECTIVES

1. introduction to Los Alamos National Laboratory

In March 1943, a small group of scientists came to Los Alamos for Project Y of the Manhattan Project. Their goal
was to develop the world’s first nuclear weapon. Although planners originally expected that the task would require
only 100 scientists, by 1945, when the first nuclear bomb was tested at Trinity Site in southern New Mexico,

more than 3,000 civilian and military personnel were working at Los Alamos Laboratory. In 1947, Los Alamos
Laboratory became Los Alamos Scientific Laboratory, which in turn became Los Alamos National Laboratory
(LANL or the Laboratory) in 1981. Through May 2006, the Laboratory was managed by the Regents of the
University of California (UC) under a contract administered by the National Nuclear Security Administration
(NNSA) of the Department of Energy (DOE) through the Los Alamos Site Office and the NNSA Service Center
based in Albuquerque. In June 2006, a new management organization, Los Alamos National Security, LLC, took
over management of the Laboratory.

The Laboratory’s original mission to design, develop, and test nuclear weapons has broadened and evolved as
technologies, US priorities, and the world community have changed. The current mission is to develop and apply
science and technology to

o Ensure the safety and reliability of the US nuclear deterrent;
@ Reduce the threat of weapons of mass destruction, proliferation, and terrorism; and
e Solve national problems in defense, energy, environment, and infrastructure.

Los Alamos National Laboratory’s vision is to be “The trusted, competitive scientific solution for today’s
and tomorrow’s national security challenges.” The Laboratory has identified seven national security goals to
implement its vision and mission:

=  Create an integrating core competency for science-based prediction of complex systems linking
experiment, simulation, and theory.

®  Design and engineer manufacturable and certifiable replacement nuclear weapons without new nuclear
testing.

= Be acknowledged as the premier laboratory for nonproliferation research and development.

e  Be the preferred laboratory for providing the defense, intelligence, and homeland security communities
with revolutionary, success-enabling science and technology.

e Be the best materials science and technology laboratory in the world in support of our mission.
s Use LANL expertise and capability to solve national problems in energy security.

= Be a strategic partner of the Office of Science to benefit its national missions and the science base critical
to our national security missions.

e e
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Inseparable from the Laboratory’s commitment to excellence in science and technology is its commitment to
complete all work in a safe, secure, and environmentally responsible manner. The Laboratory uses Integrated
Safety Management (ISM) to set, implement, and sustain safety performance and meet environmental
expectations. In addition, the Laboratory uses an International Standards Organization (ISO) 14001:2004
registered Environmental Management System (EMS) as part of ISM to focus on environmental performance,
protection, and stewardship (see Section D of this chapter for additional information). The foundation of the EMS
and demonstration of the Laboratory’s commitment is the April 2004 LANL environmental policy:

It is the policy of Los Alamos National Laboratory that we will be responsible stewards

of our environment. It is our policy to manage and operate our site in compliance with
environmental laws and standards and in harmony with the natural and human environment;
meet our environmental permit requirements; use continuous improvement processes to
recognize, monitor, and minimize the consequences to the environment stemming from our
past, present, and future operations; prevent pollution; foster sustainable use of natural
resources; and work to increase the body of knowledge regarding our environment.

2. Objectives

As part of the Laboratory’s commitment to our environmental policy, we will monitor and report on how
Laboratory activities are affecting the environment. The objectives of this environmental surveillance report, as
directed by DOE Order 231.1 (DOE 2003a, DOE 2004), are to

o Characterize site environmental management performance including effluent releases, environmental
monitoring, and estimated radiological doses to the public.

= Summarize environmental occurrences and responses reported during the calendar year.
Confirm compliance with environmental standards and requirements.

= Highlight significant programs and efforts, including environmental performance indicators and/or
performance measures programs.

Over and above the DOE requirements, the Laboratory establishes annual environmental objectives, targets, and
key performance indicators through its EMS. The current objectives are to

o Conduct the Laboratory mission while demonstrating rigorous compliance with federal and state
environmental regulations and permits.

®  Conduct the Laboratory mission through continuous and measurable environmental risk reduction to
protect workers, the public, and the natural environment.

e Use an ISO 14001:2004 prevention-based EMS to improve environmental performance.

Effectively manage waste, excess materials, and equipment generated during historical, current, and
future Laboratory operations.

B. ENVIRONMENTAL SETTING

iR Location

The Laboratory and the associated residential and commercial areas of Los Alamos and White Rock are located
in Los Alamos County, in north-central New Mexico, approximately 60 miles north-northeast of Albuquerque and
25 miles northwest of Santa Fe (Figure 1-1). The 40-square-mile Laboratory is situated on the Pajarito Plateau,
which consists of a series of finger-like mesas separated by deep east-to-west-oriented canyons cut by streams.
Mesa tops range in elevation from approximately 7,800 ft on the flanks of the Jemez Mountains to about 6,200 ft
near the Rio Grande Canyon. Most Laboratory and community developments are confined to the mesa tops.

The surrounding land is largely undeveloped, and large tracts of land north, west, and south of the Laboratory site
are held by the Santa Fe National Forest, the US Bureau of Land Management, the Bandelier National Monument,
the US General Services Administration, and the Los Alamos County. Pueblo de San Ildefonso borders the
Laboratory to the east.
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2, Geology and Hydrology

The Laboratory lies at the western boundary of the Rio Grande Rift, a major North American tectonic feature.
Three major potentially active local faults constitute the modern rift boundary. Studies indicate that the seismic
surface rupture hazard associated with these faults is localized (Gardner et al., 1999). Most of the finger-like mesas
in the Los Alamos area (Figure 1-2) are formed from Bandelier Tuff, which includes ash fall, ash fall pumice, and
rhyolite tuff. Deposited by major eruptions in the Jemez Mountains volcanic center 1.2-1.6 million years ago,

the tuff is more than 1,000 ft thick in the western part of the plateau and thins to about 260 ft eastward above the
Rio Grande.
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Figure 1-2. Major canyons and mesas on Laboratory land.

On the western part of the Pajarito Plateau, the Bandelier Tuff overlaps onto the Tschicoma Formation, which
consists of older volcanics that form the Jemez Mountains. The tuff is underlain by the conglomerate of the

Puye Formation in the central plateau and near the Rio Grande. The Cerros del Rio Basalts interfinger with the
conglomerate along the river. These formations overlie the sediments of the Santa Fe Group, which extend across
the Rio Grande Valley and are more than 3,300 ft thick.

Surface water in the Los Alamos region occurs primarily as short-lived or intermittent reaches of streams.
Perennial springs on the flanks of the Jemez Mountains supply base flow into the upper reaches of some canyons,
but the volume is insufficient to maintain surface flows across the Laboratory property before the water is depleted
by evaporation, transpiration, and infiltration.
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Groundwater in the Los Alamos area occurs in three modes: (1) water in shallow alluvium in canyons, (2) perched .
water (a body of groundwater above a less permeable layer that is separated from the underlying main body of
groundwater by an unsaturated zone), and (3) the regional aquifer, which is the only aquifer in the area capable

of serving as a municipal water supply. Water in the regional aquifer is in artesian conditions under the eastern
part of the Pajarito Plateau near the Rio Grande (Purtymun and Johansen 1974). The source of most recharge

to the aquifer appears to be infiltration of precipitation that falls on the Jemez Mountains. The regional aquifer
discharges into the Rio Grande through springs in White Rock Canyon. The 11.5-mile reach of the river in White
Rock Canyon, between Otowi Bridge and the mouth of Rio de los Frijoles, receives an estimated 4,300—5,500 ac-ft
of water from the regional aquifer.

3. Biological Resources

The Pajarito Plateau, including the Los Alamos area, is biologically diverse. This diversity of ecosystems is due
partly to the dramatic 5,000-ft elevation gradient from the Rio Grande on the east to the Jemez Mountains 12 mi
(20 km) to the west and partly to the many steep canyons that dissect the area. Five major vegetative cover types
are found in Los Alamos County. The juniper (Juniperus monosperma Englem. Sarg.)-savanna community is
found along the Rio Grande on the eastern border of the plateau and extends upward on the south-facing sides of
canyons at elevations between 5,600 to 6,200 ft. The pifion (Pinus edulis Engelm.)-juniper cover type, generally
in the 6,200- to 6,900-ft elevation range, covers large portions of the mesa tops and north-facing slopes at the
lower elevations. Ponderosa pine (Pinus ponderosa P. & C. Lawson) communities are found in the western portion
of the plateau in the 6,900- to 7,500-ft elevation range. These three cover types predominate, each occupying
roughly one-third of the LANL site. The mixed conifer cover type, at an elevation of 7,500 to 9,500 ft, overlaps
the ponderosa pine community in the deeper canyons and on north-facing slopes and extends from the higher
mesas onto the slopes of the Jemez Mountains. Spruce (Picea spp.)-fir (Abies spp.) is at higher elevations of 9,500
to 10,500 ft. Several wetlands and riparian areas enrich the diversity of plants and animals found on LANL lands.

In May 2000, the Cerro Grande fire burned over 43,000 ac of forest on and around LANL. Most of the habitat
damage occurred on Forest Service property to the west and north of LANL. Approximately 7,684 ac or

28 percent of the vegetation at LANL was burned in some fashion during the fire. However, few areas on LANL
were burned severely. Wetlands in Mortandad, Pajarito, and Water canyons received increased amounts of ash and
hydromulch runoff because of the fire.

The extreme drought conditions prevalent in the Los Alamos area and all of New Mexico from 1998 to the
present have resulted directly and indirectly in the mortality of many trees. To date, more than 90 percent of the
pifion trees greater than 10 ft tall have died in the Los Alamos area. Lower levels of mortality are also occurring
in ponderosa and mixed conifer stands. Mixed conifers on north-facing canyon slopes at lower elevations have
experienced widespread mortality. These changes are ongoing and likely will have long-lasting impacts to
vegetation community composition and distribution.

4, Cultural Rescurces

The Pajarito Plateau is an archaeologically rich area. Approximately 86 percent of DOE land in Los Alamos
County has been surveyed for prehistoric and historic cultural resources, and more than 1,900 sites have been
recorded. More than 85 percent of the resources are Ancestral Pueblo and date from the 13th, 14th, and 15th
centuries. Most of the sites are found in the pifion-juniper vegetation zone, with 80 percent lying between 5,800
and 7,100 ft. Almost three-quarters of all cultural resources are found on mesa tops. Buildings and structures from
the Manhattan Project and the early Cold War period (1943-1963) are being evaluated for eligibility for listing in
the National Register of Historic Places, and more than 280 buildings have been evaluated to date. In addition,
there are “key facilities” (facilities considered of national historic significance) dating from 1963 to the end of the
Cold War in 1990.

5. Climate

Los Alamos County has a temperate, semiarid mountain climate. Large differences in locally observed
temperature and precipitation exist because of the 1,000-ft elevation change across the Laboratory site and

the complex topography. Four distinct seasons occur in Los Alamos County. Winters are generally mild, with
occasional winter storms. Spring is the windiest season. Summer is the rainy season, with occasional afternoon
thunderstorms. Fall is typically dry, cool, and calm.
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Daily temperatures are highly variable (a 23°F range on average). On average, winter temperatures range from
30°F to 50°F during the daytime and from 15°F to 25°F during the nighttime. The Sangre de Cristo Mountains

to the east of the Rio Grande Valley act as a barrier to wintertime arctic air masses that descend into the central
United States, making the occurrence of local subzero temperatures rare. On average, summer temperatures range
from 70°F to 88°F during the daytime and from 50°F to 59°F during the nighttime.

From 1971 to 2000, the average annual precipitation (which includes both rain and the water equivalent of
frozen precipitation) was 18.95 in., and the average annual snowfall amount was 58.7 in. [NOTE: By convention,
full decades are used to calculate climate averages (WMO 1984).] The months of July and August account for
36 percent of the annual precipitation and encompass the bulk of the rainy season, which typically begins in
early July and ends in early September. Afternoon thunderstorms form as moist air from the Pacific Ocean and
the Gulf of Mexico is convected and/or orographically lifted by the Jemez Mountains. The thunderstorms yield
short, heavy downpours and an abundance of lightning. Local lightning density, among the highest in the US,

is estimated at 15 strikes per square mile per year. Lightning is most commonly observed between May and
September (about 97 percent of the local lightning activity).

‘The complex topography of the Pajarito Plateau influences local wind patterns. Often a distinct diurnal cycle of
winds occurs. Daytime winds measured in the Los Alamos area are predominately from the south, consistent
with the typical upslope flow of heated daytime air moving up the Rio Grande valley. Nighttime winds (sunset
to sunrise) on the Pajarito Plateau are lighter and more variable than daytime winds and typically from the
west, resulting from a combination of prevailing winds from the west and downslope flow of cooled mountain
air. Winds atop Pajarito Mountain are more representative of upper-level flows and primarily range from the
northwest to the southwest, mainly because of the prevailing westerly winds.

C. LABORATORY ACTIVITIES AND FACILITIES

The Laboratory is divided into technical areas (TAs) that are used for building sites, experimental areas, support
facilities, roads, and utility rights-of-way (see Appendix C and Figure 1-3). However, these uses account for only a
small part of the total land area; much of the LANL land provides buffer areas for security and safety or is held in
reserve for future use. The Laboratory has about 2,000 structures with approximately 8.6 million square ft under
roof, spread over an area of approximately 40 square miles.

In its 1999 Site-Wide Environmental Impact Statement (SWEIS) (DOE 1999), LANL identified 15 Laboratory
facilities as “Key Facilities” for the purposes of facilitating a logical and comprehensive evaluation of the potential
environmental impacts of LANL operations (Table 1-1). Operations in the Key Facilities represent the majority of
exposure risks associated with LANL operations. The facilities identified as “Key” for the purposes of the 1999
SWEIS and the new SWEIS in preparation during 2006 are those that house activities critical to meeting work
assignments given to LANL and also include: :

= In-house operations that could potentially cause significant environmental impacts,
Activities or operations of most interest or concern to the public based on SWEIS scoping comments, or
e Activities or operations that would be the most subject to change because of programmatic decisions.

In the 1999 SWEIS and now in the new SWEIS, the remaining LANL facilities were identified as “Non-Key”
facilities simply because these facilities do not meet the above criteria. The Non-Key Facilities comprise all

or the majority of 30 of LANL’s 48 TAs and approximately 14,224 acres of LANL’s 26,480 acres (Table 1-1).

The Non-Key Facilities also currently employ about 42 percent of the total LANL workforce. The Non-Key
Facilities include such important buildings and operations as the Nicholas C. Metropolis Center for Modeling and
Simulation, the Nonproliferation and International Security Center (NISC), the new National Security Sciences
Building (NSSB) that is now the main administration building, and the TA-46 sewage treatment facility.
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Table 1-1
Key Facilities

Facility » Lo Technical Areas = ~Size (Acres)
Plutonium Complex TA-55 93
Tritium Facilities TA-16 & TA-21 312
Chemical and Metallurgy Research (CMR) Building TA-03 14
Pajarito Site TA-18 131
Sigma Complex TA-03 11
MSL TA-03 2
Target Fabrication Facility (TFF) TA-35 : 3
Machine Shops TA-03 8
High-Explosives Processing TA-08, -09, -11, -16, -22, -28, -37 1,115
High-Explosives Testing TA-14, -15, -36, -39, -40 8,691
LANSCE TA-53 751
Eiac:)s;i:tr;%e: Facilities (Formerly Health Research TA-43, -03, -16, -35, -46 .
Radiochemistry Facility TA-48 116
Radioactive Liquid Waste Treatment Facility (RLWTF)  TA-50 62
Solid Radioactive and Chemical Waste Facilities TA-50 & TA-54 943

Subtotal, Key Facilities 12,256
Non-Key Facilities 30 of 48 TAs 14,224
' LANL Acreage i6,486

The operation of the 15 Key Facilities, together with functions conducted in other Non-Key Facilities, formed

the basis of the description of LANL facilities and operations analyzed in the 1999 SWEIS for potential
environmental impacts. For the purpose of the impact analysis provided by the new SWEIS, the identity of the
LANL Key Facilities has been modified to reflect subsequent DOE decisions that resulted in changes to LANL
facilities and operations. The Nicholas C. Metropolis Center for Modeling and Simulation (Metropolis Center) has
been added as a Key Facility because of the amounts of electricity and water it may use. Security Category I and 11
materials and operations have been moved from the TA-18 Pajarito Site. Under either of the Action Alternatives
evaluated in the new SWEIS, Security Category I1I and IV materials and operations would be removed from the
Pajarito Site and it would be eliminated as a Key Facility. Under the No Action Alternative, the Pajarito Site would
remain a Key Facility.

D. MANAGEMENT OF ENVIRONMENT, SAFETY, AND HEALTH

Integrated safety management (ISM) provides the Laboratory with a comprehensive, systematic, standards-based
performance-driven management system for setting, implementing, and sustaining safety performance and
meeting environmental expectations. The term “integrated” is used to indicate that the safety and environmental
management system is a normal and natural element of the performance of work. Safety, protection of the
environment, and compliance with environmental, safety, and health (ES&H) laws and regulations are an integral
part of how the Laboratory does business. ISM is the way that we meet the moral commitment to avoid injury to
people and the environment and the business imperative to meet the safety and environmental requirements of the
contract for managing and operating the Laboratory.

ISM is integral to accomplishing the Laboratory mission. The goal of ISM is to establish “safety” (used
-generically to encompass all aspects of environment, safety, and health) as a fundamental value for operating the
Laboratory and that this value would be refiected in the attitudes and behaviors of all workers. ISM is structured
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to manage and control work at the institutional, the facility, and the activity level. A seamless integration of
ES&H with the work being done is fundamental. Inseparable from this concept is the important principle that line
management is responsible for safety, with clear and unambiguous roles and lines of responsibility, authority, and
accountability at all organizational levels and with full participation of the workforce. ISM requires that all work
and all workers meet the safety and environmental requirements defined by the Laboratory requirements system.

1. Environmental Management Program

The Laboratory is committed to protecting the environment while conducting its important national security and
energy-related missions. In support of this commitment, LANL has implemented a pollution-prevention-based
EMS pursuant to DOE Order 450.1, Environmental Protection Program. An EMS is a systematic method for
assessing mission activities, determining the environmental impacts of those activities, prioritizing improvements,
and measuring results. DOE Order 450.1 defines an EMS as “a continuous cycle of planning, implementing,
evaluating, and improving processes and actions undertaken to achieve environmental missions and goals.” This
order mandates that the EMS be integrated with an existing integrated management system already established
pursuant to DOE Policy 450.4. Although it significantly exceeds DOE Order 450.1 requirements, LANL elected in
November 2004 to seek ISO 14001:2004 registration of its EMS.

The EMS program met several milestones in 2005. New Implementing Procedures (IMP 401, 402, 403)
governing communication, legal and other requirements and environmental aspects were developed by the EMS
management and core teams and approved by the Laboratory’s Executive Board in April 2005. These procedures
defined EMS roles and responsibilities from the Laboratory Director to individual staff levels. In addition to these
institutional policy changes, each Division Director was asked to sign an EMS charter for their Division that
reiterated commitment to the process.

Using multi-disciplinary teams from each Division (all 31 LANL Divisions that existed in 2005), the major
support services subcontractor (KSL, Inc.) and the security subcontractor (PTLA) identified their activities,
products, and services and their potential environmental aspects. They then prioritized these aspects to determine
which were significant and developed an Environmental Action Plan designed to prevent or eliminate the
environmental risk associated with those aspects. The Division teams were aided by a trained support person
from the EMS Core Team, whose members were trained in ISO 14001:2004 systems (many became certified EMS
professionals). All information on the LANL EMS is available to the public via Laboratory websites.

All 31 LANL Divisions, KSL, PTLA, and the Enterprise Project completed the Division Environmental Action
Plans on schedule by September 30, 2005, a performance metric of LANL Appendix F contract requirements
with NNSA. Those plans together commit to nearly 600 environmental improvement and pollution prevention
actions beginning in fiscal year (FY) 2006. The Laboratory also met the DOE Order 450.1 requirement to have
an EMS implemented by December 31, 2005. In December 2005, based on extensive documentation provided by
the EMS Management Team and the positive results of a pre-assessment and desk audits, the NNSA Los Alamos
Site Office certified to NNSA headquarters that LANL had met the requirements of DOE Order 450.1 and had a
functioning EMS.

For five full days in March 2006, a team of five independent third-party auditors conducted the final ISO
14001:2004 audit of the Laboratory’s EMS. The audit covered most of the Divisions and all major support
contractors and included interviews conducted from the Director and Deputy Director level to individual staff and
students chosen at random by the auditors. The auditors concluded that the LANL EMS meets all the requirements
of the ISO 14001:2004 standard with no major nonconformities and recommended that LANL be fully certified.
On April 13,2006, LANL received full certification of its EMS to the ISO 14001:2004 standard. LANL is the first
of the NNSA national laboratories and was the first UC-operated facility to receive this distinction.

NNSA recognized the success of the EMS Management and Core Teams’ unique approach by giving the
Laboratory the 2005 NNSA “Best in Class” Award. The Laboratory also received the US Department of Energy
Pollution Prevention STAR Award for 2005.
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A second important component of the EMS is the institutional environmental stewardship and management
support programs. These programs, described below, assist with the integration of job and work-specific
evaluations and ensure natural and cultural resources are managed from a Laboratory-wide perspective.

a. Waste Management Program

Research programs that support the Laboratory’s mission generate contaminated waste that must be properly
managed to avoid risks to human health, the environment, or national security. The Laboratory generates
Resource Conservation and Recovery Act regulated waste, Toxic Substances Control Act regulated waste,
low-level radioactive waste, mixed low-level waste, transuranic waste, wastewater, administratively controlled
waste, medical waste, New Mexico Special Waste, and solid waste. Certain wastes are also treated and/or
disposed of at the Laboratory. '

The Laboratory’s goal is to conduct waste management operations in a manner that minimizes hazardous and
nonhazardous waste generation as much as is technically and economically feasible and maintains excellence in
safety, compliance, environment, health, and waste management operations. This goal is accomplished through

Ensuring a safe and healthy workplace;
o Minimizing adverse impact to the general public;
o Minimizing adverse impact to the environment; and

o Ensuring compliance with all applicable laws, standards, and regulations governing environment, safety,
and health.

b. Pollution Prevention Program

_ The Pollution Prevention (P2) Program implements waste minimization, pollution prevention, sustainable design,
and conservation projects to increase operational efficiency, reduce life-cycle costs, and reduce risk. Reducing
waste directly contributes to the efficient performance of the Laboratory’s national security, energy, and science
missions. Specific P2 activities include

= Collecting data and reporting on DOE P2 goals;

e  Forecasting waste volume to identify P2 opportunities;

®  Conducting P2 opportunity assessments for customer divisions;

@ Funding specific waste reduction projects through the Generator Set-Aside Fund Program;
®  Managing affirmative procurement efforts;

o Conducting an annual LANL P2 awards program to recognize achievements;

= Supporting sustainable design for the construction of new buildings; and

= Communicating P2 issues to the Laboratory community.

The Laboratory’s P2 Program continues to be recognized for its accomplishments. The Laboratory received five
national NNSA Pollution Prevention awards for Laboratory projects in fiscal year (FY) 2005. Projects in FY 2005
yielded more than $4,000,000 in savings to the Laboratory. The P2 Program was instrumental in incorporating
preventive measures into the EMS, and the Laboratory received ISO 14001:2004 certification. The Laboratory
achieved a rating of “outstanding” for pollution prevention in FY 2005 as measured against DOE-mandated
reduction of waste volume. The Pollution Prevention performance index for the 2005 DOE Pollution Prevention
goals is to meet 97 percent of the DOE-mandated reductions of waste volumes compared to a 1993 baseline.

c. Environmental Remediation and Surveillance Program

The Laboratory’s Environmental Remediation and Surveillance (ERS) Program (formerly the Environmental
Restoration Project) is part of a national DOE effort to reduce risk to human health and the environment at its
facilities. (In mid-2006, this program became part of the new Environment and Remediation Support Services
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Division.) The goal of the program is to ensure that residual materials and contaminants from past Laboratory
operations do not threaten human or environmental health and safety. To achieve this goal, the Laboratory is
investigating and, as necessary, remediating sites contaminated by past Laboratory operations. Fieldwork at
several sites was either implemented, ongoing, or completed in calendar year 2005. Much of the work under the
ERS Program is also subject to the requirements in the Compliance Order on Consent (see Chapter 2, Section B.1).
A new chapter of this report, Chapter 9, summarizes ERS work conducted or completed in calendar year 2005.

d. Compliance and Surveillance Programs

Air Resources. The Laboratory maintains a vigorous air quality compliance program for the emissions of both
radionuclide and nonradionuclide air pollutants. The Laboratory operates under a number of air emissions permits
issued by the New Mexico Environment Department (NMED) and approvals for construction of new facilities/
operations by the Environmental Protection Agency (EPA). These permits and approvals require pollution control
devices, stack emissions monitoring, and routine reporting. This report describes these permits and reports;

they are also available online at http:/www.lanl.gov/community/environment/air/. Proposals for new Laboratory
operations and facilities are reviewed to determine the requirements for permitting, monitoring, and reporting of
air emissions.

In addition to the compliance program, the Laboratory operates an extensive network of ambient air quality
monitoring stations and direct penetrating radiation monitoring stations. The network includes station locations
on-site, in adjacent communities, and in regional locations. These stations are operated to ensure that air quality
and ambient radiation doses meet EPA and DOE standards. These data are published in this report (see Chapter 4)
and online at http://www.lanl.gov/community/environment/air/. -

The Laboratory also works with and assists neighboring communities and pueblos in‘performing ambient air,
direct penetrating radiation, and meteorological monitoring.

Water Resources. The LANL Groundwater Protection Program and Water Quality and Hydrology (now part
of the Water Stewardship program) monitoring program manages and protects groundwater and surface water
resources (see Chapters 5 and 6). The Laboratory conducts these programs to comply with the requirements of
DOE Orders and New Mexico and federal regulations.

Groundwater resource management and protection efforts at the Laboratory focus on (1) the regional aquifer
underlying the region, (2) the perched groundwater found within canyon alluvium, and (3) the perched
groundwater at intermediate depths above the regional aquifer. The objectives of the Laboratory’s groundwater
programs are to determine compliance with waste-discharge requirements and to evaluate any impact of
Laboratory activities on groundwater resources. This program addresses environmental monitoring, resource
management, aquifer protection, and hydrogeologic investigations.

Surface water protection efforts focus on monitoring surface water and stream sediments in northern New
Mexico in order to evaluate the potential environmental effects of Laboratory operations. The objectives of the
surface water program are to address water pollution control compliance, environmental surveillance, watershed
management, surface and ground water protection, drinking water quality protection, pesticide protection
obligations, and public assurance needs. The Laboratory analyzes samples for several parameters such as
radionuclides, high explosives, metals, a wide range of organic compounds, and general chemistry.

Biological Resources. The LANL biological resources program focuses on assisting Laboratory projects and
programs to comply with federal and state laws and regulations, DOE Orders, and LANL directives related to
natural resources. DOE/NNSA and LANL administrators determined that management of natural resources
strongly benefits the Laboratory (DOE 1996). The Mitigation Action Plan for the SWEIS for Continued Operation
of the Los Alamos National Laboratory (DOE 1999) formalized this effort by requiring LANL to (1) mitigate the
danger of wildfire and (2) develop a comprehensive plan for integrated natural resources management. One of the
lasting results of wildfires that have occurred in and around LANL has been a significant increase in a regional,
multi-agency approach to managing biological resources.
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The current approach to managing biological resources at LANL includes developing an institutional Biological
Resources Management Plan (LANL 2006) and on-the-ground resource management activities (e.g., forest
thinning and fuels treatment). The plan is currently being developed to integrate short- and long-term mission
activities and compliant and effective management of LANL’s biological resources. The plan uses a combined
discipline- and geographic-based approach to identify and integrate actions for management of biological
resources. It addresses the following biological resources elements: forest and range, wildlife, sensitive species
and habitats (including wetlands), and contaminants in biota. In addition, intensive forest management is currently
being conducted under an institutional wildfire hazard reduction project that is implemented through the Wildfire
Hazard Reduction Project Plan (LANL 2005a).

Soil, Foodstuffs, and Non-foodstuff Biota Resources. The Laboratory collects surface soil, foodstuffs, and
non-foodstuffs biota from the Laboratory, perimeter communities (Los Alamos, White Rock, and surrounding
Pueblos), and regional (background) areas to determine the impact of Laboratory operations on human health via
the food chain and the environment. The Laboratory conducts these programs to comply with the requirements of
DOE Orders and New Mexico and federal regulations. Samples of the various media are collected on a three-year
rotating basis and analyzed for radionuclides, heavy metals, and organic constituents to determine source terms
(concentrations and distribution) in soils and potential uptake by plants, animals, and humans. Radiation doses to
humans and biota and changes .in contamination levels over time are also measured and analyzed. These data are
published in this report (see Chapters 3, 7, and 8) and other Laboratory publications.

Cultural Resources. The Laboratory manages the diverse cultural resources according to the requirements of the
National Historic Preservation Act and the other federal laws and regulations concerned with cultural resources
protection. Cultural resources include archaeological sites, historic buildings and artifacts, and traditional cultural
places of importance to Native American and other ethnic groups. The act’s goal is for federal agencies to act as
responsible stewards of our nation’s resources when their actions potentially affect historic properties. Section 106
of the act requires federal agencies to take into account the effects their projects may have on historic properties
and to allow for comment by the State Historic Preservation Office and the Advisory Council on Historic
Preservation. The Section 106 regulations outline a project review process that is conducted on a project-by-
project basis. :

The Laboratory has adopted a Cultural Resources Management Plan (LANL 2005b) as an institutional
comprehensive plan that defines the responsibilities, requirements, and methods for managing its cultural
properties. The plan provides an overview of the cultural resources program, establishes a set of procedures for
effective compliance with applicable historic preservation laws, addresses land-use conflicts and opportunities,
ensures public awareness of DOE’s cultural heritage stewardship actions at LANL, and provides a 10-year road
map that summarizes and prioritizes the steps necessary to manage these resources.

2. Organizations Implementing Environmental Management

Safety, environmental protection, and compliance with ES&H laws and regulations are underlying values in all
Laboratory work. The Laboratory uses ISM to create a worker-based safety and environmental compliance culture
where all workers are committed to safety and environmental protection in their daily work.

Each Laboratory organization is responsible for its own environmental management and performance. Line
management provides leadership and ensures ES&H performance is within the context of the Laboratory’s
values and mission. Laboratory managers establish and manage ES&H initiatives, determine and communicate
expectations, allocate resources, assess performance, and are held accountable for safety performance.

The former Environmental Stewardship Division (ENV) was established in 2004 under the former Technical
Services Directorate to represent the Laboratory on environmental issues with regulators and external
stakeholders. ENV Division provided technical expertise and assistance in areas of environmental protection,
waste management, pollution prevention, air quality, water quality, National Environmental Policy Act
requirements, wildfire protection, and natural and cultural resources management. ENV Division was responsible
for performing environmental monitoring, surveillance, and compliance activities to help ensure that Laboratory
operations do not adversely affect human health and safety or the environment.

T R

32 Environmental Surveillance at Los Alamos during 2005

G G Ol S E S OE v e e



1. INTRODUCTION

During the time period covered by this report, ENV Division developed and managed the Laboratory programs
for environmental regulatory compliance. This work was conducted in five ENV Division groups: Meteorology
and Air Quality (MAQ), Water Quality and Hydrology (WQH), Solid Waste Regulatory Compliance (SWRC),
Ecology (ECO), and Environmental Characterization and Remediation (ECR). With assistance from Laboratory
legal counsel, ENV Division worked to define and recommend Laboratory policies for applicable federal

and state environmental regulations and laws and DOE orders and directives. The Division was responsible

for communicating environmental policies to Laboratory employees and made appropriate environmental .
training programs available. The ENV Division groups worked with line managers to prepare and review
required environmental documentation. The five groups also initiated and managed Laboratory programs for
environmental assessment and were responsible for executing environmental surveillance work under the auspices
of the ENV Division’s Environmental Protection Program.

In mid-2006, the Laboratory underwent a reorganization of all environmental programs as part of the transition
to a new management contractor (Los Alamos National Security, LLC). This new organization was not in

place during the calendar year covered by this report. Under the new organizational structure, environmental
surveillance and remediation programs are part of the Environment and Remediation Support Services Division
and environmental permitting is part of the Environmental Protection Division.

The Laboratory conforms to applicable environmental regulatory and reporting requirements of DOE Orders
450.1 (DOE 2003b), 5400.5 (DOE 1993), and 231.1-1A (DOE 2004). Through 2005, ENV Division had the
responsibility and the authority to serve as the central point of institutional contact, coordination, and support for
interfaces with regulators, stakeholders, and the public, including the DOE/NNSA, NMED, US Environmental
Protection Agency, and the US Defense Nuclear Facilities Safety Board.

The Laboratory routinely collects samples of air particles and gases, water, soils, sediments, foodstuffs, and
associated biota. For 2005, the Laboratory requested more than 600,000 analyses for chemical and radiochemical
constituents on more than 10,800 environmental samples from over 1,600 sampling locations (Table 1-2).

By far, the largest number of samples was collected to characterize or assess sites being cleaned up as part

of environmental restoration efforts. The remainder of the analyses help identify whether impacts occurred

from LANL operations or whether emissions and releases were within limits. Trained personnel collect and
analyze additional samples to obtain information about particular events, such as major surface-water runoff
events, non-routine radiation releases, or special studies such as monitoring the continuing effects of the 2000
Cerro Grande fire, which burned more than 7,684 acres of Laboratory property.

Table 1-2
Approximate Number of Environmental Samples, Locations, and Analytes

Type Locations Samples Analytes or Measurements
Ambient Air* 65 2,614 7,788
Stack Monitoring 29 1,892 26,578
Ground Water 160 545 59,435
Surface Water Base Flow 50 154 16,569
Surface Water Snowmelt 27 64 3,004
Surface Water Storm Runoff 123 847 26,682
Sediment 63 66 6,939
Soil, Foodstuffs, and Biota 66 195 7,078
Neutron Radiation 52 203 203
Gamma Radiation 91 348 348
Environmental Restoration 922 3,904 446,619

Totals: 1,638 10,832 601,243

* Does not include particulate (in air) measurements made by six TEOM (Tapered Element Oscillating Membrane)
instruments that calculated particulate concentrations every half hour.
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A. INTRODUCTION

Many activities and operations at Los Alamos National Laboratory (LANL or the Laboratory) use or produce
liquids, solids, and gases that may contain nonradioactive hazardous and/or radioactive materials. Laboratory
policy implements Department of Energy (DOE) requirements by directing employees to protect the environment
and meet compliance requirements of applicable federal and state environmental protection regulations. Federal
and state environmental laws address (1) handling, transporting, releasing, and disposing of contaminants,
pollutants, and wastes; (2) protecting ecological, archaeological, historic, atmospheric, soil, and water resources,
and (3) conducting environmental impact analyses. Regulations provide specific requirements and standards

to ensure maintenance of environmental quality. The Environmental Protection Agency (EPA) and the New
Mexico Environment Department (NMED) are the principal administrative authorities for these laws. DOE and
its contractors are also subject to DOE-administered requirements for control of radionuclides. Table 2-1 presents
the environmental permits or approvals the Laboratory operated under in 2005 and the specific operations and/or
sites affected. Table 2-2 lists the various environmental inspections and audits conducted at the Laboratory during
2005. The following sections summarize the Laboratory’s regulatory compliance performance during 2005.

B. COMPLIANCE STATUS

The Laboratory continues to make progress on its goal of being in full compliance with all environmental
regulations. The number of alleged violations or non-compliances has continued to drop compared to prior years.

The Laboratory completed 1,888 Resource Conservation and Recovery Act (RCRA) self-assessments in 2005
with a nonconformance finding rate of less than 2 percent (down from 3.5 percent in 2004). Similarly, the
Laboratory’s performance on NMED inspections continues to improve. NMED identified only four violations in
2005 compared with seven in 2004. The Laboratory met all permit limits for emissions to the air. The Laboratory
continued to address cleanup and legacy waste issues in accordance with NMED requirements.

The Laboratory continues to meet requirements under the Clean Water Act. None of the 126 samples collected
from the Sanitary Waste System Plant’s outfall and only one (a residual chlorine measurement) of 949 samples
collected from industrial outfalls exceeded Clean Water Act effluent limits. Compliance with National Pollutant
Discharge Elimination System (NPDES) requirements at permitted construction sites improved substantially in
2005 to 93 percent overall (from 76 percent in 2004).
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Table 2-1
Environmental Permits or Approvals under which the Laboratory Operated during 2005

Approved Activity “Issue Date: : .. .Expiration Date
Hazardous waste Facility Permit and mixed- November 1989 November 1999***
waste storage and treatment permit
TA-50 Part B Permit Renewal Application Submitted August 2002 —
Revision 3.0 .
General Part B Permit Renewal Application, Submitted August 2003 = —
RCRA? Hazardous Waste Facility Revision 2.0 i .
TA-54 Part B Permit Renewal Application, Submitted June 2003 —
Revision 3.0
TA-16 Part B Permit Renewal Application,' Submitted June 2003 —
Revision 4.0
TA-55 Part B Permit Application, Revision 2.0 Submitted September 2003 —
General Part A Permit Application, Revision 4.0 Submitted December 2004 —
HSWA® RCRA corrective activities March 1990 December 1999***
TSCA? Disposal of PCBs® at TA-54, Area G June 25, 1996 June 25, 2001***
Outfall permit for the discharge of industrial and  February 1, 2001 January 31, 2005*
sanitary liquid effluents
MSGP' for the discharge of stormwater from October 30, 2000 October 30, 2005*
industrial activities
CWAY/NPDES" Federal Facilit.y Compliance Agrgement for February 5, 2005 —
storm water discharges from Solid Waste
Management Units (SWMUs) o
Construction General Permits (24) for the Varies July 1, 2008™*
discharge of stormwater from construction
activities .
CWA Sections 404/401 COE Nationwide Permits (2) Varies varies
Groundwater Discharge Plan, Discharge to groundwater January 7, 1998 January 7, 2003***
TA-46 SWWS Plant*

Groundwater Discharge Plan,
TA-50, Radioactive Liquid-Waste
Treatment Facility

Discharge to groundwater Submitted August 20, 1996 —
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Table 2-1 (continued)

I'=|'I
S,
g
é Category Approved Activity Issue Date Expiration Date
g Air Quality Operating Permit LANL air emissions April 30, 2004 April 29, 2009
g (20.2.70 NMAC') o
g' Portable rock crusher June 16, 1999 None
v TA-3 Power Plant September 27, 2000; None
a Revised, November 26,
8 2003; Modified, July 30,
s 2004
» Generator at TA-33 October 10, 2002 None
‘3_' Air Quality (20.2.72 NMAC) Asphalt Plant at TA-60 October 29, 2002 None
8 Data disintegrator October 22, 2003 None
f::' ] Chemistry and Metallurgy Research September 16, 2005 None
é‘ i Replacement (CMRR)
N Radiological Laboratory, Utility, Office Building None
& TA-11 Fuel/wood fire testing and TA-16 flash pad March 29, 2005 None
TA-36 sled track March 29, 2005 None
Beryllium machining at TA-3-141 October 30, 1998 None
Beryllium machining at TA-35-213 December 26, 1985 None
Air Quality (NESHAP)™ Beryllium machining at TA-55-4 February 11, 2000 None
Radiological air emissions at CMRR July 14, 2005 None
| o Radiological Laboratory, Utility, Office Building e
TA-11 Fuel/wood fire testing December 27, 2002 December 27, 20
Open Burning TA-14 Burn cage December 27, 2002 December 27, 20
TA-16 Flash pad December 27, 2002 December 27, 20
TA-36 Sled track and open burn area December 27, 2002 December 27, 20
@ Resource Conservation and Recovery Act 1 US Army Corps of Engineers
® New Mexico Environment Department * Sanitary Wastewater Systems Plant
 Hazardous and Solid Waste Amendments ' New Mexico Administrative Code
9 Toxic Substances Control Act ™ National Emission Standards for Hazardous /
¢ Polychlorinated biphenyls
f Environmental Protection Agency
9 Clean Water Act *MSGP expiration date
" National Pollutant Discharge Elimination System **Construction General Permit (CGP) expiration
' Multi-Sector General Permit ***Permit has been administratively continued

W
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2. COMPLIANCE SUMMARY

Table 2-2
Environmental Inspections and Audits Conducted at the Laboratory during 2005

Purpose it " ; Pérforming;A‘gency
02/28/05-03/28/05 Hazardous waste compliance inspection (Closeout NMED?
4/07/2005)
3/30/2005 PCB® inspection for compliance with TSCA’requirements  EPA Region 6
05/24/05-05/25/05  NPDES outfall compliance evaluation inspection NMED-SWQB*°
5/25/2005 CGP*® compliance inspection, TA-50 Pumphouse Project ~ NMED®
6/28/2005 and Above-ground storage tank inspections at various NMED?®
7/19/2005 Laboratory facilities
9/14/2005 CGP® compliance inspection, TA-60 Roads & Grounds NMED?
Relocation Project
9/16/05 Asbestos management inspection of building TA-3, NMED?

SM-31 demolition project

(No FIFRA', Section 401/404, or Groundwater Discharge Plan inspections were conducted in 2005.)
# New Mexico Environment Department

® Polychlorinated biphenyls

¢ Toxic Substances Control Act

9 Surface Water Quality Bureau

¢ Construction General Permit
! Federal Insecticide, Fungicide, and Rodenticide Act

The Laboratory signed a Compliance Order on Consent (Consent Order) with NMED in March 2005. The Consent
Order replaced the RCRA permit under which the Laboratory operated with respect to corrective action activities
(Permit Module VIII). The Consent Order contains requirements for investigation and, as necessary, cleanup of
solid waste management units (SWMUs) and areas of concern (AOCs) at the Laboratory. The Laboratory signed a
Federal Facility Compliance Agreement (FFCA) and Administrative Order (AO) with EPA in February 2005. The
FFCA/AOQ included monitoring, corrective actions, and reporting requirements for certain SWMUs and AOCs at
the Laboratory.

1. . Resource Conservation and Recovery Act

a. Introduction

The Laboratory produces a variety of hazardous wastes, mostly in small quantities relative to industrial facilities
of comparable size. RCRA, as.amended by the Hazardous and Solid Waste Amendments (HSWA) of 1984,
establishes a comprehensive program to regulate hazardous wastes from generation to ultimate disposal. The EPA
has authorized the State of New Mexico to implement the requirements of the program, which it does through

the New Mexico Hazardous Waste Act and state regulations of New Mexico Administrative Code (NMAC) Title
20, Chapter 4, Part 1, as revised October 1, 2003 (20.4.1 NMAC). Federal and state laws regulate management of
hazardous wastes based on a combination of the facility’s status; large- or small-quantity generation; and the types
of treatment, storage, and disposal conducted by the facility.

Certain operations may require an operating permit, called a hazardous waste facility permit, or a RCRA permit.
The LANL hazardous waste facility permit expired in 1999 but was administratively continued beyond the
expiration date as allowed by the permit and by 20.4.1.900 NMAC. In anticipation of the permit’s expiration, and
by agreement with NMED, the Laboratory submitted preliminary permit renewal applications for NMED review
starting in 1996. The permit renewal applications have been revised as needed; the final set of revised Part B
permit applications was submitted in 2003 for final NMED review.
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b. Resource Conservation and Recovery Act Permitting Activities

The Laboratory submitted several proposed modifications to the LANL hazardous waste facility permit in 2005.
These included Class I1I modifications removing the corrective action requirements in Module VIII of the permit
in response to the March 1, 2005, Consent Order and to remove three TA-21 SWMUSs approved by NMED for
No Further Action. The modifications were presented for comment in public review periods in the fall of 2005.
Additional permit-related activities included the submittal of supplemental information to NMED for TA-55
storage area upgrades and for additional facilities to support Waste Isolation Pilot Plant (WIPP) transuranic waste
characterization and transport project activities at TA-54, Area G, Dome 375, and Pad 10.

Closure reports for the TA-16 Filter Vessels 401/406 and the TA-55, Room B38 Container Storage Unit were
completed and submitted. NMED approved the closure of the filter vessels in September 2005. Closure activities
proceeded for the TA-54 Area L treatment tanks and the Area L 36 and 37 lead stringer shafts.

c. Other Resource Conservation and Recovery Act Activities

The compliance assurance program, managed by the regulatory compliance group, performed Laboratory
self-assessments to determine whether hazardous and mixed waste is managed to meet the requirements of
federal and state regulations, DOE orders, and Laboratory policy. RCRA staff communicated findings from
these self-assessments to waste generators, waste-management coordinators, and waste managers who help line
managers implement appropriate actions to ensure continual improvement in LANL’s hazardous waste program.
In 2005, the Laboratory completed 1,888 self-assessments with a nonconformance finding rate of 1.96 percent.

d. Resource Conservation and Recovery Act Compliance Inspection

From February 28 to March 28, 2005, NMED conducted a hazardous waste compliance inspection at the
Laboratory (Table 2-2). NMED identified four alleged RCRA violations for this inspection in a Notice of Violation
issued on April 20, 2005.

e. Site Treatment Plan

In October 1995, the State of New Mexico issued a Federal Facility Compliance Order to the DOE and the
University of California (UC), requiring compliance with the Site Treatment Plan. The plan documents the use of
off-site facilities for treating and disposing of mixed waste generated at LANL and stored for more than one year.
The Laboratory met all 2005 Site Treatment Plan deadlines and milestones by treating and disposing of more than
5.4 cubic meters of Site Treatment Plan low-level mixed waste.

f. Solid Waste Disposal

LANL sends sanitary solid waste (trash), concrete/rubble, and construction and demolition debris for disposal to
the Los Alamos County Landfill on East Jemez Road. The DOE owns the property and leases it to Los Alamos
County under a special-use permit. Los Alamos County operates this landfill and is responsible for obtaining

all related permits for this activity from the state. The landfill is registered with the NMED Solid Waste

Bureau. Laboratory trash placed in the landfill in 2005 included 1788 metric tons of trash and 411 metric tons
of construction and demolition debris. Through LANL recycling efforts, 4,607 tons of material did not go to the
landfill in 2005. '

g. Compliance Order on Consent (Consent Order)

At the beginning of 2005, under its Environmental Remediation and Surveillance Program, the Laboratory
continued to operate in accordance with the corrective action requirements of Module VIII of the Laboratory’s
hazardous waste facility permit, which specifies conditions for compliance with the Hazardous and Solid Waste
Amendments to RCRA. Effective March 1, 2005, the corrective action requirements of Module VIII were
replaced by a Consent Order signed by NMED, DOE, and UC. Prior to March 1, 2005, the Laboratory voluntarily
complied with the provisions of a draft Consent Order negotiated by NMED, DOE, and UC and issued by NMED
on September 1, 2004.
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The Consent Order is the principal regulatory driver for the Laboratory’s Environmental Remediation and
Surveillance Program. The Consent Order contains requirements for investigation and, as necessary, cleanup of
SWMUs and AOCs at the Laboratory. The Consent Order includes the following major activities:

o Investigation of canyon watersheds;

@ [Investigation of material disposal areas (MDAs) at TAs-21, -49, -50, and -54;

e Completion of ongoing investigations and cleanups begun under Module VIII; and
a Iﬁvestigation of SWMUs and AOCs within watershed aggregate areas.

The Consent Order contains enforceable deadlines for submitting the investigation work plans associated with the
above investigations and for completing corrective actions in each watershed. The Consent Order also contains
specific technical requirements for implementing investigations, conducting corrective measures, and preparing
documents. It establishes cleanup levels for groundwater, soil, and surface water. NMED is the administrative
authority for all corrective actions conducted at SWMUs and AOCs under the Consent Order. DOE is the
administrative authority for corrective actions associated with radionuclides, which are specifically excluded from
the Consent Order.

All of the Laboratory deliverables (plans and reports) required by the Consent Order were submitted on time or
early to NMED (see Tables 9-1 and 9-2 in Chapter 9 of this report). In addition, the Laboratory submitted several
other plans and reports not specifically required by the Consent Order to NMED during 2005. The new Chapter 9
in this report describes the investigation and cleanup activities conducted under the Environmental Remediation
and Surveillance Program during 2005.

h. Hazardous Waste Report

The Hazardous Waste Report covers hazardous and mixed waste generation, treatment, and storage activities
performed at LANL during 2005 as required by RCRA, under 40 CFR 262.41, Biennial Report. In 2005, the
Laboratory generated about 89,000 kg of RCRA hazardous waste, 570 kg of which were generated by the
Environmental Remediation and Surveillance Program. The waste is recorded for more than 10,000 waste
movements, treatment, or storage actions resulting in more than 640 Waste Generation and Management
forms in the Hazardous Waste Report. The entire report is available on the web at
http://www.lanl.gov/community/environment/docs/waste/200SLANLBiennial.pdf

2, Comprehensive Environmental Response, Compensation, and Liability Act

As part of its Conveyance and Transfer Project, the Laboratory prepared environmental baseline survey
documents for three subparcels of land during 2005. One survey was completed for A-5 Airport South. The

other two-surveys (A-10 DP Road East and A-18 TA-74 South) are waiting for “no further action” determinations
from DOE’s Los Alamos Site Office for an AOC at these sites. These documents contain the Comprehensive
Environmental Response, Compensation, and Liability Act 120(h) information required to transfer these
properties to private ownership and indicate that “no hazardous substances exist on these sites,” that “all remedial
action necessary to protect human health and the environment has been taken,” or that certain restrictions on use
are required. These documents provide sufficient information to demonstrate that no environmental impacts exist
that would trigger actions under the Comprehensive Environmental Response, Compensation, and Liability Act.

3. Emergency Planning and Community Right-te-Know Act

a. Introduction

The Laboratory is required to comply with the Emergency Planning and Community Right-to-Know Act
(EPCRA) of 1986 and Executive Order 13148, Greening the Government Through Leadership in Environmental
Management. Executive Order 13148 supersedes Executive Order 12856.
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b. Compliance Activities

For 2005, the Laboratory submitted two annual reports to fulfill its requirements under EPCRA, as shown in
Table 2-3 and described below.

Table 2-3

Compliance with Emergency Planning and Community Right-to-Know Act during 2005

Statute Brief Description

EPCRA Sections  Requires emergency planning notification
302-303 Planning to state and local emergency planning

Notification committees.

EPCRA Section Requires reporting of releases of certain
304 Release hazardous substances over specified
Notification thresholds to state and local emergency

planning committees and to the National
Response Center.

EPCRA Sections  Requires facilities to provide appropriate
311-312 Material  emergency response personnel with an

Safety Data annual inventory and other specific
Sheets and information for any hazardous materials
Chemical present at the facility over specified
Inventories thresholds.

EPCRA Section Requires all federal facilities to report total
313 Annual Toxic  annual releases of listed toxic chemicals
Release used in quantities above reportable

Compliance

No changes to the notification have
been made since the July 30, 1999
notification and an update in 2000.

No leaks, spills, or other releases of
chemicals into the environment
required EPCRA Section 304 reporting
during 2005.

The presence of 32 hazardous
materials stored at LANL over specified
quantities in 2005 required submittal of
a hazardous chemical inventory to the
state emergency response commission
and the Los Alamos County Fire and
Police Department.

Use of lead and mercury exceeded the
reporting thresholds in 2005, requiring
submittal of Toxic Chemical Release

Inventory thresholds. Inventory-Reporting Forms (Form Rs)
to the EPA and the state emergency

response commission.

Emergency Planning Notification. Title I1I, Sections 302-303, of Emergency Planning and Community
Right-to-Know Act require the preparation of emergency plans for more than 360 extremely hazardous substances
if stored in amounts above threshold limits. The Laboratory is required to notify state and local emergency
planning committees (1) of any changes at the Laboratory that might affect the local emergency plan or (2) if the
Laboratory’s emergency planning coordinator changes. No updates to this notification were made in 2005.

Emergency Release Notification. Title III, Section 304, of Emergency Planning and Community Right-to-
Know Act requires facilities to provide emergency release notification of leaks, spills, and other releases of

listed chemicals into the environment, if these chemicals exceed specified reporting quantities. Releases must be
reported immediately to the state and local emergency planning committees and to the National Response Center.

- The Laboratory did not have any leaks, spills, or other releases that exceeded any reporting thresholds in 2005.

Material Safety Data Sheet/Chemical Inventory Reporting. Title III, Sections 311-312, of Emergency Planning
and Community Right-to-Know Act require facilities to provide an annual inventory of the quantity and location
of hazardous chemicals that are above specified thresholds present at the facility. The inventory includes hazard
information and storage location for each chemical. The Laboratory submitted a report to the state emergency-
response commission and the Los Alamos County fire and police departments listing 32 chemicals and explosives
at the Laboratory that were stored on-site in quantities that exceeded threshold limits during 2005.

Toxic Release Inventory Reporting. Executive Order 13148 requires all federal facilities to comply with Title III,
Section 313, of the Emergency Planning and Community Right-to-Know Act. This section requires reporting

of total annual releases to the environment of listed toxic chemicals that exceed activity thresholds. Beginning
with reporting year 2000, new and lower chemical-activity thresholds were put in place for certain persistent,
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bioaccumulative, and toxic chemicals and chemical categories. The thresholds for these chemicals range from

0.1 g to 100 Ib. Until this change went into effect, the lowest threshold was 10,000 Ib. LANL exceeded two
thresholds in 2005 and therefore reported the uses and releases of these chemicals. The reported materials were
lead and mercury. The largest use of reportable lead is at the on-site firing range where security personnel conduct
firearms training. The largest use of reportable mercury is at the reservoirs of mercury that Los Alamos Neutron
Science Center (LANSCE) uses as shields on the neutron beam shutter system. In contrast to previous years, nitric
acid use was below reporting thresholds because the plutonium processing facility was not operating for much of
the year due to facilities upgrades and maintenance activities. Table 2-4 summarizes the reported releases for the
two EPCRA Section 313 reportable chemicals for 2005.

Table 2-4
Summary of 2005 Reported Releases under EPCRA Section 313
Lead (Ib) : Mercury (Ib)
Air Emissions 7.1 03
Water Discharges 542 0.8
On-Site Land Disposal 7,007 0
Off-Site Waste Transfers 1,477 221

4, Toxic Substances Control Act

Because the Laboratory’s activities are research and development (R&D) rather than the manufacture of
commercial chemicals, the Laboratory’s main concern under the Toxic Substances Control Act (TSCA) is the
regulations covering polychlorinated biphenyls (PCB) and import/export of R&D chemical substances. The PCB
regulations govern substances including, but not limited to, dielectric fluids, contaminated solvents, oils, waste
oils, heat-transfer fluids, hydraulic fluids, slurries, soils, and materials contaminated by spills.

During 2005, the Laboratory shipped 88 containers of PCB waste off-site for disposal or recycling. The quantities
of waste disposed of included 37 kg of capacitors and 1,893 kg of fluorescent light ballasts. The Laboratory
manages all wastes in accordance with 40 CFR 761 manifesting, record keeping, and disposal requirements. PCB
wastes go to EPA-permitted disposal and treatment facilities. Light ballasts go off-site for recycling. The primary
compliance document related to 40 CFR 761.180 is the annual PCB report that the Laboratory submits to EPA
Region 6.

The Laboratory disposes of nonliquid wastes that contain PCBs and are contaminated with radioactive
constituents at its TSCA-authorized landfill located at TA-54, Area G. Radioactively contaminated PCB liquid
wastes are stored at the TSCA-authorized storage facility at TA-54, Area L. Although some of these items have
exceeded TSCA’s one-year storage limitation, radioactively contaminated PCB liquid wastes are currently in
storage as allowed by TSCA.

The five-year letter of authorization to use Area G for PCB disposal expired in July 2001, and EPA granted an
administrative extension to LANL for continued use of Area G during the review process. The renewal request
for the Area G PCB disposal authorization was withdrawn in 2006. During 2005, EPA performed one PCB site
inspection, and approximately 55 TSCA reviews were conducted on imports and exports of chemical substances
for the Laboratory’s Property Management Group Customs Office.

5, Federal Insecticide, Fungicide, and Rodenticide Act

The Federal Insecticide, Fungicide, and Rodenticide Act regulates pesticides manufacturing and the protection
of workers who use these chemicals. Sections of this act that apply to the Laboratory include requirements

for certifying workers who apply pesticides. The New Mexico Department of Agriculture has the primary
responsibility to enforce pesticide use under the act. The New Mexico Pesticide Control Act applies to the
Laboratory’s licensing and certifying of pesticide workers, record keeping, applying of pesticides, inspecting of
equipment, storing of pesticides, and disposing of pesticides.
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The New Mexico Department of Agriculture did not conduct assessments or inspections of the Laboratory’s
pesticide application program in 2005. The Laboratory conducted four quarterly inspections of the pesticide
storage area in 2005 and found that the storage area was being maintained in accordance with RCRA regulations.

Table 2-5 shows the amounts of pesticides the Laboratory used during 200S.

Table 2-5
Pesticides and Herbicides Used at LANL in 2005

Herbicides I Insecticides

VELPAR L (Liquid) 148 gal TEMPO (Powder) 130z
CONFRONT 3oz MAXFOURCE ANT BAIT 5oz
TALSTARF 18.3 0z
HIGHYIELD WASP 90z
PT250 BAYGON 350z
POWDER KEG 3oz

&, Clean Alr Act

Pursuant to the federal Clean Air Act (CAA) Amendments and Title 20 of NMAC, Chapter 2, Part 70, Operating
Permits (20.2.70 NMAC), UC is authorized to operate LANL per the terms and conditions as defined in Operating
Permit No. P100. The operating permit conditions mirror existing source-specific permit conditions applicable to
operating requirements, record keeping, monitoring, and reporting. Compliance with the conditions of the Title V
Operating Permit is deemed to be in compliance with any applicable air requirements existing at the date of
permit issuance.

As part of the Title V Operating Permit program, LANL reports annual emissions for sources included in the
Operating Permit. These sources, as defined in the Title V Operating Permit Application, include multiple boilers,
two steam plants, a paper shredder (decommissioned in July 2004), a data disintegrator (initial start-up in August
2004), carpenter shops, three degreasers, a rock crusher (retired in July 2004), multiple storage tanks, and asphalt
production. LANL also reports emissions from chemical use associated with R&D and permitted beryllium
activities.

According to reporting requirements in the Title V Operating Permit’s terms and conditions, the Laboratory must
submit an Annual Compliance Certification report. 2005 was the first full year in which LANL was required to
meet these reporting requirements. LANL demonstrated full compliance with the permit’s applicable terms and
conditions and met all reporting requirement deadlines.

In 2005, LANL initiated the process to modify Operating Permit No. P100. This modification was specifically for
incorporating the permit conditions from the combustion turbine New Source Review (NSR) Permit 2195B-Ml,
incorporating the permit conditions from the data disintegrator NSR Permit 2195H, implementing new permit
conditions for the soil vapor extraction system processed as Notice of Intent (NOI) 2195L, and removing the rock
crusher from the Title V permit application as this source was retired. A permit modification is expected in 2006.

According to the terms and conditions of NSR air quality permit GCP3-2195, LANL performed start-up and
began operations of a BDM Engineering Model Number TM2000 asphalt plant. This replaced an existing unit and
does not represent a new capability.

Under the Title V Operating Permit program, LANL is a major source, based on the potential to emit, for nitrogen
oxides (NOX), carbon monoxide (CO), and volatile organic compounds (VOCs). In 2005, the TA-3 steam plant and
boilers located across the Laboratory were the major contributors of NO,, CO, and particulate matter (PM). R&D
activities were responsible for most of the VOC and hazardous air pollutants emissions. A summation of the data

is present in Table 2-6.
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Table 2-6
Calculated Actual Emissions for Regulated Pollutants (Tons) Reported to
NMED for Operating Permit Compliance

Emission Units st el Gl NG e S0k F €O -V i
Asphalt Piant® 0.02 0.004 0.008 0.32 0.007 0.006

TA-21 Steam Plant 1.58 0.016 0.12 1.33 0.09 0.03
TA-3 Steam Plant 16.2 0.17 213 1.2 1.54 0.53
Regulated Boilers 6.7 0.04 0.62 46 0.39 0.13
R&D Chemical Use NA NA NA NA 11.2 54
Degreaser NA NA NA NA 0.011 0.011
Data Disintegrator NA NA 0.29 NA NA . NA
Rock Crusher 0 0 0 0 0 0
Carpenter Shops NA NA 0.085 NA NA NA
Storage Tanks NA NA NA NA 0.05 NA
Stationary Standby Generatonfsb 7.0 1.55 0.32 1.7 0.35 0.003
Miscellaneous Small Boilers® 19.0 0.1 1.44 156.9 1.0 0.36
TOTAL 50.5 1.9 5.0 35.1 14.6 6.5

# The old asphalt plant was shut down in 2003. A new asphalt ptant began operation in July 2005.

® Emissions from these source categories were reported for the first time in 2004, as required by the Title V
Operating Permit. Emissions units in these categories are exempt from construction permitting and annual
emission inventory reporting requirements and are not included in Figure 2-1.

LANL staff calculates air emissions using emission factors from source tests, manufacturer’s data, and EPA
documentation. Calculated emissions are based on actual production rates, fuel and fuel usage, and/or material
throughput. To satisfy requirements set forth in the Title V. Operating Permit, LANL completed its annual
Emissions Inventory Report and submitted the report to NMED. Figure 2-1 depicts the historical emissions of
criteria pollutants. The only appreciable change from 2004 is the small increase in VOC emissions from R&D
chemical use. :

a. New Mexico Air Quality Control Act

i. Construction Permits. LANL reviews plans for new and modified projects, activities, and operations to
identify all applicable air quality requirements including the need to revise the operating permit application, to
apply for construction permits, or to submit notifications to NMED. During 2005, the Laboratory performed
approximately 200 air quality reviews and received an NSR air quality permit for open burning activities for

the TA-11 fuel/wood fire testing and the TA-16 flash pad and a second permit for the TA-36 sled track. LANL
also submitted and received a NSR air quality permit for the Chemistry and Metallurgy Research Replacement
(CMRR) radiological laboratory and utility and office buildings. LANL did not submit to or receive from NMED
any exemption notifications. LANL currently operates under the air permits listed in Table 2-1.

ii. Open Burning. LANL performed open burns under both 20.2.60 and 20.2.72 NMAC regulations. LANL has
four open burning permits (20.2.60 NMAC) for operational burns conducted to thermally treat or dispose of high
explosives or material contaminated with high explosives and to test accident scenarios involving fire,

Under 20.2.72 NMAC, in 2005 LANL received from NMED one New Source Review air quality permit for the
open burn activities at the TA-11. fuel/wood fire testing and the TA-16 flash pad as well as a NSR air quality permit
for the TA-36 sled track. These permits were appealed and a hearing before the Environmental Improvement
Board was scheduled for 2005 but postponed until 2006 to allow for a potential agreement between the interested
parties. '
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Air Emissions (tonlyr)

Pollutants

Figure 2-1, Criteria pollutant emissions from LANL 2001 to 2005 for emissions
inventory reporting.

All operational burns for 2005 were conducted within the terms specified in the permits. To document compliance
with permit requirements, the Laboratory reports the results of these operations to NMED.

iii. Asbestos. The National Emission Standard for Hazardous Air Pollutants (NESHAP) for Asbestos requires
that LANL provide advance notice to NMED for large renovation jobs that involve asbestos and for all demolition
projects. The Asbestos NESHAP further requires that all activities involving asbestos be conducted in a manner
that mitigates visible airborne emissions and that all asbestos-containing wastes be packaged and disposed of
properly. '

LANL continued to perform renovation and demolition projects in accordance with the requirements of the
Asbestos NESHAP. Major activities in 2005 included 48 large renovation jobs and demolition projects of which
NMED received advance notice. These projects, combined with other smaller activities, generated approximately
694.39 m? of asbestos waste. All asbestos wastes were properly packaged and disposed of at approved landfilis.

To ensure compliance, the Laboratory conducted internal inspections of job sites and asbestos packaging
approximately monthly. In addition, NMED conducted one inspection during the year and identified no violations.
The Quality Assurance Project Plans for the Asbestos Report Project and the National Emission Standard for
Hazardous Air Pollutants for Radionuclides (Rad-NESHAP) Compliance Project are available online at
http:/www.lanl.gov/community/énvironment/air/.

b. Federal Clean Air Act

i. Ozone-Depleting Substances. Title VI of the Clean Air Act contains specific sections that establish regulations
and requirements for ozone-depleting substances, such as halons and refrigerants. The main sections applicable
to the Laboratory prohibit individuals from knowingly venting an ozone-depleting substance into the atmosphere
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during maintenance, repair, service, or disposal of halon fire-suppression systems and air-conditioning or
refrigeration equipment. All technicians who work on refrigerant systems must be EPA-certified and must use
certified recovery equipment. The Laboratory is required to maintain records on all work that involves refrigerants
and the purchase, usage, and disposal of refrigerants. The Laboratory’s standards for refrigeration work are
covered under Criterion 408, “EPA Compliance for Refrigeration Equipment,” of the Operations and Maintenance
manual,

In addition to routine compliance demonstration, DOE has established two goals to eliminate usage of class |
refrigerants. In 2004, the Laboratory met the first goal, which was to retrofit or replace all chillers with greater
than 150 tons of cooling capacity and manufactured before 1984 by 2005 (Figure 2-2). The second goal is to
eliminate the procurement of the remaining equipment containing class 1 refrigerants by 2010. .

30,000
25,000
20,000
15,000
10,000

5,000

Ibs of refrigerant

2001 2002 2003 2004 2005

Figure2-2. Amounts of total class 1 refrigerants in LANL equipment from 2001 to 2005.

ii. Radionuclides. Under 40 CFR 61 Subpart H (Rad-NESHAP), the EPA establishes a framework of

requirements for DOE facilities using radioactive materials and limits the effective dose equivalent of radioactive

airborne releases from a DOE facility, such as LANL, to any member of the public to 10 mrem/yr. The 2005

dose to the maximally exposed individual (MEI) (as calculated using EPA-approved methods) was 6.46 mrem.

The location of the highest dose was at East Gate. Operations at LANSCE made the principal contribution to that
highest dose.

7, Clean Water Act

a. NPDES Industrial Point Source Qutfall Self-Monitoring Program

The primary goal of the Clean Water Act (CWA) is to restore and maintain the chemical, physical, and biological
integrity of the nation’s waters. The act established the requirements for NPDES permits for point-source effluent
discharges to the nation’s waters. The NPDES outfall permit establishes specific chemical, physical, and biological
criteria that the Laboratory’s effluent must meet before it is discharged.

In 2005, UC and the DOE/National Nuclear Security Administration (NNSA) were co-permittees of the NPDES
permit covering Laboratory operations. EPA Region 6 in Dallas, Texas, issues and enforces the permit. NMED
certifies the EPA-issued permit and performs some compliance-evaluation inspections and monitoring for the
EPA. The Laboratory’s current industrial point-source NPDES permit contains 21 permitted outfalls that include
one sanitary outfall and 20 industrial outfalls. To view the Laboratory’s NPDES permit, go online to
http://www.lanl.govicommunity/environment/h20/.

The Laboratory’s long-term objectives require that outfall owners continue evaluating outfalls for possible
elimination and that new construction designs and modifications to existing facilities provide for reduced or no-
flow effluent discharge systems (Figure 2-3). No NPDES outfalls were deleted in 2005; however, four outfalls were
eliminated and not included in the Laboratory’s NPDES Permit re-application submitted to EPA on July 30, 2004.
The Laboratory’s new NPDES point-source permit is anticipated to be issued in 2006 and will include one
sanitary outfall and 16 industrial outfalls for a total of 17 permitted outfalls.
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Figure 2-3. Number and type of permitted NPDES outfalls at LANL over the past 13 years.

The Laboratory’s NPDES outfall permit requires weekly, monthly, and quarterly sampling to demonstrate
compliance with effluent quality limits. The Laboratory also collects annual water-quality samples at all

outfalls. The Laboratory reports analytical results to EPA and NMED at the end of the monitoring period for
each respective outfall category. During 2005, none of the 126 samples collected from the Sanitary Wastewater
Systems (SWWS) Plant’s outfall exceeded effluent limits for residual chlorine; however, one of the 949 samples
collected from industrial outfalls exceeded effluent limits. Figure 2-4 shows the number of effluent exceedances
over the past 12 years. Monitoring data obtained from sampling at NPDES permitted outfalls are available online
at http:/www.lanl.gov/community/environment/h2o/.

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
Calendar Year

Figure 2-4. Number of exceedances of NPDES outfall effluent limits over the past 12 years.
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The following is a summary of the corrective actions taken by the Laboratory during 2005 to address the NPDES
outfall permit noncompliance cited above.

TA-3-22 Outfall 001 Power Plant. On December 12, 2005, a total residual chlorine concentration of 0.34 mg/L
exceeded the NPDES daily maximum permit limit of 11 pg/L and the Minimum Quantification Level (MQL)

of 100 ug/L in NPDES Permit NM0028355. The noncompliance was attributed to fluctuating levels of chlorine
in the treated re-use water coming from the sanitary plant and inadequate operational sampling. The immediate
corrective action was to increase the drip-rate of the chlorine neutralizer. The long-term corrective actions are to
change the sampling point for operational samples and to install an automated monitoring system that will inject
chlorine neutralizer based on flow rate coming from the sanitary plant.

b. National Pollutant Discharge Elimination System Sanitary Sewage Sludge Management Program

The Laboratory’s WA-Site (TA-46) SWWS Plant is an extended-aeration, activated-sludge sanitary wastewater
treatment plant. The activated-studge treatment process requires periodic disposing of excess sludge
(waste-activated sludge) from the plant’s clarifiers to synthetically lined drying beds. After air-drying for a

- minimum of 90 days to reduce pathogens, the dry sludge is characterized and then disposed of as a New Mexico
Special Waste. Monitoring data obtained from routine characterization of SWWS Plant sludge is available online
at http://www.lanl.gov/community/environment/h20/. During 2005, the SWWS Plant generated approximately
36.89 dry tons (73,790 dry Ib) of sewage sludge. All of this sludge was disposed of as a New Mexico Special Waste
at a landfill authorized to accept this material.

<, National Pollutant Discharge Elimination System Industrial Point Source Permit
Compliance Evaluation Inspection

NMED’s Surface Water Quality Bureau conducted an NPDES Outfall Compliance Evaluation Inspection (CEI) on
May 24 and 25, 2005, at 15 facilities throughout the Laboratory.

From the inspections, NMED prepared three reports: a report for Qutfall 051, a report for Qutfall 13S, and a
report for the other 13 outfalls. Evaluation ratings were 4, 3, and 4 respectively on a scale of 1 to 5, with 5 for very
reliable self-monitoring programs, 3 for satisfactory, and 1 for very unreliable programs. Below is a summary of
the corrective actions taken by the Laboratory to address some deficiencies noted in the CElI Reports.

1. DOE/LANL reporting “0” on Discharge Monitoring Reports (DMRs) without EPA authorization
for parameters not on the list in Part IL.B. The Laboratory will include the “<” symbol and will report
non-detects as < DL (detection limit) for those parameters not specified in Part II of the permit.

2. TA-46 sanitary treatment facility not sufficiently operated or maintained at all times to minimize
upsets, Sanitary treatment plant personnel will include a check of clarifier short-circuiting and the rubber
components on the daily inspections. If any problems are noted, a corrective maintenance ticket will be
written to correct the problem(s) as soon as possible, instead of waiting until a preventive maintenance
request is issued. The sanitary treatment facility operators will also consider an increase in the frequency
of solid wasting and/or increasing the return activated sludge pump rate.

3. Within the chlorine contact chamber, there were grease balls, approximately 3 mm in size, as well
as some grit observed before effluent exited the treatment system via the Parshall flume. A new
grease interceptor and discharge line were installed in July 2005. Installation of the inlet line to the grease
interceptor from the Otowi kitchen was completed in late 2005. Several lines into the old grease trap will
be removed and connected to the new grease interceptor before it can become fully operational.

4. Requested documentation for Qutfall 051 was not provided. Per NMED’s request on May 31, 2005,
sampling documentation from data packages for 2004 water quality standards, October, November,
and December was provided to the inspector for Outfall 051. The complete data packages for October,
November, and December 2004 for Outfall 051 were provided to NMED with the Laboratory’s response
letter. Also included with the response were the logbook entries. for supportmg pH measurements
recorded on the October, November, and December DMRs.
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5. The pH on DMRs conflict with pH on summary sheets for Qutfall 051. The Laboratory’s permit
requires a weekly grab sample for pH at Qutfall 051. TA-50 Radioactive Liquid Waste Treatment Facility
(RLWTF) personnel also collect “operational” pH samples using a continuous pH monitor. The “internal
summary sheet” will be modified to clarify that the continuous pH readings are operational samples.

6. Contradictory and largely incomprehensible language describing tritium results in the second
paragraph of the cover letter accompanying the yearly Water Quality Standards DMR. The
Laboratory will address NMED’s concern by re-writing the language in future DMRs.

7. Samples obtained at the sample sink inside the RLWTF apparently do not qualify as
“representative” of the permitted activity. Corrective actions have been completed to address NMED
concerns regarding representative sampling.

d. NPDES Storm Water Construction Permit Program

The NPDES Construction General Permit (CGP) Program regulates storm water discharges from construction
activities disturbing one or more acres, including those construction activities that are part of a larger common
plan of development collectively disturbing one or more acres.

LANL and the general contractor apply individually for NPDES CGP coverage and are permittees at most
construction sites. Compliance with the NPDES CGP includes the development and implementation of a Storm
Water Pollution Prevention (SWPP) Plan before soil disturbance begins and site inspections once soil disturbance
has commenced. A SWPP Plan describes the project activities, site conditions, and Best Management Practices
(BMPs) required for reducing pollution in storm water discharges and protecting endangered or threatened
species and critical habitat. Compliance with the NPDES CGP is demonstrated through inspections and reports
that document the condition of the site and corrective actions required to keep pollutants from moving off

the construction site. Data collected from these reports is tabulated monthly and annually in the form of Site
Inspection Compliance Reports.

During 2005, the Laboratory implemented and maintained 64 construction site SWPP Plans and addendums to
SWPP Plans and performed 833 storm water inspections. The Laboratory uses a geographic information system
(GIS) to manage project information and generate status reports that facilitate Appendix F reporting. During

the final quarter of 2003, 97.3 percent of the Lab’s construction projects were in compliance with NPDES CGP
requirements. At the end of 2005, 100 percent of the Laboratory’s permitted sites were in compliance with the
CGP. Corrective actions implemented in 2005 account for the improved compliance status from 2004. The overall
compliance percentage in 2005 was 93 percent for all inspections compared to 76 percent in 2004. The LANL
storm water team identified problems leading to noncompliances and difficulties with stabilizing disturbed
landscapes. These mitigating factors have been incorporated into the team’s Quality Improvement Performance
Report. To further reduce future CGP noncompliances and increase Laboratory project manager and construction
personnel awareness of CGP requirements, the storm water team is revising the BMP guidance document,
developing a CGP training program, revising business and Request for Proposal contract language, and providing
presentations on environmental requirements to contractors at pre-bid presentations. In addition, construction

site representatives and/or LANL project managers are now required to attend storm water inspections to raise
awareness of noncompliances and potential noncompliances and to ensure appropriate corrective measures for
BMPs are implemented.

e, NPDES Industrial Storm Water Program

The NPDES Industrial Storm Water Permit Program regulates storm water discharges from identified regulated
industrial activities (including SWMUSs) and their associated facilities. These activities include metal fabrication;
hazardous waste treatment, storage, and disposal; landfilling operations; vehicle and equipment maintenance;
recycling activities; electricity generation; and asphalt manufacturing.

LANL, UC, and the DOE are co-permittees under the EPA 2000 NPDES Storm Water Multi-Sector General
Permit for Industrial Activities (MSGP-2000). The MSGP-2000 requires the development and implementation of
site-specific SWPP Plans, which must include identification of potential pollutants and activities and implementing
BMPs. Permit requirements also include the monitoring of storm water discharges from permitted sites.
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In 2005, LANL implemented and maintained 15 SWPP Plans under the MSGP-2000 covering 25 facilities and
site-wide SWMUs. Compliance with the MSGP-2000 requirements for these sites is achieved primarily by
implementing the following:

o [dentifying potential pollutants and activities that may impact surface water quality and identifying and
providing controls (BMPs) to limit the impact of those poliutants.

Developing and implementing facility-specific SWPP Plans.

@ Monitoring storm water runoff at facility gauging stations for industrial sector-specific benchmark
parameters, and visually inspecting storm water runoff to assess color; odor; floating, settled, or
suspended solids; foam; oil sheen; and other indicators of storm water pollution. Flow-discharge
information is reported in Shaull et al. (2006) and in DMRs submitted to EPA and NMED.

The MSGP-2000 expired October 30, 2005, without EPA issuing a new permit. Administrative continuance of the
MSGP-2000, which requires continued compliance with the expired permit requirements, was granted to existing
permit holders. This continuance will remain in effect until a new permit is issued. On December 1, 2005, EPA
issued a draft MSGP with expected issuance of the final permit sometime in 2006. Proposed changes to the permit
include increased storm water monitoring requirements, changes in benchmark monitoring parameters, increased
inspection frequencies, additional SWPP Plan content requirements, and increased requirements for BMP
selection, implementation, and maintenance.

f. Federal Facility Compliance Agreement/Administrative Order

On February 3, 2005, DOE entered into a compliance agreement with EPA to protect surface water quality at

the Laboratory through a Federal Facility Compliance Agreement (FFCA). The FFCA establishes a compliance
program for the regulation of storm water discharges from SWMUs and AOCs until such time as those sources
are regulated by an individual storm water permit pursuant to the NPDES Permit Program. All SWMUs and
AQCs (collectively, Sites) are covered by this agreement. On March 30, 2005, EPA issued an Administrative Order
(AO) to the Laboratory that coincides with the FFCA.

The FFCA/AQ establishes a schedule for monitoring and reporting requirements and requires the Laboratory to
minimize erosion and the transport of pollutants or contaminants from Sites in storm water runoff.

The FFCA/AOQ requires two types of monitoring at specified sites, pursuant to two monitoring management plans,
including: 1) watershed sampling at approximately 60 automated gauging stations at various locations within

the Laboratory canyons pursuant to a Storm Water Monitoring Plan (SWMP); and, 2) site-specific sampling

at approximately 294 Sites, on a rotating basis pursuant to a SWMU Storm Water Pollution Prevention Plan
(SWMU/SWPPP) over a four year period. The purpose of storm water monitoring is to determine if there is a
release or transport of pollutants/contaminants into surface water that could cause or contribute to a violation

of applicable surface water quality standards. If a release or transport occurs, it may be necessary to implement
BMPs to reduce erosion or to re-examine, repair, or modify existing BMPs to reduce erosion. The SWMU/
SWPPP must also describe an erosion control program to control and limit contamination migration and transport
from Sites and to monitor the effectiveness of controls at the Sites.

In 2005, the Laboratory completed the following tasks:

1. Submitted the annual modification of the SWMP that describes how the telemetry-based network of
monitoring stations would be used to implement watershed-scale monitoring at the Laboratory;

2. Submitted the annual modification of the SWPP for SWMU/AOCs that describes site-specific monitoring
and erosion control program at SWMU/AQCs;

3. Submitted administratively complete individual permit application for storm water discharges from
SWMUs, March 2005;

4. Submitted all monthly water screening action level exceedance reports and quarterly status reports
required by the FFCA on schedule;
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5. Completed the following fieldwork:
> Installed 40 new site-specific samplers to bring the total to 80;
»  Collected 312 storm water samples at site-specific locations;
> Collected 191 storm water samples at gauge locations;
& Conducted 1,087 inspections at 294 Sites;
> Completed 248 new BMP installations; and

Completed maintenance of BMPs at 151 sites.

g. Aboveground Storage Tank Compliance Program

The Laboratory’s Aboveground Storage Tank (AST) Compliance Program is responsible for ensuring compliance
with the requirements established by EPA (CWA, 40 CFR, Part 112) and NMED Petroleum Storage Tank Bureau
Regulations (20.5 NMAC). During 2005, the Laboratory was in full compliance with both EPA and NMED
requirements.

The Spill Prevention Control and Countermeasures (SPCC) Plan establishes the federal requirements for the
AST Compliance Program, as required by the CWA (40 CFR, Part 112, Oil Pollution Prevention Regulations).
Comprehensive SPCC Plans are developed to meet EPA requirements that regulate water pollution from oil spills.

EPA proposed extending compliance deadlines for meeting new regulatory requirements under the federal Clean
Water Act (40 CFR, Part 112). Proposed new regulations will require the Laboratory to modify and implement its
SPCC Plans by October 31, 2007. The primary modifications address AST storage capacity, inspection frequency,
and integrity testing requirements. The Laboratory has completed all modifications to existing and new SPCC
Plans and continues to implement those modifications.

On August 15, 2003, NMED implemented new regulations that combined requirements for underground storage
tanks and ASTs (20.5 NMAC). The Laboratory continues to maintain and operate ASTs in compliance with 20.5
NMAC. In July 2003, the Laboratory paid annual AST registration fees ($100 per AST) to NMED.

During 2005, the Laboratory continued to work on removing and decommissioning ASTs that were no longer in
service. In 2005, we developed a quarterly assessment program for AST systems to assist Laboratory AST owners
and operators in meeting regulatory compliance requirements and associated deadlines.

NMED conducted AST inspections on June 28, 2005 and July 19, 2005 at various Laboratory facilities. The
NMED cited no violations during these inspections.

On February 21, 2002, the Laboratory notified EPA, NMED, and the National Response Center of a discharge

of approximately 48,000 gallons of diesel fuel into the environment from a tank at TA-21-57. Soil removal and
sampling were performed in accordance with Laboratory, state, and federal regulatory requirements to determine
the extent of the leak. The Laboratory completed characterization of the release in December 2003 and is
continuing to work with NMED on a path forward for mitigation efforts. In 2005, the Laboratory worked on
developing a Sampling and Analysis Plan to conduct additional characterization of the TA-21-57 diesel release
site to further evaluate subsurface diesel contamination. Additional characterization will provide information
needed for establishing current conditions for the subsurface diesel contamination. Upon evaluation of additional
characterization, the Laboratory intends to develop applicable processes for site mitigation.

On April 3, 2003, the Laboratory notified NMED of the discovery of diesel-contaminated soil near the TA-3
Power Plant AST (TA-3-26). The Laboratory completed initial characterization of the diesel contaminated soil

in April 2004 and is continuing to work with NMED on a path forward for additional characterization and
mitigation efforts. In 2005, the Laboratory began developing a Sampling and Analysis Plan to conduct secondary
characterization at the TA-3-26 site to further evaluate nature and extent of the diesel contaminated soil.
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h. Dredge and Fill Permit Program

Section 404 of the CWA requires the Laboratory to obtain permits from the US Army Corps of Engineers to
perform work within perennial, intermittent, or ephemeral watercourses. Section 401 of the CWA requires
states to certify that Section 404 permits issued by the Corps will not prevent attainment of state-mandated
stream standards. NMED reviews Section 404/401 joint permit applications and then issues separate Section

401 certification letters which may include additional permit requirements to meet state stream standards for
individual Laboratory projects. In addition, the Laboratory must comply with 10 CFR 1022, which specifies how
DOE sites comply with Executive Order 11988, Floodplain Management, and Executive Order 11990, Protection
of Wetlands.

During 2005, two Section 404/401 permits were issued to the Laboratory for (1) the Pueblo Canyon Channel
Stabilization Project in Pueblo Canyon (Nationwide Permit No. 13, Bank Stabilization) and (2) the Security
Perimeter Road Project in an ephemeral tributary to Twomile Canyon (Nationwide Permit No. 14, Road
Crossings). In addition, LANL reviewed 916 excavation permits and 132 project profiles for potential impacts to
watercourses, floodplains, or wetlands. No Floodplain/Wetland Assessments were prepared in 2005.

No violations of the DOE Floodplains/ Wetlands Environmental Review Requirements were recorded. NMED and
the Corps of Engineers did not inspect active sites permitted under the Section 404/401 regulations during 2005.

8. Safe Drinking Water Act

Los Alamos County, as owner and operator of the Los Alamos water supply system, is responsible for compliance
with the requirements of the federal Safe Drinking Water Act (SDWA) and the New Mexico Drinking Water
Regulations (NMEIB 2002). The SDWA requires Los Alamos County to collect samples from various points

in the water distribution systems at the Laboratory, Los Alamos County, and Bandelier National Monument to
demonstrate compliance with SDWA maximum contaminant levels (MCLs). EPA has established MCLs for
microbiological organisms, organic and inorganic constituents, and radioactivity in drinking water. The state

has adopted these standards in the New Mexico Drinking Water Regulations. EPA has authorized NMED to
administer and enforce federal drinking water regulations and standards in New Mexico. In 2005, the Laboratory
conducted additional confirmation monitoring of the Los Alamos water supply system for quality assurance
purposes. Chapter 5 presents these data.

In 2005, Los Alamos County and NMED conducted sampling for microbiological organisms, nitrate+nitrite

(as N), radionuclides, total trihalomethanes, total haloacetic acids, volatile and semi-volatile organic compounds,
and heavy metals in drinking water for SDWA compliance purposes. In addition, lead and copper samples were
collected from 34 residential taps. Results showed that all samples were compliant with SDWA MCLs. More
information on the quality of the drinking water from the Los Alamos Water Supply System is in the County’s
annual Consumer Confidence Report, available online at: http:/www.lac-nm.us/.

NMED did not conduct an inspection of the drinking-water system in 2005.

9. Groundwater

a, Groundwater Protection Compliance Issues

DOE Order 450.1 requires the Laboratory to prepare a groundwater protection management program plan to
protect groundwater resources in and around the Los Alamos area and ensure that all groundwater-related
activities comply with the applicable federal and state regulations. The March 2005 Consent Order superseded
Module VIII of the RCR A Hazardous Waste Facility Permit, which required the Laboratory to collect information
about the environmental setting at the facility and to collect data on groundwater contamination.

The Laboratory completed activities under the Hydrogeologic Workplan (LANL 1998a) in 2004. The
Hydrogeologic Workplan defined a multiyear drilling and hydrogeologic analysis program to characterize the
hydrogeologic setting of the Pajarito Plateau. The program provided a greater understanding of the geology,
groundwater flow, and geochemistry beneath the 40-square-mile Laboratory area. The program culminated in a
report, entitled “Los Alamos National Laboratory’s Hydrogeologic Studies of the Pajarito Plateau: A Synthesis
of Hydrogeologic Workplan Activities (1998-2004),” which was published in December 2005. This report

IR,
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Figure 2-5. Intermediate-perched and regional aquifer characterization wells at LANL and vicinity.

summarizes all information on groundwater data collected as part of Hydrogeologic Workplan activities.
Figure 2-5 below depicts the location the intermediate-perched and regional groundwater aquifer characterization
wells and supply wells installed before and after 1998 (i.e., the initiation of the Hydrogeologic Workplan).

- Sample analytical, water-level, well-construction, and other programmatic data can be reviewed online on the

Laboratory’s Water Quality Database website, http:/www.lanl.gov/community/environment/h20/.

New Mexico Water Quality Control Commission (NMWQCC) regulations control liquid discharges onto or below
the ground surface to protect all groundwater in New Mexico. Under the regulations, when required by NMED,

a facility must submit a groundwater discharge plan and obtain NMED approval (or approval from the Qil
Conservation Division for energy/mineral-extraction activities). Subsequent discharges must be consistent with
the terms and conditions of the discharge plan.

In 2005, the Laboratory had one approved groundwater discharge plan (Table 2-1) for the TA-46 SWWS

Plant. On August 27, 2002, the Laboratory submitted a renewal application for the SWWS Plant groundwater
discharge plan. NMED approval was pending at the end of 2005. On August 20, 1996, the Laboratory submitted
a groundwater discharge plan application for the RLWTF at TA-50. As of December 31, 2005, NMED approval of
the plan was still pending.
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b. Compliance Activities

Early in 2005, the Laboratory conducted work as part of the Hydrogeologic Characterization Program, as
described in the Hydrogeologic Workplan (LANL 1998). However, the Laboratory performed most of the work

in 2005 pursuant to the Consent Order, which was signed by NMED, DOE, and UC in March 2005. By the end
of 2005, LANL installed 21 additional characterization wells. The characterization wells were drilled using

air rotary in the vadose zone and rotary with water, foam, mud, or EZ-MUD (a polymer) in the saturated zone.
Geologic core was collected in the upper vadose zone in some of the wells and geologic cuttings were collected at
defined intervals during the drilling operations and described to record the stratigraphy encountered. Geophysical
logging was conducted in each well to enhance the understanding of the stratigraphy and rock characteristics.

The characterization borehole and wells include the following:
s CdV-16-2(i)r in Cafon de Valle,
= LADP-5 in DP Canyon,
= LAQI-3.2 in Los Alamos Canyon,
o LAOI-7 in Los Alamos Canyon,
s R-3i in Los Alamos Canyon,
o R-10 and R-10A in Sandia Canyon,
@ R-16A in Cafiada del Buey,
= R-17 on a Pajarito Canyon bench,
v R-23i in Pajarito Canyon,
s R-24 in Bayo Canyon, and
s R-27 in Water Canyon.

Intermediate well CdV-16-2{i)r is located on the mesa top in TA-16. It replaces well CdV-16-2(i), which was
drilled and installed in December 2003 but did not sustain water in the well. CdV-16-2(i)r was drilled in an
attempt to complete a monitoring well at the same location to evaluate water quality in the deep intermediate
perched zone. It was drilled approximately 50 ft northwest of the original well. The area’s primary chemicals

of potential concern are high explosives that have been discharged from TA-16 and possibly from other nearby
sites. The single screened well was installed within the upper portion of the Puye Formation. The depth to water
remained steady at a depth of approximately 840 ft after the well was completed at a total depth of 863.2 ft.

Intermediate borehole LADP-5 was drilled in November 2005 on the south rim of DP Canyon within TA-21,
LADP-5 was drilled to identify the western extent of tritium, nitrate, and perchlorate contamination found in
monitoring wells R-6/6i and production well Otowi-4. However, measurable groundwater was not encountered
in either the corehole or borehole. Therefore, a monitoring well was not installed at the LADP-5 location.
Subsequently, both the borehole and corehole were plugged and abandoned. '

lntermediate well LACI-3.2 is located in Los Alamos Canyon in the northern portion of the Laboratory. Well
LLAOI-3.2 was drilled to define the lateral extent of the deeper perched groundwater found in the Puye Formation at
wells Otowi-4 (O-4) and R-6i. LAOI-3.2 was drilled in February 2005 with a target depth of 300 ft below ground
surface {bgs); however, drilling was halted at 165 ft bgs to install an intermediate perched zone monitoring well for
groundwater encountered in the Guaje Pumice Bed. LAOI-3.2 was installed to 165 ft bgs with a single screened
interval from 153.3 to 162.8 ft bgs; the water level after well installation was approximately 136 ft bgs.

Intermediate well LAOI-7 was drilled in August and September 2005 in lower Los Alamos Canyon within
TA-72. The well was drilled to identify the western extent of perched-intermediate groundwater within the Cerros
del Rio basalt found at wells R-9/R-9i and to help define the eastern extent of contamination in the vadose zone in
lower Los Alamos Canyon. The well was constructed with a single screen approximately 20 ft below the perched-
intermediate water zone at a total completed depth of 264.9 ft.
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Regional well R-3i is located in Los Alamos Canyon, west of the White Rock "Y.” The primary purpose of the
well is to target the zone(s) within the regional aquifer that contain the same contaminants (nitrate, perchlorate, and
tritium) as well O-1. Drilling started in August 2005 and was completed in the Puye Formation at a total of

268.3 ft. The regional aquifer table is at a depth of 190.9 ft in the Cerros del Rio Basalt. The well was

constructed with a single screened interval from 215.2 to 220 ft bgs.

Regional wells R-10a and R-10 are located in lower Sandia Canyon on Pueblo de San Ildefonso property. R-10a was
installed to monitor water quality in the upper portion of the regional aquifer; R-10 was installed to monitor water
quality and to evaluate the effects of nearby water supply pumping on the deeper portions of the regional aquifer. The
majority of the fieldwork for these wells was conducted between June 27 and November 4, 2005, R-10a was drilled to
a total depth of 765 ft using air-rotary and fluid-assisted air-rotary techniques. A well was installed with one screened
interval from 690 to 700 ft bgs. The depth to water after the installation of R-10a was 623.83 fi bgs. R-10 was

drilled 56 ft east of R-10a to a total depth of 1,165 ft bgs using air rotary and mud rotary drilling techniques; it was
completed with two screened intervals, one between 874 and 897 ft bgs and one between 1,042 and 1,065 ft bgs.

Regional well R-16A (also known as R-16R) was drilled in September 2005 south of Cafiada del Buey,
approximately 3,000 ft northwest of the Rio Grande and near the town of White Rock. R-16A was drilled to monitor
the upper portion of the regional aquifer, replacing the blocked upper screened interval in R-16. The purpose of R-16
(and R-16A) was to determine the depth of the water table and vertical gradients for the regional aquifer near the
Rio Grande, serve as monitoring points between TA-54 and the Rio Grande, and aid in determining the relationship
between the regional water table and springs in White Rock Canyon. The well was constructed with a single screen
at the water table at a total completed depth of 631.4 ft.

Regional well R-17 is located in Pajarito Canyon and was installed to evaluate perched intermediate and regional
groundwater in the west-central region of the Laboratory downstream of release sites in TA-03, -06, -59, and -69.
A corehole was advanced to 300.9 ft bgs and the R-17 borehole was drilled to a total depth of 1,167 ft bgs. A well
was installed with two screened intervals, one from 1,057 to 1,080 ft bgs and one from 1,124 to 1,134 ft bgs, in
the regional aquifer within the Puye Formation. The depth to water for the isolated upper screen is approximately
1,036.2 ft bgs and for the isolated lower screen it is 1,037.7 ft bgs.

Intermediate well R-23 was drilled in October 2005 in lower Pajarito Canyon, south of Pajarito Road. The well
was drilled to sample perched intermediate groundwater encountered during the drilling of R-23. The 550.7-ft well
was constructed with a dual-screened inner well, and a shallow single-screened well in the annular space. Perched
intermediate water in the inner wells was at 405.8 ft after well completion.

Regional well R-24 was drilled in August 2005 in Bayo Canyon, near the northeastern portion of the Laboratory.
The purpose of R-24 was to drill and sample 300-ft-deep corehole and to drill and install a regional aquifer
monitoring well. The well was constructed with a single screen approximately 100 ft below the regional water table
at a total completed depth of 861 ft.

Regional well R-27 was drilled in October 2005 in Water
Canyon within TA-36 in the south-central portion of the
Laboratory. The purpose of R-27 is to monitor regional
groundwater for potential contamination from TA-16 and
other nearby sites. The well was constructed with a single
screen approximately 40 ft below the regional water table at
a total completed depth of 878.7 ft.

In addition to the site-wide hydrogeologic characterization
wells, the Laboratory made substantial progress in 2005 on
investigating groundwater in Mortandad Canyon and at two
TA-3 SWMUs (see the Mortandad Canyon Groundwater
Work Plan, LANL 2003d and Investigation Report for
Solid Waste Management Units 03-010(a) and 03-00l(e) at
Technical Area 3, LANL 2005a).
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Seven wells were installed on Laboratory property in and adjacent to Mortandad Canyon as part of investigation of
Mortandad Canyon groundwater. The purpose of these intermediate wells was to improve the conceptual model of
the geology, hydrogeology, and hydrochemistry of the area and to provide data for numerical models that address
contaminant migration in the vadose (unsaturated) zone.

The alluvial wells were planned to characterize groundwater flow and determine contaminant distributions within
alluvial perched water systems, and the piezometers were planned to evaluate the water table response to seasonal
infiltration and to characterize hydraulic gradients and conductivities.

Intermediate well MCO1-1 is located in TA-35 within Mortandad Canyon, approximately 0.25 miles east of

the TA-50 outfall. It was specifically installed to determine if contaminant releases have affected the quality

of intermediate perched groundwater between the TA-50 outfall and Test Well 8. Air-rotary drilling started in
November 2004 and was completed in January 2005 at a total of 843.2 ft. The well was constructed with a single
screen at the water table. However, water has not accumulated in this well so well development, aquifer testing, and
pump installation have not been performed.

Intermediate well MCO!-6 is located in TA-5 within Mortandad Canyon and was drilled from November 2004
through January 2005 to a total depth of 720 ft bgs using air-rotary drilling. The well was constructed with a
single-screened interval from 686 to 708 ft bgs, near the base of the Cerros del Rio basalt. The total depth of the
well was 713 ft bgs. On January 21, 2005, the depth to water after well installation was 665.80 ft bgs.

Intermediate well MCOI-8 is located in TA-5 within Mortandad Canyon and was drilled from November 2004
through January 2005 to a total depth of 745 ft bgs using air-rotary and fluid-assisted drilling methods. The well
was completed in the Cerros del Rio Basalt with a single screened-interval from 665 to 675 ft bgs. The depth to
water after installation of the well screen was 656.7 ft bgs.

Intermediate borehole MCO1-10 is located on the mesa top south of Mortandad Canyon, approximately 3,500 ft
east of water production well PM-5. MCOI-10 was drilled from November 2004 through February 2005 to a total
depth of 1,050 ft bgs using air-rotary and fluid-assisted air-rotary drilling methods. The well was completed 76 ft
into the Puye Fanglomerate; however, no intermediate-perched groundwater was observed entering the borehole, so
the borehole was plugged and abandoned.

Alluvial well MCA-1 is located in upper Mortandad Canyon and was hand-augered to a total depth of 5.9 ft bgs
where the Tshirege Member of the Bandelier tuff was encountered in January 2005. Water was encountered at
3.3 ft bgs in the surficial alluvium. The well was cased to a depth of 5.9 ft bgs and constructed with a single
screened interval from 2.4 to 5.4 ft.

Aluvial well MCA-4 is located in middle Mortandad Canyon and was hand-augered to a total depth of 5.4 ft bgs
where the Tshirege Member of the Bandelier tuff was encountered in February 2005. Water was encountered at

5 ft bgs in the alluvium. The well was cased to a depth of 5.4 ft bgs and constructed with a single screened interval
from 3.3 to 5.3 ft.

Alluvial well MCA-5 is located in upper Mortandad Canyon and was hand-augered to a total depth of 6 ft bgs in
February 2005. Water was encountered at 4 ft bgs in the alluvium. The well was cased to a depth of 6 ft bgs and
constructed with a single screened interval from 1.75 t6 5.75 ft.

In June 2005, monitoring wells were installed in three of the 14 boreholes drilled near SWMU 03-010(a) and
SWMU 03-001(e) to monitor shallow alluvial groundwater. Monitoring wells 03-B-9, 03-B-10 and 03-B-13 were
completed with single screens and range in depth from 30.6 to 31.5 ft bgs.

10. National Environmental Policy Act

The intent of the National Environmental Policy Act (NEPA) (42 U.S.C. 4331 et seq.) is to promote productive
harmony between humans and the environment. Federal agencies such as the DOE/NNSA must consider the
environmental impacts of proposed projects and assure public participation as part of the decision-making
process. The Laboratory’s Ecology Group devotes considerable resources to assist NNSA in compliance with
the NEPA, pursuant to DOE Order 0451.1B. Proposed projects and actions at LANL are reviewed by the group
to determine if there are resource impacts, and the appropriate coverage under NEPA, and provides these
recommendations to NNSA.. NEPA has made a positive contribution in support of LANL’s ongoing missions.
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58 Environmental Surveillance at Los Alamos during 2005




2. COMPLIANCE SUMMARY

The following NEPA analyses were prepared or reviewed in 2005:

a. NEPA Compliance Review for Proposed Modifications to the Security Perimeter Project at
Los Alamos National Laboratory

Recent proposed Security Perimeter Project modifications would have altered some aspects of the original
Security Perimeter Project as it was described in the DOE Environmental Assessment (EA)-1429 and
subsequently revised in the March 2004 NEPA Compliance Review. Specifically, this project would relocate

the proposed access control station near the intersection of West Jemez Road (also known as State Road 501)
with State Road 4 to a location just west of the intersection of West Jemez Road and Camp May (the Ski Hill
Road). The Pajarito Road access control stations would remain in operation as previously analyzed in DOE/
EA-1429. This analysis compared the potential environmental consequences to resources that would result from
implementing the proposed modifications to the Security Perimeter Project with EA-1429 and the five other
applicable subject EAs previously identified. In all cases, the consequences would likely be less than previously
analyzed and therefore are bounded by DOE/EA-1429 and the other applicable EAs. The analysis concluded that
the proposed modifications would not result in changes to affected resources that exceed what has previously been
analyzed and determined to have no significant impacts. Therefore, a new EA was not required. Subsequent legal
actions by the Incorporated County of Los Alamos have resulted in an agreement between the NNSA and the
County regarding specific design aspects of the proposal.

b. NEPA Compliance Review for Proposed Modifications to DOE/EA-1409

On July 30, 2002, DOE/NNSA issued a Finding of No Significant Impact (FONSI) for DOE/EA-1409, Proposed
Modifications to the Environmental Assessment for the Proposed Issuance of an Easement to Public Service
Company of New Mexico for the Construction and Operation of a 12-in. Natural Gas Pipeline within Los Alamos
National Laboratory (DOE 2002). Further changes, primarily to the proposed alignment of the natural gas line,
have been proposed since that time, and these require a subsequent NEPA review. Construction of this project was
delayed through 2003 and 2004 due to wildfire concerns and drought conditions. Recent modifications proposed
for the alignment of the natural gas line within Los Alamos Canyon would have altered some aspects of the
original project as it was described in the EA-1409. Specifically, the proposed natural gas line would not run in an
easement under the electrical lines within Los Alamos Canyon, but underneath the existing unpaved access road.
The analysis concluded that the proposed modifications would not result in changes to affected resources that
exceed what has previously been analyzed and determined to have no significant impacts. Therefore, a new EA
was not required.

c. New LANL Site-Wide Environmental Impact Statement (SWEIS)

DOE NEPA implementing regulations (10 CFR Part 1021.330[d]) require a SWEIS to be reviewed at least every
five years and a Supplemental Analysis performed to examine whether the SWEIS still adequately covers site
operations. DOE/NNSA LASO produced a Supplemental Analysis in September 2004 that was reviewed by
DOE-HQ. In October 2004, DOE-HQ made the decision to expand the Supplement Analysis to a Supplemental
SWEIS. In April 2005, DOE-HQ decided to convert the Supplemental SWEIS to a full SWEIS and consider three
alternatives for future operations at LANL. The new SWEIS would consider operations for a period of five years,
2007-2011. The three SWEIS alternatives being considered are as follows:

1. The No Action Alternative: This alternative would continue operations at current levels. This
alternative considers the levels of operation covered in the 1999 SWEIS Record of Decision Expanded
Operations Alternative. This alternative would include updates on the operations of the 15 Key Facilities
defined in the 1999 SWEIS to anticipate operational levels over the next five years and consideration of
new facilities proposed for construction over this period.

2, The Expanded Operations Alternative: This alternative would include the No Action Alternative plus
new or enhanced facilities for ongoing operations. Waste management levels would increase. The major
change in this alternative would be the increase in pit production to 50 pits/year in the current TA-55
facilities (same PF-4 facility).
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3. The Reduced Operations Alternative: This alternative would include operational reductions at certain
facilities while enhancing some facilities for ongoing operations. Pit production would remain at the
1999 SWEIS Record of Decision levels of 20 pits/year. The major changes considered in this alternative
are the closing of LANSCE and a reduction in operations of approximately 20 percent for DARHT and a
20 percent reduction in firing site operations.

The three alternatives will be analyzed and a preferred alternative will be selected. The preferred alternative could
include elements from all three of the alternatives, but no decisions have been made on what elements of the three
alternatives will be included.

The SWEIS document is being prepared by Science Applications International Corporation (SAIC) under contract
with DOE/NNSA LASO. Data gathering to support this effort and three project specific analyses are being
prepared by LANL staff. A concurrence draft of the SWEIS was produced in February 2006. The date for the
issuance of a Record of Decision on the new SWEIS is April 2007,

1. Endangered Spacies Act ,

The Endangered Species Act requires, among other things, federal agencies to ensure that agency action is not
likely to jeopardize the continued existence of any threatened or endangered species and to consult with the
US Fish and Wildlife Service on any prospective action that will likely affect a listed threatened or endangered
species.

The Laboratory was in full compliance with the Endangered Species Act during 2005, During 2005, LANL
reviewed 962 excavation permits and 125 project profiles (Permits and Requirements Identification System) for
potential impacts to threatened or endangered species. LANL prepared Biological Assessments for the following
four NNSA/DOQE projects in support of informal consultations with the US Fish and Wildlife Service:

o Asphalt Batch Plant and Rock Crushing Operation on Sigma Mesa
s RedlLANLNet (classified computing) Infrastructure Expansion Program
s Construction and Monitoring of Permeable Reactive Barriers

s Mexican Spotted Owl habitat redelineation

12, Migratory Bird Treaty Act

Under the provisions of the Migratory Bird Treaty Act, it is unlawful “by any means or manner to pursue, hunt,
take, capture [or] kill” any migratory birds except as permitted by regulations issued by the US Fish and Wildlife
Service. The unauthorized take of migratory birds is a strict liability criminal offense that does not require
knowledge or specific intent on the part of the offender. As such, even when engaged in an otherwise legal activity
where the intent is not to kill or injure migratory birds, violations can occur if bird death or injury results. The
US Fish and Wildlife Service has enforced the Migratory Bird Treaty Act with discretion, focusing on individuals
or organizations that take birds with disregard for the law, particularly where no valid conservation measures have
been employed. In doing so, the Service has been able to focus its limited resources on working cooperatively
with various industries, agencies, and individuals to reduce impacts on migratory birds.

The Laboratory incorporated best management practices (BMPs) for protecting migratory birds into its Job
Hazard Analysis Tool. Personnel from LANL received training for migratory bird protection measures at the
annual New Mexico Avian Protection Workshop.

13. Cultural Resources

The goal of the National Historic Preservation Act is to have federal agencies act as responsible stewards of the
nation’s resources when their actions affect historic properties. Section 106 of the National Historic Preservation
Act requires federal agencies to take into account the effects their projects may have on historic properties and
to allow for comment by the Advisory Council on Historic Preservation. The Section 106 regulations outline a
project review process that is conducted on a project-by-project basis.

- - 2 R
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In 2005, the Laboratory conducted 33 projects that required some field verification of previous survey information.
In addition to the seven new archaeological sites identified this fiscal year, we identified 19 historic buildings.
Forty-one archaeological sites and 10 historic buildings were determined eligible for the National Register of
Historic Places.

The Laboratory began the fourth year of a multiyear program of archaeological excavation in support of the Land
Conveyance and Transfer project. The DOE/NNSA is in the process of conveying to the County of Los Alamos
approximately 2,000 acres of Laboratory lands. Thirty-nine archaeological sites have been excavated during the
four field seasons, with more than 200,000 artifacts and 2,000 samples being recovered. Together, these sites
provide new insights into past lifeways on the Pajarito Plateau from 5000 BC to AD 1943. From a compliance
perspective, these excavations resolve the anticipated adverse effects to archaeological sites from the future
development of lands to be acquired by Los Alamos County. These sites are also ancestral places to the Pueblo
people. Therefore representatives from the Pueblos of San Ildefonso and Santa Clara acted as tribal consultants
and monitors on the project.

In support of LANL's fiscal year 2005 decontamination and decommissioning program, the Laboratory conducted
historic building assessments and other documentation work related to eight proposed projects as required under
the provisions of the National Historic Preservation Act. (Buildings include TA-3-31; TA-9-35 and -43; TA-15-8;
TA-15-46, -138, and -141; TA-16-467, -477, and -478; TA-28-1 through -5; TA-49-23 and -121; and TA-40-4 and
-19). This work included field visits to historic properties (including interior and exterior inspections), digital
photography, and architectural documentation (using standard LANL building recording forms). Additional
documentation included the production of location maps for each of the evaluated projects. Historical research
was also conducted using source materials from the LANL archives and records center, historical photography,
the Laboratory’s Environmental Characterization and Remediation reading room, and previously conducted oral
interviews.

The long-term monitoring program at the ancestral pueblo of Nake’muu continued as part of the Dual-Axis
Radiographic Hydrodynamic Test (DARHT) Facility Mitigation Action Plan (USDOE 1996). Nake’muu is the
only pueblo at LANL that still contains its original standing walls. During the eight-year monitoring program, the
site has witnessed a 0.9 percent displacement rate of chinking stones and 0.3 percent displacement of masonry
blocks. Statistical analyses indicate that these displacement rates are significantly correlated with annual snowfall,
but not with annual rainfall or shots from the DARHT facility.

Native American consultation is ongoing with respect to identifying and protecting Traditional Cultural
Properties, human remains, and sacred objects in compliance with the National Historic Preservation Act

of 1990 and Native American Graves Protection and Repatriation Act. Work for the Land Conveyance and
Transfer Project included consultation with San Ildefonso and Santa Clara Pueblos for project monitoring, the
implementation of a Native American Graves Protection and Repatriation Act intentional excavation agreement,
identification of potential reburial locations, protection of Traditional Cultural Properties, and student internships.
Other projects include the Nake’muu noise vibration study, the development of a draft management plan for the
TA-3 University House Traditional Cultural Properties, and the Cerro Grande Rehabilitation project.

C. CURRENT ISSUES AND ACTIONS

1. New Mexico Hazardous Waste Management Netice of Violation

In April 2005, NMED’s Hazardous Waste Bureau issued the UC and DOE a Notice of Violation identifying four
alleged violations noted during the 2004 inspection and four alleged violations noted during the 2005 inspection.
The initial penalty assessed was $63,578. UC and DOE provided information to the NMED and admitted five of
the allegations. UC, DOE, and NMED agreed to settle the matter for $60,328, which was paid in October 2005.

D. UNPLANNED RELEASES

1. Air Releases

There were no reportable unplanned airborne releases from LANL in 2005.

et e
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2, Water Releases

There were no unplanned releases of radioactive liquids in 2005. There were 10 unplanned releases of non-
radioactive liquids in 20035:

o Approximately 100,000 gallons of potable water from a broken water main near Building 21-346 to a
Solid Waste Management Unit (SWMU) and upper DP Canyon

o Approximately two gallons of diesel fuel to surface water streams from a leaking vehicle that impacted
TA-3, TA-15, TA-16, and TA-40

@ Approximately 700 gallons of raw sewage to an excavated area at Building 16-340

o Approximately 7,000 gallons at Building 60-175 from a ruptured line carrying treated wastewater for
recycle use to the TA-3 Power Plant

o Approximately 10 gallons of boiler steam condensate from Building 3-22 Power Plant to upper Sandia
Canyon

s Approximately 36,000 gallons of condensate over a period of time from an HVAC unit at Building 21-152

= Approximately one-half gallon of diesel at Building 3-30 and TA-54 to storm water drains from a leaking
vehicle

@ Approximately 18,000 gallons to Ten-Site Canyon of storm water that had collected at TA-50 Pump House
construction site

@ Approximately 10 gallons of overflowed recycled vegetable oil from a storage bin near Building 3-261
{Otowi Complex)

o Approximately 50 gallons of raw sewage from a plugged line from Building 60-175

The Laboratory investigated all unplanned releases of liquids as required by the NMWQCC Regulations
20.6.2.1203 NMAC. Upon cleanup, personnel from NMED and NMED’s DOE Oversight Bureau inspected
the unplanned release sites to ensure adequate cleanup. As of mid-2006, the Laboratory is in the process of
administratively closing out all releases for 2005 with the NMED Oversight Bureau and anticipates these
unplanned release investigations will be closed out after final inspections.
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A. INTRODUCTION

The purpose of this chapter is to determine if the doses to the public and to biota are below the limits of the federal
government. This chapter also provides a measure of the significance of environmental radioactivity in the context
of its importance to humans and biota. In this respect, the human dose assessment provides a different perspective
from the biota dose assessment. The human dose is received near the publicly accessible boundaries, whereas the
biota dose is potentially received throughout the interior of the Los Alamos National Laboratory (LANL or the
Laboratory), usually at locations rarely visited by humans.

As defined by the DOE Standard (DOE 2002), biota are divided into plants and animals. Plants receive the
highest dose because they live their whole lives in one location. Animals range over a wider area, which usually
minimizes their dose. Humans receive the lowest dose because they limit their time in areas with residual
radioactivity, and they typically do not eat the vegetation or drink the water in those areas. Therefore, locations
with no significant human dose may have higher biota dose.

B. HUMAN DOSE ASSESSMENT

B Overview of Radiclogical Dose Equivalents

Radiological dose equivalents presented here are calculated using standard methods specified in DOE 1988a,

1988b, 1991; EPA 1988, 1993, 1997; and NRC 1977. The “effective dose equivalent,” referred to here as “dose,”

is calculated using radiation weighting factors and tissue weighting factors to adjust for the various types of
radiation and the various tissues in the body receiving the radiation. The final result, measured in millirem )
(mrem), is a measure of the overall dose to an individual, whether from external radiation or contact with
radioactive material. For example, 1 mrem of direct gamma radiation is effectively equivalent to | mrem from
inhalation of plutonium.

Federal government standards limit the dose that the public may receive from Laboratory operations. The DOE
(DOE 1993) public dose limit to any individual is 100 mrem/year received from all pathways (i.e., all ways in
which people can be exposed to radiation, such as inhalation, ingestion, and direct radiation). The dose received
from airborne emissions of radionuclides is further restricted by the Environmental Protection Agency’s (EPA’s)
dose standard of 10 mrem/year (40 CFR 61, EPA 1986). These doses are in addition to exposures from natural
background, consumer products, and medical sources. Doses from community drinking water supplies are also
limited according to the Clean Water Act, either by established maximum contaminant levels (MCLs) for some
radionuclides, or by dose (4 mrem/year for man-made radionuclides, beta/photon emitters) (EPA 2000).

2. Public Dose Calculations

a. Scope

The objective of our public dose calculations is to report incremental (above-background) doses caused by LANL
operations. Therefore, we don’t include dose contributions from radionuclides present in our natural environment
or from radioactive fallout.

[ - e -
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Annual radiation doses to the public are evaluated for three principal exposure pathways: inhalation, ingestion,
and direct (or external) radiation. We calculate doses for the following cases:

o The entire population within 80 km of the Laboratory;
e The maximally exposed individual (MEI) who is not on LANL/DOE property;

s Residents in Los Alamos and White Rock.

b. General Considerations

We begin with environmental measurements and convert these measurements to dose using the standard methods
specified above.

As discussed in Section B 4, the dose rate from naturally occurring radioactivity is approximately 400 mrem/
year (additional man-made sources of radiation raise the total background dose to about 500 mrem/year). It is

extremely difficult to measure doses from LANL that are less than 0.1 percent (one one-thousandth) of natural
doses. As the dose rates become smaller, the estimates become less certain and less significant. Generally, we
conclude that a dose rate less than 0.1 mrem/year is essentially zero.

i. Direct Radiation Exposure. Direct radiation from gamma photons or neutrons is measured at about
100 locations near LANL (Chapter 4, Section C). Direct radiation doses above natural background are observed
near Technical Area (TA) -54.

To receive a measurable dose, 2 member of the public must be within a few hundred meters of the source of
external radiation. At distances more than 1 km, the decrease in radiation dose rate with increasing distance from
the radiation source (inverse-square law), combined with scattering and attenuation or shielding in the air, reduces
the dose to much less than 0.1 mrem/year, which cannot be distinguished from natural background radiation. This
means the only significant doses from direct radiation are near TA-54 (section B.3.b of this chapter).

To estimate the dose to the public, we combine the measurements of gamma and neutron dose with an occupancy
factor. The measurements reported in Chapter 4 would apply to an individual who is at a particular location
continuously (i.e., 24 hours/day and 365 days/year). We follow standard guidance and assume continuous
occupancy for residences and places of business. For all other locations, we multiply the measured dose by an
occupancy factor of 1/16 (NCRP 1976).

ii. Airborne Radioactivity (Inhalation Pathway). At distances more than a few hundred meters from LANL
sources, the dose to the public is almost entirely from airborne radioactive material. Whenever possible, we

use the direct measurements of airborne radioactivity concentrations measured by the Ambient Air Sampling
Network (AIRNET), and reported in Chapter 4, Section A. Where local concentrations are too small to measure,
we calculate the doses using the standard model CAP88, an atmospheric dispersion and dose calculation computer
code that combines stack radionuclide emissions information with meteorological data to estimate where the
released radioactive material went and the dose from that radioactive material.

In particular, some of the radionuclide emissions from the Los Alamos Neutron Science Center (LANSCE) are
not measured by AIRNET. These emissions are measured at the stacks {(Chapter 4, Section B), and the resulting
doses are calculated with CAP88 (Chapter 3, Section B.3.b). These doses decrease steeply with distance because
the radioactive half-lives are short (e.g., the annual dose is 6.46 mrem at East Gate from LANSCE, | km to the
north of LANSCE, and 0.079 mrem at an average Los Alamos residence, about 4 km to the west-northwest of
LANSCE).

iii. Water (Ingestion Pathway). The majority of radionuclides detected in ground water samples collected from
known or potential drinking water sources (e.g., Los Alamos County drinking water supply wells and natural
springs) during 2005 resulted from the presence of natural radioactivity in these sources. These radionuclides
include natural uranium and its decay products, such as radium-226. Tritium was the only radionuclide detected in
these ground water samples that could possibly be attributed to Laboratory operations, The highest concentration
of tritium from known or potential drinking water sources (349 pCi/L) was measured in a sample from an alluvial
spring in Upper Los Alamos Canyon, which is not a recognized drinking water supply. This concentration is far
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below the EPA MCL of 20,000 pCi/L; this results in a dose less than 0.1 mrem/year. The highest concentration of
tritium detected in a Los Alamos County drinking water supply well was 33 pCi/L in a sample collected from the
Otowi-1 well located in Pueblo Canyon (this well was out of service much of the year).

iv. Soil (Direct Exposure Pathway). We report measurements of radionuclide concentrations in surface soil in
Chapter 7. As described in Chapter 7, Section C.1, soil samples were collected on the perimeter of Pueblo de San
Ildefonso land within Mortandad Canyon downwind of Area G. No samples had radionuclide concentrations
above the Regional Statistical Reference Levels (RSRLs). RSRLs represent background radionuclide
concentrations plus three standard deviations in media, such as soil, sediments, and crops, collected or harvested
in regional areas far from the influence of the Laboratory averaged over a period of five years. Therefore, the soil
concentrations measured in 2005 are essentially indistinguishable from regional background, and the resulting
dose from soil (external gamma exposure, dust inhalation, and soil ingestion) at the sample location would be less
than 0.1 mrem/year. As the strontium-90 and cesium-137 soil concentrations at the sample location are less than
the RSRLs for both radionuclides, it is probable that all or almost all of the strontium-90 and cesium-137 are from
global fallout and not from LANL. The tritium mainly comes from three sources: cosmic rays, nuclear weapons
testing, and LANL; however, the dose from tritium in soil is virtually nonexistent at the Pueblo de San Ildefonso
sample site. Similarly, the measured transuranics (plutonium-238, -239/240, and americium-241) may include a
small contribution from LANL, but the dose from these radionuclides is much less than 0.1 mrem/year. Finally,
the isotopic mixture of uranium is consistent with natural uranium. In summary, we conclude that the LANL
contribution to the dose from soil is less than 0.1 mrem/year, and the majority of the radionuclides detected are
primarily due to fallout.

v. Food (Ingestion Pathway). We report measurements of the radioactive content of foods in Chapter 8. During
2005, predator and bottom-feeding fish were caught at Abiquiu and Cochiti Reservoirs. Purslane, a wild edible
plant, was also collected on the perimeter of Pueblo de San Ildefonso within Mortandad Canyon, downwind of
Area G. No other foodstuffs were collected during 2005.

Fish caught at Abiquiu Reservoir serve as a background population essentially removed from the influence of

the Laboratory because the reservoir is upstream of the Laboratory. Cochiti Reservoir is downstream of the
Laboratory and fish caught there are potentially impacted by Laboratory operations. Therefore, the concentrations
of radionuclides in fish caught at Abiquiu Reservoir are subtracted from the concentrations of radionuclides in fish
caught at Cochiti Reservoir (LANL 2006). Review of these background-subtracted radionuclide concentrations
indicates that the dose received from consuming predator and bottom-feeding fish caught at Cochiti Reservoir
would be much less than 0.1 mrem per year. Refer to Supplemental Tables S8-1 and S8-2 for specific radionuclide
concentration values.

The concentration of strontium-90 in three samples of purslane collected from Pueblo de San Ildefonso lands in
Mortandad Canyon were high compared with domestic edible plant RSRLs. Refer to Supplemental Table S8-3 for

. specific radionuclide concentration values. The total dose received from consuming a pound of purslane would

be much less than 0.01 mrem. Assuming consumption of approximately 30 pounds (expected consumption of
produce from a contaminated area in accordance with LANL 2000) of purslane per year, a dose of approximately
0.1 mrem would be received.

We conclude that the LANL contribution to the dose from consuming foodstuffs is small relative to the
all-pathways dose limit of 100 mrem/year and would be on the order of 0.1 mrem/year if wild foodstuffs were
collected and consumed from the perimeter of Pueblo de San Ildefonso land within Mortandad Canyon.

vi. Release of Items. The Laboratory releases miscellaneous surplus items of salvageable office and scientific

‘equipment to the general public. The requirements for release of such items are found in LANL 2002. It is a

Laboratory goal to not knowingly release any items with residual radioactivity. All items destined for release
from known or potentially contaminated areas are screened for radioactive contamination. Items from a known or
potentially contaminated area that cannot be completely surveyed are not released. Therefore, there is no known
additional dose to the general public through the release of items for uncontrolled use by the general public.
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3. Dose Calculations and Results

a. Population within 80 Kilometers

We used the local population distribution to calculate the dose from 2005 Laboratory operations to the population
within 80 km (50 miles) of LANL. Approximately 280,000 persons live within an 80-km radius of the Laboratory.
We used county population estimates provided by the University of New Mexico Bureau of Business and
Economic Research. These statistics are available at http://www.unm.edu/~bber/,

The collective dose from Laboratory operations is the sum of the estimated doses for each member of the public
within an 80-km radius of LANL. For example, if two persons each receive 3 mrem, the collective dose is

6 person-mrem. This dose results from airborne radioactive emissions. Other potential sources, such as direct
radiation, are essentially zero. We calculated the collective dose by modeling the transport of radioactive air
emissions using CAPS8.

The 2005 collective population dose attributable to Laboratory operations to persons living within 80 km of the
Laboratory was 2.46 person-rem, which is significantly higher than the dose of 0.90 person-rem reported for
2004. Tritium contributed about 17 percent of the dose, and short-lived air activation products such as carbon-11,
nitrogen-13, and oxygen-15 from LANSCE contributed about 83 percent of the dose. The increase in the 2005
collective population dose was attributable to a longer beam operation time at LANSCE (over twice that of 2004)
and a malfunction in the LANSCE air emissions control system as described below in section 3.b. LANSCE has
historically been the major contributor to the population dose. Until 2005, population doses for the past 12 years
had declined from a high of about 4 person-rem in 1994 to less than | person-rem in 2004 (Figure 3-1). The
collective population dose is expected to decrease in 2006 to the 2004 level. No observable health effects in the
local population are expected from this dose.
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Figure 3-1, Annual collective dose (person-rem) to the population within 80 km of LANL,
This represents the total dose received by the total population (about 280,000)
within 90 km.

b. Maximally Exposed Individual

The ME] is a hypothetical member of the public who, while not on DOE/LANL property, received the greatest
dose from LANL operations. During 2005, there were two potential MEI locations: one location was at East Gate
along State Road 502 entering the east side of Los Alamos County; the other is the boundary between LANL
TA-54 and the Pueblo de San Ildefonso Sacred Area, north of Area G.
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East Gate is normally the location of greatest exposure because of its proximity to LANSCE and the prevailing
wind direction. During LANSCE operations, short-lived positron emitters, such as carbon-11, nitrogen-13, and
oxygen-15, are released from the stacks and diffuse from the buildings. These emitters release photon radiation as
they decay, producing a potential radiation dose. We modeled the dose from LANSCE and from the LANL stacks
using CAP88. The CAP88-modeled doses (Jacobson 2006) were approximately 6.31 mrem from LANSCE and
0.11 mrem from other LANL stacks and diffuse emissions sources. We added 0.039 mrem from the radionuclides
measured at the Eastgate AIRNET station, though this dose is primarily from tritium, most of which was in the
CAP88 modeled doses. Therefore, the total dose at East Gate was approximately 6.46 mrem.

Emissions of radioactive gases from LANSCE stacks were greatly elevated during 2005, relative to emissions in
2004. This is due to two factors. First, the beam operation time in 2005 was much longer: almost 10 months in
2005 versus four months in 2004. Second, there was a cracked valve in the air emissions control system, which
holds up the short-lived gas emissions and allows for radioactive decay before they are released. This malfunction
was repaired in late November 2005 and the rate of emissions returned to 2004 rates after this repair. We expect
2006 emissions to return to the 1-2 mrem range because of the repair and due to additional emissions controls
implemented in 2005 that will compensate for any increased beam operations time.

The second location evaluated as the potential ME] is the boundary of the Pueblo de San Ildefonso Sacred Area
north of Area G. Transuranic waste at Area G awaiting shipment to the Waste Isolation Pilot Plant (W1PP)
emits neutrons. The measured neutron dose at the boundary was 16 mrem. After subtracting a 2-mrem neutron
background value and applying the standard occupancy factor of 1/16 (NCRP 1976), the individual neutron
dose was 14/16 = .88 mrem. A gamma photon dose was not calculated for this location because the low-energy
photons emitted from the transuranic waste are absorbed in the intervening air layer between Area G and the
Sacred Area. To estimate the contributions from airborne radionuclides at this location, we modeled the dose
contribution from the LANL stacks as 0.040 mrem/16 = 0.003 mrem. We then added the maximum dose derived
from measurements at the AIRNET stations along the northern boundary of Area G (0.18 mrem) and applied
the occupancy factor of 1/16 to obtain a dose of 0.011 mrem. Thus, we conclude the dose at this location was
approximately 0.9 mrem, which is less than the MEI dose at East Gate.

The MEI dose of 6.46 mrem is below the 10 mrem/year EPA airborne emissions dose limit for the public
(40 CFR 61, EPA 1986), and based on previous studies, it will cause no observable health effects.

Until 2005, the MEI dose for the past 12 years had declined from a high of nearly 8 mrem in 1994 to less than

2 mrem in 2004 (Figure 3-2), LANSCE is the major contributor to the MEI dose. Generally, the year-to-year
fluctuations are the result of variations in the number of hours that LANSCE runs, whereas the overall downward
trend is the result of efforts to reduce the LANSCE emissions by installing delay lines and fixing small leaks. In
comparison, the total annual dose from sources other than LANL is approximately 500 mrem.

An on-site MEI location had been evaluated in previous years, but because of increased security restrictions
preventing access by members of the public to many of the technical areas and the relocation of significant
external radiation sources, an on-site ME! is no longer applicable.
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T Dose for calendar year

=== Annual dose limit

Figure 3-2. Annual dose (mrem) to the maximally exposed individual off-site over the past 13 years.

C. Doses in Los Alamos and White Rock

We used AIRNET data (reported in Chapter 4, Section A) to calculate an annual dose at each of the AIRNET
stations for the perimeter stations that represent the Los Alamos resident and the White Rock resident. We then
converted the AIRNET concentrations to doses using the factors in EPA 1986 and added the dose contributions
from LANSCE (calculated using CAPS8S for these Los Alamos and White Rock perimeter AIRNET station
locations). Averaging the summed AIRNET and CAP88 doses provided the representative Los Alamos resident
and the White Rock resident air pathway doses.

i. Los Alamos. During 2005, the measurable contributions to the dose at an average Los Alamos residence were
0.013 mrem from tritium and 0.079 mrem from LANSCE. Other radionuclides contributed about 0.02]1 mrem,
amounting to a total of 0.11 mrem.

ii. White Rock. During 2005, the measurable contributions to the dose at an average White Rock residence were
0.013 mrem from tritium and 0.04] mrem from LANSCE, Other radionuclides contributed less than 0.01 mrem,
amounting to a total of 0.06 mrem. :

The contributions from direct radiation, food, water, and soil are discussed in Chapter 3, Section B.2; each
contribution was too small to measure. In summary, the total annual dose to an average Los Alamos/White Rock
resident from all pathways was about 0.1 mrem. No observable health effects are expected from this dose.

4, Estimation of Radiation Dose Equlvalents for Naturally Occurring Radiation

In this section, we discuss the LANL contribution relative to natural radiation and radioactive materials in the
environment (NCRP 1975, 1987a, 1987b).

External radiation comes from two sources that are approximately equal: cosmic radiation from space and
terrestrial gamma radiation from naturally occurring radionuclides. Doses from cosmic radiation range from

50 mrem/year at lower elevations near the Rio Grande to about 90 mrem/year in the Jemez mountains west of

Los Alamos. Doses from terrestrial radiation range from about 50 to 150 mrem/year, depending on the amounts of
natural uranium, thorium, and potassium in the soil.
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The largest dose from radioactive material is from the inhalation of naturally occurring radon and its decay
products, which contribute about 200 mrem/year. An additional 40 mrem/year results from naturally occurring

radioactive materials in the body, primarily potassium-40, which is present in all food and in all living cells.

In addition, members of the US population receive an average dose of 50 mrem/year from medical and dental uses
of radiation, 10 mrem/year from man-made products such as stone or adobe walls, and less than | mrem/year
from global fallout from nuclear-weapons tests (NCRP 1987a). Therefore, the total annual dose from sources other
than LANL is approximately 500 mrem. The estimated LANL-attributable 2005 dose to the MEI, 6.46 mrem, is
less than 2 percent of this dose.

5. Effect to an Individual from Labeoratery Operations

Health effects from radiation exposure have been observed in humans at doses in excess of 10 rem (10,000 mrem).
However, doses to the public from LANL operations are much smaller. According to the 1996 Position Statement
of the Health Physics Society (HPS 1996), “Below 10 rem, risks of health effects are either too small to be
observed or are nonexistent.” Therefore, the doses reported here and summarized in Table 3-1 are not expected to
cause observable health effects.

Table 3-1 :
LANL Radiological Dose for Calendar Year 2005
Estimated Estimated
Dose to Maximally Population Background
Exposed Individual % of DOE 160 Dose Radiation
mrem mrem/year person-rem Population  Population Dose
Pathway {mSv) Limit {person-Sv} within 80 km (person-rem}
Air 6.46 7% 2.48 ~280,000 ~56,000°
(6.46x10?) (2.5x10%)
Water <0.1 <0.1% 0 ~280,000 ~1,300°
(<1.0x10%)
Other <0.1 <0.1% 0 ~280,000 ~76,000°
Pathways (<1.0x107%)
All Pathways 6.46 7% 2.48 ~280,000 ~133,300
(6.46x10%) (2.5x10%)

* Based on 200 mrem/year from inhalation of radon and its decay products (see section B.4)
® Based on U-234 and U-238 concentrations detected in White Rock Canyon and Buckman Field water supply samples

* Based on approximately 270 mrem/year total from cosmic radiation (70 mrem/year), terrestrial radiation {100 mrem/year),
K-40 (40 mrem/year), medical and dental uses of radiation (50 mrem/year), and man-made products (10 mrem/year)
{see section B.4) :

C. BIOTA DOSE ASSESSMENT
1. Biota Dose Assessment Approach

a. Overview

The biota dose assessment methods are described in detail in the DOE Standard (DOE 2002) and in the computer
program RESRAD-BIOTA (http://web.ead.anl.gov/resrad/home2/biota.cfm). The DOE methods are general in
nature and allow specific parameters to be adjusted according to local conditions because the calculations apply to
all types of biota and all types of ecosystems. The site-specific methods used at LANL are specified in the quality
assurance project plan for Biota Dose Assessment (available at http:/www.lanl.gov/community/environment/air/),
and McNaughton 2005 describes in detail the application of these methods to specific locations at LANL.

It is not possible to assess the dose to every animal and every plant at LANL. Therefore, we calculate the dose
to selected plants and animals following the guidance of the DOE Standard (DOE 2002) and the environmental
restoration program (LANL 2004). Trees of the pine family (pinaceae) are representatives for plants because they
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are radiosensitive (UNSCEAR 1996) and because their deep roots tap into buried contamination (Foxx 1984a,

b; Tierney 1987). Deer mice are representatives for animals because of their relatively small home range, which
means the maximally exposed mouse spends a large fraction of its time in the most contaminated location. These
plants and animals are common and widespread at LANL and in the region.

b. Biota Dose Limits

The DOE biota dose limits (DOE 2002) are applied to biota populations rather than to individual plants and
animals because it is the goal of DOE to protect populations, especially with respect to preventing the impairment
of reproductive capability within the population. For animals, we use the population area for deer mice of 3 ha
(30,000 m?) (Ryti 2004; LANL 2004). We also average the dose to plants over this same area.

The DOE dose limits to biota populations are:
o Terrestrial animals: 100 mrad/day
o Terrestrial plants: 1,000 mrad/day
e Aquatic animals: 1,000 mrad/day

C. Methods

To ensure that the assessment is comprehensive, we begin with an initial screening (DOE 2002) that compares the
maximum radionuclide concentrations in soil, sediment, and water with the DOE “Biota Concentration Guides”
(BCGs). The DOE Standard (DOE 2002) states: “An important point is that exceeding the BCGs should not

force a mandatory decision regarding remediation of the evaluation area, but rather is an indication that further
investigation is likely necessary.” If the BCGs are exceeded, a site-specific assessment is conducted that uses
average concentrations and incorporates site-specific bioaccumulation factors. Following the guidance of the DOE
Standard (DOE 2002), we do not include external-radiation dose from experimental facilities such as the Dual
Axis Radiographic HydroTest (DARHT) facility and LANSCE. To provide further refinement of the screening
process, we screen on a radionuclide-by-radionuclide basis and compare each radionuclide concentration to

the appropriate BCG. If the concentration exceeds 10 percent of the BCG (or biota dose limit) for any one
radionuclide, a full-scale screening is performed using the sum of the fractions approach.

2, Biota Dose Results

Vegetation samples were collected at TA-54 in 2005. Tritium above the RSRL was detected in some overstory
and understory vegetation collected near the tritium shafts in the south section of TA-54. Plutonium-238 and
plutonium-239 were also detected above the RSRL in vegetation collected from the north and northeastern
sections of TA-54. However, none of these concentrations exceeded the 0.1 rad/day biota dose screening level for
terrestrial plants. Refer to Chapter 8, section B.4.b.i. (page 223), for more information.

Similarly, uranium-238 above the baseline statistical reference level (BSRL) was detected in some overstory

and understory vegetation at the DARHT facility (TA-15). (Note: BSRLs are essentially the same as RSRLs and
represent background levels prior to the initiation of operations at the facility.) Again, these concentrations did
not exceed the 0.1 rad/day screening level for terrestrial plants. Refer to Chapter 8, section B.4.c.i. (page 224), for
more information.

During 2005, honey bees were collected from five hives located just northeast of the DARHT facility at LANL.
The only radionuclides detected in these bees above the BSRL were isotopes of uranium, especially uranium-
238. The concentrations of uranium in these bees did not exceed the biota dose screening level of 0.01 rad/day for
terrestrial animals. Refer to Chapter 8, section B.4.c.ii. (page 224), for more information.

Surface waters in canyons potentially affected by the Laboratory were also collected in 2005 and analyzed for
radionuclides. Specifically, these samples were collected in Pueblo Canyon above Acid Canyon, Lower Pueblo
Canyon, DP Canyon below TA-21, LA Canyon at Skate Rink, LA Canyon between DP and SR-4, LA Canyon at
Rio Grande, Mortandad Canyon below Effluent Canyon, and Pajarito Canyon above SR-4. The time-weighted sum
of ratios for estimated annual average surface water concentrations of radionuclides in these major canyons were
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well below the aquatic animal BCGs (no greater than 11 percent or 0.11 rad/day). Refer to Chapter 6, Table 6-2, for
more information regarding specific radionuclide concentrations and associated BCG ratios.

Data quality objective evaluation determined that soil, vegetation, and other related samples may be collected on
a three-year frequency because data from previous years showed no upward trends or exceedances of DOE limits,
Because of this evaluation, other non-foodstuff biota (e.g., pine trees and deer mice) and media such as soil were
not collected in 2005 for purposes of assessing biota dose. A full suite of biota doses will be reported next year for
2006.
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A. AMBIENT AIR SAMPLING

1. intreduction

The radiological air sampling network, referred to as AIRNET, measures environmental levels of airborne
radionuclides, such as plutonium, americium, uranium, tritium, and activation products, that may be released
from Los Alamos National Laboratory (LANL or the Laboratory) operations. Natural atmospheric and fallout
radioactivity levels fluctuate and affect measurements made by LANL's air sampling program. Most of the
regional airborne radioactivity comes from the following sources: (1) fallout from past atmospheric nuclear
weapons tests conducted by several countries, (2) natural radioactive constituents in particulate matter, such

as uranium and thorium, (3) terrestrial radon diffusion out of the earth and its subsequent decay products, and

{4) material formation from interactions with cosmic radiation, such as natural tritiated water vapor produced

by interactions of cosmic radiation and common atmospheric gases. Table 4-1 summarizes regional levels of
radioactivity in the atmosphere for the past 5 years, which can be useful in interpreting current air sampling data.

Particulate matter in the atmosphere is primarily caused by aerosolized soil. Windy, dry days can increase soil
entrainment, but precipitation, such as rain or snow, can wash particulate matter out of the air. Consequently,
changing meteorological conditions often cause large daily and seasonal fluctuations in airborne radioactivity
concentrations. Natural events can also have major impacts: the 2000 Cerro Grande fire dramatically increased
short-term ambient concentrations of particulate matter (ESP 2001).

Air quality group personnel compared ambient air concentrations, as calculated from the AIRNET sample
measurements, with environmental compliance standards for publicly accessible locations or with workplace
exposure standards for on-site locations. We usually compare annual concentrations in areas accessible to the
public with the 10-mrem equivalent concentration established by the Environmental Protection Agency (EPA)
(EPA 1989). Concentrations in controlled access areas are usually compared with Department of Energy (DOE)
Derived Air Concentrations (DACs) for workplace exposure (DOE 1988a) because access to these areas is
generally limited to workers with a need to be in the controlled area.

m o S
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Table 4-1
Average Background Concentrations of Radioactivity in the Regional' Atmosphere

EPA L G
- Units . Concentration Limit> . 2001 ; ; 2002 e 2003 . -2004: 2005,
Alpha  fCiim® NA® 0.8 0.8 o.a 1.1 0.9
Beta fCirm* NA 13.9 13.3 137 18.3 16.3
Tritium®  pCi/m’ 1500 0.0 0.1 -0.1 0.1 0.1
Pu-238  aCi/m® 2100 0.0 0.0 0.1 0.09 0.0
Pu-239  aCi/m® 2000 0.1 0.3 -0.1 0.07 0.1
Am-241 aCiim® - 1900 0.2 0.3 0.7 -0.47 0.1
U-234  aCiim® 7700 17.9 21.7 20.9 174 12.4
U-235  aCiim’® 7100 1.3 2.4 1.8 1.17 1.2
U238  aCiim’ 8300 17.7 21.8 20.1 17.0 13.2

# Data from regional air sampling stations operated by LANL during the last 5 years (locations can vary by year).
® Each EPA Concentration Limit is from 10 CFR 40 and corresponds to 10 mrem/yr

¢ Gross alpha and beta annual averages are calculated from gross air concentrations. All other annual averages are
calculated from net air concentrations.

“ Not available.
¢ Tritium annual averages have been corrected for the tritium lost to bound water in the silica gel.

2. Alr Monitoring Network

During 2005, LANL opérated 50 environmental air samplers to sample radionuclides by collecting water vapor
and particulate matter. AIRNET sampling locations (Figures 4-1 through 4-3) are categorized as regional, pueblo,
perimeter, waste site Technical Area 54 (TA-54), or other on-site locations.

3. Sampling Precedures, Data Management, and QualiRy Assurance

a. Sampling Procedures

Generally, each AIRNET sampler continuously collects particulate matter and water-vapor samples for
approximately two weeks per sample. Particulate matter is collected on 47-mm polypropylene filters at alrﬂow
rates of about 0.11 m? per minute. These filters are analyzed for various radionuclides.

Vertically mounted canisters that contain about 135 g of silica gel, with an airflow rate of about 0.0002 m* per
minute, are used to collect water vapor samples. We dry this silica gel in a drying oven to remove most residual
water before using in the field. The gel is a desiccant that removes moisture from the sampled air. After use in the
field, the gel is removed from the canister and shipped to the analytical laboratory where the moisture is distilled,
condensed, and collected as a liquid. This liquid is analyzed for the presence of tritium. The AIRNET quality
assurance project plan and the numerous procedures through which the plan is implemented provide details about
the sample collection, sample management, chemical analysis, and data management activities.

b. Data Management

In the field, personnel recorded the sampling data on a palm-held microcomputer, including timer readings,
volumetric airflow rates at the start and stop of the sampling period, and comments pertaining to these data. These
data are transferred to an electronic table format within the AIRNET database.
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c. Analytical Chemistry

A commercial laboratory analyzed each particulate-matter filter for gross alpha and gross beta activities. These
filters were also grouped by region across sites, designated as “clumps,” and analyzed for gamma-emitting
radionuclides. During 2005, clumps usually ranged from six to nine filters. To prepare a quarterly composite for
isotopic gamma analyses for each AIRNET station, half-filters from the six or seven sampling periods at each
site were combined during the quarter. Analysts dissolved these composites, separated them chemically, and then
analyzed them for isotopes of americium, plutonium, and uranium using alpha spectroscopy. After a two-week
collection period, water was distilled from the silica gel that had been used to collect water vapor in the field. A
commercial laboratory used liquid scintillation spectrometry to analyze this distillate for tritium. All analytical
procedures met the requirements of Title 40 Code of Federal Regulations (CFR) Part 61, Appendix B. The
AIRNET quality assurance project plan provided a summary of the target minimum detectable activity for the
biweekly and quarterly samples.

d. Laboratory Quality Control Samples

For 2005, the air sampling team and the analytical laboratories maintained a program of blank, spike, duplicate,
and replicate analyses. This program provided information on the quality of the data received from analytical
laboratories. These data were reviewed by technical staff and experienced chemists to ensure the sample data met
all quality assurance requirements for the AIRNET program.

4, Ambient Alr Concentrations

a. Explanation of Reported Concentrations

Tables 4-2 through 4-12 summarize the 2005 ambient air concentrations calculated from the field and analytical
data. In the Data Supplement, Tables S4-1 through S4-9 provide data from individual sites. The number of
measurements is normally equal to the number of samples analyzed. Measurements containing measurable
amounts of the material of interest are those in which the value is greater than three times the standard deviation
(s = standard deviation, or sigma) of the measurement’s uncertainty. The minimum detectable amounts are the
levels that the instrumentation could detect under ideal conditions. All AIRNET concentrations and doses are
total measurements without any type of regional background subtractions. However, the air concentrations include
corrections for radioactivity from the filter material and the analytical process. The net concentrations are usually
somewhat lower because small amounts of radioactivity are present in the filter material, the acids used to dissolve
the filter, and the tracers added to determine recovery efficiencies. The net uncertainties include the variation
added by correcting for the blank measurements.

Table 4-2
Airborne Long-lived Gross Alpha Concentrations for 2005 — Group Summaries
|

Number of Number of samples - 95% Confidence Maximum Annual
Station Biweekly exceeding uncertainty Mean Interval® Concentration
Grouping Samples >2s >3s . (fCilm3) {fCi/m3) Station {fCilm3)
Regional 103 103 103 0.93 10.09 01 1.04
Pueblo 76 76 76 0.92 10.09 59 1.06
Perimeter 573 573 573 0.80 1+0.03 18 1.54
Waste Site 208 208 208 0.84 10.04 36 0.94
On-site 138 138 138 0.79 +0.06 20 0.90

® 95% confidence intervals are calculated using all calculated sample concentrations from every site within the group.
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Table 4-3
Airborne Long-lived Gross Beta Concentrations for 2005 — Group Summaries

Number of Number of samples 95% Confidence Maximum Annual

Station Biweekly exceeding uncertainty Mean Interval® Concentration
Grouping Samples >2s >3s (fCilm3) (iCim?  Station  (iCilm3)
Regional 103 . 103 103 16.3 0.9 01 17.7
Pueblo 76 78 76 16.5 +1.0 70 - 187
Perimeter 573 573 ) 573 14.9 0.3 18 220
Waste Site 208 208 208 14.8 0.5 50 16.0
On-site 138 138 138 14.9 0.6 53 17.4

2 95% confidence intervals are calculated using all calculated sample concentrations from every site within the group.

Table 4-4
Airborne Tritium as Tritiated Water Concentrations for 2005 — Group Summaries

Number of Number of samples 95% Confidence Maximum Annual
Station Biweekly exceeding uncertainty Mean interval® Concentration
Grouping Samples >2s >3s {pCiim3) (pCilm3) Station  {pCi/m3})
Regional® 99 11 7 0.1 $0.25 03 0.4
Pueblo® 73 8 5 02 +0.30 59 0.3
Perimeter® 850 267 169 2.8 +0.26 39 8.3
Waste Site 199 178 160 127 +84 35 940
On-site 133 88 66 6.9 4.6 25 62

® 95% confidence intervals are calculated using all calculated sample concentrations from every site within the group.
® EPA 40 CFR Concentration Limit is 1,500 pCiim®.

Table 4-5
Airborne Plutonium-238 Concentrations for 2005 — Group Summaries

Numberof  Number of samples 95% Confidence Maximum Annual
Station Biweekly  exceeding uncertainty Mean Interval® Concentration
Grouping Samples >2s >3s (aCifm3) {aCi/m3) Station (aCiim?3)
Regional® 16 0 0 -0.01 £0.31 03 0.3
Pueblo® 12 1 0 0.01 $0.56 70 0.3
Perimeter® 87 0 ¢ -0.07 +0.12 14 0.4
Waste Site 32 1 0 0.07 10.31 50 - 0.7
On-site 22 0 0 0.03 +0.28 24 06

* 95% confidence intervals are calculated using all calculated sample concentrations from every site within the group.
® EPA 40 CFR Concentration Limit is 2,100 aCi/m’.
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Table 4-6
Airborne Plutonium-239,240 Concentrations for 2005 — Group Summaries

Numberof  Number of samples 95% Confidence Maximum Annual
Station Biweekly  exceeding uncertainty Mean P— Concentration
Grouping Samples >2s >3 - (aCilm3) {aCilm3) Station {aCiim3)
Regionalb 16 0 0 0.08 +0.28 56 0.3
Pueblo® 12 1 0 0.04 $0.44 70 - 04
Perimeter” 87 14 5 1.04 $0.97 66 15.9
Waste Site 32 14 5 277 $2.79 36 11.7
On-site 22 4 2 8.86 +12.36 20 474

2 g5% confidence intervals are calculated using all calculated sample concentrations from every site within the group.
® EPA 40 CFR Concentration Limit is 2,000 aCifm®,

Table 4-7
Airborne Americium-241 Concentrations for 2005 — Group Summaries

Numberof  Number of samples | 95% Confidence Maximum Annual

" Station Biweekly - exceeding uncertainty = Mean Interval® Concentration
Grouping ~ Samples 525 »3s | {aCifm3) (aCifm?) Station  (aCifm?)
Regional® 18 2 -0 0.07 £0.51 01 0.7
Pueblo® 12 1 0 -0.10 £0.43 70 0.0
Perimeter® 87 9 1 0.02 £0.21 68 11
Waste Site 32 7 0 0.25 +0.34 51 0.9
On-site 22 4 3 0.48 +1.25 20 45

® 95% confidence intervals are calculated using all cakculated sample concentrations from every site within the group.
® EPA 40 CFR Concentration Limit is 1,900 aCim®.

Table 4-8
Airborne Uranium-234 Concentrations for 2005 — Group Summaries

Number of Number of samples 95% Confidence Maximum Annual
Station Biweekly ~ exceeding uncertainty Mean Interval® Concentration
Grouping Samples >2s >3s  (aCi/m3) (aCifm3)  Station  (aCilm))
Regional® 16 16 16 12.4 £3.5 03 20.3
Pueblo® 12 12 1" 15.4 7.7 59 273
Perimeter” 87 86 80 7.1 +1.9 32 305
Waste Site 32 31 30 13.9 5.0 50 31.4
On-site 22 20 20 16.1 £15.9 20 59.0

® 95% confidence intervals are calculated using all calculated sample concentrations from every site within the group.
® EPA 40 GFR Concentration Limit is 7,700 aCi/m®.
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Table 4-9.
Airborne Uranium-235 Concentrations for 2005 — Group Summaries

Numberof  Number of samples 95% Confidence Maximum Annual

Station Biweekly  exceeding uncertainty Mean Interval® Concentration
Grouping Samples »2s >3s (aCi/m3) {aCilm3) Station (aCi/m3)

Regional® 16 7 1 1.20 +0.55 56 2.0
Pueblc® 12 3 2 1.1 +0.88 59 26
Perimeter” 87 18 3 0.33 +0.26 32 3.1
Waste Site 32 7 2 0.75 +0.53 50 2.4
On-site 22 8 2 1.20 +1.08 20 45

® 95% confidence intervals are calculated using all calculated sample concentrations from every site within the group.
® EPA 40 CFR Concentration Limit is 7,100 aCi/m’.

Table 4-10
Airborne Uranium-238 Concentrations for 2005 — Group Summaries

Number of Number of samples 95% Confidence Maximum Annual
Station Biweekly  exceeding uncertainty Mean Intervats Concentration
Grouping Samples >2s >3s (aCi/m3) (aCilma) Station (aCi/m3)
Regional® 16 16 16 132 +3.4 03 19.8
Pueblo® 12 12 11 16.5 7.3 59 291
Perimeter’ 87 86 75 8.9 22 32 44.9
Waste Site 32 32 29 136 14.5 50 274
On-site 22 21 20 13.8 16.6 20 28.9

* 95% confidence intervals are calculated using all calculated sample concentrations from every site within the group.
® EPA 40 CFR Concentration Limit is 8,300 aCifm®.

Table 4-11
Airborne Gamma-emitting Radionuclides Potentially Released by LANL Operations

Number of
Biweekly Number of samples ~ Mean Concentration Measured MDA as %

Nuclide Samples > MDA? (fCilm?3) of required MDA®
As-73 160 0 2.1 0.38

As-74 159 0 .005 0.004
Cd-109 160 0 -.006 0

Co-57 160 0 .004 0.006

Co-60 160 0 -.02 0

Cs-134 158 0 -.02 0

Cs-137 160 0 -.03 0

Mn-54 160 0 -.0001 0

Na-22 160 0 .01 0.9

Rb-83 160 0 -001 0

Rb-86 160 0 -.003 0
Ru-103 160 0 -.016 0

Se-75 160 0 -.01 0

Zn-65 160 0 -.06 0

# Minimum detectable activity.
® Required MDA is for 0.5 mrem annual dose.
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Table 4-12 '
Airborne Concentrations of Gamma-emitting Radionuclides That
Occur Naturally in Measurable Quantities

Number of Biweekly

Nuclide Samples ‘ Numbef of samples >MDA2 Mean‘{ Céncéntragipn (fiCilm3)

Be-7 160 160 94
Pb-210 160 0 3

® Minimum detectable activity.
® Measurements less than the MDA are not included in the average.

All data in this AIRNET section, whether in the tables or the text, that are expressed'as a value plus or minus (&)
another value represent a 95 percent confidence interval. Because these confidence intervals are calculated with
data from multiple sites and throughout the year, they include not only random measurement and analytical errors
but also seasonal and spatial variations. As such, the calculated 95 percent confidence intervals are overestimated
for the average concentrations and probably represent confidence intervals that approach 100 percent. All ambient
concentrations are activity concentrations per actual cubic meter of sampled air. Some values in the tables are
negative. See Appendix B for an explanation of negative values.

Air concentrations greater than their 3s uncertainties are used to identify samples of interest or detected
concentrations. Other multiples of uncertainties could be used, but 3s is consistent with the widely accepted
practice of using 3s control limits for statistical quality control charts (Duncan 1986, Gilbert 1987). It also
eliminates most of the false positives or detections that occur about 5 percent of the time at 2s, but less than
0.3 percent of the time at 3s.

b. Gross Alpha and Gross Beta Radioactivity

We use gross alpha and gross beta analyses primarily to: (1) evaluate general radiological air quality, (2} identify
potential trends, and (3) detect sampling problems. If the gross analytical results appear to be elevated, then
analyses for specific radionuclides may be performed to investigate a potential problem, such as an unplanned
release.

The National Council on Radiation Protection and Measurements (NCRP}) estimated the national average
concentration of long-lived gross alpha activity in air to be two femtocuries (fCi)/m>. Polonium-210, a decay
product of radon, and other naturally occurring radionuclides are the primary sources of alpha activity (NCRP
1975, NCRP 1987). The NCRP also estimated national average concentration levels of long-lived gross beta
activity in air to be 20 fCi/m>. The presence of lead-210 and bismuth-210, also decay products of radon, and other
naturally occurring radionuclides are the primary sources of this activity.

In 2005, we collected and analyzed approximately 1,100 air samples for gross alpha and gross beta activity. The
annual mean for all of the stations is about half of the NCRP’s estimated average for gross alpha concentrations
(Table 4-2). At least two factors contribute to these lower concentrations: (1) the use of actual sampled air volumes
instead of standard temperature and pressure volumes, and (2) the burial of alpha emitters in the filter that are not
measured by front-face counting. Gross alpha activity is dependent on variations in natural conditions, such as
atmospheric pressure, atmospheric mixing, temperature, and soil moisture. '

Table 4-3 shows gross beta concentrations within and around LANL. These data show variability similar to the
gross alpha concentrations. The annual average is below the NCRP-estimated national average, but the gross beta
measurements include little if any lead-210 because of its low-energy beta emission. We calculate the gross beta
measurements on the actual sampled air volumes instead of standard temperature and pressure volumes. The
primary source of measured gross beta activity in the particulate matter samples is the bismuth-210 in the radon-
222 decay chain.

Figures 4-4 and 4-5 show the temporal variability of gross alpha and beta activities in air, respectively. Variability
among sites within AIRNET is usually much less than variability over time. For example, in winter, at lower
elevations around LANL, the radon may be trapped below an inversion layer, resulting in higher levels of radon
near the ground, and therefore higher gross alpha and beta count rates.

86 Environmental Surveillance at Los Alamos during 2005




4. AR SURVEILLANCE

4
)
2 3
3
= 2
e
2
B 1
k=
3
= 0
©  1dan 2-Mar 1-May 30-Jun 29-Aug 28-Oct 27-Dec
Collection Date
Figure 4-4, Gross alpha measurements (fCi/m3} for all sampling sites by date collected.
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Figure 4-5. Gross beta measurements {fCi/m3) for all sampling sites by date collected.
<. Tritium

Tritium is present in the environment primarily as the result of nuclear weapons tests and natural production by
cosmogenic processes (Eisenbud and Gesell 1997). We measure the tritium in water (HTO or tritiated water)
because the dose impact is about 14,000 times higher than if it were hydrogen gas (HT or tritium) (DOE 1988b).

Water-vapor concentrations in the air and tritium concentrations in the water vapor were used to calculate ambient
levels of tritium. Corrections for blanks, bound water in the silica gel, and isotopic distillation effects are included
in this calculation (ESP 2002).

The annual concentrations of tritium for 2005 at the regional and pueblo stations were not significantly greater
than zero (Table 4-4). The average concentration of tritium for the perimeter samplers was significantly greater
than zero, as were the average concentrations for the on-site groups. The highest concentrations were measured
at the TA-54 waste site in Area G. These data indicate that LANL release very low but measurable amounts
of tritium. All annual mean concentrations at all sampling sites were well below the applicable EPA and DOE
guidelines.

Figure 4-6 shows the measured stack emissions at TA-21 and also maximum and average off-site AIRNET
measurements in nearby and generally downwind east Los Alamos.
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Figure 4-6. Tritium oxide stack emissions at TA-21 and ambient concentrations in east Los Alamos.

The highest off-site annual tritium concentration in 2005, 8.3 picocuries (pCi)/m? at station 39, was near TA-16,
a known source of tritium. This concentration is equivalent to about 0.5 percent of the EPA public dose limit of
1,500 pCi/m®, Emissions from TA-16 seldom caused concentrations to exceed investigation levels as described in
section A.5 of this chapter (investigation levels are set at values of 5-yr averages plus 3s). We measured elevated
tritium concentrations at a number of on-site stations, with the highest annual concentration (940 pCi/m°) at
TA-54, Area G. This annual mean concentration, 950 pCi/m?, is well below the applicable limits for worker
exposure of 20,000,000 pCi/m* and is measured at a location near shafts containing tritium-contaminated waste.

d. Plutonium

While plutonium occurs naturally at extremely low concentrations from cosmic radiation and spontaneous fission
(Eisenbud and Gesell 1997), this element is not naturally present in measurable quantities in the ambient air. All
measurable sources in air are from plutonium research-and-development activities, nuclear-weapons production
and testing, the nuclear fuel cycle, and other related activities. With few exceptions, worldwide fallout from
atmospheric testing of nuclear explosives is the primary source of plutonium in ambient air.

Table 4-5 summarizes the plutonium-238 data for 2005. No concentrations of plutonium-238 more than 3s from
zero were measured at any station in any quarter. The highest quarterly concentration was 2.2 +2.8 aCi/m?, which,
because the uncertainty exceeds the value, is consistent with zero.

No detectable concentrations of plutonium-239, 240 greater than 3s were found at any of the regional or pueblo
samplers (Table 4-6). Five perimeter quarterly concentrations were above their 3s uncertainties, three of which
were collected at station 66 (Los Alamos Lodge-South). The annual mean concentration at this location was
16 aCi/m?, or about 1 percent of the EPA public dose limit. These higher ambient concentrations are from
historical activities at LANL’s old main Technical Area (TA-1) that deposited plutonium on the hillside below
the Los Alamos Lodge. The other two perimeter concentrations above 3s were measured at station 68 near the
Los Alamos Airport and are due to remediation work at TA-21,

The on-site station at TA-21 (station 20) exceeded 3s for its quarterly concentrations for two quarters — also due
to the work at TA-21. Finally, five quarterly concentrations at Area G exceeded 3s. All on-site and waste site
concentrations were substantially below 1 percent of the DOE DAC for workplace exposure.

T o
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e. Americium-241

As with the plutonium isotopes, americium is present in very low concentrations in the environment. No detected
concentrations of americium-241 were measured at any of the regional or pueblo sampling stations (Table 4-7).

One perimeter (at station 11) and three on-site quarterly samples (all at station 20, see section above on plutonium)
with a concentration of americium-241 greater than 3s were measured. Both the off-site and on-site concentrations
were significantly less than 1 percent of the public and worker limits, respectively.

f. Uranium

Three isotopes of uranium are normally found in nature: uranium-234, uranium-235, and uranium-238. In natural
uranium, relative isotopic abundances are constant and well characterized. Uranium-238 and uranium-234 are
essentially in radioactive equilibrium, with a measured uranium-238 to uranium-234 isotopic activity ratio of
0.993 (as calculated from Walker et al., 1989). Comparisons of isotopic concentrations are used to estimate LANL
contributions because known LANL emissions in the past 50 years are not of natural uranium, but enriched
(EU—enriched in uranium-234 and -235) or depleted (DU-depleted of uranium-234 and -235).

All annual mean concentrations of the three uranium isotopes were well below 1 percent of the applicable EPA
and DOE guidelines (Tables 4-8 through 4-10). The highest annual uranium concentrations were at locations with
high dust levels from local soil disturbances, such as dirt roads at the Los Alamos County Landfill and LANL's
TA-54, Area G. The regional and pueblo groupings had higher average concentrations of uranium isotopes than
the perimeter group because of increased particulate matter concentrations associated with unpaved roads,
unpaved parking lots, and other soil disturbances, such as construction activities and grazing, but not any known
man-made sources of uranium.

During 2005, five samples downwind of the firing sites detected DU, as shown in Figure 4-7. Firing sites use

DU in tests and so there is DU dust in the surrounding areas. These excess uranium-238 concentrations were
identified by statistically comparing the uranium-234 and uranium-238 concentrations. If the concentrations in

a sample were more than 3s apart, the sample was considered to have significant concentrations of EU or DU

(see Section A.6). We measured one instance of EU during 2005 at station 20 near the remediation work at TA-21.
EU remaining from Manhattan era work is expected in this area.
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Figure 4-7. AIRNET sites with excess isotopic uranium.

g. Gamma Spectroﬁcopy Measurements

In 2005, the air sampling team requested gamma spectroscopy measurements (Tables 4-11 and 4-12) on biweekly
filters grouped across sites for a single sampling period, which are identified as “clumps.” We investigated

the measurement of any analyte (listed in Table 4-11) above its minimum detectable amount, but we did not
investigate detectable quantities of beryllium-7, potassium-40, and lead-210, which are natural radionuclides
normally present in measurable concentrations. Any other measurable concentration was highly unlikely unless
an actual release occurred. In 2008, beryllium-7 was routinely detected.

S S —— — -
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5. Investigation of Elevated Air Concentrations

Two action levels have been established to determine the potential occurrence of an unplanned release:
“investigation” and “alert.” “Investigation” levels are based on historical measurements and are designed to
indicate that an air concentration is higher than expected. These levels are set at values equal to a 5-yr rolling
average plus 3s. “Alert” levels are based on dose and require a more thorough, immediate follow-up.

When a measured air concentration exceeds an action level, the air quality group verifies that the calculations
were done correctly and that the sampled air concentrations are likely to be representative, i.e., that no cross
contamination has taken place. Next, we work with personnel from the appropriate operations to assess potential
sources and possible mitigation for the elevated concentrations. In 2005, no air sampling values exceeded alert
action levels.

Some investigations were related to elevated tritium concentrations; others were of elevated uranium levels caused
by wind. A number of investigations, discussed in the previous sections, were caused by the remediation work at
TA-21.

a. El Ranche Plutonium-238 Investigation Concluded

An analytically rejected and unexpected value was noted at the El Rancho station in 2004. As part of the
investigation into this occurrence, we reevaluated all plutonium measurements over the last two years. In 2003,

an unexpected detection of plutonium at the same station had been rejected. We initiated a more thorough
investigation: a re-analysis of samples from the same time periods at the same location, as well as a suite of swipes
taken on the AIRNET housing. All negative results confirmed our suspicion that there was no real plutonium
contamination at this site. '

6. Long-Term Trends

a. Uranium

Even though the annual and quarterly concentrations of uranium isotopes vary, peak concentrations for all three
isotopes occur during the second quarter of each year (Figure 4-8). For years, the uranium-238 concentrations
have been consistently higher than the uranium-234 concentrations, indicating the presence of DU. Figure 4-7
shows that DU has been detected regularly.
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Figure 4-8. AIRNET quarterly uranium concentrations (network-wide excluding site at TA-36).

All of the samples with DU were collected .on Laboratory property or within Los Alamos County. From

1995 to 2000, 15 quarterly composite samples with DU were collected off-site. From 2001-2003, 23 off site DU
samples were collected—a notable increase since the 2000 Cerro Grande fire. The ongoing drought in the years
following the fire has kept DU and other dust ready for resuspension. However, in 2004, rainfall was substantially
above the levels of preceding years, and no DU was detected off-site. In 2005 rainfall was low again; one EU and
five DU detections were reported. Off-site concentrations of DU are comparable to, or less than, historical natural
uranium concentrations.

o T T
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b. Plutonium and Americium

Only two quarterly measurements during the last nine years for the regional and pueblo samples were above their
3s analytical uncertainties. However, on-site measurements of plutonium-238, plutonium-239, and americium-241
are clearly higher for the TA-21 and TA-54, Area G, sampling stations, where about one-third of the measurements
are detected concentrations of these radionuclides. Perimeter samplers are somewhere in between, with occasional

samples having detected concentrations. Figures 4-9, 4-10, and 4-11 are graphs of the annual concentrations by
isotope and general station locations. The remediation activities at TA-21 are the cause for the increase in the

on-site americium-241 and plutonium-239 annual averages.
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Figure4-9. Am-241 concentration trends.
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Figure 4-10. Pu-238 concentration trends.
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Annual average concentrations for plutonium-239 and americium-241 are above zero for the TA-54, Area G
sampling stations. Concentrations at the TA-54 samplers have been low for several years, except for the
soil-screening operation in 2002 (Figure 4-12) (ESP 2002). The average concentrations for the other sample
groupings vary but remain near zero, with occasional samples and/or locations having detected concentrations.
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Figure 4-12. Americium and plutonium concentration trends for TA-54, Area G.

C. Tritium

Unlike other radionuclides, tritium concentrations are strongly influenced by current operations and emissions
with no distinctive trends over this period. The trend in concentrations at Area G has been down over the last
five years (Figure 4-13). With fewer decommissioning and decontamination activities at TA-21 during 2005, we
currently see lower ambient values nearby.

300 —&— Regional

& 250 -~-W--- Pueblo

E —pe——  Perimeter

?‘! 200. ~—#-—— Waste Site

.§ 150 —=-B-— On-site

£ »
§ 100

(%3

f =4

8

Figure 4-13. Tritium concentration trends.

B. STACK SAMPLING FOR RADIONUCLIDES

1. Introduction

Radioactive materials are an integral part of many activities at LANL. Some operations involving these materials
may be vented to the environment through a stack or other forced air release point. Limits and requirements for
these emissions are put forth in the Clean Air Act, specifically the National Emission Standards for Hazardous
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Air Pollutants (Radionuclides), referred to as Rad-NESHAP, Under Rad-NESHAP regulations, the LANL site is
limited to 10 millirem per year to the maximally exposed off-site receptor. Members of the Rad-NESHAP team at
LANL evaluate Laboratory operations to determine impacts on the public and the environment. If this evaluation
shows that emissions from a stack may potentially result in a member of the public receiving as much as

0.1 mrem in a year, LANL must sample the stack in accordance with Title 40 CFR 61, Subpart H, “National
Emission Standards for Emissions of Radionuclides Other than Radon from Department of Energy Facilities”
(EPA 1989). During 2005, we identified 27 stacks meeting this criterion. One additional sampling system is in
place to meet DOE requirements for nuclear facilities prescribed in their respective technical or operational
safety requirements. Where sampling is not required, emissions are estimated using engineering calculations

and radionuclide materials usage information. The 2005 Rad-NESHAP compliance report contains a complete
description of radionuclide emissions from LANL (RN 2005).

2, Sampling Methodelegy

In 2005, we continuously sampled 28 stacks for the emission of radioactive material to the ambient air. LANL
categorizes its radioactive stack emissions into one of four types: (1) particulate matter, (2) vaporous activation
products, (3) tritium, and (4) gaseous mixed activation products (GMAP). For each of these emission types, LANL
employs the appropriate sampling method, as described below.

Emissions of radioactive particulate matter generated by operations at facilities, such as the Chemistry and
Metallurgy Research Building and the TA-55 Plutonium Facility, are sampled using a glass-fiber filter. A
continuous sample of stack air is pulled through a filter that captures small particles of radioactive material.
These samples are collected weekly and shipped to an off-site analytical laboratory. This laboratory uses gross
alpha/beta counting and gamma spectroscopy to identify any increase in emissions and to identify short-lived
radioactive materials. Every six months, the laboratory composites these samples and analyzes them to
determine the total activity of materials, such as uranium-234, -235, and -238, plutonium-238 and -239,240, and
americium-241, These isotopic data are used to calculate emissions from each stack for the six-month period.

A charcoal cartridge samples emissions of vapors, such as bromine-82, and highly volatile compounds, such as
selenium-75, generated by operations at the Los Alamos Neutron Science Center (LANSCE) and hot cell activities
at the Chemistry and Metallurgy Research Building and TA-48. A continuous sample of stack air is pulled
through a charcoal cartridge that adsorbs vaporous emissions of radionuclides. This charcoal cartridge is mounted
downstream of a glass-fiber filter (discussed above) that removes any particulates from this sample media. Gamma
spectroscopy determines the amount and identity of the radionuclide(s) present in the cartridge.

We measure tritium emissions from LANL’s tritium facilities with a collection device known as a bubbler. This
device enables LANL to determine not only the total amount of tritium released but also whether it is in the
elemental (HT) or oxide (HTO) form. The bubbler pulls a continuous sample of air from the stack, which is then
“bubbled” through three sequential vials containing ethylene glycol. The ethylene glycol collects the water vapor
from the sample of air, including any tritium that may be part of a water molecule (HTO). “Bubbling™ through
these three vials removes essentially all HTO from the air, leaving only elemental tritium. The air is passed
through a palladium catalyst that converts the elemental tritium to HTO. The sample is pulled through three
additional vials containing ethylene glycol, which collect the newly formed HTO. Liquid scintillation counting
determines the amount of HTO and HT by analyzing the ethylene glycol for the presence of tritium.

In previous years, stacks at LANSCE were monitored for tritium. After an historical evaluation of HTO emissions
from LANSCE in 2001, we discontinued sampling tritium following the July 2001 report period based on the

low historical emissions of HTO from TA-53 and the low relative contribution of tritium to the off-site dose from
TA-53 emissions. Emissions of tritium reported in 2005 from LANSCE are based on 2001 tritium generation
rates.

We measure GMAP emissions from LANSCE activities using real-time monitoring data. A sample of stack air
is pulled through an ionization chamber that measures the total amount of radioactivity in the sample. Gamma
spectroscopy and decay curves were used to identify specific radioisotopes.
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3, Sampling Procedures and Data Analysis

a. Sampling and Analysis

Analytical methods used comply with EPA requirements (40 CFR 61, Appendix B, Method 114). See Section F in
this chapter for the results of analytical quality assurance measurements. General discussions on the sampling and
analysis methods for each of LANL’s emissions follow.

b. Particulate Matter Emissions

We removed and replaced the glass-fiber filters that sample facilities with significant potential for radioactive
particulate emissions weekly and shipped them to an off-site analytical laboratory. Prior to shipping, each sample
was screened with a hand-held instrument to determine if there were any unusually high levels of alpha or beta
radioactivity. The laboratory performed analyses for the presence of alpha and beta radioactivity after the sample
had been allowed to decay for approximately one week. In addition to alpha and beta analyses, the laboratory
performed gamma spectroscopy analysis to identify specific isotopes in the sample.

The glass-fiber filters were composited every six months for radiochemical analysis because gross alpha/beta
counting cannot identify specific radionuclides. We used the data from these composite analyses to quantify
emissions of radionuclides, such as the isotopes of uranium and plutonium. The Rad-NESHAP team compared
the results of the isotopic analysis with gross activity measurements to ensure that the requested analyses (e.g.,
uranium-234, -235, and -238; and plutonium-238 and -239,240, etc.) identified all significant activity in the
composites.

For particulate filters from the LANSCE accelerator facility, the analytical laboratory only performs gamma
spectroscopy analyses based on the anticipated suite of emissions from this facility.

c. Vaporous Activation Products Emissions

We removed and replaced the charcoal cartridges that sample facilities with the potential for significant vaporous
activation products emissions weekly. Samples were shipped to the off-site analytical laboratory where gamma
spectroscopy identified and quantified the presence of vaporous radioactive isotopes.

d. Tritium Emissions

Tritium bubbler samples, used to sample facilities with the potential for significant elemental and oxide tritium
emissions, were collected and transported weekly to LANL’s Health Physics Analytical Laboratory. The Health
Physics Analytical Laboratory added an aliquot of each sample to a liquid scintillation fluid and determined the
amount of tritium in each vial by liquid scintillation counting.

e. GMAP Emissions

Continuous monitoring was used, rather than sample collection with off-line analysis, to record and report GMAP
emissions for two reasons. First, the nature of the emissions is such that standard filter paper and charcoal filters
will not collect the radionuclides of interest. Second, the half-lives of these radionuclides are so short that the
activity would decay away during transit before any sample could be analyzed off-line. The GMAP monitoring
system includes a flow-through ionization chamber in series with a gamma spectroscopy system. Total GMAP
emissions were measured with the ionization chamber. The real-time current this ionization chamber measured
was recorded on a strip chart, and the total amount of charge collected in the chamber over the entire beam
operating cycle was integrated on a daily basis. The gamma spectroscopy system analyzed the composition

of these GMAP emissions. Using decay curves and energy spectra to identify the various radionuclides, we
determined the relative composition of the emissions. Decay curves were typically taken one to three times per
week based on accelerator operational parameters. When major ventilation configuration changes were made at
LANSCE, new decay curves and energy spectra were recorded.

L)
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4, Analytical Results

Measurements of LANL stack emissions during 2005 totaled approximately 19,100 Ci. Of this total, tritium
emissions composed approximately 704 Ci, and air activation products from LANSCE stacks contributed nearly
18,400 Ci. Combined airborne emissions of materials, such as plutonium, uranium, americium, and thorium, were
less than 0.00002 Ci. Emissions of particulate/vapor activation products (P/VAP) were less than 0.02 Ci.

Table 4-13 provides detailed emissions data for LANL buildings with sampled stacks.
Table 4-14 provides a detailed listing of the constituent radionuclides in the groupings of GMAP and P/VAP.

Table 4-15 presents the half-lives of the radionuclides typically emitted by LANL. During 2005, LANSCE
facility (TA-53) non-point source emissions of activated air comprised approximately 530 Ci carbon-11 and
22 Ci argon-41. TA-18, usually a source of non-point emissions, had no operations in 2005,

Table 4-13
Airborne Radioactive Emissions from LANL Buildings with Sampled Stacks in 2005 (Ci)
TA-Bldg (H3 Am24t : Thé  PIVAPe  GMAP'  Sr-90
TA-03-029 1.32E-07 4.39E-06 9.84E-06 3.86E-07 2.17E-05 3.86E-07
TA-03-102 4 42E-09

TA-16-205 3.70E+02

TA-21-155 2.29E+02
TA-21-208 6.12E+01 .
TA-48-001 6.52E-09 3.01E-03

TA-50-001

TA-50-037

TA-50-069 7.61E-10 5.30E-09 1.21E-09

TA-53-003 6.72E-O01 1.83E+00

TA-53-007 7.20E+00 1.60E-02 1.84E+04

TA-55-004 4.45E+01 1.67E-07 3.35E-08

Total" 7.12E402 1.32E-07 4.39E-06 1.00E-05 4.21E-07 1.90E-02 1.89E+04' 3.86E-07

? Includes both gaseous and oxide forms of tritium,

® Includes Pu-238, Pu-238, and Pu-240.

© Includes U-234, U-235, and U-238. Does NOT include radioactive progeny of U-238.

?Includes Th-228, Th-230, and Th-232.

¢ PNVAP-Particulate/vapor activation products (with measured radionuclides and short-lived radioactive
progeny).

" GMAP-Gaseous mixed activation products.

# Strontium-80 values include yitrium-90 short-lived radioactive progeny.

" Some differences may occur because of rounding.

' Total for GMAP includes 555 curies released from diffuse sources at TA-53.

5. Long-Term Trends

Figures 4-14 through 4-17 present radioactive emissions from sampled LANL stacks. These figures illustrate
trends in measured emissions for plutonium, uranium, tritium, and GMAP emissions, respectively. As the figures
demonstrate, emissions from plutonium and uranium isotopes stayed relatively steady since 2000, varying
slightly each year but staying in the low-microcurie range. Tritium emissions were about the same in 2005 as in
2004. GM AP emissions are quite high relative to recent years, and are explained more below. Note that with the
suspension of work activity in July 2004, most operations ceased for long periods of time. Operations ramped up
to full production in late 2004 and into 2005. One side effect of this work suspension was a drop in air emissions
from these operations in 2004, as noted by the tritium, uranium, and plutonium emissions plots. For tritium,
uranium, and plutonium emissions, the 2005 level is the anticipated steady-state level for the next few years.

R
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Table 4-14
Detailed Listing of Activation Products Released from Table 4-15

Sampled LANL Stacks in 2005 (Ci) Radionuclide Half-Lives

TABuiding  Nuclide ~ Emission | - Nuclide ~Half-Life
TA-03-0029 Ga-68 1.09E-05 H-3 123 yr
Be-7 53.4 d
TA-03-0029 Ge-68 1.09E-05 , .10 193 s
TA-48-0001 Ga-68 1.50E-03 Cc-11 20.5 min
N-13 10.0 min
TA-48-0001 Ge-68 1.50E-03 N-16 7135
TA-48-0001 Se-75 1.42E-05 0-14 706
0-15 122.2s
TA-53-0003 c-11 1.81E+00 Na.24 1496
TA-53-0003 Ar-41 2.26E-02 K-40 1,277,000,000 yr
TA-53-0007 Ar-41 2.76E+01 Ar-41 1.83h
Co-60 53yr
TA-53-0007 As-73 1.05E-05 Ga-68 114
TA-53-0007 Be-7 6.96E-06 Ge-68 271d
TA-63-0007 Br-76 3.23E-03 As-73 80.3d
‘ Br-76 16 h
TA-53-0007 Br-77 2.41E-04 Br77 vdd
TA-53-0007 Br-82 3.56E-03 Br-82 1474
TA-63-0007 C-10 8.98E-01 Se-75. 119.84d
Sr-90 28.6yr
‘TA-53-0007 c-11 1.56E+04 o137 30241
TA-53-0007 Hg-197 4.41E-03 0s-191 - 154 d
TA-53-0007 Hg-197m 4.41E-03 Hg-197 267d
TA-53-0007 N-13 4.36E+01 Hg-197m 23.8h
U-234 244,500 yr
TA-53-0007 N-16 5.31E-01 U-235 703,800,000 yr
TA-53-0007 Na-24 4.62E-05 U-238  4,468,000,000 yr
TA-53-0007 0-14 2.33E+401 Pu-238 87.7yr
Pu-239 24131 yr
TA-53-0007 0-15 2.73E+03 Pu-240 6.569 yr
TA-53-0007 0s-191 4.99E-05 Pu-241 14.4 yr
TA-53-0007 Se-75 1.45E-05 Am-241 432 yr
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Figure 4-14. Plutonium emissions from sampled LANL stacks.
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‘ Figure 4-15, Uranium emissions from sampled LANL stacks.
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Figure 4-16. Tritium emissions from sampled LANL stacks.
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Figure 4-17. GMAP Emissions from sampled LANL stacks.
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Site-wide tritium emissions are staying low due to the consolidation of most tritium operations at TA-16. In

2005, source removal activities were completed at building 21-155. Similar activities were ongoing at building
21-209 and should be completed in 2006. Continued emissions from these facilities result from off gassing of
contaminated equipment remaining in the building. Monitoring will continue until the potential emissions levels
from these buildings are fully characterized. As tritium-contaminated systems are dismantled and prepared for
removal and disposal, increased releases of tritium are expected. However, overall long-term emissions from these
facilities will decrease following decontamination and decommissioning.

The large spike in tritium emissions from 2001 is due to a single release of 7600 curies of tritium gas (HT) on
January 31, 2001 (when the valve on a legacy waste bottle failed during handling and vented the contents). No
such large-scale releases have occurred since that time. The release in 2001, as well as routine operational releases
before and since that time, was well below regulatory limits.

In 2005, LANSCE operated in the same configuration as 2001-2004, with continuous beam operations to the

1L Target and the Lujan Neutron Scattering Center causing the majority of radioactive air emissions. Operations
to the 1L Target took place from January through December, with a four-week maintenance outage in July.
Emissions from this target area were greatly elevated over 2004 levels for a variety of reasons. First, the beam
operation time was higher: almost 10 months of beam delivery in 2005 versus less than 4 months in 2004. Second,
as the target coolant water filtration system became saturated over time, the buildup of pollutants in the water
system increased the rate of radioactive gas generation over the course of the run cycle. Finally, a hairline crack

in a valve at the inlet of the emissions controls system resulted in a significant portion of the radioactive gases
bypassing this control system and venting straight to the stack.

The emissions control system at the LANSCE 1L Target is a “delay line,” which retains the short-lived activation
products for a short time before release out the stack. This time interval allows decay of the short-lived
radionuclides to non-radioactive components. The cracked valve at the delay line inlet was fixed in late November
2005. The result was an immediate drop in the emissions rate back to predicted levels. It is anticipated that
emissions in 2006 will be similar to the 2002-2004 levels. The overall total emissions from 2005 remained below
the Rad-NESAHP regulatory limits described above.

Figure 4-18 shows the individual contribution of each of these emission types to total LANL emissions. It clearly

shows that GMAP emissions and tritium emissions make up the vast majority of radioactive stack emissions.
This plot does not directly relate to off-site dose, because some radionuclides have a higher dose impact per
curie released than others. GMAP and tritium remain the highest contributors to the total curies released. These
gas-phase nuclides are not easily removed from an exhaust stack air stream by standard control techniques, such
as filtration. GMAP and tritium emissions continue to fluctuate as the major emissions type; tritium cleanup
operations and LANSCE operations vary from year to year, GMAP emissions remain the greatest source of
off-site dose from the airborne pathway because of the close proximity of the LANSCE facility to the LANL site
boundary.
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Figure 4-18.  Fraction of total annual stack emissions resulting from plutonijum,
uranium, tritium, and GMAP.
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C. GAMMA AND NEUTRON RADIATION MONITORING PROGRAM

1. introduction

We monitor gamma and neutron radiation in the environment—that is, outside of the workplace—according to
the criteria specified in McNaughton et al. (2000). Naturally occurring radiation originates from terrestrial and
cosmic sources. It is extremely difficult to distinguish man-made sources from the natural background because
the natural radiation doses are generally much larger than those from man-made sources. The dose rate from
natural terrestrial and cosmic sources measured by the dosimeters (does not include radon and internal sources)
varies from approximately 100 to 200 mrem/yr.

2, Monitoring Network

a. Dosimeter Locations

In an attempt to distinguish any impact from LANL operations on the public, we located 90 thermoluminescent
dosimeter (TLD) stations around LANL and in surrounding communities (Figures 4-2 and 4-19).

b. Neutron Dosimeters

We monitor potential neutron doses with 52 albedo TLD stations. Albedo dosimeters are sensitive to neutrons and
use a hydrogenous material that causes neutron backscatter to simulate the human body.

c. Neutron Background

Natural cosmic rays result in a neutron background dose of approximately 10 mrem/yr. However, at stations
with no LANL contribution, the neutron dosimeters record a dose of approximately 2 mrem/yr, because the
environmental dosimeters are calibrated with a D,0-moderated neutron source with a different energy spectrum
from cosmic-ray neutrons. Therefore, a neutron reading of 2 mrem/yr is a normal background reading.

3. Quality Assurance

Division operating procedures outline the quality assurance/quality control (QA/QC) protocols. In the

air sampling group, guidance is provided by the group’s quality management plan (see http//www.lanl.gov/
community/environment/air/). The Health Physics Measurements Group (HSR-4) calibration laboratory calibrates
the dosimeters every quarter of the calendar year. The DOE Laboratory Accreditation Program has accredited

the dosimeters that HSR-4 provides, and HSR-4 provides QA for the dosimeters. The uncertainty in the TLD

data is estimated from the standard deviation of data from dosimeters exposed to the same dose. The overall 1s
uncertainty is similar to previous data and is 8 percent.
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Figure 4-19. Off-site perimeter and on-site LANL TLD locations.
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4, Results

The annual dose equivalents at all stations, except those at or near Area G are consistent with natural background
radiation and with previous measurements. Detailed results are listed in the Data Supplement Table $4-10 and at
http://www.lanl.govicommunity/environment/air/.

The only location with a measurable contribution from LANL operations is near TA-54, Area G.

Figure 4-2 shows the locations of the stations at TA-54, Area G, which is a temporary storage area for transuranic
waste awaiting shipment to the Waste Isolation Pilot Plant. Area G is a controlled-access area, so Area G data are
not representative of a potential public dose. The public dose niear this location is reported in Chapter 3.

D. NONRADIOLOGICAL AMBIENT AIR MONITORING

1. introduction

During 2005, we continued a reduced version of the Non-Radiological Air Sampling Network (NonRadNet)
implemented in 2001. Currently, the objectives of NonRadNet are to conduct monitoring to develop a database of
typical background levels of selected nonradiological species in the communities nearest LANL, and to measure
LANL’s potential contribution to nonradiological air pollution in the surrounding communities. We retain the
capability to analyze for volatile organic compounds.

R Alr-Menitering Network

During 2005, ambient particulate matter monitoring continued at three locations—one in White Rock and two
in Los Alamos. The White Rock sampling location is at the White Rock Fire Station (at AIRNET station 15).
One Los Alamos station is at the Los Alamos Medical Center (at AIRNET station 61), the other near 48th Street
(AIRNET station 6). Both of these latter locations lie between TA-3 and the population center of the Los Alamos
town site. Two monitors are operated at each location: one for particles with diameters of 10 micrometers (um) or
less (PM-10), and another for particles with diameters of 2.5 um or less (PM-2.5).

3, Sampling Procedures, Data Management, and Quality Assurance

A tapered-element oscillating microbalance ambient particulate monitor, fitted with either PM-10 or PM-2.5
sample inlets, collects continuous PM-10 and PM-2.5 concentrations (micrograms per cubic meter). The
microbalance has an oscillating ceramic “finger” with a filter that collects particles. The added mass of the
particles changes the resonant frequency of the oscillator, The change in frequency is measured and an associated
mass of accumulated particulate matter is recorded and saved. The data are later downloaded to a database.
Personnel use these data as an indicator of natural dust loading in the atmosphere. The sampled air volumes are
calculated and the ambient air concentrations derived.

4, Ambient Alr Concentrations

We achieved an overall data collection efficiency exceeding 90 percent for 2005. Annual averages and 24-hour
maxima for both particle sizes at the three locations are shown in Table 4-16. The annual average for PM-10

is about 13 pug/m® at all locations; PM-2.5 about 7 pg/m®. These averages are well below EPA standards

(see Table 4-16). The 24-hour maxima for both PM-2.5 and PM-10 at all three locations are also much less than
EPA standards.

5. Detonation and Burning of Explosives

LANL tests explosives by detonating them at firing sites operated by the Dynamic Experimentation Division and
maintains records that include the type of explosives used and other material expended at each site. Table $4-11
(in the Data Supplement) summarizes the amounts of expended materials for the last five years. LANL also burns
scrap and waste explosives because of treatment requirements and safety concerns. In 2005, 6.5 tons of high
explosives was burned.

3
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Table 4-16
PM-2.5 and PM-10 (oncentration Data Summary for 2005 (Pglm3)

Statmn Location

Maximum 24 Annual Maxsmum 24 Annua!

hour : Average hour Average
48" Street, Los Alamos 20 7 34 12
ét;sn tA;Jrarrms Medical 27 8 55 15
White Rock Fire Station 20 7 34 13
EPA Standard <65 <18° <150 <50°
*EPA 40 CFR Part 50

An assessment of the ambient impacts of high-explosives testing (DOE 1999) indicates that high-explosives
testing produces no adverse air-quality impacts. The quantities of materials detonated during 2005 were less than
the amounts for which impacts are analyzed in the DOE (1999) report.

6. Beryllium Sampling

The State of New Mexico has no ambient-air-quality standard for beryllium. For comparison purposes, we use the
NESHAP standard of 10 ng/m? (40 CFR Part 61). Beryllium air concentrations for 2003 are very similar to those
measured in recent years, All values are 2 percent or less of the NESHAP standard.

During 2005, we analyzed quarterly composite samples from 23 sites for beryllium, aluminum, and calcium

(see Table S4-12 in the Data Supplement). These sites are located near potential beryllium sources at LANL or

in nearby communities. Beryllium and aluminum concentrations in soil occur in a fairly constant ratio: note the
linear dependence in Figure 4-20 (correlation coefficient = 0.94). Non-natural occurrences of beryllium would
appear far from the straight line. We believe all the measured beryllium concentrations are of a natural origin and
represent resuspended soil and dust.
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Figure 4-20, Correlation between aluminum and beryllium concentrations in AIRNET samples.
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E. METEOROLOGICAL MONITORING

1. introduction

Data obtained from the meteorological monitoring network support many Laboratory activities, including
emergency management and response, regulatory compliance, safety analysis, engineering studies, and
environmental surveillance programs. To accommodate the broad demands for weather data at the Laboratory,
the meteorology team measures a wide variety of meteorological variables across the network, including wind,
temperature, pressure, relative humidity and dew point, precipitation, and solar and terrestrial radiation. The
Meteorological Monitoring Plan (Rishel et al. 2003) provides details of the meteorological monitoring program.
An electronic copy of the “Meteorological Monitoring Plan” is available online at http:/www.weather.lanl.gov/.

2. fRonitoring Network

A network of six towers gathers meteorological data (winds, atmospheric state, precipitation, and fluxes) at the
Laboratory. Four of the towers are located on mesa tops (TA-6, TA-49, TA-53, and TA-54), one is in a canyon
(TA-41), and one is on top of Pajarito Mountain (figure 4-21). The TA-6 tower is the official meteorological
measurement site for the Laboratory. A sonic detection and ranging (SODAR) instrument is located adjacent to

the TA-6 meteorological tower. Precipitation is also measured at TA-16, TA-74, and in North Community of the
Los Alamos town site.
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Figure 4-21. Meteorological network.
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3. Sampling Procedures, Data Management, and Quality Assurance

We place instruments in the meteorological network in areas with good exposure to the elements being measured,
usually in open fields, to avoid wake effects (from trees and structures) on wind and precipitation measurements.
Temperature and wind are measured at multiple levels on open-lattice towers. The multiple levels provide a
vertical profile of conditions important in assessing boundary layer flow and stability conditions. The multiple
levels also provide redundant measurements that support data quality checks. The boom-mounted temperature
sensors are shielded and aspirated to minimize solar-heating effects.

Data loggers at the tower sites sample most of the meteorological variables every 3 seconds (0.33 hertz), store

the data, average the samples over a 15-min period, and transmit the data to a Hewlett-Packard workstation by
telephone or cell phone. The workstation automatically edits measurements that fal] outside of allowable ranges.
Time-series plots of the data are also generated for a meteorologist’s data-quality review. Daily statistics of certain
meteorological variables (e.g., daily minimum and maximum temperatures, daily total precipitation, maximum
wind gust, etc,) are also generated and checked for quality. During the past 46 years, a similar once-daily set of
statistics has been telephoned to the National Weather Service. Observers log cloud type and percentage cloud
cover three times daily.

All meteorological instruments are annually refurbished and calibrated during an internal audit/inspection. Field
instruments are replaced with backup instruments and the replaced instruments are checked to verify that they
remained in calibration while in service. All instrument calibrations are traceable to the National Institute of
Standards and Technology. An external audit is typically performed once every 2-3 years, with the most recent
audit performed (on only the TA-54 tower) in 2003.

4. Climatology

Los Alamos has a temperate, semiarid mountain climate. However, large differences in locally observed
temperature and precipitation exist because of the 1,000-ft elevation change across the Laboratory site. Four
distinct seasons occur in Los Alamos. Winters are generally mild, with occasional winter storms. Spring is the
windiest season. Summer is the rainy season, with frequent afternoon thunderstorms. Fall is typically dry, cool,
and calm. The climate statistics summarized here are from analyses provided in Bowen (1990 and 1992) and from
historical meteorological databases maintained by the meteorology team.

Temperatures at Los Alamos have wide daily variations (a 23°F range on avérage) because of the semiarid climate.
Atmospheric moisture levels are low, and clear skies are present about 75 percent of the time. These conditions
lead to high solar heating during the day and strong long-wave radiative cooling at night.

Winter temperatures range from 30°F to 50°F during the daytime and from 15°F to 25°F during the nighttime,
with a record low temperature of -18°F recorded in 1963. The Sangre de Cristo Mountains to the east of the Rio
Grande valley act as a barrier to wintertime arctic air masses that descend into the central United States, making
the occurrence of local subzero temperatures rare. Winds during the winter are relatively light, so extreme wind
chills are uncommon. Summer temperatures range from 70°F to 88°F during the daytime and from 50°F to 59°F
during the nighttime, with a record high temperature of 95°F recorded in 1998.

1971 to 2000 represents the time period over which the climatological standard normal is defined, according
to the World Meteorological Organization (WMO 1984). Our averages are calculated according this standard.
The average annual precipitation, which includes both rain and the water equivalent for frozen precipitation, is
18.95 in. The average annual snowfall is 58.7 in.

Winter precipitation in Los Alamos is often caused by storms approaching from the Pacific Ocean, or by cyclones
forming and/or intensifying leeward of the Rocky Mountains. Large snowfalls may occur locally as a result of
orographic lifting of the storms by the high terrain. The record single-day snowfall is about 39 in., which occurred
between 11 am on January 15th, 1987, and 11 am the next day. The record single-season snowfall is 153 in. set in
1986-87.

The two months of July and August account for 36 percent of the annual precipitation and encompass the bulk of
the rainy season, which typically begins in early July and ends in early September. Afternoon thunderstorms form

104 Environmental Surveillance at Los Alamos during 2005




. T O S A B A A Gh A v A B By e E vE = =

4. AR SURVEILLANCE

as moist air from the Gulf of California and the Gulf of Mexico is convected and/or orographically lifted by the
Jemez Mountains. The thunderstorms yield short, heavy downpours and an abundance of lightning,

The complex topography of Los Alamos influences local wind patterns, notable in the absence of large-scale
disturbances. Often a distinct diurnal cycle of winds occurs. As air close to the ground is heated during the day,

it tends to be displaced by cooler air from aloft and tends to rise and flow upslope along the ground. This is called
“anabatic” flow. During the night, cool air that forms close to the ground tends to flow downslope and is known
as “katabatic” flow. Daytime upslope flow of heated air on the Pajarito Plateau adds a southerly component to

the winds on the plateau as it flows up the Rio Grande valley. Nighttime downslope flow of cooled air from the
mountains and plateau adds a light westerly-to-northerly component to local winds. Flow in the east-west-oriented
canyons that interrupt the Pajarito Plateau is often aligned with the canyons, so winds are usually from the west at
night as katabatic flow and from the east during the day.

5, 2005 in Perspective

Figure 4-22 presents a graphical summary of Los Alamos weather for 2005. The figure depicts the year’s monthly
average temperature ranges, monthly precipitation, and monthly snowfall totals compared to monthly normals
(averages for each of 12 calendar months during the standard 1971-2000 time period).

The year 2005 was unusual in that it was both warmer than normal and wetter than normal. Generally, warm
years are dry years and cool years are wet years. Good recent examples include 1997 (cool and wet) and 2003
{warm and dry) (see Figures 4-23 and 4-24). The average annual temperature in 2005 of 49.5°F exceeded the
normal annual average of 47.9°F by 1.6°F. The total precipitation in 2005 of 21.30 in. was 12 percent above normal
(18.95 in.), making 2005 the wettest year since 1997. January, July, September, November, and December stand
out as warm months and no months stand out as cooler than normal. The year began very wet, with January,
February, and March bringing more than twice the normal precipitation. There was some worry in July, however,
when the monsoon appeared to be failing. The monsoon finally arrived in August, dispelling the myth that late
monsoons are weak monsoons. August and September brought the total monsoon rainfall to more than normal and
secured 2005 as the wettest year in almost a decade. Ominous signs of a returning drought appeared in November,
when precipitation nearly stopped entirely, a trend that continued into 2006. The annual snowfall total of 48.3 in.
was 82 percent of normal (58.7 in.). The less-than-usual snowfall total in 2005 was due in part to warmer winter
temperatures and in part to a return to drought conditions late in the year.

Temperature and precipitation data have been collected in the Los Alamos area since 1910. Figure 4-23 shows the
historical record of temperatures in Los Alamos from 1925 through 2005. The annual average temperature is not
the average temperature per se, but rather the mid-point between daily high and low temperatures, averaged over
the year. One-year averages are shown in green in Figure 4-23. With the exception of 2004, years since 2000 have
clearly been warmer than normal. To aid in showing longer-term trends, the five-year running mean is also shown.
With five-year averaging, for example, it can be seen that the warm spell during the past few years is not as severe
as the warm spell during the early-to-mid 1950s. On the other hand, it was three out of four warm years then while
the recent warm spell has been five out of six years.

L o
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2005 Weather Summary
Los Alamos, New Mexico - TA-6 Station, Elevation 7424 ft
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Figure 4-22. Weather summary for Los Alamos in 2005 at TA-6 station, elevation 7,424 ft.
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Figure 4-23.  Temperature history for Los Alamos.
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Figure 4-24 shows the historical record of the annually summed total precipitation. The drought appeared to

end with 2003, as 2004 and 2005 have shown strong returns to nearly normal conditions. As with the historical
temperature profile, the five-year running mean is also shown. The five-year average shows that the recent drought
appears quite clearly to be the most severe drought on record in Los Alamos.

Daytime winds (sunrise to sunset), based on 15-minute-averaged wind observations for 2005 at the four Pajarito
Plateau towers and the Pajarito Mountain tower, are shown in the form of wind roses (Figures 4-25 and 4-26).
The wind roses depict the percentage of time that the wind blows from each of 16 compass rose points and

the distribution of wind speed for each of the 16 directions, represented by shaded wind-rose barbs. Unlike
temperature and precipitation, graphics of wind (wind roses) from different years are almost identical.

Daytime winds measured by the four Pajarito Plateau towers are predominately from the south (Figure 4-25),
consistent with the typical upslope flow of heated daytime air moving up the Rio Grande valley. Nighttime winds
(sunset to sunrise) on the Pajarito Plateau were lighter and more variable than daytime winds and typically from
the west, resulting from a combination of prevailing winds from the west and downslope katabatic flow of cooled
mountain air (Figure 4-26). Winds atop Pajarito Mountain are more representative of upper-level flows and
primarily ranged from the northwest to the southwest, mainly because of the prevailing westerly winds.

F. QUALITY ASSURANCE PROGRAM IN THE AIR QUALITY GROUP

iR Quality Assurance Program Development

During 2005, the air quality group revised four quality plans that affect collection and use of air-quality-
compliance data. We also issued three new implementing procedures and revised approximately 38 procedures to
reflect the constant improvements in the processes. Together, these plans and procedures describe or prescribe all
the planned and systematic activities believed necessary to provide adequate confidence that processes perform
satisfactorily. All current quality-related documents are available on the public website:
http:/www.lanl.gov/community/environment/air/.

2. Field Sampling Quality Assurance

Overall quality of this portion of the program is maintained through the rigorous use of carefully documented
procedures that govern all aspects of the sample-collection program.

Particulate and water-vapor samples are (1) collected from commercially available media of known performance,
(2) collected under common EPA chain-of-custody procedures using field-portable electronic data systems to
minimize the chances of data transcription errors, and (3) prepared in a secure and radiologically clean laboratory
for shipment. They are then delivered to internal and external analytical laboratories under full chain-of-custody,
including secure FedEx shipment, to all external vendors and tracked at al] stages of their collection and analysis
through the AIRNET and RADAIR relational databases.

Field-sampling completeness is assessed every time the analytical laboratory returns the AIRNET biweekly gross
alpha/beta data. RADAIR field-sampling completeness is evaluated each week upon receipt of the gross alpha/
beta and tritium bubbler data. All these calculations are performed for each ambient-air and stack-sampling site
and are included in the quality-assessment memo that is prepared by stack monitoring staff to evaluate every data
group received from a supplier.

3. Analytical Laboratory Quality Assessment

Specific statements of work are written to govern the acquisition and delivery of analytical-chemistry services
after the Data Quality Objective process has identified and quantified our program objectives. These statements of
work are sent to potentially qualified suppliers who then undergo a pre-award, on-site assessment by experienced
and trained quality systems and chemistry-laboratory assessors. Statement of work specifications, professional
Jjudgment, and quality-system performance at each lab, including recent past performance on nationally conducted
performance-evaluation programs, are primarily used to award contracts for specific types of radiochemical and
inorganic analyses.
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2005 Wind Roses, Daytime
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Figure 4-25. Daytime wind roses, 2005.
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Figure4-26.  Nighttime wind roses, 2005.
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4. AIR SURVEILLANCE

Each analytical laboratory conducts its chain-of-custody and analytical processes under its own quality plans

and analytical procedures. We submit independently prepared blind spiked samples with each sample set to be
analyzed for tritium. Preliminary data are returned by e-mail in an electronic data deliverable of specified format
and content. The analytical laboratory also submits a full paper set of records that serves as the legally binding
copy of the data. Each set of samples contains all the internal QA/QC data the analytical laboratory generates
during each phase of chemical analysis, including laboratory control standards, process blanks, matrix spikes,
duplicates, and replicates, when applicable. The electronic data are uploaded into either the AIRNET or RADAIR
databases and immediately subjected to a variety of quality and consistency checks. Analytical completeness is
calculated, tracking and trending of all blank and control-sample data is performed, and all are documented in the -
quality-assessment memo mentioned in the field-sampling section. All parts of the data-management process are
tracked electronically in each database, and periodic reports to management are prepared.

&, Field Data Quality Assessment Results

Field data completeness for AIRNET and stacks was 100 percent. Sample run time was greater than 98.6 percent
for AIRNET and 99.7 percent for stacks.

5. Analytical Data Quality Assessment Results

Analytical data completeness was >98.5 percent for AIRNET stations and 99.9 percent for stacks. The Clean

Air Act requires an EPA-compliant program of QC samples be included as an integral part of the sampling and
analysis process. Sample- and data-management procedures document the specific evaluations of each type of QC
sample for each analytical measurement. All QC data are tracked, trended, and reported in specific QC evaluation
memos that are submitted to project staff along with each set of analytical data received from our chemistry
laboratories. The overall results of the 2005 program of quality monitoring indicate that all analytical laboratories
maintained the same high level of control that has observed in the past several years.

6. Analytical Laboratory Assessments

During 2005, one internal and one external laboratory performed all chemical analyses reported for AIRNET and
RADAIR samples. Paragon Analytics, Inc., Fort Collins, Colorado, provided the following analyses:

o  Biweekly gross alpha, gross beta, and gamma analyses of filters for AIRNET.
o Biweekly analyses for tritium in AIRNET silica gel.
s Weekly gross alpha, gross beta, gamma, and stable beryllium analyses on stack samples.

o Quarterly analyses for alpha-emitting isotopes (americium, plutonium, and uranium) and stable
beryllium, calcium, and aluminum on AIRNET quarterly composite samples.

s Semester analyses of composites of stack filters for gross alpha, gross beta, Am-241, gamma-emitting
isotopes, lead-210, polonium-210, plutonium isotopes, strontium-90, thorium isotopes, and uranium
isotopes.

The Laboratory’s on-site Health Physics Analytical Laboratory in HSR-4 performed instrumental analyses of
tritium in stack emissions.

No assessment of Paragon Analytics was performed during 2005, but previous annual assessments have shown
the laboratory performs consistently well. The laboratory participated in national performance-evaluation studies
during 2005. The detailed results of these performance evaluations are included in the assessment report. Overall,
the study sponsors judged the analytical lab to have acceptable performance for almost all analytes attempted in
all matrices.

L e s T i
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A. INTRODUCTION

Los Alamos National Laboratory (LANL or the Laboratory) routinely analyzes groundwater samples to monitor
water quality on the Pajarito Plateau and in the surrounding area. The Laboratory conducts groundwater
monitoring and characterization programs to comply with the requirements of the Department of Energy (DOE)
Orders and New Mexico and federal regulations. The objectives of the Laboratory’s groundwater programs are
to determine compliance with waste discharge requirements and to evaluate any impact of Laboratory activities
on groundwater resources. This program addresses regulatory compliance, environmental monitoring, resource
management, aquifer protection, and hydrogeologic investigations (LANL 1996, 1998).

Because of the Laboratory’s semiarid, mountainside setting, significant groundwater is found only at depths
of more than several hundred feet. The Los Alamos County public water supply comes from supply wells that
draw water from the regional aquifer (found at depths of 600 to 1,200 feet). Groundwater protection efforts

at the Laboratory focus on (1) the regional aquifer underlying the region and include (2) the shallow perched
groundwater found within canyon alluvium and (3) the perched groundwater at intermediate depths above the
regional aquifer.

Since the 1940s, liquid effluent disposal by the Laboratory has affected water quality in the shallow perched
groundwater that lies beneath the floor of a few canyons. These water quality impacts extend in some cases

to perched groundwater at depths of a few hundred feet beneath these canyons and to the underlying regional
aquifer. The contaminated alluvial and intermediate perched groundwater bodies are separated from the regional
aquifer by hundreds of feet of dry rock, so recharge from the shallow groundwater occurs slowly. As a result,
less contamination reaches the regional aguifer than the shallow perched groundwater bodies, and impacts on the
regional aquifer are reduced.

In 2005, sampling at one regional aquifer monitoring well beneath Mortandad Canyon found contamination
by hexavalent chromium at a concentration that is over four times the Environmental Protection Agency
(EPA) maximum contaminant level (MCL) of 100 pg/L and eight times the NM groundwater standard. Past
cooling tower discharges in Sandia Canyon are identified as the likely hexavalent chromium source (ERSP
2006). The Laboratory also discovered a volatile organic compound, dioxane[1,4-], at values just below
Consent Order-specified risk levels in two intermediate wells in Mortandad Canyon. This compound is
commonly used as a stabilizer for organic solvents. The Laboratory has begun investigation of these issues in
cooperation with New Mexico Environment Department (NMED).
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With one exception, drinking water wells in the Los Alamos area have not been adversely impacted by Laboratory
discharges. The exception is well O-1 in Pueblo Canyon, where perchlorate is found at concentrations that average
1/10th of the EPA’s Drinking Water Equivalent Level of 24.5 pg/L. This well is not used by Los Alamos County
for water supply. All drinking water produced by the Los Alamos County water supply system meets federal and
state drinking water requirements.

To comply with the requirements of the NMED Consent Order, LANL significantly expanded the number of
monitored groundwater locations during 2005. The Laboratory collected groundwater samples from wells and
springs within or adjacent to the Laboratory and from the nearby Pueblo de San Ildefonso.

B. HYDROGEOLOGIC SETTING
1. Geologic Setting

Los Alamos National Laboratory is located in northern New Mexico on the Pajarito Plateau, which extends
eastward from the Sierra de los Valles (the eastern range of the Jemez Mountains) (Figure 5-1).
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Figure5-1.  Generalized geologic cross section of the Pajarito Plateau.

The Rio Grande borders the Laboratory on the east. Rocks of the Bandelier Tuff cap the Pajarito Plateau. The tuff
formed from volcanic ashfall deposits and pyroclastic flows erupted from the Jemez Mountains volcanic center
approximately 1.2 to 1.6 million years ago. The tuff is more than 1,000 ft thick in the western part of the plateau
and thins eastward to about 260 ft adjacent to the Rio Grande.
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On the western part of the Pajarito Plateau, the Bandelier Tuff overlaps the Tschicoma Formation, which consists
of older volcanics that form the Jemez Mountains (Figure 5-1). The Puye Formation conglomerate underlies the
tuff beneath the central and eastern portion of the plateau. The Cerros del Rio basalt flows interfinger with the
Puye Formation conglomerate beneath the Laboratory. These formations overlie the sediments of the Santa Fe
Group, which extend across the Rio Grande Valley and are more than 3,300 ft thick.

2, Groundwater Gceurrence

Due to its location on a semiarid mountainside, the Laboratory lies atop a thick zone of mainly unsaturated rock,
with the principal aquifer found 600 to 1200 ft below the ground. Groundwater beneath the Pajarito Plateau occurs
in three modes, two of which are perched (Figure 5-2). Perched groundwater is retained above less permeable
layers and is separated from underlying groundwater by unsaturated rock. The three modes of groundwater
occurrence are (1) perched alluvial groundwater in canyon bottoms, (2) zones of intermediate-depth perched
groundwater whose location is controlled by availability of recharge and by subsurface changes in rock type and
permeability, and (3) the regional aquifer beneath the Pajarito Plateau. The regional aquifer extends throughout the
neighboring Espaiiola Basin,
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Figure 5-2, Hlustration of geologic and hydrologic relationships in the Los Alamos
area, showing the three modes of groundwater occurrence.

Stream runoff may be supplemented or maintained by Laboratory discharges. Many relatively dry canyons have
little surface water flow and little or no altuvial groundwater. Streams have filled some parts of canyon bottoms
with alluvium up to 100 ft thick. In wet canyons, runoff percolates through the alluvium until downward flow

is impeded by less permeable layers of tuff or other rocks, maintaining shallow bodies of perched groundwater
within the alluvium, Evapotranspiration and infiltration into underlying rocks deplete the alluvial groundwater
as it moves down the canyon. The chemical quality of some of the alluvial groundwater shows the effects of
Laboratory discharges.

Underneath portions of Pueblo, Los Alamos, Mortandad, Sandia, and other canyons, intermediate perched
groundwater occurs within the lower part of the Bandelier Tuff and within the underlying Puye Formation
and Cerros del Rio basalt (Figure 5-2). These intermediate-depth groundwater bodies are formed in part by
recharge from the overlying perched alluvial groundwater. Intermediate groundwater occurrence is controlled
by availability of recharge and variations in permeability of the rocks underlying the plateau. Depths of the
intermediate perched groundwater vary: approximately 120 ft in Pueblo Canyon, 450 ft in Sandia Canyon, and
500-750 ft in Mortandad Canyon.
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Some intermediate perched water occurs in volcanics on the flanks of the Sierra de los Valles to the west of the
Laboratory. This water discharges at several springs (Armstead and American) and yields a significant flow from
a gallery in Water Canyon. Intermediate perched water also occurs in the southwest portion of the Laboratory just
east of the Sierra de los Valles, in the Bandelier Tuff at a depth of approximately 700 ft. The source of this perched
water may be infiltration from streams that discharge from canyons along the mountain front and also underflow
of recharge from the Sierra de los Valles.

The regional aquifer of the Los Alamos area occurs at a depth of 1,200 ft along the western edge of the plateau
and 600 ft along the eastern edge (Figures 5-1 and 5-3). The regional aquifer lies about 1,000 ft beneath the mesa
tops in the central part of the plateau. This aquifer is the only aquifer in the area capable of serving as a municipal
water supply. Water in the aquifer flows generally east or southeast toward the Rio Grande, and groundwater
model studies indicate that underflow of groundwater from the Sierra de los Valles is the main source of recharge
for the regional aquifer (Nylander et al., 2003). Groundwater velocities vary spatially but are typically 30 ft/yr.

The surface of the aquifer rises westward from the Rio Grande within the Tesuque Formation, part of the Santa Fe
Group (Figure 5-1). Underneath the central and western part of the plateau the aquifer rises farther into the Cerros
del Rio basalt and the lower part of the Puye Formation.

The regional aquifer is separated from alluvial and intermediate perched groundwater by approximately 350 to
620 ft of unsaturated tuff, basalt, and sediments with generally low (<10 percent) moisture content. Water lost
by downward seepage from alluvial and intermediate groundwater zones travels through the underlying rock by
unsaturated fiow. This percolation is a source of contaminants that may reach the regional aquifer within a few
decades. The limited extent of the alluvial and intermediate groundwater bodies, along with the dry rock that
underlies them, limits their volumetric contribution to recharge reaching the regional aquifer.
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Figure 5-3.  Generalized water level contours for the regional aquifer (Nylander et al., 2003).
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3. Overview of Groundwater Quality

Liquid effluent disposal is the primary means by which Laboratory contaminants have impacted deep
groundwater, including intermediate perched zones and the regional aquifer. Where Laboratory contaminants are
found at depth, the setting is either a canyon where alluvial groundwater is usually present (perhaps because of
natural runoff or Laboratory effluents) or a location beneath a mesa-top site where large amounts of liquid effluent
have been discharged. The discharge of effluents to canyons or mesa-top locations in the Laboratory’s semiarid
setting initiates or increases downward percolation of water. Even under unsaturated flow conditions, this
percolation may move significant amounts of water and contaminants to the regional aquifer within a few decades.

Liquid effluent disposal at the Laboratory has impacted the quality of alluvial groundwater in several canyons
(Figure 5-4). Groundwater contamination is primarily the result of past effluent discharges. Since the early 1990s,
the Laboratory has significantly reduced both the number of industrial outfalls (from 141 to 17) and the volume
of water released (by more than 80 percent). For 1993 to 1997, total estimated average flow was 1,300 M gal/yr;
flow decreased to 230 M gal/yr for 1998 to 2005 (Rogers 2006). The quality of the remaining discharges has been
improved through treatment process improvements so that it meets applicable standards,
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Figure 5-4. Major liquid release sources (effluent discharge} potentially affecting groundwater.

Most outfalls shown are inactive.
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Liquid effluent discharges have affected intermediate perched groundwater and the regional aquifer to a lesser
degree. The intermediate groundwater in various locations shows localized radioactive (tritium), organic (high
explosives [HE], chlorinated solvents, dioxane[1,4-]), and inorganic (hexavalent chromium, barium, boron,
perchlorate, and nitrate) contamination from Laboratory operations. Traces of HE, tritium, perchlorate, and nitrate
are also found in the regional aquifer. Hexavalent chromium has been found in several wells, including one well at
concentrations above state and federal drinking water standards.

Drainages that received liquid radioactive effluents include Mortandad Canyon, Pueblo Canyon from its tributary
Acid Canyon, and Los Alamos Canyon from its tributary DP Canyon. Rogers (2001) and Emelity (1996)
summarize radioactive effluent discharge history at the Laboratory.

Because of release of power plant cooling water and water from the Laboratory’s Sanitary Wastewater Systems
(SWWS) Plant, Sandia Canyon has received the largest liquid discharge volumes of any canyon in recent decades.

Water Canyon and its tributary Caiion de Valle have received effluents produced by HE processing and
experimentation (Glatzmaier 1993; Martin 1993). Over the years, Los Alamos County has operated three sanitary
treatment plants in Pueblo Canyon (ESP 1981). Only the Bayo sanitary treatment plant is currently operating. The
Laboratory has also operated numerous sanitary treatment plants, three of which are shown in Figure 5-4.

C. GROUNDWATER STANDARDS

We apply regulatory standards and risk levels to evaluation of groundwater samples according to Table 5-1. For
water supply wells, which draw water from the regional aquifer, we compare concentrations of radionuclides

in samples to (1) the derived concentration guides (DCGs) for ingested water calculated from DOE’s 4-mrem
drinking water dose limit and (2) the EPA MCLs. For risk-based radioactivity screening, groundwater samples
from sources other than water supply wells may be compared with DOE’s 4-mrem drinking water DCGs and with
EPA MClLs.

The New Mexico drinking water regulations and EPA MCLs apply as regulatory standards to nonradioactive
constituents in water supply samples and may be used as risk-based screening levels for other groundwater *
samples. The New Mexico Water Quality Control Commission (NMWQCC) groundwater standards (NMWQCC
2002) apply to concentrations of nonradioactive chemical quality parameters in all groundwater samples.
Following requirements of the Consent Order, we screened the toxic pollutants listed in the NMWQCC
groundwater standards at a risk level of 10-* for cancer-causing substances or a hazard index of one (HI = 1)

for non-cancer-causing substances. A hazard index value of 1 or less indicates that no (noncancer) adverse
human health effects are expected to occur. We used the EPA Region VI tap water screening levels to screen the
NMWQCC toxic pollutant compounds (http://www.epa.gov/earthlr6/6pd/rcra_c/pd-n/screen.htm). For cancer-
causing substances, the Region VI tap water screening levels are at a risk level of 1076, so we use 10 times these
values to screen for a risk level of 10-°.

Groundwater is a source of flow to springs and other surface water that neighboring tribal members and wildlife
use. The standards for groundwater or NMWQCC’s (NMWQCC 2000) surface water standards, including the
wildlife habitat standards (see Chapter 6), also apply to this water.

D. MONITORING NETWORK

In 2005 the Laboratory signed a Consent Order with the NMED, which specifies the process for conducting
groundwater monitoring at the Laboratory. The Consent Order requires that the Laboratory submit an Interim
Facility Groundwater Monitoring Plan (Interim Plan) to the department for its approval. The first Interim Plan was
approved in June 2006. Prior to approval of the Interim Plan, the Laboratory expanded the number of groundwater
locations monitored during 2005 to comply with the draft Consent Order.
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Radionuclides

Radionuclides
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radionuclides

Non-
radionuclides

Sample
Location

Water Supply
Wells

Effluent
samples

Other
groundwater
samples

Water Supply
Wells

Other
groundwater
samples

Table 5-1

Application of Standards to LANL Groundwater Monitoring Data

Standard or DCG

DOE 4-mrem Derived
Concentration Guides, EPA
MCLs

DOE 100-mrem Derived
Concentration Guides

EPA MCLs, NM
groundwater standards,
EPA 10, and Hl = 1 risk
levels for NM toxic
pollutants with no NM
standard

NM groundwater standards,
EPA 107 and HI = 1 risk
levels for NM toxic
poliutants with no NM
standard

Risk-Based

Screening Level

4-mrem Derived

Concentration

Guides, EPA MCLs

EPA MCLs

Reference

DOE Order 5400.5,
40 CFR 141-143

DOE Order 5400.5

DOE Order 5400.5,
40 CFR 141-143

40 CFR 141-143,
20.6.2 New Mexico
Administrative
Code, NMED
Consent Order

40 CFR 141-143,
20.6.2 New Mexico
Administrative
Code, NMED
Consent Order

Location

On-site and
off-site

On site

On-site and
off-site

On-site and
off-site

On-site and
off-site

Notes

A 4-mrem/y
EPA MCLs .
systems

DOE Public
100 mrem/y
discharges.

A 4-mrem/y
EPA MCLs
because the
water syste;

EPA MCLs
systems. Us
for 10™ and

NMED regu
groundwate
comparison
to drinking v
Region VI tz
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Groundwater sampling locations are divided into three principal groups related to the three modes of groundwater
occurrence: the regional aquifer, perched alluvial groundwater in the bottom of some canyons, and localized
intermediate-depth perched groundwater systems (Figures 5-5, 5-6, and 5-7). The springs and wells are

described by Purtymun (1995), Nylander et al. (2003), and individual well completion reports. To document the
potential impact of Laboratory operations on Pueblo de San 1ldefonso land, the DOE signed a memorandum of
understanding in 1987 with the Pueblo and the Bureau of Indian Affairs to conduct environmental sampling on
pueblo land. Groundwater monitoring stations at Pueblo de San lidefonso are shown in Figure 5-8 and mainly
sample the regional aquifer. Basalt Spring is an intermediate groundwater sampling point, and wells LLAO-1B
and LL.AO-4 sample alluvial groundwater.

Water quality monitoring results are given in accompanying supplemental data tables, which include results for
several boreholes. The water quality results for these borehole samples are for screening purposes indicating a
need for further investigation; they cannot be used to evaluate aquifer conditions because they reflect a mixture

of high-turbidity water affected by drilling fluids water and rock material from a large portion of the borehole.
Following well installation, well development is used to remove aquifer and drilling materials from the well before
sampling.

LANL conducts a regular program of water level measurement for monitoring wells. A summary of groundwater
level measurements for 2005 is given in Allen et al. (2006).

1. Reglonal Aguifer and intermediate Groundwater Monitoring

Sampling locations for the regional aquifer and intermediate perched groundwater include monitoring wells,
supply wells, and springs. Wells recently constructed under the Hydrogeologic Workplan (LANL 1998) are
intended for additional groundwater characterization efforts and to extend the Laboratory’s groundwater
monitoring system. Several of these wells were added to the monitoring well network beginning in 2002.
New wells completed in 2005 are described in Chapter 2, Section B.9.b (page 56).

In the 1950s and 1960s, the Laboratory located the first regional aquifer monitoring wells where they might detect
contaminants infiltrating from areas of effluent disposal or underground weapons-testing operations. These wells
penetrate only a few tens or hundreds of feet into the upper part of the regional aquifer. Although the wells have
surface casing to seal off entrance of surface water or shallow groundwater, the casings were not cemented, which
would prevent deeper infiltration along the boreholes. The newer characterization wells were installed beginning
in 1998 (Nylander et al., 2003). Some of these newer wells penetrate down to 600 ft into the regional aquifer, and
several have multiple sampling ports within intermediate perched zones and the regional aquifer. A column on the
supplemental data tables identifies the groundwater zones sampled by different ports of these wells and gives the
depth of the port or top of the well screen.

The Laboratory collects samples from 12 deep water supply wells in three well fields that produce water for the
Laboratory and the community. The water supply wells are screened up to lengths of 1,600 ft within the regional
aquifer, and the wells draw samples that integrate water over a large depth range. Los Alamos County owns and
operates these wells. The county is responsible for demonstrating that the supply system meets Safe Drinking
Water Act requirements. This chapter reports on supplemental sampling of those wells by the Laboratory. Koch
and Rogers (2003) summarized operation of the water supply system for the years 1998-2001.

Additional regional aquifer samples come from wells located on Pueblo de San lidefonso and from the Buckman
well field operated by the City of Santa Fe.

We sample numerous springs near the Rio Grande because they mainly represent natural discharge from
the regional aquifer (Purtymun et al. 1980). The springs serve to detect possible discharge of contaminated
groundwater from underneath the Laboratory into the Rio Grande.
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Figure 5-5.  Springs and wells used for alluvial groundwater monitoring.
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Figure 5-6.

Springs and wells used for intermediate perched zone monitoring.
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Figure 5-8. = Springs and wells used for groundwater monitoring on Pueblo de San lidefonso.

2. Alluvial Groundwater Monitoring

To determine the effect of present and past industrial discharges on water quality, we use shallow wells and some
springs to sample perched alluvial groundwater in several canyons (Pueblo, Los Alamos, Mortandad, and Pajarito
Canyons, Cafion de Valle, and Cafiada del Buey). In any given year, some of these alluvial observation wells may
be dry, and water samples cannot be obtained. Some observation wells in Water, Fence, and Sandia Canyons have
most often been dry since their installation in 1989, All but one of the wells in Cafiada del Buey are generally dry.

E. ~ GROUNDWATER SAMPLING RESULTS BY CONSTITUENTS

Supplemental data tables present groundwater monitoring data for 2005. Columns on the data tables identify the
groundwater zones sampled—whether alluvial, intermediate, or regional—and indicate if the location is a spring.
For wells with several sampling ports, the the depth and groundwater zone sampled for each port appear in the
table. For single screen wells, the depth of screen top is given. Springs have a depth of 0, and wells with unknown
depth list a value of —1. Supplemental data Table S5-1 provides definitions for sample description codes used in the
data tables.

Supplemental data Table $5-2 lists the results of radiochemical analyses of groundwater samples for 2005, The
table also gives the total propagated one-sigma (one standard deviation) analytical uncertainty and the analysis-
specific minimum detectable activity (MDA), where available. Uranium was analyzed by chemical methods and
by isotopic methods. Table S5-3 shows low-detection-limit tritium results from analyses done by the University of
Miami. Table S5-4 lists radionuclides detected in groundwater samples.

Two analytical methods are reported for University of Miami tritium laboratory results (Table S5-3): a higher
detection limit analysis, method “LL,” and the low detection method results by method “LLEE.” If we are not
certain that a sample has an activity less than 100 pCi/L, the tritium laboratory first counts the sample using LL
until they are satisfied that it is below 100 pCi/L. In this case, they stop the counts and analyze the sample with
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LLEE. The tritium laboratory no longer reports the LL values in cases where the sample is analyzed by LLEE, as
the LL samples are only screening results in those cases.

A data interpretation issue relates to comparing values determined by the two methods, as the incomplete count
for the less-sensitive method indicates an apparent detection at a higher value. One example is a result for the
regional aquifer at R-22, at 907 ft, of 86 pCi/L by LL, with a corresponding LLEE result of 3 pCi/L. Both results
are presented as detections. This LL value is well below the 10 sigma quantitation limit (meaning that it is not
quantified), but above the 3 sigma detection limit based on the reported uncertainties. Thus, the LL and LLEE
results are in agreement given the uncertainties, but the LL results have far less precision. The LLEE results are
similar to earlier values from R-22.

For most radionuclide measurements, we report a detection as an analytical result that does not include an
analytical laboratory (or in some cases, secondary validation) qualifier code of X or U (indicating nondetect).
University of Miami tritium data do not have laboratory qualifiers; in that case, a result is reported as detected
when analytical results are greater than three times the reported (one sigma) uncertainty.

Qualifier codes are shown in Supplemental Table 85-4 to provide additional information on analytical results

that are not detections; in some cases, for example, the analyte was found in the laboratory blank, or there were
other analytical issues. The table shows two categories of qualifier codes: those from the analytical laboratory
and those from secondary validation (Tables §5-5, $5-6, and S5-7 in the Data Supplement). After we receive the
analytical laboratory data packages, the packages receive secondary validation by an independent contractor,
Analytical Quality Associates (AQA). The reviews by AQA include verifying that holding times were met, that all
documentation is present, and that analytical laboratory quality control measures were applied, are documented,
and are within contract requirements.

Because gross alpha and gross beta are usually detected in water samples, Table $5-4 indicates occurrences of
these measurements above threshold values. We selected threshold levels of 5 ug/L for uranium, 5 pCi/L for
gross alpha, and 20 pCi/L for gross beta, which are lower than the respective EPA MCLs or screening levels. The
right-hand columns of Table 85-4 compare results to the standards shown on the table. For gross alpha, the DCG
assumes that the radioactivity comes solely from americium-241 plus plutonium-239,240 and for gross beta, from
strontium-90; thus, the gross alpha and gross beta DCG values are for screening purposes and are conservative,

Supplemental Table S5-8 lists the results of general chemical analyses of groundwater samples for 2005.

- Table $5-9 lists groundwater perchlorate results. We analyzed samples for perchiorate by two methods. This

table includes all perchlorate results determined by the liquid chromatography/mass spectrometry/mass
spectrometry (LC/MS/MS) method (now EPA 6850 Modified, formerly SW-846:8321A[M]) and all detections by
the ion chromatography (IC) method (EPA:314.0). The method detection limit (MDL) for the IC method is 4 ug/L;
the LC/MS/MS method MDL is 0.05 pg/L or larger if the sample had higher concentrations and was analyzed
using sample dilution. We use both methods because LC/MS/MS by SW-846 6850 (or EPA 6850 Modified) for
perchlorate has not yet been officially promulgated by the EPA (expected in December of 2006). The results of
trace metal analyses appear in Table S5-10.

In the f