LA 12572-INV

Lc-902
[ssued: August 1993

Envirommental Surveillance
at Los Alamos during 1991

Envivonmental Protection Group

LARL
AECYCLE

This report was pronted o recyeled paper.

An Affirmative ActionfEgual Opportunity Employer

This report was prepared as an accototd of work sponsored by ai agency of the

Umited States Government. Newther The Regents of i University of Califoer, the

United States Goiernment wor any agency theeeof non any of their employees. nhes anzy
warranty, cxpress or implied, or assunes any legal by or responsibidiby tor e accwracy.
completeness, or usetulitess of any information, apparatus: product, or process disclosed . or
represents that it~ wse seandd wot infringe privately owated vights. Reterance hereni to any <peciti
commercial profuct. process, or serotee by trade nante, trademark, manutacturer . or otherviense. does
ot necessarily constitute or imply its endosement . recommendation. ov ticoriiy by The Regents
of the Unizersity of Caltfornia, the Uiited States Gueenmment, on an agencw thereot The dicies
and opunions of awthors expressed lerem dootot necessarily state or eetlect e of The Kegends of
the University of California, the United States Gocernment . on aui oy threot

 MASTRR .V

[ ]

1


ABOUT THIS REPORT
This official electronic version was created by scanning 
the best available paper or microfiche copy of the 
original report at a 300 dpi resolution.  Original 
color illustrations appear as black and white images.

For additional information or comments, contact: 
Library Without Walls Project 
Los Alamos National Laboratory Research Library
Los Alamos, NM 87544 
Phone: (505)667-4448 
E-mail: lwwp@lanl.gov



Department of Energy
Albuquerque Operations
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To the Reader:

Enclosed is your copy of the Environmental Surveillance Report for the

Los Alamos National Laboratory (the Laboratory). This report summarizes
the laboratiny's 1991 environmental surveillance program. This prograi is
carried out {0 assess compliance with environmental standards, to identify at
early stages any undesirable environmental trends, and to inform the public
about the Laboratory's impact on the environment.

The report was prepared by the Laboratory's Environmental Management
Division and Health & Safety Division for the Department of Energy. Since
this is an annual report for an ongoing program, we would appreciate your
comments or suggestions for improving both the report and the program.
My office will continue to work with you to improve the timeliness, quality,
and usefulness of this report.

If you are not currently on the mailing list for this report, or if personnel
changes in your organization have resulted in a need for us to update our
mailing list for next year's report, please contact Joseph Vozella of the
Environment, Safety, and Health Branch at the address provided above, or by
telephone at (505) 665-5027. 1 hope you will find this document useful and
informative.

Sincerely,

) Ve 1

P

Jerry L. Bellows
Area Manag

Enclosure
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ABSTRACT

This report describes the environmental surveitlance program conducted by Los
Alamos National Laboratory during 1991. Routine monitoring for radiation and
for radioactive and chemical materials is conducted on the Laboratory site as well
as in the surrounding region. Monitoring results are used to determine compliance
with appropriate standards and to permit early identification of potentially
undesirable trernds. Results and interpretation of data for 1991 cover external
penetrating radiation; quantities of airborne emissions and effluents; concentrations
of chemicals and radionuclides in ambient air, surface waters and groundwaters,
municipal water supply, soils and sediments, and foodstuffs; and environmental
compliance. Comparisons with appropriate standards, regulations, and
background levels provide the basis for concluding that environmental effects from
Laboratory operations are small and do not pose a threat to the public, Laboratory
employees, or the environment.
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FOREWCRD

Suggestions on How tc Read This Report

This repont is written for both the lay person and the scientist. Each reader may have
limited or comprehensive interest in this repert.. We have tried to make it accessible to
al} without compromising its scientitic integrity. Following are directions advising cach
audicnce on how best 1o use this document.

1. Lay Person with Limited Interest. Read Scction I, the Exccutive Sumimary,
which describes the Laboratory’s environmental monitoring operations for this ycar.
Emphasis is on the significance of findings and environmental regulatory compliance. A
glossary and a list of acronyms and abbreviations in the back of the repont describe
pertinent terins and acronyms.

2. lay Persoa with Comprehensive Interest.  Follow directions for the "Lay
Person with Limited Interest” given above. Also, summaries of each scction of the repont
are in boldtace type and precede the technical text. Read summaries of those sections
that interest you. Furnther details are in the text following cach summary. Appendix A,
Standards for Environmental Contaminants; Appendix B, Units of Measurement; and
Appendix C, Description of Technical Areas and Their Associated Programs, may also
be helptul.

3. Scientists with Limited Interest. Read Scction I, the Executive Summary, to
determine the parts of the Laboratcry’s environental program that interest you. You
may then read summaries and technical details of these parnts in the body of the report.
1991 publications and references are presented in Sections IX and X,

4. Scientists with Comprehensive Interest. Rcead Scction I, the Executive
Summary, which describes the Laboratory’s environmental programs this year. Rcad
cach major subdivision of this report; detailed data tables are included in each section.
Appendix D comains detailed environmentat background data.

For funher information about this report, comtact the Los Alamos National
Laboratory’s Environmental Protection Group (EM-8):

Environmental Protection Group (EM-8)
Los Alamos National Laboratory

P.O. Box 1663

Los Alamos, NM 87545

Attn: Jean Dewant

Mail Stop K490

Commcrcial Telephone: (505) 665-0239

vi




K

N

Ken Hargis, Group Leader

LOS ALAMOS NATIONAL LABORATORY

ENVIRONMENTAL SURVEILLANCE 1991

ACKNOWLEDGMENTS

This repont was compiled by Jean Dewart and Karen Lyncoln Koben with contributions from members of the
Environmental Protection Group (EM-R) in the Labaratory’s Environmental Management Division.
EM-8 during 1991 include the following:

Suzanne Lester

Roger Ferenbaugh, Deputy Group Leader  Eddic Lujan

Michael Alexander
Alice Barr
Naomi Becker
Kathryn Bennett
Roy Bohn

Brent Bowen
Thomas Buhl
Mickacl Burklhicimer
Michelle Cash
Jeff Carmichacl
Ron Conrad
Juan Corpion
Jean Dewarnt
Craig Eberhan
Brenda Edeskuty
Teralene Foxx
Philip Fresques
Bruce Gallaher
Vince Garcia
Doris Garvey
Anthony Gricggs
Belinda Harrigan
Joan Harris
Larry Hoffiman
Kecith Jacobson
Carla Jacquez
David Jardinc
Eric Koenig

Rill Kopp

David Kraig
Susan Kreiner
Beverly Larson

Danicl Macdonell
Max Macs
Ernestine Martinez
Sally Martinez
Ellen McGehee
David Mclnroy
Steven McLin
Censuclo Montoya
Raul Morales

Joan Morrison
William Olsen
Vivian Pearson
Ann Pendergrass
Rob Pierce
Margaret Powers
William Purtymun
Steven Race
Geraldine Rodriguer
Richard Romcero
Mike Saladen
John Salazar

Tina Maric Sandoval
Mike Schillaci
Alan Stoker

Will Stolpe

Greg Stone

Danicl Talley
David Waechter
Donald VanEtten
James White

Neil Williams

Belinda Harrigan did the cditing and assembling of this report in a professional manner. Environmental data
were provided by the following groups in the Laboratory’s Envirommnental Management and Health & Safety
Divisions: Wastc Management (EM-7), Environmental Protection (EM-8), Environmcntal Chemistry (EM-9),
Environmental Restoration (EM-13), Health Physics Mcasurements (HS-4), Risk Management Support (HS-3), and
Health Physics Policy & Programs (HS-12).

\/

Pemsonnel in

%

vii



LOS ALAMOS NATIONAL LABORATORY

/' ENVIRONMENTAL SURVEILLANCE 1991
CONTENTS
ABSTRACT ..ttt sttt ettt e aen Ses s, v
FOREWORD ...ttt st st et ssssass st vi
ACKNOWLEDGMENTS ...ttt ettt en st sttt vii
FIGURES ...ttt sttt sttt sttt st s sttt sas st rvi
TABLES (...t trteriete ettt ettt bt et 2ssteeanes e vvili
. EXECUTIVE SUMMARY

AL INTOUBCHON ettt e ettt et et et e et I-1
B.  Enviroumental Compliance ACUVIHCS v 1-1
1. Resource Conservation and Recovery ACt oierrreniiicinienconensennienenseesesseons I-1
2. Cleanm Waler ACL oo ettt coseseesnseresaseetnee st st sse st steaesss e sesnras I-2
3. National Environinie ital POYCY ACh . iiieriecneccnie vt sieseestre s vee s i-2
4. Federal Clean Air Act and New Mexico Air Quality Control Act. e, I-3
S, Sate Drinking Water ACL i ettt et en et s sne st et enanns I-3
6. Federsl Insecticide, Fungicide, and Rodenticide Act coorecnnniiinieinnviiene -3
7. National Historic Preservation Al ceeciecicnenineeieseesriossennnssesssosssens 1-4
8. Endangered/Threatened/Proteeted SPecios. oo reeiens I-4
9. Floodplain/Wetland ProteCtion ..o stenececicnr e reevn e e I-4

10.  Comprehensive Environmental Response, Compensation, and
Liability Act/Supertund Amendments and Reauthorzation Act. ..., I-4
11, Ewmergency Planning and Commaunity Right-10-Know Act.....cccoeeeriniennninnnn. I-4
12, Toxic Substances COmrol ACl oo vrceeeereicrenti e vesee e e stesras s ae s I-4
C. Unplanned ReEICASES .oviiiiiiiiiiiiiiesesiesiseenteressstesesssssssaesssscsssnssnsssonssessasessorssssrsssssens I-5
1. Airborne Radionuclide ReIeases. covonivcvcninecieciiirieeierciiereinensseceies s I-5
2. Airborne Nonradiological RelCases. .ottt -5
3. Radioactive Liquid REICASCS. .ociviriiiniiiiiiecriereiieemnseeevetnesesne e senseversssessenes I-S
4. Nonradioactive Liquid Releases. ..o vocerreivesicveciiernreceiiecrerenisinnrenessessesessenns I-5
D, MONtOTing OPCTALIONS ..co.eveiiveiiiie rrverrirestsnesonsensennseossassseseesssesasassesssssseessessssssossesssens -6
Lo IIEOQUCHONL ettt sttt seseassnsasese e saene e sestesassansesansssesesssosens I-6
2. External Penctrating Radiation. ....oeiviveeeveeeneeeessssnvenieniessesiosiossssesons sevvevssens I-6
3o AN MORHOTI ettt sttt st st s ceen e e sne st eaee s 1-6
3. RAdioACHVC. vttt et reerreser s s I-6
b NOUIAIOACTVE. wievie ittt et et se et sae et st saiea et e en e v saeens I-6
4. Surface Water and Groundwater MOMtOTIRE. ...ooeevueeenreerninnierenee e 1-7
5. Soils and Sediments MORMOTINE. «.cvviivviieiitriinnieisiiesetsseeestee s etesnaen e reneeas I-7
6. Maonitoring of the Water Distribution System.........ocoveenenienveecvenreece e, I-7
7. Foodstuffs MORMOFINE. ..ottt st sest it seeiee ettt ssene e e e senens -7
E. Estimated Dosces and Risks from Radiation E<posurc.....cinieniccvvnicicnnenennnencne. I-7
L. RAdIiton DOSCS. .oiiiiceiiciririnicniicenns rtsveneesssanaeetsassesesnsessnsstsnsssssssssssesssenns I-7
2. RISK ESHIMAICS. ittt ettt sr e s e sasssn e aa e I-8

il. INTRODUCTION

A. Los 2’ nos National Laboratory ....co.ooceevveeioeeiereenierec et e eeeeeveer e II-1
B, Geographic SCUIRG .ottt ittt sesaisitsnes cssesessusssensassretssssnsassnsatannenns I1-3

\ C. Geology -HYdrolOgy ..coviiviiieiiiciirinrientisicisinse ttsneeiestrssteeessitssnsstes s e eveseseans 11-5

LY



LOS ALAMOS NATIONAL LABORATORY

ENVIRONMENTAL SURVEILLANCE 1991 \

D, CHIMAOLOEY oottt 11-9
B BCOIORY ettt st e e 11-13
Foo Cultural RESOUTUCS coveenireiein ettt et ettt s 11-13
G, Population DIsIADUBION. ..o et 1113
ll. COMPLIANCE SUMMARY
A, BIOQUCTIOI o et sar e ae b s 1i-1
B, Complianee Sills oottt e 151-2
1. Resource Conservation and Recovery ACh oo s 111-2
A INEOQUCHIOIL (et st e e in-2
b, RCORA Closure ACHVIICS. oottt st -8
¢. Underground Storage Tanks .o -9
d. Other RCRA ACHVITICS. oottt evs sttt e tHi-9
t. RCRA Complianee Inspeetion. . -9
£, RCRA Persomied THIE. ooeor e eeree st sscscrsesecaesasinniis -9
2. Waste Misinnization. ..o e Hi-11
b HSWA Complianee ACHVIICS. i -1
2. CIAI WIIET ACL oottt s e eaiessecees st esstberas saesn b e sra st e stessnssstassssasees 1-12
a. National Pollutant Discharge Elimination Systemt .. {-12
b, Compliance Evaluation InSpection. .. 1i-14
¢, Spill Prevention Comtrol . Hi-14
d. Storm Water Discharges...oonininnns OO 1H-14
3. Natiotal Envitonmental Policy Acl e 11-14
2. FEOQUCHON. et I-14
b, Compliance ACHONS. it 1-16
¢ Types of Activities RevIewed. o HI-18
4. Federal Clean Air Act and the New Mexico Air Quality Control Act. ........... HI-18
a. Federal Regulations. oo IH-18
b, State RCGUIATONS . coooviiiiiiiiitiicintin s Hi-18
5. Safc Drinking Water Act, Municipal and Industrial Water Supplies. .............. 1-22
6. Federal Insecticide, Fungicide, and Rodeaticide Ak e HI-22
7. National Historic Preservation Acl e sninscese e Hi-24
8. Endangered/Threatened/Protected SPeCics. e I11-25
a. Threatened and Endangered SPecCics. .o neniniiiniienenieniinnicneniennee, 1-25
b, Biological SUIVEYS. (ot ssnet et il1-26
9. Floodplain'Wetland Protection. .t 11-27
10. Comprehensive Epvironmental Response,

Compensation, and LIability ACL ..ottt 11-27
11.  Emergency Planning and Community Right-to-Know Acte. .. H1-27
12, Toxic Substances COntrol Acl. .ot s 1-27
C.  Current Issues and ACHORS ...ccoovivviniiinicriniin cteriienemesssssnes st sse s srsse st srsss s sessnies HI-28
1. Compliance ABICCIUNLS. oieinienteieessniennsetrrniereess sttt HI-28

a. NPDES Federal Facilitics Compliance Agrecinent
and Administrative Orders. oo 111-28
b. NESHAP Federal Facilitics Compliance Agreement.......ieneneen..e HI-28
¢. Environmental Oversight and Monitoring Agreement. ., 11-29
2. CORCHVE ACHVIECS. ooeriereriineiiesiriresisseniessnsss et s ese s s s st s s ses s esse e 11-30

K 3. Unplanncd ReICASCS. ecvviieiieiniieniiniiininesisnsnssssesscesss e snase s st ssss s sion e HE-31 /

R




LOS ALAMOS NATIONAL LABORATORY

v.

ENVIRONMENTAL SURVEILLANCE 1891

a. Airbome Radionuchide Beleases. i 113-31
b. Airborne Nouradiological ReIeases...oviviniceniinnniincinienceinnnns 111-31
¢. Radioactive Liquid ReIases. e HI-31
d. Nonradioactive Liquid Releases .o e HI-32
4. Waiver o8 Vanance REqUestS. coeiiiinninicieccstnienrenns s vessinens 11-32
5. Significant AccomplisHICIS. oot e HI-33
6. Signilicant PIODICIIS. oot sreissse st st st oncsnsaese H1-33
A, LAWSUIHS vttt se s senas sensnases 111-33
b, NOtees OF VIOIBLON, oo iessiesnas s 111-33
7. Tiger TCan ASSCSSIMICH co.uvccirieiieeirirsisieessersrrssessssrsenssssnsse s sossossnsessunssasacss 111-34
8. DOE/HQ Audits and ASSCSSINCIS . cevirveerrerreieriemsiemanmsessmrsiiiniiniesisscsremenramne 111-34

ENVIRONMENTAL PROGRAM INFORMATION

A, IEOQUCTION oottt as st st s aeas e sssatssuesatonsnannsessosncosnsstesussans Iv-1
B.  Mucasurement of External Penctrating Radiation ... venionininiesencineninenine 1V-3
1. HUEOGQUCTION. coiveeiieicie ettt ssssssssbiss s s esnesesr s sbaene e sbeestsnnassssesusvannscs 1v-3

2. Monitoring Network and ResullS . neonininiinns ceeriemrereienienininniecienseninin 1vV-3

a. Laboratory and Regional Arcas. ..evverinininrenniinenminicins e IvV-3

D, TA-53 NEIWOTK. cooovicvrvicriiiiiccenriresinsrniinsnsiensssssssssenissesssosenssnssssasens Iv-3

¢. Low-Level Radioactive Waste Management Arcas Network.........ee. IV-6

C. A MOIOTIIE torveerniiniiicninnientieicrn s esssssssestessostee essissnesrtansasssosessesssnssssnstsans IV-6
1. Airborne RadIOaCtiVily. covccevereiivneninsininisnnnisinnitoessinsiossnsisssssssssssessennsesinssens IV-6

2. INFOQUCHON. ceeervveririrecieninricitecnr et cse e et sssn st s st e b g s steasassuanaeses IV-6

b, MONMOrng NEtWOTK. coiniiiiiicieeeinirerisrrersrsiesssissssscssassssnsescsssans V-6

¢ Analytical ReSUS. ittt st e snssnnssens Iv-7

d. Air Monitoring at Arca Gand Arca AB.......oovvvverom IV-12

2. Nonradioactive Air QUality. ..ot Iv-16

B, [NUOQUCHOMN. corveteerericsecriecsiisessssssbesessteste s srssrtsssnsssrssussaserssressaessansoses IV-16

b. MORHOMNg NEtWOITK...coooiiviiiiriiecierisieeiietensiesiennrenassnssssransananeas Iv-19

¢, Primary POMULIBRILS. cocovniiiriiiiciniiie st cieeie st stssnsencannes sunsseannss 1V-19

d. NESHAP(BCryIHUM). coooerenererrtric ittt neniinsst st sisteneane IvV-19

€. ACKE PICCIPIBLON. oottt ss st ss b s iv-19

. VISIDEIIY oottt sttt st st sn e s Iv-20

g Toxic At POHUIAILS. c..oveeeecirriinrcrcii st s snnsan s IvV-20

D.  Surface Water MOMUMOTIIE....cooveeeecritiitiiectsinsenresesssrsnesssnsessnssessssssnsssssssssssrsssneses 1vV-22
1. IMEOAUCTION. ceereircciecitire sttt crriesecsts s sse e st seasnsse st e s ssssstsssasssonsnsnsnnses v-22

2. Monitoring NCIWOIK. c..ooerveiciiirinicnniiiniisseiscntisrtress st sssesssasesenses 1V-26

a. Regional Stalions. ...ttt ssns s s sne s IV-26

b. Perircter (OfF-Site) SUONS. ..vivevireereiirnientiennnn e ne Iv-27

C. ON-SHE SLALOMS cocieeeiiicinttniiecttoriessteesaissressrneesssesinssaasestassinssanes ssvens IV-28

3. Analytical ReSUIS. ..ottt rtcnstee s et s tnseres st esane IvV-29

a. Radiochemical Analyses. ..oininienicriinnis e Iv-29

b. Nonradioactive ARAIYSES. cccoivee cevvnisnnnnnssnesnnssiisnissesnessenseseres IV-32

4. Long-Term TIENAS...ccviviiiiiciiiiiininissiressnsessessesissssssaenss vessssenssnssaensssasasensres IvV-32

E. Scdiment and Soil MOMIOTINE .......ccocevmnvinmmienirensinsinsscininsssisensisstansinsssssssssesssosnseses Iv-32
Lo INIEOQUCHOM e eceisearicrniisererc et ssnsserssssseressnsssssansssasessenssssssassssassssassnsnases 1V-32

2, Monitoring NEIWOTK. ....cociiininininiininninisinniinisisnssssssmassssessssssssssssssaessssens IvV-37

a. Regional S12tIONS. ......ccciieneiennictiriienccice st sesons e IV-38

xi




LOS ALAMOS NATIONAL LABORATORY

ENVIRONMENTAL SURVEILLANCE 1891 -
b. Perimeter (OFF-Site STHONS). cooviieiieveeceeee e eeeeeerea IV-38
Con ON-SHE STt IV-38
I Analylical RESUIS. oot ee e IV-41
8. Radioche mical ABBIYSCS. cooveeienniieieeiecee et e e Iv-41
b. Nonradionctive ConstitUC S, cooevrerececeeieeeveeeeeeeeeses eeveseoos o, 1V-48
A Long-Tem TrOmUS. ..o e 1V-48
5. Transport of Radionuclides on Sediments in Surface Runoff. ........ - 1V-48
4. Pucblo-Los Alamos Canyons. .....oeevevevieeeeoeeeeseeeeeeseeeeeeeeve. Iv-52
b. Distribution of Radionuclides in Water and Scdiment
in and Adjacent to Sediment Traps in Mortandad Canyon. ............... 1V-54
6. Special Reservoir Sediment SWAies. ....o.evvvveeeeceeiecreieeeeeceresce e oo, IV-55
7. Special Rio Grande Sediment S1dY . ....o..ce.vvvveeoveveceeeeeesesreseeeoeeoseses e, IV-60
F. Monitoring of the Water Distribution SYSICIN ce...eeeeeeevereeees oo 1V-60
Lo IUOQUCHION. e es e IV-60)
2. MORIOTINE NCIWOTK. .ot IV-6()
3. ANAYECAL RESUNS. oo IV-61
a. Radiological Analyses of the Water Distribution Systems..oonnrannnee. iv-61
b. Chemical Constituent Analyses of the Water Distribution Systems.....IV-61
¢. Microbiological Analyses of the Water Distribution Systems. ... IV-61
d. Other Environmental Activities for Protection
of the Water Supply Systems. oot [V-61
G, FOOUSIUITS MOWOMIE. ....c.uvvoriocrrienresseceesioseeeseeeeees e ses e ssees e e oo IV-61
Lo INEOUUCHON. ..ttt oo IV-61
2. MOBIOTIEE NEIWOTK. covieieieineiectcve et eveses e e se oo eeo 1V-62
3. AnAlYlcal RESUIS. ..ottt ceeee s ese s es e IV-62
B PROQUCC oo cev s st es oo er e e IvV-62
B FISR et et IV-66
¢ Bees and HONe..oiicee e, 1V-67
H.  Environmental ASSESSIICIS .o .orveeeiocrreeeeeer oo eees s ssee oo oo IV-72
I Other Significant Environmental Activitics at Los ALZINOS oo IvV-73
1. External Radiation Measurement SWAY. .....eeeeeveeeeeeeeereereeeeseeeeoeooooooo Iv-73
2. Tritium in Precipitation in the Los Alamos Region of New Mexico. ... IvV-73
3. MeteoroJogical MOMOTING. ...........ovivevieeereeceeeeeeeseeees e ee e IV-78
3. Weather SUIMMBIY . coooviviirriiteec e ee oo IV-78
b, Precipitalion SUMMATY. ....c.ceveumrciecvceeneecseeeeeeee et IV-80
4. Environmental Monitoring at the Fenton Hill Sit€. oo IV-84
5. Environmental Studics at the Pucblo de San Idefonso. ..o V-84
8. GIOURAWALCT. ... .ottt es e sre s s eos s IV-85
b SCAIMCIIS. . oottt etes oo s s 1vV-93
€. MORIOTINE WL oo e IV-95
6. Environmental Restoration Program at Los Alamos
National LADOIALONY ........vureeeertennieseesee e eeessesessees e e 1IvV-95
7. Performance Assessment £0r TA-54, A1ea G eoeeeeveereeeeeeeeeeesoeoeoeoeooeoooo IV-98
8. Preoperational SIEICS. ...c.vvueveevueveeeoeeeceeceeeeeseseseses oo IvV-99
9. Biological Resource EVIUBHONS. ......vuvveevveeceeeeeeveeereoese oo oo IV-99
a. Biological SurveyS/MOnitOnng. .......oc.ceoveees cooveeererereemoeeeeeeeooo, IvV-99
b, Wildlife Wateritg. ........c.vcumreerveeereeeceeeeeesees e IV-100
C.. Wetland MORIMOLING. .....cvevvrrereeeeeeeceeeeeeeeeceereesee s IV-101

/




LOS ALAMOS NATIONAL LABORATORY

ENVIRONMENTAL SURVEILLANCE 1991

d. Special AccomplishMCnIS. covivivviiierrreicrees e 1V-101
10 Community Relations PrOZIan. ... ivinsecsnsensseniensvssneioneion, 1V-102
11, Waste Minimization and Pollution Prevention........ooeveevnnniiicinnnnennnennn, 1V-104
12, Environmental Traitingo it ssneressiesisnsnnsssssoseensenes IV-104

V. ENVIRONMENTAL RADIOLOGICAL PROGRAM INFORMATION

AL HIOBUCHION. ettt cree s rsesie e st e vst s vessteassssessassesssaensssseeseseessbensssnsessssrssns V-1
B, Radioactive EMISSIONS. ..ottt vreeesnne e e seneessassensessesneenesssssesns V-1
L AL ettt bt ettt e e e st as e sa s e s sr s e se et st s antenatessesaseasns V-1
2. WICT. ittt ettt et v ste st e st s sastee e baeesateesesesssaareteoaaes e sas b sseessinnaenes V-6
3. Unnkanned ReJCASES. vttt sttt sttt eenees V-7
a. Airborne Radionuclide Releases. .ovvvnvvirrconncvnicnnnriniiceenininenoneeenns V-7
b. Radivactive Liquid Pieleases. wuinerininnirniiicniiiennninseenneensevesseensscnennns V-7
C.  RAGIOIOZICA] DOSCS overviriiniiivtrrnnniniesreniirisernsrosiestonesssessinosssnnsessnssans sossssssossassassansns V-8
Lo IBIOGUCHON. oottt st s e esn st st st senassnasssrassensanensonsarsasensarans V-8
2. Mcthods for Dose CalculaltionS. .o iiiiiiveiniiiiecnnniiiiincesnns e enreesvsessossesssens V-8
A, IMPOUCTIN. (i et V-8
b, Extemal Radiation. .o everrreiireiecinrncsinesrienssieensineesieenieeneseesressseesinees V-9
C. 1nhalation DOSC ...ttt csessnens V-9
A, THECSHON DOSC. oeeiiiiiecciisineecreree s svtsseessensiessscstessssssssnassrassassssnressasns V-9
3. Estimation of RAGiAUON DOSCS....ovcrevvcnieeniinireenseniiienseenisssnieesissssessesssossarssenss V-10
a. Doses from Natural Background. ........ccovvvimiivnmincnniiicnicinneceiene e v-10
b. Doses to Individuals from External Penetrating
Radiation from Airborie EMUSSIONS. ..o.cvveivereinieesvinnentisessecnsioneosenns V-10
¢. Doses to Individuals from Dircet Peuncerating Radiation........ecevceneeenenne V-12
d. Doses to Individuals from Inhalation of Airborne Emissions. ............... V-12
¢. Doses to Individuals from Treated Effluents......eveevineivceeicvrnnnnecerneenas V-12
f. Doses to Individuals from Ingestion of Foodstufls. ..........cveeeivnvunnucane V-13
4. Total Maximum Individual Dosec to a Member of the
Public from 1991 Laboratory Operations. .........oeecvevvvnsennencnsiceisiessssiesesnens V-14
a. Maximum Individual Dose......coiiivcneneiniinciecnsisnnsiniecsnscesssocsssssnas V-14
b. Estimate of Maximum Individual Dose from Airbome Emissions
for Compliance with 40 CFR Par 61, Subpart H............coeuevvivinnne, V-14
5. Collective Dose EQUIVAICIIS. .o snsssnsssnsensas V-14
D. Risk to an Individual from Laboratory Releases. ....ovinicnecvnnonnncncnsicreeivnnssnesennns V-16
1. Estimating RisK. c.o.ocoviniiiiiiicitirriesiitnnstcssmsassssscsstsissasss et snassnsssesssaesssans V-16
2. Risks from Whole-Body Radiation.........ceiiniioccinnnnncsincrinnisiosionne. V-16
3. Risks from EXposure 10 RadOm. .....ucniviineniiirireinincsinnieiciercrisiesenns V-16
4. Risk from Natural Background Radiation and
Medical and Dental Radigltion.........eveeceeerceereeereeeseecreenneencsesnnsenesrennsiesisessnees '-17
5. Risk [Tom Lat. 1atory OPerations. .......cveceecrserecsisicsrsemssresenseessonssessasseesseneas V-18

VI. ENVIRONMENTAL NONRADIOLOGICAL PROGRAM INFORMATION

A. Nonradioactive Emissions and Effluents Monitofing. ..........cveevvvecnncrsncenercnnnns VI-1
Lo AT ittt st s st sas st sessn b a s s et s b sas st sbneare VI-1

a. 1990 Air Pollutant Emissions Inventory. .........ccvuvvnviiinvincnsvceccncrnnacn VI-1

b. Lead Pouring Operations..........vovmeriiiscniniiesimssssiisieseisssesssseane VIi-1

¢. Steam Plants and Power PIam. ... cnees VI-2

Xl



LOS ALAMOS NATIONAL LABORATORY

ENVIRONMENTAL SURVEILLANCE 1991

Ao ASPIAIt PRI (oot i b einrbe e Vi-2
¢, Detonation of EXPlOSIVES ..o VI-2
£, ASNDUSTOS. coieieieeirreeiiiersrtieenssire et cessbe s e s nr s s e s e nbeeseean staesssaresesaeines Vi-3
B Beryllium oo s VI-3
B Y 1 SO OO VI-3
a. Surface Water and Groundwater Monitoning. .....coeveinvivvincinneininnnen. VI-3
b. National Pollutant Discharge Elimination System ..o v V13
¢. Sale Drinking Water Act, Municipal
and Industrial Water SUpplics. .o.vvvioniiieninneiccecsie e V14
3. Superfund Amendments and Reauthorization Act: Title 11 Reponting. ............V1-5
4. Toxic Substances COMIOl ACL ittt sees et esssrns VI-6
B.  Unplanucd Releases of Nonradiological Materials. ... VI-6
1. ADOINE RCICASES. ot ctcitcrtitctessrar st sabs o bs e ess e s anessssssesrnnes Vi-6
2. Liquitd RUICASCS covcviiiiinirerciiicie vttt et ssn s sas s st s s st Vi-6
C. Environmental Sampling for the Nonradioactive Effluent Program...........oooeeeee, Vi-7
) D N T OO O OO OO OO OO OO ORUTT USRIt Vi-7
. AmbIcnt Air MORIOGIIE. coeeiiiriiriieviinnistieieneinsiniissaecevssie e ste e esseanees VI-7
b. Toxic Air Pollutant Sampling Program. .........veveeneninnninnnennenns V17
A 1L OO O USSP PO SUPUN Vi-7

Vil. GROUNDWATER PROTECTION MANAGEMENT PROGRAM

AL INITOBUCHON. vttt sess e ecsas e sss s ssssesssasessstssssassasssssssassssssoasnssons Vii-1
B, Monitorning NetWOrK. .o iiinsiersenitins s sisssssessssnsssenssessassssssarsonsass Vii-2
o Mailt AQUIET ... ittt e s s ssn e s re s s e st e snan ViI-2
2. Alluvial Canyon AQUIETS. .oeiunenenirieeieierirssnie e s e Vii-4
3. Perehed SYSIEMS. coiiiiiiiictirirnrisnrsiressrssrseessissessstsssnsssstsssssnssss sssressansenienne VIiI-5
Q. VBOUSE ZONC.urirerrireirivnnree s cresssessistsasissssbssssbssasstsasssns sesssissssssssiossessssasssssnsnns VIL-5
C. Analytical ReSUMS ot irevitseiresen s s e e en s snases st ssssnn s Vii-6
1. Radiochemical CONSBIMCRS. c.orrriiciriis cerecriieeeenine et srsnn e Vii-6
2. Nonradioactive CONSHIMEINS. .ecivmniniinisismiisnsnsisnsssncneseirsresmsisssornssesssssssssnes Vil-11
D, Long-Term Trends. oiieniiiirieeiseissiessssisassssstssssssssassssssserans Vii-19
1. Maint AQUITCT. ittt sssse st eerss s e st s e esasss s s er e s ss s e nns Vil-19
2. Alluvial Canyon AQUICTS. oo ssss s sssssssssesesssssenane VII-20
E.  SPecial SIAICS ccovcuieiiiiiiiiiicicc it s srs e st sene VH-20
1. Main AQUITCT. e rie et s s st rss e s sns b s san s e VII1-20
3. Age Of the WaLCS. ..ottt stiesnsssncisessessosisiaaesesnsensssenen o V1I-20
b. Potential Communication Between Test Well 1
and Test Well TA oottt s VII-22
¢. Water Production Records. ..oiniinninreciinineneecineessensieeeesaes VII-23
2. VBUOSE ML oottt eaesesessssnsssstssissstssssrssssssssossrssssrasssssssssassersssnsnsass VII-24

Viil. QUALITY ASSURANCE AND SAMPLING PROCEDURES

A, OrEARIZAUOMN covecerereirereccneiiciinirnis cemsiieiessessssessessssessissssasssstanastsssssssessssssasssanes VIII-1
B. Quality ASSurance PrOIam.......coieeiviiiicnicsinineiecnsnesessnsieesses s sesssesssasssesssnsnes VIII-3
C.  Sampling ProCcedUrCS ....cveeiiviieiiiiniiisenitisississessisssesssesssssssssssssessessesstessesssesssssasnss VIII-4
1. Thermoluminescent DOSIMELETS. ...uiveeinenientieicenseictinssensisisissiesssnsanssesseessenss VIII-4

2 AN SAMPHRE. oottt et se s s s e r e bt Vill-4

2. ATIDICHL AL coveiviineierinsonssessnsanssnssssssssssssensssssessisssssssnsstsssssssessessessnssses Vil-4

xiy




LOS ALAMOS NATIONAL LABORATORY

/ ENVIRONMENTAL SURVEILLANCE 1991

b. Radioactive Air Emissions MORIOTIE. c.ooovveeiennrireonmneisnseeian, VIIl-5

C. NONIBAIOACHVE Al .ot stsssssst st rae st s sises Vili-6

3. Water Samplil.cc oo sttt esa s e snees VIiI-6

a. Surface Walter and Groundwallr. .......ovvernieinneenesensosinsissssioses Vil-6

b. National Pollutant Discharge Elimination System. ... VII-7

c. Safe Drinking Water Act...cveeenninnnnneenieniecneens vevererneipesanesaans VHI1-7

4. Soiland Sediment SAMPIIE. c.c.ooveriiieiimeirinniiesenrsiens s VIII-8

5. Foudstufls SAMPIRE. ..ot e VIIL-8

6. Melcorological MORIOINEG. ...oivviiiieirninenicnetessnsscstsvncsnsini s et VIII-9

D.  Analytical CHEmISIIY cooirimrni et rerenesse et sttt ettt sass st e a st on VII-9

1. MEIHOAOIOBY. cocirinivinniinniiisinacirereeiresstsssrssssssssnsssssenstsssnsssisnsasssssasasssmsnrnsoss VHI-9

3. IHUTOAUCHONR. 1ovirirrerreerreccn ittt sessesssssssssassscssssnsanessons VilI-9

b. Radioactive ConsStUCIIS. c....uoocierimniieeensearsroesissssoraonisssiosssssasssesnes VHI-10

C. S1able COUSHIUCHLS. c.cvrurriririirnerenrisisiesresrsisiesssressssosesnss ouesassnessscsnas Viil-10

d. Organic CONSHIUCHS. ... covrrivrenreriinnsecnisnessntesnaesinsnsnsecinsssscnessases Vill-10

2. Quality Evaluation PrOIaml. .......cceveveveeireemrennevnincssccssscscsssssssnsnnssisnsansnasnssene VilI-11

2. FIITOGUCHON. eerierrerniereescerssinesiescsississsssonsassessossrsennsssssssrnnsenssssssssanses VIII-11

b. Radioactive CONSHIUCIIS. c..ouerivinreoreriirresnesssinrirenssenesssecassacssssssnssnsions VHI-11

C. S1aDIe CONSEIBENTS. 1ovrerereiiriereiinniisiisneernsrensnrstesssesssssnassaassosssssasssese Viil-12

d. Organic CONSUIUCILS. ...ovvverrievrismiirennrerrssisessesisntonsssesmssssessionerssesinss VIl-12

3. Data Handling ot Radiocheniical Samples. covveevevennnienneiseneeviicniininnee VilI-12

4. Indicators of Accuracy and Precision of Radiochemical Samples. ............... VIiI-13

IX. PUBLICATIONS ..ot itssssstssssssesssssssassses ssassssssssissassssssssssssssocsisnases 1X-1

X, REFERENQGES ... crercicessassssieissasesstsssssassssssnssasssssssasssasssssssssssnesssssaces X-1
APPENDIXES:

A. Standards for Environinental Comaminants..........voveeeerieerenressessncscossirncssnossmsssscns A-1

B.  Units 0f MCASUICIMEN ....cvuinririirenisisisisisssnnsnsssssisissssasssssiesssssssasonsssnsssscsnssossnassesasseses B-1

C. Descriptions of Technical Arcas and Their Associated Programs ... C-1

D. Environmemntal Background IRformation ... eercercennnnciiiionsiieinicnienessenennnes D-1

GLOSSARY OF TERMS ...t ssss s sss s sssssssrsssnsss s st sssssssississssnsssssssas GL-1

ACRONYMS AND ABBREVIATIONS ..........ninnsinsssssenssssossssasssssssssssnsciasesssaes AC:

DISTRIBUTION LIST ........cccoeeeenee. Sevesresue st st et sEss RS s e Sh SRS S sk bR A bR b e aseR SRR OR RS OL-1




LOS ALAMOS NATIONAL LABORATORY

II-1.
I1-2.
-3.
-4.

hi-S.
li-6.
I1-7.

II-8.

11-9.

HI-1.
111-2.

1i-3.

IV-1.

Iv-2.

IV-3.

Iv-4

Iv-s.
IV-6.
V7.
IV-8.
V-9,
1V-.0.
IV-11.
IvV-12.
1V-13.
IV-14.
IV-15.

IV-16.
IV-17.
IV-18.
IV-19.

ENVIRONMENTAL SURVEILLANCE 1991

FIGURES

FY91 actual operating costs by pereentage of allocation (0 programs.........ccceeveeveveveiennns 11-2
Regional location of Los AlaMOS ..ot ittt e cne e -4
Topography of the Los Alahos area .......oiiiiiniiiieiiniiiicc et e -5
Technical arcas (TAs) of Los Alamos National Laboratory in e lation

to surrounding landholdings ... et st ar et sae e naes I1-6
MaJOT CANYONS BNU IIESBS cveiiiiiiiiiiiiie it e ret e te s eeseete e sabresonsssnreseenens -7
Conceptual illustration of geologic-hydrologic relaticuship in Los Alamos area.............. I1-8

Avcrage davtime wind roses at Laboratory stations. Surface winds are

represented at TA-6 (upper left) clockwise to East Gate, Arca G,

and Bandelicr. TA-6 winds at the 92 m (300 {t) leve! are also shown. ... 11-10
Average nighttime wind roscs at Laboratory stations. Surface winds are

represented at TA-6 (upper left) clockwise to East Gate, Arca G,

and Bandclicr. TA-6 winds at the 92 m (300 f1) level are also shown. .........eneeee. -1
Average total wind roses at Laboratory stations. Surface winds are

represented at TA-6 (upper lett) clockwise to East Gate, Area G,

and Bandclier. TA-6 winds at the 92 m (300 f1) level are also shown. ..., 11-12
Genceralized location of springs in White Rock Canyon........cvecvveevinnenieveennnninnens I-13
Summa y of Clean Water Act Compliance in 1991, NPDES

Permit NMOO283SS ...ttt bsiss s s sesassosesstsasnaesonscousne 1I-15
Summary of Clean Water Act compliance in the first quarter

of 1992, NPDES Pemnit NMO028355........omvieciiineciieescieccicneeieescnssesnenes 111-15
Approximate thermoluminescent dosimeter (TLD) locations on or near (ke

LABDOTALOTY SIlE ooevniiiiiicienictecrrinttne sttt ettt ee et ssrs st e s tat s ses s aesse e st sesenssres V-4
Thermoluminescent dosimeter (TLD) measurements (including contributions

from cosmic, terrestrial, and Laboratory radiation SOUICes) ....vevevvceeevevcnenvireveuvnrconnnnne IV-6

Summary of estimated maximum individual and maximum Laboratory
boundary doses from Laboratory operations (excluding contributions

from cosmiic, terrestrial, and medical diagnostic SOUTCES). ..eivevniiiieriicereiceccnrrrenne, Iv-7
Approximaic locations on or near the Laboratory site for samnpling

AITHOINE FAdIONUCTIBES. ..coviiiiiiriiirictniiceirstese ettt sttt sn e st tr e srssa e onenns IvV-10
Regional surface water, sediment, and s0il sampling locations. .........oeeeeveriveenrernnnenes iV-26
Surface water sampling locations on and ncar the Laboratory site. ....coeeeeenrerennnnnnnee. Iv-27
Pueblo-3, tritium and plutonium concemrations. ..........cccuevreeveverereerernensreesneensnseneseseseene 1v-37
Regional sampling locations for sediments and SOil.....c.coovoeeveeieveeesenrerenrreeeerenereerienns 1V-38
Sediment sampling locations on and ncar the Laboratory site ................. e IV-39
Sediment sampling locations on and near solid waste wnanagement areas. .........u.e....... IV-40
Soil sampling lacations on or near the Laboratory sit.......oceeeevvvevcereencevneeesescreenevecenne, IV-41
Total plutonium concentrations on sediments. ........oceceeeveveecreenereereennnens e et IV-52
Producc and fish sampling JoCations........cccovveieimiiicmnniicnceieieneresie e 1V-62
Locations of bechives in the Los Alamos arca. ....eeveeeeuvieeveiesesenecneeceee e IV-63
Los Alamos National Laboratory/Contractor TLD intercomparison,

July 1990 through June 1991, ...ttt et sts et snnea e enns IV-74
Tritium in rainwater (collected during December 1990-April 1991)......covvivecrennnnnn, IvV-75
Tritium in rainwater (collected during April 1991 August 1991). ...oooecveerrrrcvrrennnnn. IV-76
Tritivm in rainwater (collected during August 1991-December 1991). ....cueevveriennee. 1v-77
1991 Weather Summary, Los Alamos, NM.......ceeoeeveeeeeeerineirerneeeccseeeeeveteeere e IV-79

xvi



LOS ALAMOS NATIONAL LABORATORY

1vV-20.

1v-21.

1V-22,
1v-23.
1V-24,
V-1.
V-2
V-3.

V-4,
VII-1.
Vii-2.
VII-3.
Vit-4.
VIL-S.

Vil-6.
VILI-1.

ENVIRONMENTAL SURVEILLANCE 1991

(a) Summer monsoon (July-Septeiaber) mean precipitation and

(b) annual mean precipitation at Los Alamos. e, 1v-83
Sampling stations for surface water and groundwater near the

Fenton Hill Site (TA-57).cviiinieierriniieiiininnsisesesssssnssssssssssessones 1V-85
Groundwater and sediment stations on Pueblo de San lldefonso land. ... 1V-88
Resource Conservation and Recovery Act Corrective action process..eeeenee oo 1V-96
Locatiou of aquatic inveniebrate sampling stations in Sandia Canyon. ........ccuvvnnnnee 1vV-102
Summary of tritium releases (airbome emissions and liquid effluemts). ..ovveeecervrcvnnee, V-2
Summary of plutonjum redeases (airborne emissions and liquid effluents)...........oeeoenil V-3
Airborne activation product emissions (principally 10C, 11C, 12N 16N,

140, 150, 41 Ar) from the Los Alamos Meson Physics Facility (TA-S3). ... V-3
Summary of strontium and cesium liquid effluent releases. ..o, V-7
Groundwater sampling locations on and near the Laborsatory site ..ovenvveeniecnevnnnnee, Vii-3
Observation Well, MCO-6 tritium and plutonium concentrations, through 1990......... Vii-20
Pucblo Canyon water QUALIY c...oeeivicciniitieitiresesnciene e e st vn e s s sareas ViI-24
Montandad Canyon moisture and tritium profiles .......vvereeivnecenrinienininn, VII-25
TA-53 Surtace impoundments: Core Hole No. 7 moisture and tritium

profiles onJune 25, 1991 ... seerneeesessennnenes VII-26
Potrillo Canyon Core Hole No. 1 on December 12, 1991 ....ouoniiiiivnnennennensiessissans VII-26

Organizational chart for the Environmental Management Division ..........cccveieivsnnne VIII-2

xvii




LOS ALAMOS NATIONAL LABORATORY

-1,
In-1.
-2
H1-3.

111-4.

1I-5.
HI-6.

-7
111-8.
119,
H1-10).
HI-11,
1-12,
1I-13.
V-1

V-2,
1vV-3.

V-4,
IV-S.
IV-6.
1v-7.
IV-8.
V-9,
IV-i0.
IV-11.
IV-12.
IV-13.
1IV-14.

IV-15.

Iv-16.

IvV-17.
IV-18.
IV-19.
IV-20.
Iv-21.
Iv-22.
IV-23.

ENVIRONMENTAL SURVEILLANCE 1981

TABLES
1991 Population Within 80 ki ol Los AJos ... v H-14
Major Environme ntal Regulations under whicn the Laboratory Operated in 1991 ... -3
Environmental Penmits under which the Laboratory Operated in 1991 ... Hi-S

Resouree Conservation and Recovery Act Interactions among the Laboratory,
th- U.s Taviroumental Protection Agency, and the New Mexico

Yave e Department in 1991 and Fint Quanter of 1992 e Ii1-6
E- - .o lnspections and Audits Conducted at the Laboratory in 1991

oo cQUARET OF 19U Lot sesss e s see st e HI1-10
Em + utal Assessments Submitted to DOE during 1991 ....oiiveivnnniieiiieveie e, 1I-17
Environmenal Assessments that Received Findings of No

Significant linpact during 1991 .ottt se e sves v s m-17
Nonradiologicai Ambicnt Air Monitoring Results for 1991 ..o, fi-19
Volatile Orginic Constituents in the Water Distribution System in 1991 ..................... 111-23
Total Trihalomethane Concentrations in the Water Distribution System in 1991.......... 1H-23
Inorganic Constituents in the Water Distribution System in 1991 evviivnnvvsvvvennn. n-23
Radicactivity in the Water Distribution SYSIem c.o....eeevnivcerveerenrncvervescnseneeroeecosnns -21
Microbiological Testing of the Water Distribution Systemy...ooovvveeereieievcvcere e, 131-25
Projects Requirizig a Species Specilic Survey in 1991 o venveviineceiciecennree e, HI-26
Number of Sampling Locations for Routine Monitoring of the Ambient

ENVIFORIERE .ottt ssttss s cseest st sese st sssssssasestsbs s sss s s ssavene V-2
Thermoluminescent Dosimeter MeasurementS. it snrecvnrcniesreseesseenns V-5
Comparison of 1990 and 1991 Releases of Radionuclides from

LADOTAIOIY OPCIBLIONS oottt seierreesteseinreseetesreasstesesnsss s sresesssssssessssssssensnsorssns IV-§
Doses Measured by TLDs at On-Site Waste Disposal Arcas during 1991....................... Iv-9
Average Background Concentrations of Radioactivity in the Regional Aunosphere ... 1V-9
Airborne Trittum as Tritiated Water Concentrations £or 1998 o.o.vvveervveicrercveenen, IV-11
Airborne 233Pu Coneentrations for 1991 ........cevevevceereveeccessensessssscesessevesossessssssesornee Iv-13
Airborne 239-230Py Concentrations (05 1991 ..........evveereevnevenrecrerenniensennessesssssessssssssesns IV-15
Airborne 2HAmM Concemtrations f0r 1991......vvevvevvreveeveereereesveicsceeesssesiss e sesseeseenes 1v-17
Airbome Uranium Concentrations for 1991 ... oiiniinninnierieieieritssecreesesseseseae e 1V-18
Airbome Beryllium Concettrations for 1991 oooinreeceereverceerecirrsveneiesesenes 1V-20
Annual andg Quarterly Wet Deposition Statistics for 1990 and 1991.........cvvevenrvveenee. 1v-21
Median Visibility Measured at Bandelicr National Monument in 1991 ....................... 1v-22
Summary of Acid Data for Seven-Day Sampling Period for Al Five Sites

BOF T9YT oottt sttt et s s sss e se s s sts s ste s ov senensrsessssossasese. ssossssans 1V-23
Summary of Metals Data for Seven-Day Sampling Period for Three Sites

BOT TODT oottt es st ss st st st e ses e st a e s e sassssserasanssessessssenssus IV-24
Summary of Organics Data fer Seven-Day Sampling Period for

THECE SHES LOF FDDT ittt s s s s assserss e st st sresssscasssnosone IV-25
Radiochemical Analyses of Surface Waters ..o eereeeerneceenesieeeeeeececv et IV-30
Chemical Quality OF SUFIACE WALEES ....vievierreiireeiceerecreeetrae et e e sevessassrese e ses s e IvV-33
Trace Mctals in SUrace Waters o iccccecsennrtcssiesessesesss s sssssssees s ses s IV-35
Radiochemical Analyses of SCdiments .. civerererrceriereessrnrmesssrerenecteisseesseseeseesescsesescnns Iv-42
Radiochemical Analyses of Solid Waste Area Sediment Samples...ooeevveicvevenenneennnee.. IV-45
Radiochemical Analyses Of SOiS........ccove vorveieninteceeeeeeesceesectecervre e IV-46
Trace Metals it SCMICILS c...veeveeneececeiieeecevi e sescnressisnnsesssie sessassssaresssssssserssese e sesnas 1V-49

xviti



LOS ALAMOS NATIONAL LABORATORY

IV-24.
1v-25,
1V-26.

1v-27.
IV-24.

IV-29

1vV-30.

1V-32,
IV-33.
1V-34.
IV-35.
IV-36.
IV-37.
IV-38.
IV-39.
IV-40).

IV-41.

V-42.

IV-43.
IV-44.
IV-d45.
IV-46.
IV-47.
IV-48.

V-1.

V-2

V-3.

V-§.

V-6.
V-7.

ENVIRONMENTAL SURVEILLANCE 1991

Trace Metals i SOMS oot s sae st e s V.51
Plutonium in Runolf in Pucblo and Los Alamos Canyous, 1991 ...ooivniinnennenennn 1V-53
Quality ot EttTuent Released from the TA-50 Radioactive Liquid Waste

Treatment PRINEIN TUDT et nncec e ettt 1V-54
Radioactivity in Mortandad Canyon Sedisnend Traps ..cooeiiinieniinini e, 1V-56
Radioactivity on Mortandad Canyon Sediments, October 18, 1991 i, IV-57
Radiochemical Analyses of Sediments from Reservoirs on the

Rio Chamis and Rio Grande ......coovoviniciininiiiciscciiece et sreens IV-58
Plutonium Analyses from Scediments in Reservoirs on the Rio Chama

AN RIO GREIE Lot ss sttt bt st ss s s oans IvV-59
Radionuclides in On-Site, Perimeter, and Regional Produce Collected

during the 1991 Growing SCasON ...t sneeeas IV-64
Radionuchides i1 FIsha.iviiiiiiniiiinniininviiintnvc sttt st sssessresnassssssenaes IV-66
Heavy and Trace Metals in Fish ot IvV-67
Selected Radionuclides in Local and Regional Honey Collected during 1990 .............. IV-68
Sclected Trace Metals in Local and Regional Honey Collected during 1990 ............... 1V-69
Selected Radionuclides in Local and Regional Beces Collected during 1990................1V-70
Sclected Trace Metals in Local and Regional Bees Collected during 1990................... IV-71
Los Alamos Climatological Summary for 1991 ..o, 1V-80
Los Alamos Precipitation for 1991 .....iiniiiiniiicrieinnivsnissisiosissmsisnissnssnssnisnens IvV-82
Analyses of Surtace Water and Groundwater Quality,

Fenton Hill, December 9, 199 o viiieeiecceieteeeeseeeceraranveniesesnesscessssssssesassnsassnesesens 1V-86
Trace Metals in Surface Waters and Gronndwaters,

Fenton Hill, December 9, T991 oo ceeteeceetvreesnanee e cesnvtsssecssnsnsssssssarcsssssnanee 1vV-87
Locations on Sau [ldetonso Lards tor Water and Sediment

Sampling Included in Routine Monhoring Program..........cineennne. 1vV-89
Radiochenical Quality of Groundwater from Wells, Pucblo de San Hdefonso............ 1V-90
Chemical Quality of Groundwater from Wells, Pueblo de San Hdefonso .................... IV-91
Radiochemical Analyses of Sediments from Mortandad Canyot.......eveieieneinoniaenee IV-94
Bat Species Found on Los Alamos National Laboratory Lands ........veeeeievneivnnninanee IV-99
Land and Aquatic Mollusks Found on Los Alamos National Laboratory Land........... 1V-100
Aquatic Invericbrates Found in Sandia Canyon at Three Sampling Stations................ IV-103
Airborne Radioactive Emissions from Laboratory Opcrations in 1991............ococonenee. V-4
Airbore Radioactive Emissions from Laborstory Opesations in 1991, Detailed

Listing of Mixed Activation Products: Particulate, Vapor, and Gases ...........eveeeeneeee. V-5
Estimated Concentrations of Radioactive Elements Acrosolized by

Dynamic EXPeriments ..ottt st s e e V-6
Summary of Annual Effective Dose BEquivalents Attributable to

1991 Laboratory OPCrations .. iccneiriinmenicosmemimsmcssseos V-11
Estimated Maximum Individual 50-Year Dose Commitments from

1991 Airborie Radioactivily ...cc.. coucvreviricniniiisinieniiesinstesescssiessssesrssossrssssssssasssesas V-13
Estimated Collective Effective Dose Equivalents during 1991 ... V-15
Added Individual Lifetime Cancer Montality Risks Attributable to

1991 Radiation EXPOSULC.......cccocviviiniiiisisisineestisceianstec s ssssss s sasesbesosssansssanss v-17
Maximum Lead Emissions from the Lead-Pouring Facility per Quanterin 1991............ Vi-2

Xiv



LOS ALAMOS NATIONAL LABORATORY

VI-2.

VI-3.
Vi-4.
VI-S.

VII-1.
VII-2.
VI-3,
Vil-4.
VII-S.
VIII-1.
Vill-2.
VIIH-3.

VIiil-4.

ENVIRONMENTAL SURVEILLANCE 1991

Emissions and Fucl Consumption during 1991 from the Steam Plants

and TA-3 Power Plant. ..t eseecnsesseens Vi-2
Asphalt Plant Emissions in 1991 ..o eiissirecenenoe e VI3

Estimated Concentrations of Toxic Elements Acrosolized by Dynami.: Experiments.....V1-4
Quality of Nonradioactive Etfluent Released from the TA-50 Radioac tive

Liquid Waste Treatment Plant in 1990 and 1991 ... VI-5
Radiochemical Analyses of Groundwater Samples for 1991 .o, VII-7
Chemiciu] QUality Of GIrOUNAWIAICTS .o...veecviiineiiiricrnreereieieareseeresessseessasesnnssssssnessasessanns Vil-12
Trace Metals in GROUNAWALCTS .....oeiiiiiiiiiccriree s s s e e ssnessnessnns Vil-16
Low-Level Tritium Measurements in Groundwater Samples ..oovveniiveiincnseneneninen. Vil-21
Water Quaitlity in Pueblo Canyon, Average Water Quality Values .....oveeecccrnnnnnnenne. VIiI-23
Method Summary (Organic COmPOURAS) ......ccoririrnieniniirisineiisisereisssenesensecese VIiI-11
Overall Summary of EM-9 Quality Assurance Tests for 1991 ... VHI-14
Summary of EM-$ Organic Surrogate Compliance with EPA SW-846

Criteria for 1991 ...oconiiniiecirinnienieneniisssensresesseossnines srverrbrbeetrestseabssresstssnsrens VIiI-15
EPA SW-846 Holding Time Summary for 1991 ......conicncninmmnen e VilI-16

Re 9



LOS ALAMUS NATIONAL LABORATORY

/

Appendix A
A-l.

A-2.

A-3.
A-4,

A-S.
A-6.

Appendix B
B-1.
B-2.
B-3.

Appendix D
D-1.

D-2.
D-3.
D-4.
D-S.

D-6.
D-7.

D-8.
D-9.
D-10.
D-11.
D-12.
D-13.

D-14.
D-15.

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

ENVIRONMENTAL SURVEILLANCE 1881

APPENDIX TABLES

DOE Public Dose Limits and Radiation Protection Standards for

External and Intemal EXPOSUICS .c.ooviiviviiiiniiniieninncnieriissisnssisississssisessssssssessonne A-2
DOE’s Derived Concentration Guides for Public Dose

and Derived Air Concentrations for Controlled ACas......coceeveiieceiineicnirccsicnnninnneien A-3
National and New Mexico Ambient Air Quality Standards........oovecemieiinininevcccneniinnns A4
Maximum Contaminant Level in the Water Supply for Inorganic Chemicals,

Organic Chemicals, and RadioChemuicals .ttt sessesinresees A-5
Texicity Characteristic Leaching Procedure LEVeElS .. vineeniiiiinieniinoinnnnnnsnnen A-7
Wildlite Watering Standards ... A-8
Prefixes Used with SE(Metric) Units oo B-1
Approximate Conversion Factors for Selected ST (Metric) Units.o.eneevceveneeiiniiennne B-1
Conmmon Measurement ABDICVIALIONS ..vveevveiieniivecsenniiinir et s B-2

Hazardous Waste Management Facilitics at Los Alamos

NAtIONS] LaDOTaOIY oottt s s aesr e e e b e D-2
Types of Discharges and Parameters Monitored at the Laboratory

undcer its NPDES Permnit NMOO28355.......cocomivniniins vevtirerivestnvseennseniesessssassesanssssens D-4
Limits Established by NPDES Permit NMC028355 for Sanitary

Outtal] DISCHATEES ocveeveienieecreeccreeiectiresiesssarsnsssenssneas sbesesarssessssssessssssssssasansresraseass D-5
NPDES Permit Monitoring of Effluent Quality at Sanitary Sewage

Treatment QUEANS ........oovveiiictieii et csssess s resisssssnsstsssssassssss s sssrssssessssssssssssasesens D-7
Limits Established by NPDES Permit INM0028355 for Industrial

OUal] DISCHATEES covvivivveiiiiciiriniciesesti st vesessusssssesssssvnnsitsssissssssasanssnsssssassssnsanas D-8
NPDES Permit Monitoring of Effluesit Quality at Industrial Qutfalls...........ceeneneneeee. D-10
Federal Facility Compliance Agreement: Schedule for Upgrading the

Laboratory’s Wastewater QUUIRIIS .......cviiinveiiiiit i siintenesinseirsenssessessiesses e D-12
Locations of Air Sampling SQUORS ........cocvvirivreriinreiesnnerioniniinesisisssssssinssssssssesrs D-14
Locations of Surface Water Sampling Stations......eeeveerecvnenensiiseinsiesesnseseseensscsescnnnes D-15
Locations of Scdiment Sampling SIaHONS.......ovvvvverereeserernirateinnetnesseer et ssssasianan e D-16
Locations and Description of Soil Sampling SBUONS. .......ovevevveiiiireresenrecrirnncnnrieesenses D-18
LOCations 0f BERIVES co.eeeeeiiiicerccctttcteccstrti st st st sssabssssssssesass e sbs s sabes D-19
Los Alamos, New Mexico, Climatological Summary (1911-1991),

Temperature and Precipitation Means and Extremes......oiviininneivineniniininninnnn, D-20
1991 Weather HighlightS . .ooenneveeeieciece ettt et esssas st ssssassssssssseninons D-22
Moisture (gravimetric) and Tritium Concentration in Moisture Extracted from

Core Samples from Hole SIMO-T ..ottt cestes e ressinanessssreneas D-25
Radiochemical Analyses of Core Samples from Hole SIMO-1.....veneencreea. D-26
Summary of Sclected Radionuclides Half-Life Information .........ceveevevevvncceicinienannn. D-27
Dose Converssion Factors for Calculating Internal DOSes ..cvenevieevveiniiniieienenireineenns D-28
Dosc Conversion Factors for Calculating External DOSCS c...eveevvevveercnnniinnivinienensecnenn. D-28
Locations of Groundwater Sampling Sttions.....eeeiniiecnnniensse e, D-29

xxi




L OS5 ALAMUOL NATIONAL LABCHATORY

P-21.
p-22,
D-23.
D-24.
D-25.
D-20.
D-27.
D-2N.
D-2v,
D-30.
-31.
D-32.
D-33.
D-34.
D-3S.
D-306.

D-37.

D-38.

ENVIRONMLNTAL SURVEILLANCE 1991

Volatile Organic Compounds Determined in Water by PAT Analyses .. D-32
Volatile Organic Compounds Detenmined in Solids by SW-8.40 Mcthoa 8260 ............. D-34
Semivolatile Ongatiies i WALCT cii s ettt e v 12-36
Volatiles Determined i A (Pore GRs) o H-37
Toxicity Charactenstic Leaching Procedure Target Organic Contaminants ... D-3X
Summary of EM-Y Quality Assurance Tests tor 1991

(Stable Eloment Anadyses in Biologicals) o D-39
Summary of EM-4 Quality Assurance Tests tor 1991

{(Stable Element Analyses i FIMem) i D-39
Summary ol EM-9 Quality Assurance Tests tor 1991

(Stable Element Analyses in Bulk Materials) o D-34
Summary of EM-9 Quality Assurance ‘Tests for 1991

(Stable Element Analyses in SOi) i e eetriniee st D-40
Summary of EM-9 Quality Assurance Tests tor 199]

(Stable Element AnalySes i Walen). oo iveirieveeniestiesiene s seneens e aneon D-42
Summary of EM-9 Quality Assurance Tests for 1991

(Radiochemical ANBIYSCS) i sreenesecsreeseniassresitesaeseeane s D-44
Sumnuary of EM-Y Quality Assurance Tests for 1991

(Orgranic Analyses i FiEIS) oottt vttt e eaeae e inea e D-35
Summary of EM-9 Quality Assurance Tests for 199

{Organic Analyses in Bulk Materials) et e s D-45
Sunimary of EM-Quality Assurance Tests for 1991

(Organic Analyses i Soil) o et D-46
Suinmary of EM-9 Quality Assurance Tosts ler 1991

(Orgaric Analyses in Charcoal Tubes ) e e v D-50
Summary of EM-9 Quality Assusance Tests for 1991

(Organic Analyses i WHler) oottt et vt st eve e D-§!
Summiry of EM-9 False Positive/False Negative Occurrences

tor EM-8 Quality Control Samples Runin 1990 .ieeiecericeereeneciecveeee e, D-55
Radiachemical Detection Limits for Analyses of Vypical

Environme nlad Samples ...ttt s sssenisssssssss s D-6%

12111



LOS ALAMOS NATIONAL LABORATORY

ENVIRONMENTAL SURVEILLANCE 1981

I, EXECUTIVE SUMMARY

A. Introduction

It is the policy of the Los Alamos National
Laboratory (LANL or the Laboratory) to provide a sale
and healthtul working envirorment for its employcees,
the employees ol its subcontractors, pagticipating
guests, and visitors and 1o prevent any harm to these
individuals, the public, or the environment as a result of
the Laboratory’s activities. The Laboratory began as
Project Y of the Manhattan Engineer District during
World War 11 with the specific responsibility of devel-
oping the world’s fist nuclear weapon. The Laboratory
is managed by the University of California for the
Department of Energy (DOE).

The primary mission ol the Laboratory today con-
tinucs 1o be nuclear weapons rescarch, development,
and testing to help ensure the nation’s nuclear deterrent,
Programs include weapons development, nuclear fis-
sion and fusior rescarch, nuclear safeguards and secu-
rity, and veritication and coutrol technologivs. Basic
research in physics, chemistry, mathematics, cngineet-
ing, and matcrials science is integral to Labvoratory
activities. Rescarch on peaceful uses of nuclear energy
has included space applications, power reactor pro-
grams, magnctic and incrtial fusion, radiobiology, and
medicine. Other programs ongoing at the Laboratory
include astrophysics, carth sciences, lasers, computer
sciences, solar energy, geothenmal energy, biomedical
and environmental research, and nuclear waste
management rescarch.

»Environmental Surveillance at Los Alamos during
1991" presents the annual summary of the ongoing
environmental protection program conducted by the
Laboratory. The report includes descriptions of the
Laboratory and its mission and prograins, the site and
the surrounding arca, the status of the Laboratory’s
compliance with environmental regulations and
requirements, and the surveillance program of the
ambicnt environment. Radiological and nonradiologi-
cal constituents are routinely monitored in air, surface
waler, groundwater, soil, and sediments. The surveil-
lance activities document compliancy: with appropriate
standards and permit limits, identify trends, provide
information to the public, and contribute to a better

understanding of the Laboratory’s impacton the
cnvironment,

The format of this year's repo:t has been revised to
more closcly incorporate the guidance of DOE Order
54(X).1 based on a 1991 Tiger Team finding. Readers
who have read previous editions of the surveillance
report may find the new organization different when
attempting to compare analytical results from previous
years. Please refer to the Contents and lists of Figurcs
and Tables to locate items of specific interest.

Comprehensive information about compliance sta-
tus and the monitoring activities is presented in the
main body of the repont, which includes detailed envi-
ronmental tables of 1991 analytical results and trends.
Methods and procedures for acquising, analyzing, and
recording data, as well as quality assurance procedures,
are presented in Section VIII, Quality Assurance and
Sampling Procedures. Envirenmental regulatory stan-
dards and background data are presented in Appendices
A-D. A Glossary and lists of Acronyms and Scientific
Symbols are also inciuded.

B. Environmental Compliance Activities

1. Resource Conservation and Recovery Act.

This act regulates hazardous wastes from gencration
to ultimate disposai. The Environmental Protection
Agency (EPA) has given full authority for administer-
ing the Resource Conservation and Recovery Act
(RCRA), with the exception of the Hazardous and Solid
Waste Amendments (HSWA) of 1984, to the New
Mexico Environment Department (NMED). NMED
conducted a hazardous waste compliance inspection at
the Laboratory on April 29 through May 3, 1991. Ninc
violations were noted, and a Notice of Violation was
issued by the NMED on May 14, 1991. The alleged
violations consisted of failure to conduct or maintain
adequate inspection records, to fabel containers
properly, to usc a satellite storage arca properly, to
exceed waste storage time limits, and to classify wastc
properly. Thesc alleged violations presented no threat
to human health or to the environment. All alleged
violations were corrected within the 30 days alloved by
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The Laboratory’s response, sent to NMED in June
1991, was found adequate.

Laboratory hazardous waste operations, which will
ultimatedy be closed under RCRA regulations, con-
tinued at Technical Area (TA) 35, Waste Oil Storage
Pits: TA-40, Scrap Detonation Site; TA-54, Waste Oil
Storage Tanks; and TA-16, Landlill at Area P. Six
piderground storage tanks in need of upgrades were
removed during 1991, Laboratory policy is to remove
underground storage tanks when user groups determine
that the tanks are no longer needed and as funding
peTInits.

The Laboratory s Environmental Restoration pro-
gram submitted its fimst site-specitic work plan under
HWSA in May 1991 and updated the programmatic
plan in November. The Laboratory is out of compli-
ance with RCRA requirements related to storage of
cerain hazardous and mixed wastes subject to the land-
disposal restrictions and is utilizing a National Capacity
Variance to store mixed waste on site. DOE applicd tor
another variance and worked on statutory changes to
address the problems associated with the lack of avail-
able or adequate treatment capacity for LDR mixed
wasie,

2. Clean Water Act.

Regulations under the Clean Water Act (CWA) set
walter quality standards and cftluent limitations. The
two primmary programs at the Laboratory established to
comply with the CWA are the National Pollutant
Discharge Elimination System (NPDES) program and
the Spill Prevention Control and Countenneasure
(SPCC) program.

The CWA, under the NPDES, requires pemnits for
point-source discharges. A single NPDES permit for
the Laboratory authorizes effluent discharges from 130
industrial outfalls and 9 sanilary scwagc treatment out-
falls. The Laboratory submitted a NPDES permit reap-
plication in September 1990); the existing permit is
being administratively continued under 40 CFR 122.6,
pending issuance of the new permit. The Laboratory
was in compliance with the NPDES permit in 99.0% of
the analyses donc on samiples at sanitary waste dis-
charges and 98.87% at the industrial waste discharges in
calendar year (CY) 91. Noncompliant discharges are
being addressed under an EPA/DOE Fedceral Facilitics
Compliance Agrecement (FFCA). For example, the
Sanitary Wastcwater Systems Consolidation project is
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designed to eliminate NPDES violations by construc-
tion of a new, centralized sanitary wastewater treattent
plant at TA-46. In addition, NPDES corrective activi-
ties ase listed in DOE’s "Environmental Restosation
and Waste Management Five-Year Plan.”

Another NPDES permit authorizes liguid effluent
discharge from the Fenton Hill Geothennal Project.
The permitis for a single outfall and was issued to reg-
ulate the discharge of mineral-laden water from the
reeyele loop of the geothermal wells. No discharges
oceurred from this outfall in 1991,

The Labaratory has an SPCC Plan, as required by
the CWA in 40 CFR 112. The plan is implemented by
providing sccondary containment for large tanks and
other containers to control accidental oil spills and pre-
vent them from entering a watercourse. The plan also
provides for spill control and clean-up training,.
Approximately 32 major containment structures are
presently in use at the Laboratory for spill control.
During 1991, cight chemical storage lockess and two
containment pallets were purchased.

3. National Environmental Policy Act.

In accordance with the National Environmental
Policy Act (NEPA) of 1969, federal agencies must con-
sider the potential environmental impacts of proposcd
activitics during the planning stage so that decisions
reflect environmental values, as well as cost and mis-
sion. Proposed activities at the Laboratory are
reviewed by Environmental Protection Group (EM-8)
staff 1o identify those that could adversely impact the
humran eavironment, including environmentally sensi-
tive arcas in need of special protection, such as archae-
ological resources, floodplains, wetlands, and the habi-
tat of threatened or endangered species. The staff
provides DOE with information on potential environ-
mental impacts of proposed activitics, including the
results of surveys of eavironmentally sensitive arcas.
No action can go beyond the planning stage, nor can
rcasonable alternatives be precluded, uatilt DOE
approves the NEPA documentation for that action.

In 1991, EM-8 reviewed 614 actions proposed to be
undertaken at the Laboratory for NEPA applicability.
Seventy-cight DOE Environmental Checklists (DECs)
wcre submitted to DOE on 90 of these projects. In
addition to the 78 DECs submittcd to DOE on 1991
projects, 21 DECs were submitted during 1991 on
projects reviewed through the Environment, Safety, and
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Health Questionniire process during 1990, ind
decisions were stll pending at DO on 21 DECs
submitied during 1990, OF the 120 DECS sabmitted to
DOL for decisions, 62 were categoncally excluded
From additional NEPA documentation, Environmentat
Assessments (EAS) were reguired on 12, prior NEPA
docimmentation covered 2, and no decision had been
made on the remaimng 44 by the end of Y91 EAs
were written on five of the proposed projects.

4. Federal Clean Atr Act and New Mexjco Air
Quality Contrul Act.

Regulations under these acts setambicnt air quality
standirds, require the permitting ol new sources, and
setacceplable caisston limits, During 1991, all of the
Laboratory's existing operiations remained in compli-
ance Wit air quality regulations for nonrdioactive

CISSTOLS,

*  Muanitoring demonsirated compliance with all
ambicnt air quality stindards excepi the state
o standard.

¢ All construction projects at the Laboratory were
reviewed, and air cmissions were estimated to
determine whether air permits or construction
approvals were required.

e One sample that excecded the opacity Limils was

recorded.

The state ozone standird is exceeded in many arcas
ol the stute. The cause of these exceedences is
unknown; they may result trom transport from urben
arcas or may be generted by local sources. Because
ihe New Mexico Air Quality Act does pot specifically
require compliance with state standards, there are no
cntorcement actions associated with these exceedences.
Instead, the stale uses these standards as guidelines in
setiing allowiable carission imits for regulated sourees,
basced on modeling results, At present, LANL is not
Mtected by these emission limits,

During 1991, no Labornitor, asbestos renovation or
demolition operation produced visible asbestos emis-
sions to the environment. Johnson Controls Inc.
removed approximitely 2,095 lin 11 of friable asbestos,
including 110 lin 11 of potentially radioactive contami-
mated friable material from small jobs. Approximately
193 s 11 of friable insulation were removed tfrom ves-
sels and other facility components, and 330 sq ft of
nonfriable vinyl-asbestos tloor tile were removed. A

-3

toltd oF 1,640 din {1 ol Iniable asbestos was removed
through Lzsue job work.

The Laboratory ideatificd a beryllium cutting oper-
ation at TA-55-3 i August 1991 which may require a
permit under the requirements of New Mexico Air
Quality Control Regulation 702 - Permits, Following
discussions with the NMED, DOE officially notified
NMED on Octebeer 9, 1991, of the operations.
Beryltium cutting operations were suspended and a
vonimitment was made to file an air quality permit
apphication with NMED. The NMED issued a Notice
ol Violation (NOV) tor the beryllium cufting operation
o Octotwes 16, 1991, Negotiations for setthing this
NOV are continuing between Laboratory, DOE, and
NMED pemsonnel.

The EPA regulates radioactive air emissions from
DOE Lacilitics under the Clean Air Act. Duriag 1991,
the fabontory remained in compliance with the EPA
standard that limits the ettective doae equivalent to g
member of the publie from aitbarne radioactive cmis-
sions to tess than 10 wrenvyr. However, the Labora-
tory cannol yet demonstrate compliance with all of
EPA’s radioactive emissin monitoring requirements,
and DOL received a Notice of Noncompliance from
EPA on November 27, 1991, A draft FFCA to address
bringing the ¢ mission monitoring program into com-
pliance with the reguiations was submitted by DOE 10
the EPA on March 12, 1992,

5. Safe Drinking Water Act.

The municipal and industrial water supplices for the
Laboratory and community are from 16 deep wells
owned by DOLE and one gallery (collection system fed
by a spring in Water Canyon). The wells range in
depth from 265 10 942 m (869 10 3,090 ft). In 1991, the
chemical quality of the water met federal and state
primary and sccondary drinking watcr standards.

6. Federul Insecticide, Fungicide, and
Raodenticide Act.

This act regulates the manufacturing of posticides,
with requirements on registration, lalxling, packaging,
cnforcement, recordkeeping, distribution, worker pro-
tection, certification, experimental use, and tolerances
in foods and feeds. An annual inspection conducted in
1991 by the U.S. Depantment of Agriculture found no
deficiencies in the Laboratory’s pesticide application
program or cedificd application equipment. In 1991,
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approximately 27.5 tb ol herbicides and 287.5 gal. of
poesticides were applicd at the Laboratory.

7. National Historic Preservation Act.

As required by Section 106 of the Natioual Historie
Preservation Act of 19606, which was implemented by
36 CEFR 800, "Protection of Historic Properties,” Labo-
mtory activities are evaluated in consultation with the
State Historic Preservation Officer for possible effects
to cultural o historic resources. During 1991, Labors-
tory aschacologists evaluated 1,110 undertakings (an
undertsking is an activity that has the potential to attect
a culturalhistoric resouree), conducted 31 Lield sur-
vevs, recorded 161 new archacological sites, and
updated the site records tor 20 previously recorded

siles,
8. Endangered/Threatened/Protected Species.

The DOE and the Laboratory must comply with the
Endangered Species Act ol 1973, as znuended.
Compliance under NEPA requires review ol projects
for potential environmental impact on critical habitats,
During 1991, EM-8 reviewed 614 actions proposed to
b undertaken at the Laboratory and identificd 40 pro-
jeuts as necding seconnaissance surveys, 15 proposed
actions as necding quantitative surveys, and 8 projects
as requiring intensive surveys to determine the presence

or absence o a species at the project site.
9. Floodplain/Wetland Protection.

The Laboratory must comply with Excecutive Order
(EC) 11988, "Floodplain Management,” and EO 11990,
"Protection of Wetlands.” Compliance with NEPA also
reguires review of projects for potential environmental
impact on floodplains and wetlands. During 1991, 416
proposed actions were reviewed for impact to flood-
plains and wetlands. All projects reviewed were out-
side tloodphain/wetland boundaries.

10. Comprehensive Environmental Response,
Compensation, and Liability Act/Superfund
Amendments and Reauthorization Act.

Clean-up of toxic and hazardous contaminants at
closed and abandoned hazardous waste sites was man-
dated by the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA). The
Superfund Amendments and Reauthorization Act
(SARA) of 1986 extensively amended CERCLA.

Investigations and any required remedial actions at Los
Alamos will be completed as part of DOE’s Environ-
mental Restoration program in conjunction with RCRA

correetive aclions.

. Emergency Planning sand Community Right-
to-Know Act.

The Univenity of California, as operator of the
Laboratory, is required to report under Tite HI Section
J13 of SARA I (1) the Laborstory uses a listed toxic
chemical above a specitied threshold, and (2) the use of
the chemical comes under the Standard Industrial Clas-
silication (S1C) Codes 20-39. All rescarch operations
at the Laboratory are exempl under other provisions of
the regulation. Only pilot plants and specialty chemical
production or manutacturing facilities at the Laboratory
which fall under (1) above must seport their releases.

The only facility of the Laboratory which could be
considered to be within SIC codes 20-39 and theretore
required to report under Section 313 is TA-55-4, the
Plutonium Processing Facility. Reporting the chemical
use and emissions for TA-55 has been the Laboratory’s
decision because of the special materials processing
done at the facility. The oniy regulated chemical used
at the Plutonium Processing Facility in amounts greater
than the Scection 313 reporting thresholds is nitric acid.

The Laboratory submitted its Scction 313 report to
EPA in July 1991, This report covered the releases of
nitric acid during 1990. About 24,320 kg (53,500 Ib) of
aitric acid were used for plutonium processing with
refeases to the air of approximately 468.7 kg (1,031 ib).
Atmospheric releases were calculated using data
obtained from a study which measured the air
emissions from the tacility. All other nitric acid hat
was not consumed in chemical reactions was com-
pletely neutralized duning wastewater treatment opera-
tions. Only the air releases required reporting in 1990).
Data on releases for CY91 will be reponted under
Section 313 in July 1992.

12. Toxic Substances Control Act.

This act regulates the manufacture, processing, dis-
tribution, use, storage, and labeling of all chemical sub-
stances, including polychlorinated biphenyls (PCBs).
The Laboratory has EPA authorization to dispose of
PCB-contaminated cquipment and soil at its low-jevel
radioactive waste landfill (TA-54, Arca G). However,
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off site tog disposal: 25,300 kg (55,0673 1b) liquid PCB
oil that included some 50-499 ppm PCB oil; 4,502 Ky
(9,904 1b) contaminated debris; 3,114 kg (6,851 1b)
contaminated waier; 64,621 kg (142,166 1b) from 39
transtormers; and 6,622 kg (14,508 1b) from capacitors.
In addition, 31,4906 kg (64,291 1b) ol PCB-contami-
nated soil, debns, and equipment we.e disposed of at
TA-S4, Arca G, Ofthe 31 PCB transtorers being
retrofilled within the last lwo yeans, 1) were reclassi-
ficd to non-PCB status at the end of 1991, and most of
the rest were reclassified to FCB-contaminated status.
The DOE Tiger Teams audited and inspected the
Laboratory’s PCB program in 1991, No audits or
inspections of the Laboratory’s PCB activitics were
conducied by the EPA or NMED in 1991,

C. Unplanned Releases

1. Airborne Radionuclide Releases.

On February 1, 1991, 2,800 Ci of elemental tritium
were released at TA-41. Lass than 0.1% ol the tritium
was present as tritiated water. The eflective dose
cquivalent (50-yr dose commitment) to a member of the
public was caleslated 1o be .63 mrem. This dose
occurred 7 ki cast of TA-41, where Los Alamos
Canyon reaches State Road 4. The dose estimate con-
servatively assumed that 1% of the tritium was oxidized
before reaching the receptor location. The dose is
0.03% ot DOE's public dose limit (PDL) of 100
mrem/yr from all pathways and 0.3% of the EPA’s 10
mremy/ve limit for the air pathway.

On March 28, 1991, 0.40 Ci of tritiated water vapor
were released from TA-21 as tritium oxide. The effee-
tive dose cguivalent 1o a member of the public was
calculated to be 0,01 mrem. The dose is 0.01% of
DOE's PDL from all pathways and (.19 of the EPA’s
limit for the air pathway.

On April 17, 1991, (1.1550 Ci of tritiated water
vapor were released from TA-3-16. A slow leak was
discovered at the Van de Graaft acceelerator. The
cltective dose equivalent to a member of the public was
calculated to be 0.006 mrem. The dose is 0.006% of
DOE’s PDL and (0.(6% of the EPA limit.

2. Airborne Nonradiological Releases.

No unplanned airborne nonradiological releases
were reported during 1991,

3. Radioactive Liquid Releases.

On January 2, 1991, a discharge was discovered at
TA-54, Arca G. A plumbing jointonan cye
wash/safely shower locaied incide Building 33 froze
and bupst sometime between Cecember 21, 1990, and
January 1, 1991, when the Laboratory was closed for
the winter holidays. The amount of discharge was esti-
mated (o be 18,000 gal. Analyses were conducted on
the frozen water and soil; gross alpha, beta, and gamma
were found to be within background levels. Sawmples
amalyzed for tritium averaged 0.29 uCi/L, approxi-
mately 15% of the DOE Derived Concentration Guide
for off-site tritium releases (2.0 pCi/L). Removal of e
frozen water below Building 33 was not required
because of the slow rate of melting during which the
waler cither evaporates or enters the subsurface rather
than producing a definitive runoff into Canada del
Bucy.

On February 21, 1991, 0.2 uCrof plutonium and
amcricium were released at TA-50 from a leaking pipe
near the Size Reduction Facility. The spill was con-
fined 1o a simall arca. The leak was repaired, and the
spili voas cleaned up to applicable standards.

4. Nonradioactive Liquid Releases.

On September 25, 1991, an underground diescel fucl
transfer line broke during start-up of the TA-3 power
plan:’s backup fuel system. Approximately
100-200 gal. of dicse! fucl oil surfaced and was dis-
charged across the ground to a storm water channel,
where it drained into a tributary to Sandia Canyon. The
discharge was immediately reported o EPA and
NMED. Corrective actions included immediate shut-
down of the fuel line. The diesel spill was contained in
the water course within minutes using absorbent booms
and pillows. Pools of diesel fuel and water were
removed using a wet/dry vacuum and absorbents. The
contaminated soil was sampled, removed, and disposcd
of at the Los Alamos County landfill.

During 1991, 56 other releascs of nonradivactive
liquids occurred at the Laboratory and were reported to
the EPA and NMED. Each of these discharges was
minor in nature and was contained on Laboratory prop-
erty. None was found to be of any threat to health or to
the environment. Sampling and clean-up were com-
plceted. Over 60% of these unplanncd releascs were
cither potable water or steam condensate originating
from the Laboratory’s utility system.
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D. Mecnitoring Operations

1. Introduction.

The Laboratory supports an ongoing environmental
surveillance program as required by DOE Orders
5400.1 and 5484.1. The surveillance program includes
routine monitoring for radiation, radioactive materials,
and hazardous chemical substances on the Laboratory
site and in the surrounding region. These activities
document compliance with appropriate standards,
identity trends, provide information for the public, and
contribute to general environmental knowledge. The
envitonmental program also includes an assessment of
the Laboratory’s impact on the surrounding
environment. Detailed, supplemental environmental
studics also are carricd out to determine the extent of
potential problems, to provide a basis for any remedial
actions, and to gather further information on the
surrounding environment.

Monitoring and sampling locations for various types
of environmental measurements are organized into
three groups:

 Regional stations are located within the five
countics surrounding Los Alamos County at
distances up to 80 km (50 mi) from the Labora-
tory. They provide a basis for determining
conditions beyond the range of potential influ-
ence from normal Laboratory operations.

o Perimeter stations are Jocated within about 4 kim
(2.5 mi) of the Laboratory boundary, and many
are in residential and community arcas. They
document conditions in arcas regularly occupicd
by the public and potentially affccted by
Laboratory operations.

e On-site stations are within the Laboratory
boundary, and most are in arcas accessible only
to employces durir.g normal working hours.

They document environmental conditions ai the
Laboratory where public access is limited.
Approximately 130,000 analyscs for chemical and
radiochemical constituents were carried out for more
than 6,200 cnvironmental samples during 1991.

2. External Penetrating Radiation.

Levels of external penetrating radiation (including x
and gamma rays and charged particle contributions
from cosmic, terrestrial, and manmade sources) around
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the Los Alamos arca are monitored with thermolu-
minescent dosimeters (TLDs) at 150 locations.

Annual averages for the TEDs were generaliy the
same in 1991 as in 1990, coasistent with the variability
in natural background observed at these stations, The
network at Los Alamos Meson Physics Facility
(LAMPF) did not record any radiation measurenicnt
above its 3.0 mrem/yr detection limit during 1991
because of reduced operations at the facility.

Radiation levels (including natural background
radiation from cosmic and terrestrial sources) are also
measured at regional, perimeter, and oa-site Jocations
in the environmental TLD network, Some measure-
ments at on-site stations were above background levels,
as expected, reflecting ongoing reseasch activities at, or
pas' releases from, Laboratory facilities.

3. Air Monitoring,.

a. Radioactive. The sampling network for
ambient airborne radioactivity consists of 36 continu-
ously operating air sampling stations. Total radioactive
airbome emissions decreased substantially from those
in 1990. This was primarily duc to a 48% decrease in
releases of airborne activation products from LAMPF.

Ambicnt air is routinely sampled for tritium,
uranium, plutonivin, americium, and gross beta activity.
Measurements of radioactivity in the air are compancd
with DOE's derived concentration guides.

Tritium was the primary radionuclide with air con-
centrations that showed levels indicating any mcasur-
able impact from radionuclide releases caused by
Laboratory operations. Annual average concentrations
of tritium continued to be much less than 0.1% of
DOE'’s guidcs at all stations and poscd no cnvironmen-
tal or health problems in 1991. Annual average
concentrations of all other radionuclides in air during
1991 were also much less than 0.1% of the guides.

b. Nonradioactive. The Laboratory opcrates
monitors to routincly measure primary (or "criteria”)
pollutants, beryllium, acid precipitation, and visibility.
In 1991, the Laboratory also monitored toxic air pollu-
tants as part of a short-term study. Levels of poliutants
in the ambicnt environment are extremely low and are
in compliance with all applicable standards, except the
statc ozone standard.
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4. Surface Water and Groundwater Monitoring.

Sutlace waters and groundwalters are monitored (o
deteet potential dispersion of radionuclides and
hazardous chemicals trom Laboratory operations.
Surlace waters and shallow groundwaters in vxisting,
and former liquid ¢fMuent release arcas contained
rdioactivity in concenteations that were above natural
terrestrial and worldwide Tallout fevels. These waters
are nota source of industrial or municipal water
supplies. Fhe quality of water trom regional, perime-
ter, and onssite arcas that have received no direet dis -
charge showed no signiticant ¢ftects from Laboratory
releases. Samples from deep test wells and water
supply wells continued to show no radioactive or
chemical contamination in the main aquifer. The top of
the main aquiter occeurs 180 1o 360 m (600 1o 1,200 i)
beneath the Pajarito Plateau. Liquid eftTuents contain-
ing low levels of rdioactivity are routinely released
from one waste treatment plant.

S. Soils and Sediments Monitoring,

Measurements of radioactivity and chemivals in
samples of soils and sediments provide data on less
dircct pathways of exposure. These measurements are
useful for undenstanding hydrological transport of
radioactivity in intermittent stream channels near low-
level mdioactive waste management arcas. Arcas
within Pucblo, Los Alamos, and Mortandad Canyons
all had concertrations of radivactivity in sediments at
fevels higher than tose attributable to natural terrestrial
sonrees or worldwide fallout. Cesium, plutonium, and
strontium in Motandad Canyon result from effluents
from a liquid waste treatment plant. No runoli or
scdiment transport has occurred beyond the Laboratory
boundary in Mortandad Canyon since effluent release
into the canyon started. However, some radioactivity in
sediments in Pueblo Casyon (from pre-1964 clfluents)
and Los Alamos Canyvon (from post-1952 treated
cffluents) has been transported 1o the Rio Grande.
Theoreucal estimates, confirmed by measurements,
show that the incremental effect on Rio Grande
scdiments is a small percentage of the background
concentrations attributable 1o worldwide fallout in soils
and scdiments,

Surface runoff has transported some low-level con-
tamination from the active waste disposal area and
several of the inactive arcas into controlled-access
canyons. Analyses of toxic metals in surface sediments
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indicate that no constitucnts in exeess of EPA ihreshold
criteria for determining hazardcus waste are present in
these canyons.,

6. Monitoring of the Water Distribution System,

Samples are collected and analyzed from tie Los
Alamos County water distribution system on a routing
basis in order to determine the levels of organic and
inorganic chemical constituents and radioactive con-
stituents in the local drinking weiter. During 1991, all
water samples collected were found to be in compliance
with the maximum contan aant levels estsblished by
tederal regulation and New Mexico Water Supply
Regulations,

7. Foodstulls Monitoring.

Most fruit, vegetable, fish, bee, and honey samples
from perimeter locations showed no radioactivity dis-
tir guishable from that attributable to nate-+1 sources or
worldwide faltout. Some produce, bee, and Yoney
samples from on-site locations had clevated tritium
(HY) concentrations at levels <1% of DOE's guides for
tritium in water (there are no concentration guides for
produce). The range in H? values in preduce samples
collected from Laboratory lands ranged in concentra-
tion from 0.7 o 8.1 pCi/mL. These valuzs are higher
than those in 1990 samples.

One fruit sample collected from the townsite area
(the former TA-1 site) contained elevated levels of H3
(16 pCi/mL) and 239-240py (0.02 pCisdry g). Plutonium
levels, in panticular, were about 100 times the levels
tound in fruit samples collected from other trees in the
arca. The amount of Pu in this fruit Jocs not pose a
health havard; the total dose as a result of all radionu-
clides that could be obtained from ingesting a'l of the
fruit from this tree (estimated to be about S0 Ib) was
only (.3 mrem/yr.

E. Estimated Doses and Risks from Radiation
Exposure

1. Radiation Doses.

Estimated individual radiation doses to the public
attributable to Laboratory operations are compared with
applicable standards in this report. Doses are expressed
as pereentages of DOE's public dose limit. The PDL
excludes exposures from natural background, fallout,
and radioactive consumer products. Estimated doses
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are believed to be potential doses o individuals under
realistic conditions of exposure.

In 1991, the estimated maximunm individual etfec-
tive dose was 4.4 mrem, or 4.4%% of DOE’s 1(X)
mrem/yr standard lor all pathways. IUis 44% of EPA’s
10 mrenvyr standard for the air pathway alone. This
dose revulted mostly from external radiation from
short-lived, airborne emissions trom a lincar particle
accelerator at LAMPFE. Another perspective is gained
by comparing these estimated doses with the estimated
eftective dose attributable to background radiation.
The estimated maximum etlective dose trom Labora-
tory operations is about 1.0% of the 339 mrem received
from buckground radiation and rdioactivity in Los
Alamos during 1991. The average effective dose to
residents in the Los Alamos townsite and to residents in
White Rock are 0.05 mrem and 0.03 mrem,
respectively.

I-8

2. Risk Estimates,

Estimates of the added risk of cancer were caleu-
lated to provide a perspective for comparing the signifi-
cance of radiation exposures. Based on the average
cflective dose, incremental cancer risk to residents of
Los Alamos townsite caused by 1991 Laboratory oper-
ations was estimated 1o be 1 chance in 47,000,(0X) and
1 chance in 68,000,000 for residents of White Rock.
This risk is compared to the 1 chance in 8,000 for can-
cer from natural background radiation and the 1 chance
in 43,000 for cancer from medical radiation.

The Laboratory’s potential contribution to cancer
risk is small when compared with overall cancer risks.
The overall litetime risk in the United States of con-
tracting some form of cancer is 1 chance in 4. The
litetime risk of cancer mortality is 1 chance in 5.




LOS ALAMOS NATIONAL LABORATORY

ENVIRONMENTAL SURVEILLANCE 1691 \

fl. INTRODUCTION

A. Los Alamos National Laboratory

In March 1943, a small group of scicntists came to
the Los Alamos Ranch School, located on a remole
mesa high above the Rio Grande, nonthwest of Santa
Fe. Project Y of the Manhattan Engineer District was
charged with the specific iesponsibitity of developing
the world’s first nuclear weapon. Originally, it was
expected that the task could be completed by a hundred
scientists. By 1945, when the finst nuclear bomb was
tested at Trinity Site in southern New Mexico, more
than three thousand civilian and military personnel
were working at Los Alamos National Laboratory
(LANL or the Laboratory).

After the end of World War Il, LANL became a
permancnt institution that is recognized as one of the
tinest scientific rescarch laboratories in the world. A
key factor in the Laboratory’s excelience has been its
management, since 1943, by the University of
California. The University has maintained the tradition
of free inquiry and debate that is essential fo excellence
in any scientific undertaking.

Today, the Laboratory is 4 vertically integrated
research and development (R&D) institution of the
Department of Encrgy (DOE). Vertical integration
means the "research-to-retirement” responsibility that
the weapons laboratories are assigned for nuclear war-
heads. The Laboratory works with the production
plants 1o ensure that designs can be manufactured and
with the armed serviees to ensure that the weapons arc
safe, secure, and reliable during their fife cycle. The
nuclear weapons program has provided challenge,
flexibility, and a breadth of science and technology that
has allowed LANL to contribute to many problems of
national importance, developing expertise in solving
large, complex technological problems for the nation
and demonstrating that science makes a difference.

The overriding importance of the nuclear deterrence
mission, plus the DOE’s success in carrying it out, has
cncouraged the federal government over the years to
invest resources in the Laboratory. The estimated
operating cost of the Laboratory for fiscal ycar 1991 is
$964 million, supported by closc to $87 million in
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construction and capiial equipment funds. Currently
57% of the operating budget supports broad DOE
defense activities; 187 Department of Defense
projects; and 25% civilian R&D, predominantly
research and technology developuient and programs
supported by the nondefense programs of DOE
(Fig. 11-1).

The Laboratory is the largest employer in northern
New Mexico with about 7,550 full-time-cquivalent
employces. More than 3,000 of these employces are
technical staff members, more than 2,000 are ‘echni-
cians, and the remainder are administrative and general
support personnci.

In addition to University of California cmployces,
over 2,000 more people are employed by contractors
providing suppont scrvices, protective force services,
specialized scientific and technical services, and
student researchers.

‘The primary mission of the Laboratory is nuclear
weapons rescarch, development, and icsting to belp
ensure the nation’s nuclear deterrence. As a multipro-
gram laboratory, it also serves the nation by using core
competencies to make special contributions in such
areas as

* technical assistance to the DOE weapons
complex,

* cnergy and environmental technologics with an
emphasis on working with U.S. industry,

¢ basic research to underpia the Laboratory’s
programs and support the DOE research
mission, and

o work for other federal agencics, including
defense and intelligence.

In performing its mission, the Laboratory has
received a number of specific R&D assignments,
including

 rescarch, design, development, engincering, and
testing of nuclear warhcead concepts and new
weapons capabilities, maintcnance and
cnhancement of the technology base that is the
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DoD activities
18%

~

Civilian R&D
25%

DOE/Defense Activities
57%

Fig. I1-1. FY91 actual operating costs by percentage of allocation to programs.

foundation of the weapons program, and
mzintenance of the Laboratory’s capabilitics for
nuclear tests and the excceution of such tests;

sescarch, development, and testing support for
advanced nuclear directed-encrgy concepts;

R&D on incrtial confinement fusion, including
fusion target physics, lascr-target intcraction
experiments, target design and fabrication, aad
high-energy laser development;

nuclear materials R&D directly related to the
nuclear weapons program, including rescarch in
maltcrials science and materials development,
process and fabrication development, and trans-
fer of technology to the DOE production
complex;

non-nuclcar materials R&D activitics, including
the neutral particle beam, free-clectron laser,
sensors, battle management, communication,
command and control, bigh-velocity projectiles,
advanced lascrs, acquisition and tracking of tar-
gets, optics, beam propagation, and high-power
microwaves;
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advanced conventional munitions, including
computer code developmeat and simulations,
encrgetic and nonencrgetic materials R& D,
applications to armor/anti-armor, countcr ter-
rorism, and counter narcotics, ard opcrations
rescarch and systems analysis;

verification and safeguards R&D, including
domestic and international safcguards, satcllite-
and earth-based detection and monitoring of
nuclear tests, earth-based monitoring of nuclear
weapons, and verification of chemical and
biological warfare trcaties;

intelligence activities sponsorcd by national
intelligence organizations involving the areas of
bardware, analysis, intcrnational technology
transfer and technology security, and Laboratory
intelligence support;

systems studics in the areas of strategic and tac-
tical nuclcar weapons, directed-encrgy weapons,
non-nuclcar weapons, energy technology, and
supporting technologics;

environmental R&D, including storing and
managing radioactive waste, handling hazardous
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wasle, investigating new technologies to address
problems associaied with waste charcterization
and clean-up, environmental control technolo-
gics, global climate change, ozone depletion,
clean air, and basic covirommental seicnee;

nos-nuckear cnergy activities, including renew-
able energy, conservation, and fossil energy;

o pondelense advanced technology that focuses on
acrospiace technology, biotechnology, anificial
inteHligence, and robotics;

buman genome studics, including informatics,
rescarch, and associated technology,

rescarch on the bealth consequences associated
with the production and use of encrgy and
national security materials, including radioiso-
tope medicine, research on Acquired Immune
Deliciency Syndrome, structural biology, and
the use of lasers inmedicine: and

hasic rescarch in defense- and energy-related
disciplines, including atoic and molecular
physics, bioscicnee, chemistry, computational
scicnee and applicd mathematics, geoscience,
space scienee, astrophysics, materials scicnce,
nuclear and pasticle physics, plasma physics,
fluids, particle beams, and applicd scicnce and
cngineering.

B. Geographic Setting

The Laboratory and the associated residential arcas
of Los Alamos and White Rock are located in Los
Alamos County, in nosth central New Mexico,
approximately 100 ki (60 mi) north-nostheast ol
Albuquerque and 40 km (25 mi) northwest of Samta Fe
(Fig. 11-2). The 111 kim? (43 mi?) Laboratory site and
adjacent communitics are situated on Pajarito Plateau,
which consists of a series of finger-like mesas separated
by decep cast-to-west oricnted canyons cut by intermit-
tent streams (Fig. 11-3). Mesa tops sange in elevation
from approximately 2,400 m (7,800 {t) on the flanks of
the Jemez Mountains to about 1,900 m (6,200 f1) at
their castern termination above the Rio Grande Valley.

Most Laboratory and commuaity developments are
confined to mesa tops (sec the inside front cover). The
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surrounding land is largely undeveloped, witls lasge
tracts of land north, wesi, and south of the Laboratory
site being held by the Santa Fe National Forest, Burcau
of Land Management, Bandelier National Monument,
General Services Administration, and Los Alamos
County (sce the inside back cover). San lldefonso
Pucblo borders the Labxratory to the east,

Laboratory land is uscd for building sites, ¢xperi-
mental areas, waste disposal locations, roads, and utility
rights-of-way (sce Fig. -4 and Appendix C).
However, these uses account for only a small part of
the total land arca. Most land provides isolation for
sceurity and safety and is a reserve for future structure
locations,

The DOE controls the arca within Laboratory
boundaries and has the option to completely restrict
aceess. Limited aceess ty the public is allowed in cer-
tain arcas of the Laboratory reservation. An area north
of Ancho Canyon (Fig. 11-5) between the Rio Grande
and State Road 4 is open to hikers, rafters, and bunters,
but woodcutting and vehicles are prohibited. Portions
of Montandad and Pucblo Canyons are also open to the
public. Anarchacological site (Otowi Tract), northwest
of State Road 502 near the White Rock Y, and the cave
kiva in Mortandad Canyon are open to the public sub-
jeet to restrictions of cultural resource protection
regulations.

In August 1977, the Laboratory site was dedicated
as a Nationa) Environmental Rescarch Park. The ulii-
mate goal of prograns associated with this regional
facility is to encourage environmental rescarch that will
contribute to understanding how people can best live in
balance with nzture while enjoying the benefits of tech-
nology. Park resousces are available to individuals and
organizations outside of the Laboratory to facilitate
scif-supported research on these subjects deemed com-
patible with the Laboratory programimatic mission
(DOE 1979).

A fina} Environmental Impact Statement (DOE
1979) that assesscd potential cumulative environinental
impacts associated with then, known future, and con-
tinuing activitics at the Laboratory was completed in
1979. The report provided environmental input for
decisions regarding continuing activitics at the
Laboratory. It also provided mose detailed information
on the eavironment of the Los Alamos arca.
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C. Geology-Hydrology

Most of the Finger-like mesas inthe Labosatory arca
arc found in Bandelive Tult (Fig. 11-6). Ash tall, ash
fall pumice, and thyolite Wit form the surtace of
Pajarite Platean. The tuff, ranging from nonwelded to
welded, is over 300 m (1,000 11) thick in the western
pati of the platcau and thins to about 80 m (260 1)
castward above the Rio Grande. 1t was deposited as a
result of a major cruption of a voleano in the Jemez
Mountains about 1.1 to L4 million years ago.

The tufls overlap onto the Tschicoma Formaiion,
which consists of older voleanics that form the Jemey
Mountains. The tatl is underlain by the conglomerate
of the Puye Formation (Fig. 11-6) in the central and
castern edge along the Rio Grande. Chino Mesa basalts
interlinger with the conglomerate along the river.

These formations oveilay the sediments of the Tesuque
Formaticn, which extends across the Rio Grande Valley
and is in excess of 1,000 m (3,300 §t) thick. The
Laboratory is bordered on the cast by the Rio Grande,
within the Rio Grande Rift. Because the rift is slowly

widening, the arca experiences frequent but minor
scismic disturbances.

Los Alamos area surface waler occurs primarily as
intermittent streams. Springs on the flanks of the
Jemez Mountains supply base flow into upper reaches
ol some canyons, but the amount is insutficient to
maintain surface flows across the Laboratory site
before it is depleted by evaporation, transpisation, and
infiltration. Runoff from beavy thundestorms or heavy
snowmeh reaches the Rio Grande several times a year
in some urainages. Efflucnts from sanitary sewage,
industrial waste treatment plants, and cooling-tower
blowdown are released int some canyons at rates suf-
ficient to maintain surlace flows for varying distances.

Groundwter occurs in three modes in the Los
Alamos arca: (1) water in shallow alluvium in canyons,
(2) perched watei (a groundwater body above an
impermeable layer that separates it from the underlying
main body of groundwatcr by an unsaturated zonc), and
(3) the main aquiter of the Los Alamos arca.

Intermittent stream flows in canyons of the plateau
have deposited alluvium that ranges from less than 1 m

Pajarito Plateau

Fig. 11-3. Topography of the Los Alamos arca.
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Fig. 11-6. Conceptual illustration of geologic-hydrologic relationship in Los Alamos arca.

(3 ft) 1o as much as 30 m (100 t1) in thickness, The
alluvium is permeable, in contrast to the underlying
volcanic it and sediments. Intermittent rupofl in
canyons infiltrates the alluvium until its downward
movement is impeded by the less permeable tuff and
volcanic sediment. This results in a shallow alluvial
groundwater body that moves down gradicnt within the
alluvium. As water in the alluvivm moves down eradi-
ent, it is depleted by evapotranspiration and movement
into underlying volcanics (Purtymun 1977).

Perched water occurs inconglomerate and basalts
beneath the alluvium in portions of Pucblo, Los
Alamos, and Sandia Canyons. It has been encountered
at depths of about 37 m (120 11) in the midreach of
Pucblo Canyon, about 45 to 60 m (150 10 200 11)
beneath the surface in lower Pueblo and Los Alamos
Canyons ncar their confluence, mainly in basalts in Los
Alamos Canyon at 61-76 m (200-250 ft) (Fig. 11-6), and
in Sandia Canyon ncar the castern Laboratory boundary
at a depth of about 137 m (450 f1). Perched water has

. Piezometric Surface in
L) Aliuvium Main Aquifer

[] Basatt

L] Conglomerate
Sediments
BB Perched Water

Burial Grounds

> — Water Supply Well

~

Rio Grande

/ ] East

Approximately 3 miles
(5 km)

one discharge point at Basalt Spring in Los Alamos
Canyon.

The main aquifer of the Los Alamos area is the only
aquiler in the arca capable of serving as a municipal
waler supply. The surface of the aquifer rises westward
from the Rio Grande within the Tesuque Formation into
the lower part of the Puye Fonmation beneath the cen-
tral and wesiern pant of the platcau. Depth to the
aquifer ranges from 360 m (1,200 f1) along the western
margin of the platcau to about 180 m (600 ft) at the
castern margin. The main aquifer is isolated from allu-
vial and perched waters by about 110 to 190 m (350 to
620 f1) of dry wff and volcanic sediments. Thus, there
is little hydrologic conncction or poteatial for recharge
to the main aquifer from alluvial or perched watcer.

Water in the main aquifer is under antesian condi-
tions in the eastern part and along the Rio Grande
(Purtymun 1974b). Major recharge to the main aquifer
is inferred to be from the west becausc of the slope of
the piczometric surface. The main aquifer discharges

into the Rio Grande through springs in White Rock /
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Canyon. The 185 K (V1S i) reach of the river in
White Rock Canvon between Otowi Bridge and the
wmouth ol Rito de Frijoles receives an estimated 8.3 1o
0.8 = 108 m® (4,300 10 5,500 ac-11) annually from the
aquiler.

D. Climatology

Los Alamos has a senviarid, temperate mountain
climate. Average anoual precipitation is nearly 47 cm
(19 ). Thirty-six pereent of the annual precipitation
normally occuns during July and August from thun-
dershowers. Winter precipitation falls primarily as
snow, with accumulations of avou 150 cm (39 1n.)
apnuadly. Snowstorms with accumulations exceeding
10 cm (4 i) are common in Los Alamos. Some
stonns can be associated with strong winds, frigid air,
and dangerous wind chills.

Sumners are generally sunny with moderate, warm
disvs and cool nights. Maximum daily temperatures are
usually below 32°C (W0°F). Briel alternoon and
cvening thundershowers are common, especially inJuly
and August. High altitude, light winds, clear skics, and
dry atmosphere allow pight temperatures to drop below
153°C (39°F) alter even the warmest day. Wiater tem-
perstures typically range from about -9°Co -4°C
(13°F 10 25°F) during the night and from -1°C 10 10°C
(30°F 1o S0°F) during the day. Oceasionally, tem-
peratures drop o = 18°C (0°F) or below. Many winter
davs are clear with light winds, so strong sunshine can
make conditions comfortable even when air tempera-
s are cold,

Average wind speed and direction frequencies at
four sites are plotted for daytime, night-time, and total
time (Figs. 11-7 10 11-9). The frequencices are presented
as wind roses, which are cireles with lines extending
frony the center representing the direction from which
the wind blows. The leagth of cach line is proportional
to the frequency at which the wind blows from the
indicated dircetion. Each direction is 1 ol 16 primary
compass points (for example, N and NNE) and is cen-
tered ona 22.5°% sector. Each spoke consists of difter-
ent widths representing different wind speed classes.
The frequency of calm winds (winds with speed less
than 1 mph [0.5 m/s]) is given in the circle’s center.
Day and night are defined by sunrise and sunsct times.

Because of complex terrain, surface winds in Los
Alamos often vary greatly with time of day and loca-
tion. With light, large-scale winds and clear skics,

-9
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daytime winds are predominantly south to south-south-
west as winds flow up the Rio Grande Valley.
Thermally dsiven upslope winds from the southeast and
cast are also common toward the Jenmez Mountains. At
night, a shaltow drainage winé often flows from the
west and northwest high on the Pajarito Platcau. Night-
time winds become more parallel to the Valley (south-
southwest and north-northeast) both above the drainage
winds over the Westem Plateau (about 30-40 m
[-100-130 {1} above ground level JAGL]) and at the
surface toward the Valley. Predominant winds are west
to west-northwesterly at the west end of the plateau to
south-southwesterly at the cast end.

Historically, no tornadoes have been ieported to
have touched down in Los Alamos County. Strong dust
devils can produce winds up to 34 m/s (75 mpb) at
isolated spots in the County, especially at lower
clevations.

Lightning is common over the Pajarito Plateau.
There are 58 thunderstonmn days during an average year,
with most occurring during the summer. Lightning
protection is an important design factor for most facili-
tics at the Laboratory. Hail damage can also occur.
Hailstones with diameters up to0 0.64 cm (0.25 in.) are
common; 1.3-¢m- (0.5-in.-) diamcter hailstonces are less
common.

The irrcgular terrain at Los Alamos affects the
atmospheric turbulence and dispersion, sometimes
favorably and somcetimes unfavorably. Enhanced dis-
persion promotes greater dilution of contaminants
released into the atmosphere. The complex terrain and
forests create an acrodynamically rough surface, forc-
ing increased horizonta) and vertical dispersion. Dis-
persion generally decreases at lower elevations where
the terrain becomes smoother and less vegetated. The
frequent clear skies and light, large-scale winds cause
good vertical, daytime dispersion, especially during the
wann scason. Strong daytime heating during the
summer can force vertical mixing up to 1-2 km
(3,000-6,000 ft) AGL, but the gencrally light winds are
1imited in diluting contaminants horizontally.

Clear skies and light winds have a negative cflect
on night-time dispersion, causing strong, shallow sur-
face inversions to form. These inversions can severely
restrict near-surface ventical and borizontal dispersion.
Inversions arc especially strong during the winter.
Shallow drainage winds can fill lowser arcas with cold
air, therety creating deeper inversions, common toward
the valley (White Rock) on clear nights with light




01-11

Annual-Day

—~— ROADS
— ™" LAB BOUNDARY

SCALE
1 2 3 km

e
0 1 2 mi

SPEED(mph)
1.0-55 —11.0 — 165,

—:—
05-25— 50 — 7.5+
SPEED(mvsec)

R

BANDELIER
NATIONAL

MONUMENT ' ot /
(\’ /
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winds. Canyons canalso limit dispersion by channel-
g air How. Strong, large-scale invensions during the
winter can limit verical mixing o under 1 km

(3,000 1) AGIL.

Dispersion is gencrally grestest during the spring
when winds are strongest. However, deep vertical
wiNing is greatest during the sunmmer. Low-level dis-
persion is generally the least during summer and
avtumn when winds are light., Even though low-level,
winter dispersion is generally greater, intense surface
inversions can cause the icast dispersive conditions
Juring the night and carly worming,.

The frequencies of atmospheric dispersive capabil-
iy are 32% unstable (stability classes A ), 21% neu-
tal (D), and 27% stable (£ F ) during the winter al
TA-59. The frequencies are 44%, 22%, and 34%,
respectively, during the summer. These stability cate-
gory frequencivs are based on measured vertical wind
variations. Stability generally increases (becomes less
dispersive) toward the valley.,

k. Feolopy

The diversity of ccosystems in the Los Alamos arca
is due partly to the dramatic 1,500 m (5,000 11) cleva-
tion gradicnt from the Rio Grande on the cast to the
Jemez Mountiins 20 km {12 mi) to the west and parly
to the many canyons with abrupt surface slope changes
that disscet the area. Six major vegetative complexes
¢ conmunity types are found in Los Alamos Ceunty.
Tuese are junipes-grassland, pinon-juniper, ponderosa
pine, mixed coniler, spruce-fir, and subalpine grass-
land. The juniper-grassland is found along the Rio
Grande on the castern border of the plateau and extends
upward on the south-facing sides of canyons, at 1,700
to 1,900 m (5,600-6,2(4) 1t). The pinon-juniper, gener-
ally inthe 1,900 10 2,100 m (6,200-6,900 1) clevation
mage, includes large portions of the mesa tops and
north-facing slopes at the lovoer elevations. Ponderosa
pine is found in the western portion of the platcau in the
2,100 10 2,300 m (6,900-7,500 1) clevation range.
These three types predominate, cach oceupying about
one-third of the Labomatory site. The mixed coniter, at
an clevation of 2,300 to 2,900 m (7,500-9,500 f1), inter-
taces with the ponderosa pine in the deeper canyons
and north slopes and extends to the west from the
higher mesas on the slopes of the Jemez Mountains.
The subalgine grasslands are mixed with the spruce-fir

communitics at higher elevations of 2,900 to 3,200 m
(9,500-10,500 11).

Because of the varicty of complex interlocking
ceotones in the Los Alamos area, there is no single
ceological structure of fooe webs that can characlerize
the associations of flora and fauna in the arca. Food
web relations for the biota of the Laboratory cavirons
have been studied only enough to provide general
desceriptions and expectations.

Generally, the larges mammals and the birds are
wide-ranging and occupy commensurately large habi-
tats, from the dry mesa-canyon country at lower eleva-
tions to the bigh mountain tops west of the Laboratory.
The smaller mammals, reptiles, invertebrates, and
vegetation are more sensitive to the vanations in ¢leva-
tion and thus are contined to gencrally smaller habitats.

As a result of past and present human use of the
Laboratory’s environs, arcas of vegetation arc under-
going sccondary succession. This process has had, and
will continue to have, important consequences to the
natural systems. Farming by prehistoric Indians and by
Spanish and Anglo scttlers before the Laboratory’s
cstablishment in 1943 created open grassy arcas on the
mesas that have not completely returned to climax plant
communitics. These areas afford suitable fecding arcas
for herbivores, especially the deer and clk, with adja-
cent timbered canyon slopes providing cover for these
species. The food web relationships of the mesa arcas
are related to those of the canyons to some degree.

F. Cultural Resources

Approximately 60% of DOE land in Los Alamos
County has been surveyed for prehistoric and historic
cultural resources, and close to 1,000 have been
recorded. Over 95% of these ruins date from the
fourteenth and . v >nth centuries. Most of the sites are
found in the piion-juniper vegetation zone, with 80%
lying between 5,800 and 7,100 ft in elevation. Almost
three-quarters of all ruins are found on mesa tops,
which are the preferred locations for development at the
Laboratory today.

G. Population Distrilsution

Los Alamos County bad an estimaicd 1991 popula-
tion ol approximately 18,200 (b~scd on the 1990 U.S.
Census, adjusted to July 1, 1991) (USBC 1991). Two
residential and sclated commercial arcas exist in the
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County (Fig. H-2). The Los Alamos townsite (the La Senda, and Pajarito Acres) has about 6,800

original arca of development, now including residential residents. About 40% of the people employed in Los
arcas known as Eastern Ares, Western Area, North Alamos commute from otber countjes. Population esti-
Community, Barranca Mesa, and North Mesa) has an mates for 1991 place about 218,000 persons within an

estimated population of 11,400, The White Rock area 80 km (50 mi) radius of' Los Alamos (Table 11-1).
(including the residuntial areas of White Rock,

Table 11-1. 1991 Population within 80 km of Los Alamos®b

Distance from TA-53 (km)

Direction 1-2 24 48 815 1520 2030 3040 4060  60-30
N 1 0 0 0 0 0 1,152 0 373
NNE 0 0 0 574 0 550 1,756 1,824 224
NE 1 0 0 0 322 15606 1,024 1,153 3,905
ENE 0 0 0 1,98 158 2,780 2778 1205 2241
E 0 0 85 26 569 1,172 712 0 1412
ESE 0 0 0 0 0 299 23695 1,079 1,493
SE 0 0 6,776 0 0 0 54778 2,500 8
SSE 0 0 U 0 0 0 436 4,449 97
S 0 0 0 50 0 333 642 7,069 0
SSW 0 0 0 20 0 854 210 8,609 34,99
SW 0 0 0 0 0 0 329 4,345 0
WSW 0 0 0 0 0 229 327 2,660 216
W 0 0 0 0 0 0 0 171 138
WNW 0 1,439 6,553 0 0 0 0 0 3220
NW 0 525 1,726 0 0 0 0 1,459 0
NNW 0 580 581 0 0 0 0 65 63

1991 Pop.

Distribution 2 2,544 15721 2,655 2477 21,923 87839 36,588 48,386

3Total population within 80 km of Los Alamos is 218,135.

bPlease see Fig. 11-2 for more information on the location of the population.
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ill. COMPLIANCE SUMMARY

Los Alumos Nationul Laboratory (LANL or the Laboratory) operates under
multiple federal and state environmental regulations and pernits which mandate
complinnce standards for environmental qualities.

LANL had frequent interactions with federsl and state Resource Conservation
und Recovery Act (RCRA) personnel during 1991, Six underground storage tanks
were removed during the year. The Laboratory is not able to comply with RCRA
requirements related to storage of mixed waste and certain hazurdous waste subject
to the land-disposal restrictions because of the luck of adequate or available treatment
capacity. A Natlonal Capacity Variunce allows the storage of some of these wastes.

‘The Laborutory was in compliance with its liquid discharge permit in 99.0% of
sumples from its sanitary effluent outfalls and in 98.8% of its industrial efMuent out-
fall samples In 1991. Under o Federal Facilities Compliance Agreement (FFCA) with
the Environmental Protection Agency (EPA), sanitary waste treatment facilities are
helng upgraded to improve compliance,

During 1991, 614 actions proposed to be undertaken at the Laboratory were
reviewed for National Environmentsl Policy Act (NEPA) applicability, and 78
Department of Energy (DOF) Environmental Checklists (Di’Cs) were submitted to
DOE on 90 of these projects.

The Laboratory Is in compliance with all federal nonradiological ambient air
quality standards. As a result of the review of nonradiological emissions from new
and modified operations, one air guality permit and three source registrations will be
submitted to the New Mexico Environment Department (NMED) in 1992. The
Laboratory remained in compliance with EPA standards which limit the effective
dose equivalent to members of the public from airborne radioactive emissfons to less
than 10 mrenm/yr. The maximum off-site dose calculated for 1991 was 4.4 mrem with
building shielding and occupancy being considered. DOE received a Notice of
Noncompliance from EPA and is currently negotiating an FFCA on stack monitoring
protocals,

Concentrations of constituents in the drinking water distribution system remained
within federal and state water supply standards during 1991. An annual inspection
conducted by the UL.S. Department of Agriculture found no deficiencies in the
Laboratory’s pesticide application program.

During 1991, Laboratory archaeologists evaluated 1,110 proposed actions for
possible effects on cultural resources which required S1 intensive field surveys.
Laboratory biologists reviewed 614 proposed actions for potential impacts on
threatened and endangered species; 63 actions required additional study. All of the
proposed actions reviewed were outside floodplain/wetland houndaries.

A. Introduction subcontractors, participating gucsts, and visitors and to

prevent any harm to these individuals, the public, or the

cnvironiment as a result of the Laboratory’s activitices.
Many of the activities and opcrations at the

cuvironment for its employees, the employees of its . T .
| , ploy Laboratory involve or producc liquids, solids, and gasc.j

Itis the policy of the Los Alamos National
Laboratory to provide a safe and healthful working
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that contain radioactive, nonradivactive but potentially
hazardous materials, and combinations of the two. The
Environmental Protection Program at the Laboratory
monitons for contaminants and potlutants that may
result from these operations. The program is under the
jurisdiction of @ variety of federal and state agencies to
cnsure tiat cuvironmental regulations and standards are
met. Federal agencies include the EPA and the DOE.
Tiw primary state agency involved is the NMED.

In accordance with the policy of the DOE, the
Laboratory must comply with federal and state envi-
ronmental requirements. These requirements address
handling, transport, release, and disposal of contami-
niants and pollutants, as well as protection of ecological
archacological, historic, atmospheric, and aqguatic

resourees. Regulations specily generic requirements
and standards to cnsure maintenance of environmentz|
qualitics. Table HI-1 presents a list of the major ¢nvi-
ronmental legislation which governs the activities of
the Laboratory. Environmwental permits are issued
under the auspices of specific legislation and are site
and/or operation specilic. A list of the environmental
permits which appliced to the Laboratory in 1991 js
presented in Table 111-2.

This summary presents the Lahoratory's com-
pliance status with environmental regulations and per-
mits. A description of the applicable laws and/or per-
mits, as wellas the results of the monitoring program
for 1991 and the first quarter of CY 1992, can be found
in specilic subsections which follow. The susmmary
includes information on current issucs and actions such
as the status of the FFCAS, Notices of Violation
(NOVs), significant accomplishments in achieving
regulatory compliance, and DOE audits and appraisals.

B. Compliance Status

1. Rescurce Conservation and Recovery Act.

a. Introduction. The RCRA, as ainended by
the Havardous and Solid Waste Amendments (HSWA)
af 1984, mandates a comprehensive program to regu-
late hazardous wastes, from generation to ultimate dis-
posal. A major cmphasis of the amendments is to
reduce hazardous waste volume and toxicity and to
minimize land disposal of hazardous waste. EPA
grants RCRA permits to specifically regulate hazardous
wastc and the hazardous component of radioactive
mixed waste.

HI-2

A RCRA Part A permit application identifies (1)
tacility location, (2) owner and operator, (3) hazardous
or mixed wastes to be managed, and (4) hazardous
wasle management methods. A facility that bas sub-
mitted a RCRA Part A penit application js allowed o
manage hazardous or mixed wastes under transitional
regulations known as the Interim Status Requirements
pending issuance of a RCRA Operating Permit. The
RCRA Pant B permit application consists of a detailed
narrative description of all facilitics and procedures
related to hazardous or mixed waste management.

The EPA has granted RCRA authorization to New
Mexico, transferring regulatory control of hazardous
wastes to the NMED. State authority for hazardous
wasle regulation is the Hazardous Waste Act (HWA)
and Havardous Waste Management Regulation
(HWMR). However, NMED has not yet obtained
authorivation lor implemcenting the majority of the 1984
HSWA. HWMR adopted the federal codification for
generating and managing hazardous waste. Although
this adoption makes the state regulations more consis-
tent with federal regulations and casicr to interpret,
some confusion will continue because only those
federal regulations in effect on July 1, 1990, were
adopted. The State of New Mexico’s Hazardous Waste
Program was delegated authority for mixed waste by
the EPA in July 1990. A Part A Pennit was submitted
on January 25, 1991, within the required six month
period for mixed waste storage and treatment units
throughout the Laboratory. A schedule is being
negotiated for submittal of the Part B application.

The Laboratory is currently out of compliance with
RCRA requirements related to storage of certain haz-
ardous and mixed waste subject to the land-disposal
restrictions (LDRs). These include solvents;
dioxins/furans; California list; and the first, second, and
third groups of scheduled wastes. No treatment alter-
native has been available for these wastes. The
National Capacity Variance on storage of scheduled
mixed wastc expires on May 8, 1992, DOE
Hcadquarters (HQ) and EPA have been negotiating an
extension of the Variance. The Laboratory will begin
negotiating an FFCA with EPA Region 6 to develop a
schedule to bring all waste subject to LDRs into
compliance.

The Laboratory produces a widc varicty of
bazardous wastes. Small volumes of all chemicals
listed under 40 CFR 261.33 could exist at the
Labonatory as a result of engoing rescarch. Process




/ Table II1-1. Major Environmental Regulations under which the Laboratory Operated in 1991

~

Regulatory Responsible
Regulation Citation Agency Related Legislation
Resource Conservation and Recovery Act RCRA, EPA/NMED Hazardous Waste Facility Permit (RCRA Operating Permit)
40 CFR 260-268, regulates treatment, storage, and disposal of kazardous
270-272, 280, and 281 wastes.
Hazardous and Solid Waste Amendments (HSWA Permit)
address releases of hazardous constituents.
NM Hazardous Waste Act
NM Hazardous Waste Management Regulations
NM Solid Waste Regulations
NM Underground Storage Tank Regulations
Clean Water Act CWA EPA/NMED National Pollutant Discharge Elimination System
40 CFR 122 (NPDES) (40 CFR 122): two permits mandate specific

15 1§

National Environmental Policy Act

Federal Clean Air Act

\_

NEPA, Council on Environmental

40 CFR 1500-1508,
10 CFR 1021

CAA
40 CFR 50-99

Quality

EPA/NMED

monitoring and reporting conditions along with setting
standards for effluent quality for Laboratory dischaiges to
the environment.

NM Water Quality Control Commission Regulations

NM Liquid Wasie Disposal Regulations

NM Oil Conservation Division - Groundwater discharge
plan, Fenton Hill

National Emission Standards for Hazardous Air Pollutants
(NESHAP) for
Radionuclides (40 CFR 61, Subpart H) requires that no
member of the public receive more than 10 mrem/yr
(effective dose equivalent),
Asbestos (40 CFR 61, Subpart M) requires no visible
asbestos emissions to the environment, and

Beryllium (40 CFR 61, Subpart C) requires notification,

emission limits, and stack performance testing.
Ambient Air Quality Standards
NM Air Quality Control Reguistions

1661 IDONVYTHIAHNS TYININNOHIANI
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Table 1II-1 (Cont.)

Regulatory Responsible
Regulation Citation Agency Related Legislation
Safe Drinking Water Act SDWA EPA/NMED NM Water Supply Regulations
40 CFR 141-148
Federal Insecticide, Fungicide, FIFRA U.S. Department NM Pest Control Act
and Rodenticide Act of Agriculture
National Historic Preservation Act NHPA State Historic

Section 106 Prescervation Officer

Endangcred Species Act Public Law 93-205 U.S. Fish and
Wildlife
Floodplain Management Executive Order U.S. Corps
11988 of Engincers
Protection of Wetlands Executive Order U.S. Corps
11990 of Engincers
Comprehensive Environmental Response, CERCLA EPA
Compensation, and Liability Act 40 CFR 300 and 302
Toxic Substances Control Act TSCA EPA
40 CFR 761, 762, and 792
Atomic Energy Act Nuclear Regulatory
Commission/DOE/EPA

\_

Superfund Amendments and Reauthorization Act (SARA) —
Title I1I Sec. 313: Emergency Planning and Community
Right-to-Know Act.

Polychlorinated biphenyls (PCBs) (40 CFR 461)
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Table HI-2. Fnvironmental Permits under which the Laboratory Operated in 1991

Expirziion

Administering \

Permit Type Permitted Activity Issue Date Date Agency
RCRA hazardous Hazardous waste storage, November 1989 November 1999 NMED
waste tacility treatment, and disposal
Postclosure care Application submitied EPA
Seplember 1988
RCRA Mixed Waste Part A application submitted EPA
January 1991
HSWA RCRA Corrective Activities March 1000 December 1999 EPA
NPDES. Los Alamos Discharge of industrial Moditied permit March1,199] © EPA
and sanitary liquid effluents January 30, 1990
NPDES, Fenton Hill Discharge of industrial October 15,1979 June 30, 1983 b EPA
liquid cftluents
NMLWD Regulations® Discharge of sanitary ¢fllucnts d - NMED
trom scptic tank svstems into soil
Groundwater discharge Discharge to groundwater July 9, 1990 June 3, 1995 NMOCD ¢
plan, Fenton Hill
Air Quality Construction and operation of December 26, 1985: — NMED
(NESHAP)Y four bervllium facilitics March 19, 1986;
Scptember §, 1987,
April 26, 1989
Opcn Buming Buming of jet fuel NMED
(AQCR 301) for ordnance testing, TA-11 August 30, 1991 After four tests
Open Buming Burning of scrap wood October 10, 1991 October 10, 1992 NMED
(AQCR 301) from experiments, TA-36
PCBs& Disposal of PCBs al June 5, 1980 — EPA
TA-54, Arca G
PCB oil Incineration of PCB oils h May 21,1979 — EPA

*National Pollutant Discharge Elimination System.

*Permit administratively extended while new permit is pending.
*New Mexico Liquid Waste Disposal Regulations.

9Dates vary depending on individual permits.

“New Mexico Qil Conservation Division.

fNational Emission Standards for Hazardous Air Pollutants.

EPolychlorinated biphenyls.

hNo incineration occurred during 1991 even though the activity was permitted.
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wastea, such as liguid wastes from circuit board prepa- acutely toxic. High-cxplosive (HE) wastes include

rtion and hthiem hydride serap from metal machining, small picees of explosives and contaminated sludges
are generiled from ongoing manulacturing operations and liquids that are thermally treated on site.

that suppont rescarch. Although they oceur in darger Table H1-3 presents a list of the significant RCRA-
volumes than discarded laboratory chemicals, process rlated interactions the Laboratory had with EPA and
wastes are few in number, are well detined, and are ot NMED in 1991 and the fist quacer of 1992,

Table 111-3. Resource Conservation and Recovery Act Interactions among the
Laboratory, the ULS, Environmental Protection Agency, and the New Mexico
Eavironment Department® in 1991 and Fint Quacter of 1992

January 8, 1991 New Mexico Environmentasi hinprovement Division (NMEID) issucs letter
withdrawing the 12/14/9%) NOV agrecing there was some justification for
misundenstanding; however, the required reports are to be submitied by the
deadline in the NOV letter.

January 16, 1991 LANL submiits the required reports (first three quartens) and a fourth as per
Permit Attachment 1.

January 25, 1991 LANL/DOE submits Pant A application for continued operation of mixed waste
units to NMEID,

February 26, 1991 LANL/DOL submits a 7-day notification to NMEID that soil contaminated by

dicsel fuel was discovered during the closure of Underground Storage Tanks
(USTs) Technical Area (TA) 64-RC-73.

March 18, 1991 A letter dated March 6, 1991, is received from NMED informing LANL/DOE
that no additional work is required at UST TA-3-36-3. This letter is NMED’s
venion of a closure notification.

March 26, 1991 LANL/DOE submits a 30-day letter to NMED for UST TA-64-RC-73.

March 29, 1991 LANL/DOE submits a 7-day notification to NMED that soil contaminated by
diclectric oil was discovered during the closure of two USTs (TA-35-TSL-188-1
& TA-35-TSL-188-2).

April 5, 1991 A letter dated March 26, 1991, is received from NMED informing LANL/DOE
that no additional work is required at UST TA-55-15. This letier is NMED's
vension of a closure notification.

A letter dated March 26, 1991, s reccived from NMED informing LANL/DOE

that no additional work is required at UST site TA-55-16. This letter is
NMED's vemion of a closure notification.

April 8, 1991 LANL/DOE submits a 45-day letter to NMED for UST TA-64-RC-73.

April 24, 1991 LANL/DOE submits a 30-day Jetter to NMED for USTs TA-35-188-1 & 2.

April 29, 1991 NMED conducts the annual RCRA compliasice inspection from 4/29/91 through
5/3M91. Seven violations were noted in the closc-out briefing on 5/3/91.

May 7, 1991 LANL/DOE submits a 45-day letter to NMED for USTs TA-35-TSL-188-1 & 2.

May 24, 1991 DOE/LANL receives NOV from NMED for violations of the New Mexico
HWMRs. The letter reports nine violations (i.c., two were added after close-
out),

\_ J
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June 27, 1491

June 28, 199)

July 11, 199]

July 25, 1991

July 29, 199]

August 13, 1991

August 21, 1991
August 31, 1991

Septembwer 13, 1991
Scptembwer 18, 1991

November 25, 1991

Decemilxer 9, 199]

December 10, 1991

January 16, 1992

January 21, 1992

March 3, 1992
March 11, 1992

March 26, 1992
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Table 1H1-3 (Cont.)

LLANI. notiliecs NMED that UST TA-3-191 was being removed on 6/28/91,
However, the UST was semoved by Johnson Controls (JCE) on 6/27/9%.
DOE/LANL responds to NMED's RCRA notice of violation letter,
Representatives from NMED and LANL meet lo evatuate the VST TA-3-191
excavation. Soil contaminated with gasoline is discovered at this time.
Representatives from LANL and the DOE Los Alamos Area Oftice (LAAO)
weet with NMED to discuss findings at the TA-53 mixed waste lagoons (c.g.,
polential leakage ) and plans of action.

LANL/DOL submits 4 7-day notification to NMED that soil contaminated by
gasoline was discovered during the closure of UST TA-3-191 located at TA-3
SM-16.

LANL delivers mixed waste Part B application for TA-53 surface
impoundments to NMED,

Representatives of NMED's UST Bureau visit several UST sites at LANL.
Sites visited include TA-64, TA-35, TA-54 Arca J, TA-3 Building SM-16,
TA-16 UST storage arca. o problems are found.

LANL transmits the 7-day notification repost for the petroleum release at the
TA-60 Tank Farm to DOE for processing and submittal to the State.
LANL/DOE submits a 45-day letter to NMED for UST TA-3-191.
LANL/DOE submits a 30-day letter to NMED for a petroleum selease at TA-60
Tank Farm, tucl loading station.

LANL submits draft Exposure Intormation Report to LAAO for review.
LANL/DOE submits a 45-day letter to NMED for a petroicum releasc at TA-60
Tank Farm, fuel loading station.

LANL makes the required 48-hour notification to NMED about a planned site
investigation at TA-60 Tank Farm.

LANL reccives information from NMED’s UST Burcau that the state reccived
authorization to implemen; and enforce the federal UST Program in October
1990,

LANL receives NMED close-out letter for UST site TA-64-RC-73. The close-
out letter is dated December 9, 1391,

Mcet with NMED and tour TA-55 Treatment, Storage, and Disposal (TSD) units
and generating grocesses.

The Laboratory received approval from EPA of the RCRA Fadility Investigation
(RFI) Wark Plan for TA-21.

Notice of Deficiency letter from NMED on TA-35-125 surface impoundment.

DOE and the Laboratory received a written request from EPA (o initiate
modisications to the HSWA Permit.

Mcet with WMED about the closure of TA-35-125 and analytical paramcters for
TA-53 impoundments.

\ ANMEID became NMED in March 1991,
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Saolid Waste Disposal. Oun Februiary 15, 1991,
L ANL subynitted the annual solid waste manisgement
report (o the State of New Mexivo Solid Waste Bureau.,
By 1991, all nonradioactive asbestos was being shipped
ol site to an approved commercial disposal site.
Suspect and radioactive asbestos continued to be
disposed into a monolill copstructed at TA-54, Arca G.

In the spring of 1991, the Waste Management
Group (EM-7) excavated two new cells within TA-54,
Arca l for disposal of administratively-comtrolled solid
waste. This new activity was a continuation of activi-
ties identitied ina 1989 Notice of Intent (NOI) to
Continue to Operate to the State of New Mexico. In
addition, LANL continued to dispose of sanitary solid
wastes and rubble at the sanitary solid waste and rubble
landfill on East Jemez Road. LANL contributed
approximately 3% of the total volume disposed at this
site during 1991 with the remainder contributed by Los
Alamos County residents. Development of a proposed
replacement of the East Jemez Road site has been
delayed due to funding constraints.

In 1991, JCl salvaged 1,169,000 th of scrap metal,
360 tons of paper, 4,000 10 of scrap nonbazardous
photographic lilin, and a few thousand truck and auto-
maobile tires from the General Services Administration
(GSA) motor pool.

No data for the fisst quanter 1992 are available,

h. RCRA Closure Activities. The status of
Laboratory hazardous waste operations to be closed
under RCRA regulations is given below:

TA-3S5, Waste Oil Storage Pits. Closure plans
for the two waste oil pits associated with Buildings 85
and 125 at TA-35 were submitted in October 1988, and
verbal approval to proceed with closure activities was
subsequently received from the state. All contents of
the pits and underlying soil were removed and disposed
of as havardous waste. Sampling to verify the removal
of contaminants from the arca was completed in
October of 1989, Preliminary results of the sampling
cftort revealed that the criteria for clean closure had
been met. The pits were backfilled and revegetated at
that time. Upon receipt of the tinal analytical results, it
was noted that the allowed sample holding times were
cxceeded. Because of this problem, it was deternined
that the data could not be defended as correct. The clo-
sure plan was modified to reflect the events of the ficld
work that occurred and to include bore sampling to be

N—

used as the final veritication of cloan closure. Bore
sampling was pertormed in Decemier of 1990 1o
canfinm the removal of all hazardous constituents from
the area. It was determined that there were minimal
amounts of contaminates feftin place. The levels of
contamination found to remain alter this clean-up cttort
did not exceed the EPA’s health risk based clean-up
levels. By achicving these clean-up levels, the
Labortory could still achieve clean closure status for
these two units and no post-closure care would be
necessary. The NMED is currently reviewing the final
closure reports for these units.

TA-40, Scrap Detonation Site. On September
13, 1991, the NMED notified the Labomtory that the
clusure plans for the TA-40 Scrap Detonation Site had
been approved. The plans received no comments from
the public. The stant date of the closure plan was
September 30, 1991, The closure plan called for a
phased sampling approach including surface sampling,
core sampling, and sampling of an old burn cage and
disposal pit. Sampling was done during the week of
January 20, 1992, Preliminary results of the sampling
revealed no radiological activity, pesticides, herbicidces,
PCBs, organic compounds, or metals above background
and/or RCRA hazardous waste action levels. The final
closure report will be submitted to NMED upon receipt
of the final analytical results,

TA-54, Waste Oil Storage Tanks. After dis-
covering hazardous waste in six above ground waste oil
storage tanks, the Laboratory pumped and disposed of
the contents as hazardous waste. The tanks were
moved 1o Arca G to make room for needed facilities at
Arca L. In April of 1990 the Laboratory elected to pro-
cecd with the closure of these vessels before receiving
anapproved closure plan. After several cleanings of
the tanks, the final decontamination was accomplished
in August. A final closure plan/repont that reflected the
actual closure process of these units was submitted in
June 1991, The process will have to be approved by
the state befose the disposal or salvaging of the tanks.

TA-16, Landfill at Area P. Closure and post-
closure-care plans for the Area P landfill were submit-
ted on November 25, 1985. In late 1987 these plans
were modified to include standards that this unit would
be subject to once the Laboratory received its RCRA
permii. Since that time, the Environmental Restoration
(ER) Program Officc has come into existence and the
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LOS ALAMOS NATIONAL LABORATORY
ENVIRONMENTAL SURVEILLANCE 1991

Laborory has received the HSWA requirements of the
RORA permit. Currently negotiations with the state are
under wany to extend the closure deadlines for this and
other units that appear within the HSWA Module of the
RCRA permit. An extension of the closure window
would allow the ER program to incorporate the results
of the REYCorrective Measures Study into the closure

PIOCESS,

¢. Underground Storage Tanks. Six USTs in

need o upgrades were removed during 1991, A 3,000
pal. diesel fuel UST at TA-3 (TA-3-36-3) was removed
and was not replaced. A 200 gal. gasoline tank
(TA-3-191) was removed and will be replaced with
another tank i FYY2. Two USTs, which contained
divlectric oil and had a 6,000 gal. fucl capacity cach,
were removed at TA-35 (TA-35- 188 1 & 2). Re-
placements for these tanks are pending. A diesel tuel
UST (TA-64-RC-73) with a 1,000 gal. fucl capacity
was removed from the Central Guard Station.
Replacement of this UST is scheduled for FY92, The
Hinad UST (TA-55-10) removed was a 560 gal. dicese)
ik, located at TA-55. Replacement of this tank is
alse scheduled tor FY92,

No data for the lint quarer of 1992 are available,

d. Other RCRA Activities. Arcas Loand G,
located at TA-53 on Mesita ded Buey, have been used
tor disposal of hazardous and mixed wastes and are
subject to RCRA regulation. Information on a ground-
water monitoring waiver for both Arcas L and G has
been submiticd to NMED. Vadose zone (the subsur-
face above the main agquifer) monitoring is being
conducted quarterly throughout Areas L and G to iden-
ity any releases from the disposal units. This type of
monitoring is used to deteet the presence of organic
vapor in the vadose zone, A total of 27 monitoring
svalems have been emplaced, one during the past year,

Table D-1 lists hazardous wiste management facili-
ties at the Laboratory. In FYRY, the TA-40 scrap deto-
mation pit used for destroying HE scrap was closed to
wiaste detonation. Alb serap is now handled at other
detonation and open-burning sites included in the Pan
B permit. A closure plan for the TA-40 facility was
submilted to NMED and was approved in 1991.

A RCRA-permitted controlled air incinerator (CAl)
tor treating hazardous waste is located at TA-50-37. A
trial burn was conducted in October 1986, The ra'w
data were submitied 10 NMED in December 1986, and

119

a linal report for the test burn was submitted on

March S, 19YR7. These data and the repont were used 1o
suppon the Labomtory’s application for a hazardous
waste permit for this facility. The permit was issuced in
November 1989, The CAl s currently closed for
upgrades and modifications to improve reliability to
allow the burning of waste ona routine basis.

¢. RCRA Compliance Inspection. NMED con-
ducted a hazardous waste inspection at LANL on
April 29 through May 3, 1991 (Table 11}-4). On
May 24, 1991, NMED sent DOE an NOV letier
alleging violations of the New Mexico Harzardous
Waste Management Regulations (HWMR-6). The
alleged violations consisted of failure to conduct or
maintain adequate inspection records, to properly label
conlainers, o use a satellite storage arca properly to
mect waste storage time limits, and to properly classify
waste. These alleged violations presented no threat to
human health or to the environment. All violations
were corrected within the 30 days allowed by state
statute. The Laboratory's response, sent to NMED in
June 1991, was found adequate, as stated in a letter
from NMED dated July 12, 1991,

f. RCRA Personne] Training. The Laboratory
provides training to generators of hazardous waste and
to workers assigned to suppont the permitted bazardous
waste management facilitics. This training is based on
the general requirements of RCRA (40 CFR Parts
262.34 and 265.16) and Appendix C of the Pan B
Operating Permit.

The two-hour training covers the following topics:

ideatification of faciors that determine if a wastce
is hazardous,

determination of the need for permits and
controls,

waste reduction,
preparation of waste for transpon,
waste sampling protocols,
waste disposal documentation, and
CINCIECIK'Y fespense.

By Scptember 30, 1991, more than 4,400 LANL
employces and contractors had attended a Waste
Generator Training course required, by Laboratory

policy, for anyone gencrating solid, hazardous, or
radioactive waste. Training continued through
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Table 111-4. Environmental Inspections and Audits Conducted

ut the Laborutory in 1991 and the First Quarter of 1992

Date

Purpose

Performing Agency

January-June, 1991

January 23-24, 1991

February 21, 1991

February 28-March 1, 1991

April 28-May 3, 1991

May 1§, 1991

May 31, 1991
June 3, 1991
June 4-6, 1991

August 29-30, 1991

September 23-November 10, 1991
November 14, 1991

November 19-20), 1991
December 14, 1991

January 29-30, 1992

February 7, 1992

February 30, 1992

March 17, 1962
March 17, 1992

ANMEID became NMED in March 1991,

Compliance Program

Inspection of Permitted Berylium
Operations Machining

Site Visit & Mcectings with
Regicn 1

Site Visit & Mecting with
NPDES Eaforcenent

RCRA Compliance Inspection of
Hazardous Waste Management Activities

Inspection of Permitted Beryllium
Operations Machining

Storm Water/Water Counse Inspechion
NPDES Quality Assurance Inspection

Site Visit & Mecting with
TSCA Permit Writer

O & M Inspvction of Sanitary Waste
Treatment Facilities

Tiger Team Audit

Site Visit & Mcetings with NPDES
Permit Writer

NPDES Compliance Evaluation Inspection

~ampling Inspection of TA-53
Sanitary Lagoons

Ipspection of Permitted Beryllium
Machiring Opcrations

TA-53 Waste Stream ¢ haracterization
Inspection

Inspection of Otowi Well #4
Construction Project

Sp:Hl Cleanup Inspection
TSCA Inspection

DOE/L.AAO
NMEID?

NMEID

EPA

NMED

NMED

NMED
DOE/LAAO
EPA

NMED

DOE
EPA

EPA
NMED

NMED

NMED

NMED

EPA

\
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Devemteer 3 and inta 19920 Updates and continuing,
taiming will be offered i video training program
avaikable i tate 19920 Fhis cowse discusses LANL
waste nnage ment procedues, laws atfecting man-
agcnient of wastes, proper identitication of wastes, al
how o 1l out waste identitication forms,

In cddition, Waste Management Coordinatos
Eon e aining desigiwed to- thein specitic job sespon-
sitalities. Bach participant reveives an cight-hour
overs few iciuding sessions fiewaste mintmization,
waske sanagement teems, and legal/regulatory authori-
ties. Pashicipants are encoutaped o attend additional
seasions dealing with specitic Rinds ot waste,

Worke rs assigued to support hazardous waste man-
apcment Tacitities Hsted in the Part B Operating Permit
are required o attend Various Uaining courses or ievicw
on-the-job instructions including the annual vight-hous
Occupat onal Satety and Health Administration
(OSHA) refresher, spill prevention snd coftrod
techniques, and site contingency plins.

Novdista Tor the st guarter ot 1992 are available.

g. Waste Minimization. Subtitle A of RCRA
states it the generation of hazirdous waste is 1o be
reduced of climinated as soon as possible. Al has-
ardous wirste must be handled minnmizing the presemt
and Future theeat o hunsan health and the eavironment.
The act promotes recovery, reeyeling, and treatiment as
altermatives to land disposal of hazardous wastes.

Every two years the Laboratory submits @ report on
wasle minimization by waste streams to NMED. In
19y 1, 13 streams reported minimized wiste.

h. HSWA Compliance Activities, In January
1991, the Laboraton submitted Part A of the RCRA
permitapplication for mixed waste to the NMED. A
sehedule is being negotiated For submittal of the Pan B
pertion of the application.

The Dabortory submiticd its fist site-specific work
plan under the HSWA requirements in May 1991, The
work plan addresses charclerization activitics at
TA-21, which will begin in 1992, This technical arca is
one of the oldest TAs still active and contsins over 1K
solid waste management wits (5 < /MUs) regulated
under HSWAL These units contain sesidual concentra-
tions of radionuclides, organic chemicals, and metals
released during neasly SO yeans of operation. The
Part B permit application for TA-53 Surlace Impound-
ments was submitted on July 25, 1992, to NMED. The
programmatic plan for eavironmental restoration at the

-1

Laboratory was updated in November 1991, During
1991, the Labosatory draficd new work plans to inves-
tigate cight new areas, including the Los Alamos town-
site. These plans ase due o EPA in May 1992,

Interim Action Assessments for Environmental
Restoration, An interim action is the recourse taken to
evaluate 4 SWMU or other area of concern betore the
normul RCRA corrective action. Most intenim actions,
therefore, are associated with institutional needs, ..,
construction projects, rouline maintenance, anc other
activitics that impact SWMUSs,

The main objecnves of an interim action are to
determine (1) the impact on the health and safety of
construction workens, (2) whethers construction workess
will be generating hazardous waste subject 1o the
RCRA HWMRs, including land disposal restrictions or
radivactive waste subject to DOE regulation, and (3)
whether the project will have an adverse impact on the
ER program’s final remedy (corrective action) for the
SWMU, A SWMU Interim Action Technical Team
(the Wasie Site Studics Section) was established in
Group EM-8 to conduct reconmaissance sampling to
determine the nature and extent of contamination, if
any. During 1991 the Waste Site Studies Section com-
pleied approximately 30 interim action assessments.
The Section completed seven interim action
assessments during the st quarter of 1992,

One-hundred-yec - Floodplain Study. Under the
existing HSWA permit requirements, the EPA stip-
ulates that regulated hazardous wasic treatment, stor-
age, and disposal facilities must delincate all 100-year
floodplain clevations within their boundarics. At the
Labomtory, these floodplains are located within
ungaged walersheds that drain approximat: ly 43 square
miles on the Pajarito Platcau. These floodplains were
mapped in 1990 using a combined graphic information
system and computer modeling (GIS-HEC) approach.
These maps are maintained on file by the Facilities
Eng.acering Plamning Group (ENG-2) and satisfy the
RCRA/HSWA perit condition requiring floodplain
definition.

Wetland Characterization Studies. As pant of
the DOE/Laboratory RCRA permit’s HSWA Module,
in coordination with the United States Fish and Wildlife
(USFW) Service, all wetlands greater than one acre
within the Laboratory boundaries were mapped in
1990, The mapping was part of the USFW National
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Wethnd Inventory (NW. The NWH mapping used
acriad wapping and a hicmrehical classitication based
on ceological, bvdrological, and soil charscteristios,

Field studics to characterize wetlands ideatified by
NWLand to identity additional wetlands not identiticd
by the NW[ have been undertaken. During 1991 wet-
Land studies intwo palustrine (marsh) wetlands
(Pujatito and Sandia Canyons) weee initiated and
springs and associated wetlands within Ancho,
Chaquehui (Doe Springs) and White Rock Canyons
(6A, 9, and YA as noted on Fig. [H-1) were character-
ized. The purpose of the study was fourlold:

¢ o deline the presence of wetland indicaton:
hvdralogy, hvdrophytic vegetation, and hydric
soills:

o tocharacterize the use of the springs and
associated wetlands by reptiles, amphibians,
small mammals, and aquatic invenebrites;

¢ todetermine preseat and future impacts and
threats to these wetlands; and

* todetermine the presence of threatened or
eadangered species.

Vegetative trnsects, capture/release studies for
small mammals, trapping of ground dwelling insects,
and sampling of aquatic invertebrates were done for the
perennial stream originating with the spring in Ancho
Canyon. Vegetative transects and sampling of aquatic
inventebrates were done for springs in Chagucehui and
White Rock Canyons.

Trespassing cattle were found te present tue largest
impact to the spring and perennial stream habitats
within Ancho, Chaquehui, and White Rock Canyons.
Considerable overgrazing and degradation of the stream
have occurred beeause of the cattle. Additionally, a
strip of land approximately 150 1t above the water level
of the Rio Grande has been degraded by high water
levels from Cochiti Lake in the mid-1980s. All trees
within this zone are dead; the stream channel has
become siltes and channelized.

2. Clean Water Act.

a. National Pollutant Discharge Elimination
System. The primary goal of the Clean Water Act
(CWA) (33 U.S.C. 446 ¢1 seq.) is to restore and main-
tain the chemical, physicai, and biological integrity of
the nation’s waters. The act established the NPDES
that requires pemitting of all point-source effluent

N—
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discharges to the nation’s waters. The NPDES permits
establish specitic chemical, physical and biological
criteria that an cffluent smust meet be fore it s dis-
charged. Although most of the Laboratory’s eftluent is
discharged o normally dry arroyos, the Laboratory is
required to meet eftluent limitations under the NPDES
permit program.

The DOE has two NPDES permits, one covering the
clfluent discharges at Los Alamos and one covering the
hot dry rock geothermal facility located 50 km (30 mi)
west of Los Alamos at Fenton Hill (Table [11-2). The
University of California (UC) is a co-permittee with
DOE on the permit covering Los Alamos. Both permits
are issued and enforced by EPA Region 6 in Dallas,
Texas. However, through a joint federal and state
agreement, NMED performs some compliance
cvaluation inspections and monitoring for EPA.

An NPDES application for a new permit was sub-
mitted by the Laboratory to EPA on September 4, 1990,
inorder to meet the 180 day submittal requirement
before the old permit expired. The Laboratory’s
NPDES Pcrmit No. NM(028355 expired on March 1,
1991, and is being administratively continued under
40 CFR 122.6. OnMay 11, 1991, EPA issucd a public
notjce, fact sheet, and draft NPDES Permit to LANL,
On August 8, 1991, the Laboratory submitted
comments on the draft permit to EPA. On August 9,
1991, the NMED denicd centification of the draft
pernit. On September 4, 1991, the NMED scnt a letter
10 EPA Region 6 requesting that LANL be allowed to
continue its discharge under administrative continuance
of the expired permit. A revised draft permit is
expected to be issued to LANL in May 1992.

Al the present time, the Laboratory’s NPDES per-
mit for Los Alamos includes 9 sanitary wastewater
treatment facilities aud 130 industrial outfalls. A sum-
mary of these outfalls is included in Table D-2. The
NPDES permit for the geothermal facility at Fenton
Hill includes only onc industria! outfall,

Under the Laboratory’s existing NPDES Permit for
Los Alamos, samples are collected for analysis on a
weckly basis and results are reported each month to the
EPA and NMED. During 1991 efflucnt limits were
exceeded 3 times out of 297 samples collected from the
sanilary wastewater {acilities. Efflucnt limits were
excecded 21 times out of 1,799 samples collected from
the industrial outfalls. As shown in Fig. 111-2 and
Tables D-3-D-6, overall compliance: for the sanitary
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and industnial discharges during 1991 was 99.09 and
OS.NG respectively. There was no discharge from the
industrial outlall at the geothenmal tacility at Fenton
Hill during 1991,

During the fint quarter of 1992, none of the 56
samples collected from the sanitary wastewater facili-
ties excecded eftluent limits. EfTuent limits were

coeded two times out of 286 samples collected from
L1 industrial outtalls. As shown in Fig. -3, overall
compliance for the sanitary and industrial discharges
during the fist quarter of 1992 was 100 and 99.3%
respectively. There was no discharge for the industrial
outlal] at the geothermal facility at Fenton Hill during
the finst quarter of 19492,

Group EM-8 continued the waste strean identifica-
tion and characterization program during 1991 and the
finnt quarter of 1992 inorder to verily that cach waste
strean iy properly monitored under the outlall category
i whichitis permitted. These studies consist ol dye
testing, interviews with user groups, and coordination
with other Laboratory organizations to determine
sources, concentrations, aud volumes of pollutants that
cnter waste streains, receive treatment, and are dis-
charged to the enviromme at.

b. Compliance Evaluation Inspection. On
November 19 and 20, 1991, the EPA Region 6, Water
Management Division’s Enforcement Branch per-
formed a Compliance Evaluation Inspection (CEl) on
the Laboratory's NPDES sclf-monitoring program
(Table -4,

Following the inspection, EPA issued a Notice of
Deficiency to UC and the DOE/LAAO for laboratory
analytical procedures and recordkee ping for flow
recordens, These items were corrected.

On February 19, 1992, EPA mailed a written repont
of the CEI findings to LANL and DOE. The
Laboratory’s wrilte st response to the CEl report was
submitted to EPA on March 24, 1992,

¢. Spill Prevention Control. The Labomtory has
a Spill Prevention Control and Countermeasure (SPCC)
Plan, as required by the CWA in accordance with
40 CFR 112. This plan requires that secondary con-
tainment be provided for all above ground storage
tanks. There are approximately 40 major comainment
structuses at the Laboratory. The plan also provides for
spill control on druin and comtainer storage, chemical
storage, and cquipment comtaining oil. Training is pro-
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vided for the user groups's designated Spill Coordinator
o the requirements of the SPCC Plan and emergency
respotise. The Spill Coardinator plays the major role in
implementation of the SPCC Plan at the group Jevel.
During 1991, tunding was allocated to various user
groups for the purchase and installation of chemical
storage lockens for druni storage. Eight chemical lock-
en and two containment pallets were purchased. The
SPCC Plan is scheduled for its third revision, which
will beginin carly 1992

d. Storm Water Discharges. On November 16,
1990, the EPA promulgated the final rule for NPDES
Regulations for Storm Water Discharges and modificd
40 CFR 122, 123, and 124, This rulc was required 1o
implement Section 402(p) of the CWA (added by
Section 405 of 1he Water Quality Act of 1987).

Federal facilitics are required 1o submit 3 permit
application il they are engaged in a defined indusirial
activity. To date, LANL bas identificd approximately
100 outfalls that will require storm water permit apphi-
cations. Additionally, the Laboratory will be required
to submit storm water permit applications for SWMUS5,

Regulations for NPDES General Permits and
reporting requirements for stonn water discbarges asso-
ciated with industrial activity are expected to be final-
ized in April 1992, LANL will submit NOIs for
genesal permits for most of the outfalls requiring
permitting.

Twenty-five sites were selected for storm water
monitoring, and runoft from 18 of these sites was sam-
pled during stonm events during July through
Sceptember 1991, Samples were collected and analyzed
in accordance with EPA procedures for all required
EPA Form 2F pollutants, all the priority pollutants,
tota] alpha radioactivity, total beta radioactivity, radivm
228, and radium 226. This data will be subenitted to
EPA with LANL storm water permit applications.

3. National Environmental Policy Act.

a. Introduction. NEPA mandates that federal
agencies consider the environmental impact of their
actions prior 1o final decision making. NEPA
cstablishes the national policy of creating and
maintaining conditions under which man and nature
can exist in harmony and fulfill the social, cconomic,
and other requirements of present and future
generations.,
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3 VIOLATIONS IN 297 SAMPLES 21 VIOLATIONS IN 1799 SAMPLES

Fig, IlI-2. Summary of Clcan Water Act Compliance in 1991, NPDES Penmit NM0028355.
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O VIOLATIONS IN 77 SAMPLES 3 VIOLATIONS IN 438 SAMPLES

Fig. 111I-3. Summary of Clean Water Act Compliance in the first quarter of 1992, NPDES Permit NM(0028355.
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Proposed activities are evaluated to determine
whether they have the potential to affect the environ-
ment. The sponsaring agency, DOE for LANL activi-
lies, is respomsible fur preparation of NEPA documents,
which include the tollowing:

* acategorical exclusion, applicd to specific types

ol activities that have been determined to have
no adverse cnvironmental impacts;

* an Environmental Assessment (EA), evaluating
cnvironmental impacts, leading to cither a find-
ing of no significant impact (FONSI) if the
impacts are indeed found to be not significant,
or an Environmental Impact Statement (EIS) if
the impacts are significant; and

* an EIS, in which impacts of proposced and
alternative actions are ¢valuated and mitigation
measures proposed, leading to a record of
decision in which the ageney discusses a
decision on proceeding with the project.

NEPA provides specific protection to areas defined
as unique resources (sensitive areas). Under NEPA
review, proposed projects are evaluated for possible
clfects on cultural resousees (archacological sites or
historic buildings) in accordance with the National
Historic Preservation Act of 1966, In addition, pro-
posed projects are evaluated for potentias impact on
threatened, endangeted or sensitive species, in accor-
dance with the Threatened and Endangered Species
Act, and on loodplains or wetlands, in accordance with
relevant executive orders (EOs). A proposed project,
otherwise cligible for a categorical exclusion, cannot be
approved for that NEPA determination if these sensi-
tive arcas would be adversely affected.

h. Compliance Actions. During 1991, the
Eavironmental Protection Group (EM-8) reviewed 614
actions proposed to be undertaken at the Laboratory for
NEFA applicability, including impacts on sensitive
arcas. Of these, about one-third were reviewed through
the Enviromment, Safety, and Health (ES&H)
Questionnaire systewn, which provides detailed descrip-
tions of proposed activitics. The remainder had no
potuntial environmental, safety, or health issucs, e.g.,
design studices, road signs, ctc., and were not reviewed
through the ES&H Questionnaire system. Scventy-
cight DOE DECs were submitted to DOE on 90 of
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these projects; some DECs cover more than one selated
project.

In addition to the 78 EECs submitted to DOE on
1991 projects, 21 DECs were submitted during 1991 on
projects reviewed through the ES&H Questionnaise
process during 1990 and decisions were still pending at
DOE on 21 DECs submitted during 1990, Of these 120
DECs submitted to DOE faor decisions, 62 were cate-
gorically excluded from additional NEPA documenta-
tion, EAs were required on 12, two were covered by
prior NEPA determinations, and no decision had teen
made on the remaining 44 by the end of 1991,

Bascd on subniitted DECs, EAs were required on 12
proposed projects. Five of those EAs were prepared
and submitted to DOE and were in review at the end of
the year. An additional EA was required and submitted
on a praject for which no DEC had been prepared
because the activity had been initiated at another DOE
facility. A FONSI was signed in August for this pro-
ject. Of the five EAs in review at the end of 1990,
FONSIs were signed for three during 1991 and two
were still in review at the end of 1991, This informa-
tion is summarized in Tables 11-5 and HI-6. Copies of
final EAs and FONSIs are available to the public
through the Los Alamos Arca Office of DOE.

During the first quarter of 1992 (January through
March), EM-8 has reviewed 255 proposed actions for
NEPA applicability. Of this group, 80 projects have
been identified as having possible cffects on the envi-
ronnient. Seventecn DECs were submitted covering
seveteen proposed actions. Other DECs are in
preparation. In addition, umbrella DECs, which cover
groups of similar activitics, were submitted on
anticipated routine maintenance activitics, minor
maodifications for increased workplace habitability,
cavironmental and safety modifications, building and
cquipment instrumentation, and construction and
opcration of small support structures.

During the first quarter of 1992, DOE issucd cate-
gorical exclusions on seven of the outstanding DECs
and required EAs on three. Decisions on other submit-
ted DECs are pending. A FONSI was signed January
31, 1992, for an EA on the Relocation of Supercon-
ducting Ceramics, Filament Winding, and Mcchanical
Characteristics Opcerations, which had been submitted
to DOE in December 1990.
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Table HI-S. Environmental Assessments Submitted to DOE during 1991

Date Submitted Title

February 4 General Purpose Heat Source Fabrication?
April 26 Sorbent Reactivity Study

May 24 Advanced Free Electron Laser

August 13 Transuranic (TRU) Waste Compacior®
August 13 Drum Storage Facility®

December 23 Expansion of Arca G, TA-54

 Subsequently combined with an EA for project work at the Savannah River Plant and retitled Radioisotope Heat
Souree Fuel Processing and Fabrication,
b Subscquently combined into a single EA for the TRU Waste Compactor and Drum Storage Facility.

Table 111-6. Environmental Assessments that Received Findings of No Significant Impact during 1991

Date Submitted Title FONSI Date

March 16, 1990 Weapons Engincering Masch 22, 1991
Tritium Facility

June 29, 1990 Matcrial Science May 14, 1991
Laborastory

Decembxer 18, 1990 New Production Reactor- October 10, 1991
Modular High Temperature
Gas-Cooled Reactor
Experiments

February 4, 1991 General Pusposc Heat August 19, 1951

Source Fabrication?

3Subscquently combined with an EA for Savannah River Plant and retitled Radioisotope Heat Source Fuel
Processing and Fabrication.

\_
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/ ¢. Types of Activities Reviewed. The 78 DECs

submitted during 1991 can be categorized by type of
project as follows (some DECs include more than one
activity):

o 22 addressed construction projects including
transpontables;

e 18 addressed waste manageawnt/environmental
restoration projects;

¢ 6 addressed enengy rescasch projects;

* 11 addressed routine maintenance projects;

* 6 addressed PCB removal projects;

e 1 addressed a decontamination and
decommissioning (D& D) project; and

* 14 addressed other research projects.

4. Federal Clean Air Act and the New Mexico
Air Quality Control Act.
8. Federal Regulations. The Laboratory is sub-
jeet to a number of federal air quality regulations.
These include

* NESHAP;
* National Ambicnt Air Quality Standards
(NAAQS); and

*  New Source Performance Standards (NSPS).

However, all of the above requirements, except the
NESHAP for radionuclides and wood stoves, have been
adopted by the State of New Mexico as part of its State
Implementation Plan. Because the Laboratory does not
operate wood stoves, the NESHAP for this source does
not apply. Therefore, all of these regulations except the
radionuclide NESHAP are discussed in Subscction b.
State Regulations.

Radionuclide NESHAP. Under 40 CFR 61,
Subpart H, the EPA limits the cffective dose equivalent
to any member of the public frem radioactive airborne
releases from DOE facilitics, including LANL, to
10 mirenwyr. For 1991, the maximum dose to a member
of the public from airborne releases was calculated
using the EPA-approved computer program CAP-88 to
be 4.4 mrem, or 44% of the EPA NESHAP. This dose
is lower than the dose calculated for 1990 airborne
emissions principally because beam line modifications
aud a reduced operating schedule at the Los Alamos

=

Meson Physics Facility (LAMPF) lowered aitborne
radioactive emissions during 1991,

While the Laboratory is in compliance with the
10 mrem/yr dose standard, the Laboratory cannot yet
demonstrate compliance with the radioactive air elflu-
ent monitoring requirements found in 40 CFR 61,
Subpart H. The EPA has been notificd by LAAO and
the Laboratory of the status of LLANL's airborne ¢l1u-
ent monitoring system. Meetings were held with the
EPA on August 21, 1991, and November 14, 1991, 10
discuss these issues and to propose remedial actions.
On November 27, 1991, the EPA issucd DOE a Notjce
of Noncompliance. A draft FFCA to address bringing
the eftluent monitoring program into compliance with
the regulations was submitied by LAAO to the EPA on
March 12, 1992 (see Section Hl.c. 1.k for a discussion
of the FFCA).

In October 1991 funding was received from the
DOE 10 begin construction of a new stack for LAMPF,
This stack will include 3 long delay line allowing
increased radioactive decay of LAMIF effluent befose
it is relcased, consequently fusther reducing LAMPF
cinissions.

In addition to the existing federal programs, the
Clean Air Act Amendments (CAAA) of 1990 mandate
new programs which may affect the Laboratory. The
new requirements include control technology tor haz-
ardous air pollutants, prevention of accidental releases,
operating permits, and chlorofluoracarbon replacement.
The Laboratory will track new regulations written to
implement the act, detennine their effects on
Laboratory operations, and implement programs as
nceded.

b. State Regulations. The NMED preserves
air quality through a serics of Air Quality Control
Regulations (AQCRs). Each AQCR relevant to
Laboratory operations is discussed below.

AQCR 201 - Nationul Ambient Air Quality
Standards. As part of the federal Clean Air Act of
1977, the EPA established ambicnt air quality standards
for cenain types of pollutants, usuvally referred to as
"criteria” pollutants, to protect human bealth and wel-
fare. Compliance with these standards in areas of bigh
pollutant emissions is determined through sampling the
ambicnt air. States can adopt standards that arc mor
restrictive than the federal ambicnt air qurlity standasds
but cannot adopt standards that are weaker. New
Mexico has chosen to set more restrictive standards for

11}-18
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K'cml pollutants, as well as setting ambient standards

lor some pollutants that are not addressed under the
federal regulations. Both the federal and state
standards are shown in Table A-3.

Criteria pollutants are measured at a background
monitoring site on Laboratory property near Bandelier
National Monument. Messurements are made of sullur

The data coliccted during $991 are shown in Table
N1-7. As this table shows, air quality at the Laboratory
site is muh better than the ambicat air quality stan-
dirds. Measured ozone concentrations do not exceed
the teders] primary or secondary tandard. However,
the maximum hourly concentration exceeded the New
Mexico ambicnt standard,

No data 1or the first quasnter 1992 are available,

AQCR 301 - Regulation to Control Open
Burning. AQCR 301 regulates the open burning of
materials, Under this regulation, open burning, of
explosive materials is permitted when transpost of these
materials to other facilities may be dangerous.
Provisions of this regulation allow DOE and the

dioxide, nitrogen dioxide, ozone, and paniculate matier.

Table 11§-7. Nonradiological Ambient Air Monitoring Results for 1991

Laboratory to burn waste explosives and explosive-
contaminated wastes. Civil defense-related rescarch
projects require open buming permits. In 1991, the
Laboratory filed ar.d received extensions on two open
burning permits: one for the open buming of jet fucel
for ordnance testing at TA-11, Site K, and the other for
burning ¢xplosive-contaminatcd wood at TA-36
(Table 111-2).

AQCR 401 - Regulations to Control Smoke and
Visible IEmissions. AQCR 401 regulates the visible
emissions allowed from the Laboratory boilers to less
than 20 pereent opacity. Opacilty is the degree to which
cmissions reduce the transmission of light and obscure
the view of a background object. Because the
Laboratory boilers are fucled by clean-burning natural
gas, exceeding of this standard is unlikcly. It may,
however, occur during stant up with oil, the backup fuel
for the boilers. Although oil is used infrequently, the
boilers must be periodically switched to oil to ensure
that the bz ckup system is operating properly. In 1991,
the Labonatory recorded one incident where the opacity
limit was exceeded. This occurred at the TA-16

“Mcasurements made at Bandelier Monitoring Compound.
bMcasurement made at TA-52.
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Averaging New Mexico Federal Standasrds  Measured
Pollutunt Time Unit Standard Primary Secondary Concentrutioas
Sulfur dioxide? Annual arithmetic mean ppm 0.02 0.03 0.001
24 hours ppm 0.10 0.14
3 hours ppm 0.5
1 hour ppm 0.008
PM " Annual arithmetic mean pg/m? 50 50 7
24 hours pg/m? 150 150 15
Osone™ 1 hour ppm 0.06 0.12 0.12 0.087
Nitrogen dioxide®  Annual arithmietic mean ppm 0.05 0.053 0.053 0.003
24 hours ppm 0.10
1 hour ppm 0.01
3. eyllivmb Calendar quarter ng/m? 0.06
30 day ng/m3 10
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incinerator when the secondary chamber encountered
temperature control problems and shut down. Repains
W the invinerator restored normal operations and
compliance,

AQCR 501 - Asphalt Process Equipment.
Provisions of AQCR 301 set vivission standards
according to paocess rate and require the control of
cmissions from asphalt-processing equipment. The
asphalt conerete plant operated by JCis subject to this
regulation. The plant, which has a 75,000 kg/h (75
ton/h) capacity, is required to mect an emission limit of
16 kg (35 1b) of particulite matter per hour. A stack
test of the asphalt plant in 1977 indicated an average
cinission riate of 0.8 kg'h (1.8 1W/h) and a maximun rate
of 1O Ke'h (2.2 Ib'h) over three tests (Kramer 1977).
Although the plant is old and is not reguined to, itmeets
NSPS stack emission limits for asphalt plants (Kramer
1977,

AQCR 507 - Oil Burning Fquipment -
Particulate Matter. This regulation applies 1o an oil
burning unit having a rated heat capacity greater than
250 million British Thermal Units (Btu) per hour. Oil
burning cquipment of this capacity must emit less than
0.03 1b per million Btu of particulate. Although the
Laboratory boilers utilize oil as a backup fucl, alt have
maximum rated heat capacitics below this Jevel; conse-
quently, this regulation does not apply. The TA-3
Cogeneration Facility operates the three highest heat
capacity boilers, cach having a maximum rated heat
capacity of 188 million Btu per hour.

AQCR 604 - Gas Burning I-quipment -
Nitrogen Dioxide. Provisions of AQCR 604 require
gas-buming equipment built before January 10, 1972,
o meet an emission standard for NO, of 0.3 1b/106 Bty
when natural gas consumption exceeds
1012 Bru/yr/unit. The TA-I power plant’s boilers have
the potential 1o operate at heat inputs that exceed the
1012 Buu/yr/unit, but they have not been operated
bevond this limit, Therefore, these boilers have not
been subject to this regulation. However, the TA-3
power plant meets the emission standard. The emission
standard is equivalent to a flue gas concentration of 248
ppm; the measured flue gas concentrations of the TA-3
boilers ranged from 20 1o 22 ppm in 1991,

AQCR 605 - Oil Bisrning Equipnient - Sulfur
Dioxide. This regulation applics to oil busming equip-
ment having a heat input of greater than 1 x 1012

Bun/yr. Although the Laboratory utilizes oil as a
backup fucl, none of the equipment utilizes it at this
high a rate. Therefore, this regulition did not apply
during 1991 to the Laboratory fuel burning equipment.
Should such cquipment operate above the heat input
limit, cmissions of sultur dioxide would tx required to
be less than .34 1b per million Biu,

AQCR 606 - Od Burning Equipment -
Nitrogen Dioxide. This regulation applies to oil bum-
ing equipment having a heat input of greater than 1 x
1012 Btu/yr. None of the Laborstory boilers utilize oi
(their backup fuel) at this rate. Theretore this
regulation did not apply during 1991 10 the Laboratory
fuel burning cquipment. Should such cquipment oper-
ate above the heat input limit, emissions of nitrogen
dioxide would be required to be less than (.3 1b per
million Bu.

AQCR 702 - Permits. Provisions of AQCR 702
require permittin:: of any new or modificd sources of
potentially harmiul ¢missions if they exceed threshold
cmission rates. More than 500 toxic air pollutants are
regulated, and cach chemical’s threshold hourly ¢ mis-
sion rate is based on its toxicity. The Laboratory
reviews cach new and modified source and makes con-
segvative estimates of maximum hourly chemical usage
and cmissions. These estimates are compared with the
applicable AQCR 702 limits to determine if additiona)
permits are reguired. During 1991, over 200 source
reviews were conducted. None of these sources
required permits under AQCR 702,

AQCR 707 - Prevention of Significant Deterio-
ration. These regulations have stringent requirements
that must be addressed before the construction of any
new, farge stationary source can begin. Under this reg-
ulation, wildcresses, national parks, and national
monuments receive special protection. For the
Laboratory, this mainly impacts Bandclier National
Monument’s Wilderness Area. Each new or modificd
source at the Laboratory is reviewed to determine
whether this regulation applies. However, due to tke
small sizc of air pollutant emissions at the Laboratory,
DOE and the Laboratory have not yet been required to
submit a permit under this regulation.

AQCR 751 - Emission Standards for Haz-

ardous Air Pollutants. In this regulation, NMED
adopts by reference all of the federal National Emission

111-20
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Standards tor Hazardous Air Pollutants, except tor
mdionuclides and new sesidential wood heaters, The
impact of cach applicable NESHAP is discussed below.

Asbestos. Under the NESHAP for asbestos, the
Laboratory must assure that no visible asbestos cmis-
sions to the atmosphere are produced by asbestos
removal operations at the Laborstory. During 1991, no
Laborstory operation produced visible astestos
chssions,

In addition, the Laboratory is required to notify the
NMED ol asbestos removal and disposal activitics.
Renovation projects removing less than 160 sq 1t or 260
lin Mare covered by an annual small job notitication to
NMED. For projects removing greater than these
amounts of asbestos, notification of NMED is required
inadvance of the work. The Labontory received one
Notice of Violation on October 17, 1991, related to as-
bestos notitivation, because LANL statt notiticd
NMED of a delay in the start of a job on the day the job
was supposcd to start, zather than on the day before it
was o start,

During 1991, JCI removed approximately 2,095 lin
it of friable asbestos, including 110 lin (t of potentially
mdioactively contaminated triable material, from small
jobs covered by the annual notification. Approximately
193 sq 11 of friable insulation was removed from ves-
sels and other facility components, and 330 sq ft of
nonfriable vinyl-asbestos oor tile was removed. Of
the floor tile, approximately 48 sq ft was disposed of as
potentially radioactively contaminated material. A total
of 1,646 lin [t of friable asiestos material was removed
through large, job specitic notitication work.

Asbestos wastes potentially comtaminated with
radionuclides are disposed on site at TA-54 in accor-
dance with required disposal practices. Nonradioactive
asbestos is disposed off site in a certificd landfill.

The NMED is notificd of the disposal of friable
asbestos. Ten Hazard Waste Manifests documenting
the off-site disposal of nonmdioactively comtaminated
friable asbestos were reported to NMED during 1991.
Anadditional 15 manifests were reported for radioac-
tively contanunated friable asbestos disposed a1 TA-54,
The Laboratory has 14 manifests for nonfriable
asbestos disposal during 1991 (11 nonradioactive, 3
radioactive ) for which NMED does not require
documentation.

Beryllium. The beryllium NESHAP includes
requirements for notification, emission limits, and stack
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performance testing for beryllium sources. The four
beryllivm facilitics at the Labaratory operate under
state air quality permits containing these requirements,
The Laboratory obtained a permit for a fifth beryllivin
processing operation to be Jocated in TA-3-35; this
facility has not yet been constructed so the permit is not
active,

Berylium machining operations are Jocated in Shop
441 TA-3-39, in Shop 13 at TA-3-102, the beryllium
Shop at TA-35-213, and the beryllium processing facil-
ity at TA-3-141. Exhaust air from cach of these opera-
tions passes through air pollution control equipment
betore exiting from a stack. A fabric filter controls
cmissions trom Shop 4. The other operations use high-
etliciency particle-attenuation (HEPA) filters to control
cmissions, with a removal efficiency of more than
99.95%. Source tests have demonstrated that all
beryHium operations meet the emission limits estab-
lished by NESHAP and that ¢missions are so low that
there is negligible impact on ambient air quality.

The Laboratory identificd a beryllium cutting oper-
ation at TA-55-4 in August 1991 which may require a
permit under the requirements of New Mexico Air
Quality Control Regulation 702 - Permits. Following
discussions with the NMED, DOE officially notificd
NMED on Octolxr 9, 1991, of the operations.
Berylium cutting ope rations were suspended iand a
commitment was made to file an air quality permit
application with NMED. The NMED issucd a Notice
of Violation for the beryllium cutting operation on
October 16, 1991, Negotiations for settling this NOV
are continuing between Laboratory, DOE, and NMED
personnel.

To support a new weapons program, additional
beryllium machining operations will be located in
TA-55-4. The Laboratory has prepared an air quaiity
permit application to include the existing and modificd
sources, which will be submitted to the NMED in carly
1992, The beryllium machining operations to be
located in TA-55-4 will be controlled by a series of
HEPA filters with removal efficiencics of at east
99.95% cach.

During 1991, three existing beryllium machining
operations (focated at TA-3-66 and TA-16-450) were
identificd for which no records are available to confirm
that they were registered with NMED or EPA. Because
these operations were in existence prior to the adoption
of the federal NESHAP, only registration is required.
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Registration information tor these operations will tw
submitted 10 NMED in April 1992,

AQUR 752 - Registration of Existing Voxic Air
Pollution Sources. Provisions of this segulation
regquired @ one-time registation of all sources cmitting
toxic air pollutants in amounts in excess of a speciticd
annual emission limit. Complying with this regulation
required the Laboratory to estimate emissions ont a
building-by-building basis for more than SO0 chemi-
cals. To caleulate these emissions, a computerized data
biase Bas been developed that includes usage, products,
aid wastes for each regulated chemical. I response to
the antivip: ted requirements of the Environmental
Ovenvight Agreement between DOE and New Meoexico,
this dats base is being updated. In general, air emis-
stons are very Jow because the Laboratory is primarily
# rescarch Gacility and chemical usage is smal).

S, Safe Drinking Waer Act, Municipal and
Industrial Water Supplies.

This program includes sampling from various points
in the Laboratory and County water distribution sys-
tems to ensure compliance with the Safe Drinking
Water Act{SDWA) (40 CFR 141). The EPA has
established maximum contaminant levels for microbi-
ologic, organic, and inorganic constituents and radioac-
tivity in drinking water. Most of these standards bave
been adopted by the State of New Mexico and are
included in the New Mexico Water Supply Regulations.
The NMED has been authorized by EPA 10 administer
and entoree tederal drinking water regulations and
standiards in New Mexico.

Compliance samples are amlyzed for organic and
morganic constituents and for radivactivity at the New
Mexico Health Depastiment’s Scientific Laboratory
Division (SLDy in Albuguerque. The SLD reponts the
anaty tical results directly 1o NMED. The JCI Envi-
ronmental Laboratory also collects samples throughout
the Laborastory and County distribution systems and
tests them for microbiologics) contamination, as
required under the SDWA. The JCI Environmenta)
Laboratory is centificd by SLD for microbiological
testing of drinking water.

During 1991, all water samples collected under the
SDWA program at Las Alamos and tested by SLD in
Albuquerque and by the JCI Laboratory were found 10
be in compliance with the maximum contaminant levels
established by regalation. A summary of the results is

\
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presented in Tables HY-8, 11129, 1H-10, and 111-11.
There were no violations nor any fines levied on the
Laboatory's municipa) and industrial water supplics
during 19914,

Each month dusing 1991 an average of 46 samples
was collected throughout the Laboraiory and County
wialer distribution systems to determine the free
chlozine residual available for disinfection and the
microbiological quality of the distribution systems.
These samples were coblected by JCE Environme nta)
Section pensonnel and analyzed in the JCl-cenificd
laboratory for the presence of colifornm bacteria, which
is an indicators used to determine if harnmnful bacleria
could te present. During 1991, no colitorm bacteria
were found. Sixty-five of the microbiofogical samples
(approximately 12% ) collected were found to have
some woncalitorn bacteria present.. Although the
presence of nancolitosm bacteria is not a violation of
SDWA, it does indicate stagnant water or biofilm
growth in the distribution lines. A sunumary of the
analytical results is found in Table §11-12.

Chemical and microbiological data are available for
the fint quarter of 1992 and indicate full compliance
with staudasds (Tables [11-9 and 111-12).

6. Federal Insecticide, Fungicide, and
Rodenticide Act.

This act regulates the manufactusing of pesticides,
with requirements on segistration, labeling, packaging,
recordkeeping, distribution, worker protection, cenifi-
cation, experimental use, and tolerances in foods and
feeds. Sections of this act that are applicable 10 the
Labortory include recommended procedures for stor-
age and disposal, and requirements for cenification of
applicators. The Laboratory is a'so regulated by the
New Mexico Pest Control Act. The application, stor-
age, disposal, and cedification of these chemicals are
conducted in compliance with these regulations. The
Laboratory’s maintenance subcontractor, JCI, conducts
the application of pesticides under the direction of the
Laboratory’s Pest Contsol Program Administrator. A
Laboratory Pest Control Policy, which includes man-
agement programs for vegetation, inscets, and small
animals, was established in 1984 and is being revised
by the Pest Control Oversight Committee PCQOC).
This committee was established to seview and recom-
mend policy changes in the overall pest managemem
program at the Labaoratory.
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Tuble 111-8. Volutile Organic Constituents In the Water

Distribution System in 1991 (ug/L)

Composite Sumples

Contuminunt A B P
VOC Group |

63 Compounds .00 N 0.00N 0.00 N
VOC Group 11

1,2-Ditromocthane (EDB) 000N 000N 0.00 N

1,2-Dibromo-3-chloropropane (DBCP) 0.00 N 0.00 N 0.00 N

MDL = (Minimal detection limit) 1.00 pg/L for VOC Group 1.
MDL = 0.04 /L for VOC Group Il
N = None detected above detection limit.,
*Composite Samples A = Guaje wells #1, 1A, 2
B = Guaje wells #4, 5, 6
C = Pajarito Mesa wells #1,2,3,5

Table 1J1-9. Total Trihalomethane Concentrations in the
Water Distribution System (ug/L)

1992
1991 Quarters Quarters
Sampling location First Second Third Fourth First
Los Alamos Airpont 1.20 4.60 7.80 3.10 0.00
White Rock Fire Station 0.20 0.00 0.00 0.30 0.00
North Community Fire Station  §.40 1.20 1.00 0.00 0.00
S-Site Fire Station 0.50 0.00 200 0.50 0.00
Barranca School 1.60 0.00 0.50 0.50 0.00
TA-33, Bldg. 114 — — — 4.40 2.70

The maximum contaminant fevel is 100 pg/L under both the SDWA and the New Mexico Water
Supply Regulations.

Table 111-10. Inorganic Constituents in the Water Distribution System in 1991 (mg/1.)

Nitrate
Sampling Location  As Ba Cd Cr F Pb Hg (asN) Sc Ag
Los Alamos Airport 0012 0.2 <0.001 001 049 <0.005 <0.6005 038 <0.005 <0.001
North Community
Fire Station 0.015 0.1 <0.001 0.01 0.52 <0.005 <0.0005 0.37 <0.005 <0.001
Barranca School 0014 0.1 <{.010 0.01 0.57 <0.005 <0.0005 0.36 <0.005 <0.001
MCL? 0.050 1.0 0.010 0.05 400 005 0.0020 1000 0010 0.05

\'Thc maximum contaminant level under both the SDWA and the New Mexico Water Supply Regulations. /
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. Radioactivity in the Water Distribution System

Mexico Supply Regulations,
PUncertaintics are in parcatheses.

Mexico Supply Regulations.

An agnual inspection conducted by the Uniled
States Departiment of Agriculture found no deficiencics
in the Laboratory's pesticide application program and
centified application equipment. In 1991, approxi-
malcly 27.5 Ib of herbicides and 287.5 gal. of pesticides
were applicd at the Laboratory. Data for the first
quarter of 1992 are not available.

7. National Historic Preservation Act.

As required by Section 106 of the National Historic
Preservation Act of 1966, Laboratory activitics arc
cvaluated in consultation with the State Historic
Prescrvation Officer (SHPO) for possible effects on
cultural resources. Dusing 1991, Laboratory archaeol-
ogists cvaluated 1,110 actions, which resulted in 51
intensive ficld surveys.

Although only 7 of the 51 ficld surveys were con-
de for the ER program, these 7 surveys covered

Standard for Radioactivity in Sumple
Analysis Calibration December 18, 1991 (pCVL)
Los Alamas Airport
Gross alpha? 1AM 1.00 (0.30)b
Natura) uranium 1.20  (0.40)
Gross beta® 13Cs 3.0  (0.60)
Wsr, 90y 3.10  (0.60)
North Community
Lire Station
Gross alpha 1AM 0.00  (0.30)
Natural uranium 0.00  (0.40)
Gross Inta 31Cs 180 (0.70)
03y, 90Y 180 (0.70)
Buarranca Schodl
Gross alpha 21Am 0.60  (0.30)
Natura) uranivm 070 (0.40)
Gross beta B31Cy 3.80 (0.70)
WSy, WY 390 (0.70)

3The gross alpha maximum contaminant level is 15 pCi/L under both the SDWA and the New

The gross beta maximum contaminant level is 50 pCi/L under both the SDWA and the New
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close to 3,000 acres on DOE, Forest Service, GSA, and
Indian land. A total of 161 acw archacological sites
were recorded, and the site records were updated for 20
previously recorded sites.

A data recovery plan for mitigation of adverse
c¢ffects to seven Anasazi pucblos was approved by the
SHPO. These ruins will be impacted by the proposcd
expansion of waste disposal facilitics at TA-54. A copy
of this plan was sent to San Ildefonso Pucblo for com-
ments. At the Pucblo’s request, the Pucblo Council was
given a tour of these ruins and the nearby rvin of
Tsircge, which is ancestral to San Ildcfonso Pucblo.
Discussions during this tour have resulted in an infor-
mal agreement to draft a Memorandum of Undcrstand-
ing between San lldcfonso, DOE, and LANL. This
document will specify the procedures for avoiding
sacred and raditional places as required by the

Amcrican Indian Religious Freedom Act of 1978 and /
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‘Tuble 111-12. Microbiological Testing of the Water Distribution System

the procedures for the return of Native American funer-
ary remains and other sacred objects as required by the
Native American Graves Protection and Repatriation
Act ol 1990).

In the finst guarter of 1992, EM-8 reviewed 268
Laboratory actions for possible effects to cultural
resourees and continued ongoing ficld surveys for the
ER program. Feur cultural resource sunvey repons
were submitted to the SHPO for review and
concurrenee,

8. Fndangered/Threatened/Protected Species.

a. Threatened and Endangered Species. The
DOE and the Laboratory must comply with the Endan-
gered Species Act of 1973, as amended. During 1991,

QR reviewed 614 actions proposed to be undertaken

No. of Tests No. of Tests with Bacteria Present

Month Conducted Coliform® Noncoliform
1991

January 49 0 0

February 44 0 1

March 54 0 5

April 48 0 2

May 46 0 2

June 41 0 4

July 49 0 12

August 43 0 9

September 40 0 6

Octolwr 46 0 9

November 47 0 9

Decembuer 47 0 6

Total 1991 554 0 65

1992

January 49 1

February 47 0

Martch 47 0 O

Total 1992 143 | 12

“The EPA total coliform maximum contaminant level for 2 system which collects over 40 samples per
month is no more than two samples with coliforms present per month.
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at the Laboratory for potential impact on threatened and
cndangered species. Of these, 211 were reviewed
through the ES&H Questionnaire system. The Biologi-
cal Resource Evaluations Team (BRET) of EM-8 iden-
tificd 40 projects as needing seconnaissance surveys.
These surveys are designed 1o evaluate the amount of
previous development or disterbance at the site and if
any physical characteristics required by a threatened or
cndangered specices are present. BRET also identified
15 projects as necding quantitative surveys to deter-
mine if the appropriate habitat types were present to
support any threatenced or endangered specics. In addi-
tion, BRET idcntificd cight projects (Table 111-13)
requining an intensive survey which is designed to
determine the presence or absence of a species at the

project site. The Laboratory adhered to protocols and/
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permit requirements of the New Mexico State Game
and Fish Department.

Of the surveys conducted, only the peregrine faleon
(Fulco peregrinusy and the bald cagle (Halteetus
leucocephalus) were continmed withina project site.
Biological evaluations are being prepared tor the pro-
jects and consultation with U.S. Fish and Wildlife will
b undentaken, The meadow jumping mouse (Zapus
Tuedsonites) and spotted bat (Euderma maculatun) were
not tound inany ol the surveys,

An additional listed species, Jemez Mauntain sala-
mander (Plethodon neomexicanus), wis ¢ncountered
adjacent to an area of the Scismic Trench Study, The
Jemes Mountain sialamander was not found within the
projectimpact arca itselt. The Seismie Treueh Study
was a Laboratory project that occurred partly on U.S,
Forest Service propenty. The US, Forest Service con-
ducied the appropriate consultation with New Mexico
State Game and Fish.

During the fint quarter of 1992, 9% proposed
actions were reviewed for their potential impact on
threatened and endangered species, Eight projects will
require additional investigation,

b, Biological Surveys. Mounitoring of selected
biota and sensitive habitals to provide long-term data in

accordance with NEPA, DOE Order $400.1, Endan-
gered Species Act and Floodplain/Welland Exccutive
Order was begun during 1990. Monitaring studics on
raptons, reptiles and amphibians, small mammals and
birds continued during 1991, Additioually, wetland and
adjacent upland habitats within Pajarito and Sandia
Canyons were monitored. A second year of data was
collected lor various trophic levels of biota within
Canada def Buey. Several new surveys were initiated
1o obtain inventory data on groups of organisms not
previously studicd.

Wildlife watering. A preliminary survey
(conducted July through October 1991) of 135 of 140
NPDES outtalls indicated that approximately S0% of
the oullalls are used or potentially can be used by
macrofauna such as deerand clk. Additionally, one-
third of the outtalls have potential wetland charactens-
tics as evidenced by hydrophytic vegetation,

Observations indivated a sumber of aguatic inverte-
brates within effluent discharge waters. Cursory
wildlife obscrvations provided a list of 35 mammal,
bird, amphibian, and reptile species (evidenced from
visual sightings, scat, tracks, and bedding) in the vicin-
ity of the outfalls. These and other nonmacrofaunal
species could potentially use waters from the

Table HI-13. Projects Requiring a Species Specific Survey in 1991.

Project Numie

Species Surveyed

Emergency Gas Line Replacement

Sanitary Waste Consolidation Systen?

Scismic Trench Study

Site Characterization, OU 1106
Site Characterization, OU 1071

Site Characterization, OU 1078

Site Characterization, QU 1079
Site Charac. crization, QU 1122

Mcadow Jumping Mousc
Jemez Mountain Salamander

Jemez Mountain Salamandcer

Mcadow Jumping Mouse
Jemez Mountain Salamander

Pesegrine Falcon

Mcadow Jumping Mousc
Peregrine Falcon

Mcadow Jumping Mousc
Jemez Mountain Salamander

Pcregrine Falcon

Meadow Jumping Mousc
Spotted Bat

Bald Eaglc

Peregrine Falcon
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discliarges. To determine the use and level ol use of releases of nitric acid during 1994). About 24,320 kg

discharges by small and medium-sized wammals and
amphibians, further studies will e conducted. Studies

on the macroinvertebrate asseinblages witl continue.

9. Floodplain/Wetland Protection,

Fars Alamos Natiowal Laboratory must comply with
EO TTUSS, Floodplain Management and EQ 11990,
Protection of Wetlands (EPA 1Y8Ya). During 1961,
416 actions proposed to e undenaken at the
Laboratory were reviewed for impact to floodplains and
wetlads. All projects resiesed in 1991 were outside
Hoodplain‘wetland boundarics.,

During the first quarter of 1992, 98 proposed
actions were revicwed for impact to floodplains and
wotlands. Seven projects may be within flood-
plaitn wetland boundaries and will require further
ICVICW,

10. Comprehensive Environmental Response,
Compensation, and Liability Act.

The Comprehensive Envitonmental Response,
Compensation, and Liability Act (CERCLA) of 1980
and the Supertund Amendments and Reauthorization
ACLISARA) of 186 mandate cleanup of toxic and
hazardous contaminants at closed and abandoned
hazardous waste sites, The CERCLA'SARA-related
actions tor potential release sites at the Laboratory are
twing addressed under the DOE’s Environmental
Restoration Program (Scction IV.L6) in conjunction
with RCRA corrective actiom (Section fH1L.B.1.h).

11. Fmergency Planning and Community Right-
to-Know Act.

Title 11 Secticn 313 of SARA excipts DOE facili-
lic: lrom reporting requirements. However, it is DOE
policy that this exemption not e exercised and that the
Laboratory seport its weleases under the remaining pro-
visions of Section 313, However, all rescarch opera-
tions al the Laboratory are also exempt under other
provisions of the regulation and only pilot plants and
specialty chemical production facilities at the
Laboratory sust report their releases. As a result, the
Plutonium Processing Facility is the only operation at
the Laboratory that is covered by Section 313, The
only regulated chemical that is used at the Plutonium
Processing Facility in amounts greater than the Section
313 reponting thresholds is nitric acid.

The Laboratory submitted the required Section 313
report 1o EPA in July of 1991, This repont covered the
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(53,500 1b) of nitric acid were used for plutonivm pro-
cessing with releases to the air of aporoximately 468.7
kg (1,031 1b). The amount of nitric acid released to the
siunasphere was caleulated using data obtained from a
study that measused the air emissions from the facility.
The remaining nitric acid was ciiher consumed in
chemical reactions or was completely neutralized in the
waslewater treatment operalions. Only the air releases
required reporting for 1990. Data on releases for CY91
will be reported under Section 313 in July 1992,

Data for the fint quarntier of 1992 are not available.

12. Toxic Substances Control Act

The Toxic Substances Control Act (TSCA 15
U.S.C. ¢t seq.) is administered by the EPA which has
authority to conduct premanufacture reviews of new
chemicals prior to their introduction into the market-
place, require testing of chemicals vhich may present a
significant risk to bumans and the environment, and
require recordkeeping and seporting requirements for
new information regasding advense health and envi-
ronmental effects associated with chemicals. The EPA
governs the manufacture, use, storage, handling, and
disposal of PCB cquipment and scty standards for PC3B
spill cleanups under TSCA. Because the Laboratory’s
activitics are in the realm of rescarch and development,
the PCB regulations (40 CFR 761) have been the
Laboratory’s main concern under TSCA. Substances
that are regulated by the PCB segulations include, but
are not limited to, diclectric flujus, contaminated sol-
vents, oils, waste oils, beat transfer fluids, hydraulic
flu.ds, paints, slurrics, dredge spoils, soils, and
malerials contaminated as a result of spitls. Most of the
provisions of the regulations apply to transformers and
capacitors and PCB concentrations above a specificd
level. For example, the regulations regarding storage
and dispesal of PCBs gencrally apply to items whose
concentrations are 50 ppm and above. At the Labora-
tory, equipment and materials containing greater than
500 ppm PCBs are transported off site for treatment
and disposal, and those containing S0 © SO0 ppm PCBs
are incinerated off site or disposcd of at TA-54, Arez G.
This arca is approved oy the EPA for disposal of PCB-
contaminated solid materials.

Effor's continued toward the replacement, reclassi-
fication, and disposal of PCB cquipment at the
Laboratory. During 1991, tac following PCB waste
was scnt off sitc for disposal: 25,306 kg (55,673 Ib)
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liquid PCB oil that included some S0-499 ppin oil; issucd by EPA on August 29, 1991, and signed by

4,502 kg (9,904 1b) contaminated debris; 3,114 kg
(0,851 1b) contamisiated water, 63,621 kg (142,166 1b)
from 39 transtformers; and 6,622 kg (14,56X 1b) [rom
capacitons. Inaddition, 31,496 kg (609,291 Ib) of PCE-
contaminated soil, debris, and cquipment were disposed
of it TA-34, Arca G. Of the 31 PCB transformers that
have beenundergoing the retrofill process, 11 were
reclassificd to non: PCB stitus and most of the rest
were reclassified to PCB-contaminated status. DOE
Tiger Teams audited and inspected the Laboratory’s
PCB program in 1991, No other audits or inspections
were conducted during 1991, In addition, a program (o
identily and recall PCB-contaminated equipment which
was joaned 1o univensities and other institutions prior to
adoption ol PCB regulations was initiated in 1991,

During the lint quarter of 1992, a TSCA inspection
wits completed at the Laboratory by the EPA. Handling
and storage of PCBs were found 10 be in substantial
compliance with regulatory requirements. Replacememt
of PCB-comamirated equipment conlinued during the
first quarter of 1992,

C. Current Issues and Actions

1. Compliance Agreements.,

a. NPDES Federal Facilities Compliance
Agreement and Administrative Orders. On May 31,
1991, EPA Region 6 served an Administrative Order
(AQ), Docket No. VI-91-273 on LANL. This AO listed
10 violations of the Laboratory's NPDES penit during
November 1990 to March 1991, The AO also stated
that the previous AO Docket No. VI-90-1263 was vio-
lated in that LANL had failed to comply with the speci-
ficd construction schedule for Outfall 09S. The AO
required the Laboratory to take corrective actions
necessary to climinate and prevent recurrence of the
etfluent violations cited. In addition, the Laboratory
was required to submit a repont detailing the specific
corrective actions. Forany corrective actions exceed-
ing 30 days, EPA required LANL 1o submit a plan for
the elimination and prevention of the listed violations.
On July 8, 1991, the Laboratory submitted a response to
EPA, including corrective actions taken and proposed
schedules necessary to achieve compliance with the
AO.

AO Docket No. VI-91-1329 was issucd by the EPA
0 VT on August 29, 1991, Federal Facilitics Compli-
\anee Agreement (FFCA) Docket No. VI-91-1328 was
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[, AAO on November 22, 1991, Included an the above
AO and FFCA were interim cffluent limits and
compliance schedules for OQutfalls 02 A, 03A-)23, (M4S,
0SS, 07S, 09S, 10S, and 12S. All sunitary discharges
are scheduled to be in compliance with NPDES Permit
limits by July 1992, A waste strea'n characterization
schedule was also included 5o the AD and FFCA.,

On December 24, 1991, the EPA issued an Order
for Information, Dochet No VI{-.92-1130, 10 LANL.
The Order for Infonmation n:guired the Laboratory to
submit all information avdilable from January 1989 to
the present time concering the radioactivity present in

c¢uent and storm water disch- ., C L i,
OnJanuary 29, 1992, LA™ @ o nhasie oow e e
EPA forthe Oréerfe. toe o mrnibui,s il w1
able information scoveleg 2 iy T TR

expected toinelrr cadracito oy oo
NPDES permi v tw 2 e s s 1o
On Febrear. Wt ful cuc bale 0 vn o ey
that the finai compitanc: o tiedelos o e st
choogesimihe ASand TIC v 0 i due tades

inthe const v tosi schedut 1t e s b
TA-53 lage  cionimation .0 0 L0 teabesicd bl
compliance . ¢ v Overgal 0 ot S i e
also requesien «renean e Ll - Do b
zation schedule wnd i additing e v e v
dures 1o Provide » -ruiistors cons s L paiealing
unpermitted outali, oo woite el L apid wnlio e

ducting the waste streain s sization L <heese
compliance. The ruaent and jnueposed ot Sules for
completing projects required under the AQ and FFCA
are presented in Table D-7.

b. NESHAP Federal Facilities Compliance
Agreement. The radioactive air emissions at the
Laboratory have been evaluated against DCE/EH-
0173T, Environmenal Regulatory Guide for
Radiological Efflucnt Monito-ing and Envizoninenal
Surveillance, and 40 CFR Pant 61, Subpan H, National
Emission Standards for Emissions of Radionuclides
Other than Radon from Department of Encrgy
Facilities. Based on off-site environmental monitoring

results and on dosces calculated from measured stack
emissions, the off-site doses are Jess than 30 mrem/yr,
whicb is the standard given in 40 CFR 61.92.

On July 17, 1990, Los Alamos National Laboratory
notified the DOE that the Laboratory met the
10 mrem/yr standard, but did not macet the monitciing

e e e o mece s e
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requirements (40 CEFR 61.93) with is current sampling .
program. On November 27, 1991, EPA Region 6
issucd DOE a Notice of Nogcompliance with 40 CFR
61 Subpart H, specitically:
1. Every release souree From an opegation which .
uscd radionuclides has sot been evaluated using
the approved EPA computer model to deteniine
a dose received by the public as required by
H CFR 01.93(a).

2. DOE has failed to comply with 40
CEFR 61.93(b)(4) because it has pot determined
cach release point that has the potential to
deliver more than ool the effective dose
cquivalent standard.

X The facility currently has not installed stack
monitoring cquipment on all its regulated point
sourees in accordance with the above analysis

and 40 CFR 61.93¢b)(2)(ii) and (iii).

4. The facility has not conducted, and is not in
compliance with, the appropriate quality assur-
ance programs pursuant to
40 CFR 61.93(by(2)(iv).

‘N

The facility is i violtion of 3 CFR 61,94,
Compliance and Reporting, because it has not
vileulated the highest effective dose cquivalent
inaccordance with the regulations cited above.

As a result of the Notice of Noncompliance, the
DOE is currently negotisting an FFCA with EPA
Region 6. The FFCA will include schedules which the
Laboratory will tollow to come into compliance with
the 1990 Clean Air Act. A dralt FFCA was submitied
by DOE . AOtothe EPA on March 12, 1992, .

c. Environmental Ovensight and Monitoring
Agreement. The Envirommenta! Oversight and
Monioring Agreement between DOE and the State of
New Mexico provides technicsl and linancisl support
by DOE for state activitics in environmental ovensight,
IMORILOTRE, 40Cess, aid CINCTECRCY Tesponse [0 ensure
compliance with applicable federal, state, and local
Taws, The Agreement was signed in October 1990, .
The Agreement covens Los Alamos and Sandia
National Laboratories, the Waste Isolation Pilot Project,
and the Inhalation Toxicology Rescarch Institute.

The Agreemeni requires the following actions on
the part of DOE facilitics.
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Waste Minimization Plan: a plan and schedule
to describe how 1o reduce or climinate the use
and volume of existing solid, hazardous, mixed,
and radioactive materials;

Source Reduction Stiudy: & study of available
and appropriate methods to reduce or climinate
discharges and cmissions of contaminants io the
cavironment;

Waste Characterization Plun: detailed infor-
mation on the nzture, quantitics, and haszards
associated with all hazardous, mixed, and
radivactive waste produced, stored, og disposed
at the facility or to be transported to the facility,

Stte Characterization Studies: s adies to
deseribe the background condition of surface
waler, groundwater, and soils on and around the
facility;

Environmental Monitoring and Review
Documens: reponts detailing environmental
concerns, overviews, and monitoring at the
facility;

Information on Environment Releases and
Emissions: information on known past releascs
of hazardous substances or radioactive materials
above applicable standards which had not been
previously reported to the state; 48-bour notifi-
cation of any current releases that exceed appli-
cable requirements or create a danger to human
heahh or the environment: and a semiannual
report on all hazardous, mixed, and radivactive
waste emissions;

DOE Compliance Assessments: comprehensive
appraisals and audits of all activitics at the site
for compliance with regulatory requirements;
access to all DOE Orders and Sccrctariai
Notices on compliance assessments; and a
description of all site activities that affect envi-
romnental uality, safety, and health that DOE
regulates;

Incineration Data: access to all information
concerning the operation of any incinerator at
the facility;

NEPA Documents: a list of all NEPA docu-
ments submitted to DOE by the facility, to be

_/
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updated monthly; and copics of NEPA dacu-
menls, as requested by the state;

¢ Muwerinls Reports: access to the DOE Radioac-
tive Waste Management Information System
and the Industriad Wiste Management
Information Syste; identification of spent or
irradiated reactor fuel, other radivactive, mixed,
hazardous, or toxic wastes to be transponted 1o
the facility; and atcadance by a state represen-
tative at off-site waste acceptance criteria
commitices:

*  Emergency Response: notilication to the state
whenever thiere are any changes in facility oper-
ations which may have an impact on the state’s
CHICTECNCY FOSPOING Program,

¢ Access by State Representatives: State repre-
svitatives with the necessary security clearance
will bv granted access, withoat priog announce-
ment and consistent with rormal sccurity proce-
dures and salcty precautions, to the tacilitics and
facility records to carry out the provisions of the
Agreement and other monitoring, inspections,
and ovenight activitics that the state may con-
ductunder its authority;

* Sccurity Clearance: DOE will expedite the
provessing of security clearance applications for
state represemtatives who will carry out the pro-
visions of the Agrecment and other monitoring,
inspection, and ovenight activities that the state
may conduct under its authority;

*  Office fur State Representatives: Office space
amd telephone facilities will be provided for
daily usc by state represematives to carry sut the
provisions of the Agreement and other aclivities
thal the state may conduct under its authority;
and

*  Public Participation: provisions for public par-
ticipation in the facility s Five-Year Planning
Provess.

Two meetings to discuss how cach of these
requirements affect cach site were held in 1991, An
addendum to the Agreement is being negotiated which
will clarily requirements and schedules. Site-specific
protocols are also being developed. The Laboratory
expects that the Agreement will be implemented during
1992.
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2. Corrective Activities,

The Corrective Activitizs (CA) Program is managed
by EM-8 personnel under the overall DOE guidance of
EM-30. Funding is provided through the Five-Year
Plan. The CA Program include:, those activitices
designed to bring active or standby facilitics into com-
phiance with ambicnt air, water, and solid waste regula-
tiogns and/or agreements.

CA projects which demonstrate efforts toward reg-
ulatory compliance include the following:

*  Huzardous Waste Treatment Facilicy. This
facility, currently in the design phase, will con-
solidate all existing on-site hazardous waste
treatme nt processes, upgrade cxisting waste
treatment facilities to comply with regulations,
and provide treatment for hazardous mixed
wasics that are now being accumulated and
stored. The facility, to be located at TA-S0, is
scheduled for completion in FY94 and will
allow the Laboratory to achicve compliance
with RCRA regulations and the RCRA Part B
Operating Permit.

*  High-Explosive Wastewater Treatment System.
This project consists of two HE wastewater
treatment facilities and a collection piping
system to transfer HE-contaminated luids from
existing building sumps to treatment facilitics,
Conceptual design for the system is complete;
construction is planned for FY96. This project
will 21w complizice with proposcd toxicity
(bionenitoring) requirements of the
Laboratory’s NPDZS permit and RCRA, reg-
ulations. It is anticipated that upgrading the HE
wastewater facilitics will be required under the
Laboratory’s NPDES AO and the FFCA.

* Sanitary Wastewater Systems Consolidation.
This project consists of a new sanitary wasic-
water treatment plant and a new collection sys-
tem which will replace 7 existing wastewalter
treatment plants and approximately 30 septic
tanks. The project is under construction and will
be fully operational during FY92. This project
is required by the Laboratory’s NPDES AO and
the FFCA.

* Stack Modifications at TA-53. This project con-
sists of modifications of the existing stack and
the air quality treatment system at LAMPF at
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TA-53. This sta-k will inclade a long delay line
allowing increased radioactive decay ol the
cllluent before itis sebeased, consequently fur-
ther reducing LAMPE emissions. Title T design
for this project is scheduled to begin in the
fourth quarter of FY92, Construction is
scheduled to be completed in the fourth quanes
of FYY4. Funding for the continued opesation
of LAMPFE has been allocated for FY92 and
FYU3. Astudy is now being completed con-
ceming the decommissioning of LAMPF an
FY94. I funding is not available for the
continued operation of LAMPE in FY9Y, Title
[ construction will not be initiated.

*  PCB Transformers and Capacitors. This project
consists of replacing and retrolilling PCB-con-
taminated transtonuens and disposal of PCB-
contaminated capacitors and other equipment.
This is an ongoing activity and is required to
insure compliance with the Toxic Substances
Coatrol Act.

Several other Conrective Activitics projects are
designed to achieve compliance with the CWA NPLES
permit and the FFCA and AO requirements for ¢ffluent
discharges. Shis work includes waste stream charac-
terization to vernfly that waste streams are properly seg-
regated and monitored, development of permits for
storm waler discharges and sludge disposal, imple-
mentation of toxicity testing (biomonitoring) of effluent
discharges, improvements 1o prevent wastewales over-
Bows and releases, upgrades to sepiic @Wna systems, and
implementation of Spill Prevention Control &
Countermeasures Plan requirements. In 1591 the last
of 3 major sccondary containment structures was
completed. All major outdoor slorage 1anss are now
cquipped with secondary containiment to prevent spills.

3. Unplanned Releases.

g. Airborne Radsonuclide Releases. On
Februay 1, 1991, 2 800 Ci of clemental tritivm were
welea.od at TA-4i. Less than 0.1% of the tritium was
present as tritiated water. The effective dose equivalent
(50-year dose commitment) to a member of the public
was calculated to be 0,03 mrem. This dose occurred
7 kin cast of TA-41, where Los Alamos Canyon opens
ot onto State Road 4. The dose estimale conscrva-
lively assumed that 1% of the tritium was oxidized
efore reaching the seceptos location. The dose is
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0.03% of DOE's Public Dose Limit (PDL) of 100 \

mrem/yr from all pathways, and G.3% of the EPA’s 10)
mrem/yr limit for the air pathway.

On March 28, 1991, 0.4 Ci of tritiated water vapor
were seleased from TA-21 as tritium oxide. The ¢ (fec-
tive dose equivalent (S0-year dose commitment) .o a
member of the public was calculated to be 0.01 sem.
The dose is 0.017% of DOE’s PDL of 100 mrem/yr from
all pathways, and 0.3% of the EPA’s 10 mrem/vr jimit
for the air pathway.

On April 17, 1991, 0.1550 Ci of tritiated water
vapor were released from TA-3-16. A slow leak was
discovered at the Van de Graaff acceleratos. The
cffective dose equivalent (50-year dose commitment) to
a member of the public was calculated 1o be 0.006
mrem. The dose is 0.006% of DOE’s PDL of 1(X)
mrem/yr fromn all pathways, and 0.006% of the EPA’s 10
mrem/yr limit for the air pathway.

On March 25, 1992, 6.045 pCi of 242Py were
released at TA-55. The effective dose equivalent
(50-yr dose commitment) to a member of the public
during passage of the puff was calculated to be
0.0001 mrem.

b. Airborme Nonradiological Releases. No
unplanned airborne nonradiological releases were
repornted during 1991 or the first quarter of CY92,

¢. Radiovactive 1jquid Releases. On January 2,
1991, a discharge was discovered at TA-54 Arca G, A
plumbing joint on an cye wash/safcly shower located
imide Building 33 frozc and burst sometime between
December 21, 199, and January 1, 1991, when the
Laboratory was closed for the winter holidays. The
amount of discharge was estimated to be 18,000 gal.
Analy s were conducted on the frozen water and soil;
gross alpha, beta, and gamma were found to be within
background levels. Sainples analyzed for tritium
averaged 0.29 uCi/L, approximately 15% of the DOE
Derived Concentration Guide for off-site tritium
releases (2.0 uCi/L). Removal of the frozen water
below Building 33 was not required because of the slow
rate of mclhing during which the water cither evaporates
or enters the subsurface rather than producing a
definitive runoff in Cafada dei Buey.

On February 21, 1991, 0.2 uCi of plutonivm and
amcricium were releascd at TA-50 from a leaking pipe
near the Size Reduction Facility. Tac spill was con-
fincd to a small arca. The Icak was repaired, and the
spill was cleancd up to applicabie standards. The
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continninated soil was disposed of according to
applicable standards,

d. Nonradioactive Liquid Releases. Gn
Seplember 25, 1991, an underground dicsel fuel trans-
ter Jine broke during stan-up of the TA-3 Power Plant’s
tack-up fuch system. Approximately 100-200 gal. of
diesel fuel oil surfaced and was discharged across the
ground to g storm water channel, where it drained into a
tnbutary to Sandia Canyon. The discharge was
immediately reported 1o EPA and NMED. Spilf notiti-
cations were required punsuant to Paragraph G of the
Laboratory's NPDES Permit and Section 1-203 of the
Water Quality Control Commission Regulations, which
equire reporting, within 244 hours, of any discharge that
may ¢ndanger health or the environment. Corrective
actions included operators at the Power Plant shutting
down the fuel line immcediately upon discovery and
clean-up of the diesel fuel. The diesel spill was con-
tained in the water counse within minutes using
absorbent booms and pillows. Pools of diesel and
wiler were removed using a wet/dry vacuoum and
absorbents. The contaminated soil was sampled,
removed, and disposed of at the Los Alamos County
Landlill.

During 1991 and the {isst quarnter of 1992, 57 other
releases of nonradioactive liguids occurred at the
Laboratory and were reported to the EPA and NMED.
The NMED Surface Water Bureau has requested that
all liquid releases be reported regardless of any poten-
tial impact on the environmem. Each of these dis-
charges was minor in nature and was contained on
Laboratory property. None was found to be of any
threat to health or the environment. Sampling and
cleat-up were completed, as appropriate ta confinm the
presence or abscence of potlutants and to prevent further
migration. Over 60% of these unplanned releases wete
cither potable water or steam condensate originating
from the Laboratory’s utility systems.

The following is a summary of these 57 unplanned
releases:

* 23 releases of potable water which originated
from water linc breaks and other sources in the
Los Alamos watcr supply system;

* 13 rcleases of stcam condensate originating
from condcensate return line breaks and other
sources in the Laboratory’s stcam system;

-

* 11 releases of sanitary sewage (less than 1,000 \

gal. cach) from the Laboratory’s wastewater
treatme nt plant collection systems;

¢  Sunplanncd releases of cooling water or Chiller
water including: 2,000 g:al. at TA-21, Bldg. 3 on
November 10, 1991; 1,000 gal. at TA-21, Bldg.
149 on July 11, 1991; 30,000- 40,000 gal. at TA-
21, Bldg. 114 on February 15, 1991; 2,800 gal.
at TA-21, Bldg. 144 on February 14, 1991 and
10 gal. per minute for an unknown period of
time at TA-3, Bldg. 148 on Scptember 4, 1991,

e 500-1,000 ;al. of storm water and residual oif
from fucl sterage tanks at TA-60 Sigina Mcsa
on November 15, 1991,

* 3 gal. of cthylenc glycol at TA-55, PF8 on May
19, 1991:

* esidual oil in the parking lot caused 2 sheen in
the stonn drain near TA-3, Bldg. 105 on August
1, 1991;

* foam noted in storm drain near TA-3, Bidg. 105
on August 28, 1991, was a result of car washing
activitics in the arca. Less than 1 quartof a
detergent and water mixtuse was released into
storm drain; and

¢ adischarge of hydraulic fluid (3-4 quasts) from
a JCl street sweeper at TA-3, Bldg. 2001 ACl on
February 11, 1992,

EM-8 prepared a genceralized NOI to Discharge for
the discharge of potable water from the Los Alamos
water supply system, including production wells,
transmission lincs, storage tanks. booster pump sta-
tions, and other rclated facilitics. The generalized NOI
was submitted to NMED on October 31, 1991, The
NOI provides the Laboratory with regulatory coverage
for releases of potable water from the water supply
system that are not considercd haardous to public
hcalth and arc not covered under the NPDES permit.
EM-8 also prepared a generalized NOI for the relcase
of stecam condensate from the Laboratory's stcam
distribution and condensate return systems.

4. Waiver or Variance Requests.

Groundwater monitoring is required for all RCRA
surface impoundments, landfills, waste piles, and

treatment units. This requirement may be waived il il/
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can be demonstrated that there is low or no potential for
a release from the units to amgeate o the uppermost
aquiter. This demonstration has been developed for
sever] anils focated at TA- 106, TA-35, TA-S53, and
TA-S40 Al Lut the demonstration at TA-53 have been
provided to the State ot New Mexico's Hazardous
Wiste Program lor review.

S, Significant Accomplishments,

On Septeber 30, 1991, LANL became the finst
DO site 10 have a DOE imposcd waste shipment
moratorium for hazardous and PCB wastes lilted. It
was demonstrated that an elfective program of waste
characterization, waste management, and quality assur-
ance exists on sile, which prevents inadve et ship-
ment of mdioactively comtaminated waste ol site,

LANL completed an extensive solid waste stream
characterization study mandated by the hazardous
waste permit. Although the permit deadline is March
1993, it was completed one year ahead of schedule.
This study included sive visits and peponnel interviews
throughout the Laboratory. Maoze shan 22,000 waste
streams were identified.

The Water Quality and Toxics Scction of EM-8
implemented s program in FYY1 to identify all was: -
stricams entering NPDES outlialls and to verily that cach
is included in the proper outlall category. Implementa-
tion o4 this program has allowed the Laboratory an
opportunity to achicve compliance with its NPDES
Perneit under the current AO.

During 1991, a DEC was prepared to cover many
routine maintenance activities at LANL. This DEC was
piven a categorical e xclusion from the need for funther
NEPA documentation by DOE on October §, 1991,
The Labaratory was able to apply the categorical exclu-
sion 10 69 routine Lramtence activities, without
prparing further docuraentation on cach one.

6. Significant Problems,

a. Lawsuits. 10 1991 a lawswit, Lujan v,
Pepents of the Univenily of California, was filed

agairst the Laboratory. Plaintills claim that they were
ijured by exposure to discharges and emissions of
mdioactive 1nd hazardous materials from past opera-
tions of the Laboratory. Plaintiffs are secking compen-
satory and punitive damages, as well as injunctive relief
against centain ongoing operations of the Laboratory.

In Februagy 1992, a lawsuit, Truclock v. Regents of
the_University of California, was liled against the
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Laboratory. Plaintitls claim that they were injured by
exposure to discharges and emissions of radioactive
materials from past operations of the Laboratory.
Plaintifls are sccking compensarory and punitive dam-
ages, as well as injunclive relicl against certain ongoing
operations of the Laboratory.

On March 31, 1992, DOE ard the Univensity were
notificd that Concemed Citizens for Nuclear Safety
intend to file a citizen suit pursuant to Section 7604 of
the Clean Air Act. According to the notice letter, the
suit will allege, among other things, that the Laboratory
is 1ot in compliance with the monitoring requirements
for rdionuclides found 1ic 30 CPR, Part 6, Sabypan H
and will ask for an injunction agains? cuntinged
operation of all sources,

h. Notices of Violation. The Laboratory received
a Notice of Violation from the NMED on January 18,
1991, concerning the dischasge of potable water from a
brokea cye wash/safety shower at TA-54, Arca G due
to a frozen pipe. The NOV also addressed the
discharge of stcam condensate from a broken conden-
sate retum line from TA-43. The Labuoratory
completed a response 1o this NOV on February 7, 1991,
including a corrective action plan. Corrective actions
were completed and no furnther enforcement action was
taken by the NMED.

The Labosatory seceived a Notice of Violation let-
ter, dated May 24, 1991, citing nine violations noted
dusing the April/May 1991 RCRA compliance inspec-
tion. The violations were corrected, and the NMED
was notificd within the 30 days required by state law.
The Laboratory’s response, sent to NMED in June
1991, was found adequate as stated in a Ietter from
NMED dated July 12, 1991.

The Laboratory identificd a sitc where asbhestos-
containing rubble waste piles had been placed in tem-
porary storage. The site is adjacent to the sanitary land-
fil! on East Jemcz Road and was reporiced to state
authoritics in July 1991, Bascd on analysis of the rub-
ble, the prescnce of asbestos was confined to nonfriable
ashestos tiles and asbestos-embedded concrete. A
Notice of Violation was received from the State of New
Mexico on October 17, 1991, for failing to notify the
state of a revised stant-up date for clean-up prior to the
originally scheduled date. This violation was a one-
time occurrence, and the Laboratory’s response to
NMED included provisions for preventing similar
occurrences in the future.




LOS ALAMOS NATIONAL LABORATORY
ENVIRONMENTAL SUK VEILLANCE 1901

The Laboratory identificd a beryllium cutting oper-
ation al TA-55-4 in August 1991 which may require a
permit under the requirements of New Mexico Air
Quality Control Regulation 702 - Pemits. Following
discussions with the New Mexico Environment
Department (NMED), DCE ofticially notificd NMED
on October Y, 1991, of the operations. Beryllium cut-
ling operations were suspended and a commitinent was
made to file an air quality permit application with
NMED. The NMED issucd a Notice of Violation for
the beryHivm cutting operation on October 16, 1991,
The NMED proposed an out-of-court settlesient on
January 21, 1992, The Laboratory and DOE are nego-
tating the specific provisions of the agreement with
NMED. The air quality permit application for beryl-
lium cutting ope rations was submitted to NMED in
April 1992,

7. Tiger Team Assessment.

The Tiger Team Assessment was conducted at
LANL from September 23 1o November 8, 1991, under
the auspices of the Oftice of Special Projects, Oftice of
the Assistant Seerctary for Environment. Safety and
Health, Headquarters, DOE. The objectives of the
Environmental Subtecam of the Tiger Team were to
assess the effectiveness of eovironmental programs and
program management at Los Alamos as well as to
assess conformance with applicable regulations and
best management practices within specific technical
disciplines.

The Tiger Team did not identify any environmental
deficiencies which could be considered an immediate
danger to worker or public health and safety. The Tiger
Team identitied individual findings within nine techni-
cal disciplines. These individual tindings were evalu-
ated to determine four key findings—findings which
summarize the most significant environmental program
deficiencies. The key findings are

* inadequate site-wide programs for the
management of wastes,

* inadequate identification, monitoring, and
control of cfliluent releascs,
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* inadequate regulatory permit strategy and

management, and

¢ lack of ovemight o enviromnental activities.

The Tiger Team also identified some positive
aspects of Laboratory envisonmental programs. In par-
ticular, the Tiger Team identificd the high quality of
cnvironmental professionals at the l_aboratory and their
dedicated efforts to provide adequate and defensible
programs and to mect regulatory requiresents.,

The Laboratory has prepared action plans 1o address
all of the environmental deficiencies identificd by the
Tiger Team. These plans were subinitted, as part of the
Laboratory Dralt Action Plan, for DOE review and
approval on March 31, 1992, This Draft Action Plan,
when fully exceuted, goes well beyond mere compli-
ance. The Laboratory is committed to implement a
comprehensive and coordinated environmental
management program.

8. DOE/HQ Audits und Assessments.

‘The DOE Ficld Office, Albuquerque prepares an
Annual Summary Appraisal Repon of Los Alamos at
the end of cach fiscal year. The FY91 repont coucluded
that LANL has madc generally satisfactory progicss in
addressing environmenta) concerns and risks at LANL
identificd in the 1987 DOE Headquarnters
Environmental Survey (ES). A total of 46 of the 59
findings from this survey are now considered closced.
LANL bas completed corrective actions for specific
findings and has prograns in place 1o correct and track
progress on long-term generic findings such as correc-
tive actions fos Inactive Waste Sites and contaminated
arcas.

LANL will continuc to address open ES (indings in
a root causc/sclf-assessment modc to assurc that all
cavironmental risks identificd in the 1987 ES arc ade-
qualtcly incorporated into cnvironmental programs at
LANL, and that corrective actions are sckeduled and
tracked accordingly.




LOS ALAMOS NATIONAL LABORATORY

a

N—

A. Introduction

This section provides a summary of all of the Lzbo-
ratory’s environmental activitics performed to comety
\ with Jaws and regulations, to enhance cnvironmental
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IV. ENVIRONMENTAL PROGRAM INFORMATION

The Laos Alamos National Laboratory (LANL or the Laboratory) supports an ongoing
environmental surveillance progrum which includes routine monitoring for radiation, ra-
diouctive murerials, and hazurdous chemicul substances on the Jaboratory site and in the
surrounding urea. Over 3400 sampling locations are utilized for routine monitoring of the
environment.

During 1991, the average levels of external penetruting radistion (including x and
gamma rays sand charged-particle contributions from cosmic, tervestrial, and manmade
sources) were generally the sume as in 1990, showing no statistically discernible increase in
radiution k vels attributable to Laboratory operations.

Airborne rudioactive eniissions were monitored ut 88 Laboratory release points. The
largest alrborne release was 57,431 Ci of short-lived (8-s 1o 20-min half-lives) air activation
products from the Los Alamos Meson Physics Facility (LAMPF).  Airborne radioactive
eMuents decreased in 1991 from 1990 totals. Air is also sampled for tritium, uranivm, and
plutonivm; the highest measured annual average concentrations all corresponded to less
than 0.3% of the Deportment of Energy’s (DOE’s) public dose Himits (PDLs).

Surface water, soils, and sediments were sampled und analyzed to monitor the impact of
Laboratory operations. Surface waters and shallow alluvial groundwaters in present and
former radioactive liqquid «fllucnt areas contuin radioactivity in concentrations greater than
naturnl tervestrinl and worldwide fullout levels; nonradioactive constituents are also present
in greater concentrations than natural waters. Radionuclides and chemical concentrutions
in watens from areass where there has been no direct release of treated effluents evidenced no
ohservable effects caused by Laboratory operations. Most regional and perimeter soil and
sediment stations contained radioactivity at or near background levels; concentrations of
plutonivm in sediments from regional reserveirs on the Rio Chama and Rio Grande
reflected worldwide fallout. During 1991, all drinking water samples were In compliance
with the maximum contaminant levels established by regulation.

Concentrations of radionuclides in foodstuffs (produce, honey, and fish) collected from
Laboratory areas were compared to levels of radionuclides in samples collected from
perimeter and regional (background) locations to determine the impact of Laboratory oper-
ations. With the exception of tritium, all other radionuclides in produce collected on site
were within background concentrations. Fish from Cochiti Dam (downstream from the
Laboratory) had slightly higher levels of uranium than fish from Abiquiu Dam (upstream
from Laberatory operations). No radioactive contribution in foodstuffs posed a threat to the
health or safety of the public.

In addition to environmental surveillance activities, the Laboratory carried out a number
of special studies during 199i which provide valuable supplementary environmental
information.

environmental pollutants from site operations.
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quality, and to improve undemstanding of the cffects of

Tue Laboratory supports an ongoing environmental
surveillance program as required by U.S. Departinent
of Encrgy (DOE) Orders 5400.1 (DOE 194Ka) and
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ST (DOE 198 1a). The surveillance program
includes routine monitoring for radiation, radioactive
matenials, and hazardous chemical substances on the
Laboratory site and in the surrounding region. These
activities document compliance with appropriate stan-
dirds, identily srends, provide information tor the pub-
lic, and contribzte to genera! cavironmental knowledgy,
Detailed, supplsmental envi onmental studies also are
carricd out to determine the extent of potential prob-
lems, to provide a basis for any remedial actions, and to
gather turther information on the surrounding
cnvironment.

The monitoring program supports the Laboratory's
policy w protect the public, employces, and environ-
ment from harm that could be caused by Laboratory
activitics and 1o reduce environmental impacts to the
geeatest degree practicable. Environmental monitoring
information complements data on specific releases,
such as those from mdicactive liquid waste treatment
plants and stacks at nuclear rescarch facilitics.

Monitoring and sampling locations for various types
of environmental measurements are organized into
three groups:

* Regional stations are located within the five
counties surrounding Los Alamos County
(Fig. 11-2) at distances up to 80 km (50 mi) from
the Laboratory. They provide a basis for deter-
minirg conditions beyond the range of potential
influcnce from normal Laboratory operations.

*  Perimeter stations are located within about 4 kin
(2.5 mi) of the Laboratory boundary, and many
are in residential and community arcas. They

document conditions in arcas regularly occupicd
by the public and potentially affected by
Laboratory operations.

* On-site stations are within the Laboratory
boundary, and most are in arcas aceessible only
to employees during normal working hours,
They document environmental conditions at the
Labonatory where public access is linuted.

Samples of air particles and gases, water, soils,
sediments, and foodstuffs are routinely collected at
these stations for subsequent analyses. External pene-
trating radiation from cosmic, terrestrial, and Labora-
tory sources is also measured. Over 300 sampling
locations are utilized for routine monitoring of the
cnvironment (Table 1V-1),

Additional samples are collected and analyzed to
gain information about panticular events, such as major
surface runoff events, nonroutine releases, or special
studies. Approximately 130,000 analyses for chemical
and radiochemical constituents were carried out for
more than 6,200 cuvirommental samples during 1991,
Resulting data were used for dose caleulations, for
comparisons with standards and background levels, and
tor interpretation of the relative nisks associated with
Laboratory operations.

Mcthads and procedures for acquiring, analyzing,
and recording data are presented in Section VI,
Quality Assurance and Sampling Procedures.
Comprehensive information about environmental reg-
ulatory standards is presented in Appendix A. Detailed
environmental data tables arc given in Appendix D.
Results are discussed in the body of the repont.

Table 1V-1. Number of Sampling Locations for Routine
Monitoring of the Ambient Environment

Type of Monitoring  Regional Perimeter On-Site Total
External radiation 3 12 135 150
Air 3 14 19 36
Surface walers? 6 10 12 28
Groundwatcers? 0 48 29 77
Soils and sediments 18 28 36 82
Foodstuffs 10 8 11 29

*Samples from an additional 17 special surface water and grouridwater stations
rela’d to the Fenton Hill Geothermal Program were also collected and analyzed

as part of the monitoring program,
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B. Measurement of External Penctrating Radiation

1. Introduction.

Natusal external penctrating radiation comes from
terrestrial and cosmic sources. The naturad terrestrial
component results priniasily from the decay of K and
of radionuclides in the decay chains of 27Th, 29U, and
2, Natural terrestrial radiation in the Los Alamos
arca is highly variable with time and lecation. During
any year, external radiation fevels can vary from 15%
to 25% atany location because of chang- s in soil
moisture and snow cover (NCRP 1975b). There is also
spatial variation because of difterent topographics and
soil and rock types from arca to arca (ESG 1978).

The cosmic sousce of natural ionizing radiation
increases with elevation because of reduced shiclding
by the atmosphere. A7 v level, it produces measure-
ments between 25 and 0 nirem/yr. Los Alamos, with a
mean clevation of abae: 2.2 km (1.4 mi), receives about
60 mrem/yr from the cosmic component. Howewver,
regional locations range in cievation from about 1 7 km
(1.1 mi) a1 Espaiiola 10 2.7 kin (1.7 mi) at Fentos: Hill,
tesulting in a corresponding range between 45 and 90)
mrem/yr for the cosmic component. This component
can vary £5% because of solar modulations (NCRP
1975b).

Fluctuations in natural hackground ionizing radia-
tion make it difficult to detect an increase in radiation
levels from manmade sources. This is especially true
when the sive of the increase is small relative to the
magnitude of natural fuctuations. Therefore, 10 mea-
sur: contributions to external radiation from the opera-
tion of LAMPF, arrays with 48 the rmoluminescent
dosimeters (TLDs) (12 stations, 4 TLDs per station) for
cach array have been deployed near LAMPF and in
tackground arcas.

2. Monitoring Network und Results.

Levels of extermal penetrating radiation (including
X and gamma rays and charged-panicle contributions
from cosmic, terrestrial, and manmade sources) in the
Los Alamos arca are measured with TLDs in three
independent networks. These networks are used to
measure radiation Jevels (1) atthe Laboratory and
tegional arcas, (2) at the Laboratory boundary north of
LAMPF, and (3) at low-level radioactive waste
management areas.

a. Laboratory and Regional Areas. The envi-
ronmenial network consists of 38 stations divided into

three groups. The regional group cousists of three
Jocation., 28 10 44 km (17 to 27 mi) from the Labora-
tory boundary in the neighboring co.nmunitics of
Espaiiola, Pojoague, and Santa Fe. The Pojoaque sta-
tion was removed during the fourth quaner of 1991,
The off-sste perimeter group consists of 12 stations
within 4 xm (2.5 mi) of the boundary and the on-site, of
within the Laboratory, group is composed of 23 Joca-
tions (Fig. V-1, Table 1V-2). Details ¢ 7 the sampling
wmethodology for the TLD network are fewnd in Section
VIILC.1.

Annual averages for the groups wese gencrally the
same in 1991 as in 1990 (Fig. [V-2), close to the aver-
ages observed in 1989, and consistent with the vari-
ability in natural background observed at these stations.
An increase in the TLD reading during the second
quarter of 1991 for four perimeter stations was noled
and compared 1o independent dosimeters located at the
same stations. The independent dosimeters did ot
reflect this increase, and it was attributed to the calibra-
tiow/reading process. Data were reponed as measured.
Regional and perimeter :tations showed no statistically
disceritible increase in radiation levels attributable to
Labomatory operations (Table 1V-2). Annual measure-
meats at off-site stations ranged from 88 to 144 mrem.

Some comparisons provide a use ful perspective for
cvaluating these measurements. For instance, the aver-
age person in the United States receives about
$3 mren/yr of radiation from medical diagnostic pro-
cedures (NCRP 19K7a). The DOE’s PDL is 100-
mrenv/yr effective dose received from all pathways, and
the dosc received by air is restricted by the Environ-
mental Protection Agency's (EPA's) (effective dose)
standard of 10 mrem/yr (Appendix A). These valuces
aic in addition to those from normal background, con-
sumer products, and medical sources. The standards
apply to locations of maximum probable exposure (o an
individual in an off-site, uncontrolled arca.

b. TA-53 Network. This network monitors
¢xternal radiation from airborne activation products
(gases, particles, and vapors) released by LAMPF,
Technical Area (TA) 53. The prevailing winds are
from the south and southwest (Scction I1). Twelve
TLD sites are Jocated downwind at the Laboratory
boundary north of LAMPF along 800 m (0.5 mi) of
canyon rim. Twelve background TLD sites are about 9
km (5.5 mi) from the facility along a canyon rim ncar
thc southern boundary of the Laboratory (Fig. [V-1).

IV-3
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Fig. IV-1. Approximate thermoluminescent dosimeter (TLD) locations on or near the Laboratory site.

Doces not show Regional Stations.

This background location is not influenced by any
Laboratory external radiation sources.

The TLDs at the 24 sites are changed cach calendar
quarter or more often if LAMPF's operating schedule
indicates the need (start-up or shutdown of the accefer-
ator for extended periods midway in a calendar quar-
ter). No radiation measurement statistically above
background was noted in this network during 1991
(Fig. IV-3). This conclusion was reached by subtract-
ing the annual measurement taken at the background
sites from the annual measurement taken at the
Laboratory’s boundary north of LAMPF (Scction
V.C.2.b). The difference was less than one mrem and
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within the errors of the two networks. The annual
emissions of mixed activation products from LAMPF
also decreased (Table | V-3) and is reflected in the
boundary measurements.

No above-background increase in external radiation
from Laboratory operations was measured above TLD
detection limits in oft-site arcas by the TLD monitoring
network during 1991, As a result, the effective dose 1o
the maximum exposcd individual from 1991 Labora-
lory opcerations was detenmined using the cnvironmen-
tal model CAP-88, rather than by mcasurement as had
been done in previous years. Please see Scction

V.C.3.b for discussion.
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/ Table V-2, Thermoluminescent Dosimeter Measurements
Annual
Meusurement 1991 Dose
Station Laocation Coordinates (mnem)
Uncontrolled Arcas (Off Site)
Regional Stations (28-4$ km)
L. Espanola — 8xb
2. Pojuague — 104¢
3. Santa Fe — 102
Perimeter Stations (0-4 kim)?
S. Barranca School Ni180  E130 129
0. Arkansas Avenue N170  EO30 114
7. Cumbres School NI5O  EO90 102
8. th Street N0 WO010 107
9. Los Alamos Airport N110  E170 121
10. Bayo Canyon NI120  E250 144
11. Shell Station NOYO  E120 144
12. Royal Crest Triler Count NOBO  EORO 118
13. Wihite Rock SO8O  E420 129
14, Pajarito Acres S210 E3&0 104
15, Bandelier Lookout Station S280  E200 1
16. Pajarito SKi Arca NI1SO  W200 126
Costrolled Arcas (On Site)
On-Site Stations®
17. TA-21 (DP West) NG9S  E140 111
18. TA-6 (Two Mile Mesa) NO25  E030 114
19. TA-53 (L.AMPF) NO70  E090 118
20. Well PM-§ N030  E305 117
21. TA-16 (S Sitc) S035  WO2s 127
22, Booster P-2 S030  E220 119
23. Discontinucd SO75  E300 —
24. State Highway 4 NO70  E350 138
2S. Frijoles Mesa S$165 EO8S 109
26. TA-2 (Omega Stack) NO75  E120 123
27. TA-2 (Omega Canyon) NO8S E121 155
28. TA-18 (Pajarito Sitc) SO0 E205 139
29 TA-35 (Ten Site A) N040 E105 137
30. TA-35 (Ten Site B) NO40  E110 124
31, TA-59 (Occupational Health Lab) NOSO  EO40 139
32, TA-3 (Van de Graall) NOSO  E020 133
33. TA-3 (Guard Station) NOSO  E0O20 136
3. TA-3 (Alann Building) NOSO  E020 136
35. TA-3 (Guard Building) NOSO  E020 128
36. TA-3 (Shop) NOSO  EN20 121
37. Pistol Range NO4O  E240) 101
8. TA-55 (Plutonium Facility South) NO40  E240 118
39. TA-55 (Plutonium Facility West) NO4O  EORO 132
4). TA-55 (Plutonium Facility North) N040  E080 144

“Sce Fig. 1V-1.

PMeasurement (95% confidence increments),

K"Staliun removed during fourth quarter and not replaced until 1992,

IV-§
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Fig. 1V-2. Thermoluminescent dosimeter (TLD) measurements (including contributions
from cosmic, terrestrial, and Laboratory radiation sources).
¢. Low-level Radivactive Waste Management program. Worldwide background airborne radioactiv-
Areas Network. This network of 88 locations moni- ity is largely composcd of fallout from past atmospheric
tors radiation levels at one active and nine inactive low- nuclear weapous tests, natural radioactive constitucats
level radioactive waste management areas. from the decay chains of thorium and uranivm atlached
These waste management arcas are controlled- to dust particles, anc matenials resulting from interac-
access arcas and thus are not accessible to the general tions with cosmic radiation (for example, natural
public. Active and inactive waste areas are monitored tritiated water vapor produced by interactions of cosmic
for external penctrating radiation with arrays of TLDs radiation and stable water). Background radioactivity
(Table 1V-4). Averges at all sites were higher than the concentrations in the atmosphe ¢ are summarized in
average for the perimeter network. However, the range “1able 1V-5 and arc uscful in interpreting air sampling
of valucs at most sites largely overlapped those found data.
at perimetes and regional stations (Tables 1V-2 and Particulate matter in the atmosphere is prin..rily
IV-4). The extremes at Arca G (the active radioactive caused by the resuspension of woil that is deperd-at on
waste area) and Asca T (an inactive waste arca) have current meteorological conditions. Windy, dry days
been noted in previous years. These da‘a seflect the can increase the soil resuspension, whereas precipita-
results of past and present radioactive wasle tion (rain or spow) can wash out pasticulate matter in
management activitics. the atmosphere. Consequeatly, ther: are often large
. . daily and scasonal fluctuations in airborue radioactivity
C. Air Monitoring concentrations causcd by changing meteorological
1. Airborne Radioactivity. conditions.

b. Monitoring Network. The sampling
network for ambicat airborne radioactivity consists of
36 continuously opceratiag air sampling stations

a. Introduction. Natural atmospheric and fall-
out redioactivity levels fluctuate and affect measure-
menis made during the Laburatory's air sampling




1.OS ALAMOS NATIONAL LABORATORY

ENVIRONMENTAL SURVEILLANCE 1991

1981 1982 1982 1984 1985

imcludieg 3 regional, 14 perimeter, 14 onsite, and S
waste site stations. In addition, two quality control
stations are focated next to existing locations, The
regional monitoring stations, 2% to 44 ki (18 to 28 mi)
from the Laboratory, are located at Espaiola, Pojoacuc,
and Santa Fe. The data from these stations are used as
reference points for determining segional background
levels of atmospheric radioactivity, The 14 perimeter
stations are within 4 km (2.5 mi) of the Laboratory
boundary. One perimetes station was added in 1991,
and one station was changed from an on-site station in
1990 to a perimeter station in 1991, Fountcen on-site
stations are within the Laboratory boundary (Fig. 1V-4,
Table D-8).

In addition t¢ Station 27 at TA-34, which is part of
the routine air sampling network, four additional sta-
tions are Jocated at an active waste disposal site,

Qa G, TA-54, and onc station at the inactive waste

V.7
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Fig. IV-3. Summary of estimated maximum individual and maximum Laboratory
boundary doses from Laboratory operations (excluding contributions from cosmic,
terrestrizl, and medical diagnostic sources).

* No above-background Laboratory boundary doses, as measered by TLDs, were

recorded during 1991, Sce Section 1V.B.2 for discussior.

1991

1986
YEAR

1988 1989

disposal site, Arca AB, TA-49. In the past these
additional stations were not ideatificd 25 part of the
airnct system, and the data collected from these stations
were reported in a separate document (Soholht 1990),

The airnet monitoring network experienced
approximately 15% station downtime during 1991.
Sarples were unavailable because of vacuum pump
failures, power failures, and vandalism. The majority
of these probleins has been corrected.

¢. Analytical Results,

Gross Beta Radinactivity. Gross beta analy-
ses help in ~valvating general radiological air guality.
Beta aciivity lor auy siagle radionuclide cannot be
present in greater quantity then the totsl gross beta

oncentration. If gross beta activity in a sample is con-
sistent with past obscrvations and background, special
analysis for specific radionuclides is not required. if
the sample analytical results appear to be clevated, then
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Tuble IV-3. Comparison of 1990 and 1991 Keleases. uf
Radionuclides trom Luborutory Operations®

Activity Releaoed Ratio
Radionuclide Units 1990 |~'_l9l 1991:1990
H3 Ci 6,400 4,716 .7
3p uCi 9 17 1.9
Uranium pCi 240 336 id
Plutopium 1Ci 26 37 1.4
Gascous mixed activation producis Ci 123 56() 7,451 0.3
Mixcd lission products nCi 1,085 1,0 1.0
Particulate/vapor activation products i 0.0% 0.21 2.6
Spallation Products Ci 2 <().] <().1
Rounded Total Ci 131,322 63,633 0.5
1iquid EfMluents
Activity Released (mC'i) Ratio
Radionuclide 1990 1991 1991:1990
H3 12,000 10,600 09
BBINY UGy 253 124 0.5
137¢, 21 67 3.2
234y 0.07 0.07 1.0
234.230.24upy 0.8 1.3 1.6
HlAm 2.7 1.1 04
Other 574.6 52.5 0.09
Rounded Total 13,000 10,800 (0.8

4Detailed data are presented in Tables V-1 and V-2 for airborne emissions and Table 1V-26 for liguid

cffluents.

analysis for specitic radionuclides is required to con-
finm or deny a problem such as an unplanned release.
Tritium. In 1991, the regional mean con-
centration of tritivm as tritiated waicr inair (0.04] 20.9|
x 1012 uCi/mL) was Jower than the perimeter annual
mean (2.0 [20.9] x 1012 uCi‘ml.) and the on-site an-
nual mean (4.6]=1.1) « 1012 uCi‘mL). The waste
site’s annual mean (97.0 [=160.0] x 16-12 uCifml. was
21 times the on-site annual mean. The elevated
concentrations observed in the waste sites are at TA-54,
Arca G, an arca where tritivie contaminated waste is
disposed. The highest concentration observed in any
month was also al TA-84, Arca G (890.0 [ £270.0]
« 1032 uCi/mLy. These tritium concentrations are
<0.1%4 of the concentration guide in air, based on
DOE’s derived air concentrations for uncontrolled
arcas. Table IV-6 presents complete mnonitoring data.

IV-N

Thitium in rainwater was also analyzed by the
Geology and Geochemistry Group (EES-1) of the
Laboratory’s Earth and Environmental Scicnces
Division, as reported in Seciion VL2, The analytical
results demonstrate elevated levels of tritivm in rain-
water in the Los Alamos arca (320 tritium units [TUs )
samples compared to the expected worldwide average
concentration of 10 10 20 TUs. One tritivm uait is
equal to0 3.2 pCi/L of water.

Plutonium and Americium. Of the 92 air
sample analyses pedformed in 1991 for 23%Pu from
Jocations outside of the waste sites, only two samples
were above the minimum detectable limit of 4 x
10-1% uCi/mL. The highest concentration was observed
at a perimeter station located at East Gate. Other sam-
pling locations near this station did not indicate any

clevations in sample results. No explanation /
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Tuble IV-4. Duses Measured by TLIs at On-Site
Winte Disposal Areas during 1991

Number Doses (mrem) _
Area of TL.Ds Meun Minimum Maximum
A s 122 119 12§
B 14 12X 111 144
C 10 125 115 145
E 4 126 123 130
F 4 123 112 133
G 26 162 119 5¢9
T 7 141 115 251
U 4 124 121 130
v 4 13& 127 145
AB 10 124 109 136
Table 1V-5, Average Background £ oncentrutions of
Radioactivity in the Regional Atmiasphere
Radioactive EPAD Laborutory© DOE Guide for
Constituent? Units 1987-1989 1991 Uncontrolled Aread
Gross beta 10715 pCirml. 10.0 (0.0)¢ 7.8 (2.7) 9,000
H3 10- 12 uCi/ml. — 10 (0.9) 200,000
Uranium (natural) pr/m3 33.0 (49.0) 96.6 (Y.6) 100,000
2dspy 10~ 1 Ci/ml. 1.2 (0.1) 0.7 (0.6) 30,000
239.240py 10- ¥ WCisml. 07 (0.1) 0.9 (0.5) 20,000
“HAm 10- 13 uCi'ml — 29 (0.9) 20,000

“See Appendix D, Table D-38 for detection limits,

PEPA (19K7-198Y), Reports 49 through SX. Data are from the Santa Fe, New Mexico, sampling
location and were taken from January 1987 through Mayv 1989, Data for 1991 not available at

time of publication.

‘Data are annual averages from the regional stations (Espaiola, Pojoaque, Santa Fe) and were
tsken during calendar vear 1991

9Sce Appendix A. These values are presented for comparison.

“Uncertaintics are in parentheses.

V.y
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can be oflered tor this single snomalous observation of
A25120.36) ~ 10 10 uCirml.. However, all mcan air
concentrations of <3Py were less than 034 ol the
DOLE's derived sir concentration guide for uncontrolled
area, 3 - 100 0Ol

Fitteen samples tron the waste sites were analy zcd
tor = ¥Pu. The highest observation was 9.6 [21.2] x
19 2 uCinml, which is less than 014 of the DOE’s
derived air concentration guide.

The 1991 annual means fo: 2392%Py air concen-
trations for the regional (0.8 [20.5] « 10 18 pCinl),

perimeter (0.7 [28.6] x 1018 wCimby, on site (2.4
[£0.7] <« 1018 uCi/ml.) and waste site stations were all
less than 0.19 of the DOE derived air concentration
guide tor controlled and uncontrolled arcas. The
maximum concentration olnerved was (31.4[22.6) =
10-1% WCizml) at the on site TA-54, Arca G sampler.
The sampleris Jocated in a controlled arca whese
contaminated waste is stored and disposed. Tables
IV-7 and 1V-8 present complete monitoring data.
Measured 41 Am concentrations were all less than
0.1% of the DOE’s derived air concentration guides for
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Fig. IV-4. Approximate Jocations o or near the Laboratory site for sampling aitborn -adionuclides.
{Dacs not show Regional Stations; specific locations are presented in Table D-R.)
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‘Table IV-6. Airborne Tritium as Tritiated Water Concentrations for 1991

Concentrations (pCi/m? {10 12 (Ciyml )

\

IV-11

Total Air  No.of  No.of Mean as a
Volume Monthly Samples Percentage of
Station Lacat.on? (mY)  Samples  <MDLP  Maximum®  Minimum®  Mean© Guided
Kegional Stations (28-44 km), Uncontrolled Arcas (Off Site)
1. Espaiola 1Y 10 10 28 (09) =32 (L7) -0.1 (0.9) <0.1
2. Pajoaque M 4 2 6.3 (L2 -07 (1.3) 29 (10) <0.1
3. Santa be N2 4 7 IR (15) =35 (=20 -1.3 (0.8) <().1
Group Summary 22 19 63 (1.2) -35 (-2.0) 04 (09) <.l
Perimeter Stations (0-4 km), Uncontrolled Arcas (Off Site)
4. Barranca School 84 6 6 1.2 (06) -07 (20) 0.1 (0.8 <(.1
S Arkansas Avenue 34 2 2 05 (04) 03 (04) 04 (049) <().]
6. 48th Sirect 107 10 8 260 (0.8)  -05 (1Y) 44 (28) <().1
7. Shelt Station 63 7 6 49 ( 1L.2) =25 (-3.5)  L-0.0) <(0.1
S MeDonald's 137 9 3 6.5 (1.3) 09 (02) 39 (0.7) <().1
Y. Los Alamos Airport 61 S S 08 (05) =02 (03) 03 (0.2) <0).1
10, East Gate 96 9 6 126 (1.7) 0.3 (12) 38 (1.0) <().1
11, Well PM-1 72 ¥ 7 36 (1O 0S5 (1L1) 1.0 (0.7) <().1
12. Roval Crest
Trailer Park 182 9 N 39 (L) 02 (01) 23 (0.7 <0.1
13. White Rock,
Pinon School M 5 3 68 (1.6) <11 (15) 24 (1.2) <().1
14, Pajarito Acres 79 Y 7 46 (12) =17 (1.5) 1.0 (L6) <().1
153, White Rock
Fire Station K1 8 8 1.6 (08) -04 (03) 04 (049) <().1
16, White Rock
Nazarene 13 9 8 31 (0.6) 0.0 (09 11 (0.5) <().1
17. Bandelier 64 9 8 214 (25) -06 (06) 28 (0.7) <().1
Group Summary 115 82 A6 (08) =25 (-3.5) 20 (09) <0.1
On-Site Stations, Controlled Areas
19. TA-21, DP Site 100 Y ] 206 ( 2.6) 26 (04) 119 (1.6) <0.1
200 TA-21, Arca B 27 4 1 81 (L7 30 (12) 56 (1.6) <0).1
21 TA-6 104 9 8 9.2 (14) L1 (1.0) 1.6 (0.9) <().1
220 TAS3 (LLAMPY) 57 7 6 42 (1 0.0 123) 11 (0.8) <().1
23 TA-52, Beta Site 194 Y ) 132 (20)  -04 (0S5) 3.7 (1.0) <().1
24. TA-16, S-Site 103 Y ¥ 43 (1.2) =23 (1.0) 04 (0.9) <().1
250 TA-16-450 O 5 5 22 (14) -08 (12) 06 (09) <().1
26, TA-49 K2 K 7 33 (0.7 00 (013) 09 (0.3) <(.1
27. TA-5 Y6 L 2 064 (28 02 (03) 115 (14) <0).1
N TA33 34 4 2 54 (1.0 02 (05) 32 (1.0 <().1
9. TA-2 (Omega) 62 6 1 103 ( 1.8) 08 (02 52 (1.0) <0.1
0. Booster P-2 86 8 6 87 (27) -03 (04) 27 (13) <().1
31, TA3 51 5 0 336 (58 98 ( 1.5) 153 (2.4) <().1
32 TA-4K 12 2 2 29 (26) -27 (-1.6) 0.1 (0.5) <().1
Group Sunumary 93 54 336 (58) =27 (-1.6) 4.6 (1.1) <0.1
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Totul Air  No. of
Volume Monthly Samp

Table 1V-6 (Cont.)

No. of

Concentrations (pCi/m- [10 12 uCi/milL])

Mean as o

les Percentage of

ASee Fig, V-4 for map of local stations.

PMinimum detectable limit = 2 x 10717 uCi/mL.
‘Uncertaintics are in parentheses,

dControlled arca DOE Derived Air Concentration = 2 x

coiilisiied and uncontrolled arcas. The perimeter mean
{(0.%120.4] x 10°18 uCisml) and the ou-site mean (2.2
[20.6] x 10-13 uCifmb) were not significantly greater
this the regional mean (2.0[20.9) < 10-3¥ pCi/ml).
The station with the highest observed concentration
(14.5{21.5) x 10°18 uCi/mL) was the on-site location
TA-54, Arca G. Table IV-9 presents complete
wmonitoring data for americium.

Uranium. Because uganivm is 4 naturally
oecurring radionuclide in soil, it is found i airtborne
soil particles that have been resuspended by wind or
mechanical forees (for example, vehicle or construction
activity). As a result, uranium concentrations in air are
heavily dependent on the inunediate environment of the
air sampling station. Stations with relatively higher
annual averages or maximums are in dusty areas, such
as Santa Fe, Pojoaque, and Espaiiola, where heavier
accumulation of dust on filters results in increased
amounts of natural uranium in the samples. This
accounts fer the larger uranium concentrations at
reggional stations.

The 1991 annual means for uranivm concentrations

in air for regional, perimeter, on site and waste sites

Stition L ocution® (') Sumples <MDLE Maximum®  Minimum¢  Mean® Guided
Waste Site Stations, Contralled Areas
33. Awca AB 84 ] 7 36( 09) -04 (-0.1) 091 10)  <i.d
34 Area G-1
NE Corner 75 X 3 520( 6.6) 04 (0.2) 22.7( 2.6) <().1
35 Area G-2
South Fenee 93 10 4 RY00 (270.0) 160 ( 49)360.0(110.0)  <0.1
36. Arca G-3
Gate 55 6 5 59( L7)  -12 (13) 13(07) <01
37. Area G-4 H,0 Tank 64 i 1 14.0( 1.8) 18 (02) 8.6(1.2) <().1
Group Sunuary KB} 200 BYGO(270.0)  -1.2 ( 1.3) 97.0(160.0) <().1

10-3 uCi/mlL;

uncontrolled area Derived Concentration Guide = 1 x 10-7 uCi/L.

were 108.8 (2 10.9) pg/m3, 39.2 (2 2.9) pgind, 56.5

(£ 5.1) p/m3, and 45.8 (2 4.6) pg/m3, 1espectively. All
measured aunual means were <0.1% of the DOE’s
concentration guides for uranium in air for controjled
and uicontrolled areas. No citects attributabide to
Labortory operations were observed. See Tabie 1V-10
for 1991 uranium monitoriny data.

d. Air Monitoring at Area (; and Area AB.

In addition to the routine air mosnitoring pesformed
for the environmental sunveillance program, four addi-
tional air samplers ane operated within the Area G con-
trolled arca at TA-54 as pat of a program monitoring
on-site conditions at radioactive waste management
arcas. A fifth air sampler is operated at Arca AB at
TA-49 as part of the same program.

These samplers measure air concentrations of H?,
total uranium, 238Py, 239.230Py_and 24'Am. The Arca G
samplers are located near active waste disposal opera-
tions arcas, and the measured zir concentrations reflect
these operations. The air sanipling results for 1991 ase
given in Tables 1V-6 10 IV-10. All measured ais con-
centrations are less than 0.1% of the DOE's

IV-12
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radioactivity concentration guides (Derived Air Con- 1991 10 be 5.8 aCi/m* (5.8 x 10 uCisal), which is

centirtions) for on-site arcas. Although the radioactiv- less than 0.1% of the DOE concentration guide for on-

iy concentration guides tor otl-site arcas (Derived site arcas. The highest annual average concentration

Cancentration Guides [DCG]) da notapply 10 these on- observed at this Jocation was 1.5 1Ci/m?, mcasurced

site arcas, the annual average air concentrations during 198K, also less than 0.1°% of the DOE concen-

measured during 1991 alsoare Jess than 0172 of these tration guide for on-site arcas. The highest single

moie sestnctive DCGs. sample was 326 aCi/m3. Mcasurements from the other
Air concentrstions measured by the samplers at air samplers at Area G indicated that the source of the

Arci Goare shightly clevated above background but are inereased concentration was a small Jocalized arca

s than O.1% of the concentration guides. The Y fu viose ot G-1 air sampler. A siall area that was

air concentration atsampler G- was measized during

Table 1V-7. Airborne 28Pu Concentrations for 1991

____Concentrations (aCi/m* {1618 4Ci/ml.})
Total Air  No.of No. of Meun as a

Volume Quarterly Samples Percentage of
Station Laocation® (m?) Samples  <MDLP Maximum®  Minimum¢ Mean® Guided
Kegional Stations (28--44 ki, Uncontrolled Areas
1. Espaiola 68,003 3 3 00 (00) =03 04 =01 (05) <0.1
2. Pojoiqur 16,685 1 1 0.7 (1.0 07 (1.0) 07 (1.0)  <0.1
3. Sauts Fe K(,627 4 4 1.3 (0.9) -0.3 {0.3) 04 (06) <01
Ciroup Sununary ¥ 8 1.3 ( 09) -0.3 (0.4) 0.3 (0.6) <0.1
Perimeter Stations (-4 ki), Uncontrolled Areas
4. Barranca School 74,783 3 3 0.2 ( 0.2) -0.6 (0.6) -0.1 (0.4) <0.1
3. Arkansas Avenue 29,24 1 1 0.0 ( 0.0) -0.3 (0.2) -03 (0.2) <0.1
6. A8th Street 96,046 4 4 04 (0.6) -0.4 (0.4) 0.1 (0.5) <0.1
7. Shell Station 93,948 4 4 1.5 ( L.1) -0.2 (0.4) 0.8 (06 <0.1
8. MeDonald's 92,392 4 4 1.1 ( 1.2) 0.0 (0.9) 0.7 (0.7) <0.1
9. Los Alamos Airport 43,065 2 2 0.7 (0.7 0.4 (0.9) 06 (U8) <0.1
T0. Last Gate 10,833 4 3 3259 (36.5) -0.2 (04) 817 95) <03
1L Well PMA) 161,572 4 4 0.4 (0.5) -0.4 (0.5) -0.1 (04) <0.1
12, Royal Crest
Trailer Pask 69,245 3 3 19 ( 0.8) 0.0 (0.4) 07 (16) <01
13, Whiie Rock,
Piton School 43.721 2 2 09 ( 09) 0.3 (0.3) 0.6 (0.6) <(.i
14, Pajarite Acres 70,949 3 3 0.5 (0.3) 0.1 (0.1) 0.3 (04) <0.1
15. White Rock
Fire Station 71.810 5 3 0.5 (05) 0.0 (0.5) 02 (05) <0.1
16, White Rock
Nazarcne 101,544 4 4 0.6 ( 0.6) 0.0 (0.4) 0.2 (0.4) <1
17. Bandelicr 63,776 3 3 1.5 ( 0.5) 0.2 (0.5) 0.8 (0.5 <0.1

Group Summary 44 43 3259 (36.5) -0.6 (0.6) 78 (1.3) <0.1

N !

IV-13
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Table IV-7 (Cant.)

™

Concentrations (8Ciym3 [10-1% 4Ci/n:L])

N

aSce Fig. IV-4 for map of on-site and perimeter stations.
PMinimum dctectable limit = 4 x 10-!8 uCi/mL.
SUncertainlics are in parenthescs.
dControlled arca DOE Derived Air Concentration = 2 x 10-12 uCi/mL;
univontrolled arca Derived Concentration Guide = 3 x 10-13 uCi/mL.

V-14

Total Air  No., of No. of Mean as o
Volume Monthly Samples Percentage of
Station Location® (m?) Samples  <MDLY  Maximum®  Minimum¢ Mean® Guided
On-Site Stations, Controlled Areas
19. TA-21, DP Site 9,917 4 4 1.5 ( 0.6) 0.2 (0.6) 0.8 (0.5) <O.t
20 TA-21, Arca B 9,602 ! 1 0.0 ( 0.0) 0.0 (1.0) 00 (1.0)  <0.1
21. TA-6 77,254 3 4 04 (07) =08 (0.7) 00 (0.8) <01
22, TA-53 (LAMPEF) 69,279 3 3 0.6 (0.5 0.2 (0.2) 04 0.4) <01
23. TA-52, Beta Site YROK3 X 4 10 (06) -02 (0.4) 03 (0S5 <0
24. TA-16,S-Site 101,140 4 4 14 (07 =07 @7 02 05) <01
25, TA-16-450 28,566 ! 1 0.7 ( 0.6) 0.7 (0.6) 0.7 (0.6) <0.1
260, TA-49 101,596 4 4 0.2 (0.5) -0.3 (0.5) -0.1 (0.5) <0.1
27. TA-54 74,297 3 3 2.5 ( 0.9) 0.4 (0.5) 14 (0.6) <0.1
28. TA-33 46,522 2 2 0.4 ( 0.0) -1.2 (L.2)  -0.6 (0.8) <0.1
29. TA-2 (Omega) 71,9608 4 4 1.1 ( 1.5) -0.4 (0.4) 03 (0.8) <0O.1
30. Booster P-2 65,812 3 3 1.1 ( 1.0) 0.3 (0.6) 0.7 (0.7)  <0.1
31. TA-3 39,586 2 1 3.7 (09) 1.7 (0.9) 27 (09) <01
32 TA-48 16,175 1 1 0.0 { 0.0) 0.0 (0.6) 0.0 (0.6) <0.1
Group Summary 40 39 3.7( 0.9) ~-1.2 (1.2) 0.5 (0.6) <0.1
Waste Site Stations, Controlled Areas
33. Arca AB 103,066 4 4 0.6(05) -09 (L1) =00 (0.6) <01
34. Arca G-1
NE Corner 106,459 4 2 9.6 ( 1.2) 1.6 (0.5) 58 (1.2) <01
35. Arca G-2
South Fence 97,618 4 4 1.9 ( 1.0) 0.2 (0.5) 0.8 (0.6) <0O.i
36. Arca G-3
Gate 24,100 1 1 1.0 ( 0.6) 1.0 (0.6) 1.0 (0.6) <0.1
37. Arca G-4 H>() Tank 49,124 2 2 1.3 ( 0.6) 0.5 (10.6) 0.9 (0.56 <0.1
(iroup Summary 15 13 9.6( 1.2) -09 (1.1 19 (0.7) <0.1
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Table IV-8. Airhorne 293400y Concentrations for 19%1

Concentrations (aCi/m? [10-18 uCi/ml.))

\

IV-13

Totul Air  No.of No. of Mean as a
Volume Quarterly Samples Percentage of
Station Location® (m%  Samples <MDLP Maximum®  Mininum® Mean© Guided
Regional Stations (28-44 kin}, Uncontrolled Areas
1. Espanola 68,605 3 3 0.3 (0.9) -0.2 (0.3) 0. (0.3) <04
2. Pojoaque 16,688 1 1 2.6 (1.9) 26 (1.1) 26 (1.1) <01
3. Sama Fe R0,627 4 4 16 (0.7) 0.2 (04) 09 (0.5) <0.1
Group Summary ¥ 19 26 (1.1) 0.2 (0.3) 08 (0.5) <0.1
Perimeter Stations (0-4 km), Uncontrollied Areas
4. Barranca School 74,783 3 3 0.7 (0.6) -0.2 (0.2) 0.3 (0.4) <0.1
S, Arkansas Avenue 29,241 1 1 0.1 (0.3) 0.1 (0.3) 0.1 (03) <0.1
6. 48th Strect 96,046 4 4 0.2 (0.3) 0.2 (04) 0.1 (04) <0.1
7. Shell Station 93,948 4 4 1.8 (1.4) 0.2 (0.5) 1.0 (0.7) <0.1
8. McDonald's 93,392 4 4 1.6 (0.8) -04 (0.4) 08 (0.6) <0.1
9. Los Alamos Aitport 43,065 2 2 0.9 (0.5) 0.4 (0.4) 0.7 (0.5) <0.1
10. East Gate 100,833 3 3 6.1 (5.4) 0.8 (0.4) 25 (1.8) <0.1
11, Well PM-1 101,572 4 4 0.6 (0.4) -0.2 (0.3) 0.2 (04) <0.1
12. Ruyal Crest
Trailer Park 69,245 3 3 0.8 (0.6) 0.0 (0.4) 03 (0.5) <0.1
13. White Rock,
Piiion School 43,721 2 2 1.3 (0.7) 1.2 (0.5) 1.3 (0.6) <0.1
14, Pajarito Acres 70,949 3 3 0.2 (0.2) 0.0 (0.49) 0.1 (04) <0.1
15. Whitz Rock
Fire Station 71,810 3 3 0.7 (0.3) 0.4 (0.5) 06 (04) <01
16. White Rock
Nazarene 101,544 4 4 1.3 (0.6) 0.0 (0.4) 07 (04) <0.1
17. Bandelier 63,776 3 3 0.6 (04) 0.0 (0.6) 03 (0.5) <0.1
Group Summary 44 43 6.1 (5.4) -04 (0.49) 0.7 (0.6) <0.1
On-Site Stations, Controlled Arcas
19. TA-21, DP Site 99,917 4 3 34 (0.8) 04 (0.3) 1.3 (05) <01
20. TA-21, Arca B 9,602 1 1 25 (1.0) 2.5 (1.0) 25 (1.0)  <0.1
21. TA-6 77,254 4 4 1.5 (0.5) 0.5 (04) 1.0 (0.6) <0.1
22. TA-53 (LAMPF) 69279 3 M 64 (1.2) 0.9 (0.4) 3.0 (07) <0.1
23. TA-52, Beta Site YK, (183 4 4 1.4 (0.5) 0.2 (0.5) 0.7 (04) <0.1
24. TA-16, S Site 101,140 4 i 1.2 (0.9) -0.5 (0.3) 0.7 (0.6) <0.1
25. TA-16-450 28,566 1 1 1.3 (0.5) 1.3 (0.5) 1.3 (0.5) <0.1
20, TA-49 101,596 4 3 43 (1.1) 0.8 (0.5) 1.7 (05) <0.1
27. TA-54 74,297 3 1 31.4 (2.6) 1.6 (0.7) 182 (1.7) <0.1
2%. TA-33 46,522 2 2 1.2 (1.2) 0.2 (0.3) 07 (07) <0.t
29, TA-2 (Omega) 71,968 4 4 1.5 (1.8) -0.3 (0.3) 0.5 (0.8) <0.1
30, Booster P-2 65,812 4 3 1.0 (0.7) 0.0 (0.6) 0.5 (06) <0.1
31. TA3 39,586 2 2 14 (0.6) 1.0 (0.5) 1.2 (06) <0.1
32, TA-48 16,175 1 1 0.6 (0.9) 0.6 (0.9) 06 (09) <0.1
Group Summary 40 35 31.4 (2.6) -0.5 (0.3) 24 (0.7) <0.1
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Table 1V-8 (Cont.)

~

Concentrations (aCiym? |10-13 uCi/ml.))

Kotal Alr  No.of  No.of Mean as a
Volunme Maonthly Samples Percentuge of
Stution ocation® (m?) Samples <MDLP  Maximum®  Minimum® Mean® (;uidc“_
Waste Sate Stations, Controlled Areas
3. Arca AB 103,066 4 4 07 (03)  -05 (O.1) 01 B3) <01
4 Arca G-I
NE Ceruer 100,459 4 2 134 (1.5 1.3 (0.9) 50 (rgy <01
35 Area G-2
South Fence 97,618 4 4 1.3 (0.6) 03 (0.5 08 05) <0.1
36. Arca G-3
Gate 24,100 1 1 2.7 (0.7) 2.7 (0.7) 2.7 (0L7) <01
37. Arca G-4 Hy0 Tank 49,124 2 2 1.5 (0.6) 07 (04) 1.1 (0.5) <0.1
Group Summary 15 13 134 (1.5) 0.5 (0.1) 1.9 (0.6) <0.1

“Seo Fig. V-4 for map of local stations.
bMinimum detectable Jimit = 3 x 10-15 uCi/mL.
‘Uncertaintics are in parentheses.

dControlted arca DOE Derived Air Concentration = 2 x 10-1? uCi/mlL;
uncontrolled arca Derived Concentration Guide = 2 x {(-14 uCi/mlL.

used for equipment storage located 40 m sauthwest of
G-1; it had %Py soil concentrations of up to 40 pCi/g.
This area was retediated in 1990, and air concentra-
tions at G-1 decreased to present levels. No inereases
in any of the off-site air concentrations were observed
in the ambicnt air sampling network during this time
period.

Air concentrations of H were observed to be ele-
vated at air samplee G-2. The 1991 average air con-
centration was measured to be 360.0 (= 110.0) pCi/m?
(360.0 | £ 110.0} x 10-}2 uCi/mL). This concentration is
less than 6.1% of the on-site concentration guide. All
other air samplers at Area G measured H? concentra-
tions within the range of those observed cisewhere.
The G-2 air sampler is located from 7 to S0 m south of
shafls used to dispose of higher level waste containing
tritiwin and retlects the air concentrations close to these
shafts.

Other radionuclide air concentrations were also
small percentages of the concentration guides and
reflected ongoing nperations at Ares G during 1991,

\Thc total effective dose to a member of the public from

all Arca G operations during 1991 was estimated using
CAP-88 to be 0.009 mrem/yr (1991), or less than 1% of
the EPA radiation limit. These doses are similar to
doses estimated for operatiovs in previous years. These
estimates are cosfinned by routine environmentai
monitoring in off-site arcas. All measured air concen-
trations in off-site arcas were less than 0.1% of the
DOE concentration guides.

The measured air concentrations at the TA-49 air
sampler showed no increase above background levels.
TA-49 is an arca along the southern boundary of the
Laboratory where below ground experitments were pee-
formed with fissionable material (plutonium and
cnriched uranium) during 1959-1960.

2. Nonradioactive Air Quality.

a. Introduction. Inadditioa to the radiojogical
monitoring actwork, the Laboratory operates a network
of nonradiological ambicat air monitors. Because the
Los Alames arca lics in a remote arca far {rom large
wetropolitan arcas and major sources of air pollution,
extensive monitoring has not been conducted. The

IV-16
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‘Tuble 1V-Y. Airborne ¥ Am Concentrations for 1991

Total Ale No, of

Concentrations (aCi/m3 (10718 uCiyml.))

\

No. of

Volume Quarterly Samples

Percentuge of

Mesnaus s

1See Fig. 1V-4 for map of station locations.
bMinimuin detectable limit = 2 < 10-18 (Ci/mL.
*Uncertaintics are in parentheses.

dControlled arca DOE Derived Air Concentration = 2 x 10712 uCi/mL;
uncontrolled area Derived Concentration Guide = 2 x 10-14 uCi/mL.
QTE: Oniv those Airnet stations listed in this table are sampled for 241Am.

1v-17

Station Locatior mY Samples <MY Maxs Min¢ Meun® Guided
Regional Station 4 km), Uncontrolled Area
3. Santa Fe 80,627 4 2 29 (0.9) 14 (09 20 (09) <0.1
Giroup Sunmnary 4 2 29 (0.9) 1.4 (0.9) 20 (0.9) <0.1
Perimeter Stations (0= km), Uncontrolled Areas
Y. Los Alamos Aisport 43,0065 2 1 2.1 (L) 1.7 (0.7) 1.9 (0.8) <0.1
10, tast Gate 100,833 4 4 1 (0.8) 0.0 (04) 4.8 (0.5) «<0.1
13. White Rock,
Piiion School 43,721 2 2 1.1 (0.5) 0.0 (0.0) 05 (1.3) <01
15. White Rock
Fire S1ation 71,810 3 3 1.1 (0.S) 0.0 (0.0 0.6 (03) <0.1
16. White Rock
Navzarene 73,472 3 3 19 (04) 0.0 (0.0) 0.5 (0.3) <0.1
Group Summary 14 13 2.1 (L) 0.0 (0.9 08 (04) <0.1
On-Site Stations, Controlled Areas
20, TA-21, Arca B 9,602 1 1 0.0 (0.0) 0.0 (0.0) 0.0 (0.0) <0.1
21. TA-6 77,254 4 4 1.7 (0.8) 0.0 (0.0) 09 (0.5 <0.1
22. TA-53 (LAMPF) 69,279 3 3 1.6 (0.7) 0.0 (0.0) 0.7 (04) <0.1
24, TA-16, S Site 101,140 4 4 1.7 (0.7) 0.2 (0.3) 1.2 0.6) <0.1
26. TA-4Y 101,596 4 4 1.6 (0.7) 0.6 (0.6) 1.1 (0.6) <0.1
27. TA-54, Arca G 74,297 3 0 145 (LS) 34 (1.0) 108 (1.4) <0.1
30. Booster P-2 635,812 3 2 22 (0.9 0.0 (0.4) 1.0 (0.7; <0.1
31. TA3 39,384 2 2 1.6 (0.8) 1.3 (0.5) 1.5 (0.7; <0.1
Group Summary 24 20 145 (1.5) 0.0 (0.0) 22 (0.6) <0.1
Waste Site Stations, Controlled Areas
34, Arca G-1
NE Corner 46,025 2 1 85( 1.5) 1.1 (0.8) 58 (1.2) <0.1
35. Area G-2
South Fenee 47,422 2 2 0.9 ( 0.8) 08 (0.5) 09 (0.6) <0.1
36, Arca G-3
Gale 24,100 1 1 20( 09) 20 (0.9 20 (09) <01
37. Arca G-4 H,0 Tank 23,906 1 1 0.9 ( 0.7) 0.9 (0.7) 09 (0.7) <0.1
Group Summary 6 5 £5( 1. 0.8 (0.5) 24 (09) <0.1
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Tuble 1V-10. Airborne Urunium Concentrutions for 1991

Cancentrations (pg/m-)

N

IV-18

Total Aivr - No.of  No.of Mean as a
Volume Quarterly Samples Percentage of
Station Location® (m?) Samples  <MDLP Maximum®  Minimum¢ Meant Guided
Regional Stationys (28—44 km)}, Uncontrolled Areas
I. Espaitola 68,005 3 0 YRT7 (9K)  355(3.5) 608(6.1) <O
2. Pujuaque 16,685 1 0 1574 (15.7)  157.4(15.7) 1574(15.7) <0.1
3. Sama Fe 80,627 4 O 1163 (11.6) 103.7(10.4)  108.3(10.8) <01
Group sunmnary 8 0 1574 (15.7) 35.5( 3.5) 1088(10y) <0,
Perimeter Stations (04 km), Uncontrolled Areas
4. Barranca School 74,783 3 0 921 ( 9.2) 325(3.2) SBY(59) <01
5. Arkansas Avenuse 29,241 1 0 39.5 (39) 39.5(39) 39.5(3.9) <0.1
6. 48th Strect 96,046 4 0 662 (66) 224(22) 366(37 <01
7. Shell Station 93,948 4 0 86.6 ( 8.6) 249( 2.5) 519(52) <01
8. McDonald’s 92,392 4 0 1092 (11.0) 1I8.3( 1.8) 53.5( 53) <0.]
9. Los Alamos Airport 43,065 2 0 895 ( 89) 81.1( 8.1) 853( &5) <0.1
10. East Gate 100,833 4 0 615 (6.2) 26.7( 2.7y  42.9( 43) <01
11. Well PM-1 101,572 4 0 58.2 ( 5.8) 13.3( 1.3)  304( 3.0) <O.1
12. Royal Crest
Trailer Park 69,245 3 0 385 (3.8) 199(19) 28.6( 28 <0O.1
13. White Rock
Piion School 43,721 2 0 174 ( 1.%) 13.2( 1.3)  153( 1.6) <0.1
14. Pajarito Acres 52,932 2 0 37.0 ( 3.7) 145( 1.5) 258(2.6) <01
15. White Rock
Fire Station 71,810 3 0 45.7 ( 4.6) 17.6( 1.7y  347( 35) <0.1
16 White Rock
Nazarene 101,544 4 0 514 (5.1) 114( 1.2)  253( 25) «<0.]
17. Bandelier 63,776 3 0 25.3 (1 2.5) 14.1( 14) 20.5( 20) <0.1
Group Summary 43 0 1092 (11.0) 11.4( 1.2)  39.2( 39) <0O.1
On-Site Stations, Controlied Areas
19. TA-21, DP Sile 99,917 4 0 982 (99)  235(23) 645(65) <0.1
20. TA-21, Arca B 9,602 1 0 44.4 ( 4.49) 444( 44) 4d3.4( 44) <01
21. TA-6 77,254 4 0 833 ( 84) 32.0( 32) 535(S54 <01
22. TA-53 (LAMPF) 69,279 3 0 62.3 ( 6.3) 225( 2.2) 39.1( 39 <01
23. TA-52, Beta Siie 98,083 4 0 1285 (12.8) 20.0( 2.0) S555(55) <0.1
24. TA-16, S Site 101,140 4 0 62.2 ( 6.3) 24.7( 2.5) 440( 4.49) <0
25. TA-16-450 28,566 1 0 35.1 ( 3.5) 35.1( 3.5) 35.1( 35 <041
26, TA-49 101,596 4 0 39.7 ( 4.0) 11.4( 1.2y 233( 23) «<0.]
27. TA-54 74,297 3 0 1004 (10.0) 34.7( 34) 612(6.1) <0.1
28. TA-33 46,522 2 0 186 ( 1.8) 6.2( 0.6) 124(1.2) <0O.1
29. TA-2 (Omega) 71,968 4 1] 67.8 ( 6.8) 255( 2.5) 4R.1( 4K8) <01
30. Booster P-2 65,812 3 (] 66.5 ( 6.7) 3500 3.5) S18(52) <01
31. TA3 39,568 2 0 79.3 ( 7.9) 40.6( 4.0) 599( 5.0) <01
32. TA-48 16,175 1 0 1139 (11.4) 113.9(11.4) 1139(114) <0O.1
Group Summary 40 0 1285 (12.8) 6.2 (0.6) S50.5( 5.1) <0.1
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Table 1V-10 (Cunt.)

Concentrations (py/m-*)

Waste Site Stusions, Controlled Areas

33. Arca AB 103,006 4 0 822 (82)  209( 20) S0.7(5.1) <0.1
M. Arca G-

NE Corner 100,459 4 0 838 ( 8.4) 27.8( 28) 48.7(49) <0.1
35, Arca G-2

South Fenee 97,618 4 0 83.2 ( 8.3) 30.3( 3.0) 464( 4.7) <0.1
36. Arca G-3

Gate 24,110 1 0 34.1(34)  34.1(34) 341(34) <01
37. Arca G-4 Hy0 Tank 49,124 2 0 882 (8.8)  10.3( LO) 49.2( 49) <0.1
Group Summary 17 0 88.2( 8.8) 10.3( 1.0) 45.8( 4.6) <0.1

4See Fig. 1V-4 for map of local stations.
"Minimum detectable limit = 1 pg/m3.

‘Uncertainties are in parentheses.

dControlled arca DOE Derived Air Concentration = 2 x 108 pg/m3;
uncontrolled arca Derived Concentration Guide = 1 x 105 pg/m3,

Laboratory operates monitons 10 routinely measure pri-
mary (or "criteria”) pollutants, National Emission
Standards for Hazardous Air Pollutants (NESHAP) for
teryllium, acid precipitation, and visibility. In 1991,
the Laboratory also monitored toxic air pollutants
(TAPs) as part of a short-term study.

h. Monitoring Network. The nonradiological
monitoring netwoerk consists of a varicty of monitoring
stations: one crite na pollutant monitor, nine beryllium
monitors, one acid 1. 'n monitor, and one visibility
monitoring station. For the 1991 TAP study, five addi-
tional monitoring sites were used.

¢. Primary Pollutants. Although it is Laboratory
owned, the New Mexico Environment Depanment
(NMED) operates the -riteria pollutant monitoring sta-
tion south of TA-49, avjacent to Bandelier National
Monument. This station, which began operation in the
sccond quarter of 199%), continuously monitors air con-
centrations of pitrogen dioxide (NO,), ozone (O3), and
sulfur dioxide (SO,). Filters to trap small particulate
matter (less than 10 microns in diameter - PM ) are

\_

collected every 6 days and weighed. The NMED ana-
lyzes all results and provides the results to the Labo-
ratory. Measured ozone coacentrations do nat exceed
the federal primary or secondary standard. However,
the maximum hourly concentration exceeded the New
Mcxico ambient standard.

d. NESHAP (Beryllium). The Laboiatory con-
ducts beryllium monitoring at ninc monitoring stations;
one regional station (28-44 km), four perimeter siations
(0-4 km), and four on-site stations. Quarterly samples
are aken and analyzed. Table 1V-11 presents the
results for 1991, All concentrations werz well below
the New Mexico ambicnt air standards.

e. Acid Precipitation. The Environmental Pro-
tection Group (EM-8) opcerates a wet deposition station
that is part of the National Atmospheric Deposition
Program (NADP) network. The station is Jocated at the
Bandclicr National Monument. The corrected 1990 and
1991 annual and quarnterly deposition rates are
presented in Table IV-12.

/

IvV-19
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Table 1V-11. Airborne. Beryllivm Concentrations for 1991

R

Totul Air No. of
Volume Quarterly . Concentrations (ng/m*)
Stution Location® (m?) Sampies Maximum® Minimum” Meun®

Regional Stutions (28-44 km), Uncontrolled Areas

004 (0.02) 003 (002) 004 0.02)

CO4(0.02) 003 (062)  0.04 (0.02)

0.02 ©01) 002 (0.00) 0.02 {0.01)
002 (001)  0.01 (0.00) 0.01 (0.01)
0.04 (0.00) 001 (0.00) 0.02 (0.00)
0.02 ©01) 001 (0.00) 0.01 ((.00)
0.01 (0.00) 001 (0.00) 0.01 (0.00)

004 (VO1) 001 (.00 0.02 (0.00)

006 (001) 001 (VOU) 003 (.00
002 (0O1) 002 (0O1) 002 (V.O1)
001 (0O0) 001 (0O1)  0.01 (0.00)
004 (0.01) 004 (001)  0.04 (0.01)
001 (0.00) 001 (VOD)  0.01 (0.60)

Pujuayue 22,288 2
Group Suminary 2
Perimeter Stations (0-4 km), Uncontrolled Areas
Barranca School 60,004 3
Los Alamos, 48th Strect 70,737 3
Shell Station 67,584 3
Pajarito Acres 70,949 3
Bandelicr 37,528 2
Group Summary 14
On-Site Stations, Controlled Areas
TA-52 Beta Site 69,6849 3
TA-16 S-Site 74,66% 3
TA-16-450 43,139 2
TA-34, Arca G by QA 28,872 1
TA-3 39 586 2
Group Summary 11

3Sce Figure 1V- 4 for map of on-site and perimeter stations.
bUncertaintics 2re in parentheses.

Deposition rates for the various ionic specics vary
widely and are somewhat depeident on precipitation.
The highest deposition rates usually comcide with high
precipitation. The lowest rates normially oceur in the
winter, probably reflecting the decrease in wind-blown
dust. The ions in the rainwater are from both nearby
and distant anthropogenic and natural sources. High
nitrate and sulfate deposition may be caused by anthro-
pogenic sources, sech as motor vehicles, copper
smeltens, and power plants.

The natural pH of rainfall, without anthropogenic
contributions, is unknown. Because of the contribution
from cntrained alkaline soil particles in the southwest,
natural pH may be higher than 5.6, the pH of rainwater
in cquilibrium with atmospheric carbon dioxide. Some
studies indicate that there may be an inverse relation-
ship between clevation and pH effect that lowers the pH
of samples measured in the ficld.

-
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006 (001) 001 (VO1) 002 (©.00)

f. Visibility. The Laboratory operates one trass-
missometer to measure visibility, adjacent to Bandelicr
National Monument. As shown in Table 1V-13, typical
visibility is high in the arca, with median visibilitics of
almost 130 km (82 mi). Summers show the lowest
visibility, duc to high bumidity associated with
common afternoon thunderstorms. About 10% of the
time the visibility exceeded 190 kin (118 mi) with the
maximum visibility exceeding 223 km (140 mi). These
visibilitics are characteristic of clean air arcas in rela-
tively arid clinates. Visibility results also ase provided
to the i dational Park Service for publication.

g. Toxic Air Pollutants. During January 1991,
the Laboratory conducted a short-term, intensive air
menitoring program to estimate the impact of chemical
cmissions on the ambicnt air environment. Sampling
and analysis of indicator chemicals requised an
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Table 1V-12. Ani.ual und Quarterly Wet Deposition Statistics for 199v and 1951

L.OS ALAMNOS NATIONAL LABORATORY
ENVIRONMENTAL SURVEILLAKCE 1991

199 Quarter
First S«=cond Third Fourth Totul
Ficld pH (standard units)
Mcan 49 49 4.9 5.2 49
Minimuw 44 44 4.0 48 4.4
Maximum 6.0 5.6 5.6 5.6 6.
Precipitation (in.) 2.2 1.5 4.8 33 12.1
Deposition (micreequivalents per square meter)
Ca 5218 1,208 1,196 440 8,064
Mg 196 164 186 69 615
K 43 SQ 4¢ 2 158
Na 363 202 209 121 905
NH, 857 829 1,924 507 4,17/
NO, 862 998 2,439 675 4975
Cl 215 243 394 125 976
SO, 1,520 1,379 2,462 1,272 €633
PO, 44 51 172 25 273
H 72G 650 1,430 910 2710
1991 _ Quarter
First Second Third Fourth Total
Ficld pH (sta.: Jard units)
Mcan 54 4.7 4.9 5¢ 5.0
Mirimum 4.7 “.5 47 4.8 2
Maximum 6.7 48 5.1 5.1 6.7
Precipitation (in.) 2.2 22 11.1 52 20.8
Degosition (microcquivalents per .quare meter)
Ca 1,494 2,010 1,619 529 5,653
Mg 160 364 257 9% 872
K 47 129 91 24 291
Na 218 413 331 %% 1,168
NH, 317 1,542 1.718 463 4,039
NO, 680 1,686 3,573 784 6,722
Cl 177 398 493 168 1,237
SO, 576 2,501 3,353 1,692 8,121
PO, 0 9 8 0 7
H 230 640 3,260 840 4,970

3Calendar year 1989 dala were presented in the "Environmental Surveillance
at Los Alamos during 1990, an3d were inistakenly identified as 1990 data.
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Table 1V-13. Median Visibility Measured at
Bandelier National Monument in 1991

Median Visibility

Season Kkm (mi)

Winter (12M0-201) 160 (100)
Spriug (3/91-5/91) 132 (82)
Summer (6/91-8/91) 120 (75)
Fall (9/91-11M1) 107 (66)

innovative and high-sensitivity strategy in order to
detect chemicals at very Jow concentrations in the
ambicnt air as well as to address the complex terrain
and meteorology of the arca and potential interferences
from Los Alamos community emissions. The indicator
chemicals were chosen from a list of more than 600
potential air contaminants regulated by the State of
New Mexivo. Aninventory prepared in 198% showed
that the Labomtory emitted 50 of these regulated air
contaminants in amounts greater than 10 Ib/yr, OF
these 50 compounds, centain compounds were
identilicd as traceable only to Laboratory operations
since no otker nearby sources of these chemicals likely
exist, for example, acetone and 2-butanone. Other
chemicals were chosen that would be traceable to non-
Laboratory sources. Forinstance, chemicals indicative
of automobile emissions were targeted. Overall, 20
organic vapors, 6 metals, and S inorganic acid vapors
were chosen as target compounds. These were
measured at five sites around the Laboratory over seven
consecutive days in January 1991, The sites were
selected based on several criteria, including proximity
to LANL’s arcas of highest emissions, historical wind
direc” .. pattemns, utility in estimation, the impact of
LANL cmissions on the Los Alamos conmunity, and
(in some cases) proximity to electrical power.

The results of the sampling program are summa-
rized in Tables [V-14-1V-16. All three varget chemical
groups were sampled at TA-3 (Sites A and B) and the
background monitor located near Bandelier National
Monuwment. The background monitor, located upwind
of the Laboratory, was included to measure ambient
chemical concentrations not associated with LANL.
Acids were the only chemicals sampled by the monitors
located at TA-55 and TA-59. These moaitors were
sited specifically to measure acid concentrations,
because acids are the primary chemical emissions from
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cach of these arcas. These tables also show the occupa-
tional health s andards (TLV-PEL) sct by the National
Institute for O rcupational Safety and Health of the
Amcrican Conference of Governmental Industrial
Hygicenists. These standards are set to protect healthy
woskers exposed during a 40-hour work week. To
protect sensitive individuals potentially exposed more
than 40 hours weekly, NMED divides these standards
by 100. As the tables show, levels of these pollutants
in the ambicent air surrounding the Laboratory are s
low that they are an order of magnitude lower than the
TLV-PEL divided by 100,

D. Surface Water Monitoring

1. Introduction.

Surface waters from regional, perimeter, and on-site
stations are monitored to provide routine surveillance
of environmental effects of Laboratory operations. As
described in Section 1.C, Geology-Hydrology, there
are no perennial surface water flows that extend com-
pletely across the Laboratory in any of the canyons.
Spring-fed flow originating on the flanks of the Jemez
Mountains in Los Alamos Canvon maintains a flow
into the Los Alamos Reservoir that continues onto the
western portion of the Laboratory. Two have spring-
fed flows over shont distances cast of the Laboratory in
White Rock Canyon. These are Pajarito Canyon (on
Los Alamos County land) and Ancho Canyon (on DOE
land). Periodic natural surface runoff occurs in two
modes: 1) spring snowmelt runoff occurs over highly
variable periods of time (days to weeks) at a low dis-
charge rate and sediment load, and 2) summer runoft
from thunderstorms occurs over a shont period of time
(bours) at a high discharge rate and sediment load.
Nome of these surface waters within the Laboratory are
a source of municipal, industrial, or irrigation water
supply. The waters are utilized by wildlife.

Most canyons receive discharges from some of the
approximately 140 Naticnal Pollutant Discharge Elimi-
nation Systemn (NPDES) permitied industrial and
sanitary cftluent outfalls. These efflucnts support flows
for varying distances in some of the canvons. The
largest efflucnt-supportcd flow is in Sandia Canyon
from the TA-3 Sanitary Sewage Plamt. In 1991, treated
radjoactive liquid wastc cfflucats containing residual
radioactivity were released only from the central
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Table IV-14, Summary of Acid Data for Seven-Day Sampling Period for All
Five Sites for 1991

Station Minimum Maximum TLV-PEL?
pg/m? ug/m3 pg/m?
TA-38ite (A)
Hydrochloric Acid ND (<0.1)b ND (<0.1) 7500¢
Hydrofluoric Acid ND (<0.07) ND (<0.07) 2600¢
Nitric Acid 0.29 0.47 52004
Phosphoric Acid ND (<(.5) ND (<0.5) 1000
Sulturic Acid 0.2 18 1000
TA-3 Site (B)
{tydrochloric Acid ND (<0.1) 0.2 7500¢
Hydrofluoric Acid ND (<0.07) ND (<0.07) 2600¢
Nitric Acid 0.34 0.67 52004
Phosphoric Acid ND (<0.5) ND (<0.5) 1000
Sulfuric Acid 03 1.8 1000
TA-5S
Hyd:ochloric Acid ND (<0.1) 0.2 7500¢
Hydrofluoric Acid ND (<0.07) ND (<0.07) 2600¢
Nitric Acid 0.34 0.71 52004
Phosphoric Acid ND (<0.5) ND (<0.5) 1000
Sulturic Acid 03 33 1000
TA-5Y
Hydrochloric Acid 0.1 0.6 7500¢
Hydrofluoric Acid ND (<0.07) ND (<0.07) 2600¢
Nitric Acid 0.31 0.78 52004
Phosphoric Acid ND (<0.5) ND (<0.5) 1000
Sulturic Acid 0.5 27 1000
Background
Hydrochloric Acid ND (<(0.1) 0.2 7500¢
Hydrolluoric Acid ND (<0.07) ND (<0.07) 2600¢
Nitric Acid (.34 0.92 52004
Phosphoric Acid ND (<0).5) ND (<0.5) 1000
Sulfuric Acid ND (0.2) 02 1000

aThis concentration is the occupational exposure standard.

bND = None detected; number in parentheses is the detection level.

“This is a cciling value, a concentration never to be exceeded.
4HNO; Limit of Detection (LOD) = 0.03 pg/m3; H,SO4 LOD = 0.2 pg/m3.
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Table IV-15. Summary of Metals Data for Seven-Day Sampling Period for
Three Sites for 1991

3This concentration is the occupational exposure standard.

bND = Noug detected; number in parentheses is the detection level.
‘Human carcinogen.

dLimit of detection (LOD) for lead = 0.01 pg/m?

IvV-24

Station Minimum Maximum TLV-PEL?
pg/m* pg/m? puy/m?
TA-3 Site (A)
Beryllium ND (<0.01)t ND (<0.01) 2¢
Cadmium ND (<0.02) ND (<0.02) 10¢
Chromium ND (<0.03) ND (<0.03) 500
Lead 0.01 0.04 504
Silver ND (<0.05) ND (<0.05) 10
Urinium ND (<0.1) ND (<0.1) 50
TA-3 Site (B)
Beryllium ND (<0.01) ND (<0.01) 2¢
Cadmium ND (<0.02) ND (<0.92) 10¢
Chromium ND (<0.03) ND (<0.03) 500
Lead 0.01 0.03 504
Silver ND (<0.05) ND (<0.05) 10
Uraniun: ND (<0.1) ND (<C.1) 50
Backyround
Beryllium ND (<(.01) ND (<0.01) 2¢
Cadmium ND (<0.02) ND (<0.02) 10¢
Chromium ND (<0.03) ND (<0.03) 500
Lead 0.01 0.01 504
Silver ND (<0.05) ND (<0.05) 10
Uranium ND (<0.1) ND (<0.1) 50

~
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able 1V-16. Summiary of Organics Data for Seven-Day Sampling Period for
‘Three Sites for 1991

Station Minimum Maximum TL.V-PEL?
pg/m® pg/m? pg/m’

TA-3Nite (A)
Acctone 1.2 433 1,780,000
Benzene 0.8 5.8 32,000
2-Butanone ND (<1.5)¢ 53 590,000
Cyclohexane ND (<1.0) 139.2 1,030,000
Ethylbenzene ND (<(i.4) 2.4 434,000
n-Hexane 1.1 36 176,000
Methanol ND (<1.5) 12.7 262,000
Methylene chloride ND (<0).2) 6.1 174,000
Toluene 2.5 159 377,000
1,1, 1-Trichlotoethase 0.7 11.1 1,910,000
o,m,p-Xylenes 0.8 10.8 434,000
TNMHCY 69.9 393.0
Halogenated TNMHC 3.7 19.0

TA-3Site (B)
Acctone 1.8 30.0 1,780,000
Benzene L1 4.1 32,000b
2-Butanone ND (<1.5) 10.7 590,000
Cyclohexane ND (<1.0) 137.7 1,030,000
Ethylbenzene ND (<0.4) 1.7 434,000
n-Hexane 1.0 29 176,000
Mcthanol ND (<1.5) 920 262,000
Methylene chloride ND (<0.2) 4.5 174,000°
Toluene 4. 144 377,000
1,1,1-Trichlorocthane 0.7 16.4 1,910,000
o,m,p-Xylenes 0.8 7.4 434,000
TNMHCY 94.2 4820
Halogenated TNMHC 36 15.6

Background
Acctone ND (<0.7) 7.6 1,780,000
Benzene ND {<0.4) 1.0 32,000
2-Butanone ND (<1.5) 2.5 590,000
Cyclohexane ND (<3.4) 810.0 1,030,000
Ethylbenzene ND (<0.4) ND (<0.4) 434,600
n-Hexane ND (<1.0) 1.5 176,000
Methanol ND (<1.5) 210 262,000
Mcthylene chloride ND (<0.2) 1.0 174,000
Toluene 17 19.1 377,000
1,1,1-Trichlorocthane 0.5 73.5 1,910,000
o,m,p-Xylenes ND (<0.9) 14 434,000
TNMHC! 67.2 1,060.0
Halogenated TNMHC 36 86.0

3This concentration is the occupational exposure standard.
bHuman carcinogen.
°ND = None detected; number in parentheses is the detection level.

K dTotal nonmethane hydrocarbons.
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Radioactive Liquid Waste Treatment Plant at TA-50
imo the Monendad Canyon drainage. In the past,
Pucblo and Los Alamos Canyons also received eftlu-
enty containing rmdioactivity.

Concentrations of radionuclides in environmental
water samples, whether within the DOE site boundary
or oft site, are compared with the ingested waler
derived concentration guides tor members ol the public.
{Sce Section V.C.2, Methads tor Dose Caleulations for
further explanation.) Routine chemical analyses of
waler samples have been carried out for many con-
stituents over a number of yeans (o monitor general
water quality. For the streana channels that cross the
DOE Laboratory lands, results of analyses of surface
walter samples from the on-site and downstream off-site
locations for nonradioaciive chemical quality analyses
are compared with NMED Livestock and Wildlife
Watering standards as these are the most likely poten-
tial water use (NMWQCC 1997). No attempt is made
10 evaluate water quality in the regional rivers or
cntirely off-site pecennial streams.

2. Munitoring Network.

The locations of surface water monitoring stations
are shown in Figs. IV-5and 1V-6 and arc listed in
Table D-9.

a. Regional Stations. Regional surface water
samples were collected within 75 km (47 mi) of the
Laboratory from six siations on the Rio Grande, the Rio
Chama, and Jemez River. The six water sampling sta-
tions are located at current or former U.S. Geolagical
Survey (USGS) gaging stations. These waters provide
baseline data for radiochemical and chemical analyses
in arcas beyond the Laboratory boundary. Stations on
the Rio Grande were at Embudo, Otowi, Cochiti, and
Bernalillo (a former gaging station),

The Rio Grande at Otowi, just cast of Los Alamos,
has a drainage area of 37,000 k2 (14,300 mi2) in
southern Colorado and northern New Mexico.
Discharge for the periods of record (1895-1905 and
1909-1990) has ranged from a minimum of 1.7 m3/s
(60 f13/s) in 1902 10 691 m3/s (24,400 ft3/s) in 1920.
The discharge for water year 1990 (October 1989
through Scptember 1990) ranged from 15.7 m3/s
(555 113/s) in October to 242 m3/s (8,560 ft3/s) in May
(USGS 1992).

¢ FRIJOLES
& SANTA FE

g x

R COCHITI
RESERVOIR

¢
1 LEGEND
SCALE +~BERNALILLO LEGEND

@ SAMPUNG LOCATION

IV-26

Fig. IV-5. Regional surface water, sediment, and
soil sampling locations. (Map denotes general locations
only; sec Table D-9 for specific Jocations.)

The Rio Chama is a tributary to the Rio Grande
upstream from Los Alamos. At Chamita on the Rio
Chama, the drainage arca above the station is
8,143 km? (3,143 mi2) in northera New Mexice,
together with a siall arca in southern Colorado. Since
1971, some flow has resulted from transmountain
diversion water from the San Juan drainage. Flow at
the Chamita gage is governed by release from several
reservoirs. Discharge at Chamita during water year
1990 ranged from 1.4 m3/s (51 f13/s) in January 1o 108
m3/s (3,820 13/s) in June.

The station at Jemez on the Jemez River drains an
arca of the Jemez Mountains west of Los Alamos. The
Fenton Hill Hot Drv Rock Geothermal Facility (TA-57)
is located within this drainage. The drainage area is
small, about 1,220 km?2 (471 mi?). During watcr year
1990, discharge ranged from 0.4 m3/s (14 {13/s) in
December to 30.3 m3/s (1,070 f13/s) in April. The river
is a tributary to the Rio Grande downstream from Los
Alamos.

Surface waters from the Rio Grande, the Rio
hama, and Jemez River are used for irrigation of crops

in the /
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valless, both upstrean and downsteeam from Los
Afamos. These rivers run through recrcational arcas on
state and federal Linds,

h. Perimeter (Of-Site) Stations.

Radioactive Ffflucnt Areas. Ettiucnt-
associated radionuclides occur o' site in Pueblo and
Los Alamos Canvons. The residual contaminants are
from past discliarges and are predominantly associated
with sediments in the canyons. (See Section IV.E,
Sediment and Soil Monitoring, tor further information.)

ENVIRONMENTAL SURVEILLANCE 1991

Some resuspension and redissolution occurs when sur-
face flows move across these sediments, resulting in
measurable concentrations in the surface waters.

Acid Canyon, a small tributary of Pucblo Canvor, is
a former on-site «elease area for industrisl ¢fflucnts.
Acid Canyon and the upper portion of Pucblo Canyon
are now on Los Alamos County land about 1,190 m
(3,900 11) west o the Los Alamos-Santa Fe County
Line. Acid-Puchlo Canyon recerved untreated and
treated industrial cffluent containing residual
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Fig. IV-6. Surface water sampling locations on and near the Laboratory site. (Map denotes
general locations only; see Table D-9 for speciiic locations.)
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radionuchides from 19410 1963 (1L.SG TURT). Most ol
the residual radioactivity Crom these Bistone releises
are now associated with the sediments in Pucblo
Canvon with an estimated total inventory of about

600 mCi of plutonium (ESG 1981 About two-thirds
(300 mCi)y of this 102l are on the DOE-owned portion
of lower Pueblo Canvon. Pucblo Canyon presently
reeeives treated santtary offluent from the Los Alsimos
County Bavo sewige treatmeat plant in the middle
reach ot Pueblo Canyou. Increased discharge of
sanitary ¢fTuent from the County treatment plant
starting in 19X} resulted tn neatly persnuiad Qow during
most days of all months except June and July i the
lower reach of Puceblo Canvon, across the DOE land
and into the off-site lower reach ol Los Alamos Canyon
on San lidetonso Pueblo.

This eftuent fiow trom Pueblo Canyon into Los
Alwmos Canyon typically extends to a location between
Wells LA-6 and LA-2 in Los Alamos Canyon. During
the peak irrgating season (mid-June through carly
August), the reduction in treatinent plant discharge
bevause of efltuent divension tor goll counse irrigation
and higher evapotranspiration climinates flow from
Pucblo Canvon inta Los Alamos Canyon.

The off-site surlace water sampling stations are at
Acid Weir (where Acid Canyon joins the maia channel
of Pucblo Canyon), Pucblo 1, and Pucblo 2. Flow is
irregular at these locations, dependen’ mainly on
snowmcelt and thundenstorm runoft and return ow
from the shallow alluvivm. To the past, discharges from
the Los Alamos Counly Pucblo sanitary sewage plant
upstream from the contluence with Acid Canyon
mainlained more regular flow; however, operation of
this plant has been discotinued except for short
periads in the summer when it is operated primarily to
provide irrigation water for the County golf counse. In
lower Los Alamos Canyon, off-site surface water sam-
ples are collected at its confluence with the Rio Grande:.

Other Areas. Off-site perimeter stations
within about 4 km (2.5 mi) of the Laboratory boundary
include surbace water stations at Los Alamos Reservois,
Guije Canyon, and Frijoles Canyon. Los Alamos
Reservoir, inupper Los Alamos Cane o on the flanks
of the mountains west of Los Alamos, has a capacity of
51,000 w3 (41 ac-t1) and a drainage arca of 17 km?
(6.4 miZ) above the intake, The reservoir is used for
recreation and storage for limited landscape irrigation
in the townsite,

IV-2%

The station i Guaje Canvonis below Guaje Reses-
voir, which is kwasted i upper Guaje Canvon and has i
capacity of Y00 m (0.7 ac-11) and a drainage arca
above the intake oF about 14 km?2 (5.0 mi?). Flow inte
the rescrvoir is maintained by perennial springs. The
stream and resenois are used for recreation and diver-
sion of water for Jandscape irrigation in the townsite,

Surtace water flow in Frijoles Canyon is sampled at
Bandelicr Nations] Monument Headquariens. Flow in
the canyon is froey spring disclarge in the upper seach
ol the canvon. ‘The drainage ascs above the monument
Leadquarters is about 45 km2 (17 wi<) (Purtymun
19804). Surface tlow in Frijoles Canyon is also
sampled at the confluence with the Rio Graude.

There are four other perimetes stations in White
Rock Canyon along the Rio Grande just cast of the
Labomtory; two are off site and two are onsite.
Included in this group are the streams in Pajarito (oft
site ), Water, and Ancho Canyons (both on site ), which
are fed from Group Lsprings. (See Section VH,
Groundwater Protection Mamagement Program, tor
additional information.) Treated sanitary ¢ffluent from
the conmunity of White Rock is sampled in Mortandad
Canyvon (off site) atits confluence with the Rio Grande.

¢. On-Site Stations.

Redioactive Effluent Areas. On-site
clfluent release areas are canyons that recevive, or have
received, effluents containing radioactivity, including
Pucbio, DP, Los Alamos, and Mortandad Canvons.

As noted above in the section describing off-site
radioactive cffluent areas, the portion of lower Pucblo
Canvon presently on DOE lands contains sediments
cotaminated with residuals from past discharges into
Acid Canyon. (Sce Section IV.E for related informa-
tion.) Surface tlow is presently maintained across the
DOE land i1: Pucblo Canyon by discharge of effluent
from the Los Alamos County Bayo sanitary sewage
treatmeat plant Jocated just west of the County-DOE
boundary. Some of this ¢ffluent flow infiltrates and
maintains a shallow body of perched alluvial water.
{Sce Section VI tor further information.) Pueblo
Canyon discharges into Los Alamos Canyon at State
Road 502 ncar the castern Laboratory boundary. Sur-
face water is sampled at Pucblo 3 and at State Road 502
(Fig. 1V-6).

DP Canyon, a small tributary of Los Alamos
Canyon, received treated mdioactive liquid waste




LOS ALAMOS NATIONAL LABORATORY
ENVIRONMENTAL SURVEILIANCE 1991

cltlucnts between 19532 and 1984, Some residuals
reminn, primarily associated with sediments, that are
subjectto resuspension and sedissolution in surface
Nlow. DP Canyon presently reccives some sanitiry
clflucnt from the treatment plant at TA-21. Sampling
stanions consist of two surface water stations in PP
Canvon, DPS-1and DPS-4.

I the upper reach of Los Alamos Canyon (above
Station LAO-1), there were releases of treated and
untrested mdioactive efMucots during the carliest years
of operations at TA-T (late 19405) and some release off
couling water from the rescarch reactorat TA-2, The
Los Alamos Canvon drainage also received discharge
containing some radioactivity in previous yvears from
the sanitary sewage lagoon system at LAMPEF (TA-53).
hn F98Y the low-level radioactive waste stream was
sepanited from the sanitary system at TA-53 and
directed into g total retention, evaporative lagoon.
There is normally some surface flow in the western-
most portion of Los Alamos Canyon within the
Laboratory which is maintained by discharge from the
Los Aliimos Reservoir, This llow gencerally infiltrates
the shatlow alluvium in the canyon and is depleted
b lore reaching the castern margin of the Labonatory at
State Road 4. Water quality in this portion of Los
Alimos Canyon is mogitored by samples of the alluvial
witer. (See Section VI Hor turther information.)
Snowmelt will often saturate the alivvivm sufficiently
1o result in some surface flow beyond State Road 4 for
varying periods in the spring. In the fall of 1991, the
USGS, under contract to the Laboratory, resumed con-
tinuous operation of a streamflow gaging station a short
distance upstream from State Road 4.

Mortandad Canyon has a small drainage arca that
heads at TA-3. Industrial liquid wastes containing
radionuclides are collected and processed at the indus-
Irial waste treatment plant at TA-50 which started oper-
ation in 1963, After ircatment the effluents are released
into Mortandad Canyon. Most of the residuals are now
ansociated with the sediments in the canyon. The
inventory of transuranic contaminants is about
400 mCi, entirely contained on site (Stoker 1991).
Hydrologic studies in the canyon were initiated by the
USGS in 1960. Since that time, there has been no sur-
face water flow beyond the Laboratory's boundary
because the small drainage arca in the upper part of the
canyon resulls in limited runoff and because a thick
section of unsaturated alluvium in the lower canyon
allows rapid infiltzation and storage of runoff when it

does oceur. One surface water station, Gaging
Station 1 (GS-1) is located a short distance downstream
from the ¢ffluent release point. Most water quality
observations in Mortandad Canyon are made on the
alluvial water. (See Scction VI for further informa-
tion.) Three seditacat traps are Jocated about 3 km
(2 mi) downstrean from the eifluent discharge in
Monaisdad Canycn to dissipate the encrgy of major
thundenstorm runofl events and settle out transported
sediments. Itis approximately another 1.5 ki (1 mi) to
the Laboratory boundary with San Hdetonso Pueblo.
Other Areas. Sandia Canyon has a small
drainage arca that heads on Pajarito Platcau at TA-3.
The canyon receives cooling tower blowdown from the
TA-3 power plant and treated sanitary clflucnts from
TA-3. Treated effluents feogre the TA-3 sanitary treat-
ment plant form a perennial strear in a short reach of
the upper canyon. Only during summer thunder-
showers does stream {low reach the Laboratory bound-
ary at State Road 4. Only during periods of heavy
thundenstorms or snowmelt docs surtace flow from
Sandia Canyon extend beyond Laboratory boundaries
or reach the Rio Grande. Three surlace water sampling
stations, SCS-1, SCS-2, and SCS-3, are located in the
reach of the canyon comtaining perennial flow main-
tained by the effluents.

Sustace water samples are collected inthree other
on-site canyons: Canada del Buey, Pajarito, and Water
(at Beta Hole). The flows at these locations are pri-
marily maintained by cffluents but do include some
natural flows. Spring supported flows in Water and
Ancho Canyons are sampled at the DOE boundary
where these streams join the Rio Grande.

3. Analytical Results.

a. Radiochemical Analyses. The results of
radiochemical analyses of surface water samples for
1991 arc listed in Table 1V-17. All results are below
the DOE Derived Concentration Guides that limit
potential exposure to the public from ingestion of water
to levels below the DOE public dose limit (see
Appendix A.). The majority of the results are near or
below analytical method detection limits. Of the few at
or above detection limits, most are from locations with
previously known contamination: the Acid-Pucblo
Canyon and the Mortandad Canyon locations. The
plutonium analyses for the Jemez River and the Frijoles
Stream « t Bandelier Nationai Monument Headquanens
sample are just at the detection limit, but because they
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Table IV-17. Radiochemical Analyses of Surface Waters

\

0E-Al

Gross
H? 903 1MCs Uranium 18Py 29py Gamma
Location (pCi/L) (nCVL) (pCi/L) ( ug/l) (pCi/1) (pCVL) (Counts/min/L)
REGIONAL STATIONS
Rio Chama at Chamita 0.0 (0.3)* N/A 114.00 (82.00) 1.3 (0.1) 0.00C (0.010)  0.004 (0.009) 20 (70)
Rio Grande at Embudo 0.3 (0.3) N/A 96.00 (237.00) 1.1 (0.1) 0012 (0.017)  0.000 (0.010) -0 (70)
Rio Grande at Otowi 0.2 (0.3) N/A 101.00 (88.00) 1.5 (0.2) 0.010 {0.020)  0.005 (0.011) -10 (70)
Rio Grande at Cochiti 0.5 (0.3) N/A 175.00 (135.00) 1.6 (0.1) 0.004 (0.004)  0.000 (0.010) 60 (80)
Rio Grande at Bemalitlo 0.1 (0.3) N/A 151.00 (126.00) 1.9 (0.1) 0.004 (0.004)  0.013 (0.007) -30 (70)
Jemez River 0.3 (0.3) N/A 74.00 (88.00) 0.6 (0.1) 0.022 (0.010) 0.022 (0.012) -180 (80)
PERIMETER STATIONS (OFF SITE)
Radioactive Effluent Release Areas
Acid-Pueblo Canyons
Acid Weir 0.4 (0.3) N/A 186.00 (122.00) 0.2 (0.1) -0.005 (0.009) 0.025 (0.013) 190 (80)
Pucblo 1 1.9 (0.3) N/A 324.00 (131.00) 0.1 (0.1) -0.005 (0.005) 0.014 (0.008) 140 (70)
Pueblo 2 Dry in 1991
Los Alamos Canyon
Los Alamos
at Rio Grande Sce Section 1V.E.5.ab
Other Areas
Guaje at Rio Grande 0.3 (0.3) N/A 103.00 (124.00) 0.1 (0.1) 0.020 (0.014) 0.008 (0.010) 20 (70)
Los Alamos Reservoir 0.2 (0.3) N/A -23.00 (74.30) <0.1 (0.0) 0.012 (0.012)  0.004 (0.O07Y  -100 (70}
Mortandad at Rio Grande 0.4 (0.3) 0.5 (0.6) 89.70 (66.00) 0.8 (0.5) 0.013 (0.015) 0.008 (0.008)
Pajarito at Rio Grande 0.0 (0.3) 0.1 (0.6) 11.50 (63.20) <0.8 (0.5) 0.004 (0.007) 0.000 (0.010)
Frijolcs at Park 1.7 (0.3) N/A 93.30 (123.00) 0.3 (0.1) 0.024 (0.017) 0.006 (0.010)
Headquanters
Frijoles at Rio Grande 0.1 (0.3) 0.5 (0.6) 94.80 (68.80) <0.5 (0.0) 0.008 (0.008) 0.000 (0.010) 80 (7)
ON-SITE STATIONS
Radioactive Effluent Release Areas
Acid-Pueblo Canyons
Pucblo 3 1.5 (0.3) N/A 6.53 (9.31) 0.8 (0.1) 0.015 (0.041) 0.046 (0.046) 110 (70)
Pueblo at SR 502 See Section IV.E.5.ab
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Table IV-17 (Cont.)

1e-Al

Gross
H} 0s My Uranium i 1 8Py Gamma
Laocation (pCVL) {nCvlL.) (pCVL.) (ug/l) (pCiL) (pCVL) (Counts/min/l.)
DP--1Los Alamos Canyons
DPS-1 Drv in 1991
DPS-4 Dry in 1991
Mortandad Canyon
GS-1 Scee Scction VILC.1¢
Other Areas
Caiiada del Buey 0.5 (0.3) N/A 10,10 (85.00) 0.3 (0.1) 0.000  (0.010)  0.010 (0.010) 120 (70)
Pajarito Canyon 0.1 (0.3) A 334.00 (131.00) 0.1 (0.09) 0.004 (0.007)  0.013 (0.007) 90 (70)
Water Canvonat Beta 0.3 (0.3) N/A 53.60 (67.70) 0.3 (0.0) -0.004 (0.004)  0.004 (0.009) 10 (R0)
Ancho at Rio Grande 0.0 (0.3) 0.7 (0.6) 382 (73.20) 0.6 (0.5) 0004 (0.004)  0.004 (0.004)
Sandia Canyon
SCs-1 0.2 (0.3) N/A 8]R.00 (93.00) 1.0 (0.1) 0.005 (0.008)  0.009 (0.007) 110 (70)
SCs-2 0.5 (0.3) N/A 273.00 (121.00) 0.9 (0.1) 0.013 (0.009)  0.008 (0.010) S0 (70)
SCS-3 0.4 (0.3) N/A N/A 0.8 (0.1) 0.000 (0.010)  0.000 (0.010) 200 (80)
Limits of
Detectiond 0.4 3 40 1 0.02 0.02 50
DCG for
Public Duse® 2000 1000 3000 800 40 60 —

$Radivactivity counting uncertaintics (21 standand deviation) are shown in parcrtheses.
bSee special study on transport of radivactivity on sediments in Pueblo and Los Alamos Canvons in Section 1V.E.5.a of the Sediments and Soils

Momtoring for sampling results.

Individual result not available this year, sce radiochemical results discussion in Section VIL.C.1 for range of values.

dSee Section VIIILD.

\%cc Appendix A,
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are not in the expected ratio for worldwide fallout
(#3-29Py about 20 times 23%Pu), it is unlikely the 298Py
values are representative. Fhe tritium level in the sam-
ple of Frijoles Stream at Bandelicr Headguarters is
higher than seen previously or than expected lor
regional waters; however, the sample at Frijoles taken
further downstream at the Rio Grande does not show
any detectable tritium. Mostof the cesium analyses
appear to be above the detection limits, but even the
largest is about 10% of the DOE guide. Because the
imdividual measurement uncertaintics are so large (most
aore than half of the reported value and rnging up to
slmost 20 times) and are generally inconsistent with the
LIOss gamma measurements, it is not likely that they
represent real values. Iimprovements are being made to
the cesium counting procedure and equipment for 1992
that are expected to result in more contidence in the
measurements.

Multiple measurements of radioactivity on sedi-
ments transposted in Pueblo and Los Alamos Canyons
are presented and discussed in Scdiment and Soils,
Section IV.E.S.a.

h. Nonradjoactive Anulyses. The results of
najor chemical parametess in surface water samples for
1991 are listed in Table IV-18, The results are consis-
tent with those observed in previous years, showing
some expected variability. The measurements in waters
from arcas receiving eflluents show some effect from
these effluents. None of the measurements exceed any
limits for drinking waler systems even though such
standards are not applicable to these surface waters.,

The results of metal analyses on surface water sam-
1991 are listed in Table 1V-19. The levels are
generally consistent with previous observations in the

ples I

citluent release arcas. Most of the measurements were
made for the first time this year (Regional and
Perimeter-Other) and will serve as a base for future
comparisons. The only levels above the Livestock and
Wildlite Watering standards include the aluminum and
sclenium levels atthe GS-1 location in Monandad
Canyon. One other selenium level, the sample from
Water Canyon, is just below the standard. Hov over,
this sccond level is only slightly above the anatytical
mcthod detection limit, which is 80% of the standard.
An cffost will be inade in 1992 (o obtain a lower sele-
nium detection limit for morse confidence in
comparisons with standards.

V.32

Analyses for onganics were performed on some sur-
face watens this year, The analyses included the
volatile, semivolalile, and PCB analyses (see Section
VIHED tor detailed tistings of paramceten). None of the
anzlyses detected the presence of any of the com-
pounds. The sources sampled included Acid Weir,
Pucblo |, Pueblo 2, and Pueblo 3 in the Pucblo Canyon,
DPS-1 and DPS-4 in Los Alamos Canyon; and SCS-1,
SCS-2, SCS-3 in Sandia Canyon.

4. Long-T'erm Urends.

Long-term trends of dissobved radionuclide con-
centrations in surface water in Pueblo Canyon (a former
release area) are depicted in Fig. 1V-7. These mea-
surements were made on samples colleciud at Station
Pueblo 3, which is a short distance upstream of the con-
flucnce of Pueblo and Los Alasmos Canyons. This is
representative of the surface water flow that moves of(
site into the lower reach of Los Alamos Canyon on San
ildetonso Pueblo. In gencral, there has been a decrease
in combined 23¥Pu and 239:240Py (in solution) over
three and a hall decades, w the point where most recent
measurements are below detection limits, The tritium
concentrations peaked in 1982 and have decreased over
the last 10 years to values typically observed in
regional sutace waters and very near the detection
limit of the methods of analysis. More transport of
radioactivity occurs as sediments are suspended and
moved by the surface water flow. This aspect of off-
site transport from Pucblo Canyon into Los Alamos
Canyon is described in the following section, Sediment
and Soil Monitoring,

E. Sediment and Soil Moniioring

1. Introduction.

Scediments and soils from segional, perimeter, and
on-site locations are monitored to provide routine
surveillance of environmental effects of Laboratory
operations. One major mechanism of transport of con-
taminants is the hydrologic cycle, principally in surface
walcr, as sheet crosion of soil, and subsequently as sus-
pended sediment or bedload in surface runoft in
canyons. Many contaminants have an affinity for
attachment to scil or sediment particles by adsorption
or jon exchange. Thus contaminants from airborne
deposition, cffluent discharges, or unplanned releases
usually become associated wiih soils or sediments.
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Table IV-18. Chemical Quality of Surface Waters (mg/1.)

Total Conduc-
Hard- tivity
Station SiIO, Ca Mg K Na CI F CO; HCO; POg-P SO; NOxN CN TDS* ness pHP (umhofem)
REGIONAL STATIONS
Rio Chama at Chamita 15 51 9.4 23 19 3 0.2 <5 78 0.2 112 <0.04 <001 722 168 8.0 320
Rio Grande at Embudo 21 31 5.2 2.4 12 3 03 <S 70 0.2 33 0.5 <(.01 148 103 8.0 181
Rio Grande at Otowi 20 43 7.2 24 17 4 03 <$ 81 0.2 69 Q.1 <0.01 106 139 8.0 157
Rio Grande at Cochiti 19 45 7.1 38 18 4 03 <5 80 0.1 64 01 <0.01 197 142 8.0 22s
Rio Grande at Bernalillo 19 45 13 32 25 12 0.4 <5 §9 0.2 7 0.1 <0.01 86 143 79 284
Jemez River 27 33 32 43 15 19 0.4 <S 67 0.1 13 0.0 <0.01 192 96 7.9 207
PERIMETER STATIONS (OFF SITE)
Radioactive Effluent Release Areas
Acid-Pueblo Canyons
Acid Weir 17 29 32 7.0 81 212 03 <2 35 03 12 0.7 <001 362 o5 s8 631
Pucblo 1 24 31 52 87 65 162 03 < 53 0.7 18 03 <0.01 322 90 7.3 562
Pueblo 2 Dry in 1991
Other Areas
Guaje Canyon 55 10 24 29 10 1 03 <S5 39 03 3 0.0 .01 176 35 74 89
Los Alamos Reservoi: 32 9 2.7 22 9 9 0.2 <5 24 0.1 4 0.0 0.01 66 35 7.2 80
Mortandad at Rio Grande 89 26 77 140 80 49 1112 116 82 35 8.7 <001 432 96 8.6 569
Pajarito at Rio Grande 70 X 48 22 12 6 04 <S5 83 0.3 S 0.7 <001 198 6 83 17
Frijoles at Park Headquarters 40 10 28 20 11 4 02 <5 33 03 5 0.0 0.01 % 37 75 89
Frijoles at Rio Grande 59 10 33 26 10 3 <02 <S §5 0.3 3 <0.04 <UU]l 144 38 73 98
ON-SITE STATIONS
Radiouctive Effl:e:r Release Areas
Acid-Puetio Canyons
Pucblo 3 7 24 33 14.9 79 St 09 <2 118 89 38 13.4 0.040 414 s 74 316
Mortandad Canyon
G-l 39 190 330 430 180 7 03 <S$ 70 0.2 5 32 0.014 2438 610 7.5 138

DI’--Los Alamos Canyons
DPS-1 Drvin 1991
DPS-4 Dry in 1991
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Table 1V-18. (Cont.)

Total Conduc-
Hard- tivity
Station SiIo, Ca Mg K Na C F  CG3 HCOy PO P SOy NOyN CN  TDS ness pR  (umho/em)
Other Areas
Canada del Buey 33 16 33 33 34 87 0.6 <2 <2 0.2 62 60 <001 229 S8 36 320
Pajarito Canvon 3 30 73 4.5 31 62 <02 <2 67 0.1 15 1.5 <0.01 218 105 3.0 286
Water Canyon at Beta 30 15 5.0 4.0 19 9 <02 <2 61 0.2 7 27 <0.01 168 58 6.3 172
Ancho at Rio Grande 75 13 34 2.4 11 2 0.4 <$ 62 03 2 <0.04 <0.01 94 48 89 109
Sandia Canyon
SCS-1 73 32 5.0 130 91 62 08 2 126 3z 9 0.8 0.010 404 101 83 636
SCs-2 74 2 49 128 88 63 08 2 122 32 109 0.8 0.010 484 100 83 665
SCs-3 74 2 49 128 86 62 08 2 123 16.0 98 03 0.023 492 122 83 650
Drinking Water
System Limit 20c o a20¢ 10d S00¢ 6.8-8.5¢
Livestock and
Wildlife Watering None in this table¢

3Total dissolved solids.

bStandard Units.

<Maximum contaminent level for secondary constituents, applicable to drinking water system, given here for comparison only, see Appendix A.
dMaximum contaminent level for primary constituents, applicable to drinking water system, given here for comparison only, sce Appendix A.
“New Mexico Water Quality Standards applicable to streams for designated uses, given here for comparisan only, see Appendix A.
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Table 1V-19. Trace Metals in Surface Waters (mg/l.)
Location Ag Al As B Re Cd Cr Co Ca Fe 1173 Ma Mo Ni Ph  Sh Se Sa S bl v Zn
REGIONAL STATIONS
Rio Chama at Chanuta <0.(!!).<. 0.4 <0l 0 <00 <001 <0.002 NA <2 037 <0000 0120 <0.001 <001 00N <O <002 N A G38S 002 0012 o
Rio (itande at Ernbudo <0 NS Q.8 <0.01 002 <l «<0.0] «<O.002 NA <t 068 <O (250 <0002 <fi(n] O QN <002 NA 018] <O 0010 000
Rio Grande at Otew 0.001 [UN 0010 0O} <000 «<0.0] oo NA «<0.02 051 <0.0002 0.180 <0.002 <0 O O] <002 NA Q282 <00 0012 0018
Rio Crande at Cochut <Qu0s 0.2 «<0.0} 0.0}  <0.00) <0.0! «<0.002 NA <(.02 014 <0002 0602 0.003 <010} 000] 0Nl <002 NA 0.239 <0WN2 00:0 <000
Rio Grande at Bainatillo <0008 0.5 «<0.01 007 <000 <001 <0.002 NA <«1.a2 051 <0.0002 0300 000}  <00) 0002 <0.000] « 002 NA 0299 <0.0002 00)) 0 e
Jemez River <0.0008 04 0020 015 <0.00] <001 <0002 NA <0.02 041 «0.0002 00.0 «0.002 <001 0001 <0.000) <002 NA 0007 <000C> 0.007 0006
PERIMETER STATIONS (OFF SITE)
Efftuent Release Areas
Acid-Pueblo Canyons
Acid Weir <0.0005 <002 2002 000 <O0M0S <0000} <0.001 <0.008 <0.00] <0.00¢ 00001 000 <0001 <002 0000 Q0002 <003 <00 (123 000M 0008 «J0OM2
Pueblo 1 <0.0005 <002 0008 008 <0000S  <00003 <0.00] <0003 0000 023 Q000 0220 0002 <002 000!  QON0Y <0.0) <002 0138 <0.000] 0006  0.00
Other Areas
Guaje Canven 0.001 0.2 <02 0Mm «0.001 <0.008 Q000 NA <0007 011 <0.0002 0007 <0006 <00! 000 <0.0008 <0.04 NA 00 <cO0NN <002 0006
Los Alamos Reservour 0.001 0.1 «0.02 001 «<0.00] <0008 <0.002 NA <0007 010 <0002 0014 <006  <0.0] 000 «N.OMS D0 NA 0038 <0O000] 0.004 0 (X%
Mortandad at Rio Grande <0.000% 0.1 0.003 022  <0.000S <0004 <0.0008 N'A 0.0}] 0.70 <«0.0002 0MS  NA 00160 0.001 <20 <002 NA 0125 <0000¢ 001} Q.019
Fnjoles at Park Headquarters  <0.000S 0.} <002 001 <000 <0.008 <0002 NA <0007 026 <0002 0021 <0008 <0.0; 0002 0XNS <003 N A 0062 <O 0008 000
Frijoles at Ric Grande <0.0008 [UN 0.002 002 <0.000S <000 Q0021 N A G002 00 <0000 0007 N A <0006 0.00] <0.01 «0.02 NA 0062 <O000S 0008 0014
ON-SITE STATIONS
Radioactive Effluent Release Areas
Acid-Puehlo Canyons
Pueblo ¥ 0.002 0.5 0013 032 <00005 <OOMO} Q0N <0002 0010 067 Q0OOC' 0017  0.008 <002 000! QG <0G <002 0108 <OOM] 006 0.0
Mortandad Canyon
GS-1 <0.0008 140 0004 029 <0000S <00005 00062 0060 0006 11.00 QOO0 0.0 0.062 0040 0005 <OOMDS 060 01X 00R0 <O.ONS 0000 0023
Other Areas
Cafada de) Ruey 0.002 03 <00017 007 <0000 <00003 Q0072 <000 0006 077 <0.000°2 0518 010! 0010 0002 00002 <(D$ <01 0076 00NN 0N}  0.058
Pajanto Canyon 0.001 0.1 <0.001S 0N <00005 <0.000) Q002 <0008 <0001 240 Q000> 0064 0.001 <001 0.000 QO <004 0010 0147 0002 0001 €.008
Water Canyon at Beta <0.002 35 <0002 009  <0.0003 00021 <0002 <0.008 <0.002 110 <0.0002 0013 <0.002 <001S 000> QoM 0048 0026 0.000 <0 000S <0.002 NA
Ancho st Rio Grande <0.0008 00 0002 002 <00005 <0000S QOOM NA <0002 005 <0.000> 000F NA <0006 «<0.0005 <0.001 <003 NA 0071 <D.000S 0000 <0008
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Table 1V-19. (Cont.)
lLocation Ag At As B Re c4 Cr Ca Cu Fe Hg Ma Mo Ni
Sandias Canyon
SCS1 000 01 NA 01 <00008 NA 044 <0008 0012 O} <0002 001S 0179 000
S8 0.001 02 NA 011 <00 NA QM 00K 0010 046 <OOM2 0008 0176 <001
MNA 0. 0.1 N/A (LR ] <O s NA WM <(.s 0.010 036 «<0.0002 0.007 0.180 <001
Dricling Wates
. . b » b ) c b ¢
Svstem Linut 008 o0s 0 0 008 10 03} 0002 005
Livestock ané
Wildhife Watenng
d
Lint S0 002 SO 00 10 10 0s 001

000
0012
0003

005

(R}

- Ne So Se Tl v 7n
0000 <004 0020 0115 0000 0011 ooN
Q0N <003 00N 0114 0000° 001) ouN)
Q0007 <0 0.0 011 0000 001) 0.037

b ¢
00} S0
0.08 0.1 S

lc\s than symbol (<) means measurement was below the specified detection limit of the analviical method.

Maxunum contaminent level for primary constituents, applicable to drinking water system, given here for companson only, sce Appendix A.

M.'Nlmum contamiacat level for sevondary constituents, applicable to drinking water system, given here for comparison only, see Appendix A.
“New Mexico Water Quality Standards applicable to streams for designated uses, given here for comparison only, sece Appendix A.
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Fig. IV-7. Pucblo-3, tritium and plutonium concentrations.

Accordingly, soil: are monitored at representative
locations across the Laboratory, and sediments are
sampled in all canyons, whether perennial or intermit-
tent, that cross the Laboratory lands,

There are no standards directly applicable to
rdioactive contamination of soils or sediments; rather,
the Jevels of contaminants on soils or sediments must
be interpreted by means of pathway analyses that
determine the consequences in terms of dose to humans
‘I the contaminated particles are cither ingested or
inhaled. (Sce Section V.C.2, Methods of Dose Calcu-
lations, for further information.) As an indication of
cnvironmental contamination levels attributable to Los
Alamos opcerations, the results of the annual sampling
are compared to fevels attributable to worldwide fallout
or natural background. Results of analyses of radionu-
clides in soil and scediment samples from regional sta-
tions routinely collected trom 1974 through 1986 were
used 1o establish statistical limits for worldwide fallout
levels of H3, %Sy, 137Cg 238py and 239.240py and
natural background levels of total uranium in northern

IvV-37

New Mexico soils and sediments (Purtymun 1987a).
The average of the concentration levels in these sam-
ples plus twice the standard d :viation of the mean was
used to establish the upper limits of worldwide fallout
or natural background concentrations.

2. Monitoring Network.

The scediment sampling locations are shown in
Fig. 1V-8 (Regional), Fig. IV-9 (Perimeier and On
Site), and Fig. 1V-10 (Solid Waste Management Arcas)
and are listed in Table D-10. The locations of the soil
sampling locations are shown in Fig. V-8 (Regional)
and Fig. IV-11 (Perimeter and On Site), and listed in
Table D-11. The sediment stations are organized in the
saine groupings as the sustace water sampling locations
discussed in the previous section, Surface Water
Monitoring. That section contains the basic rationale
for the groupings and related historic information.
Some detail specific to sediment samples is included in

the following paragraphs. /
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vious section. Toe off-site Acid Canyon and Pucblo
Canyon arcas coatain an cstimated 150 mCi of pluto-
nium from the 1944-1964 cffluent releases into Acid
Canyon (ESG 1€41), the sampling station at Acid Weir
at the confluence of Acid and Pucblo Canyons. The
off-site portion of Los Alamos Canyon contains an
estimated 30 mCiof plutoniumn; three stations are sam-
pled routinely. Transpont of contaminated sediments
ofl site is discussd below. Other sediment locations
arc sampled in order 10 cover all the canyons iacluding
those without perennial flow. Scveral sediment sam-
ples are cofiected in the off-site portion of Monandad
Canyon on San [ldc fonso Pucblo to document condi-
tions downgradicnt from the on-site residual contami-
nation as discussed in the previous section. Also,
sediment samples are taken in the Rio Graude at con-
fluences with major canyons that cross the Laboratory
and adjacent public or San lldefonso Pueblo lands.

The six perimeter soil stations within 4 km (2.5 mi)

Fig. 1V-8. Regional sampling locaticns for sediments
and soil. (Four additional sediment samples are 1aken
from the Rio Grande betveen Otowi ard Frijoles, see

Table D-10 and Fig. 1V-9.}

a. Regional Stations. The regional staticns for
both soils and stream scaiments are Jocated in the three
major drainages in northern New Mexico surrounding
the Laboratory. One additionat soil st2tion is located
ncar Santa Cruz Lake, across the Rio Grande valley to
the nontheast of the Laboratory.

Special samples of lake scdiments are 2lso collected
from three locations in Abiquiu Reservoir on the Rio
Chama upstream from Los Alamos and threc locations
in Cochiti Rescrvoir on the Rio Grande downstream of
Los Alamos. The two lakes are the nearest upsircam
and downstrcam lakes. These sediment samples arce
uscd to obtain better detection limits when analyzing
for 238Pu and 239.240py by using 1 kg samples (100
times the mass usually used for analyses). Large sam-
ples increase the sensitivity of the plutonium analyscs
and arc necessary to effectively evaluate plutonium
concentrations duc to worldwide fallout from
atmospheric tests.

b. Perimeter (Off-Site) Stations. The Radioac-
tive Efflucnt Release Area sediment stations are Jocated
to represent the off-sitc drainages affected by transport
of residuals from past releascs, as discusscd in the pre-

of the Laboratory perimeter are located to emphasize
the inhabited areas to the nonth and east of the
Labonatory.

¢. On-Site Stations. The on-site sediment stations
arc grouped into Radivactive Eftluent Release Areas,
Solid Waste Management Arcas, and Other Canyons.

The Rauioactive Effluent Release Areas are the
same as those uscd for the Surface Water Stations (see
Section IV.D.2 for historic information). Transport of
contamirated sediments off site from Pucblo Canyon is
discussed below. Transport of contamirated sediments
within the on-site portion of Mortandad Canyon and the
sediment traps is discussed below. No off-site transport
of contaminated sediments from Mortandad Canyon
has occurred; no contaminated runoff has reached or
extended past the Laboratory boundary since before the
TA-50 treatment plant started operating in 1963,

Sediments from natural drainages around two
Radioactive Solid Waste Management Arcas are sam-
pled to monitor transport of radioactivity from surface
contamination. Nine sampling stations were estab-
lished in 1982 outside the perimeter fence at TA-54,
Arca G (Fig. 1V-10b), to monitor possible transport of
radionuclides by shecet erosion from the active waste
storage and disposal arca. Some radionuclides are
transported from the surface at Area G in suspended or
bed sediments into channels that drain the arca. This
contamination is from the land surface and is not
related to the buried wastes in the pits and shafts. It is

IV-3%
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residual contamination in the land surtace that oceusred

during carlicr handling ol the wastes.

From 1939 10 1961, hydronuchear experiments were

conducied inunderground shatts that ranged in
from 15 10 36 m (50 10 120 11) beneath the surfis

depth

ceof

explosion (Purtymun 1987, The residuals of the
expesiments were conlined in the shadts and lett in
place.
Arca AB. A surface contamination incident occurred in

The site is designated Solid Waste Management

1960, and some crosional tanspon of 1adivactivity

the mesa at TA-49 (Purtymun 1987, ESG 1988). The
experiments involved a combination of conventionl
(chemical) high explosives, usaally ina nuclear
weapons contigunttion. The quantity of tissile material

wis kept tar below the amount required fora nuclear 1981 as the drainage changed (Fig. [V-10a).

occurred (Purtvmun 1987b, ESCG 1988). Eleven sedi-
menl stations were established in 1972 1o monitor sur-
lace sediments in natural drainage from the experi-
mental arca. Another station (AB-4A) was added in
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Fig. IV-9. Scdiment sampling locations on and near the Laboratory site. Waste arcas with
multiple sampling locations are shown in Fig. [V-10. (Map denotes general locations only;
sce Table D-10 for specific locations.)
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Fight sedinent sampling stations are in the Othes 3. Analytical Results,
Canvons group. These are located where the k'illl:\'(')l.l.\ u. Radiochemical Analyses. The results of
wtetsedct State Road <4 because all Laboatory tacilities . . S .
| | | | : , radiochemical amlyses ef segionsl, perimeter, and on-
m ot adacent o those canvons are located upgradient site sediment samples for 1991 age tisted in
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Table 1V-20. Radiochemical Analyses of Sediments

Total Gross Gross Gross
n »Sr 1MCs Uranium Mpy mepy UAm Alpha Beta Gamma
Location (nCVL) (rClip (pClp) (ng/R) (pCiR) (pCig (pCiVp (pClg (pCg)  (counts/min/g)
REGIONAL STATIONS
Chamita N/A® 0.100 (0.200F 0.1 (01) 26 (0.3) 0001 (0.001) 0002 (0.001)  NA 3 (1) 3 (0) 1 (0)
Embudo N/A 0.100 (0.200) 0.0 (0.1) 30 (0.3) 0011 (0.002) 0.0C4 (0.001) N/A 2(1) 3 (0) -0 (0)
Rio Grande at Otowi N/A 0.200 (0.200) 0.1 (0.1) 24 (0.2) 0002 (0.001) 0.002 (0.001) N/A 3 () 7 (0) 1(0)
Rio Grande at Frijoles -0.5 (0.3) 0000 (0.200) 0.2 (0.1) 4.1 (04) 0002 (0.001) 0.004 (G.001) N/A 3 4 (0) 2 (0)
Rio Grande at Cochiti Channel completely scoured, no sediment in 1991
Rio Grande at Bernalillo N/A 0.200 (0.200) 0.1 (0.1) 16 (0.2) 0002 (0.001) 0004 (0.001) N/A 3N 2 (0) -0 (0)
Jemez River N/A 0.200 (0.200) 0.0 (0.1) 24 (0.2) 0.001 (0.001) 0002 (0.001) N/A 41 3 (0) 0 (0)
Rio Grande in White Rock Canyon
Rio Grande at Sandia 06 (0.3) 0200 (0.200) 0.2 (0.1) 32 (0.3) 0001 (0.001) 0.004 (0.001) N/A 3 (1) 3(0) 2 (0)
Rio Grande at Pajarito A5 (0.3) 0100 (0200) 02 (0.1) 26 (0.3) 0008 (0.002) 0.001 (0.001) N/A 2. 2.0 1 (0)
Rio Grande at Water Canyon 0.3 (0.3)  0.000 (0.200) 02 (0.1) 27(03) 0001 (0.001) 0002 (0.001)  N/A 4 (1) 4 (1) 1 (0)
Rio Grande at Ancho 06 (03) 0200 (0.200) 03 (0.1) 22 (02) 0002 (0.001) 000} (0.001)  NA 2 1) 2(0) 1(0)
Rio Grande at Chaquehui 04 (0.3) 0200 (0.200) 0.0 (0.1) 23 (0.2) 0001 (0.000) 0.003 (0.001) N/A 3(1) 3 (0) 1 (0)
PERIMETER STATIONS (OFF SITF)
Radioactive Effluent Release Areas
Acid-Pueblo Canyon
Acid Weir N/A 0.600 (0.200) 0.5 (0.1) 22 (02) 0036 (0.006) 7.280 (0.420)  N/A 8 (2 2 (0) 0 (0)
Pucblo 1 N/A 0.200 (0.200) 0.1 (0.1) 23 (0.2) 0002 (0.001) 0055 (c.004)  N/A 4 (1) 2 (V) 1 (6)
Pueblo 2 N/A 0.200 (0.200) 0.1 (0.1) 21 (02) 0000 (0.002) 0008 (0.001)  N/A 3 (1) 2 (0) 1 (0)
DP-Los Alamos Canyon
Los Alamos at Totavi N/A 0.100 (0.200) 0.0 (0.1) 42 (0.4) 0003 (0001) 0003 (0.001)  N/A 2 (0) 2 (0) Z (0)
Los Alamos at LA-2 N/A 0.300 (0.200) -0.1 (0.1) 26 (0.3) 0004 (0.001) 0002 (0.001)  N/A 21 1 (0) 1 (0)
Los Alamos at Otowi N/A 0.200 (0.200) 0.0 (0.1) 21 (02) 0002 (0.002) 0059 (0.004)  N/A 1(0) 1 (0) -1 (0)
Other Areas
Guaje at SR4 N/A 0.200 (0.200) 0.1 (0.1) 24 (02) 0001 (0.001) 0001 (0.001)  N/A 2 (1) 1 (0) 1 (0)
Bayoat SR4 N/A 0.500 (0.200) 0.0 (0.1) 28 (0.3) 0002 (0.001) 0005 (0.001)  N/A 2N 2 (0) 1 (0)
Sandia at Rio Grande .0.4 (08) 0000 (0.200) 0.0 (0.1) 1.7 (02) 0.002 (0.001) 0.001 (0.001) N/A 31 1 (0) 1 (0)
Canada Ancha at Rio Grande  -1.7 (0O.B) 0.000 (0.200) 0.1 (0.1) 1.7 (0.2) 0.002 (0.001) 0.002 (0.001) N/A 3m 2B (3) 0 (0)
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Total Goross Ceruns Gross
n osr LR XN Uranium WPy Lo.op,, HMAm Alpha Beta Gamnvma
Laocation (nCil.) (pCi) (pCig) (/) (pCig) (pCi/) (pCisg) pCifp) 1pCip) (counts/min/g)
Other Arcas, C v°
Pajanto at Rio Grande HOR 0} 0200 (O 100y 01 (01) A0 0001 (D00 0010 (002 NA A 4.4 I (0)
Water Canvonat Rio Grande 008 (0 3) aoo0 (W) 04 (1) 20 000l (0ooly 0003 (0 angy N'A 2N 1in 210
Anchoat Rio Grande 04 (03 0200 (O200) 0] (0N T30 0008 (0ol 0003 (00G]) N'A 2N by 0«
Chaquehui at Kio Grande R0 3 0200 {0 100) 04 (01 40 00 (0001 0 (0.001) NCA RN 2 1 (O
Frioles at Nahonal N'A 0000 (0N 03 01) 230 0002 0001 000 (000]) NA 24l 1 1 (0)
Monument Headyuarters
Frijoles at Rio Grande ST VRS 0100 N2y 0301 IR (O3 0000 (0001 0002 (000)) NA 2N 2 210y
Mortandad Canyon on San lidefonso Lands
Muntandad A6 05 (nyy 0.500 (0 2 11 (02) 2540 0002 (0000 0GR (0.3 N'A 6 (1) Sqh 2
Mortandad A-7 04 (03 0.300 (0 100 02 (01 5.4 (0.5 Q002 (0001) 0020 (0.002) N'A S S 4.1
Mortandad A8 0.0 (03) 0.200 (0.200) 03 (0.1) 3203 0001 (0001 0023 (0.002) N/A 6 (1) M 2t
Mortandad at SR-3 (A-9) N'A 0.200 (0.200) 01 (0] 1.0 (01) 0.005 (0003)  0.002 (0.00]) N/A 2 2 11
Morntandad A-10 06 (03 Q000 (0.200) 02 (0.1 23(02) o006 (0 )y  0.003 (0.001) N/A 3 (1) 2(9) N
Montandad at Rio Grande 04 03 0.300 (0.2000) 01 (0 2R (03 Ouos 0002) 000 (0.001) N/A I 4. 2tMm
ON SITE STATIONS
Radivactive Effluent Release Areas
Acid-Pueblo Canyon
Hamilton Bend Spnng N/A 0.200 (0.200) Q0 (0.1) 2.7 (0.3) 0003 (0.003) 0138 (0.007) N/A 3N 1o 1 (0}
Puchlo 3 N/A 0300 (0.200) 0.0 (0.1) 27(03) 0004 (0.002) 0132 (0.006) N/A 2N 1M 1.0
Pueblo at SR-$ N/A 0.200 (0.2() 0.2 (0.1) 1.2(0) 0003 (0.001) 0428 (0 016) N'A 2N 1« 0.
DP=Las Alamos Canyon
DN N/A 0.300 (0.200) 2.7 (0.9) 12 (0 0013 (0002 0032 (0003 N'A 2h 2 0.
DPS-4 N/A 0200 (0.200) [AXEATI R 8 1R (02) 0.003 (0001) 0022 (006 NA I(h 2im 1
Lavs Alamun at Bndge N/A 0300 (0.200) 00 (0.1) LR (O 00 (0001)  0.003 (0001) NA 2 1 ¢ 0y
Los Alanns at 1LAO 1 N/A 0.300 () 200) a0 (0N 21 102 0001 (oY Q001 (0.001) NA 4 2 -1
Los Alamos at GN-1 N/A 0300 (0.200) 1.7 (0.3) 24 (02)  Q02R (00N) 01RO (0 OOR) N'A 2m 2.(m 20
Los Alamos at LAO-3 N/A 0200 (0.200) 1.3 (0.2) 20(02) 0040 (0.003) 0148 (0.007) NA 2 3y 1 (M
Los Alamos at LAOYS S N/A 0.100 (0.200) 1.5 (0.3) 1.7 (02) 0,028 (0.003) 0.154 (0007 N/A 1.(0 2. 1 (M
Los Alamos at SR8 N/A Q.200 (0.200) 06 (0.1) 2102 0016 (0002)  0.074 (0 005) N'A 2 20 [N}
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Table IV-20. (Cant.)

Total Gross Gruss Gross
H osr & Uranium py e i) MAmM Alpha Beta Gamma
Location (nCV/L) (pCip (pCVp (/) (pCip (pCifp) (pCilp) (plive) (pCip) {counts/min/g)
Mortandad Canyon
Morttandad near CMR N/A 0100 (0.200) 00 (0.1) 1.£ (0, OO0 (Q00Y) Q004 (00T N/A 2 (M 2y 20
Mornandad west of GS-1 N'A 400 (0 200) 03 (01 2003 0015 (DOon2) 0011 (0002 N‘A I 41 Ly
Mortandad at GN- N/A 3900 10 400) 1060 {159) 19 (021 2500 (00X TOSO (026 N/A 23 ¢(5) RO (9 43 (9
Mortandad at MCO-5 N/A 3400 (0 300) 351 (5.3) 1S (01 3600 (0 3UXKH 16 700 (1 (X N'A 67 26 (3) 1K ()
Mortandad at MCQ-7 N/A 1100 (0.200) 237 (36) 1o (0)) 3000 (0200) 10700 (0 600) N:A 2R (&) 18 12) 12
Mortandad at MCO-Q N/A Q400 (0200 0S (0] 4R (05 0013 (0002} Q023 (0002 N/A 6 (1) Sl S5¢(1)
Mortandad at MCO-13(A-5) N/A 0.200 (02K) 06 (01]) 1.9 (0.2) 0003 (011 QA28 (O N/A 61l EA BB 3¢
Other Canyony
Sandia at SR-4 N/A 0.200 (0200) 0.1 (0.1) 2302 0007 (0003} 0005 (00O NiA 2 1) 1.(0)
Canada del Buey at SR-4 N/A 0.000 (0200) 01 (0.1 14¢01) 0005 (0D003) 0015 (004 N/A 241 2 110y
"ajarito at SR-4 Channel completely scoured, no sediment in 199]
Potrillo at SR -4 N/A 0.200 (0.200) 0.0 (0.)) 25¢02) 0007 (0002) Q010 (0.002) N/A 31q1) 2 140)
Fence at 8R4 Nosample in 100}
Water at SR-d N/A 0.100 (0.200) 0.1 (0.1) 1R (0.2) 0001 (0.001) Q005 (0.001) NiA 2 110) 1.0)
Indivat SR-4 No sample in 190]
Anchoat SR.4 N/A 0100 (0200 01 (0N IR (09 0006 (0001 0.003 (001 N/A TN 30 2
Background
Staustical
Limad — 087 0.44 44 0.006 0023 — — — 79

*Tatium as tritiated water in muisture distilied from sample.

ANJA means analvais not pertormed, Tost in analysis, or not completed.
‘Radivactivaty counting uncerteintios ( 21 standard deviation) are shown in parcntheses

9 Average plus 2 standard deviations of measurements in regionat samples 19741986 ( Purtymun 1987a).
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Table IV-21. Radiochemical Analyses of Solid Waste Area Sediment Samples

Twtal Groms Gruss Gros
! 0gr 137~ Uranium My 239, 240p, Al Alpha Reta Gammas
Location  (nCil2 (pCi'R (pCi'g) titg g 1pCigy tpCig pCig 1pCi g pCi g icpm g}
TA-S4, AREA G
G-1 01 (O 01 0N 01 (o 2300 0.003 (0.002) 0005 (0001  N'AS b 110y 1«
G-2 5.2 (0.6) 0.0 (0.1) 0.3 (0.1) 1.8 (0.2 0.007 (0.003) 0.004 (0.00]) NA 5 2 0]y
G-3 6.5 (0.7 0.3 (0.1 0.3 (0.1) 23 10.2) 0.005 (0.3) 0.012 (0.002) NA 61th 3.0 2D
G4 2.8 (0.4 0.2 (D 04 (0.2) 31 (03 0.002 (0.002) 0.011 (0.002) NA S 30 30
G-5 2.1 (0.9) 0.1 (0. 0.3 (0.1) 24 (0.2) 0.08 (0.003) 0089 (0.005) NA 13 (3) 2y 31
G-6 3.2 10.9) 0.2 (0.hH 0.2 (0. 2.2 1.2) 0.002 (0.003) 0.040 (0.003} NA 611 2 S
G.7 0.0 (0.3) 0.1 (0.2) 0.2 (0.1) 4.0 {0.49) 0.000 (0.003) 0.022 (0.002) NA S 3 T
G-8 0.3 (0.3) 0.2 (0.2 035 (0. 38 (04 (1.013 (0.004) Q027 (0.002) NA 10 ¢2) 3. £ (I
GY -0.3 (0.3) 02 (0D 0.1 (0.1) 1.5 (0.2) 0.002 (0.003) 0.003 (0.001) NA T 2 2
TA-49, AREA AB
AB-1 0.1 (0.3) N/A 04 (0.1) 4.2 (0.9) 0.00Z (0.001) 0.008 (0.001) NA 54N 6 (1) 3 (1
AB-2 0.2 (0.3) N/A 0.1 (0.1) 36 (049) v.007 (0.001) 0.017 (0.002) N/A £ (3 61 240)
AB-3 0.1 (0.3) N/A 0.3 (0.1) 3.3 (0.3) 0.014 (0.002) 0.594 (0.021) NA (1) 5D 311
AB-4 0.1 (0.3) N/A 0.3 (0.1) 3.5 (0.3) 0.005 (0.001) 0.271 (0.012) N'A 8§ (2) 6 (1 2 (0)
AB-4A 1.1 (03) N/A 0.1 (0.1) 3.7 (04) 0.001 (0.00) 0.000 (0.001) NA 6 (1) 6 (1) 4N
AB-5 0.2 (0.3) N/A 0.0 (0.1) 2.2 (0.2) 0.002 (0.04¢:)) 0.002 (0.001) NA 4.1 3.0y 31
AB-6 0.2 (0.3) N/A 0.1 (0.1) 3.0 (0.3) 0.002 (0.001) 0.008 (0.001) NA S5 S 441
AB-7 0.3 (0.3) N/A 0.9 (0.2) 37 (0.9 0.002 (0.001) 0.027 (0.002) NA 712 T 10
AB-8 0.3 (0.3) N/A 0.1 (0.1) 2.9 (0.3) Q.003 (0.001) 0.002 (0.001) NA 4.1 41 1 ()
AB-9 -0.1 (0.3) N/A 03 (0.1) 34 (0.3) 0.000 (0.001) 0cC12 (0.002) NA 6 (1) T 143G
AB-10 0.2 (0.3) N/A 0.0 (0.1) 24(0.2) 0.001 (0.001) 0.004 (0.001) NA S 3(0) -1 (0)
AB-11 0.1 (0.3) N/A 0.1 (0.1) 4.2 (0.9 0.002 (0.001) 0.006 (0.001) N/A 6 (1) 5N 1.0
Background
Statistical
Limitd —_ 0.87 0.44 4.4 V.006 0.023 - — — 79

*Tritium as tritiated water in moisture distilied from sample.
bRadicactivity counting uncentainties { 21 standard deviation) are shown in parentheses.
“N/A mcans analysis not performed, tost in analvsis, or not completed.
dAverage plus 2 standa d deviations of measurements in regional samples 1974-1986 {Purtvmun 1987a).
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Tabte 1V-22. Radiocheniical Analyses of Soiis

Total Gross Gross Gross
! 03 1Ny Uranium Mapy 239.240py, MiAm Alphs Beta Gamma
Location (mCyL)? (pCiR (pCilp) (mg/g) (pCilg) (pCivg) (pCilp) (pCilp) (pCV'R) (cpm/p)
Regional Sails
Rio Chama 0.2 (0.3)" N/AC 0.2 (0.1) 2.2 (0.2) 0.000 (0.002) 0.001 (0.001) N/A 10 ( 2) 4 (1) 2.(1)
Embudo -0.2 (0.3) N/A 0.8 (0.2) 23 (0.2) 0.001 (0.002) 0.016 (0.002) N/A R(2) 17 (2) 2y
Otowi 0.5 (0.3) N/A 0.5 (0.1) 2.7 (0.3) 0.002 (0.002) 0.064 (0.008) N/A 4 (1D 3 0) (1)
Santa Cruz 0.2 (0.3) N/A 1.1 (0.2) 29 (0.3) 0.003 (0.002) 0.042 (0.003) N/A 12 ( 3) 7 (1) 4 (1)
Cochiti 0.1 (0.3) N/A 1.7 (0.3) 2.5 (03) 0001 (0002) 0014 (0002) N/A 13 ( 3) 4D 4(1)
Beralillo A1 (0.3) N/A 0.3 (0.1) 19 (02) 0601 (QO01) 0004 (0002) NA 6 (1) 3 (0) 2.0
Jemez 0.1 (0.3) N/A 0.2 (0.1) 23 (02) 6002 (0.002) 0003 (0.001) N/A 110 (20) 2 (0) 2 (0)
Perineter Soils (off site)
Sportsman Club 0.1 (0.3) N/A 0.3 (0.1) 35 (04) 0003 (0.002) 0008 (0003) NA 12 (3) 6 (1) 3 (i)
North Mesa 09 (0.3) N/A 6.3 (0.1) 42 (0.4) 0003 (0.001) 0017 (0002) NA 11 () s (1) 3(1)
Neas TA-R/GT Site 0.2 (0.3) N/A 1.2 (0.3) 3.1 (0.3) 0.002 (0.002) 0.048 (0.004) N/A 6 () 6 (1) 2(1
Near TA-49 0.1 (0.3) N/A 1.0 (0.2) 40 (0.4)  0.003 (0.002)  0.934 (0003) NA 9 (2) 6 (1) 4(1)
White Rock - East 0.1 (0.3) N/A 0.7 (0.2) 3.5 (0.9) 0.007 (0.002) 0.020 (0.002) N/A 12 (3) 6 (1) 4 (1)
Tsankawi 0.1 (0.3) N/A 0.7 (0.2) 40 (04)  0.003 (0002) 0013 (0.002) A 10 () s (1) 3 (1)
On-Site Soils
TA-21 DP Site 1.4 (0.3) N/A 1.9 (0.3) 3R (0.4)  0.002 (0.001) 0002 (0001) NA 12 () 5 (1) kI¢))
East of TA-S3 1.2 (0.3) N/A 0.3 (0.1) 24 (0.2) 0002 (0.003) 0010 (0.002) NA 11 (D) 401 3(1)
TA-50 1.2 (0.3) N/A 0.1 (0.1) 39 (0.4) 0001 (0.002) 0043 (0003) NA 15 (3) 10 (1) 4 (1)
2-Mile Mesa 0.8 (0.3) N/A 0.2 (0.1) 3.7 (04) 0006 (0.003) 0012 (0003) NA 11 (2) 4 (1) Q)
Eastof TA 54 0.2 (0.3) N/A 0.2 (0.1) 38 (04) 0001 (0.001) 0005 (0.001) NA 10 (2 4 (1) 2 (0)
R-Sitc-RD-East 0.8 (0.3) N/A 0.5 (0.1) 24 (0.2) 0.002 (0.001) 0.017 (0.032) N/A R (2) 4 (0) 2 (1)
Potrillo Drive 0.2 (0.3) N/A 0.3 (0.1) 4.0 (0.9) 0.001 (3.001) 0.005 (0.001) N/A 10 (2) 41 an
S-Site TA-16 0.3 (0.3 N/A 0.2 (0.1) 39 (04) 0.000 (0.001) 0.001 (0.001) N/A 11 () I 3
DT-9 0.3 (0.3) N/A 0.3 (0.2) 3.0 (0.3) 0.000 (0.000) 0.000 (0.000) N/A 10 (2) 4 (0) i
Near TA-33 2.0 (0.9) N/A 0.3 (0.1) 2R (0.3)  0.006 (0.006)  0.005 (0.002) NA 26 (b) 6 (1) 3 (1)
Background
Statistical
Limie 7.2 0.88 1.09 34 0.00S 0.025 — — _ 6.6

*Tritium as tritiated water in moisture distilled from samy.le.
PRadivactivity counting uncertantics (£1 standard deviation) are shown in parentheses.
“N/A means analysis not peelormed, lost in analysis, or not completed.
dAverage plus 2 standard deviations of measurements in regional samples 1974- 1986 (Purtymun 1987a).
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The majority of the sediment samples outside
Known radivactive ¢luent release arcis were within
the statisticatly desived upper limit used as o compari-
son foractivity aaributable o worldwide Tallout
(Puttymun 19S7a). These statistical limits give a level
expreted to be exeeeded by about Tan H samples taken
from the sime population. In the simples from the Rio
Grande (Regional and White Rock Canyon groups),
only the 2395Pu virlues tor the Embudo and Pajarito
simples exceeded the limit. Since they are notin the
expected rtio with 2%-230Py vilues for those stations,
which themselves were below the statistical faflout
imit, it is likely that they are analvtical anomalies
rither than ecal values, Samples taken on San Hdefonso
land 1o Mortandad Canyvon are discussed in Section
IV.LA.

Muny sediment samples from the known radioactive
cltluent release arcas, both of U site and on site, includ-
ing Avid-Pucblo, DP-Los Alamos, and Mortandad
Canvons, exceeded worldwide fallout fevels, as
expected. The levels observed are consistent with
previous data.

‘Two sediment samples from the On-Site Other
Canvons group, from Sandia and Potrillo Canyons,
showed 233Pu Levels that slightly exceeded the statisti-
cal Lallout limit (0.007 compared 10 0.006). Since they
were notin the expected worldwide tallout ratio with
239.230py values for those stations. which themselves
were below the stitistical sallout Hnig, it is likely that
they are analytical anomalies rather than real values.

One sediment sample from the mouth of Chaquehui
Canvon in White Rock Canyon contained significantly
above background tritium in moisture distilled from the
sediment. That sample contained 28 uCi/L. No otaer
samples from canyvons entering the Rio Grande con-
tained any tritivm above detection limits. Because of
the unexpected anomaly, the location was resampled in
February 1992, as soon as weather warmed sufficiently
o melt snow and permit hiking into White Rock
Canvon. That sccond sample also showed above back-
vround tritium, about S.4 nCi/L. The lower Jevel is
possibly attributable wo dilution from precipitation and
snowmelt between October and February. Four adui-
tional samples were eollected fanther upstream in
Chaquehui Canyon, below and above inflow from
Spring YA up 1o a point about 100 m upstream from
where Doe Spring tlow enters the channel. These four
sediment samples had tritium contents ranging from

ENVIRONMENTAL SURVEILLANCE 1991

about 0.5 to about 1.1 nCi/L., which, while Jower, are
still probably above backgrourd. No obvious souree
could be identificd. Neitier Doe Spring nor Spring YA
waler samples from October 1991 showed tritivm
levels above the normal detection himits (see Table
V-2 and also some special low-detection limit
amalyses reported in Section VILE D). A potential
sousce could be a Known tritinm-contaminated soil arca
in TA-33, which is located about 2 miies upgradient in
a side drainage to Chaquehui Canyon. Howewver, there
is no obvious mechanisim to move contaminated soil
that far by a runoft event that would not also dilute the
tritium in moisture sizniticantly. This area will be
investigaicd in detail in the future under the Environ-
mental Restoration (ER} Program Resource Conserva-
tion and Recovery Act (RCRA) Facility Investigation
(RF1) that includes TA-33 (see Section {1.B.1.h). The
RFI Workplan encompassing TA-33, submitted to EPA
in May 1992, includes ficld sampling tasks to help
determine whether TA-33 could e the source.

The results for sediment samples from the solid
radioactive waste areas (Table 1V-21) were consistent
with previous observations. Around Area G at TA-54,
the statistical fallout levels for 22%Py and/or 239.240py
were exceeded at Statjons G-2, G-5, G-6, G-7, and G-8.
The levels are generally in the same range as observed
in previous years with the exception of station G-5.
which may be the result of higher than typical runoff
during tue summer of 1991,

Tritium Ievels in the soil samples around Area G
were within the general range observed in soils and did
not repeat the anomalously higi levels seer in 1990,

Subscquent to the water release from TA-54 (see
Section V.B.3.b. for additional information), several
special sazmples were collected along a small drainage
leading from the north edge of TA-54 down into
Caiiada del Buey, joining the main channel slightly up-
stream of Location G-9. The firt set collected on
January 7, 1991, showed tritium concentrations in the
waler or soil moistare ranging up to 0.29 uCi/l.. These
samples extended from a point about 10 ft north of the
TA-54 fence in the releasc path for about 800 f1, the
apparent fasthest point of flow as judged from the
presence of ice. A subsequent set collected on
March 27, 1991, showed a decline in concentration to
about 0.053 uCi/L at the same point 10 ft north of the
fence line. At *Le point where the drainage rrached ke
Caiiada dcl Bucy channel, the concentration was about
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0.004 pCi/L.. Three samples 0.1, 0.3, and 0.7 miles
tarther downstream in Canada del Buey had levels of
ouly about 0.001 pCi/L down to analytical detection
limits. Thus, it appears that the tritium in the release
was sub . tantially diluted or had mostly evaported by
the end of March.

Around Arca AB at TA-49, worldwide fallout levels
of 238py and/or 23%29Py were exceeded at stations
AB-2, AB-3, AB-4, and AB-7. These arcas have
shown elevated levels in previous yvears and are
probably associated with known surlace contaminiation
incidents related to operation of the site in 1959-1961
(Purtymun, 1987b). The 137Cy concentration in the
sample from location AB-7 was about twice the statisti-
cal background limit for sediments but within the
background limit for soils.

Four oft-site soil samples (Otowi, Sama Cruy, near
TA-8, and ncar TA-49) and one on-site sample (TA-50)
had results tor 239-240py that were 2 to 3 times the sta-
tistical worldwide fallovt limits for no apparent reason.
Three soil samples (White Rock, 2-Mile Mesa, and TA-
33) had results for 239Pu (0.006 10 0.007 pCi/g) 1t
were slightly above the statistical allout Limit (0.0006).

These Tocations were below the limits in 1990, Four
soil samples (Santa Cruz, Cochiti, TA-8, and TA-21)
had $37Cs levels that were just at to about twice the
statistical fallout limit. They are presumed to be nor-
mal variability as they did not exceed the limits in
1990, and are within the range of levels scen at other
stations in 1991 that are below the limit this year.
Uranium levels in the perimeter and on-site Jocations
contain higher concentrations of natural uranium than
other regional stations in northern New Mexico because
the soils are derived from the Pajarito Plateau voleanic
rocks that have higher than average natural uranium
contents. The uranium Jevels are consistent with
previous observations.,

b. Nonradioactive Constituents. Scdiments from
the known radioactive effluent release arcas were
analyzed for metals using the EPA Toxicity Character-
istic Leaching Procedure (TCLP) method for estab-
lishing whether solid wastes exceed the toxicity criteria
(lirst section of Table 1V-23). None of the criteria
levels were exceeded or even approached. Sediments
from the Perimeter group locations in White Rock
Canyon were 2ualyzed for total metals (second section
of Table 1V-23). These analyses were made to begin
establishing a data basc of results comparable to those

reported by ather agencies such as the USGS and are
more mcanigful for accounting tor geochemical
processes.

Soil samples were analyzed for metals using the
EPA TCLP method tor establishing whether solid
wasles exceed the toxicity eriteria (Table 1V-24). None
of the criteriz levels were exeeeded oreven

approached.
4. Long-Term Trends.

The concentrations of radivactivity on sediments in
the Acid, Pucblo, and Los Alamos Canyon drainages
that involve cxasting and potential off-site transport of
radioactive contaminants are of considerable public
interest. These were studied in extensive detail about
10 years ago under the Fonnerly Utilized Sites
Remedial Action Program and are fully documented
(ESG 19¥1). The routine monitoring program dita
from selected locations in these areas is an indication of
changes. The total plutonium concentrations (23%Pu
and 239.240py) on sediments at four indicator locations
observed since 1980 are shown in Fig. 1V-12. The tint
location is Acid Weir, the location in Acid Canyon near
its contluence with Pueblo Canyon where the highest
concentrations are typically observed. This Jocation is
on Los Alamos County propenty and cffectively inte-
grates the mobile sediments from all of Acid Canyon,
The second Jocation is Pueblo at State Road 502 (State
Road 4 in previous years), just upstream of the con-
fluence with Los Alamos Canyon. This location is on
DOE land and represents Jeveds just prios to off-site
transport. The third Jocation is Los Alamos Canyon at
Totavi, located on San Hdefonso Pucblo, and sepresents
the finst off-site point. The founth Jocation is Los
Alamos Canyon at Glowi, also located on Sau [ldefonso
Pucblo, and represents sediment coneentrations at the
point where they enter the Rio Grande. The basic
obscervation is that the levels have been relatively
comstant at cach location since 19580,

5. Transport of Radionuclides on Sediments in
Surface RunofT,

The major transport of radionuclides from canyons
that have received radioactive ¢ffluents (Acid-Pueblo,
DP-Lus Alamos, and Mortandad Canyons) is by surface
runoff. Residual radionuclides in the effluents may
become adsorbed or attached to sediment panticles in
the sircam channels. Concentrations of radioactivity in

1V-4%
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Tuble 1V-23, Truce Metals in Sediments

Ag

As

Trace Metals in Solation Extracts from Sediment (mg/1.)®

Ba

Cd

Cr

Hg

Pb

~

Se

N

REGIONAL STATIONS

Acid Weir
Pucblo 1
Pucblo 2

DP - Los Alamos C anyon

Los Alamos at Totavi
Los Alamos 2t LA 2
Los Alamos at Otowi

Other Areas

ON-SITE STATIONS
Radivuctive Effluent Release Areas
Acid Pueblo Canyon

Hamilton Bend Spring
Pucblo 3
Pucblo at SR-4

DP-1os Alamos Canyon

DPS-1

DPS-4

Los Alamos 2t Bridge
Los Alamos at LAO-1
Los Alamos at GS-1
Los Alamos at LAQ-3
Los Alamos at LAO4.5
Los Alamos at SR-4

Mortandad Canyon

Mortandad ncar CMR
Morntandad W GS-1
Mortandad at GS-1
Mortandad at MCO-5
Monandad at MCO-7
Monandad at MCO-9
Mortandad at MCO-13

Limit for EPA
Toxicity Critesia

Not all stations were sampled for metals in 1991; see next section of 1able
for total recoverable metals in White Rock Canyon stations.

PERIMETER STATIONS (OFF SITE)
Radioactive Effluent Release Areas
Acid-Pueblo Canyon

<0.023b  <0.02 0.47 <001 0.0 <(.0006
<().03 <().0)2 0.55 <0.01 <().01 <0.0006
<(0.03 <().02 0.48 <0.01 <().01 <(.0006
<().03 <(.02 0.57 <001 <f).0] <) (N6
<().03 <(.02 0.51  <0.01 <().0} <(.(K06
<0.03 <().02 0.42 <001 <().01 <0).0006
Sce second section of table for total recoverable metals
<().03 <0.(2 0.460 <0.01 <().01 <0.0006
<().03 <().0)2 0.46 <0.01 <().01 <().0006
<0.03 <().02 0.28 <0.01 <().01 <{().IKN)6
<().03 <(0.02 0.53  <0.01 <().01 <0.0006
<{).03 <0).02 .76 <101 <{).01 0.0006
<().03 <0.02 .55 <001 <(3.01 0.0006
<0.03 <0.02 033 <0).01 <0.01 0.0006
<0.023 <0.02 030  <0.01 <().01 0.0006
<().03 <0.02 046 <0.01 <§.01 <().(¥)6
<(.03 <0.02 048 <0.0t <(.01 <06
<().013 <0.02 .40 <0.01 <().01 <().0006
-(0.03 <0.02 0.62 0.01 <0.01 <(.0002
<0.03 <0.02 0.98 <(0.01 <0.01 <0.0006
<0.023 <0.02 0.56 <0.01 <().01 <0.0006
<0.03 <(0.02 0.62 <0.01 <0.01 <0.0006
<0.03 <0.02 0.53 <0.01 <0.01 <0.0006
<0.03 <0.02 062 <0.01 <0.01 <0.0006
<(0.03 <().02 0.66 <0.01 <0.01 <0.0006
5 5 100 1 5 0.2

1V-49

<0.08
<().08
<0.05

<(.05
<().08
<0.05

<0.05
<().05
<0.05

<0.05
<0.05
<().08
<().05
<0.05
<().05
<(.05
<(0.05

<0.05
<0.05
<0.05
<0.5

<0.05
<0.05
<0.05

0.020)
<().02
<().02

0.028
0.030
0.023

<(.02
00.023
<().02

0.034
0.022
0.034
0.026
<0.02
0.030
0.030
0.025

0.330
0.034
0.028
0.025
0.030
0.030
0.040
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Table 1V-23. (Cont.)
Total Recoveruble Trace Metals from Sediment (ug/gt)

Stations Ag As Ba Cd Cr Hg Ph Se

YEGIONAL STATIONS
Rio Grande in White Rock Canyon

Rio Grande at Sandia <2 1.150 565 1.20 50 <21.5 1.4 <04
Rio Grande at Pajarito <2 <04 553 0.77 3.0 <23 0.1 <04
Rio Grande at Water Canyon S 1.400 619 1.40 4.6 97 3.1 <0.4
Rio Grande at Ancho <2 0.900 578 1.00 3.7 23 0.5 <0.4
Rio Grande at Chaquehui <2 1.500 637 1.30 4.7 <21 4.2 <0.4
Rio Grande at Frijoles <2 1.000 S50 1.70 73 <20 0.1 <04
PERIMETER STATIONS (OFI SITE)
Other Canyons
Sandia at Rio Grande 8 <0.4 299 1.20 3.6 <20 34 <().4
Cainada Del Ancha <2 <0.4 600 0.70 2.0 <20 59 <(.4
Pajarito at Rio Grande <2 1100 534 1.80 1.2 <20 1.2 <1.4
Frijoles at Rio Grande 27 0.400 207 0.54 2.8 <20 6.9 <0.4
Mortandad on San Ildefonso Lands
Monandad at Rio Grande <2 <0.4 521 1.71 5.5 <23 1.5 <0.4
ON-SITEE STATIONS
Other Canyons
Water Canyon at Rio Grande <2 0.400 247 0.70 20 <225 1.5 <0.4
Ancho at Rio Grande <2 <0.4 319 0.40 1.4 <22.5 34 <0.4
Chaquchui at Rio Grande <2.1 <0.4 320 1.30 36 <20 38 <0.4

3 Analysis by EPA TCLP method.
b Less than symbol (<) means measurement was below the specified detection Jimit of the analytical method.
¢ Analysis by EPA Mcthod 3051 for total mctals.
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‘Table 1V-24. T'race Metals in Soils

Trace Metals in Solution Extracted from Soil Sample (mg/1.)%

Stations Ag As Ba Cd Cr Hg | ) Se
REGIONAL STATIONS
Rio Chama 0.030  <0.02b 1.00 0.01 0.0: <0.0002  <0.08 0.03
Embudo <003 <().02 (.70 0.01 <0.03 <0.0002 <0.05 0.04
Otowi <0.03 <().02 0.50 0.01 <0.01 <0002 <0.05 0.02
Santa Cruz 0.027 <002 2.50 0.01 0.01 <(0.0002 <0.08 (.05
Cochiti <(0.03 <(1.02 0.74 0.01 <0.0} <0.0002 <0.05 0.02
Bernalillo 0032  <0.02 1.00 0.01 0.0 <0.0002 <0.05 .04
Jemer 0.0325 <0.02 1.70 0.0.2 0.01 <0.0002 <0.05 0.11
Perimeter Soils
Sportsman Club <(.03 <(.02 0.60 0.01 0.01 <0.0002 <0.05 0.03
North Mesa <0.03 <().02 0.70 0.01 <().01 <0.({05  <0.05 0.04
TA-8 <0.03 <(.02 1.40 0.01 <0.01 <0.0005 <0.05 0.02
TA-49 <(.03 <().02 1.20 0.01 <(.01 <0.0005 <0.05 0.02
White Rock <().03 <(.02 0.92 0.01 <0.G1 <0.0002 <0.05 0.02
Tsankawi <0.03 <(1.02 0.60 <0.01 <(.01 <0.0002 <0.05 <0.02
On-Site Soils
TA-21 <(.03 <0.02 0.70 0.01 <0.01 <0.0002 <0.05 0.02
East of TA-53 <(.023 <0.02 1.00 <0.01 <().01 <0.0002  <0.05 0.02
TA-50 <0.03 <0.02 1.30 0.01 <0.01 <0.0002 <0.05 0.03
Two-Mile Mesa <(.03 <().02 0.90 0.01 <0.01 <0.0002  <0.05 0.02
East of TA-54 <0.03 <0.02 0.53 0.01 <0.01 <0.0002 <0.05 0.02
R-Site <(.03 <(.02 090 <0.01 <().01 <0.0002 <0.05 <0.0
Potrillo Drive <().03 <102 1.00 0.01 <0.01 <0.0002 <0.05 0.04
S-Site <0.03 <(.02 051 <0.01 <0.01 <0.0002 <0.05 0.02
Near Well DT-9 <0.03 <().02 2.10 0.01 <().01 <0.0002 <0.05 0.03
Near TA-33 <0.03 <(.02 2.30 <001 <0.01 <0.0002 <0.05 0.03
Limit for EPA
Toxicity Criteria 5 5 100 1 S 0.2 5 1

~

4 Analysis by EPA TCLP method.

"The less than symbol (<) incans the analysis was below the specificd detection limit of the analytical method.
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Fig. IV-12. Total plutonium concentrations on sediments.

the alluvium are generally highest near the effluent out-
fall and decrease downhill in the canvou as the sedi-
mends and radionuclides are trusported and dispersed
by other treated industrial eftTuents, sanitary effluents,
and surface runoft,

u. Pueblo-Los Alamos Canyons. Residual
rdioactivity from past effluent releases into DP
Canyon, upper Los Alamos Canyon, and Acid Canyon
is present on sediments in those canyons and Pucblo
Canyon downstream {rom Acid Canyon. (See Section
IV.D.2 for more historic infonmation.) Over the yeans
some of that radivactivity has been transported off site
into lower Los Alamos Canyon largely by snowmelt
and thuadentonmn runoft.

Starting in 1990, increased eftluent How frow the
Los Alamos County Bayo sanitary sewage treatment
plant resulted in flow through the lower part of Pueblo
Canyon and into Los Alamos Canyon during niost of
the year. This flow transported some of the contanti-
mated sediments out of Pueblo Canyon and into the
lower reach of Los Alamos Canyon. This effluent-

induced flow from Pueblo Canyon entered Los Alanios
Canyon on most days in 1991, except for the period
from about mid-June to carly August, and typically
extended to a Jocation between Wells LA-6 and LA-2
in Los Alamos Canyon.

Samples of effluent and runoff collected from
Pucblo Canyon above the confleence with Los Alamos
Canyon, near State Road 502, were analyzed for
radioactivity in solution and suspended sediments.
These munolt samples contained above-background
amounts of cesium, strontium, and plutonium in
solution, as expected from the residuals of historic
releases into Pueblo Canyon. The plutonium results are
shown in Table 1V-25. Concentrations of plutonium on
the suspended sediments were above background
levels. Radioactivity in solution refers to the Gitrate
that passcs through a U.45-mm-pore-size filter;
radioactivity in suspended sediments refers 1o the
residue retained by the filter.

The cusrent year measurements were combined with

sesults of a special study, "Transport of Plutonium in
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Tuble 1V-25, Plutonium in Runoft in Pueblo and Los Alamos Canyons, 1991

Concentration in Concentration i Suspended Total in Solution and
Location Solution Suspended Sediment  _ Sediment Suspended Sediment (pCi/l.)
and Date Mpy  Mpy Sy 8Py (gm/L) Wpy  28Py % dissolved
(Ci/ly (pCi/l) (pCilg) (pCi/g)

Pueblo at SR 502

21258 0.022  0.004 4.030 0.011 0.05 0.23 0.00 11.1

yn 0000 0.000 4290  0.042 0.¢2 0.07 0.00 0.0

N7 0.352  0.008 14.700  0.071 3.51 51.93 .26 0.7

8/12 0.027  0.000 1620 0.048 1.45 2.38 0.07 1.1

8/19 0.012 0004 0.050  0.005 14.68 0.75 0.08 1.9

9/ (.000 0.000 13800 O0"8 1.85 25.53 0.13 0.0

W13 0023  €.054 5.650 0.042 .44 2.53 0.08 29

11726 0.049  6.000 2380 0.3°0 3184 9.19 0.46 0.5

12719 0LOK2 0017 0.94%  0.006 3.50 3.40 0.04 29
Los Alamaos ai SR 4

®/7 04620 0.004 L7400 0.097 .82 1.46 0.08 1.6

812 0.050 0.0 0.831  0.038 0.39 0.38 0.01 12.8

90 0.027 0014 2930 0.465 0.52 1.54 0.25 23

/13 0017 0000 2070  0.004 0.06 0.15 0.01 109
Los Alumos at Talavi

§/12 0.072  0.007 0.632  0.012 3.52 2.30 0.05 34

819 0.008  0.004 0.120  0.012 13.87 1.67 0.17 0.7
Los Alamos at LA-S

UXY 0.012 0020 5.850  0.124 0.33 1.93 0.06 1.6

913 0.004 0,037 3.250  0.083 0.1 0.35 0.04 10.4
Los Alumos near IA-6

2/28 0.000  0.000 .70 0.014 6.92 12.05 0.10 0.1

3/12 0.009  0.017 1.070  0.007 10.07 10.78 0.09 0.2
Los Alamas at Rio Grande

8/12 0.019  0.010 0.778 0.015 0.85 0.68 0.02 4.1

PH Y 0.029  0.000 6.900  0.170 1.36 9.38 0.23 0.3

9713 0.023  0.000 4.09 0.076 0.44 1.83 0.03 1.2

12/19 0.044  0.004 0.868 0.013 1.00 0.91 0.02 5.2
Rio Grande at Otowi

/6 0.000  0.000 0.010  (.018 1.28 0.01 0.02 0.0

913 0.017  0.000 0.005 0.008 0.44 0.02 0.00 749

“Samples collected on 9/6 and 9/13 were also analyzed for plutonium on scitleable solids as an estimate of
bedivad. These analyses showed that the total on bedload was 2 1o 4 times the total in solution and suspended

sediments.

N
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Snownielt Run-Ott" (Purtymun 1990a), as the basis for
estinating transport of plutonium inte Los Alamos
Canyon. The estimate of plutonium transported in
solution and on suspended sediments from Pueblo
Canyon into Los Alamos Canyon is about 1-2 mCi for
1991, By analogy with the snowmelt runofl, it is esti-
mated that bedload sediments probably carried 2 to 3
times as much plutonium as the dissolved and sus-

pended sediment components, Thus the total amount of

plutonium transported from Pueblo Canyon into Los
Alamos Canyon could be as much as 4-6 mCi,

The increased transport of contaminated sediments
from Pucblo Canyon is not expected 1o have any sig-
niticant ¢ffect on the concentrations of plutonium on
sediments in lower Los Alamos Canyon (ESG 1981)
which is supported by current measurements as given in
Table 1V-25 for locations in lower Los Alamos Canyon.
Because there L. an estimated inventory of about
400 mCi of plutonium in lower Pucblo Canyon, there
may be periodic increases in the inventory in lower Los
Alamos Canyon. Although summer thundenstorm
runeft or long periods of snowmelt runoff periodically
move accumulated sediments from lower Los Alamos
Canyon into the Rio Grande (c.g., ESG 1981, Lane
1985), there is not likely to be any significant long-term
change in the inventory in Lower Los Alamos Canyon,

The effluent-induced flow will slightly increase the
rate at which contaminated sediments from historic dis-
charges in Acid and Pueblo Canyons are moved into
and through Los Alamos Canyon to the Rio Grande.
Theorctical estimates (ESG 1981), confinmed by aciual
mcasurcment (see Special Reservoir Sediment Studices
below), show that the incremental contribution to
radioactivity on sediments in Cochiti Reservoir is a
smali percentage (approximately 109% ) of the contriby-
tion attributable to typical regional worldwide fallout
levels. The resultant incremental doses through focd
pathways (see Section IV.G.3) are well below DOE’s
applicable PDLs.

b. Distribution of Radionuclides in Water and
Sediment in and Adjacent to Sediment Traps in
Mortandad Canyon. Residual radionuclides are
released in efflucnt from the treatment plant at TA-50
into Mortandad Canyon (sce Table IV-26). The liquid
infiltrates and recharges a shallow body of groundwater
in the alluvium. This shallow aquifer is of limited
extent and lies completely within the Laboratory
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boundary (see Section [V.D.2 aud Section VILB for
additional infonmation). Most of the sadionuclides in
the ¢ffluent are adsorbed or bound to the sediments in
the channel.

Tuble 1V-26. Quulity of Efflucut Released from the
TA-50 Radioactive Liquid Waste Treatment Plant

in 1991
Activity Mean
Released* Concentration
Radionuclide (mCi) (uCi/ml.)
M 10,6(¢) 4.8 x 1()-4
SMn 0 —
56.57.58.60C) 1.0 4.6 x 1()-8
1Se [{) 2.7 x 10-7
8LE4RD 45 2.0 x 10-6
B8998, 124 5.7 x 10-6
Y 0.6 2.9 x 10-8
137Cy 67 3.1 x 10-¢
23y 0.07 3.0x 109
23%py 0.3 1.4 x 10-8
239.240py 1.0 4.4 x 1()-8
2I1Am 1.1 4.9 x 10-%
Totalb 10,846

*As reported on DOE Form F-5821.1.
bTotal effluent volume 2.19 x 107 iters.

The sediments and radionuclides in the stream
channel alluvium are subject to transport when addi-
tional effluent releases or storm water runoff periodi-
cally enter the channel. The small drainage area of the
canyon and the ability of the thick section of unsatu-
rated alluvium to store runoff have prevented transpon
1o the Laboratory boundary. To further assuse contain-
ment of sediment transport by major runoff events
within the Laboratory boundary, a series of canyon
sediment traps was installed in the carly 1970s. These
traps are located in Monandad Canyon approximately
2.3 km (1.4 mi) upstream of the castern facility bound-
ary. The traps are excavated below the prevailing grade
of the stream channel, so runofi water flows inand is
retained temporarily, letting the heavier sediments set-
te out. When one pond is filled up 1o the stseam
channel, the water then Jows on into the next trap.
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Sevenl large thundenstorm runoll events occurred
i Fate July and carly August 1991 that filled all theee
sediment trps to capacity. Trap 3 everilowed ontwo
separte occasions. An estimated 77 to 115 m3 (20,000
o 30,000 gal) of tunot! Bowed on downstream of the
sediment traps during this tme. The end of these flows
wenminted about 200 m (6350 1) cast of the lowest trap.

Witer samples were collected from water standing,
in cach of the traps tollowing the two overflows. The
results of rdiochemical analyses ot the water and sus-
pended sediments are presented in Table 1V-27. The
results are similir to values seen in previous yeans alter
mijor runot? events. The concentrations of suspended
sediments are comparable to the maximums found on
dryv streambed sediments carlicr in the year (sec
Table 1V-20). The suspended sediments are predomi-
mantdy smaller particles and thus ¢ xhibit somewhat
higher concentrtions.

Alter the water evaporated or infiltrated after the
Last runofl, sediment samples were collected from all
three sediment traps (in depressions where fine grained
sediments would tend 1o collect) and at an additional 27
Jocations spaced ona rectangular sample grid immedi-
ately downstream of Trap 3. This grid consisted of six
channel transect lines lociated at approximately 30 m
(100 11y intervals below the outflow point from Trap 3.
Scdiment samples were collected along cach transect at
approximately 10 m (30 {1) intervals, with the end-point
samples located outside of the visible water marks indi-
cating where water had passed. These high-water
marks consisted of sediment debris on plant leaves and
plants dellected toward the disection of water flow,
Thiese water marks tern inated approximately
150250 m (500 650 1) downstream of the outllow
from Trap 3.

All sediment samples were initially scanned for
gross gamma radiation. These analyses indicated that
all samples coptained detectable amounts of 241 Am,
137¢, aned OUCo, in addition to trace levels of othes
LAMPFE activation products. Sevensamples were
selected from the 31 sample suite for quantitative
pamma counting. These seven samples were selected
from six Jocations near the outermost perimeter of the
sampling grid and one location from within Trap 3.
These sample results are summarized in Table 1V-28,
Radionuclide concentrations varicd slightly above
respective background values. There does not appear to
by a decreasing trend in concentration levels with

increasing distance downstream ot the breach in Trap 3,
Instead, these concentrations tend to reflect the
maximum extent of sediment transport of the finest
grained materials. A portion of these radionuclide
concentrations is atiributable to previous years when
the traps were abso avertopped by surlace runott,
These analytical data are consistent with previous trap
overflows that were reported in the 1987 and 1988
Environmental Surwillance Reports (ESG 198K, ESG
198Y).

The three seditent traps will be excavated during
1992 to restore their original sediment retention
volumes.

6. Special Reservoir Sediment Studies.

Results of the analyses of the special large samples
collected in 1991 from Abiquiu and Cochiti Reservoins
are presented in Table 1V-29. The results are similar 1o
those from past years. The cesium concentration of
0.496 2 (.119 pCi/g from the lower station in Abiguiu
slightly ¢xceeded the statistically established back-
ground level of .44 pCifg (Purtymun 1987a). All other
measurements were Jower than statistical background
limits.

The sesults are best interpreted in conjunction with
information from a special study, "Plutonium
Deposition and Distribution from Worldwide Fallout in
Northern New Mexico and Southerst Colorado,” that
provides a broader regional context for the rescervoir
sediment measurements (Purtymun 1990b). This study
was bascd on the radiochemical analyses of lasge sam-
ples (1 kg) of soils and sediments caollected between
1979 and 1987 from locations in northern New Mexico
and southern Colorado. Data on sediments from
Abiquiu and Cochiti previously published in the annual
Environmental Surveillance at Los Alamos reports are
included in the larger set of data. The conclusions of
greatest significance to interpreting the current samples
from Abiguiu and Cochiti Reservoirs are (1) the aver-
age 1o1al plutonium concentrations in Cochiti are
almost identical to the concentrations found in the Rio
Grande Reservoir in Colorado, (2) reservoirs on the Rio
Chama c¢xhibit slightly lower concentrations than those
found in the Rio Grande Reservoir, and (3) the isotopic
ratios of 239.240py 10 238Py are essentially the same,
with nearly complete overlap of the statist.cal
unceraintics for all of the soil and sediment samples.
These findings arc all consistent with the interpretation
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Table 1V-27. Radioactivity in Mortundud Canyon Sediment ‘Fraps

Concentrutions in Solution

\

aRadioactivity counting uncertaintics (¢1 standard deviation) arc shown in parcnthescs.

IV-56

Gross
Laocation H3 13Cy 2i8py 29p, HiAm Beta
Dute (nCVL) (pCiL) (pCVL) (pCivL) (pCiL) (pCil.)
Trap 1
72401 7.2 (08 91(61) 0.50 (0.05) 1.7G (0.10) 233(0.12) 110 (10)
810691 5.7 (0.7) 98 (66) 0.46 (0.07) 2.03 (0.28) 1.50 (0.10) 55 ( 5)
Trap 2
712491 76 (08)  155(64) 0.76 (0.06) 2,08 (0.12) 3.87 (0.17) 88 (9)
8/06/91 2.0 (0.4) 80 (65) 0.35 (0.0S) 1.19 (0.09) 1.21 (0.10) 51 ( 6)
Trap 3
7/24/91 3.104) 76 (56) 0.64 (0.06) 1.81 (0.11) 1.72 (0.10) 33 (3)
8/06/91 1.2 (0.3) 36(60) 0.37 (0.08) 0.96 (1.25) 1.02 (0.09) 40 ( 4)
Concentrutions on Suspended Sediment
Suspended
D8py ¥py Sediment
(pCip (pClip) @)
Trap 1
7/24/91 20 (2) 61 ( 6) 0.80
8/06M1 37(5) 120 (15) 0.28
Trap 2
7/24/91 7(3) 21 (10) 1.09
8/06/91 35(5) 110 (15) 0.32
Trap 3
7/24/91 12(7) 36 (18) 1.18
8/06/91 33(5) 102 (15) 0.41
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Tuble 1V-28. Radioactivity on Mortandud Canyon Sediments, October 18, 1991
Analysis
2 Am 56 137¢ 57Co 60Cqo B3Rb
(PCUR (pCi/R) (PCUR (PCUR ®ClR  (pCU
Location?
1 38.0 10.9 2K2.0 0.232 3.640 0.714
(5.72)“ (5.59) (42.9) (0.245) (0.634) ((1.290)
2 322 3.68 138.0 0.092 0.319 0.058
(4.85) (4.79) (20.8) (0.229) (0.272) (0.176)
3 289 4.06 173.0 0.007 0.877 0.043
(4.349) (4.89) (26.0) 0.210) (0.317) (0.193)
9 19.4 1130 98.0 0.914 0.120 0.176
(2.92) (4.87) (14.8) (0.266) (0.282) (0.220)
5 36.6 4.5% 225.0 0.681 0.665 0.041
(8.51) (5.08) (33.8) (0.257) (0.272) (0.201)
6 9.2 8.90 101.0 0.601 0.050 0.317
(1.39) (4.79) (15.3) (0.244) (0.261) (0.177)
7 10.2 2.29 11.9 0.172 0.316 0.247
(1.59) (4.19) (1.82) (0.209) (0.286) (0.178)

ASample Locations:

1 Easternend of Trap 3; clay and fine sand.
Washout 120 m below outflow; 10 m north of channel.
Washout 120 m below outflow; 10 m south of channel,
Washout 150 m below outflow; 20 m north of channel.
Washout 150 m below outflow; in channel.
Washout 150 m below outflow; 20 m south of chanael.
Washout 167 m below outflow; no channel apparent.

NN A Wi

bRadioactivity counting uncertainties (£1 standard deviation) are shown in parentheses.

o /
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Table IV-25. Radiochemical Analyses of Sediments from Reservoirs on the
Rio Chama and Rio Grande®
Total Gross
L 2§ 1MCs Uranium 8py 2i0py MiIAmM Gamma
1.ocation (nCi/1.)® \pCilg) (pCip) (ug/g) (pCi/g) (pCi/g) (pCi/g) (counts/min/g)
Abiquiu Reservoir
Upper 00 (0.2 0.2 (0.2) 0.253 (0.092) 189 (0.2) 0.0003(0.0001)  0.0054(0.0004) 0.006 (0.003) 18 (0.9)
Middle 0.2 (0.3) 0.2 (0.1) 0.277 (0.141) 251 (0.2) 0.0003 (0.0001)  0.0060 (0.0003) 0.009 (0.003) 3.2 (0.5)
Lower 0.1 (0.3) 0.2 (0.2) 0.496 (0.119) 22 (0.2) 0.0004 (0.0001)  0.0102(0.0004) 0.033 (0.007) 3.0 (0.5)
Coachiti Reservoir
Upper -0.5 (0.5) 0.17(0.16)  0.402 (0.106) —d 0.0003(0.0001)  0.0072(0.0003) N/A 16 (04)
Middle 0.3 (0.3) 0.19(0.16)  0.245 (0.0824) —d 0.0002(0.0001)  0.0045 (0.0002) N/A 1.4 (0.9)
Lower -0.1 (0.3) 0.11(0.14)  0.305 (0.108) —d 0.0001(0.0001)  0.0005(0.0001) N/A 5.5 (0.7)
< Background
o (1974-1986)° — 0.87 0.44 4.4 0.006 0.023 — -

aSamples were collected in June 1991 at Abiquiu and July 1991 at Cochiti; counting uncentaintics arc in parcntheses.
bTritium as tritiated water in moisture distilled {rom sample.

dSample lost in analysis.

o

¢Background, upper limit (Purtymun 1987a).

cRadioactivity counting uncertaintics(z1 standard deviation) are shown in parentheses.

~
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that the source of the plutonium at all locations is the contribution of total plutonium carricd into the Rio
domiantly from worldwide fallout, The data from the Grande by current runoft through Los Alamos Canyon
1991 samples 11t the longer tenm pastiem of concentrs- is small, roughly estimited at no more than 1044 of that
tons and isotopic ratios, as tabulsted in Table 1V-30, attributable to worldwide fallout on sediments in the
The Cochiti samples are below the long-tenn means for Rio Grande (ESG 1981). The levels ot plutonium on
concentation and sery pear the mean isotope ratio; the sediments in the Rio Grande in the vicinity of Los
Abiguiu samiples were near the average of she coneen- Alamos represent a vanable mixing of the generally
tration range and the isotopic ratio mean, higher concentrations and isotopic mtios observed on
Both the 1991 data and the special study support soils and sediments fagther north in the Rio Grande
other observations and interpretistions (ESG 39K 1) that drainage and the generally Jower concentrations and

Table IV-30. Plutonium Analyses from Scdiments in Reservoirs
on the Rio Chama and Rio Grande?

Ratio
24Py 239,250, (M2, 28Py)
(fCi/g) (fCi/g) (fCp)
Abiquiu Reservoir
1984 T () 0.7 (049 12.7 (6.3) 18
1985 v (y) 0.7 (0.5) 88 (0.9) 12
1986 v (¥) 03 (.1) 75 (1.7) 25
187 v (y) 0.2 (0.1) 38 3.1 19
1USK v (s) 0.3 (0.2) 75 (2.6) 25
1989 £ () 0.2 (0.6) 3.7 (04) 18
1990) T () 0.14 {0.1) 26 (1.6) 19
1991 Upper 03 (0.1) 54 (0.4) 18
Middle 0.3 (0.1) 6.0 (0.3) 20
Lower 04 (0.1) 10.2 (0.4) 26
X (%) (.33 (0.1) 7.2 (2.06) 22
Cochiti Reservoir
1984 T (¥) 0.7 (1.1) 19.7 (14.0) 28
19SS X (%) 1.6 (0.6) 24.1 (1.3) 15
1986 ¥ (v) 1.2 (0.5) 212 (6.1) 18
1US7 X (%) 08 (0.7) 17.5 (13.8) 22
1988 Y (y) 17 (2.9) 211 (29) 7
1989 () 25 (2.3) 493 (7.3) 20
199 (%) 1.1 (0.5) 20.9 (10.7) 19
1991 Upper 0.3 (O.1) 7.2 (0.3) 24
Middle 0.2 (0.1) 45 (0.2) 23
Lower 0.1 (1) 0.5 (0.1) 5
X () 0.2 (O.1) 4.1 (3.49) 21
Buckground
(1974 -1980)" 6.0 23.0

“Samples were collected in June 1991 at A.hiquiv and July 1991 at Cochiti; counting uncertaintics are in
parentheses,

PPurtviun (190:7a).
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lower isotopic ratios found in the Chama system reser-
voirs and soils of northern New Mexico. Thus, the sig-
witicant variability with time and the uncertainty in
measurcients of at least S-10% ineven the 1 kg sam-
ples (as much as 30% in normal size samples) at the
low Ievels combine to make it generally impossible to
distinguish the contribution from current Laos Alanos
Canyon sediments in the Rio Grande by mcasuring
concentrations. Forsimilar easons there is no distin-
cuishable increase in 239-240Py 1o 238Py isotopic ratio as
waould be expected it the higher concentration, higher
ratio Los Alamos Canyon sediments were making 4
Linge contnbution,

7. Special Rio Grunde Sediment Study.

A geomorphologic study completed in [991,
"Geomorphology of Plutonium in the Northern Rio
Grande System,” (Gral 1991) provides an historic per-
spective to evaluate the contributions of plutonium
from Los Alamos to the Rio Grande. That study uti-
lized historic acrial photography and hydrologic data to
study the movement and deposition of sediments over
tme. Among the study’s conclusions regarding a re-
giona! plutonium budget for the 1948-1985 period
accounting for both worldwide fallout and input from
Los Alamos Canyen for the northern Rio Grande, three
are particularly relevant to interpreting the surveillance
Jata:

*  Fallout accounts for more than 905 ol the plu-
tonium in the system; Los Alamos, for slightly
less than 107

e About hall of the total plutonium (fallout plus
Laos Alamaos) is estimated to have been stored
along thie river, and the remainder moved into
storage in Elephant Butie Reservoir.

¢ Mostof the Los Alamos contributions remain in
storage along the river between Otowi and Peina
Blanca (just downstream from Cochiti Dam);
since 1973 the dowistream transport of the Los
Alamos contributions has terminated in Cochiti
Reservoir.,

The study identilied locations where sediments had
been doposited during specilic periods. A special
sediment sample was collected from a floodplain near
Buckman (ust south of Caiada Ancha on Fig. 1V-9)
that was actively deposited during the 1941-1968
weriod. This saniple was subject to a very sensitive
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snalysis (detection limits as litthe as 0.0001 pCi/gm) of
plutonivm isotopes by the Isotope Geochemisiry Group
(INC-7) at the Laboratory. This analysis showed that
plutonium found at Bu:kman had a ratio of 23%Pu 10
WPy consistent with about an equal mix of worldwide
fallout and plutonium trom the Acid-Pucblo-Los
Alamos Canyon system. The total levels of 239Pu to
24Py i the sample (0.017 pCifg) were within the sta-
tistically derived fallout level (0.023 pCi/g). Only the
precise and costly analysis showed that the deposit had
a substantial contribution from historic ows out of Los
Alamos Canyon. Such techniques mmay be useful tor
other rescarch into the sediment transport processes.

F. Manitoring of the Water Distribution Systems

1. Introduction.

The EPA has established maximum contaminamt
Jevels for organic and inorganic constitucmts and
radioactivity in drinking water in the Sate Drinking
Water Act (SDWA). These standards have been
adopted by the State of New Mexico and ace included
in the New Mexico Water Supply Regulations (NMEIB
1991). NMED has been authorized by EPA to admin-
ister and enforee federal drinking water regulations and
standards in New Mexico.

Compliance samples are analyzed for organic and
inorganic constituents and for radioactivity at the State
Scicntific Laboratory Division (SLD) in Albuquerque.
SLD reports the analytical results directly to NMED.
The Johasor Controls Ine. Envitonmental JENV)
Laboratory also collects samples throughout the
Laboratory and County distribution systcins and tests
them for microbiological contamination, as required
undee the SDWA. The JENV Laboratory is certificd by
SLD for microbiological testing of drinking water.

During 1991, all water samples collected under the
SDWA program at Los Alamos and tested by SLD in
Albuquerque and by the JENV Laboratory were found
to be in compliance with the maximum contaminant
levels established by regulation.

2. Monitoring Network.

The Laboratory and County water distsibution sys-
tems wcere sampled at three locations for inosganic and
volatile organic components (VOGCs) during 1991 to
determine compliance with SDWA paramceters. Each
location is represemtative of one of the well ficlds

S
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supplying the distribution system: Los Alamos Airpont
is represcntative of water quality in the Los Alamos
Well Field; White Rock Fire Station of the Pajarito
Well Field; and Basranca Mesa School of the Guaje
Well Field.

3. Analytical Results.

a. Radiological Analyses of the Water Distri-
bution Systems. The water distribution systons were
sampled for adioactivity at thiree kwations dusing
1991, Samples were analyzed by SLD and the results
showed concentiations below the maximum contami-
mant tevel tor gross alphi snd gross beta. These resolts
are stummarized i Table HI-11.

b, Chemiciul Constituent Analyses of the Water
Distribution Systems. All of these results were fouad
o be i compliance with the standards. Inosganic anal-
yaes cotist of the following parametens. amsenic,
tarium, cadmivm, chromium, lead, mercury, seleniem,
sibver, nitrate (as N), and Nuoride. VOC analyses are
divided into two classes. VOC Group | consists of
aromatic and halogenated purgeables to determine the
presence of beazene, carbon tetrachloride,

L 1-dichtorovthylene, 1,2-dichlorocthane, para.
dichlorobenzeae, trichlorocthane, trichlorocthylene, and
vieyl chloride plus 49 unregulated contaminants. VOC
Group L consists of ethylene dibromide (EDB) and 1,2-
dibromo-3-chloropropanc. A summary of analytical
rosults is included in Table 111-K.

Under the SDWA, testing tor total tritialomethanes
s required for the Los Alamos water supply once cach
quarter. During 1991, samples were collected by EM-8
at five Jocations within the Laboratory and County
water disteibution systems and delivered 10 SLD for
analysis. Results showed concentrations below the
maximum contaminant fevel of 0.10 mg/L for total
trihalomethanes. A summary of these results is
included in Table -9,

¢. Microbiological Analyses of the Water Dis-
tribution Systems. Each month during 1991 an aver-
age ol 46 samples was collected throughout the
Laboratory and County waicr distribution systems to
determine the free chlorine sesidual available for disin-
lection and the microbiclogical quality of the distribu-
tion systems. These samples were eollected by person-
nel at the JCL Envirommental Section and analyzed in
the JCI centified laboratory for the presence of colitonu

N
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bacteria, which is an indicator used to dete nmine if
harmiul bacteria could be present. Duting 1991, wo
coliform bacteria were feund. Sixty-five of the micro
viological samples (approximately 129%) collected were
found to have some noncoliform bacteria present
Although the presence of noncoliform bacleria is not a
violation of SDWA, it does indicate stagnant water or
biofilm growth in the distribution lines. A summary of
the analytical results is foend in Table 11-12.

d. Other Environmental Activities for Protec-
tion of the Water Supply Systems. Other programs
conducted to protect the water supply system include
the tollowing:

Wellhead Inspection Program. A survey of
water supply wells was conducted during 1991 by the
JCI Environmental Section to detect any potential
sources of contaniination into the system. Daily
inspections of the wells were also conducted by JC1
Utilities to maimtain pumpisg cquipment and to identify
any problem that might lead to a potential health
hazard.

Disinfection Program for New Construc-
tion. Whenever siew construction or repair work is
required on the distribution or supply system, the pipe
must be disinfected before itis put in service, This
disinfection is accomplished by flushing the pipe and
adding a high-strength chlorine solution to the piping.
The chlorinated water is then removed, and a sample is
taken during the flushing process by the JCI
Environmental Section for the presence of coliform
bacteria,

G. Foodstuffs Monitonag

1. Introduciion.

Concemtrations of radionuclides in foodstuffs col-
lected from Laboratory arcas were compared to levels
of radionuclides in feodstuffs samples collected from
perinceter and regional (background) locations in an
cffort v monitor Laboratory operations for potential
radioactive comtamination. In addition, radiation dose
was calculated from the data collected and compared to
the radiatio. protection standards recommended by the
[nterational Commission on Radiological Protection
(ICRP 1979) and the National Council on Radiation
Protection and Measurements (NCRP 19873), as man-
dated by DOE Order 540.5 (DOE 1990a).
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2. Monitoring Network.

Produce (Truits, vegetatsdes, and grtins), bee, and
honey samples are collected on a yearly basis trom on
site (within the Laboratory boundary), perimeter (Lo
Alamos townsite/White Rock), and regional
(Espaiiola/San Bdefonso Pucblo) locations. Regional
or background samples ol foodstulls are collected
upstream from the confluence of the Rio Grande and
intermittent streams that cross Laboratory lands. Simi-
larly, levels ol radionuclides are determined in catfish
(botiom fecders) and crappic and/or trout (surface feed-
ens) collected from Abiquiu (a reservoir upstream from
the Laboratory) and are compared to fish collected from
Cochiti (4 reservoir downstream from the Laboratory).
Locations of produce, fish, and bechives are shown in
Figs 1V-13 and IV-14 and Table D-12.

Chama
Heron
Resorvoir
E! Vado Tierra Amaniia
Ao
o Espafiola W E! Guique P
LOS ALAMOS San lldefonsot
NATIONAL
LABORATORY hite Rock “J®
oyt Cochi> Reservoir ] Paiatito Acres 9P
2 Cochiti
Puebio
0 20 km

“® PRODUCE SAMPLING STATION
iyt FISH SAMPLING STATION

Fig. IV-13. Produce and fish sampling locations.
(Map denotes general locations only.)

3. Analytical Results.

a. Produce. Concentrations of radionuclides in
produce collected from on-site, perimeter and regional
locations during the 1991 growing scason can be found
in Table IV-31. In gencral, most radionuclides in food-
stuffs collected from on-site, perimeter, and regional

locations were withiu a range of values reported for
these areas in past years. With the exception of 13, all
radionuclides in produce collected from on-site arcas
were within background concentrations, The range in
H3 values in produce samples collected from on-site
Laboratory lands ranged in concentration from 0.7 1o
8.1 pCi/fmL. These values are higher than Jast year’'s
H3 values and are probably the result of routine
Laboratory operations.,

With the exception of one perimeter location, no
differences in H3, %Sy 101a1 U, 239.240py 454 137¢
were detected between produce collected frons regional
arcas (Espaiiola and San lldefonso as a group mean)
and produce samples collected from penmeter sampling
locations,

One fruit sample collected from the formes TA-1
site in the Los Alamos townsite contained clevated
levels of H3 (16 pCi/mL) and 239.290py (0,02
pCi/dry g). Plutonium levels, in panticular, were about
100 times the levels found in fruit samples collected
from other trees in the area. The amousit of Pu in this
fruit docs not posc a health hazard; the total dose as a
result of all radionuclides that could be obtained from
ingesting all of the fruit from this tree (estimated to be
about 50 ib) was only 0.3 mrem/yr. This dose is less
than 19 of the DOE's radiation protection standard of
100 mrem/yr for all pathways.

Subscquent sampling and analysis of air, plant
branchces, soil surface, and subsurface materials from
around this tree and other fruit trees in the area showed
that (1) the TA-1 ruit tree contained clevated levels of
H3 in fruit, branch, and subsurface soil samples as
compared to plant and soil samples collected from other
[ruit trees growing in the area, suggesting that the TA-1
fruit tree may be transporting H3 up through the roots to
the fruit, and (2) 239-290py was clevated in soil surface
samples collected directly underneath the TA-] fruit
tree as compared to other soil surface samples in the
arca, suggesting that elevated levels of 239.240py ip fruit
samples collected from the TA-1 tree may have been
more a result of soil surface contamination
(resuspension and/or sample contamination) rather than
from root uptake. During the decommissioning and
decontamination of the TA-1 area in the 1960s and 70s,
the detection limits for clean-up activitics was
approximatcly 20 pCi/g gross alpha activity. All 1991
samples were below these limits,

Another study conducted in 1991 under the
foodstuff monitoring program involved the collection
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of produce samples from the Western Area community
of Los Alamos. This study was initiated in response (o
4 Los Alamos community concern about an apparently
high brain cancer incidence rte in that arca. Results of
cight produce samples colfected from the Western Arca
show that radionuclide contents were similar to the
mdionuchde contents in produce collected from the
Espaniola Valley. The total dose obtained from con-
suming 352 Ib of Western Area produce was (.4
mrem/yr, This dose was less than 1% of the DOE's
radiation protection standard of 100 mrem/yr for all

pathways for protecting members of the public, The
slightly higher values of some sadionuclides in produce
samples collected from the Western Area as compared
to background (i.c., 99Sr) were believed to be a result of
higher precipitation/fallout events. The total precipita-
tion recorded in the Western Area during 1991 was
twice that in Espaiiola.

In summary, Laboratory contributions 10 doses
received from produce consumption, including that
from H?, pose no threat to the health and safety of the
general public. Section V.C.3.1 presents information on
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Fig. 1V-14. Locations of bechives in the Los Alamos arca.  Regional stations are not shown.
(Map denotes general locations; specific Jocations are presented in Table D-12)
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Table 1V-31. Radionuclides in On-Site, Perimeter, and Regional Produce Collected during the 1991 Growing Season®

~

H3 ”Sr Uranium 8Py M40 Py 1MCs
(pCiml) (10-pCi/dry @) (ng/dry g) (10-% pCi/dry g) (10-* pCi/drv @ (102 pCi/dry g)
REGIONAL STATIONS
Espanola
N 10 10 10 10 10 10
Mean 0.4 45 23 =35 5 158
Std dev 0.2 57 15 13 15 141
Minimum 0.1 (0.3) -13.5 (-0.5) 1.5 (0.2) =25 (1.95) -151 (1.5) ~56  (61)
Maximum 0.5 (0.3) 159 6.3) S0 (49 14 (38.1) 380 (27) 350 (206)
San Ildefonso
N 6 6 6 6 6 6
Mean 0.5 139 83 98 23 736
Std dev 0.4 89 103 94 4 984
Minimum 0.0 (0.3) 25 (4.2) 2 (02 0.0 (3.6) =33 (3.6) 14 (29)
Maximum 1.0 (0.3) 290 (10.5) 275  (27.5) 240 (149) 9% (93) 2.484 (1,150)
PERIMETER STATIONS
(Los Alamos/White Rock)
N 23 23 23 23 23 23
Mean 0.6 75 7 1¢ 14 66
Sud dev 0.6 173 5 28 19 27
Minimum -0.3 (0.3) 66 (99 1.6 (0.1) -135 (33) -308 (33) -935  (62)
Maximum 2.7 (0.9) 855 (17.1) 208 (2.1) 123 (82.1) 60 (37 643 (337)
ON-SITE STATIONS
(Laboratory Lands)
N 2 2 2 2 2 2
Mean 44 83 16 16 16 121
Std dev 52 14 2 9 9 172
Minimum 0.7 (0.3) 73 ) 15 (LS) 9.3 (93) 93 (9.3) -0.7 (105)
&.1 (0.5) 93 (12) 17 (1.9) 22 (14.6) 22 (19) 243 (145)

\ Maximum
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Table IV.31. (Cont?
n 0Sr Uranium 2epy 29,248y 1MCs
{(pCiymL) (10~} pCi/dry (ng/dry p) (18- pCi/dry g) (10-% pCi/dry g) (10 pCiidry g)

OTHER STATIONS
(Cochiti/!Sanio Domingo)

N 13 13 13 13 13 13

Mean 0.1 37 11 5 17 117

Std dev 0.4 25 9 14 19 101

Minimum ~0.6 (0.3) 51 (1.9) 1.5 (0.1) ~148 (86) 00 (5.1) -06 (16)

Maximum 0.7 (0.3) 83 (14.0) 304 (3.0) 306 (30.5) 69  (43.0) 374 (189)

3There are no concentration guides for produce.
bCounting uncertaintics are in parentheses.

\
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the radiological health signiticance of these data (i.c.

mdiation dose assessinents).
b. Fish. Radionuclides in tish collected from

Abiguiv and Cochiti reservairs ase presented in Table
1V-32. Heavy and trace metals in tish collected from
these reservains can be tound in Table [V-33. Similac

types ol feedens were compared using an unpaired

student’s t-test at the 0.08 confidence level. Concen-
trations of most radicuuclides in bottom-feeding catlish
collected from Cochiti were not statistically different

than radionuclides in catfish collected from Abiguiu

Dam. Total uraniun was statistically differeat in cat-

Table 1V-32. Radionuclides in Fish

tish collected from Cochiti as compased 1o catlish col-
lected from Abiguiu. The ditterence between total U in
tish collected from these two reservoin, however, was
small (i.c., 4.1 ng/drv g).
Levels of %St tatal U, and 2*Pu in crappic col-
lected from Cochiti were statistically ditferent trom
trout collected frone Abiquiu. Although the levels of
these radionudlides in fich from Cochiti were statisti-
cally higher in compirison to Abiquiu, they were

within the vanation xhibited by crappic in previous
years. Also, the difference between the radionuclide
contents detected in crappice collected from Cochiti as

905 137(s Uranium 28py 28py
(10-*pCidry g  (10-3 pCi/dry g) (mg/dryg) (10 * pCi/dry g) (10-% pCidry p
BOTTOM FEEDERS (Cuatfish)
Abiguiu
N 12 12 12 12 12
Mcan 26 21 5.1 1 3
Sud dev 10 71 3.0 10 3
Minimum 4 (8)? -17  (6) 0.7 (0.1) -18 (2) -5 (3)
Maximum 36 (36) 245 (360) 12,5 (1.2) 16(18) 8(18)
Cochiti
N 11 11 11 1 11
Mcan 17 1 9.2 4 2
Std dev 7 9 4.2 6 4
Minimum 6(12) -12 (9 4.0 (04) -8 (0) -4 (3)
Maximum 27 (18) 13 (18) 16.5 (1.6) 14(14) 7 )
SURFACE FEEDERS (Crappie or Trow)
Abiguiu
N 12 12 12 12 12
Mcan 10 ] 3.2 3 3
Std dev 3 16 10 4 4
Minimum 6(12) =37 9) 1.7 (0.2) 0 (2) -3 (2
Maximum 16 (26) 24 (26) 5.2 (0.5) 8(11) 10 (10)
Cochiti
N 12 12 12 12 12
Mean 66 6 4.8 8 4
Std dev 14 21 1.0 7 8
Minimum 39(26) -24  (2) 36 (0.3) 0 (6) -6 (3)
Maximum 90 (32) 55 (32) 64 (0.7) 16 (16) 16 (16)

3Counting unccrtaintics are in parcntheses.
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Tuble 1V-33, Heavy and Trace Metals in Fish (pug/dry @)

~

compared to trout collected from Abiquiu was small:
NSr was 0.056 pCi/dry g, total U was 1.6 ng/dry g, and
233Pu was 0.0000S pCi/dry g. As in the past, body bur-
dens in bottom-feeding catfish had higher levels of
uranivm (average was 7.1 ng/dry ¢) than those found in
surface feeders such as crappic or trout (4.0 ng/dry g).
None of the 24 heavy and trace metals analyzed,
including Pb, Cd, and Hy, in fish collected from Cochiti
Reservoir were significantly different from heavy and
trace metal elements in fish collected from Abiquiu
Reservoir.

Overall, the data indicate that Laboratory operations
do not result in significant radiation doses to the gen-
cral public from consuming fish from Cochiti
Reservoir.

¢. Bees and Honey. The most recent data
(1990) for bees and honey are shown in Tables 1V-34

\thugh 1V-37. In general, most radionuclide and trace

Abiquiu Cochiti
Standard Standard
Element Mean Deviation Mean Deviation
Ag <2.(X) 0.00 <. .00
Al <2.00 0.00 <2.00 0.00
As <().10) 0.00 <(.10) (.00
B <2.(X) (.00 <2.00 0.00
Ba <2.00 0.00 <2.00 0.00
Be <2.00 0.00 <2.00 0.00
Ca 85.50) 20.60 378.28 440.72
d <0.02 0.n <(1.02 0.00
Co <1.00 0.00 <1.00 0.00
Cr 1.18 .39 0.70 0.7
Cu <2.00 0.00 <2.00 0.0¢
Fe 11.66 3.20) 5.57 4.31
Hg 0.35 0.09 0.35 0.12
Mg 233.33 20.65 240.00 34.64
Mn <1.00) 0.(0) <1.0 0.00
Mo <2.(X) 0.00 <2.00 0.00
Ni <2.00) 0.00 <2.00 0.00
Pb <0.10 0.0¢) <0.10 0.00
Sc ().3% 0.27 0.46 0.23
Si 4.00 1.26 3.42 1.51
Sn <2.00 0.00 <2.00 0.00
Sr <2.(4) .00 <2.00 0.00
\% <2.00 0.00 <2.00 0.00
Zn 4.00 1.26 4.71 0.95
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metal elements were within the variation exhibited in
previous years. Levels of HY in bees collected from
Laboratory areas, in 1990, ranged in concentration fiom
2,400 (£400) to 760,000 (£80,000) pCi/L. The highest
H3 contents in bees collected from the Laboratory were
from TA-54 (Arca G) and TA-53 (LAMPF).
Background levels of H3 in bees range in concentration
from 700 to 1500 (£300) pCi/L.

Tritium in boncy collected from Laboratory lands in
1990 ranged from 500 (£600) to 420,000 (240,000)
pCi/L. The highest H3 levels in honey at the
Laboratory were those collected from TA-33 (HP-Sitc)
and TA-53. Levels of H3 in honey collected from
background stations ranged in concentration from 300
(2200) to 2400 (£400) pCi/L. Honcy produced by the

bives on Laboratory lands is not available for

consumption.
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Table 1V-34. Selected Rudionuclides in Local and Regional Honey Collected during 1990

H? TBe 22Ny S4Mn S1Co R0 137
Station (pCi/l) (pCi/l.) (p¢i/l.) (pCVl.) {pCi,'1.) (pCvl.) (pCi/l.)

San Pedro RIS0] 650 2 9 14 1¥ 14
(200)* (4,600) (830 (510) (390) (Y50) (500

Chilll{lyo 2,400 1,900 -9 25 11 S -2
(400) (4.600) (530) (5 10) (390) (950) (500)

San Juan 400 TO0 16 b 65 79 13
(200) (4,600) (530) (1) (390) {950) (500)

TA-S 4,900 -1,700) 2 45 -19 11 19
(300) (4,600) (530) (510) (390) (950) (5()0)

TA-8 K800 =2,100 10 7 11 110 -1
(300) (4,600) (530) (&210)) (390) (V50) (500)

TA-9 K00 2,900 -14 44 39 200 16
(300) (4,600) 530y (510) (390) (950) (500)

TA-15 1,000 1,700 204 4 4 60) -9
(300) (4,600) (530) (510) (390) (950) {500)

TA-16 500 2,500 60 KX} =31 28(0) 7
(600) (4.600) (530) (510) (390) (950) (500)

TA-21 110,000 -150 27 60 9 37 10
(10,000) (4.600) (530) (510) (390) (950) (500

TA-33 240,000 ~360) -5 35 7 -140 =30
(20,000) (4,600) (530) (510) (390) (950) (500)

TA-49 1,300 -900 2 37 13 90 55
(300) (4,600) (530) (510) (390) (Y50) (500)

TA-50 9,100 1,700 -3 3 -8 -6 6
(1,000) (4,600) (530) (510) (390) (950) (500

TA-53 420,000 1,200 120 28 37 =24 10
(40,000) (4,600) (530) (510) (390) (950) (500)

TA-54 54,000 22 24 7 26 -150 49
(5.000) (4.600) (530) (510) (390) (950) (500)

ACounting uncertaintics are in parentheses.
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Table IV-35. Selected Trace Metals in Local and Regional Honey Collected during 1990 \

Arsenic Beryllium Boron Cadmivm  Chromium Lead Mercury Selenium

Station (ng/g) (ng/g) (ug/g) (ng/g) (ug/p) (ug/p) (ng/g) (ug/g)

San Pedro 0.76 <2.0 S8 <0.01 0.03 <0.06 <25 090

Chimavo 0.87 <20 6.7 <0.01 0.04 <0.06 <25 0.85

San Juan 0.86 <20 6.9 <0.01 0.03 <0.06 <25 0.99

TA-5 1.10 <2.0 8.0 <0.01 0.04 0.08 <23 0.93

TA-8 0.93 <2.0 88 <0.01 0.04 0.06 <23 1.10

TA-9 0.97 <2.0 4.7 <0.01 0.04 <0.06 <25 0.88 m
TA-15 091 <2.0 5.2 0.02 0.04 <0.06 <25 1.20 3
TA-16 1.10 <2.0 7.0 <0.01 0.04 <0.06 <25 0.8% g
TA-21 1.00 <20 9.2 <0.01 0.04 <0.06 <25 1.10 2
TA-33 0.81 <2.0 7.5 <0.01 0.04 0.09 <25 0.92 i
TA-49 0.94 <2.0 S <0.01 0.03 <0.06 <25 1.40 %
TA-50 0.82 <2.0 6.0 0.01 0.05 1.50 <25 0.90 E
TA-53 0.81 <2.0 5.2 <0.01 0.08 <0.06 <25 0.88 §
TA-54 0.94 <2.0 8.8 <0.01 0.03 <0.06 <25 130 3

AUncertainty of the results is £10%. The density of honey is about 1860 g/L.

AHOLYHOBYT IVNOILYN SOWY1Y SO



LOS ALAMOS NATIONAL L ABORATORY
ENVIRONMENTAL SURVEILLANCE 1991

Table 1V-36. Selected Radionuclides in Local and Regional Bees Collected during 1990

\

n TBe 2Ny SSMn 57C'a 8RhH 131 Uraniom
Station (pCi/l.) (pCi/g) (pCi/p (pCig) (pCi/g) (pCip) (pCi/g) (ng/g)

San Pedro R00 1.50 ~0.03 0.10 0.03 0.17 0.02 288
(300)0  (15.50) (1.05) (0.90) (0.01) (2.05) (060 (29

Chimayo 1,500 150 -005  -0.05 0.05 0.10 0.03 286
(300)  (15.50) (1.05) (0.90) (0.01) (2.05) ©.60) (29

San Juan 700 225 0.04 -0.01 003 -0.07 000 253
(300)  (1.00) (1.05) (0.90) (©.01) (2.05) 0.60)  (25)

TA-S 7,200 4.06 (.04 0.02 0.00 .00 0).00 138
(800) (1.15) (1.05) (0.90) (0.25) (2.05) (0.60) (14)

TA-R 3,500 2.45 0.02 -0.07 0.04 —).05 ~0.01 95
(500) (15.50) (1.05) (0.90) 0.01) (2.05) (0.60) ©)

TA-9 5,700) 0.85 0.10 -0.04 0.06 0.11 0.02 161
(700)  (15.50) (1.05)  (090) (0.25) (2.05) ©.60)  (16)

TA-15 2,400 0.65 0.03 -0.05 0.05 0.12 0.03 360
(400)  (15.50) (1.05)  (©.90) (0.01) (2.05) ©60)  (30)

TA-16 4,400 0.70 0.04 0.06 0.07 0.15 0.01 248
(500)  (15.50) (1.05) (0.90) (0.01) (2.05) 0.60)  (25)

TA-21 19,000 1.20 -0.04 ~0.04 0.11 0.07 0.03 132
(2,000) (15.20) (1.05) (0.90) (0.25) (2.05) (0.01) (13)

TA-33 47,000 1.25 0.07 0.09 0.03 0.15 0.02 509
(5,000) (15.50) (1.05) (0.90) (0.01) (2.05) (0.60) (51)

TA-49 5,6(0) 1.99 0.04 0.03 0.02 0.00 0.01 159
(700) (0.90) (1.05) (0.90) (0.25) (2.05) (0.60) (16)

TA-50 25,000 0.07 0.08 0.05 0.03 -0.09 0.03 109
(3,000 (15.50) (0.03) (0.90) (0.01) (2.05) (0.60) (11)

TA-S3 55,000 0.47 1.01 0.16 0.18 0.04 0.04 147
(6,000) (15.50) (0.10) (0.90) (0.02) (2.05) (0.60) (15)

TA-54 760,000 1.77 -0.0S 0.07 0.07 -0.02 0.06 81
(80,000) (0.80) (1.05) (0.90) (0.25) (2.05) (0.60) (8)

2Covnting uncertaintics are in parenthescs.

N
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Table IV-37. Selected Trace Metals in Local and Regional Bees Collected during 1990*

Arsenic Beryllium Boron Cadmium Chromium Lead Mercury Selenium
Station (he/R) (ng/p) (/) (/g {ug/g) (ug/g) (ng/r) (ug/m)
San Pedro <0.03 R0 78 0.02 0.22 0.25 <25 1.60
Chimayo <0.03 8.0 6.0 <0.01 3.80 4.30 <25 1.70
San Juan <0.03 20.0 69 0.03 0.23 0.68 <25 1.10
TA-S <0.03 20 7.2 <0.01 4.00 0.16 <25 0.66
TA-8 <0.03 <2.0 40 0.02 0.17 0.37 <25 0.47
TA-9 <0.03 <20 39 <0.01 0.16 0.51 <25 0.68
TA-1S <0.03 <20 6.1 <0.01 0.26 0.52 <2S 0.60
TA-16 <0.03 <2.0 35 0.02 0.53 0.68 <25 2.50
TA-21 <0.03 10.0 4.6 0.04 0.18 0.31 <25 0.62
TA-33 <0.03 5.0 3.9 0.04 0.33 0.85 <25 1.90
TA-49 <0.03 230 6.3 0.04 0.20 0.77 25 0.51
TA-S0 0.14 <20 3.0 0.03 0.15 048 <25 0.48
TA-53 0.7¢4 <20 6.2 <0.01 0.46 0.21 <25 1.10
TA-54 <0.03 <2.0 0.7 <0.01 0.14 G.02 <25 <0.07

3Uncenainty of the results is £10%.

\
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H. Environmental Assessments

The National Environmental Policy Act(NEPA)
mandates that federal agencics consider the
cavitonmental impact of their actions prior to il
decision making. NEPA establishes the nationat policy
ol creating and maintaining conditions under which
wan and nature can exist in hanwony and fulfill the
sacial, cconomic, and other requirements of present and
future gend rations.

NEPA documents include the following:

e acategorical exclusion, applicd to specific types
of activities that have been determined to have
no adverse environme ntal io.pacts;

e au Environmental Assessmient (EA), evaluating
enviromnental impacts, leading to cither a find-
ing of no signiticant impact (FONSI) if the
impacts are indeed found to be not significant,
or preparation of an Environmental Impact
Statement (EIS) if the impacts could be
significant; and

* an EIS, in which impacts of proposed and
altermative actions are evaluated and mitigation
micasures proposed, leading to a record of
decision in which the agency discusses a
decision on proceeding weus the posject,

The proposed activitics documented in the EAs
submitted to DOE during 1991 anc summarized below.
The DOE reviews the analysis of cavironmental
impacts tor the proposed action presented in cach EA
and cither issues a FONSI or prepares an EIS.

Rudivisotope Heat Source Fuel Processing and
Fabrication. The proposed action is for the DOE 1o
renovate and operate existing -38Pu processing
facilitics at the Savanw s Kiver Site (SRS) and to
tabricate a limited quantity of 23Pu heat source units at
an existing 238Pu rescarch and development facility in
Building PF-4, TA-55 at LANL. The proposed actio s
includes facilitics used in 238Pu fuc! processing and
fabrication from the point at which existing inventorics
of 238Py oxiae can be dissolved and reblended at SRS
t0 the point at which the fabricated 238Pu fucl forms are
shipped from LANL for final it :gration into end-use
system components.,

The purpose of the proposed action is to enable
DOE 1o provide the required supplics of 238Pu fuclina
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tabricated form 1o suppon the National Acronautics and
Space Administration’s near-term Comet Rendesvous
Asteroid Flyby and Cassini missions. DOE issucd 3
FONSI on this propostd action on August 19, 1991,

Sorbent Radiovctivity Study. The proposed
action is 1o study the adsomption and decomposition of
foxjc gases in contact with activated carbon filter
material; theoretical studies would te conducted
concurrently. The research is aceded 1o test and
improve the effectiveness of carbon sorbents used to
clean toxic gases from air. One application of this
rescarch is in the design of improved respiratory
protection for individuals exposed to chemical warfase
agents. To date, DOE has not made a detennination on
this £A.

Advanced Free-Electron Laser. Tae proposed
project is to assemble and test 3 lascr capable of
producing laser light with wavelengths in the sange of
100-0.1 micrometer and to conduct experiments using
the laser light. Support activities such as construction
of the shiclded vault, tempersature controlled sooms,
cqu. oment lemperature control systems, and vemtilation
systems also would be necessary.

Goals 2f the proposed program include the
development of advanced coponents for the free-
clectron lascr, in particular clectron beam acceelerators,
optical systems, sesonators, and wiggler magucts. DOE
has issucd a draft FONSI on this proposed action.

Transuranic Waste Compactor and Drum
Storage Building. The proposcy action consists of two
activitics: (1) i-stalling a 20-ton hydraulic press inan
existing laboratory arca to compact approximately 500
Ib/wk of TRU waste; and (2) using a prefabricated,
concrete-floored, metal building for the temporary
storage of drums of solid TRU waste as they await
certification and transport to a longer term storage area.
The proposed action would increase the efficiency of
waste volume minimization and waste storage while
increasing safcty in process and storage arcas. At
DOE'’s request, LANL combined scparate EAs for the
TRU Waste Compactor and the Drum Storage Building
into this EA. The combined EA was submitted to
DOE, but, to date, DOE has not made a determination
on these proposced activitics.

Expansion of Area . Routine activitics at the
Laboratory generate solid low-level wastes (LLWs)
which are disposcd of or stored at Area G, TA-54. For
sonie waste types, burial is the only feasible disposal
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method thatis consistent with all regulations. The
usclul liletime of the existing Awea G 63-acre wite,
which is limited by the area suitable for pit construc-
tiong s estimated 10 e 1993, The proposed action is o
expand Area G, TA S onto nearby acieage on Mesita
del Buey inordes to provide adequate area and Facilities
twaccommuodate the disposal of solid 1LLW after the
curtently active past of Arca G has been tilled. The
Laboratory site-wide EIS (DOE 1979) designated
Mesita del Buey as a dedicated waste disposal site, “The
EA has beeaw revised lollowing DOE Field Oftice,
Albuquerque, and DOE Headguaniens (HQ) commuents
and is currently at DOE/HOQ awaiting a detennination.

I Other Significant Vasironmental Activities at Los
Alamos

1. External Radiation Measurement Study.

In addition to the Laboratory's routine T1.D
monitoring ol external penctrating radiation in 1991,
which is described in Section 1V.B, a special study was
conducted from August 1990 through July 1991 (o
evaluate TLD measurements. This is part of a
continuing study consisting of an intercomparison of
Labogatory TLDs with TLDs obtained from a
commercial contractor.

One phase of the study involved colocating cnvi-
ronmental dosimeters obtained from the contractor next
to Labonstory dosimeters at 29 locations in the routine
covitonmental monitoring network. Two contractor
TLDs were placed at five of these Jocations.

The study began in August 1990, Contractor TLDs
were colocated with the Laboratory TLDs for two
motiths of the third quaster of 1990, Both the Labora-
tory TLDs and the contractor TLDs were exposed for
the same time period, one calendar guarter, for the
lourth quarter of 1990 and the fint and second quarers
ol 1991,

The intercomparison was a "blind” study as far as
the contractor was concerned. The contractor’s TLDs
were set out and collected following the contractor’s
instructions. No information was given to the contrac-
tor concerning the nature of study. The TLDs proviced
o LANL wete processed by the comtractor as would be
those from any other customer.

The preliminary icasured annual average external
radiation levels for the 22 stations for which data for ali

Qr quartess is available is shown in Fig. IV-185.

Please note that the contractor data for the third quarter
of 1990 was corrected for it shorter exposure time by
scaling the measurenients to a full quaner exposuse.

Figure IV-1S also shows the two-standard deviation
aceeptance band above and telow the contractor’s
measurements. The LANL TLD measurements appear
slightly but not signiZicantly higher than those obtained
from the contractor  In general, good agreement was
found between the contractor’s and LANL'S measure-
ments,

2. Tritium in Precipitation in the Los Alumos
Region of New Mexico. (Andrew Adams and Fraser
Gott [EES-1})

In February of 1990 EES-§ commenced a study 1o
detesunne the background levels of tritivm in precipita-
tion in the Los Alamos region of Mew Mexico. This
study is part of the framewaouk studics in support of the
ER program at Los Alamos.

In Figs. IV-16-1V-18 all the collection locations
and clevations are plotted with the results of the tritium
analyses shown in smail boxes. A Tritivm Unit is
about 3.2 pCi/L. of water. From examination of the
tritium data of this study, plus cold spring and creck
data Hrom other studies in the Jemez Mountains, it
appcars that any rainwaler with greater than 20 TUs
must be contaminated to some degree by Laboratory
activitics. Assuming that tiac maximusn value of
background tritivmn in precipitation is 20 TU, a 20 TU
contour was drawn through the data points for cach
sampling p-riod. The exact position of the contour is
approximeic, but the results are clear; activitics at the
Laboratory release tritium into the atinosphere.
However, over the 3- to 4-month time periods
represented by these samples, the average concentration
is almost 2 orders of magnitude below EPA limits sct
for tritium in drinking water (20,080 pCi/L, which is
about 6,2(X) TU).

Figure 1V-16 shows the resutts of the Decemtwes
1990-April 1991 collection period. Inside the Labora-
tory boundary, the range is from 25.5 TU at S-Site to
117 TU at the White Rock *Y*™. Outside the
Laboratory, the tritium values range from 8.2 TU at
VC-2B to 14.6 TU at the Santa Fe Ski Basin.

Figure 1V-17 shows the results of the April
1991-August 1991 collection period now with 14 col-
lectors in place. During this time period, higher than
average rainfall was recorded. As a result of this, the
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arca within the contour shrinks due to dilution of Labo-
ratory tritium releases by increased rain. The values
inside the Labonstory range from 20.4 TU at TA-49 to
30,7 TU at East Gate. The range outside the Labora-
tory is 9.6 TU at the Santa Fe Ski Basin 1o 15.8 TU at
Pajarito Mountain.

Figure IV-18 shows the results of the August
1991- Decemtwr 1991 collection period. Inside the
Laboratory the mange is from 17.6 TU at TA-49 10 45.2
TU at S-Site. Outside the Laboratory the tritium values
range from 8.2 TU at VC-2B 1o 14.6 TU at the Santa Fe
Ski Basin.

3. Meteorological Monitoring. (Brent Bowen,
Grep Stone, Bill Olsen, and Susan Kreiner)

a. Weather Summary. Precipitation was
heavy in Los Alamos during 1991, totaling 61.8 cin
(24.34 in.), about 304 above normal. Snowfall was
near normal at 153 em (60.3 in.). Temperatures were
well below normal; it was the coldest year since 1941,
Unusually beavy summer rains caused sonic local
looding along with record cold temperatures.,
Unprecedented, carly-scason Arctic air chilled Los
Alamos in late October. Heavy snowfall also fell from
late October through December. The annual summary
is shown in Fig. IV-19; other data are shown in Tables
IV-38 and 1V-39 and Tables D-13 and D-14.

The year staried with dry weather in January and
February. Precipitation was less than half of nommnal;
L9 em (0.73 in.) over the two months. Temperatures
were quite cold in January and warm in February.
Strong storms caused windicer than normal conditions in
March. Strong winds with peak gusts exceeding 22 m/s
(50 mph) occurred on three days, with the East Gate
site recording a 33 m/s (73 mph) gust on the 19th. Dry
weathier returned in April, with only a trace of
precipitation measured during the entire month. It was
the sixth April on record to report no measurable
precipitation. A peak wind gust of 32 m/s (72 mph)
was measurcd at the East Gale site on the 11th. A
small rainfall on May 1S5 tinally broke a consecutive
string of 45 days without measurable precipitation.

The summer began with cool weather in June. A
strong dust devil on the 18th caused considerable
damage to the Los Alamos Catholic Church roof. The
monsoon season began in July with heavier than normal
rinfall. It was the wettest July since 1968. While offi-

Q rainfall (TA-6) was over S07 above normal with

—,
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128 em (5.03 ia.), rainfall was even heavier at other
County locations. The East Gate station recorded the
greatest rinfall of 17.2 em (6.76 in.), the second lasgest
amount of precipitation to tall during July in Los
Alamos County on record. The frequent rainfall also
kept temperatuges cool; it was the third coldest Suly on
record,

Heavy thundershowers continued through August,
especially at sites near the Jemez Mountains. Official
rainfall was even higher in August, totaling 15.1 em
(5.93 in.), 68% above normal. It was the wettest
August since 1968, The North Community site
recorded 20.3 ¢in (7.98 in.) for the greatest rainfall in
Los Alamos County. It was the highest recorded
monthly precipitation to fall in Los Alamos County
since the record high of 28.4 em (11.18 in.) which fel)
in August of 1952, A thunderstorm on the 2nd caused
local flash flooding in the SW Laboratory arca with:

4.5 em (1.76 in.) talling at the Bandclicr tower site, An
cven heavier thunderstorm occurred on the 4th, with
6.1 ¢m (2.40 in.) falling at the North Community rain
gauge site, including 3.8 ¢m (1.50 in.) during a one-
hour period. The heavy mins on this day falling on
already saturated soil caused Los Alamos County sewer
lines to be washed out in Pucblo Canyon. Widespread
street and basement flooding also occurred over much
of the Los Alamos townsite. More thunderstonns
causcd additional local flash flooding on the 6th with
49 cm (1.91 in.)and 4.1 cin (1.61 in.) falling at the S-
Site and North Community sites, respectively. Addi-
tional heavy rains fell on the 13th and 19th. The storm
on the 19th dropped 2.9 ¢cm (1.15 in.) during a 15-
minute period at the TA-6 site. The frequent and heavy
rainfall made the summer the coldest on record edging
out the presicus coldest of 1929,

Cool and wet veather continued in September. The
month became the fourth coldest September on record.
Dry and mild weather prevailed through most of
October. Record high temperatures were set or tied on
three days in the middle of the month, including 75°F
on the 17th. A record-breaking Arclic air mass
descended on New Mexico at the end of the month,
along with beavy snow. The low temperature reached
16°F on the 291h, setting a record for the date. The low
temperature of 15°F on the 30th not only sct a daily
record, but also ticd the record low for the entire month
of October. The high temperature reached only 28°F
on that day, sctting a record low for the month of
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October. Snowftall totaled 7.3 in. during the day, also a
record for the date. Temperatures plunged even tusther,
reaching a low of Y°F on the 31st which broke the
record low set the previous day. While the month’'s
precipitation was only 0.9 ¢m (.35 in.}, or 27% ol
normal, snowlall was mone than 3-1/2 times the normal,
otaling 18.5 ¢m (7.3 in.).

The cold, wet, and snowy weather from the end of
October continued through much of November,
Temperatures averaged 0.7°C (33.3°F) during the
month or 2.6°C (4.7°F) below normal. Precipitation
was 2-172 times the nonnal, totaling 6.5 cm (2.56 in.).
The month became the founth coldest and founth wetiest
November on record. Record low temperatures were
set o three of the four days of the month, resulting
from the Arctic air mass remaining from the last few
days of October. A slow-moving storm produced much
of the month’s precipitation, 5.1 em (2.00 in.) on the
14-161h, including 3.5 e (1.39 in.) on the 15th. The
precipitation started out as rain; however, the rain
changed to wet snow late on the 15th. Snowfall totaled
about 25 cm (10 in.) by noon on the 161h. The weight
of the heavy snow on the abundant amount of leaves

left on deciduous trees caused wide-spread damage to
trees and limbs, The month’s snowtall totaled 30.7 ¢m
(12.1 in.), or more than 2-1/2 times normal. The cold,
wet, and snowy weather continued through December,
Precipitation was riore than twice the nonmal, totaling
3.7 ¢m (2.23 in.). Snowlall was 40% above nonnal at
46.0 cm (18.1 in.). Record Jow temperatures were set
or equaled on the first three days of the month. A,
stonm dropped 2.6 ¢:n (1.03 in.) of precipitation on the
L1th, Temperatures hovering jusy above freezing lim-
ited snow accumulation to 8.1 em (3.2 in.). Another
stonn caused heavy snow of 27.4 cm (108 in.) on the
18-19th, with most falling on the 18th forcing an carly
shutdown of the Laboratory and other local businesses
and schools.

b. Precipitation Summary. Precipitation ranged
from near normal over the westem pans of Los Alamos
County to several inches atove normal in the northeast
and cast. Figure 1V-20 shows precipitation analyses for
the sumer monsoon scason (July-September) and the
cntire vear. Monthly precipitation totals are also listed

in Table [V-38.

Table IV-38. Los Alumos Climatological Summary for 1991

Temperature (°F)®

Means Extremes
Mean Mean
Month Maximum Minimum Average High Date Low Date
January 34.6 14.7 24.7 45 3 2 22
February 458 239 348 54 21,23 12 19
March 46.9 25.5 36.2 59 24 14 8
April 59.1 319 45.5 72 6 19 14
May 68.8 40.6 54.7 78 18 28 1.5
June 75.2 483 61.7 88 26 37 1
July 77.2 522 64.7 88 7 46 26
August 74.0 52.3 63.2 80 21 48 7
Septembxer 68.0 45.5 56.7 78 2 37 23
October 62.9 37.6 50.3 75 11,17 9 31
November 434 23.2 333 59 6 9 1
December 36.6 18.8 27.7 46 6,8, 5 1,2
9,16
Annual 578 34.6 46.2 88 6/27,717 2 1/22
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Table IV-38. (Cont.)

Precipitation (in.)* _Number of Days

Water Equivalent Snow Max. Min.

Daily Naily Precip. Temp. Temp.

Month Total  Maximum Date Total  Maximum Date 20.10 in. 290°F s32°F
January 0.39 0.21 21 7.5 5.2 21 2 0 31
February 0.34 0.20 18 3z 28 18 2 0 28
March 1.30 0.37 1 12.0 4.5 16 5 0 28
April 0.00 0.00 — 0.0 0.0 — 0 0 14
May 1.77 0.97 20 0.0 0.0 —_ 3 0 4
June 1.71 1.00 11 0.0 0.0 — 5 0 0
July 5.03 1.582 n 0.0 0.0 - 9 0 0
August 5.93 1.20 19 0.0 0.0 — 12 v 0
September 273 0N 6 0.0 0.0 — 8 0 0
October 0.35 0.33 30 7.3 7.3 30 1 0 5
November 2.56 1.39 15 12.1 6.0 16 4 0 27
December 223 1.03 11 18.1 8.8 18 N] 0 31
Annual 24.34 1.582 7/22 60.3 8.8 12/18 56 0 168

aMetric conversions: 1in. =2.5 cm; °F = 9/5 °C + 32,
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Table IV-39. Los Alamos Precipitation for 1991

(in.)
North TA-54
Community S-Site TA-6 Bandelier EastGate  (AreaG) White Rock Y White Rock

(Site 1) (Site 2) (Site 3) (Site 4) (Site 5) (Site 6) (Site 7) (Site 8)
January 0.36 035 0.39 0.42 0.19 0.13 0.12 0.18
February 0.34 0.51 0.34 0.54 0.21 0.27 0.27 0.56
March 1.72 1.55 1.30 1.11 0.97 0.95 1.04 1.01
April 0.01 0.01 0.00 0.00 0.00 0.01 0.00 0.02
May 2.18 2,07 1.77 1.88 1.62 1.61 1.15 1.79
June 1.34 1.61 1.71 1.98 1.25 1.09 0.96 1.66
July 4.91 5.25 5.03 5.09 6.76 4.14 5.88 4.54
August 7.89 5.10 593 6.57 2.70 344 290 253
Scptember 2.83 442 273 2.66 2.26 2.46 1.64 1.83
October 0.57 0.42 035 0.27 0.23 0.20 0.28 0.58
November 3.04 3.29 2.56 2.54 226 213 2.29 2.20
December 2.19 227 223 217 1.75 1.68 1.55 1.75
Annual 27.3%8 26.85 24.34 25.23 20.20 18.11 18.08 18.65

Metric conversion: 1in. = 2.5 em. See Fig. IV-20 for site locations.
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Fig. IV-20. (a) Summer monsoon (July - September) mean precipitation and (b) annual mean
precipitation at Los Alamos. Isolines of precipitation are based on the eight sites shown on the maps.
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Precipitation is peaerally grvatest over and near the
Jemez Mountains and decrcases cast-southeastward
over Los Alamos County toward the Rio Grande
Valley. Typically, wearly hall of the annual pre-
cipitation falls during the monsoon season. The com-
biation ol Lrge-scale moist wind tlow from the
topical Pacitic Ocean and Gull ol Mexico into New
Mexico, strong sunshine, warm temperatures, and cle-
vated termain are resporsible Tor frequent afternoon and
catly evening showen and thundenshowen,. Mowsoon
rnlall was especially heavy during 1991, with rainfall
ranging from 5G9 above normal in western focations to
nearly 1004 above nonmal at castern locations. Pre-
cipitation also averaged above-normal during the other
fmonths, resulting in annual precipitation exceeding
normal by 30-90% across the County.

4. Environmental Monitoring at the Fenton Hill
Site. (Alan Stoker, Steve Molin, Max Macs, and
William Purtvinun).

The Laborstory openstes a program to evaluate the
feasibility ol extracting thermal enesgy from the hot dry
rock geothermal reservoir at the Fenton Hill Geothier-
mal Site (TA-537), which is located about 45 ki (28 mi)
west of Los Alamos on the southern edge of the Valles
Caldera. The hot dry rock encrgy concept involves
drilling two deep holes, connecting these holes by
hydraulic fraciuring, and bringing geothermal energy to
the surtace by circulating water through the system.
Environmental monitoring is performed adjacent to the
site 1o assess any ampacts from the geothesmal
operations,

The chemical quality of surface water and ground-
wilers in the vicinity of TA-S7 (Fig. IV-21) has tween
mogitored for use in geohydrologic and envitonmental
studics, These water quality studies bepgan before the
construction and testing of the hot dry rock system
{Purtymun 19744d).

Water samples for Fenton Hill monitoring have
outinely been collected during periods of base flow

(low surface water discharge) in late November o carly

Decembrer; in 1991 the saples were collected on
Decembwr Y. The results of the general chiemical
parameter analyses are presented in Table [V-40, and
the resulls of tmce metal analyses and vranivi teses are
presented in Table IV-41. Slight variations were found
in the chemical quality of surtace waters and ground-
walens among the individual stations when the analyses

N—
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were compared with those from previous years; ow-
ever, these vatiations ane within typical seasonal Nuctu-
ations observed in the past (Pertysuun 1988s). There
wee no signiticant changes in the chiemical quality of
surface water and groundveater at the individual stations
from previous years (Purtymun 198Ka).

5. Environmental Studies at the Pueblo de San
Hdefonso. (Alan Stoker, Max Macs, and John Sorrell
| Burcau of Indian Aflainj)

To document the potential impacts of Laboratory
operations on fands belonging to San fldefonso Pucblo.
the DOE entered into a memorandum of understanding
(MOU) with the Pucblo and the Burcau of Indian
Allairs (BIA) 10 conduct environmental sampling on
Pueblo Jand. The agreement, entitled "Memorandum of
Understanding Among the Bureau of Indian Attairs, the
Department of Energy, and the Pueblo of San Hdelonso
Regarding Testing for Radioactive and Chemical Con-
tamination of Lands and Natural Resources Belonging
to the Pueblo of San lldefonso,” No. DE-GM32-
87AL3T7160, was coneluded in June 1987, The agree-
ment calls tor both hydrologic pathway sampling
(including water, soils, and sediments) and foodstott
sampling. This section deals with the hydrologic path-
way. The foodstutt sampling is covered in Section
IV.G of this report. During 1987, 198K, and 1989,
water, soil, and sediment samples were collected in
accord with the agreement (Purtymiun 1988b, ESG
1989, EPG 1990)).

In 1991, the formal sampling plan (Appendix A 1o
the MOU) called for the Laboratory to collect and ana-
lvze special water samples from two stations cast and
twa stations west ol the Rio Grande (West: Station 3,
Pajarito Well [both pumps]; Station 8, Halladay Well;
East: Station 17 [new), Don Juan Playhouse Well; and
Station Y Eastside Artesian Well). Special sediment
sampkes were to be colleeted from four locations on
San Hdctonso lands in Mortandad Canyon, designated
A-6,A-7, AR and A-10 on Fig. IV-22. Because of
scheduling contlicts and postponements caused by
weather, these samples were collected by Laboratory
pesonnel on February 5, 1992, in the company of per-
songiel from the San Hdefonso Pueblo Govermor's
Office and the BIA. Because of pumip protdems, it was
not possible to sample the Pajarito Well, Pump 2, and
instead, a sample was collected from the Westside
Artesian Well (Station 10). The plan ako specifics
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collection and analysis of 9 other water samples and

11 other sediment smmples that have fong beenincluded
in the routine environmentad sampling program, as well
as speciad saompling of storm runoffin Los Alamos
Canvon, as pait of the Laboratony's routine monitoring,.
These Tovations are identificd in Table 1V-42 1o permit
cross-referencing 1o othier sections of this seport,
Instead of stor sunofl snpling this year, o special
spnpling of sunoft fed by treated etucnt Grom the Los

Alamaes County sewage treatment plant was conducicd.
Results and interpretation of this sampling ae
deseribed in Section 1V.E of this report,

a. Groundwater, Radiochemical analyses in
1991 of groundwater from Stations 3, 8, and 9 indicated
no significant change from the analyses that were
petfonmed on wells 3t those locations in 1990
(Table IV-43) for all radivactive constituents ¢xcept
B¢, The 37Cs measurements were lower for all the

15

3
X Jemez
306\ Pueblo

Valles
Caldera

ON
< Village or Pueblo
{:} Fenton Hill Site, TA-57
A Surface-Water Station
@ Well

~@ Spring

Scale
0123456 hkm
[ ]

Fig. 1V-25. Sampling stations for surface water and groundwater near the Fenton Hill Site (TA-57).

(Map denotes general locations only. )
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Table 1V-40. Analyses of Surface Water and Groundwater Quality, Fenton Hill, December 9, 1991 (mg/1.)

Spealfic

Total Conduc-

Hard. tance
Sution Location Si0, Ca Mg K Na Cl F 0,  HCOO, PO,-P SO4 NO,-N Ca TS ness PH* mho/cm
Surface Water
J Jemez at Gage N 1R 2.8 2.0 3 4 07 <$ S1 0.2 10 01 <0M 3 42 79 1?7
N San Antonio 38 13 21 2.0 12 2 09 <$ S1 a2 7 <0.( <0.01 06 42 78 183
Q Rio Guadatupe 28 S0 S 10 1 N 04 <$ 120 0.1 S <«(1.04 <001 108 146 83 206
S Jemer River st as 4.4 9.0 60 87 (4.} <8 114 02 68 32 ' 382 106 73 171
1.F.1 lakeFork-1 29 29 Ao 3.0 8 3 04 <$ 29 18 10 23 <0.01 Q2 K] 6.2 77
LE-2  lakeFork.2 37 22 3.7 40 12 3 07 <$ 13 0.2 32 “s <0 0§ 180 70 <9 182
1F.3  lakelork-3 6 13 2.0 20 12 3 1.0 <$ 4] 0.2 3 03 <(1.01 86 42 18 112
1.F-4  lakeFork-4 Q2 16 26 30 13 3 10 <$ n Q.2 4 0.1 0 184 Q2 78 143
Groundwaters
IS4S Jemes Villagt (spring) Re 20 49 40 S0 28 1.0 <$ 168 03 10 02 <001 200 2} 79 kY
FII-1  Fenton Hill Welt 77 o0 9.4 6.0 2 9 <02 <S A8 03 9 03 <001 346 64 7R 612
JE-1 Jemez Canyon (hot spring) 40 n 188 800 468 807 1o <$ 650 0.2 33 03 <041 190 S0 78 2770
JF-S  Soda Dam thot spring) 40 20 26 1500 1000 1870 23 <$ 688 0.2 3 <0.04 <Ot 2 N4 66 SS06
locd  Hofheins (well) [} 10 28 20 17 3 0.2 <8 87 04 3 03 <0.01 162 3 78 R7
loc.S  laCueva(well) 77 27 6.5 3o 1R 4 04 <$ 42 1.2 S4 oS <(0.01 132 %6 63 233
Rv-4  Speme Spring S8 [\ 1.6 1.0 S0 8 a7 <& 83 03 28 S6 <(1C1 0 k3 73 282
loc3  ColdSpring 54 20 2.7 40 12 3 09 <$ 61 Q2 4 03 <00t n [} 80 126
loc.30 1S Tank 24 s 2R 30 6 2 <02 <$ L ¥ 01 1$ o2 <0.01 20 0 6.7 103

* Total Dissolved Solids
Nuandand Units
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Table IV-41. Trace Metals in

Surface Waters and Groundwaters, Fenton Hill. December 9, 1991 (mg/L)

L] AN As B Be Cd a Co Cu Fe Hg  Mn Mo N =] < Se Sn Sr mn Y/ pig

Surfece Water
J Jemez Rver ‘ooms' 0466 0O0R 06 «0000S OO010% <«00006 <0000 CO03 0410 <000CY 0008 0007 DU NA Q005 <00 Q02 CO067 <CO06 CoxR cac?
N San Artoro Q6 0310 00R 0027 «O000S 00006 <0001 «OO00E 0003 0375 «000CY CO09 Q004 D003 NA 0001 €03 O 00 L0006 0055 cote
Q Ro Guacalupe <«0Q0006 (180 00C! 0037 «00005 «00006 «D0005 «OO000S 0002 0224 <«000CT 0008 OO0 0002 NA <«CO00E COE €02 C179 <0008 000! oo
S Jomes Rwver «Q000s 00 0058 C656 <O000S «Q00006 «~00005 «00008 0002 030 «OO00YT 5015 0005 0O0M NA 0000 (OO 02 0155 HON® 0006 0w
LF-1 Lake Fork.1 Q6 5690 000 0052 00O <00006 D04 00200 0032 BIONC QO 1660 CO006 0014 NA <OO0E 2180 U0 086 DB 0037 cars
LF-2 Lane Fork.2 WAE Q0 <00NE  0C18 «OO00CS <005 00005 00006 01 S200 «OJ0C! S08S 000 2 NA «CO00F CCX «0©C2 0C09% Q00X X ko )
LF.) Laxe Fork-3 <QOA 00X OO0 C016 <0005 «0O0NE «OO0005 00010 00R QO Q0! 03R D «C23 NA €000t XX 232 026 «00OB 0N CQor
LF.-4 Lake Fork-4 €05 01N 0003 008 00005 «00006 00007 0000 033 €250 «COO0Y COMM 0003 «00X NA <0000 OO0 XX O08' OO0 GOCt cace
Groundwater
JS-45 Jemez Viiage

{sonng) Q006 OQ0 00V 0226 «OQNOF 000'! «QO0005 «OODS 2006 0010 «000C! 2001 O00€ <003 NA 0 « Q33 QLCC CB1 LIE 2XT [VPa13
Fren Fenton Hill (we) <0005 <00 00O 0772 «20005 <«00O06 00014 OQOYD CO06 €200 «COOOY 0033 000! Q053 NA  <«Q000F Q080 <002 2237 L0 20w T
JF1 Jemez Canyon

(hot 3preny) QOB <00 «OX06 5480 «<OMOS «00006 Q0028 <OOJ05 <0001 CIFY 0001 «CO0I «0NOCE XS NA Q00 01 L@ o0XR cdCE LG <C Q0&
JF.S Soaa Dam

(hct sprng) <0005 «0030 1840 130 «DQO0005 0006 CJ028 00008 OO CON <0000 C633 «O0005 2008 NA cQCe C270 08 15X} e LIV X [akep k]
Loce LaCueva (woi) OOX06 004 00 0015 «OQA05 <0006 «OQXE «VO005 0002 005 OO COCY 2003 OO ANA OQXE SO0 2 0263 <606 cox C &
Loe § LaCueva (weil <0006 1090 000 0031 <«00M05 «0Q006 0004 0000 0007 7430 «QOMDY 0054 OO0 <0203 NA <CONE 380 0@ o <X’ 20N Jaglat o]
RvV-4 Spence Spnng  QOE OO  OM9 0110 <ODNE OB «OO06 QO 000! «COC3 D00 «OO0C! 005 I NA  COIOE  «T33 008 I8 <2008 J0Q ¢
Loc 3 Cola Spangs Q006 1200 0004 0023 «COMS (002! <00006 <«OO0005 OO0E 2200 «CQOCT 0024 2001 0003 NA «CO00E OO0 &2 2276 « 0% o ST
e 3@ LF Tank «0J005 0050 0004 0017 <«00006 «00005 «0Q005 <D0005 0001 COI5 <0001 <000 0Q0! OO0 NA «Q0005 CO050 02 008 <06 oM sy

.LSQ han symdal (<) means measurement was DeLW the sEechHed CEechon MR o the anayteal methad

1661 IDNVINIAUNSG WINIHMOHIANT

AHOIVYHOAY TWWNOILYN SOWYTV S0



LOS ALAMOS NATIONAL LABORATORY

ENYIRONMENTAL SURVEILLANCE 19961

/
| S,

/

......

’ . K
N .
N .
--—--,—-—
"

‘.. ’lfa
N ._A'._.}.lff.f’d

\-| ‘AGA." :

RS v GHAD GD SELS G GIED Gn SEUD SP Gy G0 GnED oD
5
~

V.

N ;
L

N @ )
S -

|

—

O
-~
<
N
& (//ml(/u,_ Ry,
“r

/\()Ill. Due h

San lldefonso
Pueblo

| LEGEND
- Pueblo
= = Boundary o Well
m Sediment
0 1 2mi

=

Fig. IV-22. Groundwater and sediment stations on Pucblo de San lldefonso Jand. (Map denotes
general locations only; see Table 1V-42 for cross-referencing to specific locations.)

1991 samples, with two measugements (Stations 8 and
17) atove the limit of detection by a factor of about 2,
but the uncertainty in those measurements is quite high
because of analytical background. It is unlikely that
there is any significant cesium present. None of the
measured values exceed the DOE DCG.

The maximum gross alpha activity in water was for
Station 10 with 17 pCi/L. As dctailed in Purtymun
1988b, the gross alpha activity in this arca is duc to
natural uranium and not radium. The activity
attributable to uranium (21.8 pg/L is equivalent to
about 15 pCi/L) more than accounts for ihe gross alpha
activity. The same pattern is true for the other w'is
with natural uranium accounting for the gross alpha
activity. Thus, the NMED drinking water gross alpha
screcning level of § pCi/L for radium (used for com-
parison only), whick excludes activity from radon and
uranium, is not ¢x, 2eded by any of the sampies. The

N

Station 3 well showed a similar, relatively high con-
centration of uranium when previously samipled
(Purivinun 1988b). Thke plutonium measurcments were
all below the limits of detection.

The chemical quality of the groundwater is consis-
tent with previous observations except that standards
were exceeded, as expected, for waters with such high
natural dissolved solids (Table 1V-44). Initial analyscs
of the samples showed the cadmium and lead standasds
were exceeded at Station 3, but analytical labosatory
quality control data indicated the valucs were not reli-
able and probably high by a factor of 2 to 3. Subsc-
quent reanalysis showed all cadmium and lead mea-
surements to be Iess than ihe analytical detection limits.
The chloride standard was excecded slightly at
Station 3 and by about a factor of 2 at Ststion 10. The
total dissolved solids standard (S(X) mg/L.) was
exceeded, with a concentsation of 1,042 mg L at

IV.8%
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Table 1V-42. Locations on San 1ldefonso Lands
for Water und Sediment Sanipling Included in Routine Monitoring Progrum

Station ldentification

Map Designation

See this Table
for Results

Water Sumpling Locutions

Rio Grande
Otlowi

Springs in Los Alamos Canyon
Basalt Spring
Indian Spring

Fig. IV-6, No. 3

Fig. V1I-1, No. 56
Fig. VII-1, No. 12

Spring in Canyon North of Los Alamos Canyon

Sacred Spring
Spring in Sandia Canyon
Sandia Spring
Springs in White Rock Canyon
La Mesita Spring
Spring 1
Spring 2

Fig. Vii-1, No. 11
Fig. VII-1, No. 13
Fig. VII-1, No. 10

Fig. VII-1, No. 32
Fig. VI1-1, No. 33

Sanitary Effluent Flow in Mortandad Canyon

Mortandad at Rio Grande

Sediment Sampling Locations

Guaje at SR-502
Bayo at SR-502

Los Alamos Canyon
Los Alamos at SR-4
Los Alamos at Totavid
Los Alamos at LA-23
LLos Alamos at Otowi
Sandia Canyon
Sandia at SR-4
Sandia at Rjo Grande
Monrandad Canyon
Mortandad at MCO-13

Mortandad at SR-4

Monandad at Rio Grande

Fig. VII-6, No. 38

Fig. V-9, No. 12
Fig. IV-9, No. 13

Fig. 1V-9, No. 35
Fig. IV-9, No. 36
Fig. IV-9, No. 37
Fig. 1V-9, No. 38

Fig. 1V-9, No. 38

Fig. IV-9, SANDIA

Fig. IV-9, No. 45

and Fig. [V-22, A-S

Fig. 1IV-9, No. 15

and Fig. 1V-22, A-9
Fig. 1V-9, MORTANDAD

3Not required by MOU but routinely sampled and reported.

IV-89

IV-17, -18, -19

Vil-1,-2,-3
Vil-1,-2,-3

Vil-1,-2, -3
Vil-1,-2,-3
Vil-1, -2, -3
Vil-1,-2,-3
Vil-1,-2,-3

1V-17, 18, 19

1v-20,1v-23
IV-20,1V-23

1vV-20,1v-23
iv-20,1v-23
IV-20,1V-23
1v-20,1v-23

1v-20,1V-25
1V-20,1v-23

1v-20,1v-23
1V-20,1V-23

1vV-20,1v-23

I
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Table 1V-43. Radiochemical Quality of Groundwater from Wells, Puehlo de San Iidefonso

\

Total Gross Gross
Station Number and H! (s Uranium 28py 1W.240py Alpha Beta
Well Identification (nCVL) (pCVl) (ug/1) (pCvL) (pCVL) (pCVL) (pCi/1.)
3. Pajarito Well (pump 1) 0.3 (0.3)? 35 (43) 24 (5 0.000 (0.010)  0.000 (0.010) 13.0 (4.0) 3.2(5.0)
8. Halladay Well 0.5 (0.3) R0 (W) 22 (W 0.004 (0.005)  0.000 (G.010) 1.2.(0.6) 1.2(0.9)
9. Eastside Artesian Well 0.7 (.3) 19 (47) 20 @ 0.014 (0.014) 0.009 (0.013) 1.5.0.9) 1.2(0.4)
10. Westside Artesian Well 0.4 (0.3) 2 4N 33 (6) 0.008 (0.012)  0.000 (0.010) 17.0 (4.0) 0.£(03)
17. DonlJuan Plavhouse Well  -0.2 (0.3) Q0 (48) 27 (B 0.005 (0.016)  0.005 (0.005) 7.0 (2.0) 2.00.4)
Summary
Maximum concentration 0.7 90 33 0.014 0.009 17.0 2
Standard® 20b 120¢ 30¢ 1.6 2 15® sob
Maximum as a
percentage of standard 3.5 75 11 0.9 <0.1 113 6.4
Liruts of detection 0.7 10 ~ 0.1 3

3Radioactivity counting uncertainties (=1 standaed dev oy are Whows in g onteea s

bMaximum contaminant level-MCL, used for comy:=: :
“Derived concentration guide applicable to DOE s | Covwier o

ARMEISIRE S N R W AR Y

B R S A antes
foriompe non®

siee Appendiv A)
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Table 1V-44. Chemical Quality of Groundwater from Wells, Pueblo de San Ildefonso (mg/1.)®

Summarv
Statiou 3 Station 9 Station i0 Station 17 Maximum
Paierito Station 8 Fastside Westside Don Juan Maximum  Concentration
Well Hatladay Artesian Artesian Playhouse Concen-  as a Percentage
Standard®<  (pump 1) Well Well Well Well tration of Standard
Chemical Constituents
Primany®
Ag 0.08 0.007 <0.005 <0.005 <(.005 <0.005 <0.007 14
As 0.0s 0.005 0.006 <0.002 0.006 0.005 0.006 12
Ba 1.¢ 0.103 0.04 0.¢16 0.037 <0.005 0.103 10
Cd 0.01 <0.001 <10 <0.001 <(}.()1 <(1.0N <0.001 <10
Cr 0.08 <0.005 0.m <0.005 <0.003 0.012 0.012 24
F 40 0.5 0.6 0.88 56 0.65 5.6 140
Heg 0.002 <0.001 <0.001 <0.001 <0.001 <0.001 <(1.001 <30
NO,-N 10 0.1 0.5 <0.04 <(.1 1.8 1.8 18
Pb 0.05 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <2
Se 0.01 <0.002 <0.002 <0.002 <0.002 <0.002 <(.002 <20
Secondary®
c 250 268 4.4 4.1 446 KR 36 178
Cu 10 0.008 <0.003 0.008 <0.005 <0.005 0.008 <1
Fe 0.3 0.2 0.1 0.1 0.3 <01 0.3 100
Mn 0.08 <0.005 0.002 0.01 0.010 <0.005 0.01 20
SO, 250 82 12 11 |2 14 82 33
Zn 5.0 0.036 0.013 0.023 <0.005 0.01 0.036 <1
TDS¢ 500 1,042 164 280 1,186 236 1.186 237

\
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Table JV-44. (Cont.)
Summary
Station 3 Station 9 Station 10 Station 17 Maximum
Pajarito Station 8 Eastside Westside Don Juan Maximum Concentration
Wells Halladay Artesian Arvtesian Pluyhouse Concen-  as a Percentage
Standard™®  (pump 1) Well Well Well Well tration of Standard
Miscellaneous
Si0, — 40 30 <5 26 27 40 —
Be — 0.017 0.009 <().005 <0.005 <0.005 0.017 —
Ca —_ 69 4.8 28 15 7.2 69 —
Mg — 6.5 0.4 0.2 09 0.5 6.5 —
K — 39 1.4 1.2 1.9 14 39 —_
Na — 354 44 39 410 69 410 —
CO, — <S <5 34 <5 <5 34 —
HCO, — §53 84 188 329 137 583 —
= PO4-P — 0.13 <0.1 <0.1 <0.1 <0.1 0.13 —
z Total hardness — 2l 20 8 41 12 200
™~ Conductivity — 1,44 173 385 1,540 3 1,590 —
(rmho/cm)
pH (standard units) 6.8-8.5 73 9.1 9.7 8.1 89 9.7 114

2Units are milligrams per liter, except as noted for conductivity and pH.

dTotal dissolved solids.

bMaximum contaminant level for primary constituents, applicable to drinking water system, given here for
camparison only, see Appendix A.

“New Mexico Water Quality Standards applicable to streams for designated uscs, given here for comparison
only, see Appendix A,

~
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Station 3and 11806 neAL at Stndon 10, Other chemical
constitecnts i water o Sttions 3 and 10 and from
the othier theee stations. weee at of below the standards.
All these constituents are naturally occurring, and the
feveds ase within ranges expected for the arca.

Station 9 showed some significant ditferences in
chiemical quality because ol recompletion of the well
during 1991 by the BIA. The well was lined with new
serecn and casing with pressuee grouting restricang the
producing zone to between 115-2006 m (380 6X0 [1)
below suslace 10 prevent uncontrolled anesian flow that
had wen occurring tor yeans. Major decrcases in the
levels of chiogide (165 in 1990, 4 this year) and silica
(27 10 1990, Jess than S this year) and increases in tolal
dissolved solids (184 in 199), 280 this year) were
noted. The chemical analyses agreed well with
acasurements nisde by the BIA immediately following
the reconstruction ol the well.

Speciab sampling and analyses were conducted
during 1989 a1 Ststion 3, known as the Pajarito Wells
site, o knvestigate what appeared to be anomalous
changes in the chemical quality of water that were
noted between samples collected in 1987 and those
collected i JYRK (ESG 198Y). This sampling deter-
mincd that the ditlerence in quality is natural and is
attributable 1o the ditferent focstion and depth of the
two sepanite wells operted at alternate times by a con-
troller, with no indication of a coptannnation problem
(EPG 1990). Samples collected for 1991 from Pump 1
indicated the quality of water was within the range of
vitlues Tound previously.

b. Sediments. The industrial waste treatment
plant at TA-50 releases treated effluent into the uppes
reaches of Mortandad Canyon. The effluent, containing
traces of radionuchides and other chemicals, infiltrates
into the underlying alluvium. forming an aquifer of
limited extent perched on the andes!“ 5 wuff in the
upper- and midreaches of the vanyon within Labogai. ry
boundarics. A farge proport.on of the radionuclides in
the effTuent when it is finst seleased as surface flow is
adsorbwed or attached (o the sediments in the stream
channel; thus, the principal means of transpeort is in sor-
face runoff. Mortandad Canyon heads on the Pajarito
Platcau at TA-3 and has a small drainage ana. The
altuvium thickens in the middle and lower seaches of
the canyon. The small drainagy arca and the thick sec-
tion of unsatugated atluvivm in the middle reach of the

canyon have retained all the aunofl since 1960 when
hydrologic studics began in the canyon,

During 1991, Mortandad Canyon sedinents were
collected and anslyzed for radionuclides from seven
scdiment stations, one west of the Laboratory and
Pucblo boundary and six within the Pucblo
(Fig. 1V-22). Tle analytical results for samples from
the stations were comparsed with pesa s from regional
soil and sediment samples collecied over many years 10
establish background levels for notisern New Mexico
(Puriymeun 19874).

Plutonium concentrations in M«itandad Canyon
sediment samples taken in 1991 at and cast of the Labo-
ratory boundary to State Road 4 were near the upper
cid of the statistical range attributable to worldwide
fallout in nosthern New Mexico (Table 1V-45). The
highest value for 239Pu in 1991 was obtained at Station
A-6 (on San Ildetonso propenty adjacent to the bound-
ary with the Pucblo) and was slightly above the statisti-
cally derived comparison value for fallout. The levels
are consistent with the range of values obtained during
the last several years and do not indicate any appancnt
change in general conditions. In 1989 and 1990 both
A-6 and A-7 had levels exceeding the statistical
background limit. Samples from Station A-9 (at State
Rouad 4) and funher east had cven lower levels.

The measurements are consistent with observation
of the physical appearance of the stream channel at the
time of collection, which gave no indicztion of any
water runoff or transpont of sediments across the Labo-
ratory boundary. Obscrvations during the thunderstonmn
scason noted that no runoff from the contaminated
portion of Monandad Canyon extended ncar the
Laboratory boundary (sce related discussion in Section
{V.E.5). No runoff has been obscrved to reach the
Laboratory boundary in Mortandad Canyoa since 1960
when the USGS iniliated special studics there. For
samples dominated by worlidwide fallout at these low
levels, considerable variability is expected because of
different panticle-size distributions in grab samples
(Purtymun 1990b). Samples with a Jarge percentage of
small particles typically exhibit higher mass
concentrations of plutonium because of theis bigh
adsarption capacity. The sediments in this pant of
Montandad Canyon arc more like soils because there
nas been no runoff to scparale out silt and clay-size
narticles that typically show higher concentrations of
plutonium.

v-93
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Table IV-45. Radiochemical Aralyses of Sediments from

Mortandad Canyon
Gross
H 19Cs Total Uranium 18Py 29240py, Gamma 905y
Station Location (nCVL)* (pCivp) (ng/p {(pCip) (pCig) (counts/min/g) (pCiig)
Sediments®
(MCO-13) A-S Laboratory N/AS 0.60 (0.13) 19 (0.2) 0.003 (0.001) 0025(0.002) 26 (0.5)  0.2(0.2)
A%  Sanlldefonso 0.5 (0.3) 1.13 (0.21) 25 (0.2) 0.002 (0.001) 0031 (0.003) 1.7 (04)  0.5(0.2)
A7 Sanlldefonso 0.4 (0.3) 0.18 (0.06) 54 (0.5) 0.002 (0.001)  0.020(0.002) 38 (0.5)  0.3(0.1)
A8  Sanlidefonse 0.0 (0.3) 026 (0.09) 32 (0.3) 0001 (0.001)  0023(0.002) 23 (05)  0.2(0.2)
A9  Sanlid:fonso N/A ~0.07 (0.09) 1.0 (0.1) 0.005 (0004)  0062(0.001) 13 (04)  0.2(0.2)
A-10  Sanlidefonse 0.6 (0.3) 0.22 (0.10) 2.3 (0.2) 0.006 (0.001)  0.003(0.001) 16 (04)  00(0.2)
A-11  Sanlldefonso 0.4 (03) 010 (0.10) 28 (0.3) 0.008 (0.002) 0001 (0.001) 1R (04)  0.3(0.2)
Background ©
2 Scdiments (1974-1986) — 0.44 4.4 0.006 0.023 79 087
©  Soils (1974-1986) 7.2 1.09 3.4 0.005 0.025 66 0.88

aTritium as tritiated water in moisture distilled from sample.

bSamples in Mortandad Canyon were collected from Stations A-6, A-7, A-8, and A-10 in February 1992; A-5 in June 1991; A-9

at State Road 4 in July 1991; and A-11 at the Rio Grande in Octaber 1991.

°N/A mcans analysis not performed.

9Radioactivity counling uncertainitics (+1 standard deviaticn) are in parentheses.

\_

¢Average plus 2 standard deviations of measurements in regional samples 1974-1986 (Purtymun 1987a).

~
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Cesivm concentrations from samples at Stations
A5, A0, and A 7 showed minor difterences from nic-
vious results. The Jevel at A-S was lower (by about a
tactor ol 33, at A-6 higher (aboul the same as seen in
1989), and at A-7 lower (by a factor of about 2). The
vitlues overlapped the sange of the statistical back-
sround comparison values for regional soils and sedi-
niets (0.4 o 109 pCi/g [Punymun 1987a)).

¢. Monitoring Well. A mouitoring wel
(SIMO-1) was installed in Mortandad Canyon just cast
ol sediment sampling station A-6 on San Hdefonso land
in 1990 by BIA and Laboratory personne] under the

the monitoring well was to continm the absence of any
perched water in the alluvium of Mortandad Canyon

No evidence of perched water was found, confien-
ing previous inferences that no water could be Moving
from the Laboratory onto San Hdetonso beneath the
sutlace. Even though the hole penctrated no saturated
rones, it was completed by installing a polyvinyl
chloride casing with screened sections located in two
intervals that would be geologically likely locations for
waier toaccumulate. When inspected in Febrvary
1992, the well was found 1o be dry.

The radiochemical analyses of the cores showed 5o
evidence of any contaminsats from the Laboratory
(Tables D-15 and D-16). The plutonium ir.casurements
were allator below detection limits, Tritium in waler
vapor extracted from the cores from the surface down
10 4.27 m (14 11) was all at levels within the range
attributable to background expected in northern New
Mexico soils (Purtymun 1987a); below 4.27 m (14 ft)
the tritium measurements were all below the limits of
detection. Gross gamma and 137Cs ju all cores were at
levels within the range attributable to background
expected in northern New Mexico soils (Purtymun
19874). Uranium was measured at levels well within
the range s for naturally occurring uranium expected for
the Tshirege, Tsankawi, and Otowi formations pene-
trated by the hole (Becker 1985 and Crowe 1978),

6. Enrvironmental Restoration Program at Los
Alamaos National Laboratory.,

In 1989, DOE created the Office of Environmental
Restoration and Waste Management (DOE/EM). The
goal of the office is to implement the DOE’s palicy to
tusure that its past, present, and future operations do

&nl threaten hutoan of environmental Ezalih and safety

penenalierms of the MOU (EPG 1992). The purpose of

(DOE 1990b). The DOE/EM Office implements pro-
cedures to meet these goals through three associate
directorates: ER, Waste Operations, and Technology
Development. The ER Program in DOE/EM is espon-
sible for assessing, cleaning up, decontaminating, and
decommissioning siter, at DOE facilities and sites
tormerly used by DOE,

Two primary laws goveru ER activitics within the
DOE camplex: RCRA and the Comprehensive
Environmental Response, Compensation, and Liability
Act(CERCLA {Superfund]). At the Laboratory only
RCRA currently governs ER activitics. The hazardous
waste management provisions of RCRA, as enacted in
1976, govern the day-10-day operations of hazardous
wasle Ircatment, storage, and dispocal (TSD) facilitics.
The law calabii-nod standarts £ goneators of
hazaidous waste and requises perniiv. for TSD
facilitics. The Laboratory’s hazardous waste treatment
and storage facilities must be permitied. Scction
3(((u) of RCRA as amended by the Hazardous and
Solid Waste Amendments (HSWA) mandates that
permits for TSD facilities include provisions for
corrective action 16 mitigate releases from facilitics
currently in operation and to clean up contamination in
arcas designated as solid waste management units
(SWMUs).

Congress conceived and passed CERCLA 1o clean
up the nation’s most hazardous abandoned wasfe sites.
Under CERCLA, EPA ranks abandoned facilitics that
have hazardous waste sites according 1o their potential
threat to human health and the environment. The high-
scoring sites are listed on the National Prioritics Ljst
(NPL) and are cleancd up in accordance with CERCLA
regulations. When EPA ranked the Laboratory, the
agency determined that current environmental condi-
lions do not pose an imminent threat to human hcalth.
Hence, the Laboratory is not listed on the NPL and is
not a Superfund site. The DOE/University of
California (UC) RCRA permit includes a scction called
the HSWA Module, which prescribes a specific
corrective action program for the Laboratory. Because
the Laboratory has not been listed on the NPL, the
HSWA Module provides the primary guidance for the
Laboratory’s ER program. The HSWA Modu!. speci-
fies a threc-step corrective action process (Fig. 1V-23):

The RCRA Facility Investigation. The goal of
this step is to identify the extent of contamination at
source points and environmental pathways for the

IV.9s
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Fig. 1V-23. Resource Conservation and Recovery Act corrective action process.
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eaposure of potealial Buzsan and covitosunental
receptors, This step will be implemented by charactes-
izing the extent of contamination in the detail necessary
o delermine what corrective measutres, il any, need to
In trhen. This approach will focus on answering only
thoae questions relesant to deciding further actions in a
vost-clfective manner,

Corrective Mcasures Study. 18 chanctetization
idicates that corrective sncasures may be necded, a
carrective mcasures study (CMS) will evaluate alterna-
tives that moght be scasonably implemented. These
measures will be evaluated based on their projecied
cllicacy in reducing rishs to human and environmental
health and safety i a cost-clfective manner.

Corrective Measures Implementation. This
step imple eats the chosen remedy, verities its effee-
tiveness, and establishes ongoing control and
monitoring requirements.

An ER program plan has been prepared in accor-
dance with the HWSA Module and with preposced Sub-
part S, Corrective Action for Solid Waste Management
Units, of H) CFR 204 (EPA 19904) in the regulations
promulgated by EPA o implement HSWA. EPA pro-
posed Subpart' S in July 1990 10 unplement the clean-up
progrinn mandated in Section 3004u) of RCRA. The
plan describes how cach of the three corrective action
steps deseribed above will be implemented at the Labo-
rtory. DOE and UC propose 1o use the operable unit
approach detined in CERCLA for organiving and
nnmging the various SWMUs. Operable units are
amrerates of SWMUS that will txe addressed together.
The details for cach step required under the corrective
action process will be presented individually for cach
operable unit.

The HSWA Maodule provides a schedule for
addressing 603 SWMUS that the EPA has sclected from
those identificd by DOE/UC. The schedule requires
that all 603 SWMUs be addressed in RFI work plans by
May 23, 1994, and that CMSs be complete by May 23,
2000, The work plan requirement will be met by com-
pleting work plans tor 24 operable units at ihe Labora-
tory. These work plans wilt describe the general
approach that will be applicd to cach operable unit.
Current risks from known SWMUSs are Jow; henee, no
operable unit or set of SWMUs has a priority for action
tased on health or environmental concerns, The order
in which eperable units will be addressed is therefore
dusigned to meet the requirements of the HSWA

Module. However, BOE and UC propose to extend the
RFI schedule so that the CMS process is not complete
until May 23, 2002. “This is necessary because of the
increased number of SWMUSs identificd at the
Laboratory and will allow ¢ffort to be sp,cad over a
period that is compatible with the availab. lity of
national resources, including funding,.

Major component: of the program that sddress the
requirements of the HSWA Module are

* atechnical decision making approach which
idemtifics appropriate corrective actions and
mecets the requirements of the EPA,;

* astrategy for the conduct of interim remedial
MCASUICS:

e program management that organizes and
manages the Laboratory’s ER cffort, including
projecting schedules and costs;

* aquality assurance program that cnsures a tech-
nically defensible and valid program;

* 3 healib and safety progmam that ensures
adequate health and safety protection during
implementation of the Laboratory’s ER
program;

* a records management program that tracks and
stores information and data throughout the ER
program; and

* a community relations program that provides
information to and receives reconunendations
from the public threughout the life of the ER
program.

The HSWA Module of the RCRA permit defines
the principal requirements with which DOE/UC must
vomply in implementing the ER Program at the
faboratory. However, RCRA does not address several
issues of concert at Los Alamos. For example, source
material, by-product, and special nuclear material are
exempt from the RCRA definition of solid waste and
are not subject to the provisions of the HSWA Module,
DOE and UC recognize that these sadioactive
constituents are of major concern and cannot be
separated from concerns about hazardous wastes. Thus,
the DOE and UC ER program acdresses radioactive as
well as other hazardous substances not regulated by
RCRA. This approach is intended to maintain a
technically comprehensive program that coven
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potential liabilitics associated with other enviconme ntal
laws, such as CERCELA.

The Laboratory submitted its fint site-specific work
plan under the HSWA requirements in May 1991, The
work plan addresses characterization activitics at
TA-21, which will begin in 1992, This technical arca is
one ol the oldest TAS still active and contains over 1K)
SWMUSs regulated under HSWA. These units contain
residual concentrations of radionuclides, organic
chemicals, and metals released during ncarly SO years
et operation. The programmatic plan for environmental
restoration at the Laboratory was updated in November
1991. During 1991, the Laboratory drafted new work
pli ns 1o investigate cight operable units, including the
Los Alamos townsite. These plans ase due to EPA in
May 1992,

7. Performance Assessment for ‘TA-54, Area G,

DOE Order 5820.2A, Radioactive Waste Manage-
ment, became effective in Sepiember 1988, Section 1]
ol this order established policies, guidelines, minimum
requirements, and performance criteria tor LLW and
mixed waste (LLW that also contains nonradioactive
hiazardous waste components) management at DOE
facilities. The order applics only to LLW disposed
after the onder became effective. The order requires
that a performance assessment (PA) of the LLW site be
made (o demonstrate compliance with specific perfor-
mance objectives stated in the order.

A draft PA document is in preparaticn. Jt reports
the results of preliminary calculations to assess the
projected performance of TA-54, Area G. Area G
disposcs of only LLW; mixed waste is stored at the site
lor future disposition. Such disposition, 1o be deter-
mined in the future, may be on site treatment of the
haza:dous waste component and disposal of the result-
ing matcrial as LLW on site or shipment of the mixed
waslte off site for treatment and subscequent disposal.
The PA ¢valuates only the Laboratory®s LLW stream; it
docs not consider transuranic wastes, which are not
covered under Chapter 11 of the order.

An cxposure scenario is a conceptual modcel that
describes pattems of human activity, events, and pro-
cesses that result in radiation exposure to people. Two
classes of scenarios are considered inthe PA: intruder
scenarios and undisturbed site scenarios. Intrusion is
assumed 1o occur after Joss of institutional control at
the waste site after periods of several bundreds of ycars.

N
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At this time, one or a few individuals are assumed to
disturb the waslte site, unaware of the presence of
radivactive waste. Undisturbed scenarios assume that
future inhabitants of the arca are exposed to radivactive
components of the wask: that have been geleased from
the waste site through normal environme ntal processes.
These include possible impacts to groundwater from
leaching and to surface water from crosion after long
periods of time.

A varicty of intruder scenarios bave been defined.
Inadvertent intrusion is o hypothetical event that may
not occur at all. It is not possible to identify, let alone
consider in she PA, all of the possible intrusion scenar-
ios. Three hypothetical scenarios were chosen for
analysis:

*  Intruder-construction. A construction crew digs

a pit for a hasement and construets a house at
the waste site.

¢ Intruder-agriculture. The site is used by a
farmer/gardener for the production of Toodstuffs,

¢ Intrudes-drilling. In this scenario, drilling for
walcr, natural resources, or peshaps for site
charactersization causes a limited amount of
deeper (shaft-disposed) wastes to be brought to
the surface.

The major exposure pathways are direct exposure
and inhajation. Dosc limits for intruders are established
in DOE Order 5820.2A, Ch. 11l The annual effective
dose equivaient to inadvertent intruders (after the loss
of institutional controf) shatl not excecd 100 mrem for
continwous exposure or SO0 mrem for a single acete
CXPOSULC.

Undes current waste-stream concentrations, none of
the intrudes scenarios psoduces dosces that exceed the
applicable dose criteria. In the intruderconstruciion
scenario, 239y, 24 Am, and 238Pu account for 449,
25%, and 15%, respectively, of the dose 1o an intsuder,
In the intruder-agriculture scenario, 239Py, 24 Am, and
238py accaunt for 41%, 30%, and 14%, respectively, of
the dose to an intruder. In the analyses to date, the only
radioactive materials treated as shaft-disposed radioac-
tive wastes are #'St/0Y and !137Cs. In this scenario,
987 of the dose is from 137Cs by external exposure.
Other, minor componcats account for the remaindcers of
the dose.
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Although dose assessment tor undisturbed site
scenarios has not been completed, the depthto ground-
waterand the dryness of the climate are likely to reduee
doses from these scenarios to snsignificant levels. The
migration of radionuclides by subsurtace agueous
transpost is always viewed as one of the critical com-
poncals inassessing any waste site. Auca G has the
advantage of s large tisaturiated zone (average distance
o the saturated zone of 260 m) and low water content
i the intervening material. These advantages result in
delaving radicnuclide migration. These advantages
will be discussed in more detail in the final PA,

Waste man gement stitesies involve maximizing
distances from the sourcee to the saturated zone while
minimizing the poteatial for - xposure by surface cro-
sion of the esa tops and lateral crosion of the canyon
walls. The larpe unsaturated zone in conjunction with a
retardation mechinisin will allow this strategy to be
cHivctiveiy smplemented.

8. Preperational Studies.

Preapecational studies are jequired under DOE
Order 54001 (LOE 198Ka). This ord=: requires that
chemical, pliysical, and biological clarscteristics be
assessed betore anarea is disturbed. One preopers-
tional study was continued during 1991, Detailed
resulis may be obtained by referring to andividual
preoperational reports available through EM-K.

Sanitary Wastewater Systems Consolidation
(Cadfiada del Buey). A preoperational appraisal of the
site of the Sanitary Wastewater Consolidation System
(SWCS) plant has been conducted tor two yeans. The
hiotic divensity of Caiada del Buey, bejow the SWCS
site and the Jocation of future discharges of up to
U000 gal. of water a day, has been studied.

Activitics included habitat evaluation; cap-
ture/selease surveys for small mammals; point counts
for bisds; pellet counts for farge mammals; and tracking
ol small, medium-sized, and Lirge mammals. Mapping
ol vegetation below the plant site and monitoring of the
animal populations within the canyon will be continued
priar to and after the onset of discharge of water from
the plant.

9. Biological Resource Evaluations.

a. Biological Surveys/Monitoring. Monitoring
of sclected biota and sensitive habitats 1o provide fong-
term datz in accordance with NEPA, DOE Ordes
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5400, (DOE 198%a), the Endangesed Species Act, and
the Floodplain/Wetland Exceutive Order was begun
during 1990. Monitoring studics on raptors, reptiles
and amphibians, small shammals, and birds continued
during 1991, Additionally, wetland and adjacent
upland habitats within Fajarito and Sandia Canyons
were monitored. A second year of data was collected
for various trophic levels of biota within Canada del
Bucy. Sceveral new suneys were initiated to obtain
inventory data on groups of organisms not previously
studicd. No fish were encountesed in Laboratory
walen.

Raptors. Evaluaion of raptor populations
and raptor nest sites within i aboratory boundaries con-
tinued during 1991, Birds of concern included the
sone-tail hawk (Buteo albonotautus ), Cooper’s hawk
(Accipiter cooperii), and Northern goshawk (Accipiter
gentilis).

Breeding birds. Brecding bird surveys were
conducted by membens of the Pajarito Ornithological
Survey in cooperation with the Biological Resource
Evaluations program for a period of five yeari. Data
analysis and manuscript preparation was completed.
Approximaicly 112 specics of birds were found to
breed withia Laboratory boundarics or within Los
Alamos County.

Bats. During the summer of 1991, a survey
for bat species found on Laboratory land was begun by
the Biological Resource Evaluations Team. The pur-
posc of the study was two-fold: (1) to identify specics
of bats inhabiting aboratory lands, and (2) to deter-
nune il the spotted bat (Euderma maculatum), a state
cndangered species, was utilizing Laboratory lands for
loragiag or ruosting. Specics identified ase included in
Table 1V-46. No spotted bats were identificd. Addi-
tional bat studics will be conducted to further define the
presence or absence of this species on Laboratory lands
and to further inventory the tat species using
Laboratory lands for breeding, roosting, and foraging.

Table IV-46. Rat Species Found on Los Alamos
National Laboratory Lands

Myuotis evotts

Myotis volans

Lasiurus cinercus
Laswnycteris noctivagans
Eptesicus fuscus
Pipistrellus hesperus

Long-carcd myotis
Long-legged myotis
Hoary bat
Silver-haired bat
Big brown bat
Westem pipistrelle
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Snails. No julormation on mollush species
found o the Pajarito Platcau has been compiled. Cur-
sory surveys for Jand dwelling and aquatic mollusk
species were conducted during the summer of 191 in
conjunction with Dr. Richard Smartt, New Mexico
Muscutt of Natural History. Surveys were carricd out
in Pajanito, Los Alamos, Ancho, and Chaquebui
Canyons. This preliminary survey identified 12 species
of snaily and bivalves on Laboratory and adjacent lands
(Table IV-47). Surveys will be continued to further
inventory mollusk species,

Insects. Few studies of insects or arachnids
have been conducted on Laboratory fands. Two studics
done prior to 1991 inventoricd ants and land dwelling
spiders. Trapping studics toe land dwelling inscets
were initiated in Pajarito Canyon and in Ancho Canyon
during the summer of 1991, Identification of the
specimens collected is being done by various entomol-
ogists with expertise within cach Order. Results have
not yet been compiled,

Elk/Deer. Studics evaluating population
numbers of elk and deer have not been conducted since
the late 1970s. In cooperation with the New Mexico
Game and Fish Department, acrial game counts were
initiated in August to determine resident populations
and in January 1992 for wintering populations. Counts
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were pot successtul because of altitude limitations
mandated by the DOE for purposes ol safety. The alti-
tude was too high o successtully count numtxrs or
cow/bull ratios. Other techinigues ase being investi-
gated o determine the population numbers consistently
from ycar to year.

bh. Wildlife Watering. 1n July thiough Octobwy
1991, a preliminary survey of 135 of 140 NPDES out-
falls was conducted 1o detmnine wildlite use. The
resalts of the survey indicated that approximately S0%
of the outfalls are used or potentially can be used by
macrolauna such as deerand clk. Additionallv, one-
third of the outfalls bave potential wetland charactens-
tics as evideaced by hydrophytic vegetation.

Observations indicated a number of agquatic inverte-

brates within efMuent discharge waters. Cunsory
wildlife observations provided a list of 35 mammal,
bird, amphibian, and reptile species (evideneed from
visual sightings, scat, tracts, and bedding) in the vica-
ity of the outfalls. These and other nonmacrofaunal
species could potentially use waters from the dis-
charges. To determine the level of use of these dis-
charge outfalls by small and medium-sized mammals
and amphibians, further studivs will be conducted.
Studics on the macroiavercebrate assemblages will
continue,

‘Fable 1V-47. Land and Aquatic Mollusks Found on Los Alamos
National Laboratory Land

Canyon

Location

Species

SNAILS

Upprer Pajasiio

Middle Pajarito

Lower Pajarito

Los Alamos

Aucho T18N,R7E, unplatted

Chaquchui T18N,R7E, unplaticd
BIVALVES

Ancho TI8N,RTE, unplaticd

T19YN.ROENWI/Y, See. 19

T19N,R7E, unplatied
TIYNJ7ENEV/4,NW1/4, Sce. 10

TI9N,ROE,SE1/4NW1/4, Sec. 17

1IV-100

Zonitoides arboreus
Glyphyalinia indemtata
Euconulus fulvus

Gyraulus spp.

Physa virgutu
Orcohelix subrudis

Euconulus fulvus

Cochilicopa lubrica
Lymnca palva
Phiysa virgata

Physa virgeta

Pisidium cascrtanum
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¢. Wetland manitoring,

Pdjarito Canyon. Monitoring of reptile,
amphibian, and small manmmal populations within the
palustrine wetlands and adjacent uplands within
Pajasito Canyon continued tor a second year. Waler
levels within the wetlands were substantially higher due
fo heavy seasonal mins. Many arcas that had been dry
during the summer of 1990 were inundated for a period
ol time greater than 21 days during 1991,

Amphibian species found breeding within the wet-
lands included the Spadefoot toad (Scaphlopus muls-
phicatisy), Red spotted toad (Bufo punctatus), Wood-
house s wad (Bufo woadhousei), Chorus frog
(Pseuducris triseriata), and Tiger salamander
(Ambystoma tigrinum). Tadpoles from two species
were observed during the summer of 1991 that were nol
observed during the dricr summer of 1990, the Spadc-
foot 1oad and Red spotted toad. During August, large
numbers of spadefoot toads metamorphosed and were
observed moving from the wetlands into the uplands.

A capture/release study of small mammals was
cenducted for a second year within the study arca. The
Iwo most commonly captured species were the Wesiemn
harvest mouse (Reithrodontomys mealotis) and the
Decrmouse (Peromyscus maniculatus). Each species
comprised 31.9% of the total organisins caught. Other
species included Piion mouse (Peromyscus truci),
Brush mouse (Peromyscus boylei), Least chipmunk
(Exwtaminum minimus), Colorado chipmunk (Eutamius
quadrivittatus), and White throated woodrat (Neotoma
albigua).

Additionally, pellct transects were established in
Pajarito Canyon to determine large mammal use of the
wetlend arcas as compared to a dricr canyon, Cafada
del Buey. Preliminary information indicated 3 heavier
use ol the Pajarito wetland by ¢lk and deer than the
dricr Caitada ded Buey. These transeets are monitored
on a monthly basis. Pellet groups identificd in Pajarito
aad Canada del Buey include coyote (Canis latrans),
oIk (Cervus canadensis), deer (Odocoileus hemionus),
rbbils (Sylvilagus spp.), and black bear (Ursus
americanus).

Sandia Canyon. Water quality as related to
the diversity and types of aquatic invertebrate assem-
blages has been monitored in Sandia Canyon, Water
sources 1o the stream in Sandia Canyon include sicam
plant blowdown, sanitary treatment plant cffluent, and
other industrial waste. From the Jiterature, there is evi-
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dence that the kinds and types of aquatic invertebrates
within a steeam are directly selated to the quality of the
walens in that stream. [nitial limited data collected
from Sandia Canyon suggest that aquatic osscmblages
do represent an ccological indication of waler quality.
Three sampling stations have been set up in the canyon
(Fig. 1V-24). The finst two stations are just below
industrial waste discharge points. The effluent diy-
charges consist of sanitary waste and steam plant blow-
down. The third station is approximaiely (0.5 m down-
stream from any cfflucnt discharge. Waltcer quality
paramclens such as pH, temperature, dissolved oxygen,
and conductivily are measured on a monthly basis at
cach station. Aquatic invertebrates are also sampled.
The fisst two stations bave a limited diversity of aquatic
invertcbrates and tend to have those invencbrates
commonly found in low oxygen environments. Water
guality measurements indicate that Station 2 consis-
tently has the lowest dissolved oxygen content (due o
sanitary waste cffluent). However, the third station
consistently has a dissolved oxygen content near satu-
ration and a higher degree of inveniebrate divensity.
The aquatic invertebrates found within Station 3 are
those species thought to be sensitive 10 contamination
and low oxygen environments. The third station
appears to be in the stream recovery zone. Table 1V-48
summarizes the aquatic suvertebrates that bave been
found in Sandia Canyon.

d. Special Accomplishments.

Wildlife Observation Database. A Wildlife
Obscrvation Database was cstablished within the Envi-
ronmental Assessments and Resource Evaluations Scc-
tion of EM-K. The purpose of the database is to record
observations on wildlife made by Laboratory employ-
ces and ficld personnel. Observations ase used to
determine distribution and presence of species on
Laboratory lands, Bandclicr National Monument, and
adjacent Forest Scrvice lands. Animals obscrvedi by
employces included bear, deer, clk, rarcoon, fox, bald
cagle, golden cagle, bobeat, coyote, peregrine falcon,
chorus frogs, and a varicty of birds.

Biota Databases. The Biological Resoure
Evaluations Program has cstablished datatases for
mammals, birds, reptiles, amphibians, mollusks,
insects, vascular plants, fungi, and threat:ned and
cndangered specivs. Historic information about specics

found on Labora‘ory and adjacent lands is bring
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compiled. These databases will provide infonmation on e holding ER Installation Work Plan Public Infor-
spreeies divenity and distribution. mation Workshops in Taos, Espanola, Santa Fe,
and Los Alamos,

10. Community Relations Program.

In 1991, community relations continued to be an ©om ;m(:pvtalmn with DQF‘} mailing fu.mhcal'mus
important facet of LANL environmental programs. As “’w; Jmp‘:y ‘m"" o la'_'d ‘di’”'ﬁ“'l as
partof the ER prog am, several community relations S TS an holdiny; a plfbl“ fn!onnauon
activities were accomplished, These included mecting to discuss the notifications,

e developing and distributing townsite operabie * holding a DOE/LANL ER and Wastc Manage-

unit fact sheets to the public, ment Site-Specific Plan Public meeting, and
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Fig. 1V-24. Locations of aquatic invertebrate sampling stations in Sandia Canyon.

(Map denotes general location only.)
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Present at

Aquatic Inverteb.cate Station 1®
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Fuble IV-48. Aquatic Invertebrates Found in Sundia Cinyon

at Three Sampling Stations

Present at
Station 2°

Present at
Station 3¢

Order Diptera Yes
(Flies, Midges, and

Mosquitoes)

Order Coleopiera No
(Beetles)

Order Ephemeroptera No
(Mayllies)

Order Trichoptera No
(Caddis Flies)

Order Hemiptera No
(Truc Bugs)

Order Plecoptera No
(Stonetlics)

Class Odonata No
(Damsclfiles and

Dragonflics)

Class Oligocheata No
(Aquatic Earthworms)

Class Gordiacea No
(Hairworms)

Class Nematoda Yes

(Roundworms)

*Sration 1 = Immediately below steam plant cffluent dischasge point.
bStation 2 = Imm.diately below the sanitary waste discharge point.
Station 3 = 1/2 mile down fron any discharge point.

* mecting with several local acighborhood
associations and the Ceunty Council to update
them on current ER program activitics.

In an attempt to communicate more effectively with
intcrested and affected parties on environment, safety,
and health (ES&H; issucs, the Community Relations
Group (PA-3) recently subscribed to Northern New
M- .ico Envitonmental Information Exchange
(NENIX). NENIX is a newly initiated multiline com-
puter bulletin boand and cavironmental information
bank.

PA-3 sponsured several events to foster dialogue
between Laboratory senior management and staff and

QI public interest groups. Among these eveuts were:
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Yes Yes
Yes Yes
No Yes
No Yes
No Yes
No Yes
No Yes
No Yes
No Yes
Yes Ne

Presentation to LANL staff about the Nuclcar
Guardianship Project by Charlotte Cook.

Colloquium by Dr. Isadore Rosenthal and lun-
cheon diss-ussion among public intcrest groups
and Laboratory represcriatives. Laboratory
staff incJuded members of Senior Management,
Common Ground, Environmental Manag._ment
Division staff, and Community Rclations staff.
Public inteacst groups included Citizens for
Clear Air and Watcr, T:inity Foruin for Interna-
tional Sccurity, Concerned Citizens ior Nuclear
Safcty, Nuclear Guardianship Project, Physi-

cians for Social Respomibildty, New Mexico

Allian~e, and Southwest Research and

Information Center. J
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* Nuclear testing round table discussions among,
Laboratory representatives and membaers ol
Concerned Citizens for Nuclear Silety and pub-
licinterest group representatises from the
Livermore area.

o Scunar eptitled "Publdic Aceeptance of Scicnee:
Chemoby iand Sellaticld as Competing Causes
of an Environmental Emenseney in England,” by
British scicantist, Brion Wynne.

o Round table disogue with public interest group
representatin oy including Conceened Citizens tos
Nuclear Satety and People tor Peace, Laboratory
seaior manage s and John Zysman’Michacl
Barrus (Berheley Round Table tor the laterna-
tional Economy) 1o discuss cconomic

COAVE DO INUCS.

*  Round table disloguc among pubnic interest
group represeatstives inciuding People for Peacy
and Citizens for Clean Airand Waler; Labora-
tory Conunuunity Relations stafl; and Dixic Lee
Ray, former Digector of the National Regulstory
Commission.

11. Waste Minimization and Pollution

Presention.

LANL's Waste Mininmzation and Pollution Preven-
tion Awareness Program is a comprehensive and con-
tinual cllon to systematically reduce waste generation,
This program is designed to eliminate or minimize

pollutant releases to the eav ironment from all aspects ol

the Laboratory's operations. Included are methods of
reducing hazardous cacmical waste, TRU waste, kow-
level mdioactive waste, radroactive liquid waste, mixed
waste, and sanitary industrial waste. The ovenight and
planmi of the Wiaste Minimization Progra is done
through the LANL Waste Minimization Program
Office.

The Laboratory Waste Minimization and Pollution
Prevention Awarcness Progran is reinforced through
scnior anagement commitment. This commitment is
addressed in the Laboratory Director’s Policy (DP 103)
v hiich emphasizes reduction or elimination of waste
whenever or wherever possible. In addition, the pro-
2rm uses a number of waste minimization and poliu-
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hos prevention leshimigues to aetively minimize waste
and prevent pollution. These Wehniques include pro-
COSS WANIe assessienls; site specilic plans; an upper
management lesel Waste Mininsation Steeriag com-
miltee Lo tacilitate waste minimization actions within
the Laboratery; ard an cmployce awareness program
CHCOMpassIng rsining, campaigns, and incentives,
The Laborator, is committed to waste minimization

and pollution prevention. The program follows all
apphicabde federal, state, and DOE requircments for

wiste nuninization.
12. Enviropmental Training.

The Laboratory maintains an extensive personnel
tmining program for ES& H counes conrdinated by the
Policy and Guidan-v Section of the Risk Manago ment
Support Group (15-3) of the Healih and Safety Divi-
sion. All Laboratony emplovees must take the fo-
lowing training: General Employce Training (GET),
Radiation Protection for Occupational Workess (every
other year), Lockout/Tagout for Affected Workens
(available in July 1992), Cecupational Satety and
Health Act (OSHA) Rights and Regulations, and
Employee Panticipation Packet (yeatly ). The following
ceunses are sugpested for all cmployees: Tntroduction
to Hazaed Commuunication and Waste Generator
Training,.

All new cmploycees, contractons, atfiliates, long-
tenn visitors, and co-op students must take the GET
sessiogs which consist of 16 training modules:

*  Facilitics

* Policics

¢ Quality Assurance

* Sccurity

¢ Safcguard Awarcness

¢ ES&H Policy

¢  Employee Panticipation Packet
* OSHA Rights and Regulations
* Industrial Safety

*  Fire Protection

*  Emergency Management
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*  ludustrial Hygiene ardous and toxic wastes. A variety of classes designed

to meet site-/job-/operation-specific training needs

includes classes on Hazardous Waste Generation:

* Radiation Protection for the Oceupational Haszardous Waste Operations (which mects the OSHA
Worker training requincnents as described in 29 CFR

1910.120); Pac kaging end Transportation of Hazardous

Materials; Procedures to Implement the Spill Preven-

*  Environmen. tion, Contsol, and Countermeasures Plan; aid Wasie

Management Coordination.

*  Occupational Mcedicine

o Lockout/Tagout

The Laboratory also offers specitic environment-
related counes for emplovees who work with haz-

V105
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V. ENVIRONMENTAL RADIOLOGICAL PROGRAM INFORMATIOM

A major component of the Laboratory’s Environmental Surveillunce Prograra
includes monitoring for potential exposures to the public fiom Laborstory-related
radiation sources und assessing the risk ussociated with that exposure.  Air is
routinely sumpled at locations on Laborutory property, along the laboratory
perimeter, and in more distant areas that serve as regional background stations,
Atmospheric concentrations of tritium, urunium, plutoniun:, americium, and gross
beti are measured. In 1991, total radioactive air emissions decreased by approxi-
mately S0% with gaseous mixed activation products and tritium showing the largest
declines. Water efMuent from the liquid waste treatment plant is sampled to deter-
mine the release of rudionuclides. Total releases continued o decline in 1991. The
maximum effective dose to a member of the public from 1991 Laboratory opera-
tions was 4.4 mrem. The average doses to individuals in }.os Alamos and White
Rock because of 1991 Laborutory activities were 0.05 and 0.03 mrem, respectively.
These doses are estimuted to add lifetime risks of shout 1 chance in 47,000,000 in
Los Alaraos and 1 chance in 68,000,000 in White Rock to an individual’s risk of

cancer mortality.

A. Introduction

Many of the activities that take place at the Los
Alamos National Laboratory (LANL or the Laboratory)
involve handling radioactive materials and operating
radiation-producing cquipment. A major component of
the Laboratory’s Environmental Surveillance Program
includes monitoring for potential exposures t the
public from Laboratory-related radiation sources.

Radiation from radivactive materials and radiation-
producing cquipment js called ionizing radiation.
Common types of ionizing radiation include alpha,
beta, and gamma. Each type of jonizing radiation has a
uniquc ability to penetrate or pass through materials
and thereby be absorbed in living tissues causing dam-
age from the ionization process. Alpha radiation pene-
trales poorly; a picee of paper or outer skin lissue can
stop it. Beta radiation has low 10 moderate penctrating
ahility. X-rays and gamma radiation have much greater
penctrating ability.

Radiation is releascd by both naturally occurring
watcnals and by antificially produced or enhanced
sources. Naturally occurring sources are called back-
ground radiation and include naturally occurring
gascs such as radon and naturally occurring clements
such as uranjum in regional rocks and soils. lonizing
radiation is also produced by medical diagnosis and
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treatiment cquipment such as x-rays, nuclear medicine
procedures, and lincar accelerators. Medical diagnosis
and treatent account for the largest radiation dosc to
the American public from antificially produced sources
of radiation. Tohacco products, smoke detectors, and
television sets hzve jonizing radiation associated with
them.

Other sources of jonizing radiation include occupa-
tional exposures, residuzl fallout from past atmospheric
weapons testing, the nuclear fuel cycle, and rescarch
and scientific activities at facilities such as the
Laboratory.

B. Radioactive Emissions

1. Air.

The radiological air sampling network at the Laho-
ratory is designed 1o mcasure environmental levels of
airbomne radionuchdes that may be released from
Laboratory operations. Plutonium, americium, and
uranium arc released in microcuric amounts as a resuft
of Laboratory opcrations. Tritium is released in curic
amounts. Radioiodine and noble gases are releascd
from facilities performing fission preduct chemistry,
medical isotope preparation. and rcscarch reactors. The
Laboratory also releases radionuclides that emit beta
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and gamma radiation from the Los Alimos Meson
Physics Facility (LAMPE) at TA-S3 and the Onega
West Reactor at TA-2.

Radioactive aitborne cmissions are monitored at K8
Laboratory discharge focations. These emissions con-
sist primarily of tiltered exhausts from glove boxes,
experimental facilities, operationad {acilities (such as
liquid waste treatinent plants), a nuclear rescarch reac-
tag, and a lncar panticle aceelerator at LAMPE. Some
CRISS IO eceive appropriate reatine nt before dis-
charge, such as filtration for particulate matter and
catalvtic convenion and adsorption for activation
gises. The quantities of aitborne radioactivity released
depend onthe type of rescarch activitios and can vary
warkedly from year to year (Figs. V-1 10 V-3). During
1991, the most significant seleases wese from LAMPF.
The amount released for the entire year was 57,431 Ci
(2,117,029 GBq) of air activation products (gases, par-
ticles, and vapors) (Tables V-1 and V-2). This

cmission was about bl of that in 1990 (Fig. V-3). The
principal airtborne achivation products (half-lives in
patentheses) were 9C (19.5 5), 11C (20 min), PN (10
min), *ON (7,14 5), BC (71 5), 150 (123 5), and 41As
(1.83 h). Most of the 1adioactivity was from these
radioisotopes, whose radioactivity declines very rapidly
over time. A list of selected nuclides and their halt-
lives is given in Table [-17.

Airhorne tritivm cmissions comtinued te decrease
from the 6,300 Ci (236,300 GBqy) released in 19460 1o
4,716 Ci (174,492 GBy, released in 1991 (Table 1V-3).
Release of mixed fission products remained constant in
1991, equahing fevels observed prior to the 1989
unplanned selease from TA-48 (1,150 uCi {42 MBy] in
1988, 435,000 uCi {16 GBq] in 1989, 1,08. uCi
[40 MBq] in 1990, and 1,006 uCi {40.4 MB: | in 1991).
Spallation products were observed at TA-52 and
TA-48. Total activity was less than 0.1 Ci.
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Fig. V-1. Summary of tritium releases (airhorne emissions and liquid ¢fflucnts).
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Fig. V-2. Summary of plutonium releases (airborne emissions and liguid efflucnts).
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Fig. V-3. Airborne activation praduct emissions (principally l(;C, He, uN.M n. Mo, 15O. '"Ar)
from the Los Alamos Meson Physics Facility (TA-53).
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Table V-1. Airborne Radioactive Emissions from

H¥  Mixed Fission 25U«

Lahoratory Operations in 19914

2XB/239/240p,d

Summary of Activation Products
(See detailed list in Table V.2)

Location (Ci) Products (uCi) (nCi)
TA-2 — - -—
TA-3 205.2 14.1 1643
TA-21 3233 <0.1 92.0
TA-33 2549 -— —
TA-35 — —_ —
TA-41 3,341.0 - —
TA-43 — - —
TA-46 — —_ —
TA-48 _ 1,078.8 —
TA-50 —_ 31 —
TA-53 0.9 -— —
TA-54 — — —_
TA-S85 91.2 — —
Rouaded

Total 47156 1,096.0 250.3

3As reported on DOE form F-5821.1.

PIncludes 99.2% as HY (gas) and 0.2% as tritium vapor in the HTO form.
Docs not include acrosolized nranium from explosives testing (Tabie V-3).

2p Gaseous® Particle/Vapor!
{nCi) (Ci) (Ci)
— 203.3 —
17.0 — —_
—_ — <0.1
— §7,2280 0.2
170 57,4313 0.2

SPlutonium vaiues contain indeterminate traces of 24 Am, a transformztion product of 241py,
“Includes the following constituents: 16N, 10C, 14 0, 150, BN, 11C, A, (sce Table V-2 for details).

{Inctudes 26 nuclides (sec Table V-2 for details).

1661 IONVTIHIAUNS TVININNOHIANT
AHOLYHOEYY TIVNOILYN SOWYIY SO
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Fa addition w peleases from Gacilitics, some depleted these experiments is deposited on the ground in the
uranivm (eanium consisting primarly of < U) is dis- vicinity of the firing sites. Limited experimental data
persed by experiments that use conventional high show thist no more than about 10%7 of the depleted ura-
explosives. About 309.2 kg (680 of depleted ura- nium becomes aitborae (Dahl 1977). Dispension caleu-
nivm wis used i such experiments in 199] lations indicate that resucting airborne concentrations
(Table V-3). This mass contains about (1.12 Ci are in the same range as that for concentrations
(4440 MBq) of radioactivity. Most ot the debris Trom attributable to the natura! abundance of uraniun

‘Table V-2, Airborne Radioactive Emissions
from Laboratory Operation in 1991
Detailed Listing of Mixed Activation Products: Particulate, Vapor, und Gases

Mixed Activity in Curies
Activation
Products Raudionuclide iocation: TA-2 Jocaiion: ‘TA-83 TLocation: TA-48
Particle/Vapur As-72 8.72 x 10°2
(P/VAP) As-73 7.23 x 103
As-74 6.83 x 104
Be-7 1.94 x 102
Br-76 2.00 x 103
Br-77 2.56 x 103
Br-82 6.01-103 9.00 x 105
Cd-109 249 x 103
Co-57 1.13 x 106
Co-5K 7.69 x 106
Cr-51 3.56 x 10
Ir-192 9.67 x 107
Mu-52 4.45 x 104
Mn-54 1.12x 10-3
Na-22 3.0 x 166
Na-24 5.85 x 10-3
Os-185 2.83 % 106
Rb-§3 2.74 x 104
Rb-105 1.29 x 103
Sc-46 1.95 x 10-%
Sc-47 6.30 x 104
Se-75 7.63 x 105 8.30 x 102
Ta-182 1.09 x 104
Te-132 1.08 x 104
T-202 5.56 x 105
V-48 2.05 x 104
Gascous AR-41 2.03 x 102 2.58 x 102
(G/MAP) C-10 2.57 x 103
C-11 9.59 x 103
N-13 8.52 x 193
N-16 1.02 x 103
0-14 1.17 x 103
0-15 3.41 x 10%

N _/

V-5
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Table V-3, Estimated Concentiations of Radiosctive Elements
Aerosolized by Dynamic Experiments

than Radon from Depantment of Encrgy Facilities”
(EPA 1989¢). Based on off-site cnvitonsental moni-
toring results and on doses caleulated from measured
stack emissions, the ofl-site dosces are less than the

10 mreavvear standard given in 30 CFR 61.92.

OnJuly 17, 1990, LANL natificd the Department of
Encrgy (DOE) that the Laboratory met the 10 mrem/yr
standard but did not meet the monitoring requircments
(40 CFR 61.93) with its cxisting sampling program. On
November 27, 1991, Environmental Protection Agency
(EPA) Region 6 issucd the DOE a Notice of Noncom-
phiance with 40 CFR 61, Subpan H, specifically:

1. Every release souree from an operation which
uses radionuclides has not been evaluated using
the approved Environmental Protection Agency
(EPA) computer model to determine a dose
received by the public, as required by 40 CFR
61.93(a).

2. DOE has failed to comply with 40 CFR
61.93(b)(4) because it has not determined cach
release point that has the potential to deliver
more than 1% of the effective dose equivalent
stardard.

3. The facility currently hias not installed stack

monitoring cquipment on all its regutated point

V-6

1991 Fraction _ Annuab Average ; Applicable
Total Usage Aerosolized Concentrution (ugym?) Standard

Element tkg) (%) (4 km)* (8 kin)® (g/m3)
Ursnium .2 10 3.0x 10-3 1.2 x 10-3 gb
“Distance downwind.
YDOL (1981a).
that is resuspended in dust particles originating from sources in accordance with the above analysis
the carth's crust. and 40 CFR 61.93 (b)(2)(ii) and (iii).

B;ndw;u'lwc :n.r cmissions at the l.«'ﬂ'\(‘mi‘lﬂf).’ are 4. The facility has not conducted, and is not in
monitored sccording to DOE/EH-(HT3T "Environ- compliance with, the appropriate quality assur-
mental Regulastery Guide for Radiological Effluent am'c' TORIAINS );muar:lllo “1’0 CF; 61 9)'3
Monitoring and Eovironmental Surveillance™ (DOE (b)(Z;(iv;, * Pur '
1991) and 40 CFR Fart 61, Subpart H, "National Envis- '
sion Standards for Pmissions of Radionuclides Other 5. The facility is in violation of 40 CFR 61.94

"Compliance and Reporting” because it kas not
calculated the highest effective dose equivalent
inaccordance with the regulations cited above.

As a result of the Notice of Noncompliaace, the
DOE is currently negotiating a Federal Facilitics Com-
pliance Agreement (FFCA) with EPA Region 6. The
FFCA will include schedules which the Laboratory will
follow to come into compliance with the Clean Air Act.
A draft FFCA was submitted by DOE Los Alamos Arca
Office (LAAO) to the EPA on March 12, 1992,

2. Water.

In recent years, treated effluents containing low lev-
cls of radioactivity bave becn released from the central
liquid waste treatment plant (TA-50), a smaller plant
scrving laboratorics at TA-21, and a sanitary sewagc
lagoon system scrving LAMPF at TA-53 (Tables 1V-3
and 1V-26 and Figs. V-1, V-2, and V-4). In 1989, the
low-level radioactive waste stream was scparated from
the sanitary system at TA-53 and directed into a total
retention, cvaporative lagoon. In 1991, there were no
releases from the TA-21 plant or the TA-53 total
retention lagoons.

Total activity released in 1991 (about 11 Ci) was
slightly less than that rcleased in 1990 (about 13 Ci)
(Table 1V-3). The decrease resulted because of
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improved treatment of the radioactive liquid waste
strcam. Effluents from TA-50) are discharged into the
norimally dry stream chanuel in Mortandad Canyon,
where surface flow has not passed beyond the Labora-
tory’s boundary since the plant began operation in
1963.

3. Unplanned Releases.

a. Airborre Radionuclide Releases. On
February 1, 1991, 2,800 Ci of clemental tritium were
released at TA-41. Less than 0.1% of the tritium was
present as tritiated waler. The effective dose equivalent
(50-yr dose commitment) to a member of the public
was calculated to be 0.03 mrem. “This dose occurred
7 kmn (5.8 mi) cast of TA-31, where Los Alamos
Canyon opens out onto State Road 4. The dose esti-
malc conservatively sssumed that 1% of the tritium was
oxidized before reaching the receptor location. The
Cosc is 0.03% of DOE’s Public Dosc Limit (PDL) of
100 mrem/year from all p2thways, and 0.3% of the

EPA’s 10 mrem/year limii foz the air pathway. (Sce
Appendix A for standards.)

YEAR
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Fig. V-4. Sumimary of strontium and cesium liguid cffluent releases.

On March 2K, 1991, /1.4 Ci of tritiated waier vapor
were seleased from TA-21 as tritivm nxide. The effec-
tive dose equivalent (SU-yr dose commitinent) to a
member of the public was calculated to be 0.01 mrem.
The dose is 0.01% of DOE’s PDL. of 100 mrem.'yr
(1 mSv/yry from all pathways, and 0.1% of ithe EPA’s
10 mrem/yr (0.1 mSv/yr) limit for the air patkway.

On April 17, 1991, 0.1550 Ci of tritiated water
vapor wese released from TA-3-16. A slow leak was
discovered at the Van de Graaff accelerator. The
cffective dose equivalent (5O-year dose commitment) to
a member of the public was calculated to be 0.006
mrem. The dose is 0.006% of DOE’s PDL of 100
mreny/yr fiom all pathways and 0.06% of the EPA’s 10
mrem/yr limit for the air pathway.

b. Radioactive Liquid Releases. On January 2,
1991, a discharge was discovered at TA-54, Arca G. A
plumbing joint on an cyc wash/safcty shower located
inside Building 33 froze and burst somctime between
December 21, 1990, and January 1, 1991, when the
Laboratory was closcd for the winter holidays. The
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amount of discharge was estimated to be 18,000 gal-
lons. Anadyses were conducted on the frozon water and
suil; weass alphin, bet, and ganunag were tound to twe
within bachground levels. Samples analyzed for tritivm
averaged .29 jOL, approxiniately 15% of the DOE
Derived Concentration Guide tor oft-site tritium
releiases (2.0 pCi/ll). Removal of the frozen water
telow Building 33 was not required because of the slow
mte of melting during which the water cither evaporates
or entens the subsurface, rather than producing a Jefini-
tive runodt'in Canada del Buey, (See Section 1V.6.3.a
for data on measurements of tritiated water in sedi-
wents i Canada del Buey.)

On February 21, 1991, 0.2 mCi of plutonivim and
americim isotopes wepe refeased at TA-50 from a
leaking pipe near the Size Reduction Facility, The leak
wirs repained, and the spill was cleaned up to applicable
standards.

. Radiological Doses

1. Introduction.

Radio’ gical doses are calculated in order to mea-
sure ihe health impacts of any releases of radioactivity
1o the pablic. Radiation dose relens to the quantity of
rdiation energy alnorbed per unit mass, mulliplicd by
adjustment Lsctors tog type of radiation, Effective dose
cquivalent (or simply "effective dose”) is the principal
measurcment used in radiation protection. This term
means the hypothetical whole-body dose that would
pive the same risk of cancers mortality and scerious
genetic disorder as a given expostise that may be lim-
ited 10 a3 few organs. The effective dose equivalent is
cqual to the sum of individual organ doscs, cach
weighted by degree of risk that the organ dose carries.,
For example, a 100 mrem dose to the lung, which has a
weighting factor of (.12, gives an effective dose that is
cquivalent to (100 x 0.12) = 12 mrem.

Standards exist which limit the maximum cffective
dose to the public. DOE applics a PDL of 100 mrem/yr
for all pathways. EPA limits the effective dose to a
member of the public 1o 10 mrem/yr for the air pathway
only.

2. Methads tor Dose Calculations.

a. Introduction. Annaual radiation doses are cval-
valed for three principal ¢xposure pathways: extemal
exposure (which includes exposure from immersion in
air containing photon-cmitting sadionuclides and direct
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and scattered penetrating radiation), inhalation, and
ingestion. Estimates are made of the following
CXposures:

o Maximum individual organ doses and etfective

dose ¢quivalent 1o an individual at or outside the
Laboratory boumlary where the highest dose
rate occurs and a person actually is present. It
takes into account occupancy (the fraction of
time that a person actually occupics that foca-
tion), shiclding by buildings, and self shiclding.

Avenge organ doses and effective dose cquiva-
lents to nearby residents.

Collective effective dose equivaler: for the pop-
ulation living within an 80 km (50 mi) radius of
the Laboratory.

Results of environmental measurements are used as
much as possible in assessing doses to individual mem-
bers of the public. Calculations based on these
measurements follow procedures recommended by fed-
cral agencices o determine radiation doses (DOE 1991,
NRC 1977).

If the impact of Laboratory operations is not
detectable by envirominental measurcments, individual
and population doscs attributable to Laboratory activi-
tics are estimated through modeling of releases.

Dose conversion factors used for inhalation and
ingestion calculations arc given in Table D-18. These
tactors arc taken from the DOE (1988b) and are based
on factors in Publication 30 of the Int¢rnational Com-
mission on Radiological Protection (ICRP 1979).

Dose conversion factors for inhalation assumce a
1-um activity median acrodynamic diameter, as well as
the lung solubility category that will maximize the
cffective dose equivalent (for comparison with DOE’s
100-mrem/yr PDL) if more than onc category is given.
Similarly, the ingestion dose conversion faclors arc
chosen to maximize the effective dose if more than one
gastrointestinal tract uptake is given (for comparison
with DOE’s 100-mrem/yr PDL for all pathways).

These dose conversion factors give the 50-ycar dose
commitiment {or internal exposuse. The 50-ycar dose
commitment is the total dose received by an organ
during the S0-ycear period following the intake of a
radionuclide that is attributable to that intake.

External doses are calculated using the dose-raic
conversion factors published by DOE (1988¢)

(Table D-19). Thesce factors give the photon dose rate
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i anitiirems per year per unit radionuclide iy concen-
tration in microcusics per cubic meter. If these factons
are not avatlable in DOE 198K, they ane calculated
with the computer program DOSFACTOR It (Kocher
1UK1).

Annual effective dose equivalents are estimated
with the CAP-88 collection of computer codes pub-
lished by the EPA iU impacts from Laboratory opera-
tions are so small that they are less than measurement
detection fimits, CAP-88 uses dose conversion fac.ars
generated by the computer program RADRISK. The
SG-year dose commitiment convension facton from
RADRISK were compared with the ICRP/DOE dose
convension factons and found to agree to within 5%.
This agreement wins judged more than adequate to jus-
lify RADRISK dose factors when CAP-8K is being
usced.

h. External Radiation. Envitonmental thermo-
luminescent dosimeter (TLD) measurements are used to
estimate external mdiation doses.

The TLD measuremients are corrected for back-
pround to determine the contribution to the external
raciation ficld from Laboratory operations. Back-
ground estimates at cach site, which are based on his-
torical data, consideration of possible nonbackground
contributions, and, it possible, values measured at hoca-
tions of similar geology and topography, are subtracted
from each measured value. This net dose is assumed to
represent the dose from Laboratory activitics that
would be received by an individual who spent 100% of
his or her time ducing an entire year at the monitoring
location.

The individual dose is estimated from these mea-
surements by taking into account occupancy and
shiclding. At off-site Jocations where residences are
present, an occuparncy factor of 1.0 is used. Two types
of shiclding are considered: (1) shiclding by buildings
and (2) scif-shiclding. Each shiclding type is estimated
to reduce the external radiation dose by 30y,

Nceutron doses from the critical assemblies at TA-18
were based on field measurements. Neutron ficlds
were monitored principally with TLDs placed in cad-
mium-hooded, 23 cm (9 in.) pol;cthylene spheres. At
on-site Joc.-tions at which above background doscs
were measi red, but at which public access is limited,
dosc estimates arc bascd on a morce realistic estimate of
cxposurc time.

¢. luhalution Dose. Annual average air coacen-
trations of HY, total uranium, 2% Pu, 2.230py, and
1AM, determined by tie Laboratory’s air monitoring
network, are corrected for background by sublracting
the average concentrations mesvred at regional sta-
tions. These net conceptranions are then multiplicd by a
standard breathing rate of K400 saYyr (ICRP 1975) to
determine total adjusicd intake via inhalation, in
microcuries per year, for each radionuclide. Each
intake is multiplicd by appropriate dose conversion
facton to convert radionulide intake into 50-year dosce
commitments. Following ICRP mcethods, dosces are
calculated for all organs that contribute more than 10%
of the total effective dose equivalent for cach radionu-
clide. The dose caleulated for inhalation of H¥ is
increased by 50% 1o account for absorption through the
shin.

This procedure for dose calculation conservatively
assumcs that a hypothetical individual is exposed to the
measured air concentration continuously throughout the
entire year (8,760 hours). This assumption is made for
ihe boundary dose, dose to the maximum exposed indi-
vidual, and dosc to the populatioan living within 86 ki
of the site.

Organ doscs and ctfective dose equivalent are
dctermined at all sampling sites for cach radionuclide.
A final calculation estimates the total inhalation organ
doscs and cffective dose cquivalent by summing over
all radionuclides.

d. Ingestion Dose. Results from foodstuffs sam-
pling are uscd to calculate organ doscs and cffective
dose cquivalents from ingestion for individual members
of the public. The procedure is similar 1o that uscd in
the previous section. Comrections for background are
madc by subtracting the average concentrations from
sawipling stations not affected by Laboratory opera-
tions. The radionuclide concentration in a panticular
foodstuff is multiplicd by the annual consumption rate
(NRC 1977) 10 obtain total adjusted intake of that
radionuclide. Multiplication of the adjusted intake by
the radionuclide’s ingestion dosc conversion factor for
a panticular organ gives the estimated dosc to the organ.
Similarly, effcctive dose cquivalent is calculated using
the effective dose cquivalent conversion factor (Table
D-18).

Doses are evaluated for ingestion of HY, 90y, 137Cs,
total uranivm, 235Py, and 29-2%0Pu in fruits and

_
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vegelables; HY, "Be, S*Na, SMa, VCo. MRb, 18,
1V Cs, and total uraniun in hogey; and YSr, 187G, total
uratmnn, 2P, and YRy Lish.

X Estimation of Radiation Doses.

a. Doses from Natural Background. Elfeciive
dos. equividents trom mntarad background and from
medical and dental uses ol radiation are estimated to
provide a comparison with doses resulting from Labo-
mitory operations. Doses Trom ghebal fallout are only a
small f1action ol total background doses (<0.3% , NCRP
1987a) and are not ¢ nsidered further hese. Exposure
10 natural background ragiation results principally in
whole-body doses and in localized doses 1o the lung
and other organs. These doses are divided into those
resulling from exposure to radon and its decay products
that mainly aficct the lung and those from nonradon
sourees that mainly attect the whole body,

Estimates of background radiation are based ona
comprehensive report by the Nutional Council on Radi-
ation Protection and Measurements (NCRP 1987h).
The 1987 NCRP report uses 20% shiclding by struc-
tures for high-cnergy cosmic radiation and 307% self-
stiiclding by the body for terrestrial radiation.

Whole-body external dose is incuered from expo-
sure o coseic rays and to external terrestrial radiation
from maturally occurring radioactivity in the canth’s sur-
face and trom global {allout. Effective dose equiv-
alents from internal radiation are due to radionuclides
dep ssited in the body through inhalation or ingestion.

~Nonradon effective dose equivalents from back-
ground mdiation vary cach year depending on factors
such as snow cover and the solar cycle (NCRP 1975b).
Estimates of background radiation in 1991 from non-
mdon sousces are based ou measured external radiation
hackground levels of 119 mrer (1.19 mSv) in Los
Alamos and 117 mrem (1,17 mSv) in White Rock
caused by irradiation from charged paticles, x-rays,
and gainma rays. These uncorrected measured deses
were adjusted for shiclding by reducing the cosmie ray
component (60 mrem [0.6 mSvjat Los Alamos and
32 mrem [0.52 mSv) at White Rock) by 20°% to allow
for shiciding by structurcs and by reducirg the terres-
trial component (39 mrem [0.59 mSv] at Los Alamos
and 65 mrem [0.65 niSv; at White Rock) by 30% to
allow for sell-shiclding by the body (NCRP 1987aj;. 7o
these estimates, based on measurements, were addedd 10
mrem (0.1 mSv) at Los Alamos and 8 mrem (0.08 mSv)

Q’hilc Rock from neutron cosmic radiation (20%

shiclding assumed) and 40 mrem (0.4 Sv) from inter-
nal radiation (NCRP 1987a) Th: estimated whole
body dose from background, nonradon radiation is 139
msem (1.3Y mSv) at Las Alamos and 135 mrem (1.35
mSv at White Ro ‘%,

In addition 10 the .2 nonrsdon doscs, a second com-
ponent of background radiation is dosce to the lung from
inhalation of 22"Rn and its decay pro-ducts. The “22Rn is
produced by decay of 26Ra, a member of the uranium
series, which is naturally pre:ent in construction mate-
rials in buildings and in the underlying soil. Tae effec-
tive dose cquivalent from exposure to background
222Rpand its decay products is tzken o be equal to the
national average, 208 mrenyyr {2 mSv/yr) (NCRP
1987a). This background estimate may be sevised if a
nationwide study of background levels of 222Ra and its
decay products in homes is undertaken, as recom-
mended by the NCRP (1984, 1987a).

The total effective dosc cquivalent to Tesidents is
339 mrem/yr (3.39 mSv/yr) at Los Alamos and 335
wrem (3.35 mSv) at White Rock (Table V-4), or 139
mrem/yr (1.39 mSv/yr) from nonradon sources ang 209
mrem/yr (2 m3v/yr) from radon at Los Alamos and 135
mren/yr (1.35 mSv/y1) from noniadon seurces and 200
mrem/yr (2 mSv/yr) from radon a¢ White Rock.

Mcdical and dental radiation in the United States
accounts for an average effective dose equivalent, per
person, of 53 mremn/yr (0.53 mSv/yr) (NCRI- 1987a).
This cstimate includes doses from both x-rays and
radiopharmaccuticals.

b. Doses to Individuals from External Pene-
irating Radiation from Airborne Emissions. The
major source of cxternal penctsating sadiation from
LANL operations has been airborsic emissions from
LAMPF. Nuclear reactions with ais in the target ar-as
at LAMPF (TA-53) causc the formation of air activa-
tion products, principally 1C, 13N, 140, and !50. These
isotopes are all positron cmitters and have 20.4-minute,
10-minute, 71-second, and 122-second haif-lives,
respectivelv. Neutros reactions with air at the Omega
West Reactor (TA-2) and LAMPF also form 414,
which nas a 1.8-h>ur balf-jife.

The radioisotopes 14C, 13N, 140, and 150 are sources
o« photon radiation because of the formation of twe
0.511-McV million-lectron-volt) phetons through
positron-clzctron annihilation. The 14O also cmits a
2.3-McV gamma with 797 yicld. The 4)Ar emits 2
1.29-McV gamma with 997 yicid. }

i
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Table V-4. Summary of Annual Effective Dme Equivalents Attritiutalle to 1991 La

Mazimum Dose te
an Individeal®

Average vose to
Nearby Residents

Los Alamos White Rock

boratory Operations

Colieutive Deose to
Population within 80 km
of th.- Laboratory

T1-A

Dosc 44 mrem
Locatioi. Residence nesth
of TA-£3

DOE Putlic Dose Limit 100 mrem
Percentage of 4.4%

Public Dose Limit
Background 339 mrcm
Percentage of Backgrourd 1%

0.05 mrem 0.03 micm

Los Alamos White Rock

100 mrem 100 mrem
Q0.05% G.03¢
339 mrem 35S mrem
0.02¢ 001%

1.1 person-rem

Arca within 80 km of
Laboratory

71,000 petson-rem

0.002%

aMaximum individual dose is the dose o sny ind;vidual at or ouiside the Laburatory wile
occupancy (the fraction of time a persan is actua

r—

Iy at that locaiioa), sIf shiwmaing,

and shic'ding by buildings.

re the highest dose ralc occurs. Calculations take into accourt
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This duse is routinely monitored with a special TLD
netwark in the ofl-site tocation which receives the
maximum dose from LAMPE operations. During the
past S yeans, this annual dose has varicd between 11
mrem in 1980 10 3.1 mrem in 1990,

LAMPE airborne cmissions in 1991 were 48% ot
the cinissions in 1994, This reduction occurred pri-
marily tecause of the shorter LAMPE operating sched-
wle i 1991, As a result, the measured off-site dose
during 1991 was Jess thin the 3 mrem’yr (0.03 mSv/yr)
detection limit of the LAMPE monitoring network.
The maximum off-sile dose was estimated using the
computer model AIRDOS (CAP-88 vension), which
uses measured stack emissions and meteorological data
1o calealate olt-site air concentrations and radiation
doses, rither than environmental measurements. The
computer model has been found inthe past (see below)
to shightly overestimate the dose at Los Alamos sites,
principally because of the increased atmospheric mix-
g at Los Alamos compared o the relatively tlat ter-
rin where the model was developed. The maximum
otl-site eflective dose from external penetrating radia-
tion LAMPE cmissions was calculated by AIRDOS to
be 3.8 mren (0.038 mSvy) during 1991, This dose is
384 of the EPA’s air pathway standard of 1) mreny/yr
(L1 mSvivr), and 3.8% of the DOE’s PDL ol
100 mrem/yr (1 mSv/yr).

Over the past five vears, the maximum annual dese
caleuliated by AIRDOS has averaged 9.9 mem
(00099 mSv), whereas the measured dose has averaged
6.1 mirem (0.061mSv) during the same time period.
Using these averages to scale the 3.8 mrem
(0.038 mSv) calculated dose w estimate what the mea-
sured dose would be viclds 2.4 mrem (0.024 mSv),

which is below the TLD detection limit.

¢. Doses to Individuals from Direct Penetrating
Radiation. No direct penctrating radiation from Labo-
ratory operations was detected by TLD monitoring in
off-site arcas. On-site TLD measurements ol external
paenetrating radiation reflected Laboratory operations
and did not represent potential exposure to the public.
During previous years, a potential 2- to 4-mrem/yr
(1.02-10 0.03-mSv/vr) dose occurred to members of the
public using the DOE-controlled road passing by
TA-18. This potential dose has not occurred since 1989
b cause of curtailed operations at TA-18. Scveral pro-
grams at TA-18 restarted limited operations in the
summer of 1991, but these did not include the facility -

with the potential for the 2- 1o 4-mrem (0.02- to
0.04-nSv) dose.

The on-site TLD station (Station 24, Fig. [V-1) near
the nontheastern Laboratory boundary recorded 2n
above-background dose of about 139 mrem (1.39 mSv).
This dose reflects direct radiation from a localized
accumulation of *YCs on sediments transported frem
TA-2: before 1964, No one resides near this Jocation
at this time.

d Deoses to Indiv iduals from Inhalation of Air-
borne Emissions. The maximum individual =ffective
doses attributable to inhalation of airborne emissions
(Table V-5)are below the EPA air pathway standard of
10 mrem/ye (1 mSv/yr).

Exposure to airborne H* (as tritiated water vapor),
yranium, 2®Pu, 2W230Py and “1Am was determined by
measurement. Correction for background was made by
assuming that natural radioactivity and worldwide
tallout were represented by data from the three regional
sampling stations a! Espaiiola, Pojoaque, and Santa Fe.
The highest effective dose cquivalent for 238py,
239.240py and 241 Am was 0.3 mrem (0.003 mSv), or
0.3% of the DOE’s PDL of 100 mrem/yr (1 mSv/yr),
and 3% of the EPA’s 10 mrem/yr (0.1 mSv/yr) standard
for dose from the air pathway at the East Gate Station.
Emissions of air activation products from LAMPF
resulted in negligible inhalation exposures.

Exposure from all other atmospheric releases of
radioactivity (Tzble V-2) was also evaluated by theo-
retical caleulations of aithome dispersion. Al inhala-
tion potential doses from these releases were less than
0.5% of the DOE’s PDL of 100 mrem/yr (1 mSv/yr).

e. Doses to Individuals from Treated Effi--cnts.
At this time, discharged treated effluents do not 1.:~w
beyond the Laboratory boundary but are retained in the
alluvium of the receiving canyons. These treated efflu-
ents are monitored at point of discharge; their behavior
in the alluvium of the canyons below outfalls bas been
studied and is monitored annually (Hakonson 1976a,
1976b; Purtymun 1971, 1974a).

Sma’l quantitics of radioactive contaminants trans-
ported during periods of beavy runoff have been mea-
sured in canyon sediments beyond the Laboratory
boundary in Los Alamos Canyon (Fig. 11-5). Increased
discharge from the Bayo Canyon sanitary sewage
treatment plant has resulted in additional flow in Los
Alamos Canyon, typically to a location between wells
LA-6 and LA-2. Calculations made with radiological

V-12
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-5,

Tabie

Estimated Maximum Individual SC-Year Dose Commitments

from 1991 Airborne Radioactivity®?

Estimated Percentage of

Dose Public Dose
Isotope Location? (mrem/yr) Limit
H? White Rock 0.004 <().1
I'C, I'N, B0, 1°0, !'Ar East Gate (Station 6) 38 3.8
U, 28py, 2W.2d0py
HlAm East Gate 0.3 0.3%

AEstimated maximum individual dose is the dose from
from cosmic, terrestrial, medical diagpostics, and other

the Laboratory boundary where the highest dose rate oc

account shielding and occupancy factons,

bSee Fig. V-4 [or station locations,

daa from Acid-Pucblo and Los Alamos Canyons (ESG
1981) indicate a minor exposure pathway to man from
these canyon sediments. Obtaining S0% of an annual
consumption of meat from a steer that drinks water
from or grazes in lower Los Alamos Canyon could
potentially result in a maximum committed effective
dose equivalent of 0.8 mrem (0.008 mSv).

f. Doses to Individuals from Ingestion of Food-
“tuffs. Data from sampling of produce, fish, and honcy
during 1991 were used to estimate doses received from
caling these foodstuffs. All calculated effective dose
cquivalents are <2% of DOE’s 100 mrem/yr standard.

Fruit and vegetable samples were analyzed for six
radionuclides (H*, 137Cs, total uranium, 2Py, and
239.230py). The maximum committed effective dose
cquivalent that would sesult from ingesting one-fourth
of a typical annual consumption of fruits and vegetables
(160 kg) with averaged radionuclide concentrations
from off-site locations was 0.2 mrem (0.002 mSv).
This dose, which is based on the samples collected in
Los Alamos and White Rock, is (0.2% of the DOE’s
PDL for protecting members of the public (see
Appendix A for standards). The dose calculated from
the eight samples (out of the total Las Alamos County
samples) collected in the Western Area of Los Alamos
was (.4 mrem (0.004 mSv). This dose was statistically
indistinguishable from the dosc caleulated for all Los
Alamos County produce samples.

Fruit from a tree in the area previously occupied by
the original Los Alamos laboratory site (TA-1) was

—

Laboratory operations (excluding dose contributions
non-Laboratory sources) to an individual at or outside
cuns and where a person actually resides. 1t takes into

found to have elevated levels of tritium and 239Pu. The
estimated effcetive dose from consuming S kg (11 1bs)
of fruit from this tree is 0.06 mrem, or 0.06% o4 1l
DOE’s 1(X) mrem/yr standard. Consuming the cnaire
23 kg (50 Ibs) annual yicld from this tree cosresp ds
to 0.3 mrem, or 0.3% of the DOE standard.

Ingestion of produce collected on site is not a sig-
nificant exposure pathway because of the small amount
of edible materal, low radionuclide concentrations, and
Hinited access 1o these foodstufls.

Produce collected at San [ldefonso Pueblo during
1991 was found to have slightly clevated concentra-
tions of several radionuclides. As discussed in Section
1V, the produce samples were collected in an area more
than 10 km beyond Laboratory facilitics and upstream
from the point of past Laboratory discharges into the
Rio Grande. As a result, this location is not belicved to
be impacted by Laboratory operations. The cause of
the slightly clevated radionuclide concentrations is not
known, but in any case, the resulting radiation dose is
low. The effective dose equivalent is calculated to be
1.5 mrem/yr (0.015 mSv/yr), which is 1.5% of the
DOE'’s PDL of 100/mrem/yr (1 mSv/yr).

Fish samples were analyzed for %Sy, 1Y7Cs, natural
uranium, 2Py, and Z9.230pPy. Radionuclide con-
centrations in fish from Cochiti Reservoir, the sampling
location downstream from the Laboratory, are com-
parcd with concentrations in fish taken from Abiquiu
Reservoir upstream. The maximum effective dose
cquivalent to an individual cating 21 kg of fish from
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Cochiii Reservoir is .04 mrem (0.0004 maSv), which is
0.04 ¢ ot DOE's 100 mrcey'yrstandagd (DOE 1990a).

Trace amounts ot radionuclides were found on site
i honev, The maximum eftective dose equivalent one
would get from cating S kg ol this honey, il it were
made available for conswmption, would be 0.08 mrem
(O.6008 mSy), which is 0.0847 of DOE's 100 mrem/yr
standird.

4. Total Maximum Individual Dose to a Member
ot the Public from 1991 Laboratory Operations,

a. Muximum Individual Dose. The maximum
individual ellective dose equivalent to a member of the
public from 1991 Laberatory operations is estinated to
boe 44 mrem/yr (O34 mSv/yvr). This is the total
cliective dore e quivalent from all pathways. This dose
is 4.4 ol the DOE's PDL of 100 mrem/yr (1 mSv/yr)
cifective dose equivalent from all pathways
(Table V-4).

The dose occurred at East Gare (the Laboratory
boundary northeast of LAMPFE) and was primarily due
to external penetrating mdiation som air activation
products released by the LAMPF acceierator. In con-
trast to previous vears, this 1991 dose estimate is based
o computer modeling rather than environmental) mea-
surements for doses from external radiation from
airbore radioactivity. This is because reduced
cmizssions from LAMPF during 1991 resulted in no
measurible above-background external rmdiation dose
in ol site-arcas (see Section V.C.3.b).

The computer model CAP-88, which is discussed in
more detail in the tollowing section, was used to make
the dose estimate tor external radiation from airborne
radioactivity. Dosces from other exposure pathwavs
were estimated using environmental monitoring results
(sve Sections V.C.3.d and V.C.3.). Doses from liquid
releases and direet radiation from LANL facilities did
not impact this location. The maximum effective dose
lor external radiation from airborne ¢missions was esti-
mated by CAP-88 using all measured releases from
LANL facilities (Tables V-1 and V-3) and 1991 meteo-
rological diata, The dose estimate took into account
shiclding by buildings (30% reduction) and occupancy
(10077 for residences, 25% for businesses).

The average etfective dose to residents in Los
Alamos townsite attributable to Laboratory opceration in
1991 was 0.05 mrem (0.0005 mSv). The corresponding

v\

dose to White Rock residents was 0.03 mrem (0.0003
mSv). The doses are approximately 0.05 and 0.03% of
DOE’s PDL of 100 mrem/yr (1.0 mSv/yr).

b. Estimate of Maximum Individual Dose from
Airborne Emissions for Compliance with 40 CFR
Part 61, Subpart H. As required by the EPA, com-
pliance w.th regulation 40 CFR 61, Subpart H must be
demonstiated with the CAP-88 version of the computer
codes PRIEPAR2, AIRDOS2, DARTAB2, and
RADRISK (EPA 1990b). These codes use measnred
radionuclide release rates and meteorological informa-
tian to calvulate transpont and airborne concentrations
ol radionuclides released o the atmosphere. The pro-
grams cstimate radiation exposures from inhalation of
radioactive matenials; external exposure to the radionu-
clides present in the atmosphere and deposited on the
ground; and ingestion of sadionuclides in produce,
mmcat, and dairy products.

Calculations for Laboratory airhorne releases use
the radionuclide emissions given in Tables V-1 and
V-3, Wind speed, wind direction, and stability class are
continually measured at meteorology towers Jocated at
TA-54, TA-49, TA-6, and East Gate. Emissions were
maodeled with the wind information most representative
of the release point.

To account for shielding by buildings, doses from
cxternal penetrating radiation were reduced by 30%, as
recommended by the DOE (1988¢) and the Nuclear
Regulatory Commission (NRC 1977) and based on data
in Report 94 of the National Council on Radiation Pro-
tection and Mcasurements (NCRP 1987a) for photon
radiation with energies equivalent to those found in ter-
restrial penetrating radiation.

The maximum individual cffective dose equivalent,
as determined by CAP-88, was 4.0 mrem (0.040 mSv),
corrected to include shielding by buildings (30%
reduction) and occupancy. As expected, more than
987 of thc maximum individual dose resulted from
external exposure to air activation products from
LAMPF. The 4.0 mrem (0.040 mSv) maximum dose,
which would occur in the arca just northeast of
LA4PF, is 407 of the EPA’s air pathway standard of
10 ...cem/yr (0.1 mSv/yr) effective dose equivalent.

S. Collective Dose Equivalents.

The collective effective dose equivalent from 1991
Laboratory operations was cvaluated for the arca within

14
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8O K ot the Labagatory, Over 990 ol this dose iy
expedied to have sesulted from airbore rdioactive
cmissions from Labogstory programs. As a resuly, the
callective dose was estimzted by modeling 1991
radioactive air cmissions, theic transport ol sie, and
the resulting radiation exposures that could oceur.

The 1991 collective effective dose equivalent (in
penon-rem) wis caleulated with the CAP-88 collection
of computer codes PREPAR2, AIRDOS2, and
DARTAB2. These codes were also used to caleulate
the maxinum cttective dose equivalent to a member of
the public as required by the EPA regulations 4 CFR
Part 61 (EPA 1989¢).

The vollective dose caleulation used the EPA7,
CAP-S8-penersted agricultural profile of the area
within an R0 km radius. The same exposure pathways
that were evaluated for the maximum individual dose
were also evaluated for the coilective dose. These
pathways include inbalation of radivactive materials,
external radiation tfroey materials present in the
atmosphere and deposited on the ground, and ingestion
of radionuclides in m at, produce, and dairy products.

The calcufations used in the 1991 population distri-
bution, given in Table H-1 of this report, incorporate

——— + P10 ——-—.-—-—_\

the tesults ¢f the 1990 Censes (USBC 1991, The pop- \
ulation dose was caleulated for the population residing
within 80 km ot the Laboratory.,

The 1991 population colleetive citective dos
cquivalent attributable to Laboratory operations 1o per-
sons hiving within 80 km ot the Laboratory was caleu-
lated o be 11 pesen-rem (0,011 penson-Svy - This
dose is <. 1% of the 71,000 person-rem {710
persen-Sv) exposure from natural background radiation
and <0.1%7 of the 12,000 peson-rem (120 peson-Sv)
exposure from wedical radiation (Table V-6).

The collective dose from Laboratory operations was
calculated from measured radionaclide emission rates
(Table V-2), atmospheric modeling vsing measured
nieteorological data tor 1991, and population data
bascd on the Butcau of Ceasus count (Table 1-1).

The cobiective dose from natural background rdia-
ton was calculated using the background radiation
levels given above. For the population living within the
R0 km radius of the Laboratory, the dose from medical
and derital radiation was calculaicd using a mcan
annual dose of 83 nem (0.53 aSv) per capita. The
population distribution in Table 11-1 was usced in both
these caleulations to obtain the total collective dose.

Table V-6. Estimated Collective Effective Dose
Fquivalents during 1991 (person-rem [person-Sv))

Exposure Mechanism

Los Alamos County

80 km Region

(18,200 persons) (218,000 persons)®

Total caused by Laboratory releases

Natural background
Nongadon®
Radon

0.8 (0.008) 11 (0.011)

2,500 (25)
3,600 (36)

27,000 (270)
44,000 (440)

Totals caused by natural sources of radiation

Diagnostic medical exposures (~53 mrem/yr/person)©  1LOO) (10)

*ncludes doses reported for Los Alamos County.

6,100 (61) 71,000 (710)

12,000 (120)

tCalculations are based on TLD measurements. They include a 20% reduction in cosmic radiation from
shiclding by structures and a 30% reduction in terrestrial radiation from self-shiclding by the body (NCRP

1987a).
‘NCRP (1987a).
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Abo shown in Tabie Vo618 the collective eftective
dose cquivalentin Los Alamos County from Laboratory
operations, mtural background radistion, and medical
aud dental mdiation. Approximately 70% of the total
collective dose trom Laboratory operations is to Los
Alatos County residents. This dose is <0.1% of the
collective effective dose equivalent from background
and 1.2% of the collective dose from medical and den-
tal radiation, respectively,

D. Risk to an Individual from Laboratory Releases
1. Estimating Risk.

Risk estimates of possible health effects from radi-
ation doses 1o the public resulting from Laboratory
operations have bren made to provide a perspective in
interpreting these mdiation doses. These caleulations,
however, may overestimate actual risk for low-LET
(lincar energy transter) radiation. The NCRP (1975a)
has warned thit "risk estumates for radiogenic cancers
ai low doses atd low dose rates derived on the basis of
lincar (proportional) extrapolation from the rising por-
ticns of the dose incidence cunve at high doses and high
dose rates . . . cannot be expected o provide realistic
estimates of the actual risks irom low-level, low LET
mdiation, and have such a high probability of
overestimating the actual risk as o be of only masginal
valug, il any, for purposes of realistic risk-benetit
cvaluation.”

Low-LET radiation, which includes gamma rays, is
the principal type of environmental radiation resulting
from Laboratory operations. Estimated doses from
high-LET radiation, such as neutron or alpha particle
radiation, are less than 3% ol estimated low-LE7 radi-
ation doses. Consequently, risk estimates in this report
wiay overestimate the true risks.

Risk estimates used here are based ontwo recemt
reports by the National Research Council’s Commitice
on the Biological Effects of lonizing Radiation (BEIR
IV 1988, BEIR V 1990;. These reports incorporate the
results of the most current research ane update risk
estimates in previous surveillance reports that were
based on the work of the ICRP. The procedures used in
this report for the risk estimates are desceribed in more
Jetsi) below.

2. Risks from Whole-Body Radiation.

Radiztion exposuses considered in this report are of
two types: 1) whole-body exposures, and 2) individual
organ exposures. The primary doses from nonradon
natural background radiation and (rom Laboratory
operations are whole-body exposures. With the excep-
tion of natural background radon exposures, discussed
below, radiation doses and associated risks from those
radionuclides that affect only selected body organs are
a small fraction of the dose and are negligible. Risks
from whole-body radiation were estimated using the
factors of the BEIR V repont.

Risk factors are taken from the BEIR Committee’s
estimnate {BEIR V 1990) of the risk from a single,
instantancous, high-dose rate exposure of 10 rem. The
BEIR V report states that this estimate should be
reduced for an exposure distributed over time that
would occur at a substantially lower dose rate. The
committee discussed dose rate effectiveness factors
(DREFs) ranging from 2 to 10 that should be applicd to
the nonleukemia part of the risk estimate.

For the risk estimates presented in this repont, a
DREF of 2 is used for the nonleukemia risk. Following
the BEIR V repon, no dose rate reduction was made for
the leukemia risk. The risk is then averaged over male
and female »opulations. Tue total risk estimator is 440
cancer fatalitics per 109 person-mrem.

3. Risks from Exposure to Radon.

Radon and radon decay product exposurcs arc an
important pant of natural background radiation. These
exposures differ from the whole-body radiation dis-
cussed above in that they principally involve only the
focalized exposure of the lung and not other organs in
any sigrificant way. Conscquently, the risks from
radon exposure were calculated separately.

Radon (principally 22Rn) and radon decay praduct
exposure rates are usually measured with a special unit,
the working level (WL); 1 WL corresponds to a liter of
air containiag shon-lived radon decay products whose
total potential alphis energy is 1.3 x 10° MeV. An
atmospherc having a 100 pCi/L concentration of Z22Rn
at cquilibrium with its decay products corresponds to
WL. Cumulative exposure is measurcd in working
lcvel months (WLMs). A WLM is equal to exposure to
1 WL for 170 hours.
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The estimated national sy erage radon eltective dose
that was piven by the NCRP is 200 ey, The
NCRP derived this dose froig an estimated national
average radon exposure of 0.2 WEM/vr. Because the
sk Lactors are desived in terms of WEM, tor the pur-
pases of risk cateulation itis more convenient to usy the
mdon exposure of 0.2 WEMvr than o use the radon
dose ol 200 mrem'vre. Both the 0.2 WEM/yrand the
200 mrem/yr eftective dose, however, correspond to the
s rpdiation exposure.

Rishs from radon were estimated using a risk factor
of 350 x 10-¢'WILM. “This risk factor was taken from
the BEIR IV repaort (BEIR IV 1USK).

4. Risk from Natural Background Radiation and
Moedical and Dental Radiation,

During 1991, pemons living in Los Alamos and
White Rock received an averge etfective dose equiv-
alent of 139 mrem (1.39 mSv) and 135 mrem (1.35
mSv), respectively, of nonradon radiation (principally
to the whole body) from natural sources (including

cosmic, terrestrial, and self-irradiation sources, with
allowances tor shiclding and cosmic ncutron exposure).
Thus, the added cancer mortality risk attributable to
datural whole-body radiation in 1991 was 1 chance in
16,000 in Los Alamos and 1 chance in 17,000 in White
Rock.

Natural background radiztion also includes expo-
sure 10 the Jung from *Ru and its decay products (see
above) inaddition to exposure to whole-body radiation.
This exposure to the lung also carries a chance of can-
cer montality because of natural radiation sources that
were not included in the estimate for whole-body radi-
ation, For the background etfective dose equivalent of
200 mrem/yr (2 mSv/yr), the added risk because of
exposure to natural 2*Ruand its decay products is 1
chance in 14,000,

The total cancer mortality risk from natural back-
ground radiation is 1 chance in 8,000 for Los Alamos
and White Rock residents (Table V-7). The additional
risk of cancer monality from exposure to medical and
dental radiation is 1 chance in 43,000,

Table V-7. Added IndiviJual Lifetime Cancer Mortality Risks
Attributable to 1991 Radiation Exposure

Incremental Effective Added Risk
Dose Equivalent Used to an Individual of
in Risk Estimate Cancer Mortality
Exposure Source (mrem) (chance)
Average Exposure from Laboratory Operations
Los Alamos townsile 0.05 1in 47,000,000
White Rock arca 0.03 1in 68,000,000

Natural Radiation

Cosmic, terrestrial, self irradiation, and radoa exposure?

Los Alamos
White Rock
Medical X Rays (Diagnostic Procedures)

Average whole-body exposure

339 1in 8,000b
33s 1in 8,000
53 1in 43,000

“An ceffective dose equivalent of 200 mrem was used to estimate the risk from inhaling 22?Rn and its transformation

products.

PThe risks from natural radiation from nonradon sources were estimated to be 1 chance in 16,000 in Los Alamos and
I chance in 17,000 for White Rock. The risk of lung cancer from radon exposure was estimated to be 1 chance in
14,000 for both locations. Risk estimates are derived from the NRC BEIR 1V and BEIR V neponts and the NCRP
Repont 93 (BEIR IV 1988, BTIR V 1990, NCRP 1987a).
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S Risk from Laboratory Operations.

The risks caleulated above from natural background

ridiation and medical and demtal radiation can be com-
parcd with the incremental risk caused by radiation
from Laboratory operations. The average doses to
individuals in Los Alimos and White Rock from 1991
Laboratory activities were 0.05 and 0.03 mrem (0.0008
and 0.0003 mSv), respectively. These doses are esti-
mated o add Jitetime risks of about 1 chance in
47,000,000 in Los Alamos and 1 chance in 68,004),(X)0
in White Rock to an individual’s risk of cancer mortal-
ity (Table V-7). These risks are <0.1% of the risk
attributed to exposure o natural background radiation
or to medical and demtal rdiation.

V-1%
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For Americans, the average lifetime risk is a 1-in-4
chance of contracting cancer and a 1-in-5 chance of
dying of cancer (EPA 1979). The Los Alamos incre-
mental risk attributable to Laboratory operations is
cquivalent to the additional exposure from cosmic rays
a penon would get from flying in a commercial jei air-
cralt for 27 minutes at an altitude of 9,100 m
(30,000 11, (NCRP 1987b). The exposure from Labo-
ratory ope cations to Los Alamos County residents is
well within variations in exposure of these people to
natural cosmic and terrestrial sources and global fallout,
For example, the amount of snow cover and variability
of the solar sunspot cycle can explaina 10 mrem
(0.1 mSv) difference from year to year (NCRP 1975b).
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VI. ENVIRONMENTAL NONRADIOI.OGICAL PROGRAM
INFORMATION

The Luboratory quantifies and assesses nonradioactive pollutant releases to the

environment by calculating and monitoring nonradioactive emissions and effluents,

evaluating unplanned releases, and conducting eavironmental sampling.

Air

emissions were determined for lead pouring operations, steam and power plants, the
asphalt plant, explosives detonation, removal of asbestos, and beryllivm operations.
All nonradioactive air emissions remained within federal and state limits during
1991. Surface water and groundwaters are monitored to determine the Los Alamos
National Laborutory’s (LANL's or the Laboratory's) impact on the environment;

no observable effects are caused by lLauboratory operutions.

Municipal and

industrial water quality met federal and state standards during 1991,

A. Nonradioactive Emissions and Effluents
Monitoring

1. Air.

a. 1990 Air Pollutant Emissions Inventory.
During 1991, as part of the Environmental Oversight
and Monitoring Agrecment between the Department of
Encrgy (DOL) and the New Mexico Emvironment
Department (NMED), the Luboratory undertook an
intensive cffort to create a comprehensive, Laboratory-
wide air polluiant emissions inventory based on 1990
chemical usages and operations. The goal of this eftornt
was 1o update and expand the original emissions
inventory prepared in 1987, The original invemtory was
performed to evaluate cmissions under NMED-
regulated toxic air pollutants and determine whether
source registration under Air Quality Control
Regulation (AQCR) 752 was required. The 1990
inventory expanded upon the 1987 work to include
criteria pollutants, as well as hazardous air pollutants
not currently regulated under AQCR 702 but listed in
the Federal Clean Air Act.

During the 1987 survey, the Laboratory identiticd
approximately S00 sources (specific rooms within
buildings) in 4.4 operating groups as having the
potential to emit air pollutants. For the 1990 inves.ory,
the Laboratory evaluated approximately 1,100
cmissions sources, chemical usages, and air pollutamt
cmissions. Each emission source was deseribed using

VIi-1

maximum §-bour and annual chemical usage estimates
bascd on conservative assuptions about the
operation’s schedule, usage, disposal, and ¢vaporation.
Environmental Protection Agency (EPA)-published air
pollutant emission factors found in AP-42:
Compilation of Air Pollutant Emission Factors (EPA
1986a) or cmission factors provided on the EPA
Clearinghouse Inventory of Emission Factors (CHIEF)
bulletin board were used te estimate emission rates.
For operations containing no emission factor, material
balance cquations were used. The Laboratory
developed an electronic database, the Regulated Air
Pollutants System (RAPS), to compile, document, and
store final emission estimates. Results of this study
will be presented in the "Environmental Surveillance at
Los Alamos during 1992 report.

b. lead Pouring Operations. A lcad pouring
facility for casting lead is located at Technical Arca
(TA) 3-38. This facility cmits particulate matter
containing lead. Both federal and state ambient air
quality standards for lead arc 1.5 pug/m?, averaged over
a calendar quarter. Approximately 457 kg (1,(X0 1b) of
lead were poured during 1991, The EPA cmissions
factors for total suspended panticulate (TSP) emissions
range from 0.87 Ib to 0.04 Ib of TSP matter and (.01 b
of lead per ton of lead poured. There are considerable
differences between the two, so both were used to
provide a range of possible cmissions, as shown in
Table VI-1.
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Tuble VI-1. Maximum Lead Emissions from the
1and-Pouring Facility per Quarter in 1991

Maximum Quarterly Fmissions

Fmissions Concentrations
Pollutant (th) (ug/m?Y)
TSP matter 0.02-0.44 0.00:-0.03
Lead G.01 0.0001

The maximum quarterty ambicent air quality
concentrations tor 1991 are also shown in the table,
Air dispenion procedues recommended by the EPA
(EPA 1936b) were used 1o estimale these coneentsa-
tions on the basis of quarterly emissions from the lead
pouring facility. Tmpacts were estimated by assuming
that all ot the TSP matter was lead. This approach pro-
vides # worst-case estimate of ambient fead concentra-
tion of .03 pg/n?, or about 2% of the standard. If the
lower lead emission factons for secondary lead
processing were used, the estimated air concentrations
would be only 0.0001 pg/m?, or about (L005% of the
standard.

¢. Steam Plants and Power Plant. Fuel con-
sumption and emission estimales for the steam plants
lacated throughout the Laboratory and the TA-3 power
plant are reported in Table VI-2. The plants are sources
of paniculate matter, oxides of nitrogen (NO ), carbon

monoxide, ¢ ud hydrocarbons. The NO, emissions from
the TA-3 power plant were estimated on the basis of
boiler exhaust gas measurements. Exhaust gas mea-
surements a:so indicated that sulfur oxides (SO ) in the
cxhaust gascs were below minimum detection Jevels.
EPA emission factors were used in making the other
cmission estimates (EPA 1986a). The emissions from
these plants are low, posing no threat of violating ambi-
cnt air quality standards. The Western Area steam
plant used ax. a standby plant was not operated during
1991].

d. Asphalt Plant. In addition to the power
plant and steam plants at TA-3, Johnson Controls Inc.
(JCI) operates an asphalt plant at TA-3. As part of its
contract with the Laboratory, JCI provides annual
records sunmunarizing operations at the asphalt concrete
plant. The records presented in Table VI-3 show 1991
production figures and estimates of emissions. Asphalt
production has decreased steadily since 1986 because
most of the asphalt used at the Laboratory has been
purchased from an outside vendor. Although it is not
required to, the plant mecets the New Source Perfor-
mance Standards stack emission limits for asphalt
plants.

e. Detonation of Explosives. The Laboratory
conducts explosive testing by dctonating explosives at
Dynamic Testing Division firing sites. The Laboratory
maintains monthly shot records, including the type of
explosive and weight fired at each mound to tract

Table VI-2. Emissions and Fuel Consumption during 1991
from the Steam Plants and TA-3 Power Plant

Western
Pollutant TA-3 TA-16 TA-24 Area Total
Emissions (ton/yr)
Particulate Matter 0.8 0.6 0.2 0.0 1.6
Oxides of Nitrogen 6.9 17.2 54 0.0 29.5
Carbon Monoxide 10.2 43 13 0.0 158
Hydrocarbons 0.4 0.7 0.2 0.0 1.3
Fuel Consumption (10° Btulyr) 535 270 84 0 889

Vi-2
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Fable VI-3 Asphalt Plant Emissions in 1991

Particulate Sulfur
Matter Dioxide Nitrogen Carbon Nonmethane
Production Faissions Emissions Dioxide Monosvide  Hydrocarbons  Formaldehyde
Monfyn) by Ubhn o dbyn)  bhn by (h/yo)
4,147 138 1,210 149 153 116 0.6

canissions from this activity. Emission rates from 1990 in and downstream tfrom the release arcas reflects sonie
operations were included i the 1940 air pollutant ¢mis- impact from Laboratory operations, but these waters are
sioninventory. Table VI-4 summarizes the explosives not a source of municipal or industrial water supply.
detonation conducted at the Laboratory during 1991, Witerin Los Alamos Canyon is used by livestock.,

f. Ashestos. During 1991, JCT removed approx Groundwaler resource management and protection
. D h N » ¢ - . ) . -
unately 2,095 lin 11 of friable asbestos, including at Los Alimos is focused on the main aquiter underly-
11O Jin {1 of potentially radioactively contaminated ing the region (see Section !I'( ! (".”h"}) Hydrology).
friable material, from small jobs covered by the annual Groundwater resource monitoring routinely documents
notitication to NMED. Approximately 193 sq ttof conditions of the water supply wells and the main
- . . . aquiler. The long and comprebiensive record of data
Friable insulation was removed from vessels and other ! } | )(;_ .l Lat ‘
Y s . “ates thi Doperations  Laboratory have
facility components, and 2306 sq 11 of nonfriable vinyl- indicates t “.‘ l pe “"f "\.” ”“. ' M.“ ry hf’,“
asbestos oor tile was remosed. OF the Hloor tile not resulted inany contamination of the main aquifer.
o A A o W, .

approxinutely 98 sq o was disposed of as potentially h. Nationa! Pollutant Discharge Elimination
mdioactively contaminated material. A total of System. The DO has two National Pollutant Dis-
Lo lin 1t of friable asbestos miaterial was removed charge Elimination System (NPDES) permits. One
through Large jobs. permit covers the effluent discharges for nine sanitary
g Beryllinm. Beryllium machining operations wastewaters treatment facilities and 130 industrial out-
are located in Shop 4 at TA-3-39,in Shop 13 at falls at the Laboratory. A summary of these outfalls is
TA-3-102, the beryllium shop at TA-35:-213, and the presented in Table D-2. The other permit covers one
beryllium processing facility al TA-3-141. Exhaus tair industrial outlall at the hot dry rock geothermal facility
from cach of these operations passes through air pollu- located 50 kmy (30 mi) west at Fenton Hill. Both per-
tion control equipment betore exiting from a stack. mits are issucd and enforeed by EPA Region 6 in
Source tests have demonstrated that all beryllium Dallas, Texas. Through a joint federal/sta.c agreement,
operations meet the emission limits established by NMED performs some compliance evaluation
National Emission Standards for Hazardous Air Polly- inspections and monitoring for EPA.
tants and that emissions are so low that there is The NPDES penmit for the Laboratory expired on
negligible impact on ambicat air quality. March 1, 1991, and is being administratively continued

under 40 CFR 122.6. A revised draft permit was issucd

. Walter.
2. Water to LANL on May 16, 1992,

a. Surface Water and Groundwater Moni- During 1991, effluent limits were excecded 3 times
toring. Surface waters and groundwaters are sampled out of 297 samples collected from the sanitary waste-
and analyzed to monitor dispension of chemicals from water facilitics. Effluent limits were exceeded 21 times
Laboratory operations. Chemical concentrations in out of 1,799 samples collected from the indusirial out-
water from arcas where there has been no direet release falls. As shiown in Fig. [1-2, overall compliance for the
of treated efflucnts show no observable effects caused sanitary and industria! discharges during 1991 was 9977
by Laboratory operations. The chemical quality of sur- and Y8.R8%, respectively. Ticre was no discharge from
face waters from arcas with no ¢ffluent release varsied the industrial outfall at the geothenmal facility at Fenton
with scasonal fluctuations. The quality of off-sjte water Hill during 1991,

Vi3
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Table V1.4, Estimated Concentrations of ‘T'axic Elements
Avrosolized by Dynamic Experiments

Annual Average

1991 Fraction Applicable
Fotal Usage Acrosolized Concentration (ug/m?) Standard
Element thy) (%) (4 km)4 {8 km)* (ng/m?)
Berylium 22 2 3.0x10-8 1.2 x 10-# 0.01°
Lead 30.5 100¢ 3.2x 10-3 1.3x 108 1.5¢
Heavy metals 113.4 100¢ 1.2 x 10-4 4.7 x 10-3 104

“Distance downwind.

bStandard for 30-day average, New Mexico AOCR 201,

No data are available; estimate was done assuming worst-case percentage was acrosolized.

dStandard for 3-month average (40 CFR 50.12),

The Environmental Protection Group (EM-8) con-
linued the waste stream identification and characteri-
zation program during 1991 in order to verify that cach
wiste stream is properly monitored under the outfall
category in which itis permitted. These studies consist
of dve testing: interviews with user groups; and coordj-
nation with other Laboratory organizations to determine
sources, concentrations, and volumes of pollutants that
enter waste streams, reccive treatinent, and are dis-
charged to the environmen

TA-50 Liquid Waste Treatment Plant. 1n
recent vears, treated effluents containing constituents
reguliated by the NPDES permit have been released
fram the central liquid waste treatment plant at TA-50.
Table VI-5 preseats information on the quality of tlat
e oaenttor 1990 and 1991, The total effluent volume
increased in 1991 while the constituent levels generally
decreased (see Section V.B.2 for information on
mdivactive constituents released from the plamt).
Efflucnts from TA-50 are discharged into the normally
dry stream channel in Mortandad Canyon where surface
flow has not passed beyond the Laboratory’s boundary
since the plant began operation in 1963.

¢. Safe Drinking Water Act, Municipal and
Industrial Water Supplies. This program includes
sampling from various poiats in the Laboratory and
County water distribution systems to ensure compliance
with the Safe Drinking Water Act (SDWA)

N

Vi-4

(40 CFR 141). The EPA has established maximum
contaminant levels for microbiologic, organic, and
inorganic constituents in drinking watcr. These
standards have been adopted by the State of New
Mexico and are included in the New Mexico Water
Supply Regulations (NMEIB 1991). The NMED has
been authorized by EPA to administer and enforce
federal drinking water regulations and siandards in
New Mexico.

During 1991, all water samples collected under the
SDWA program at Los Alamos were found to be in
compliance with the maximuin contaminant levels
established by regulation. Summarices of the results are
presented in Tables [1-8, 111-9, and 111-10. There were
no violations or fines levied on the Laboratory’s
municipal and industrial »vater supplics during 1991.

Each month during 1991, an average of 46 samples
was collected throughout the Laboratory and County
water distnibution systems to determine the free chlo-
rine residual available for disinfection and the microbi-
ological quality of the distribution systems. During
1991, no colifonn bacteria were found. Sixty-five of
the microbiological samples (approximately 12%) col-
lected were found 1o have some noncoliform bacteria
present. Althcugh the presence of noncoliform bacteria
is not a violation of the SDWA, it does indicale stag-
nant waler or biofilm growth in the distribution lines.
A sumimary of the analytical results is found in
Table 1H-12.
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L Superfund Amendments und Reauthorization
Act: Title 11T Reporting.

The Univensity of California, as operator of the
Labortory, is required to report under Title 11 Section
IO SARA i (1) the Laborstory uses a listed toaie
chemical above a speciticd threshold, and (2) the use of
the chemical comes under the Standasd Tndustesal Clas-
sitication (S1C) Codes 20-39. All rescarch operations
at the Laboratory are exempt unde. other provisions of
the regulation. Oaly pilot plants and specialty chemical
production or manufacturing facilities at the Laboratory
which fall under (1) above must report their seleases.

The only facility of the Laborastory which could by
coasidered 1o be within SIC codes 20-39 aud therefore
required to reportunder Section 313 is TA-55-4, the
Plutonium Processing Facility. Reporting the chemical
use and emissions for TA-SS has been the T aboratory's

decision because of the special materials processing,
done atthe facility. The only repulated chemical used
atthe Plutozium Processing Facility in amounts preater
than the Section 313 reporting thresholds is nittic acid.
The Latonatory submitied the requised Section 313
report to EFA in July of 1991, This report covered the
teleases of mitic acid during 190, About 24,320 hy
(33,500 1b) of nitric acid were used for plutonium pro-
cessing with releises o the air of approximately
JOX.7 kg (1.O31 1), Atmospheric releases were caleu-
Lated using data obtained from a study which measuicd
the air emissions from the tacility. Al other nitric acid
that was nol consumed in chemical reactions wis com-
pletely newtralized during wastewater treatment opera-
tions. For this weason only the air releases required
reporting for 1990, Data on releases For CY9T will be
reposted uider Scetion 313 in July 1992,

Table VI-5. Quulity of Nonradioactive EMuent Released from the TA-50 Radioactive Ligukl
Waste Treatment Phant in 1990 and 1991

Mean
Nouradioactive Concentration
Constituents (mg/lL)
1Y) 1"
cyge 43 x 104 33 x 1004
Ca 241 290
Cl v7 X2
Total Cr* 2.5 x 107 4.0x 10
Cuy? 0.2 0.2
F 1 33
Hyg? Jox 104 1.6x 104
Mg 6.3 0.2
Na SVl 397
P 2.1 x 102 7.1 x 103
Zn* 0.1 .08
CN 0.2 0.2
CODb? 33 29
NO;-N 2497 164
PO, 0.2 0
THSH 2,550 140
pH? 7.1-7.8 T 7

Towl Effluent

Volune
*Coustituents regulated by NPDES permit.
"Fotal dissolved solids.

2.11 x 107 Liters

VI-S

219 x WY Litess
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4. Poxic Substances Control Act.

The Toxie Sulntances Control Act (TSCA) (18
.S.C.oef seq. ) is administered by EPA which has
authority 10 condudt premanufacture reviews of new
chemicals prior to their introduction o the market-
place; require testing of chiemicals which may present a
signiticant risk 1o hunisns and the environment; and
require recordkee ping and reporting requirements for
new information regarding advene health and envi-
ronmental elfects associated with chemicals. Because
the Laboratory’s activitics are in the realm of rescarch
and development, the PCB regulations (40 CFR 761)
have been the Laboratory’s main concern under TSCA
which governs the manutacture, use, storage, handling,
and disposal of PCB vquipment and sets standards for
PCB spill clean-ups.

Litonts continued toward the replacement, reclassi-
fication, and disposal of PCB cquipment at the
Laboratory. During 1991, the following PCB waste
wits sent of U site for disposal: 25,306 kg (55,673 [b)
liquid PCB oil that included 50-499 ppm PCB oil;
4,302 Ky {9,904 1b) contaminated debris; 3,114 kg
(6,831 Iby contaminated water; 64,621 kg (142,166 1h)
from 39 transfonmers; and 6,622 kg (14,568 1b) trom
vapacitors, In addition, 31,496 kg (69,291 1b) of PCB-
contaminated soil, debris, and equipment were disposed
of at TA-34, Area G, an EPA-approved area tor the
dispusal of PCB-contaminated solid materisls. Of the
31 PCB tanstonners that have been undergoing the
retrolill process, T were reclassitied w non-PCB sta-
tus, and most of the rest were reclassified to PCB-cou-
taminsted status. DOE Tiger Teams audited and
inspected the Laboratory’s PCB program in 19915 no
other audits or inspections were conducted in 1991, In
addition, a program to identify and recall PCB equip-
ment which was loaned to univensities and other insti-
wtions prior to adoption of PCB regulations was
mitiated in 1991,

B. Unplanned Releases of Nonradiological
Materials
1. Airborne Releases.

No airborne nonradiological unplanned releases
were reported during 1991,

VI-6

2. Liquid Releases.

On September 25, 1991, an underground diesel fuel
transfer line broke during start-up of the TA-3 power
ofant’s back-up fucl system. Approximately 100-200
ab. of diesel fuel oil surfaced and were discharged
across the ground 1o a storm water channel where it
drained into a tributary 10 Sandia Canyon. The dis-
charge was immediately reported to EPA and NMED.
Corrective actions included shutting down the fuel line
immediately upon discovery and cleaning up the diesel
fucl. The diesel spill was contained in the water course
within minutes using absorbent booms and pitlows.
Pools of diesel and water were removed using a wet/dsy
vacuum aind absorbents. The containated soil was
sampled, removed, and disposed of at the Los Alamos
County landfill.

During 1991, 56 other releases of nonradioactive
liquids occurred at the Laboratory and were reported to
the EPA and NMED. The NMED Surface Water
Burcau has requested that all liquid releases be
reported, regardless of any potential impact on the envi-
ronment. Each of these discharges was minor in nature
and was contained on DOE property. None were found
to be of any threat to health or the environment.
Sampling and clean-up were completed, as appropriate,
to confirm the presence or absence of pollutants and to
prevent further migration. Over 6(1% of these
unplanned releases were either potable water or steam
condensate originating from the Laboratory’s utility
svstems,

The following is a summary of these 56 unplanned

releases:

* 23 releases of potable water which originated
from water line breaks and otber sources in the
Los Alamos water supply system;

* 13 releases of steam condensate originating
from condensate return line breaks and other
sources in the Laboratory’s steam system,;

¢ 11 releases of sanitary sewage (less than 1,000
gal. cach) from the Laboratory’s wastewater
treatmen; plant collection system;

* 5 unplanncd releasces of cooling water or chiller
walcr;
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* S00-1,000 gal. of storm water and residual oil
from fucl storage tanks at TA-60 Sigina Mcsa,
on November 15, 19915

o 3 gal. of cthylene glycol at TA-SS PFK, on
May 19, 1991;

¢ residual oil in the parking lot caused a sheenin
the storm drain near TA-3-105 on Auguest 1,
1991 and

o foam noted in storm drain near TA-3-105 on
August 28, 1991, a result of car washing activi-
ties in the arca. Less than 1 gt of a detergent and
water mixture was reeased into the storm drain.

EM-8 prepared a generalized Notice of Intent (NOI)
to Discharge for the discharge of potable water from
the Los Alamos water supply system, including pro-
duction wells, transmission lines, storage tanks, boosler
pump stations, and other related facilities. The gener-
alized NOI was submitt»d to NMED on October 31,
1991. The NOI provides the Laboratory with regula-
tory coverage for releases of potable water from the
water supply system that are not considered hazardous
to public health and are not covered under the NPDES
permit. EM-8 also prepared a generalized NOI for the
release of steam condensate from the Laboratory's
steam condensate distribution and condensate return
systems.

C. Environmental Sampling for the Nonradioactive
Effluent Program

1. Air.

a. Ambient Air Monitoring. The nonra-
diological monitoring network consists of one criteria
pollutant station, nine samplers where beryllivm is
monitored, one acid precipitation monitoring station,
and one visibility monitoring station. For the 1991
toxic air pollutant (TAP) study, five additional moni-
toring stations were used. Results of the 1991 ambient
air monitoring program are described fully in Section
IV.C.2. The special air sampling program conducted in
1991 is described below.

b. Toxic Air Pollutant Sampling Program.
During January 1991, the Laboratory conducted a
short-term, intensive air monitoring program to esti-
mate the impact of chemical emissions on the ambicnt
air environment. Sampling and analysis of indicator
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chemicals required an innovative and high-sensitivity
strafeyy in order to detect chemicals at very low con-
centrations in the ambicnt air, as well as to address the
complex te rain and meteorology of the arca and
potentisl interferences from Los Alames community
craissions. The indicator chemicals were chosen from a
list o more than 600 poteatial air contaminants regu-
lated by the State of New Mexico. An inventory pre-
pared in 1987 showed that the Labormtory emitted 50 of
these regulated air contaminants in amounts greater
than 10 1b/yr. Of these SO compounds, certain
compounds were identified as traceable only to
Laboratory operations since no other nearby sources of
these chensivals were likely to exist (for example,
acctone and 2-butanone). Other chemicals were chosen
that would be traceable to non-Laboratory sources. For
instance, chemicals indicative of automobile emissions
were targeted. Overall, 20 organic vapors, 6 metals,
and S inorganic acid vapors were chosen as target
compounds. These were measured at tive sites around
the Laboratory over seven consceeutive days in January
1991. Results of this sampling program are
sununarized in Tables 1V-14 through 1V-16.

2. Water.

The Laboratory maintains three separate programs
which monitor water quality: the surface and
groundwater monitoring programs, NPDES
compliance, and SDWA compliance.

The first program includes sampling of watcer
supply wells and special monitoring wells under the
long-tcrm environmental surveillance program. The
samples are collected by EM-8 personned and are
analyzcd by the Envirenmental Chemistry Group
(EM-9) laboratory. Routine chemical analyses of water
samples have been carried out for many constituents
over a number of years. Although surface water and
shallow groundwaltcer are not sources of municipal or
industrial water supplics, results of these analyses are
comparcd with NMED and EPA drinking water
standards (maximum concentration Jevels). The
chemical qualily of surface waters is compared to N.M.
Livestock and Wildlife Watering Standards. The
results of these programs are reported for nonra-
dioactive constituents in Sections 1V.D and VII of this
report. A detailed description of procedures for
sampling surface water and groundwater is presented in
Scction VIILC.3.
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Under the Laboratory's existing NPDES permit tor Labogatory Division (SLD) in Albuquerque. The SLD

Los Alamos, samples are callected on a weekly basis report. the analytical results directly to NMED. The
and anal, 2ed U - those chemicals listed in the permit. JCI Environmental Laboratory (JENV) also collects
Results are reported cach month to the EPA and samples throughout the Laboratory and County water
NMED. Sce Section VHLC.3 tor more information on distribation systems and tests them for microbiological
the NPDES compliance sampling program. comtamination, as required by the SDWA. The JENV is

Samples collected by the Laboratory 1o en-ure centificd by SLD for microbiological testing of drinking
compliance with SDWA standards are analyzed for water. Sce Section VIEC.3 for more information on
organic, inorgatue, and radioactive constituents at the the sampling program.

New Mexico Health Department’s Scientitic
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Vil. GRO’NDWATER PROTECTION MANAGEMENT PROGRAM

Efforts to monitor and protect groundwater quality in the Los Alamos area

began in 1949,

The long and comprehensive record of dats indicates that

Department of Energy (DOE) operutions at Los Alamos National Luboratory
(LANL, or the Laboratory) have not resulted in any measurable contamination of
the main aquifer. In addition, there hus been no significant depletion of the main

aquifer groundwater resource,

A. Introduction

Groundwaler resource management and protection
at the Laboratory are focused on the main aquifer
undertying the region (see Section 11.C of this report:
Geology-Hydrology). The aquifer has been ol
param .ntimportance o Los Alamos since the days of
the posi-World War 11 Manhattan Engincer District
when the Atomic Energy Commission (AEC) needed to
develop a reliable water supply. The U.S. Geological
Survey (USGS) was extensively involved in overseeing
and conducting various studics for development of
groundwalcr supplics starting in 1945-46. Studics
specitically aimed at protecting and monitoring
groundwater quality were initiateq as joint efforts
between the AEC, the Los Alamos Scientific
Laboratory, and the USGS in about 1949,

The long and comprehensive record of data indi-
cates that DOE operations at the Laboratory have not
resulted in any measurable contamination of the main
aquifcr. The development and production of the water
supply have not resulted in any significant depletion of
the resource as there is no widespread major decline of
the piczometric surface of the aquifer. Drawdowns are
localized in the vicinity of the production wells; nearly
complete recoveries are observed when wells ate shut
down for routine maintenance.

The carly groundwater management efforts evolved
with the growth of the Laboratory’s current Ground-
water Protection Management Program that addresses
cnvironmental monitoring, resource management,
aquifer protection, and geohydrologic investigations.

VIi-1

Essentially all of the action clements sequired by DOL
Order 5400.1 (DOE 198Ka) as parnt of the Groundwater
Protection Management Program have been functioning
at the Laboratory for varying lengths of time prior to
issuance of the DOE ordes. Formal documentation for
the program, the "Groundwater Protection Management
Program Plan,” was issucd in April 1990. Several bun-
dred reports and articles document studics and data
germane o groundwates and the related Los Ajamos
cavironmental setting (Bennett 1990).

Groundwater resouree monitoring routinely docu-
ments conditions of the water supply wells and the
hydrologic conditions of the main aquifer as pan of the
overall Groundwater Protection Management Program,
This information is documented in an annal serics ol
reports providing detailed records of pumping and
water level measurements. The most recent report in
this serics is entitled ™ Vater Supply at Los Alamos
During 1989" (Stoker 1992).

The groundwater quality monitoring described in
this report is the current evolution of the program that
was initiated by the USGS for the AEC in 1949.
Groundwatcr quality monitoring addresses the main
aquifer at Los Alamos; shallow alluvial groundwaters
in canyons; the deeper perched systems in the basalt;
the Puye conglomenate beneath parts of Pucblo, Los
Alamos, and Sandia Canyons; and special studies on
the vadose zone. Sce Section [1.C for a general
description of hydrogeological relationships.

Concentrations of radionuclides in environmental
water samples from the main aquifer, the alluvial
canyon aquifers, and the perched systes, whether
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collected within the DOE site boundary or ofl site, may
be evaluated by comparison with derived concentration
puides (DCGs) for ingested water calcutsted Trom
DOLs public dose limits (see Section V.C.2).
Concentrations of radioactivity in samples ol water
from the water supply wells completed in the Los
Alamos main aquiter are also compared 1o New Mexico
Environment Department (NMED) and Environmental
Protection Agency (EPA) drinking water standards or
to the DOE derived concentration guides applicable to
rdivactivity in DOE drinking water systems, which are
IMOre restriclive i g few cises.

The concentrations of nogradioaciive chemical
quahity parameters may be evaluated by comparing
them o NMED and EPA drinking water standards
(maximum concentration Jevels [MCLs]), even though
these standards are only directly applicable to public
water supply. The supply wells in the main aquifer are
the souree of the Los Alamos pubiic water supply.
Although nota scuree of municipal or industrial water
supply, the shaltow alluvial grovndwaters that resuht in
return How to surface water and the various springs are
wed by livestock and wildlite and may be compared to
the Livestock and Wildlife Winening Standirds estab-
lished by the New Mexico Water Quality Control
Commission (NMWQCC 1¢91),

B. Monitoring Network

There are three principal groups of groundwater
sampliag locations: mais, jailer, atluvial canyon
aquiten, and the localized ;.rrchéd systems. The
sampling focations are shown in Fig. VII-1 and
referenced by map number in Table D-20).

Water for drinking and iadustrial use is also
obtained from a well at the Laboratory's experimental
geothermal site (Femton Hill, Technical Arca [TA] 57)
about 45 Kim (28 mi) west of Los Alamos on Forest
Service fand. The well is about 133 m (436 11) deep,
completed in voleanies. Information about
groundwater and other environmental monitoring at this
remote technical area is presented in Section IV,

1. Muin Aquifer.

Sampling locations for the main aquifer include test
wells, supply wells, and springs. Seven deep test wells,
completed into the main aquifer, are routinely sampled.
One of the test wells is off site; the other six are within
the Laboratory boundary. The off-site well, Test

Vii-2

Well 2, drilled in 1949, is in the middle reach of Pueblo
Canyon downstream trom the confluence with Acid
Canyon on Los Alamos Counly Jand. Depth to the top
ol the main aquiter in 1990 was 241 m (789 {1). Test
Well 1, drilled in 1950, is in the Jlower reach of Pueblo
Canyon near the DOE boundary with San Hdefonso
Pucblo. Depth to the top of the main aquiler in 1991
was 155 m (507 f).

Test Well 3, drilled in 1949, is in the midreach of
Los Alamos Canyon just upstream from the confluence
with DP Canyon. Depth to the top of the main aquifer
in 1990 was 236 m (774 11).

Test Well 8, drilled in 1960, is in the midreach of
Mortandad Canyon. Depth to the top of the main
aquiler in 1961 was about 295 m (Y68 f1).

Test Wells DT-SA, DT-9, and DT-10 (all three were
drilled in 1960) are at the southern edge of the
Laboratory in TA-49. Depths to the top of the main
aquifer were 359 m (1180 1t) in 1960, 332 w1 (1,090 1)
in 1967, and 306 m (1,006 £1) in 1982. When drilled,
no perehed water was observed briween the surface of
the mesa and the top of the main aquifer.

Samples are collected from 16 deep wells in 3 well
ficlds that produce water for the Laboratory and
community. The well ficlds include the Los Alamos
and Guaje fields locat~d off site in canyons cast of the
latoratory and the on-site Pajarito ficld.

The Los Alamos Well Field is located on San
Hdefonso Pueblo lands cast of the Laboratory in Los
Alamos Cznyon. In 1991, the Los Alamos Well Field
had four producing wells, including LA-1B, LA-2,
LA-3,and LA-5 Wells LA-1, LA-4, and LA-6 were
entirely out of segvice; their pump houses were
demolished in 1990 as the initial steps in phasing out
the Los Alamos Well Ficld. Most of the wells in that
ficld have reached the limit of cconomically useful
production (Purtymun 1988c¢), and reconstruction of
State Road 502, which stanied in 1991, required
discontinuance of the transmission line. The last
production of water for the distribution system was in
September 1991, Wells in the field range in depth from
265 m 10 610 m (870 11 1o 2,000 f1). Movement of
water in the upper 411 m (1,350 11) of the main aquifer
in this arca is eastward at about 6 m/yr (20 fi/yr)
(Purtymun 1984).

The Guaje Well Field is located northeast of the
Laboratory on U.S. Forest Service lands in Guaje
Canyon. The Guaje Well Ficld contains seven wells,
$ix in production during 1991, Wells in this ficld
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roge indepth from 463 mto 610 m (1,520 (o
2,000 1), Movement ol water in the upper 430 m
(1410 11) of the aquiter is southeastwand at aboul
L1 my/yr (36 t/yr) (Purtymun 1984).

The Pajarito Well Field is located in Sandia and
Pajarito Canyons and on mesa tops between those
canyons. The Pajarito Well Field comprises five wells
ranging in depth from 701 mto 942 m (2,300 ft 1o
3,090 f1). Movement of water in the upper S35 m
(1,750 11) of the aquifer is castward at 29 m/yr (95 ti/yr)
(Purtymun 1984).

Twveo new water supply wells were completed in
9. These are the finst wells ina new ficld
designated as the Otows Well Field, and the wells were
designated Otowi-1 and Otowi-4. No production from
these aclls occurred in 115 Otowi-J is expected to be
cquipped with a pump and connected to the distribution
system during 1992,

Additional wells in the aquifer in the Santa Fe
Group sedimentary deposits included five San
lldetonso Pueblo wells located near the Rio Grande.
These included two wells that ase used for water
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supply, Pajarito Well (Pump 1) and the Halladay House
Well; one that is used tor irrigation, Don Juan
Playvhouse Well; and two adesian wells presently
unused, the Eastside and Westside Anesian wells. See
Section VLS for information on the Memorandum of
Understanding between DOE, the Burcau of Indian
Atlairs, and Pucblo de San Hdetonso.

Mumecrous springs near the Rio Grande are sampled
because they are representative of natural discharge
from the main agquiter (Purtymun 1980b). See Section
IL.C. tor intormation on discharge into the Rio Grande.
In White Rock Canyon four groups of springs discharge
from the main aquiter. Three groups (1, 11, and [11)
have simibar, aquiter-related chemical quality.
Chemical quality of springs in Group IV reflect local
conditions in the aquiler, probably dischaiging through
faults i voleanies. Iudian and Sacred Springs are west
ol the river in Jower Los Alamos Canyon. These two
springs discharge from faults in the siltstones and
sandstones of the Tesuque Fornation.

2. Alluvial Canyon Aquifers,

The alluvial canyou aquifens in four canyons are
sampled by means of shallow observation wells as pant
of the routine monitoring program. Three of these
canyons are radioactive effluent release areas: Pueblo,
Los Alamos, and Mortandad Canyons. The tourth is
Pajarito Canyon, immediately south of the existing
solid waste management areas in TA-54 on Mesita de)
Bucy. All of the alluvial aquiler sampling Jocations are
on sile,

Acid Canyon, a small tributary of Pucblo Canyon,
reccived untreated and treated industrial eftluent that
contained residual radionuclides from 1944 to 1964
(ESG 1981). Pucblo Canyon currently receives treated
sanitary eftluent from Los Alainos County Bayo
sewage treatment plant in the middle reach of Pucblo
Canvon. Water oceurs scasonally in the alluvium,
depending on the volume of surface flow from
snowmelt, thundenstorm runolf, and sanitary cffluents,
One sampling point, Hamilton Bend Spring, which in
the past discharged from aliuvium in the lower reach of
Pueblo Canyon, has been dry since 1990, probably
because there was no discharge from the older, almost
abandoned Los Alamos Covnty Pueblo sewage
treatment plant. Further cast, at the location of well
APCO-1, the alluvium is continuously saturated,
mainly because of infiltration of ¢ffluent from the Los

Alamos County Bayo sanitary sewage * L atment plant,
At APCO-1, the alluvium is about 3.4 m (3 ° {1) thick
and depth to water is about 1.8 :m (6 1).

The on-site reach of Los Alamos Canyon presently
carries infle w from the Los Alamos Reservoir to the
west of the {aboratory, as well as National Pollutant
Discharge Elimination System (NPDES). permitted
ctilucnts from TA-2, TA-53, and TA-21. I the past,
the reservoir reeeived treated and untreated industrial
cifluents containing some radionuclides. Scee Scection
1V.D, Surface Water Monitoring, for more information
on historic releases. Infiltration of NPDES-permitted
clfluents and natural runoft from the stream channel
maintains a shallow body of water in the alluvium of
Los Alamos Canyon. Water levels age highest in late
spring from snowmelt runoft and in late summer from
thundershowers. Water levels decline during the winter
and carly summer, when storm runoff is at a minimum.
Sampling stations consist of six obsc rvation wells
completed into the alluvium in Los Alamos Canyon,
The wells range in depth from about 6 m to about 9
(20-30 11). Depth to water is typically in the range of
1.5 mto 3 m (5-10 f1).

Mortandad Canyon has a small d/ainage area that
also heads at TA-3. Its drainage area presently receives
inflow from natural precipitation and a number of
NPDES-permitted ¢ffluents including those from the
current radioactive Liquid waste treatment plant at
TA-50. Sce Section 1V.D for more information. Thesc
infiltrate the stream channel and maintain a saturated
zone in the alluvium extending about 3.5 km (2.2 mi)
downstream from the TA-50 outfall location. The
casternmost extent of saturation is on site, about 1.6 km
(1 mi) west of the Laboratory boundary with San
Ildefonso Pueblo. The alluvium is less than 1.5 m (5 f1)
thick in the upper reach of Montandad Canyon and
thickens to about 23 m (75 ft) at the casternmost ¢xtent
of saturation. The saturated portion of the alluvium is
p-rched on weathered and unweathered tuff and is
<" o fally no more than 3 m (10 ft) thick. There is
corsiderable scasonal vaniation depending on the
amount of runoff experienced in any given year (Stoker
1991). Vclocity of water movement in the perched
aquifer ranges from 18 m/day (59 ft/day) in the upper
reach 1o about 2 in/day (7 ft/day) in the lower reach of
the canyon (Purtymun 1974¢, 1983). The top of the
main aquifer is about 290 m (950 ft) below the perched
aquifcr. Monitoring wells that are sampled as parnt of
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the Toutine MORIOFINE Propom consist of s
obnervation wells in the shiatlow stluvial aquiter. These
wlls range indepth from about L7 mtoabout 21 m
(12 69 1) with depths to water ranging from about

0.9 m to about 14 m (345 1), Addutional wells that
have becninstialled in the lower reach ot the canyon are
dey.

In Pajacito Canyon, water in the alluvium is perched
on the underdving it and is recharged mainly through
snowelt and thundenstonm runolt and some NPDES-
permitted effuents. Three shallow observation wells
were comstructed i TYRS as part of a comphiance
agrecment with the State of New Mexico to determine
il techmicat arcas in the canyon or solid waste disposil
activities on the adjaceat mesa wene attecting the
quality of shallow groundwater.

3. Perched Systems.

Perched water systems of limited extent oceur in the
canglomerates and basalts beneath the alluvium in
portions of Pucble, Los Alaaos, and Sandia Canyons.
Samples are obtained from two test wells and ouie
spring. Test Well 2A s Jocated in the offesite middle
rcach of Pueblo Canvon. Test Well 2A (drilled in 1949
o a depth of $0.5 m [133 1)) penetrates the alluviem
and Bandelier Tufl and is completed into the Puye
Conglomerate. Aquiter tests indicated that the perched
aquiler in the conglomerate is of limited extent. Depth
1o water was about 27 m (89 11) in 19%0).

Test Well 1A s located in the on-site Jower reach of
Pucblo Canyon. Test Well 1A (drilled in 1950 1o a
depth of 69 m [ 225 1)) penetrates the alluvium, Puye
Conglomerate, and basalt and is completed in basalts,
Depth to water was about 33 m (173 ft) in 1991,
Perched water in the hasaltic rocks is also sampled
from Basalt Spring, which is ofUsite in lower Loy
Alamos Canvon on San Ydefonso Pucblo,
Measurements of water levels over a period of time
indicate that the peschied aquiler is hydrologically
connected fo the stream in Pueblo Canyon. Perched
waler in similar stratigraphy was observed during the
drilling of water supply wells Otowi-4in Los Alamas
Canyon (depth about 61 to 76 m [200-250 fi]), Otowi-1
in Pueblo Canyon (depth about 69 1o 76 m
{225-250 ft]), and PM-1 in Sandia Canyon (depth about
137 i [450 f1)).

Some recharge to the perched aquifer in the basalt
occun near Hamilton Bend Spring. The time for water

VH-S

from the recharge arca near Hamilton Bead Spring ta
reach Test Well TA s estimated to be o 2 mouths,
with anathier 2 to 3 months requiced to reach Basalt
Spring. wcliarge probably also occurs tn Los Alamos
Canyon.

Sonw perched water oceuns i voleanics on the
Tanks of the Jemez mountains ot site to the west of the
Laboratory. This discharges into several springs
(Armistead and American Springs) and a sipnificant
flow trom the Water Canyvon gallery in Water Canvon.
The gallcry contributed to the Los Alanos water supply
tor 41 yeans, producing 23 10 Y6 million gallons
annually. Since TY8X it has only been used for misheup
water tor the steam plant at TA- 10, producing about
12 million gallons in 1991,

4. Vadose Zone.

The occurrence and movement of wistes in
utisaturated conditions has been studicd in nuimerous
locations within the Labogsatory starting with speeial
USGS studices in the 1950s (Pusty mun 1990¢).
Knowledge of vadose zone processes is relevant (o
undenstanding the potential for downward movemeat ot
water that could constitute rechange to the main aquifer
or provide a mechanism for downward migration of
contaminams.

In general, the vadose zone studies show that there
is consistently low moisture content (less than 10% by
volume) in the tull beneath mesa tops at depths greater
than a few tens of feet, the zone affected by seasonal
inputs of moisture and evapotranspiration. This carrics
the implication that very little, if any, recharge from the
mesas is able to reach the main aquifer, which is about
305 m (1,000 f1) deep.

The canyons with alluvial aquifers are presumed to
represent @ greater potemtial for downward water
movement because there is a constant driving foree.
Since the mid-1980s several investigations have been
performed under various Resource Conservation and
Recovery Act compliance requirements that have
installed monitoring tacilitics in canyons to further
define the occurrence of alluvial water or to help
understand the potential for movement of water or
contaminants.

In 1985, observation wells were installed in canyons
adjacent to the operating solid waste management and
disposal areas in TA-54. These included the three in
Pajarito Canvon (south of TA-54) already described in
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Scection B2 of this chapter, and four i the Canada del
Bues drinage (nosth ot ‘TA-54). Three ot the wells
were lovated ina side drainage of the main Canada del
Bucy, westand north ot Area Loand penetrated to 2.4 to
LT w8 124 ot dry alluvivn. One in the miin
channel north of the castern end of Area G penetrated
2.7 m (¥ yoldry alluvium, These have remained dry
on subsequent obervation indicating the absence of
any situration in this reach of Canada del Buey
(Deviaurs TUNS),

In 1984 borcholes or monitoring wells were
installed i four canvons to determine whether
sitursted conditions occurred in the alluvium. Two
holes in Sandia Canyon, SCO-1 (near supply well
PM-2) drilled to 24 m (79 1) and SCO-2 (near supply
woll PM-1y drilled to 9 m (29 11), penetrated the
alluvium without encountering any saturated zone,
These were completed as observation holes and have
renitined dry. One hole in Potrillo Canyon, PCTH-1
(about 0.3 Kin [ 172 mi] west of Stat: Road 4) was
drifled to 23 m (74 11, It penctrated only dry weathered
and unweathered it indicating no presence of past
wiler. This hole was plugged. One bole in Fenee
Canyon, FCO-1 (within 0.2 km [ 1/4 mi] of State
Road 4) was drilled to 9 m (29 1) and completed as an
observation well. It penetrated only dry weathered and
unweathered tull, indicating no past saturation. Three
holes in Water Canyon, WCO-1 (about 3.2 km |2 mi]
west of State Road 4) drilled 11 m (37 ft), WCO-2
(about 0.6 km [1 mi] west of State Road 4) drilled to
12 m (3% 11), and WCO-3 (within about 0.2 km |1/4 m]
of State Road 4) all penctrated the alluvium without
cncountering szturated conditions. They were all
completed as observation wells for future monitoring of
potential occurrence of saturation (Purtymun 1990c¢).

In 1987 nine observation wells were installed in
Canon del Valle adjacent to inactive Waste Disposal
Arca Pin TA-16. These wells, drilled on the toe of the
landfill above the channel alluvium, encountered no
saturstion and showed no evidence of leachate or
seepage from the landfill,

C. Analytical Results
1. Radiochemical Constituents.

The results of the radiochemical analyses of
groundwater samples tor 1991 ase listed in Table VII-1.

S——

Discussion of the results will addeess finst the main
aquifer and second, the alluvial canvon aquifers.

Forsamples from wells or springs in the main
aquiter, all results for YH, 93¢, U, 3Py, 29.240py 4nd
prass beta were below the DOE Derived Concentration
Guides or New Mexico Standards that would te
applicable to a DOE drinking water system. Most of
the results were at or below the detection limits tor the
analytical methods.

A tew samples from wells (TW-1, PM-2, PM-4,
TW-2, G-1, and LA-5) and springs (Sandia, SP-4,
SP-5A, SP-9, SP-2, and Indian) had plutonium results
slightly above method detection limits (up to about a
factor ol two). Because of inconsistency between the
two types of analysces, (i.c., apparent 25Pu without any
corresponding 2Y9-230Py or vice vensa), the large
counting uncenaintics in the measurements (often SG%
or more of the value) at the low levels near average
detection limits, and, in ihe case of springs, the fact that
such samples often must be collected in contact with
surface rocks or channel sediments, noste of these are
believed to represent any indication of contamination in
the main aquifer. Two samples from Wells G4 and G-6
showed apparently measurable 29Pu at levels of 0.669
and 0.4 pCi/L, respectively. Reanalysis of the G-6
sample was below detection limits with a value of
0.008 £ 0.006; however, there was insufficient sample
from G-4 for reanalysis. The G-4 result is suspected to
have been comtaminated during sampling or analysis
because there is no corresponding 23%Pu, there has never
been previous confirmed contamination in the well, and
none of the other wells in the ficld show any
<ontamination.

One gross alpha analysis, for Well LA-1B, is above
the limit that would be applicable to a drinking water
distribution system. The water from that well (and
Wels LA-2 and LLA-3) has always contained natural
uranium,

Several 137Cs measurements from wells (TW-3,
PM-2, PM-3, PM-4, TW-2, G-1, G-1A, G-2, G-5,
LA-1B, and LA-3) and springs (SP-5A, SP-7, and
SP-1) appear to e above the Derived Concentration
Guide applicable to DOE Drinking Water Systems
(though they are no more than 14% cf the Derived
Concentration Guide for Public Dosc for Ingestion of
Environmental Watcer). All of these measurements are
believed to be suspect because of the lasge counting
uncertainties (generally more than 50% of the result),
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Table VII-1. Radiochemical Analyses of Groundwater Samples for 1991

L-IIA

Gross Gross Gross
H} gy 137¢ U 2Mpy 239.240p, Alpha Beta Gamma
Location {(nChi/1) (pGiZL) (pCGiZl) et (pCi ) (pGi LY (pCilh (pCr 1) {fcpm 1))
MAIN AQUIFER ON SITE
Test Wells
Test Well 1 1.1 (0.3)2 0.5 (0.6) 169 ( 7 0.0 (0.0 0.030 (0.013) 0.003 (0.006) 0 6 (1) =00.0 (R0O.Q)
Test Well 3 -0.3 (0.3) N:/AP 188 (128 0.8 (0.1) 0.000 (0.015) 0.000 (0.010: =0y 3 V0.0 (70.0)
Test Well 8 0.0 (0.3) 02 (06) =57 ( W 0.0 (0.0) 0.004 (0.0043) 0.000 (0.010) -0 () 3.0y <2200 (80.0)
Test Well DT-3A 0.0 (0.3) 3.0 (09) -260 ( 8&39) 0.6 (0.3) =008 (0.006) 0.004 (0.007 2 200 -130.0 (80.M
Test Well DT -0.1 (0.3) 0.7 (0.6) 19 ( 92) 00 (00 -0.004 (0.01M 0.007 (0.010) 1(h 3 =30.0 (R0.M
Test Well DT-10 -0.2 (0.3) 09 (0.6) =90 ( 76) 0.0 (0.0) 000 (001D 0.008 (0.006) 1 30 =100.0 (R0.0)
Water Supply Wells
Pajarito Well Ficld
Well PM-1 N/A N/A N/A 2.2(0.5) NA N-A N'A N A NA
Well PM-2 0.2 10.3) N/A 197 ( 91) 0.7 {0.3) 0.017 (0.017) 0.021 (0.019) 24D 2 0.0 (70.0
Well PM-2 0.2 (0.3 N/A 431 (13 1.3.03) 0005 (0.01T) 0000 (0.010 3D 4D 1900 (700
Well PM-4 09 (0.3) N/A 180 (120) 0.9 (0.3) 0.000 (0.01M 0.022 (0.010) 2D R 200 (TO0.M
Well PM-3 NiA N/A N/A 0.9 (0.5) NA N A NA N A N A
MAIN AQUIFER OFI SITE
Test Wells
Test Well 2 1R (0.3) N/A 138 { 80 04 (0.1 0.031 (0018 0.021 (0015 2th 4 =100 (70.(
Waiter Supply Wells
Gugje Well Field
Well G- 0.4 (0.3) NA 284 (12D 0.9 (0.3) Q026 (0.014) 0.018 (0.011) 2N 1D 230.0 (SO M
Well G-1A 04 (0.3) N/A 188 ( 8&9) 0.0 (0.3} <0008 (C.00R) 0.004 (0.000 2 44D 1600 (S0
Well Gi-2 1.1 (0.3) N/A 118 (117 1.1 (03 —0.000 (0000 00 (0000 1D 4l 160.0 (80
Well G-4 0.2 (0.3) N/A 0 1 W) 1.1 (0.3) 0.000 (0.010) 0.660 (0.069) 2D 4D Q.0 (TO.M
Well Gi-5 0.6 10.3) N/A 191 (118) 1.5 10.3) 0.011 (0017 =0.011 (0.008) 2N in 180.0 (8S0.0)
Well G-6 0.0 (0.3) N'A =21 ( &6y 1.0 (0.3) 0.006 (0.009) Q008 (0.006) 0 (H 2 m =200 (7O
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Table VII-1 (Cont)

8-1IA

Gross Grass Gross
H? oNgr ¥y u 238py 239.240p, Alpha Beta Gamma
Location (nCi/1.) (pCinl) (pCi/l) (npl) (pO1) (pCil.) (pCilly  pCGil) (cpm’l)
Los Alamos Well Field
Well LA 1B 0.2 (0.3) N/A 2260 (120) 60 (0.6) 0008 (0.012)  0.008 (0.010) 07N 3 ~0.0 (70.0)
Well LA-2 0.1 (0.3) N/A 30 (92 6.1 (0.6) 0.000 (0.010) =0.005 (0.009) 6 (2) 2. 0.0 (70.0)
Well LA-3 0.3 (0.3) N/A 223 (119) 42 (04) 0014 (0.008) 0019 (0.012) 3 20 =100 (700
Well LA-5 0.2 (0.3) N/A 74 ( 81) 1.0 (03) 0038 (0.014) 0010 (0.010) 0() 20 800 (70.0)
MAIN AQUIFER SPRINGS
White Rock Canyon Springs (Perimeter and Off Site)
Groupl
Sandia Spring -0.3 (0.3) 0.0 (0.6) =30 35 1.6 (0.3) 0.028 (0.017) 0.004 10.007) 1N 4 (1) -380.0 (80.0)
Spring 3 0.0 (0.3) 0.2 106) 132 ( 66) 16 (05) 0008 (0.008) 0.0 (0.010) 3¢1)  6(l) =300 (700
Spring 3A 03 (03) -0.1(05) 83 (61)  1LI(05) 0000 (0010) 0008 (0.006) 3(1) S (1) -60.0 (70.0)
Spring 3AA 0.1 (0.3) 1.0 (0.6) -4 ( 64) 2.0 (0.5) 0.004 (0.012) G 000 (0.010) 1 (D Sy -0 (0.0
Spring 4 0.1 (0.3) 06 (06) 85 ( 65) 09 (05) 0022 (0015 Q.00 (0.010) 2y 4D 10.0 (70.0)
Spring 4A 00 (0.3) 0.0 (0.6) 64 ( 64) 0.7 (0.5) 0.000 (0.010) 0.008 (0.010) 1 (D 3(H -40.0 (70.0)
Spring § 0.0 (0.3) 0.5 (0.6) =20 ( V) 0.5 (0.0) 0.008 (0.010) 0.0xx) (0.010) 1¢1) 3¢y -80.0 (70.0)
Spring SAA 0.2 (0.3) 0.7 (06) 110 ( 69) 0.5 (0.0) -0.004 (0.004) 0.8 (0.008) 1 () 4(1) -110.0 (70.0)
Ancho Spring -0.1 (0.3) 08 (0.7) -0 (64) 05(00) 0003 (0.013) Q012 (0.007) 1() 3 300 (700
Group il
Spring SA 0.2 (0.3) 0.6 (0.6) 103 ( 68) 1.9 (0.5) 0.021 (0.011 0.021 (0.011) 240 3¢y  =70.0 (700
Spring 6 -0.1 (0.3) 0.6 (0.6) -1 ( 67) 0.5 (0.5) 0.004 (0.006) 0.004 (0.004) 1 (D 20y =700 (70.0)
Spring 6A -0.1 (0.3) 0.3 (0.6) 37 ( 69) 0.5 (0.0) 0.004 (0.010) 0.000 (0.010) 1D 2O 30.0 (70.0)
Spring 7 0.3 (0.3) 04 (06) 131 ( 70) 0.5 (0.5) 0.000 (0.007) 0.005 (0.008) 1) 3(0) -20.0 {70.0)
Spring 8 0.1 (0.3) 0.4 (0.5) MM 2.1 (0.5) 0.004 (0.007) Q.000 (0.0:1() 2¢h SN 10.0 (7N.Q)
Spring 8A 0.1 (0.3) 0.6 (0.6) 35 ( 60) 0.5 {0.0) 0.012 (0.013) 0.008 (0.C11) 2 I -0.0 (700}
Spring 9 =0.3 (0.3) 0.4 (0.6) 63 ( 64) 0.5 (0.0) 0.025 (0.014) 0.000 (0.010) 1 (0 20 40.0 1700
Spring9A 0.1 (0.3) 0.3 (0.6) 65 ( 65) 0.5 (0.0) 0.004 (0.012) -0.008 (0.012) 0 W 62 (0) -90.0 (70.0
Doe Spring -0.1 (0.3) 0.5 (06) —47 ( 65) 0.5 (0.0) 0.004 (0.007) 0.004 (0.004) 0 (0) 2 (=700 (70.0)
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Table VII-1 (Cont)

Gross Gross Gross
H} fa Yy Wiy u 238py, 239.240p,, Alpha Beta Gamma
location (nCi1.) (pCi/L) (pCisl.) (uph) (pCi/l) (pCil1.) (pCil) (pCill) (cpm/l.)
Group U1
Spring 1 -0.1 (0.3) 03 (06) 142 ( 63) 30 (05 -0.014 (0008)  0.000 (0.010) 4 S(1) 1500 (76.0)
Spring 2 0.1 (0.9) 08 (06} -77( 37) 3.9 (0.5) 0.042 (0.017) 0.023 (0.012) 2 3441 =300 (70.0)
Group Vv
1.2 Mesita 0.3 (0.3) N/A 92 (9) 110 (0.6) 0.004 (0.009) 0.004 (0.004) 4 S =100 (70.0)
Spring 38 08 (0.3) 07(06) 57 (60) 183 (18 0000 (0010)  0.004 (0.010) 18 (4) 11 (1)  -30 (70.0)
z
Other OffSite Springs %
Sacred Spring 0.7 (0.3) N/A S7¢115) 12400) 0009 (0.012)  0.004 (0.007) 31 4(1) =30 (70.0) Q
Indian Spring -0.2 (0.3) N/A 118 ( 88) 20.2 (1.0) 0.026 (0.017) 0.000 (0.010) 13 (¢ 14 (1) 20 (70.0) E
<
ALLUVIAIL CANYON AQUIFERS i
Radioactive Effluent Relcase Areas S
DP-Los Alamos Canyon B
LAO-C 0.1 (0.2) 0.6 (0.6) 238 (127) 16 (0.3) -0.020 (0.029) 0.010 (0.022 S 6 (1) 0 (70.0) ﬁ
1.LAO-} 6.2 (0.7) 14.0 (1.0) 80 (129) 03 (0.0) -0.028 (0.021) 0.009 (0.016) (1 223 100 {70.0) g
1AO-2 31 (04) 420 2.0 309 0303 -0011 0011) 0021 (005 SO T L To -
LAO-3 24 (04) 550200 13( 9 2203) 000 0011 0016 (0.010) 542) 120 (1) 120 (700 é
LAO-4 3.0 (0.9) 5.6 (0.8) 3( 9 03 (00) -0.005 (0.014) 0.005 (0.009) 3 202 160 (70.0
LAO43 2.3 (09) 05 (0.6) 234 (113) 0.3 (0.0) 0.008 (0.017) 0.230 (0.044) 3(1) S¢ 1 30 (70.0)
Mortandad Canyon
MCO-3 Sec text tor discussion. ©
MCO-$ Sec text for discussion. ©
MCO-5 Sec text tor discussion. ©
MC0-6.0 Sce text tor discussion. ©
MCO-7 Sce text for discussion. ©
MCO-7.5 Sce text for discussion. *

\_
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Table VII-1 (Cont)

Gross Gross Gross
3 905y s U 238py 239,240p,, Alpha RBeta Gamma
Location (nCi/l.) (pCi/L) (pia.) (np1) (pCifl.) (pCill) (pCil)  (pGil) (cpm/L.)
Other Areas
Pajarito Canyon
PCO-1 0.4 (0.3) N/A 25 (86) 03 (03) 0000 (0.010) 0024 (0017} 2q) 51 1400 (76.0)
PCo.2 0.3 (0.3) N/A 237 (135) 18 (03) -0011 (6.011) 0.000 (0.010) 3.0 6 (1) 70.0 170.0)
PCO-3 08 (0.3) N/A 14{) ( 87) 0.3 (0.3) 0.026 (0.014) 0.005 (0.009) 6 (3) T 60.0 (70.0)
PERCHED SYSTEM CONGLOMERATES AND BASALT
(Pucblo/l.os Alamos/Sandia Canvon Area)}
Test Well 1A 0.2 (0.3) N/A 56 ( 9 0.5 (0.1) 0.000 (0.010) 0.027 (0.018) 1(1) 7() 100.0 (70.0)
Test Well 2A 0.2 (0.3) N/A =10 (124) 0.2 (0.1) 0.000 (0.010) -0.004 (0.004) 0 (1) 3 (0) 500 (70.0)
Basalt Spring 0.2 (0.3) N/A 2( 9 0.7 (0.1 0.000 (0.010) 0.000 (0.010) 4 (2) 10 (1) 80 {70.0)
PERCHED AQUIFER IN VOL.CANICS
Water Canyvon
Gallery 1.0 (0.3) N/A 151 (79) 04 (03) 0004 (0011}  1.004 (0.009) 1(0) 2(0) 3400 (80.0)
Limits of Detection! 04 3 XTH 1 0.02 0.02 3 3 50
DCG for Public Dose © 2000 1000 3000 800 40 60 — — -
Drinking Water Svstem 20¢ &e 1208 308 168 1.2¢ 15t sof -

ARadioactivity counting uncertaintics (21 Standard Deviation) are shown in parcenthescs.

bN/A symbaol means analysis not performed, lost in aralysis, or not completed.
“Duce to laboratory error in labeling, individual well sample results are not available. Range of results for Mortandad Canyon samples in 1991 were: 4.2 1o 46 aGi/l. for

H3, nondetectablc to 25 pCifi. for 998, 0.004 10 0.907 pCi/L. for 233Py, 0024 10 2.43 pCifL. for  239-240Py, and 0.462 to 45 pCi/L. for 231 Am.
dLimit of valid quantification bascd on radioactivity counting statistics for analytical method.
¢DOE Derived Concentration Guide to meet the Public Dose Limit applicable to water ingested, see Appendix A.

IMaximum Contaminant Level (MCL), See Appendix A; (NMLIB 1991 and EPA 1989b).

EDOE Derived Concentration Guide applicable to DOL Drinking Water System, sce Appendix A.
NOTE: Sce Table I'V-43 for radiochemical quaiity of groundwater from wells, Pucblo de San lidefonso.
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LOS ALAMOS NATIONAL LABORATCRY
ENVIRONMENTAL SURVEILLANCE 1891

the Lack of consistency with the gross gasmima results,
and the lack of consistency for groups of samples that
should hiave similar cliaracteristics. Accordingly the
measurcments are not ixlicved to represent any real
coptamination. The reason tor the large uncertainties is
that the present counting system and procedure has a
detection limit that is about one-third the DOE Derived
Concentration Guide that went into effect in 1990,
Good measurements would preferably have a detection
limit about one-tenth of the Guide. New procedures are
10 be implemented for 1992 and should permit better
discrimination,

The samples trom the alluvial aquiter in Los
Alamos Canyon show residual contamination as has
been seen sinee the carliest days of operation at Los
Alamos. None of the concentrations are above the
DOE Derived Concentration Guides for Public Dose for
ingestion of Environmental Water. Tritivm; 1¥7Cs;
Uranium; 23%Pu; 23%.230py: and gross alpha, beta, and
gamma results are all within the range of values
observed in recent years. Measurements of %9Sr serve
as a basis for observing future changes.

The Mortandad Canyon water samples (six shallow
alluvial groundwaters and one surface water) were
analyved as a single batch, but an apparent error in
analytical laboratory labeling resulted in the loss of
individual sample identity. Many years of data have
shown a consistent distinet decline in concentrations of
plutonium (in particular) with distance downstream
from the TA-50 liquid waste treatment plant outfall.
The analyltical resulis as reported more or less inverted
thet pattern, which is very unlikely from a physical
process standpoint. The range of values in the data set
as a group, however, is completely consistent with the
ranges of values observed in previous years. Thus,
there is no reason to believe that any real change in
overall concentrations or physical distribution has
oceurred. Accordingly, the individual results are not
ting reported this year. The ranges of values for the
principal radioactive analyses were 0.024 10 2.43 pCi/L
for 239.24py  0.004 10 (0.907 pCi/L for 8Py, 4.2 10 40
nCi/L for H3, 0.462 to 45 pCi/L for 24'Am,
nondetectable 10 1,730 pCi/L for 137Cs, and
nondctectable to 25 pCi/L for %Sr. Al stations will be
sampled in 1992.

The samples from Test Wells 1A and 2A in the
perched zones in Pueblo Canyoa were consistent with

VI

previous observations. The levels are all at or below
limits of detection and indicate no measuravle
radioactive contamination even though the waters are
known to be influenced by contaminated surface water
in the canyor based on major inorgamc ion
measurements.,

The sample from the Water Canyon Gallery was
consistent with previous results, showing no evidenee
of conptamination from Los Alamos operations.

2. Nonradioactive Consiituents.

The results of major general chemical parameter
analyses of groundwater samples for 1991 are listed in
Table VI-2. The results are consistent with values
observed in previous years, showing some expected
variability.

Values for all parameters measured in the water
supply wells were within drinking water limits with the
exception of two pH values. These measurements at
Wells G-2 and LA-5 were both 8.6, only slightly above
the standard of 8.5; biending of waters in the
distribution system re<ults in compliance with
standards. Alluvial canyon aquifer watcrs in the arcas
receiving efflueats show levels of some parameters
higher than water supply values as expected.

The results of metal analyses of groundwates
samples for 1991 are listed in Table Vil-3. The
results are generally consistent with values observed in
previous years. A few parameters from analyses of
samples from the water supply wells were above
drinking water limits applicable te the distribution sys-
tem. Two wells in the Guaje ficld, G-1 and G-5,
cxhibited lead levels of (0.049 and 0.095, compared to
the limit of 0.05. Neitber well has shown excessive
lead before; if the values are not due to inadvertent
sample contamination and excessive levels appear in
the 1992 samples, an attempt will be made to isolate the
source. Blending of waters in the distribution system
results in overall water system compliance.

Test Wells TW-2, TW-1A, and TW-2A had lead
levels slightly above drinking water limits as has been
obscrved previously, probably attributable to the
original well const-uction which included lead
swedging in the casings. Iron and manganese levels in
several test wells exceed the EPA secondary limit, to be
expected becausc of the steel casings.
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Table VI1-2. Chemical Quality of Groundwaters (myg/1.)*

Total Conduc-
Hard- tivity
Station NS0y Ca Mg K Na (N F Oy HCO, 1% ».p SOy NOs-N Cn TDSY  ness pH  (umhoicm)
MAINAQUIFER ON SITE
Test Wells
Test Welt ) 10 43 93 38 16 39 04 <24 0] 0.2 22 53 <001 216 150 KO 366
Test Well 3 K2 23 39 24 1N 4 (UN) <2 80 03 3 06 <001 150 82 79 170
Test Well 8 1 10 23 16 2 2 0.3 <l ) 01 1 <300 <00 36 35 K3 ]
Test Well DT-3A 73 8 25 1.6 11 1 03 <3 49 03 1 (U] <001 138 31 749 74
Test Well D19 11 7 19 1.1 Q 2 03 «2 BN 01 1 <04 <001 20 26 L) Q]
Test Well DT-10 11 9 23 1.6 12 2 03 3 50 0.1 1 <(1 04 <01 12 RE) 84 92
Water Supply Wells
Pajarito Well Field
Well PM- &3 24 62 36 21 6 03 <3 116 03 . 03 N/Ae 122 85 82 234
Well PM-2 82 13 34 22 14 2 0.3 <2 0 03 2 03 <001 156 LT RO 87
Well PM-3 0 32 04 44 23 8 03 <2 na 03 5 03 <001 23R 119 T8 232
Well Pid-4 89 17 $3 29 19 3 03 <2 62 03 3 03 <001 18R 43 79 115
Well PM-5 95 9 37 19 13 2 03 <3 65 03 2 01 NA 240 39 bR 91
MAIN AQUIFER OFF SITE
Test Wells
Test Well 2 17 42 7.7 4.7 28 S1 0.2 <2 83 04 20 <004 <001 236 138 80 3R
Water Supply Wells
Guije Well Ficld
Well G-1 81 18 0?7 33 2 <0.5 0.6 <2 75 03 <1 ag <00l 108 47 8§35 120
Well G-1A 7 15 0.6 30 41 S 0.6 <2 82 02 5 04 <001 196 RN 85 172
Well G322 30 7 a7 32 45 3 08 <2 90 02 4 04 <001 190 45 86 184
Well (-4 S8 25 41 22 18 3 04 <2 75 (U 4 06 <001 168 S0 K82 149
Well G-5 59 24 4.4 23 1?7 4 04 <2 74 02 4 06 <001 134 80 83 130
Well G6 52 21 24 24 2 3 04 <2 69 0.2 4 (U] <001 162 62 84 | RN
L.os Alamos Well Ficld
Well 1.A-1B R 14 <0.5 34 102 21 29 11 278 0.2 2} 0s <001 456 3 8.4 652
Well1 A2 3 12 <Q0.5 17 103 21 21 <2 132 (B 16 06 <0.01 264 835 349
Well LA-3 33 2 <03 22 55 S 09 <2 Q 01 8 05 <001 164 52 85 207
Well LA-S 10 18 <0.5 20 k=) 3 0.5 <2 20 01 ) 04 <001 148 16 86 1R
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Table VII-2 (Cont)

Total Conduc-
Hard- tivity
Station Si0, Ca Mg K Na i F CO, HCOy POYP SO, NOyN Cn  TDS® ness pH® (umholcm)
MAIN AQUIFER SPRINGS
White Rock Canyon Springs (Perimeter and Off Site)
Group 1
Sandia Spring 47 43 3R 32 17 4 0.6 <5 143 02 4 01 <001 172 123 81 2R7
Spring 3 52 2 1.8 32 16 4 0s <5 81 0.2 4 0S8 <001 160 61 82 141
Spring 3A 53 20 1.8 a2 1S 3 0s <5 9 02 4 0.7 <001 162 57 82 161
Spring 3AA 43 19 04 33 18 3 04 <$ 82 0.2 3 0.7 <001 128 49 79 153
Spring 4 AN <0003 <002 02 <0008 7 0s <5 ]S 0.2 9 1.1 <001 114 <1 76 152
Spring 4A 54 23 46 2.7 14 5 05 <5 72 03 5 0.8 <001 186 76 g1 150
Spring § 69 21 47 2.7 14 4 05 <$ 4 03 4 05 <001 1S58 I 79 155
Spring SAA 66 30 7.8 29 17 6 0.6 <5 147 03 3 <0.04 <0.0! 256 129 70 2
Ancho Spring 78 14 35 23 10 2 04 <$§ 62 03 2 0.5 <0.07 134 49 TS 120
Groupll
Spring SA 60 19 50 2.2 12 5 04 <$ 97 04 7 Qs <001 160 6 X0 104
Spring 6 6 13 39 23 n 2 04 <$ 57 03 2 04 <001 114 48 7.2 1S
Spring 6A L) 10 2R 2.2 10 1 03 <5 47 03 1 04 <0.01 126 37 Rl RO
Spring 7 80 12 32 26 W4 2 03 <5 64 03 3 03 <01 158 44 72 121
Spring & n 22 R KX 25 4 04 <5 100 04 10 07 <001 2 74 69 235
Spring 8A 61 1 2a 2. 2 2 04 <5 59 03 1 <004 <001 170 30 84 100
Spring @ 74 1 3 1.8 12 2 0s <S ol 0.3 2 <004 <001 148 41 g0 103
Spring 9A 79 11 2 1R 11 2 as <$ 63 03 1 04 <001 168 10 80 )
Doe Spring (A 13 3s 1 & 2 2 0s <$ 59 04 1 01 <0.01 64 16 79 112
Group 11
Spring 1 29 ) 19 32 KX} a4 06 <S 110 03 7 02 <0.01 106 13 80 186
Spring 2 42 22 1.3 S 66 & 14 «§ 187 0.2 1 <0 (4 <001 202 6} 84 356
Group IV
laMesita 30 49 1.0 32 37 R 03 <8 117 0.2 18 1.4 0010 188 128 82 281
Npring 38 47 2 19 458 21 4 7 <§ 280 o 16 24 <0.01 36 57 76 592
Other Off-Site Springs
Nacred Spring Rt} 3 s 27 2 06 <5 LX] 0.1 13 1.5 0010 6 79 73 200
Indian Spring 446 10 5.0 77 34 14 0.6 <5 129 30 19 0s 0.120 366 204 7.2 488
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Table VII-2(Cungs

Total Conduc-
Hard. tivity
Station Si0y  Ca Mg K Na Al K €Oy HCOy X 13 RN )3 NOGN  Cn TSP ness pHS  (umho‘cm)
ALLUVIAL CANYON AQUIFERS
Radicactive Effluent Release Areas
DE-Las Alamas Canyon
1AQ-C R 13 25 i oN 45 <02 <2 N 14 3 0 <001 204 43 71 195
1AQ-1 R 19 32 in S0 108 as <2 62 a3 8 al <01 200 62 71 Kl
TAO 2 S0 24 48 3] 40 (1] ({1} <2 RA 04 11 05 <001 264 &1 69 346
TAQ-3 16 23 42 K3 44 70 10 <2 74 a5 11 04 <001 268 ? 6v KR}
LAO-J v IR 4.7 37 43 68 08 <2 64 02 13 a0 <001 224 65 71 32
TAQGS 40 18 4.2 75 42 n [{RY <2 X 02 g a1 <001 23 63 70 305
Mortandad Canyon
MC0O-3 30 19 32 42 18 7 a3l <3 sQ a2 s 4.8 0.017 250 60 7.5 166
MCO-4 16 38 86 110 130 29 14 <3 140 Q.5 30 37 0.034 500 130 70 S6t
MCO-5 47 KN] 7.8 110 120 K} 14 <$ 111 0s 31 RARY 0.033 48R 118 70 748
MCO-6 0 49 ki 65 K8 98 23 1.3 <l <1 0.6 30 RS 011 S84 124 22 665
MCQ-7 16 KN 61 K3 LN 23 1.7 <l 152 a6 30 26.0 0011 344 112 69 621
MCQ-7.5 45 33 87 73 94 23 1.2 <5 153 0.6 29 27.0 0011 436 105 71 627
Other Arcas
Pajarito Canyon
PCO-1 is W3} 63 40 23 56 <0.2 <2 50 03 11 03 <001 194 146 69 29
PCO-2 R} 26 6.8 31 22 5O <0.2 <2 SR 01 18 0.0 <01 208 178 69 I8
Peo-3 43 118 17.2 S8 o6 248 <02 <2 81 a3 151 ol <001 622 82 6.5 90
PERCHED SYSTEM IN COINGLOMERATES AND BASALT
(Puebla/l.os AlamosiSandia Canyon Area)
Test Well TA AN KE) 82 96 &8 60 0.7 <2 157 41 20 20 <001 334 120 82 502
Test Well 2A 7 10 1.8 27 52 8 08 <2 1 0. 10 <004 <001 184 33 &35 <10
Basalt Spring 64 N 2 123 67 45 0k <2 121 69 34 109 0023 358 |2 83 480
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Table VII-2 (Cont)

Total Conduc-
Hard- tivity
Station SI0; Ca Mg K Na Cit F CO, HCO, PO‘P SO, NOyN Cn TDS® ness pHS (umho/cm)
PERCHED AQUIFER IN VOL.CANICS
Water Canyon Gallery 38 R 31 1.6 7 1 <0.2 <5 37 0.2 2 0.2 <001 100 32 7.7 83
Drinking Water
System Limit 250 48 2506 108 500 6.8-8 5
Livestock and
Wildlife Wateringh None in this table

2Except where noted.

PTotal dissolved solids.

€Standard units.

9 ess than symbol (<) means measurement was below the specified detection limit of the analytical method.
©N/A mcans analysis not performed, lost in analysis, or not completed.

[Maximum contaminant level, secondary standard (EPA 1089b), see Appendix A.

gMaximum cnntaminant level, primary standard (NMEIB 1001, EPA 1089b), see Appendix A.

hNew Mexio Stream Standards for Livestock and Wildlife Watering (NMWQCC 1991), see Appendix A.
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Table VII-3. Truce Metals in Groundwaters (mg/l.)

Statios A A As ] W (4] (41 Co u ke g M Ao Ny R 0 > h N Y n \ /n
MAIN AQUIFER ON SNITE
Test Wells
Test Well 1 <00un® oud aonds am «0.0005 <0 0008 Q0012 <0006 <00 180 <O oomn <000} <OOOK 002 OQUOKRS <OO40 «00d 02% <O0OMOS 000> 069)
Test Well <«0000d  <0Qd 0001 aos «00005 00001 OO0 <00 OWR ud? oqQuo)  oans 000} <001 00U <OMNS «<OBS  VOX) 006 <GUO] Oula OO
Test Well § <0 001 [(3¢°] a004) alo <0.000S «0.0N08 00086 <0006 Q20 uX <02 GO} <O} <UOOR GO <OKIS 00 <00} G4 <HOOS OHV0Y 1 I
Test Well DT-SA <0 00! om aonv? alo <0.000% (] { (M) Q00N <0006 0243 Q¥ <002 0.022 000} <QUOK (UMY <OOONS «UOKI <UD} UM <0UODS GOl 1 0%
Test Well (-9 <0001 «an aons am Q0005 <0.GNOS  DONR <0006 015 AM  «QOY 0020 <UOOY <0008 (102 QOIS <000 <00d 0046 <0U0S O] OROS
Test Well DT-10 <0.001 owd a00ve 010 «Q00uS QN6 00016 <0006 0181 AN <0000 0019 <000 <OU0R (10X O(IIU 0040 <003 (04 <GOUOS GWl ) 010
Water Supply Wells
Pajarito Well Fleld
Well Pa-) <00 <002 <0 0008 Qs <0.000% «0.000% 000ss  NA® on® am N.A «0.001 <0002 <0008 0002 «0ON0S <00¢ NA 013 <00N0¢ 0012 002¢
Weil PM-2 <0.002 <00t «0.0U1$ <001 <00MS <0002 00046 <0008 <0001 «Q0O00N UQO00Y <000} 000! <001 <0001 «COD0% <0 00 QUM «aQUOy 0007 <UO0?
Well PM-3 <0002 012 <0.0ms aos <«0.0015  <0.002 0004 <«UOOR <0001 <000} <0000 <0001 <000 <00] OO <00 <U0F OOX 0136 <0000} UGI6 O OQUK
Well PM-4 <0002 [ 0.00) a0 <0008 <0.002 00084 «0OR <001 <000} UOD0Y «0.00) 0001 <001 <000 OBDS <004 0010 UOM <O GOIY ©00S
Well PM-§ «<0.001 <02 «0.0008 a0! «0.0005 «0.0008 00098 N/A 0024 QW N/A <0.001 0002 <0008 UOUY <OOONS <DOA NA 0046 ~0WOs 0w G0N
MAIN AQUIFER OFF SITE
Test Wells
Test Well 2 <0.00* am <0.001 ole «00008 000 00010 <0008 0.006 1.0 0.0002 0174 000y <Qu) UOSY <00NOS <004 0010 0168 <COUVOS QOO0 32N
Water Supply Wells
Gesje Well Field
Well G.3 <000 <00} 0.008 am <00NS <0.002 0008 «NOOK 0006 <O <GONOY <N} o0l «0m 0010 QMU <00t <001 0RS <0V CuXld 001S
Wel G-3A <0002 <00y 0.01) LU <0.003 <0002 0?77 <VOUR 0001 «000N <0ONCY <001 Q004 <O GO0l <0000 <C¢ <001 0O <O 00N 0012
Well G.2 <0.00> <00} 0.0 (V] 00018 <O0UIS  OWK? <O00F GOO1 <0008 <O0O0Y <001 0N <001 <OUN <VONNS <003  <UO!  0ITh «0ONN OOND (2007
well G.4 <0.000 <00} 0.002 a@ «O001IS <«0.001%  OOMD <0008 OO0 <O <6000 0001 0001 <001 <0000 OO <008 000 0100 <0000 0019 001
Well 6.8 <0002 <00} «0.001$ o <00S 00018 OMNNS «OVOR 0051 <«0OUN <0000 <0001 0wl «0M 0Pt «ONO0S <004 <00} OO0RY CGOUDd V012 00X
Well ¢i.o «0.002 <00 0.002 am «00MS <0032 00041 <0008 0002 <000 OO 0wl 000! «0m 001 <0000 <004 «UOl 008 <0UONCY 00621 0010
los Alsmos Field
Well LAIB <0.002 <0.0} a0ns [(R) <«00MS  <0.OOY 00258 «<000R O0.02% <«00NY <00 «0QO0) 0019} (00: 00000 ~S QUGS vt qUUl U6 <UL OO QNI
Well LA-2 <0002 <00} a00%8 a4 <0 0018 0.0037 00221 <0008 <0001 <000} <000 <OV} 00119 <00} Al <0.000F <04 00! 01146 «0UMIY OODNL OMIT
Well LAY «0.002 <003 a0 008 <0.00158 <0002 00088 «000R 00'e <000 «00002 «00O0i 000% <001 gl OIS <O <001 {(119] <OKRLY 0019 O0(R
Well LA-S <0.002 <0.0) 0.002 (i <«0.001%  <0.002 00M3 <ODOR <0001 <0D0ON <0000 <0001 00M7 <001 <0001 <OOUUS UL U0l 16 <OMEY gOX® O0UW
MAIN AQUIFER SPRINGS
White Rock Canyon Springs (Perimeter and Off Site)
Growp |
Sanda Spang «<0.0008 0.2 0002 aa «0.000% Q008! «0.000% N‘A 000S Q40 «0.0007 0188 N:A oOe 000 <0002 <UON NA 0326 <0000S 0008 0003
Sprng 3 <0.0008% a0 0002 a <0000 000 0ons? NA <0008 00 <0.0002 000} NA <0006 00N <0002 «DON NA DT <D O01S ONS
Spnng (A <0000 onl 0002 [(1e] <0.000% 000N 0aoss N/A <0005 Q0! «0.0002 ool NA «0008 0001 <0002 <00 NA 0220 «00ms 001 ome
Spnng JMAA <0 0008 0.08 0.00} aas <0000f <0002 [+10 112 N/A 0008 Q12 «0.0002 0.m? NA <00 000! <000 <003 NA Q66 <0000 007 G
Spang 4 «<0.0008 «<0.008 [+ +2J aan <0000 <0002 Q00ss N/A <0008 Q0 <0000Y <0O0MS N-A O8M OO0 <0002 «O0ud NA QI <000S G010 000}
Spong 4A <0.000% Q.01 0.0Mm aw «0.0005 001\8 o] (N} N/A <000y 0@ <0.000) <0000S NA <0006 0001 <0002 «OuU} NA 01 <0005 00 004>
Spnog § «<0.0008 o 0.00) aay aonos 00089 00058 NA <0006 0Q' <008 am) NA <0006 000! «OU2 «<OM) NA 000} <00 <0@WY 000
Spnng SAA <0 000s 002 0002 a0 «00N0S 00007 «O0000% NA 00 1Y «00002 0 28 N'A <0008 <0 UM0S <0001 <00} NA 0227 <00uns Q00! <Q.OUS
Ancho Spnng <0.000% 0.2 0.001 am «0.0005 <0 0008 00033 N/A 0004 Q11 <0000 0.008 N'‘A <0008 00N <0001 «O0ON NA O0F «<OUOS OO00F <C.O0%
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Table VIil-3 (Cont)

Stative ~ Al IS B -3 cd «~ Co (" Fe He Mo M N [ S s S n \ 2

Greep 11
Spnng SA <0 0004 010 0002 am «0000%  <0.000¢ 0008 NA 0004 ()4 <0000 0 uo4 NA <0008 00U <0001 «00% NA 01% <000 0014 <OUN*
Spnog 6 «0.000% 002 000) ax@ «0 0004 <0 000¢ 00049 NA <000 a0 0 0008 0002 NA 0006 Q001 «000) <00} NA 008y <0000 OO0 OWGm
Siming 6A <0 0005 oar 002 an «0000¢ <O ous 000\ NA <000 @ <OO0m2 oam NA <0008 «0000% <2001 <OUN NA OGS <UD OUUR «0UD%
Spang 7 «0.000% 01 0ao2 o <0 0UD% <0 00US 0ua2s NA «0000 007 <0000 <000} NA <0008 UUN] «<OUD) «0Q} NA 006 <00 000 <000%
Spnag & <0 000% <0 OCF 000} aos «0 104 0.0008 00026 NA <0002 ao <00002 <0002 NA 000R 0001 <000) <0Q' NA 014 <«v000* 0014 QLD
Spnag RA «0.000¢ oar 0002 a0 . 00 0000 00011 NA <0007 4 <0000 <00 NA <00 «O0N0S <000; <0Ql NA 00 QU 00 O
Spang © <0 0008 000 <000} (11} <« UNo* 000)° 00024 NA <0002 Q17 <000 v a0t NA Gw GON «COD1 <0Q@ NA 002 0000¢ VR <M
Snng OA «0.000% oo 0001 aq <. 0 <00t o004 NA <0002 O <0000 <000} NA 0010 «0000% «<000] «0Q} NA 00V <0000¢ GO 00N
Doe Spning «0 0008 o1 0002 ax «0 Q00 0o 0110 NA <0002 Q00 00002 0022 NA <0008 00N, <0QQ0) 00 NA 00 <0000 COOR «<0OOX
Growp 11
Spang 3 <0 000% 0e oot (4 «C ONO* oause 00004 NA 0024 Q9% «ONOM 0107 NA 00NT 00M «000) «0QY NA 020 <000 00 0000
Spang 2 <0 000% 01 [ e aos <0 0008 0ous) 00m? NA 0010 Q0 «00002 0 006 NA <0008 00N «UODZ <00} NA 02% <0 00! OO0
Growp IV
1a Meuts <0.000% oa 002 aes <0001 <0 00% 00X NA <0007 us «00002 0002 <0006 <001 Q000 «0000% «<O04 NA 0TM <«OMNgl 000 OB
Spang AR «Q 000¢ 07 of1 QX «0 0008 <0002 00O+ NA 0012 110 «<0OOU 001} NA 0007 CUWDX «0002 <OO* NA 020 «0U00* voW 000

Other Off-Site Springs
Saaed Spnng <0 0oms (B «002 004 <000} <0004 00050 NA <0007 QX <0000 00% <0006 «00! OWI «OURE <004 NA 0480 <«OO0D) 0014 OC®
lodian Spnag 000} )8 007 Qo a0 00Vs0 0020 N/'A <0007 1000 <0000 1300 <0006 <001 0199 «0000* G607 NA 14N 00012 010 6O

ALLUVIAL CANYON AQUIFERS

Padioactine Effluent Kelease Arces
UP.1os Alames (anyoms
LAOGC <0 oo 21 oo «002 aon? <oonl 00070 <000 00!V MO0 0000} 2080 V00" <00 O0W QWO <0 <002 Q0" O INYV. Gk
LAO] «0 0o 08 0002 «002 Q0004 <0002 0014 <000} 0005 QR 00002 0067 01% <000 OQO' «VUOU* «ODY <00 U0V uEN® OOOh O8]
1AO.2 <0 000N a’ [111 ¢ ax» QOuoY <0002 W <000 001! 06 <OmO2 010} 200 «U0XID OO OUND™ «O0' <UND 0120 <ot G GON
TAO-Y <000t 14 oon2 ox oY <0002 a4s?  <00ny 000% 1 [ 4N 0192 0Oy «00XK 001! O <00 O0G2 0!I  Q@xs DMm™ (69
LAO-3 <0 ont [ 3] L 001 a2 ooy 0002 QU1 <0008 000y QX <iEn: oM 0017 <O 0N OIS A0 AN U™ SOt 0 oot
LAO-4 $ 0 0 06 o ald aonos  oon? 00U\ <000 0021 0X  <Oowul 0083 OO <O0XN Q01 KIS U0y 00U R Jowmud o pud
Mortandad Canyon
M) <0 0ons 0 oo o <S¢ <o ans (111 X IR iYiL] 0006 O <O 0049 00 0]  OMM  dkiie GOSN <O OM cams On 0]
M(Y 4 <0 < 28 0 e an amnt uinan [0V PSRN T 1) uos) 10 <0'oe L Jof N0i0 «00: UGIA R Uiy < Uiae GWBR® LG et
MV <0 0us 02 0 008 010 amis <gmus 00122 «00N 00' 0w 0 0w 0 MR 001! «uo: 00N ORI COM U008 LV JOIREDT Uy (et
MY 60 <0 00N0* w 000% (LR oMyl «0002 0L <Oor 0068 MO ame o} 001S Q0M 00ls <«OBEE 00N <L G @S Dol timw
MO0 ? 0001 A2 0 00n 01] 00X <0002 00188 «OQO! 004) 260 J0019 068~ 0018 00N unN (Ml 00 <0t 00 JuaRK 0607 6%
MYy TS 000! ro (4100 3 010 o< <0mn? 001°: <00 002* 240 om0 0 N0 U4 00N 0017 QamIt V0N <003 It cu@t 00ZY iSs

(Hher Areas
Pajaruo Canvom
AN 0ot 01 0003 (4] NA 0001k NA <O0F OXM 990 O OuNe 2 M0 oM «<0C! O 00 <O OO VIO cuoun Na uen
oD [ 11} 1 oont ao0s NA o NA «OUK D017 1400 0 000* 070" UM 0010 0AY, AUt <008 ao ol e NA e
Ko 000} 02 000 oo NA omioe NA «<Q0Gh 00 <0 aom} LT AN 00 <0U! oM aOmt <0M QO (89 JOam: NaA oull
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Table VI1I-3 (Cont)

Station A A ~ [} H d 0 Co M be 1™ Mp MmN [ 2 * S > n \ In
PERCHED SYSTEM IN CONGLOMERATES AND BASALT
(Puebloll.os Alamos/Sendie (‘emyon)

TW-1A <0 oo} [e]1 7] 0007 o <0008 Q0004 oae «000F 0047 s 00002 O 000 <001 Q0% 013X «O(m 00N 617 «0um! OO0 Q140

TW.2A <0 ound U <Q aq «000s  O0I0N 00064 <OO00R O0LsS Qs [ 110 00712 0007 «00} OUNY <QUUOS <001 <001 O0G OO 00U (K

Hasalt S§ning 000 <002 (LT R a7 <00 <0000} OIS <00t oM a1l Q Qo au? G004 «002 OO O00DM «UU' <002 01} «<Owx) OUOl¥ 00
PERCRHED AQUIFER IN VOLCANICS

Wate: Canyon Gatlery <0 o0 om aoms <001 00018 <0002 000} <«QOR 000 Q4 <000 <«000) «000] <001 «UUN] <O LGBt <VO) G4 <0000 QUOt Q0w

< < < < d U d ¢ c &

Dnnking Water System Limst 008 am 00 aos 10 al Q002 a0s [ ow <0

Livestoch and

Wildlife Watenng

L3
Luoit S0 a ‘0 (1] 10 10 oS 00t al Q0% 01

]
Less than symbol (<) means measurement was below the specafied derecton hmt of *br analyucal amethod

b
N'A means spalvais mnt perfuraied, loat 1n scslysis, o cempleted

¢
Maxmum contaminant level, prmary staudasd (NMEIL 1991 EPA 108951 see Appeadis A.
[}
Migmum contamunant level, secvaniicy standard (EPA. 19890), see Apprals A

[ 4
New Men o Steam Standand for Lavesiovh and Wildlfe Watenog (NMWOCC 199]), sre Appendiz A
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Samples from some of the springs in White Rock
Canyon showed levels of ironand manganese that
would exceed dnnhing water system secondary stian-
dards, butare nsturally occurring levels generally
consistent with those observed previausly. One sam-
ple, from Doce Spring, showed a level of chronium that
exceeded the drinking water system standand; this fevel
s sncoasistent with the fevel seen Jast year snd is sus-
pected of being inadvertent sample contamination.
Sclenium level inone spring, Indian Spring, exceeds
the Jivestock and wildlife watering limit, however, the
analytical detection limit for selenium this year is itsell
above the standard, and the value is less than twice the
detection limit. The source will be sampled again in
192,

Analyses for organics were performed on sonwe
proundwatens this vear. The analyses included the
volatile, semivolatile, and PCB analyses (see Table
[-21 for detailed listings of parameters). None of the
analyses detected the presence of any of the com-
pounds. Fhe sources sapled included Water Supply
Wells G-1, G-1A, G-2, G-3, G-4, G-5, G-6, PM-2,
PM-3, PM-4, LA-IB, LA-2, LA-3, and LA-S; Test
Wells ‘TW- 1A and TW-2A; Basalt Spring; and the
shallow alluvial groundwater observation wells in Laos
Alimos Canyon (1LAO-1 through LAO-4.5) and
Mortandad Canyon (MCO-3 through MCO-7.5).

D. Leng-Tenu Trends

I. Main Aquifer.

The long-term trends of the water quality in the
main aquiler are simple (o summarize: no concen-
trations of rad, nuclides above detection limits (other
than an occasional analytical statistical outlicr) have
heen measured on water samples from the production
wells o test wells that reach the main aquifer. There is
no indication that any contamination of the main
aquifer kas occuried as a result of Labaoratory
operations,

In 1990 a special large volume sample
{approximately 200 1) was collected for analysis of
plutanium isotopes by unique extra-low-level mass
specttometric measurement facilities available in the
Isotope Grochemistry Group (INC-7) at LANL. The
sample was collected {rom one of the newly drilled
production wells, Otowi-4, near the end of the aquifer
pumping test in April 1990. The results showed less

than O.OO0OK pCicLof <Py, with the Tt being con-
strsined by the value of the analytical method blanks
rather the nany inferred actual presence of plutonium.
This detection limit is about 1,000 times smaller than
levels derected i routine radioche mical methods at
LANL, which have a detection limit of about 0.1 pCicl,
1or S0Py These results turthes contirm thist opera-
tion of the Laboratory over the years has had no
mcasurable effect on the main aquites.

The long-term trends of water levels in the walter
supply and test wells in the main aquiter indicate that
there is no major depletion of the resource as a gesult of
pumping for the Los Alamos water supply. [n the cen-
tral part of the platcau, water levelds in Fest Wells 2 and
3 have declined about 1.6 10 12 (25 <46 11y in stightly
more than SO years or Jess than a 0.25 mlyr. Test
Well 3 is located about 1.6 km (1 mi) from the nearest
supply wells (PM-S and PM-3); Test Well 2 s about
3.0 km (2 m). Noanpumping levels in Supply Well
PM-$§ have declined about 10 m (32 {1y in 10 years and
in PM-3 have declined about 8 m (26 11) in 26 ycars,
PM-3, the largest producer of all the wells, provided
about 220 mitlion gallons a yvear or 1674 of the total
water supply in the lastsevesal yeams. Near the south-
cm boundary of the Laboratory, water levels were
mogitored in Test Well DT-9 trom 1960 10 1982, when
a pump was installed. The water level deelined a total
of about 1.m (3 1) in the 22 yeans. The initial yeams of
this decline occurred before any of the Pajarito ficld
wells were drilled and inust be attributed to a geneal
regional trend unatfected by pumpage. Thus, the
decline observed in the test wells to the nonth and in the
pumping wells is probably partly attributable 10 a
general trend in the segional aquiler.

In the Guaje Well Field northieast of the Laboratory,
the average 1991 nonpumping water levels inthe wel!
ticld remained about the same when compared to the
1990 water levels. Incereased or decreased puimpage i
individual wells during the year sesulted in slight
declines or increases in water levels in that panticular
welll The overall nonpumping levels have declined an
average of about 19 m (62 1) for the entite ficld in the
past 40) yeans.

The Los Alamos Well Field will be retired from
service after 1991, The production dusing 1991 was
from wells LA-1B, LA-2, LLA-3, and LA-5. The pro-
duction decreased about 62 million gallons from 187
million gallons in 1990 to 125 million gallons in 1991,
The well ficld contributed about 977 of the total 1991

Vil-1v
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prodduction. From 1952 10 1964 the production wis
high, varving from 350 million gallons in 1957 10 627
unthion gallons in 1904 as the Pajarito ficld was added
to the systenn. The averge witer level in the ficld
declined about 17w (01 10 from 37 m (1214 {1} in 1951
1o 35 m (182 1) in 1904 Since 1965 the production
tran the Gicld has penerally deereased. As a result of
the reduced pumpage, the water lesel inthe Licld has
weeovered. The average wates level has recovered
about 21 m (68 1) from S5 m (182 1) in 1963 10 35
(11 1991, With end of production trom the ficld
there should be a pencral water recovery in the field.

2. Alluvial Canyon Aquifers.

Long-term trends ol radionuclide concentrations in
shallow alluvial groundwater in Mortandad Canyon
(the current radioactive eftlueent release area for the
winste treatment plantat TA-30) ase depicted in
Fiwo VIE-20 The samples are from Observation
Well MCO-6, inthe midreach of the canyon. The

combined tota) of “%Pu and “¥-2%9Pyu concentrations (in
solution) are relatively constant, (Tuctuating up and
down in respoase 1o variations in the treatment pla
clttuent and sty runoff water that cause some
dilution in the shallow alluvial water. The tritivm
concentration bas uctuated almost in direct response
10 the average annual concentration of tritivm in the
TA-50 effluent, with a time lag of about | year,
Because of the analytical problem discussed in
Section VILC.1 and Table VH-1, the 1991 data are not
shown in Fig. V1I-2.

E. Special Studies
1. Main Aquifer.

a. Age of the Water. Inan cffort to better
understand the nature of recharge 1o the main aquifer in
the Los Alamos area, a series of special measurements
has been initiated on selected water samples. This
cooperative effont, involving rescarchers in the

MCO 6 IRTIIM and PHYTONIUM CONCE NTRATIONS
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Fig. V11-2. Obscrvation Well, MCO-6 tritium and plutonium concentrations, through
1990. (Graph does not include 1991 data because of analytical problems.)
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Laboratory’s Eanth and Environmental Sciences and
Iwotope and Nuclear Chemistry Disasions and stald
from mother DO installation, is attempling to apply a
rnpe of geochemical techniques ased o measure-
wients of both sadioactive and stable isotopes to help
identity specilic sourees and estinate the age of wates
in the anain aquiler. To date, low-detection Bimit tes-
tinm analyses have been completed on 12 samples from
spritigs it White Roch Canyvon and S samples from
wells into the nvsin aguiter (Goll 1991). These data ane
summanzed in Table Vil-4.

The values for tritium o the water range Trom Jess
than detectable 1w about 7 pCivl, with one value about
18 pCirLe The highest valoe, for Doe Spring in

Chaquelu Canyon, s a sample that must be collected
ina poolan the sticam channel aftes it has flowed over
a rock tace for some distance and thus is subject 1o
wmixing vath some contemporary precipitation o
contamination in the sediments. (See also Section
IWV.E3 fer idfonmation on tritivm in sediments in
Chaquehus Canyon.) The values are all fess than values
lor tnitivm i contemporary precipitation {about 3 lo
OO pCi/Lrand muci less than the soughly 700 pCill.
that would e present now in water precipitated in
northern New Mexico during the 1962 1963 pegiod
when tritiwm from atmospheric nuclear weapons testing
was atits maximum. The conclusion is that there
cannot be any significant component of secharge from

Table VII-4. Low-Level Tritium Measurements in Groundwater Samples *

K 2Counting unce ftaintics are in parenthesis.

Vil-21

Sample Location Date of Sample Tritium (as HTO)
Springs in White Rock Canyon
Spring 2 Oct. 91 421 2 (0.36)
Spring 3 Oct. 91 1.65 z (0.39)
Sept. 90 3.40 2 (0.29)
Spring 38 Oc1. 91 0.13 £ (0.29)
Sept. 90 091 £ (0.29)
Spring 4A Oct. 91 2.40 2 (0.39)
Spring 6 Oct. Y1 1.78 2 (0.32)
Spring 6A Ot 9] 0.03 = (0.29)
Sept. 90 (.06 2 (0.29)
Spring 7 Oct1. 91 2.10 = (0.29)
Sept. 90 1.46 = ((.29)
Spring 8 Oct. 91 7.9 2 (01.55)
Scept. 90 S.K3 1 (0.29)
Spring 8B Sept. 90 4.66 2 (0.29)
Spring YA Oct. 91 1.78 = (().29)
Ancho Spring Oct. 91 4.21 2 (0.36)
Scpt. 90 340 = (0.29)
Doc Spring Sept. 90 17.71 2 (0.58)
Wells In Muin Aquifer
Well LA-1B Oct. 91 0.26 2 ((.29)
Well G-S Oct. 91 0.06 = (0.29)
Well PM-1 Oct. 91 1.65 = (0.32)
Well PM-S Oct. 91 0.29 = (0.29)
Test Well DT-SA Oct. 91 -0.23 2 (0.29)
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water precipitated during the last several decades in the
waler from the main aquiler. The interence s that the
witler is considerably older,

Preliminary inteepretation of carbon- 14 dats tor
samples trom the same five deep wells indicates that
the water ranges inage trom several thousand years to
more than 1,000 years (Spangler 1992), 1t is
anticipated that results from all the analyses will be
complete in 1992, and o full isterpretation will be
imcluded in "Environmental Surveillance at Los Alamos
durime 19927

b, Potential Communication between Test
Well L and Test Well 1AL A special study was
intiated in 1991 10 investigate the potential tor
communication between two test wells adjacent to cach
other in lower Pueblo Canyon. Test Wells TW-1 and
TW-TA are located in Pucblo Canyon upstrean from
the Los Alamos Canyon confluence. Those wells were
drilled by cable tool and completed in 1949 s
observation wells (Purtymun 1987a). TW-1A
penetrates toa total depth of 6% (225 11) below land
surlaces this entire length is cased and the bottom 3 m
(104t is sereened inthe top of the main aquiter in the
Puye Conglomerate. Two separate lavers of dense
basaltare jocated between the sereened intervals in
these twa test wells. Between 1951 and 1991, the water
levels in TW-1A have fluctuated between about 52 to
04 (170-210 1t) below land surface. These
Nuctuations were in response to stream channel
percolation losses, which have fluctuated widely during
this period in response 1o variable storm water and
stowinelt punoft, evapotranspiration fosses, and historic
(* v., prior to 1964) Laboratory ¢ffluent releases into
Fueblo Canyon,

The water ievels in TW-1 have fluctuated between
about 178 o 180 m (587-593 11) elow land surface
between 1951 and 1966, Since 1966, however, the
water levels in 'fW-1 have risen to approximately
153 1 (506 £1) below land surface. The reason for this
change is currently under investigation; however, such
increases could be associated with cither a leaky well
casing or natural percolation through the formations
surrounding the wellbore.

During late Septembes and carly October 1991,
TW-1and TW-1A were tested as follows. A recording
pressure transducer was placed in TW-1A to monitor
water level fluctuations while TW-1 was pump tested.
TW-1 began pumping on September 23, 1991, at a con-

VII-22
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stant rate of .35 gpm. Within severai houns, the water
level in TW- ! had declined by approximately 23 m
(75 11) below its static level. This pumping rate contin-
ued for approximately 15 days; however, the drawdown
levels in TW-1 gradually approached a constant 24 m
(%0 11). During this period, the water levels in TW-1A
only responded to atmospheric pressure fluctuations,
these TW-1A water level fluctuations were Jess than
0.3 m (1 11) and are directly correlated with corre-
sponding atmospheric pressure fluctuations. Eleven
water sampler. were collected from TW-1 during this
period tor chemical analyses; these data are summa-
rized in Table VII-S. When the pump at TW-1 was
turned ol the water level recovered back to previous
static levels within 24 hours. TW-1A was then pump
tested at approximately (0.5 gpm for several days, and
water levels were simultancously recorded in TW-1,
Approximately 2 m (7 ft) of total drawdown were
observed in TW-1A during this period; however, no
corresponding waler level changes were observed in
TW-1. Three water samples were collected from
TW-1A for laboratory 2nalyses during this seeon
pump test period. Throughout the pump test periods at
TW-1 and TW-1A, additional watcr samples were also
collected at TW-2, TW-2A, APCO-1, and Basalt
Springs; these data are summarized in Table VII-S.
Major ion water quality data from TW-1 and
TW-1A were compared to major jon waler quality data
from Pucblo Canyon surface waters and shaliow allu-
vial waters (i.c., from Obscrvation Well APCO-1
located near the Pucblo-3 sample station). These anal-
yses suggest that the water quality in TW-1A is prac-
tically identical to that in the surface stream (Pucblo-3
surface sample st.tion) and in the shallow alluvium
(APCO-1 sample at about 3 to 4 m [10-12 ft] below
land surface) as expected. Furthermore, the relative
proportions of major jons (i.c., Ca, Mg, Na, K, *CO,
*HCO, Cl, and SO) have not significantly changed
over the years. Howewver, the water quality in TW-1, as
characterized by major ion concentrations, is distinctly
different from TW-1A, APCO-1, or Pucblo-3 samples,
as scen in the SUIT pattern diagrams shown in
Fig. VII-3. The Stiff patterns for TW-1A, APCO-1,
and Pucblo-3 surface waters are very similar because
major jon concentrations are similar. It is apparent that
TW-1A is in hydraulic communication with surface and
near surface waters in Pucblo Canyon as expected.
Furthermore, these Stiff pattern similaritics have
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Tuble VII-S. Water Quality in Fueblo Canyon

\

Average Water Quality Values (cone in mg/l)®

Basalt
1ocation TW-1 TW-1A TW-2 TW-2A APCO-] Springs
No. of
Sumples 10 3 3 3 2 2
Analysis

Ca 45.9 24.7 6.5 33.7 21.8 22.0
K 34 6.9 2.0 34 12.0 5.0
Mg 9.7 69 1.7 7.1 37 49
Na 16.0 68.0 39.0 22.3 73.0 36.0
HCO3 W6 137.3 98.0 83.0 140.5 57.5
co3 4.1 5.0 5.0 S.0 5.0 5.0
Cl 4().1 52.8 48 47.5 45.1 6
NO3-N 6.1 2.2 0.0 2.3 1.1 7.3
so? 23.6 28.3 1.8 22.5 29.9 45.2
PO.P 0.2 33 0.1 1.4 7.0 11.2
F 0.4 0.6 0.8 0.2 0.7 0.6
Sio? 46.5 350 14.7 47.3 62.5 49.0
T™DS 176.6 202.0 55.3 182.0 139.0 215.0
phit 6.7 6.3 6.8 6.8 6.3 7.07
Temperaturet 15.1 13.0) 16.0 14.6 16.6 17.9
Conductivityd 2687 306.0 183.7 166.7 355.0 254.0

aSamples collected September 23 to October 10, 1991,

YStandard units.
Degrees Celsius.
dUnits of pmho/em.

remained relatively constant since at least 1981, The
major ion pattern for TW-1 is distinctly different from
the other samples and has maintained its current pattern
over the past decade. These data suggest that TW-1 is
basically isolated from surface and near surface waters
in Pucblo Canyon and has been for at least the past
decade.

The SHiff diagrams for TW-1 may also be showing
subtle changes in water quality over the past decade
{note the increases in chloride and sulfate concentra-
tions over time) possibly reflecting slow percolation
from the stream channet over decades, or they may be
reflecting nurmal temporal variability. However,
current and historical water quality data do not
conclusively answer this question.

If TW-1A and TW-1 were in relatively direct
hydraulic communication via a lcaky wellbore, then
onc would also expect that rapid water level fluctua-
tions in these wells would be correlated over time.

VII-23

Indced, one might logically expect these water levels to
also be in cquilibrivin during nonpumping periods. On
the other hand. if there is a natural hydraulic communi-
cation through the formations separating the respective
well screens, then one might exnect lowes frequency
nonpumping watcr levels to be correlated. If these
water levels are not correlated, then one would likely
conclude that TW-1A and TW-1 are not in hydraulic
communication. In addition, water level fluctuation
data should also corroborate findings implicd by major
ion waler quality data. Long-term, high-frequency
water level fluctuations must be monitored to answer
these questions conclusively. Additional study will be
recessary (o completely determine the significance of
tac higher water levels and chemical quality changes in
TW-1.

c. Water Production Records. Monthly water
production records ase provided to the State Engincer’s

Officc under the water rights permit held by the DOE/
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Fig. V1I-3. Pucblo Canyon water quality.

for the Los Alamos water system. During 1991, total
production from the wells and gallery for potable and
nonpotable use was 5.55 x 100 m? (4,493 ac-11). This
production amounts to 817% of the total diversion right
ol 6.8 x 100 m?* (5,541 ac-f1) that is available to the
DOE under its permit. Details of the performance of
the water supply wells (pumpage, water levels, draw-
down, and specilic yicld) and their operation are pub-
lished in a serics of separate seports, the most recent of
which 1s "Water Supply at Los Alamos During 1989°
(Stoker 1992).

2. Vadose Zone.

A special study, "Extent of Saturation in Mortandad
Canyon” (Stoker 1991), provides some imponant infor-
mation on the movement of moisture and contaminants
in the unsaturated tff beneath the alluvial aquifer in
that canyon. Mceasurements of moisture content from
several core holes that penctrated the saturated portion
of the alluvium all exhibited the same pattern. Data
from one of the holes (MCM-5.9) are shown in
Fig. VII-4 as an example. Most values for gravimetric
moisture content in the Tshirege wil beneath the allu-

N
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vial aquifer ranged from 10 to 30%, carresponding to
about 20 to 60% of saturation. There were one or more
peaks at bigher values, approaching 90% of saturation
near the comtact with or in the Tsankawi tuff and the
fluvial Cerro Toledo rhyolite deposits on the top of the
Otowi member of the tuff, at depths around 30 m

(100 11). In the Otowi tuff, the gravimetric moisture
content decreasced and leveled off at about 12 to 18%,
which corresponds to 20 to 40%. of saturation.

A similar pattein occurred in a core hole (SIMO-1)
further downstream in Mortandad Canyon on San
Ildefonso lands past the end of the alluvial aguifer
(EPG 1992). The gravimetric moisture content was
somewhat Jower in the Tshirege tuff but still with some
higher peaks in the vicinity of the Tsankawi, and then
gradually increasing in the Otowi tufT to 10 to 20%,
which cosresponds to about 20 to 40% of saturation.

In other canyons the basic pattern of moisture dis-
tribution appears to be repeated. One core bole was
drilled in Sandia Canyon south of TA-53 in Junc 1991
as part of a special investigation regarding potential
lcakage from the lagoons at TA-53. The bolc was
located in a side drainage that flows only occasionally
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with natural runoff and did not penctrate any saturated
zone. Data from that hole are shown in Fig. VII-3. As
in Hole SIMO-1, there are peaks of moisture just above
and in the Tsankawi, and then gravimetric moistuge
increases and levels off between 15 and 20%., which
corresponds to 25 10 30% of saturation.

A coie hole was drilled in Potrillo Canyon in
November 1991 as pant of a special uranium transpon
study. The bole was drilled in an arca where significant
volumes of natural runofY infiltrate during the rainy
scason but no saturation was encountered. Data from
that hole is shown in Fig. VII-6. The gravimetric
moisture content in the Tshirege tuff is relatively high,
between 15 and 25%. In the Tsankawi the moisture
content dips and peaks sharply; once into the Otowi
wft, the moisture content levels off at 10 to0 11%.

The data sugpest there are some complex variations
in hyd:ologic propertics in the layers from the base of
the Tshirege through to the top of the Otowi tulf ihat
significantly affect the movement of moisture in the
unsaturatced zonc. These data also indicate that mois-
ture conditions in the Otowi tuff become very uniform
with only moderate diffcrences in magnitude depending
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Fig. V11-4. Monandad Canyon moisture and tritium profiles.

on whether there are saturated conditions in overlying
layers. Additional ticld data and theoscetical
interpretation will be required to confinm the patterns
and quantify movement.

The basic conclusions of the Mortandad study
regarding the movement of radioactive comaminants
below the alluvial aquifer are (1) soluble or panticulate
radivactive conslituents bave moved Jess than about
3 m (10 f1) into the unsaturated zone benicath the allu-
vial aquifer, and (2) tritium, as tritiated water (HTO),
has moved at Jeast 46 m (150 f1) below the alluvial
aquifcr, to a total depth of about 59 m (195 ft). The tri-
tium Jata for cores from hole MCM-5.9 (the decpest
corchole drilled to date in Monandad Canyor) are
shown in Fig. V11-4. Tritium concentrations decrease
by a factor of about 100 between 46 and 59 m (154 and
195 f1), supgesting the possibility that tritivin may not
have moved much deeper in the almost 30 years since
cifluents were finst released from the TA-50 treatinent
plant. However, this possible conclusion must be con-
sidered tentative until additional, deeper core boles can
confirm the pattern.

VII-25
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MOISTURE AND TRITIUM PROFILES ON JUNE 25, 1991
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Vill. QUALITY ASSURANCE AND SAMPLING PROCEDURES

Quality assurunce Includes all of the plunned and systematic actions and
activities necessary to provide adequate confidence thut a system or process will
perform satisfactorily. Every monitoring and compliance activity sponsored by the
lLaboratory's Environmentsul Protection Group (EM-8) has its own quality

assurunce program with documented samplingy procedures.

The Environmental

Chemistry Group (EM-9) also has a documented quality assurance program for

sample analysis and data verification.

A. Organization

The Laboratory is managed by the University of
California (UC) for the Department of Encergy (DOE)
and is obligated to report both to the UC and to the
DOE. The Laboratory contract is administered through
the DOE Los Alamos Arca Office (LAAO) and the
Albuquerque Operations Office (AL). The Laboratory
Dircctor is ultimately responsible for all Laboratory
activities. However, technical and administrative
responsibility and authority are delegated to
directorates and suppont offices.

The Director is supported by a Deputy Director, an
Exccutive Staff Director, cight Associate Directors, two
Associate Directors at Large, the Controlles, Laboratory
Counsel, the Director of Human Resources, and the
Office of Public Affairs.

The Environmental Management (EM) Division is
the primary Laboratory support program in all envi-
ronmental activities. The Division initiates and
promotes a comprehensive Laboratory program for
environmental protection and has primary responsibil -
ity for environmental surveillance and regulatory com-
pliance; manages the Laboratory’s waste management,
corrective action, cnvironmental chemistry, eaviron-
mental protection, and ecnvironmental restoration
programs; and maintains a record of Laboratory
documents related to environmental matters and
provides data to Laboratory managers for trend and root
causc analysis. Although the Laboratory Dircctor has
primary responsibility for environment, safety, and
health (ES&11) management, EM Division provides
linc managcers with assistance in preparing and com-

Kplcling cnvitonmental documentation such as reports
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required by the National Environmental Policy Act
(NEPA) of 1969 and Resource Conservation and
Recovery Act (RCRA). With assistance from Labo-
ratory Counsel, EM Division helps to define and
recommend Laboratory policies with segard to applica-
ble federal and state environmental regulations and
laws and DOE orders and directives.

The EM Division organization and groups within
the Division are shown in Fig. VIII-1. EM-8 assists
operating groups in complying with federal, state, local,
and DOE environmental requirements. This group also
bears primary responsibility for monitoring the ambicnt
cavironmient and cvaluating past, present, and future
environmental impacts from Laboratory operations.
EM-8 bears principal responsibility for obtaining
permits and approvals from applicable envisonmental
regulatory authonitics and oversees corrective aclions
required in compliance orders and interagency
agreements with regulators.

EM-9 provides analytical services to the
Laboratory’s cnvironmental, waste management,
radiation protection, and industrial hygicne operations.
EM-9 is responsible for quality assurance for the health
and environmental analytical work. EM-9 curreatly
participates in the following Interlaboratory Quality
Assurance Programs:

* National Institute for Occupational Safety and
Hecalth, Proficicncy Analytical Testing Program;

* Environmental Monitoring and Support
Laboratory, Cincinnati (EMSL-CI) Drinking
Water Program;

«  EMSL-CI Water Pollution Study;

/
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Environmental Protection Agency (EPA)
Environmental Monitoring Systems 1 aboratory -

a2
Las Vegas;

e Environmental Measurements Laboratory;

* National Pollutant Discharge Elimination
System (NPDES); and

+  DOE Beryllium Intercomparison Study.

The Waste Management Group (EM-7) manages
Laboratory-gencrated liquid and solid wastes to reduce
the impact of the release of radioactive and hazardous
matenials to the environment while ensuring that
requitements for regulatory compliance are maintained.
The group also maintains the program for monitoring
the constituents of the radioactive liquid waste streams
at the Laboratory. The Environmental Restoration
Group (EM-13) is responsible for compliance with the
Hazardous and Solid Waste Amendments (HSWAs)
and Module VIl of the RCRA Operating Permit and
coordinates any Comprehensive Environmental
Response, Compensation, and Liability Act activitics at
the Laboratory. The primary objective of EM-13 is to
implement assessment and remediation activities as
required for polential release sites and contaminated
facilitics at the Laboratory.,

The Health and Safety Division (HS) is also key in
implementing the Laboratory s environmental program.
The Health Physics Measurement Group (HS-4) and the
Health Physics Policy & Programs Group (HS-12) are
respousible for monitoring radiological aitbome
cmissions from stacks around the Laborataory, for
main@aining stack emission plans and qualily assurance
documentation, ard for preparing annual reponts. The
Risk Management Suppont Group (HS-3) helps
communicate cnvironmental policies to Laboratory
cmployces and ensures that appropriate environcental
training programs are available.

Sceveral committees provide environmental
concurrence and review functions for Laboratory
operations. The Laboratory’s ES&H Questionnaire
Review Committee provides reviews of proposed
projects to ensure thatl appropriate environmental, as
well as health and safety, issues are properly addressed.
In 1991, the committee reviewed 211 questionnaires.
The day-10-day questionnaire and review process is
managed by HS-3. The Laboratory Environmental
Review Committce seviews and concurs with NEPA
documecntation for projects prior to submittal to DOE.
The ES&H Council provides senior management level
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ovensight of envitonme ntal activitics and policy
development.

The Laboratory Assessment Office is an indce-
nendent environmental appraisal and auditing program
which verities appropriate implementation of
cavironmental requiroments. The Quality Operations
Office performs quality assurance (QA) and quality
control (QC) audits and surveitlance of Laboratosy and
subcontmactor activities in accordance with the Quality
Assurance Plan for the Laboratory and for the specific
activity, if one is required. The Emergency
Management Office is responsible for the Laboratory’s
Emergency Response Plan, which is designed for
prompt mitigation of all incidents, including those with
cnvironmental impact, and provides the means for
coordinating all Laboratory resources in the mitigation
cffon.

B. Quality Assurance Program

Quality is the extent to which an item or activity
meets or exceeds requirements. QA is all of the
planncd and systematic actions and activitics necessary
to provide adequate confidence that a facility, structuse,
system, component, or process will perform
satisfactorily in scrvice. Each monitoring activity
sponsored by EM-8 maintains its own QA program
(QAP) for its activities. Programs are unigue to
activitics but are guided by the need 1o establish
policies, requirements, and guidelines for the effective
implementation of regulatory requisements and to meet
the requirements of DOE Orders 5400.1 (DOE 1988a)
and 5700.6B (DOE 1989b), by the following criteria:

¢ Organization

* QA program

*  Design control

¢ Procurement document control

¢ Plans, procedures, and drawings

¢ Document control

¢ Control of purchased items and services

* Idcentification and control of data, samples, and
items

¢ Contro] of processes

* Inspection

¢ Test control

¢ Control of mcasuring and test cquipment

* Handling, storage, and shipping
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at levels between 0 and 80 mR using an 8.5-mCi 137Cs

Status of inspection, test, and operations

¢ Coutrol of nonconforming items and activitics
¢ Corrective action

* QA records

*  Audits and surveillances

QAPs for cach environmental monitoring program
performed by EM-& have been dratted for inclusion in
the Environmental Monitoring Program, currently
being revised. The QAPs will be revised under DOE
Order 5700.6C (August 21, 1991) within three years.
The Laboratory's Quality Operations Office has
recently distributed guidelines for revision which
indicate that the existing 18-point program used by
DOE Order 5700.6B will be replaced by a 10-point
program.

. Sampling Procedures
1. Thermoluminescent Dosimeters.

Thermoluminescent dosimeters (TLDs) used at the
Laboratory are lithium fluoride (LiF) chips, 6.4 mm
square by 0.9 mm thick. The TLDs, after being ex-
posed to radiation, emit light upon being heated. The
amount of light is proportional to the amount of radia-
tion to which the TLD was exposed. The TLDs used in
the Laboratory's environmental monitoring program
are insensitive to neutrons, so the contribution of cos-
mic neutrons 10 natural background radiation is not
measured.

The chips are anncaled to 400°C (752°F) for | hous
and then cooled mpidly to room lcinpcraturc. This is
followed by anncaling at 100°C (212°F) for | hour and
again cooling rapidly to room temperature. Forthe
anncaling conditions to be repeatable, chips are put into
rectangular borosilicate glass vials that hold 48 LiF
chips cach. These vials arc slipped into a borosilicate
glass rack so they can be placed all at once into ovens
maintained at 400°C and 100°C.

Four LiF chips constitute a dosimeter. The LiF
chips are contained in a two-part threaded assembly
made of an opaque yellow acetate plastic. A calibration
scl is prepared each time chips are anncaled. The
calibration sct is read at the start of the dosimetry cycle.
The number of dosimeters and exposure levels are
determined for cach calibration in order to cfficiently
usc available TLD chips and personnel. Each set

Qtaius from 20 to 50 dosimeters, which are irradiated
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source calibrated by 1he National Bureau of Standards.

A factor of 1 mremn (tissue) = 1,050 mR is used in
cvaluating the dosimeter data. This factor is the recip-
rocal of the product of the rocntgen-to-rad conversion
factor of 0.958 for muscle for }37Cs and of 0.994, which
corrects for atte nuation of the primary radiaiion beam at
clectronic equilibrium thickness. A rad-to-rem
conversion factor of 1.0 for gamma rays is uscd, as rec-
ommendcd by the Intemational Commission on
Radiation Protection (John 1974, ICRP 1970). A
method of weighted least-squares lincar regression is
used to determine the relationship between TLD reader
response and dose (the weighting factor is the variance)
{Bevington 1969).

The TLD chips used were all from the same pro-
duction batch and were selected by the manufacturer so
that the measured standasd devialion in thermolumi-
nescent sensitivity is 2.0% to 4.0% of the mean at a
10-R exposure. At the end of each field cycle, whether
a calendar quarter or the Los Alamos Meson Physics
Facility (LAMPF) opcration cycle, the dose at each
network Jocation is estimated from the regression along
with the regression’s upper and lower 95% confidence
limits at the estimated valuc (Natrella 1963). Atthe
end of the calendar year, individual ficld cycle doscs
are summed for each location. Uncentainty is
calculated as the summation in quadrature of the
individual uncentaintics (Bevington 1969).

2. Air Sampling.

a. Ambient Air. Samples arc collected
monthly at all but onc of the 37 continuously operating
stations. Samples are collected weekly from a station
located on the top of the Occupational Health
Laboratory (OHL) building a1t TA-59.

Airborne particulates are collected from the
atmosphere using vacuum pumps with flow rates of
3 liters per second (approximately 6 cubic feet per
minute [cfm]). The flow rates at the start and the finish
of the sampling period are measured with s calibrated
rotameter to determine average flow rate and are
multiplied by the total run time to determine the
volume of air sampled. The panticulates are collected
on 79 mm diameter polystyrene filters (Microsorban).
Each filter is mounted on a charcoal cartridge. The
charcoal cantridge is used as a guantitative
determination for gaseous gamma emiiters should an
unplanned release occur. J
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The particulate tilters are analyzed monthly for
gross alpha and gross beta activity. Particulate filters
and charcoal cartridges are also analyzed monthly using
ganuma ray spectrometry. The filter and cartridge col-
lected from the OHL building at TA-59 are analyzed by
the process described above ona weekly basis. Partic-
ulate filters are then composited tor a quarter and
analyzed tor plutonium, americium, and urnium.

Part of the total airflow (1.5 to 4.0 c¢/sec) from the
above system is passed through a cartridge containing
200 10 300 grams of indicating silica gel. The silica gel
adsorbs atinospheric water vapor Lo tritivm analysis.
Indicating silica gel is used to detennine if moisture
was absarbed through the entire sample during the col-
lection period. I the sample indicates "breakthrough®
hits occurred, then the sample is discarded.

A calibrated rotameter is used to determine initial
and final air flow to find average air low. The tota)
time of operation is multiplicd by the average flow rate
o determine the volume of air sampled. The silica gel
collected monthly is heated to drive off the moisture
collected from the atmosphere. The moisture is then
analyzed for tritium using liquid scistillation counting,

A specific radiviodine sampling program is being
developed inanticipation of the Laboratory’s future
participation in additional medical isotope production
projects. The program was started in August with six
sampling stations. The system will be modified for
optimum detection as the projects near start-up. The
system uses vacuum pumps with constant airflow reg-
ulators that sample at 1 cfm. Cartridges that contain
achivated TEDA treated charcoal are used to collect
radiviodine as gas. A 47 mm micro glass borosilicate
particulate tilter is placed in front of the charcoal car-
tridge to collect any icdine in particulate form. Air
volumes are determined by mulliplying the constant
flow rate (1 ¢fm) by the total time sampled. Samples
are collected weekly. Filters and cantridges are qualita-
tively analyzed by gamma spectroscopy before being
sent to the analytical laboratory for quantitative
analysis. No radioiodine was detected in 1991,

Mcasurement of tritium in rainwater is included in
this year's monitoring results. This sampling program
was initiated to support the Laboratory's Environmemtaj
Restoration program and was conducted by the
Geology and Geochemistry Group (ESS-1). In the
laboratory, measurement of tritium in rainwater is
accomplished through ultra low-level beta counting in
gas proportional counters. The tritium content of the
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rainwater sample is enriched through clectrolysis, then
reduced to hydrogen gas, which is injecte into the
counter and measured. The sample measurement value
is statistically scrutinized according to background and
standards betore release to the investigator. Values of
tritiwm are given in tritiwin units: one TU is 3.2 pCi/l.
of water,

b. Radivactive Air Emissions Monitoring,
Samples are collected at weekly intervals from 8X
monilors. Sample collection and asalysis are per-
formed by penonnel from HS-12 and HS-4.

The typical system for monitoring pariculate
radioactivity in stack emissions consists of one or mose
sampling or monitoring probes that continuously
vxiract a sepresentative sample from the stack e xhaust
stream by the use of an air sampling pump that passes
the sample through a filter on which the pantickes are
trapped. The pumps typically sample at a rate of 2 ¢fm.,
The filter with its trapped particles is analyzed for
radioactivity. The filters are counted for cither gross
alpha or gross beta activity depending on the respective
isotope(s) that are cmitted from the stack. To deter-
mince the total activity scleased, the radioactivity on the
sample filter is multiplied by the ratio of the total stack
flow (in the sampling time) 1o the volume of air sam-
pled by the pump during the sampling period. This
total activity is expressed in microcuries or curies, The
sadioisotopes of plutonium are not listed separately
because the analysis of the air sample filters by gross
alpha count does not distinguish between the individual
isotopes of plutonjum. Likewise, the analysis of the air
sample filters by gross beta counts does niot distinguish
between the individual radioisotopes in the grosp catled
"mixed fission products.”

The typical system for monitoring an ¢fflucnt or
cxhaust stream for airbome fritium in the gascous form
(HT, DT, Tz) is hasically an in-line system in which
one or more sampling or monitoring probws continu-
ously extract a representative sample from the stream
and direct it to remotely located tritium (H3) measuring
instrumepts through metal tubing (or "lines”). The
instruments measure the tritivmn concentration and, in
conjunction with the ¢ffluent exhaust rate, the total H3
aclivity (in curics) released to the envitonment over a
period of time. At LAMPF, the tritium in the form of
water (HTO) is captured on silica gel, which is changed
monthly to count for the H3 activity. At other facilitics
such as the Tritium Systems Test Assembly (TSTA) the
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cllluent contaimng H3 activity is caplured ina bubbler
svatem which enables analysis to distinguish between
the quantity of tritivm activity that is in the form of H
or HTO.

AL LAMPFE, the particulate/vapor activation prod-
ucts are captured on paper tiltens in the case of panticu-
lates or on charcoal filters in the case of vapor products,
and total ridioactivity is counted. Gascous activation
products (G/MAP) are counted in a flow-through air
immzation chamber to determine total radioactivity.
Isotopic ratios are measured using high purity germa-
nium detectons. Stack flow rates are measured by
Johnson Controls Inc. (JCI) using lowmeters that are
calibrated at least quartedly using magnehelic gauges
that are traceable to National Institute of Standards and
Technology (NIST) (formerly the National Burcau of
Standards) standards.

The tollowing procedures have been documented
and approved by HS-12:

¢ the calibration of lowmeters used in stack
cfluent sampling;

o traverse flow measusements;

o Sutorbilt maintenance procedures;

o assembly and service of Sutorbilt air sampling
svaten (air sampling pumps used to collect
stack air samples);

o calibration procedures of magncehelic gauges (10
calibrate the lowmeters); and

e specia! monitoring instructions for air sampling.

The following procedures have been documented
and approved by HS-4:

* instrumentation and calibration;

e instrument recall and issue;

e calibration of fixed tritium instrumentation at
TSTA, TA-3-16, TA-21-209, TA-33-86,
TA-35-TSL 213, TA-55-PF4, TA-16-2085;

¢ calibration procedures tor the TSTA stack
hubbler;

¢ calibration and maintenance of the TA-SS CAM
lacility, TA-3-40-RM E2K;

*  gamima spectroscopy of LAMPF stack filters
and water samples;

* operation of the IMPULSE alpha analyscs

system (used to transfer data from HS-4 to
databank on OF-VAX computer); and

¢ liquid scintillation analysis.

N\

¢. Nonrudioactive Air. The criteria pollutant
monitoring stition owned by the Laboratory is located
south of TA-49, adjacent to Bandelier National
Monument. This station, which began operation in the
second quarter of 1990, continuously monitors air
concentrations of nitrogen dioxide (NO,), ozone (0,),
and sulfur Jdioxide (8O,). Filters to trap small
particulate maitter (less than 10 microns in diametes -
PM,.j are collected every 6 days and weighed. Once
cach month, the New Mexico Enviromment Departine
(NMED) audits the flow rate of the instruinentation.

Atmospheric visibility is also analyzed using a
tansmissometer. A 10-minute measurement is taken
cvery hour, ona 24-hour per day basis. The visibility is
measured between TA-49 and TA-33, a distance of
4.58 km (2.84 mi). Air Resources of Fort Collins,
Colorado, is responsible for data quality.

Acid deposition from precipitation is measured once
per week. Waler samples are examined in the field for
visible contamination, pH factor, and clectrical
conductivity. Samples are sent to Colosado State
University (CSU) to be funther analyzed for inorganic
content and pH values. Blind samples are audited by
CSU wwice per year, and equipment checks are made
once every three years.

Beryllium is monitored on the Continuous Ambicent
Air Monitors that are operated as part of the ambient
radionuclide monitoring system. The samples are taken
using a flow rate of 6 ¢fm. The flow rate is calibrated
to a dry gas flow micter which is calibrated to a
National Burcau of Standards spirometer. The
cquipment operales continuously, and samples are
collected monthly. A composite of the monthly
samples is genesated quarterly by combining the
samples into one and then analyzing it.

3. Water Sampling.

4. Surface Water and Groundwater. Surface
waler and groundwater sampling stations are grouped
by location (regional, perimetes, on site) and hydrologic
similarity. Water samples are taken once a year.
Samples from wells are collected after sufficient water
has been pumped or bailed to ensure that the sample is
representative of the aquifer. Spring samples
(groundwatcr) are collected at the discharge point,

The vater samples are collected in 4-L polyetbylene
bottles for radiochemical analyses. The 4-L bottles are
acidified in the ficld with 5 mL of concentrated nitric
acid and then are returned to the laboratory within a

VL6

\




LOS ALAMOS NATIONAL LABOIATORY
ENVIRONMENT " SURVEILLANCE 1991

few houns of sample collection for filtration through a
.45 membrane filter. The samples are routinely
analyscd radiochemically for HY, PCs, total uranium,
Py, and S9-140Py as well as o gross alpha, beta, and
rnma aclivities. Sclected samples are also analyzed
for *YAm, ®Sy, and aceelerator-induced activation
products. Apalytical methodology and its quality
assurance program are discussed in Section VLD,
Detailed container and prese rvation requirements of
EM-9 are documented in a handbook (Williams 1990).

Water samples tor inorganic and osganic chemical
analyses are collected at the same time. For most sam-
ples for inorganic analyses, three 1-L polycthylene
bottles are collected, one with no additives, one with
sulluric acid, and one with nitric acid 1o provide the
proper range of preservatives for the standard list of
constituents. When necessary, additional containers
with appropriate preservatives are collected for mer-
cury, cyanide, and sullide analyses. For selected sam-
ples additional glass containers are collected for
organic analyses. Details of comtainer and preseevation
requircments, and identification of EPA methodology
tor cach analysis are contained in the EM-9 Handbook
(Williams 1990).

Runofl samples are analyzed tor radionuclides in
solution and suspended sediments. The samples are
tiltered through a 0.45-pum filter. Solution is defined as
filtrate passing through the Gilter; suspended sediment is
defined as the residue on the filter.

b. National Pollutant Discharge Elimination
System. Penonnel from EM-8 complete sample col-
lection, prescrvation, and ficld analysis of the
Laboratory’s National Pollutant Discharge Elimination
System (NPDES) permitted industrial outfall dis-
charges. Industrial effluent samples are collected for
specilic parametens at the monitoring frequencies and
locations specificd in the NPDES Permit. Monitoring
is conducted according 1o EPA-approved methods doc-
umented in 40 CFR Pant 136 and NPDES Permit Nos,
NMOO2R3S5 and NMO028S76. Chain-ol-custody
(COC) procedures for sample collection and analysis
are conducted during NPDES industrial compliance
sampling.

EM-Y perforns analysis of industrial discharges for
pollutants listed in the NPDES permits. Samples ane
tested according to EPA-approved methods docu-
meanled in 40 CFR Part 136, "Guidelines Establishing
Test Procedures for Analysis of Pollutants under the
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Clean Water Act; Final Rule and Technical Amend-
menbs” (EPA 1991) or otherwise speciticd in the
NPDES permits,

Treated eluent samples are collected from the
sanitary rcatment plants by JCL Environmental (JENV)
laboratory i accordance with the monitoring con-
ditions specificd in NPDES Permit NMOO2K3SS,
Representative samples are collected from the moni-
toring e ints designated by the pennit for cach outfall.
Sample collection and presesvation are conducted
according to test procedures approved under 40 CFR
136. Chain-of-custody procedures are usced by JENV
for sample collection and analysis. JENV conducts the
sanitary wastewater testing for pollutants listed in the
NPDES permit. Testing procedures are conducted
according 1o the seventeenth edition of Standard
Mcthads for the Examination of Waler and Wastewaler
(APHA 1989) and other conditions specitied by the
NPDES permit.

All instruments used for sanitary and industrial ficld
and laboratory analysis are routinely servived and cali-
brated; secords ase properly matntained. Measurcements
are made in accordance with the WPDES permit quality
assurance requirensents, 40 CFR Section 122.41.
Quality assurance procedures include the use of dupli-
cate, replicate, and spike analyses; sample splits; out-
side reference samples; blanks; reagent blanks to check
for sources of error; and method verification. Both
JENV and the EM-9 laboratorics panticipate in the
National Discharge Monitoring Report Quality
Assurance Program. EM-9 also panticipates in the EPA
Water Pollution Study for blind spike analyses. The
Laboratory's NPDES program is subject to Compliance
Evaluation Inspections by EPA and NMED on an
annual basis.

¢. Safe Drinking Water Act. The sampling pro-
gram for drinking water quality is designed to mecet or
exceed regulatory requirements undes the Federal Sale
Drinking Water Act (SDWA) and the New Mexico
Environmental Improvement Act. Sampling locations,
frequencics, preservation, handling, and analysis follow
the requircments spacificd in federal and state regula-
tions. Samples are drawn from the individual water
supply well heads for volatile organic compounds and
microbiology. All other types of regulatory compliance
samples are drawn from the taps in the water
distribution system.
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( Samples are drawn at aps on the individual water
supply well heads tor volalile arganic constituents
(VOCs) st Jeast onee every year. Samples are collecied
in 2000 glass septum vials, Travel blanks are
submitted with the well head VOO samples.

Well head samples are drawn o a monthly basis tor
microbiological quality including, total colitonns,
noncolifonms, and heterotrophic plate counts. Auto-
Caved 100 mi polyethylene battles are used to collect
microbivlogical samples.

Samples tor inorganic chemicals and radio-
chicmistey are collected annnally from locations in the
distribution systent represeatative of the two cugrently
operating well ficlds. The White Rock Fire Station
focation s representative of water originating from the
Pajarito Well Field. The Barranca Mesa School and the
North Community Fige Station are sepresentative of the
Guaje Wel Field. Samples are collected in 1 dites
polvethviene containers.

Trihatlomethane (THM) samples are collected ona
quarnterly basis from six sampling locations which are
spread throughout the distribution system. These are
Barranva Mesa School, North Conununity Fire Station,
Lo Alamos Aisport, White Rock Fire Station, -Site
Fire Station, and TA-33, Building 114, The sample
containes are 40 ml glass septum vials. Travel blanks
are subinitted with the distribution system THM
sataples.

Microbiological samples are also collected at a net-
work ol approximately 80 Jocations throughout the
distribution system, The sampling sites are rolated
such that at Jeast 30 samples from throughout the sys-
tem are taken cach month. Samples are analyzed for
total celilorms, fecal coliforms, and noncoliform
bacteria. Autoclaved 10 ml polyethylene bottles are
used to colleet microbiological samples.

Microbiological sampling and analysis are per-
formed by personne] of the JENV which is cetified by
the State of New Mexico tor microbiological
compliance analysis. Certification requirements
include proficicncy samples, maintenance ol an
approved QA/QC program, and periodic audit by the
State Scivmtitic Laboratory Division (SLD).

Chemical and radiochemical sampling is performed
by LANL staft centified by the NMED to do drinking
water compliance sampling. These samples are sent 1o
SLD in Albuquerque for analysis. The SLD QA/QC
program is certificd by the EPA.

4. Soil und Sediment Sampling.

The soil sampling procedure involves taking five
plugs, 75 mm (3.0 in.) in diameter and 50 mm (2.0 in.)
deep, at the center and corners of a 10.m (33 {1) square
arca. The tive plugs are combined to form a single
composite sample for radiochemical analysis.

Scdiment samples are coliected from dune buildup
behind boulde s in the main channels of perennially
Nowing sticais, Samples from the beds of intermit-
temtly flowing streams are collected by scooping a line
of uniform depth across the main channel. Reservoir
sediments are collected from a boat, using an Eckman
dredge. Bottom reservoir sediments are collected from
anarca 10 cmby 15 cm (4 in. by 6 in.) to a depth of 5
cm (2in).

Depending on the reason for taking a panticular soil
or sediment sample, it may be anaiyzed to detect any of
the Tollowing: gross 2lpha and gross bela activitics,
908y, total uranium, 137Cs, 2%Pu, 2¥9.240py 241 Am, and
possibly sclected aceelerator-induced activation prod-
ucts. Moisture distitled from soil samples may be
analyzed for H3.

S. Foodstuffs Sampling.

Local and regional produce are sampled annually.
Fish are sampled annually from reservoirs upstream
and downstream from the Laboratory.

Produce and soi) samples ase collected from local
gardens in the fall of cach year (Salazar 1984). Each
produce or soil sample is scaled in a labeled plastic bag.
Samples are refrigerated until prepared for chemical
analysis. Produce samples are washed, as if prepared
for consumption, and quantitative wet, dry, and ash
weights are determined. Soils are split and dricd at
100°C (212°F) befose analysis. A complete sample
bank is kept until all radiochemical analyses are com-
pleted. Water is distilled from samples and submitted
for tritium analysis. Produce ash and dry soil arc sub-
mitted for analyses of 9Sr, 137Cs, wotal uranium, =*Pu,
and 239.230py,

Al cach reservoir, hook and line, trot line, or gill
niets are used to capture fish (Salazar 1984). Fish,
sediment, and water samples are transported under ice
to the Laboratory for preparation. Sediment and watces
samples ase submitted directly for radiochemical analy-
sis. Fish arc individually washed, as if for consump-
tion, and dissccted. Wet, dry, and ash weights arc

VI8
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determined, and ash is submitted for analysis of 995y,
TVCS, 1otal uranitun, < *SPu, and S 0080Py,

6. Mcteorological Monitoring,

Meteorological data were continuously gathered at
four instrumented towerns duging 1991, Data taken
include wind speed and direction, standard deviations
of wind speed and direction, vertical wind speed and its
standiard deviation, air and soil temperatuse, relative
humidity, solar and terrestrial radiation, precipitation,
and sensible and evaporative heat fluxes (vertical trans-
port). Each variable is measured every three seconds.
A Daopper Acoustic Sodar is also located at a tower site.
This instruntent measuses wind direction and speed,
vertical wind speed, horizontal and ventical wind stan-
dard deviations, and invension infonnation at 30 m (99
t1) levels up to 750 m (2,475 11). Finally, tour addi-
tional sites monitor precipitation; one of these sites also
measures temperature and relative humidity.

The tower and sodar data are averaged or summed
over 15-minute intervals. Data are transmitted by
phone line to a microcomputer at the OHL at TA-5%.
Chadts from the four precipitation stations are picked up
every week. Data validation of 15-minute data is
accomplished with automated and manual screening
techniques. Computer codes screen incoming data for
reasonableness and consistency. Invalid data are
discarded. Other codes produce daily plots for cach
tower and the sodar. These graphics are reviewed to
provide an additional check of the data. This screening
helps to detect problems with the instrumentation that
might develop between calibrations. Most instruments
are calibrated scmiannually, including a thorough audit
by an oulside contractor once a year. The outside audit
was performed inJune 1991 (META 1991).

D. Analyticsl Chemistry
1. Methodology.

a. Introduction. Most analytical chemistry
services are provided by the Laboratory’s EM-9 Group.
The EM-9 Sample Management Section functions as a
working interface between the group and its customers.
This scction provides the sample collector with pre-
sampling information in the arcas of sample containers,
sample volumes, and sample preservation technigues.
Collection of samples for chemical and radiochemical
analyscs follows a sct procedure (o ensure proper sam-

Vill-9

ple collection, documentation, submittal for chemical
amalysis, and posting of analytical results,

Before sample collection, the Sample Management
Scction discusses the schedule and procedures to be
followed with the sample collector. The discussion
includes

* numberand type of samples;
e type of analyses and roquired limits of detection;
o propor sample containers;

o preparation of sample containers with preserva-

tive, if necded; and

* samplc schedule to ensure minimum holding

thine of analyses to comply with EPA iteria,

All samples are delivered to Sample Management
pessonncl and are then scheduled and processed for
proper distribution and analysis. EM-9 assigns sample
numbers to samples when submitted. Each number,
represcuting a single sample, is assigned o a padticular
station and is entered into the collector’s log ook, The
processing of samples includes (1) validating all sam-
ples for sampling correctness and integrity, (2) schedul-
ing and labeling all samples for analysis, (3) initiating
internal COC procedures for all samples, and (4)
ammanging for the proper disposal of any upused
portions of samples.

After a sample is collected, itis delivered to the
EM-9 Sample Management Section, where the
pertinent information is entered into the EM-9
Laboratory Infonmation Management System and the
request is given a form number. The request form
number is also entered in the collector’s log book
opposite sample numbers submitted, zlong with the
date the sample was delivered to EM-9. EM-9 provides
COC forms for the samples oncee they are reccived if
COC was not started in the ficld. The date, time,
temperature (if water), other pertinent information, and
remarks are entered opposite the sample number and
station previously listed in the Jog book. The sample
container js labeled with station name, sample number,
date, and preservative, if added.

The anaiytical request form contains the following
information related to ownership and the sample pro-
gram submitted: (1) requester, i.c., sample collector,
(2) program code; (3) samplc owner, i.c., program man-
agcr; (4) date; and (5) total number of samples. The
scecond part of the request form confains (1) sample
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number or pumbers; (2) matrix, v.g., waler; (3) types of
analyses, i, specifiv radionuclide and/or chiemical
vonstitients; () echnigue, e, analytical method to be
used for individual constitucnts; (S) analyst, i.c.,
chemist to pertorm analvses; (0) priority of sample or
sumples, and (7) remiarhs. One copy of the fonm goes
to the collectar tor tiling, and the other copies lollow
the saple.

The analytical results are returned to the sample
callector, who posts data according to sample and sta-
tion taken from the log book. These data sheets are
included in the report and are used to interpret data for
the report.

h. Radivactive Constituents. Enviionmental
samples are routinely analyzed for the following
mdioactive constituents: gro:  alpha, beta, and gamna;
isotopic plutoniung; americium; uranism; cesivm; (i
tiuiy; and stromtivm. Detailed procedures have been
published in this report in previous yeans (EPG 1990)
and in the EM-9 Analytical Methods Manual (Gauticer
1986). Occasionally, other radionuclides (rom specific
sougees are determined: 7Be, 22Na, WK, M Cr, 9Co,
057, MR, 1R, 13H3Cs, 1¥Ba, 15°Eu, 13Eu, and 2°0Ra.
All but “29Ra are determined by gamma-ray spectrome-
try on large germanium lithide detectors. Depending
on the concentration and matrix, 2-Ra is mcasured by
cmanation or by gamma-ray spectrometry of its 213Bj
decay product. Uranium isotopic ratios (25U/2BU) are
measured by neutron activayon anzivsis where proci-
sions of £5% are adequate. More precise work requires
mass spectrometry. Uranivm isolopic ratios are readily
determined in environmental materials with precisions
of 19 =2% relative standard deviation, al considerably
reduced cost relative to neutron activations by induc-
tively coupled plasma mass spectrometry (ICPMS).

¢. Stable Constituents. A number of analytical
methods are used for v., ous stable isotopes. The
choice of method is bused on many criteria, including
the ope mtional state of toe instruments, time limita-
tions, expected concentrions insamples, quantity of
sample available, sample matrix, and EPA regulations.
Instrumental techniques available include nevs an acti-
vation, atomic absorption, ion chromatography, color
spectr ahotometry (manual and automated), poten-
tiometry, combustion analysis, ICPMS, and inductively
coupled plasma atomic crission spectrometry. Stan-
dard chemical methods are also used for many of the
common water quality tests. Atomic absorption capa-
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bilities include Hame, furnace, cold vapos, and hydride
goeneration, as well as lame ¢mission spectrophotome -
try. The smicthocs used and seferences for determination
of various chemical constituents are presented clse-
whese (Gautics 19X6). In 1986, the EPA Region 6
administration granted EM-9 limited approval fos
alternative test pracedures for uranium in drinking
walter (delayed neutron assay) and for chioride in
drinking water and wastewater (flow injection without
distillation). EPA approval for other moditicd methods
is actively being sought. EM-9 is participating in the
EPA-sponsored study to evaluate ICPMS for
acceptance as an EPA-approved methodology.

d. Organic Constituents. Environmental soil
and water samples are analyzed using EPA pioxedires
outlined in EFA SW-846 (EPA 19%9d) or medijicd
procedures (Gauticr 1986) that meet QA criteria out-
lined in Chapter One of SW-846, as »hown in Table
VIH-1. Methods used are supported by documented
spike/recovery studies, method and ficld blanks, matrix
spikes, surrogate spikes, and blind quality control sam-
ples. Volatile organics are analyzed using method
K260), SW-846. Tables D-21 and D-22 list volatile
organics on the target list for water and soil samples,
respectively. Semivolatile organics are analyzed using
mcethod 8271), SW-846. Table D-23 is the target list for
scmivolatile organics i water. Soil-gas (pore-gas)
monitoring is pesformed by collecting orgdnic vapors
on charcoal, extracting the charcoal with CS, and
analyzing the CS, extracts using gas chromatogra-
phy/mass spectrometry (GC/MS). Soil-gas target
compourds are listed in Table D-24, and the Toxicity
Characte. stics Leaching Procedure (TCLP) target
compounds are listed in Table D-25.

Instrumentation available for organic analysis
inzludes GC/flame ionization detectos, GC/electiron
capture detector, GC/MS, high perfermance liquid with
ultraviolet (UV) and refractive index detectors, a
Fourier transform infrarea spcctrometer, and a
UV/visible spectrophotometer. Sample preparation
methods include: Soxhlet extraction, ultrasonic extrac-
tion, continuous liquid/liquid extraction, Kuderna
Danish concentration, evaporative blowdown, and gel
permeation chromatography clean-up of sample
extracts.

Organic mixcd waste analyses are performed for
samples up to 100 nCi/g (solids/sludges) or 100 nCi/L
(solutions) alpha, beta, or gamma. Higher level
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Tuble VIII-1. Method Summary (Organic Compounds)

Analyte Moatrix Method® Techniqued
Volatile organic
compounds Air — GC/MS
Soij 8,240 PAT/GC/MS
Water 8,240 PAT/GC/MS
TCLP* toxicity Soil 1,314, 8,080 GC/ECD
8,150(1,8240,8270
PCBs Water 608 GC/ECD
Soil 8,270 GC/ECD
Oil 1H 320 GC/ECD
Scmivolatile organic
compounds Soil and waste 8270 GC/MS

aIndustrial hygicne (IH).

bGas chromatography (GC), purge and trap (PAT), clectron capture detection (ECD),
and mass spectrometry (MS).

“Toxicity Characteristic Leaching Procedure (TCLP).

samples are analyzed on a case-by-case basis. New of the analytes of interest revealed until after the data
have been formally reported.

These samples are submitted to the laboratory at
regular intervals and a.c analyzed in association with
other camples; that is, they are not handled as a unique

sctof samples. At least 109 of stable constituent,

methods are being developed for routine analysis of
mixed waste greater than 100 nCi/g (or nCi'L). The
Laboratory’s capacity for mixed waste analyses will
increase i the summer of 1992 when mixed wasie
analytical operations move to a dedicated facility.
2. Quality Evaluation Program. organic, zfnd sc'lcclcd radi(.)aclivc .cof‘mlilucnl anal)fsc.s

are run as quality control samples using the maiterials
described above. A detailed description of EM-9's
QAP and a complete listing of results have been pub-
lisl:cd annually since 1976 (Gauticr 1991).

a. Introduction. Control samples are analyzed in
conjunction with the normal analytical chemistry work-
load. Such samples consist of several general types:

calibration standards, reagent blanks, process blanks,
matrix blanks, duplicates, spikes, and refesence materi-
als. Analysis of contro} samples fills two needs in
analytical work: (1) it provides quality control over
analytical procedures so that problems that might occur
can be identificd and corrected, and (2) data aobtained
from analysis of control samples permit evalvation of
the capabilitics of a patticular analytical technigue to
detenmine a given clement or constituent under a
certain set of circumstances.

Blind QC samplces are disguised and nuinbered to
rescemble unknown samples in a sct, and no adempt is
made to conceal the identity of the open QC samples

Q\\ the analyst. In neither casc are the concentrations
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b. Radioactive Constituents. In addition to
those that are prepared intemalily, QC and QA samples
for radioactive constituents are obtained tfrom outside
agencics. The Quality Assurance Division of the
Environmental Moniloring Systems Laboratory (EPA,
Las Vegas) provides water, milk, and air filter samples
for analysis of gross alpira, gross beta, H?, 9K, ¢Co,
65Zn, 90Sy, 106Ry, 131], 1MCs, 137Cs, 225Ra, and 2%9.240py
as pant of an ongoing laboratory intcrcomparison
program. NIST provides several soil and scdiment
standard reference materials (SRMs) for environmental
radioactivity. These SRMs arce certified for 9Co, %Sy,

131Cs, 226Ra, 236Py, 2Y9Pu, 241Am, and scveral other
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nuclides. The DOLE's Enviconmental Measurements
Labortory alse provides quality assurance samples.
Soil, rock, aud ore samples obtained from the Cana-
disan Geological Survey (CGS) are used Tor quality
assurance of uraniunt and thorivm detenminations in
sificate matzices. EM-9's ownin-house standards are
prepared by adding Known guantities of liquid NIST
rmdioactivity SRMs to blank matrix materials,

¢. Stable Constituents, Quality assurance for the
stable constituent analysis program is maintained by
analysis ol certilied or well-characterized environmen-
Ll materials, The NIST has a farge set ol silicate,
waten, aud biofogical SRMs. The EPA distributes min-
crtb anadysis and trace analysis water standards. Rock
and soil reference materisls have been obtained from
the CGS and the United States Geological Survey.
Details of this program hiave boeen published elsewhere
(Gauticr 1991). Stock solutions of inorganic analyles
are prepaicd and spiked on blank matrices by the
Quality Assurance Section,

The analyvtical quality control program for a specific
batch of samples is the combination of many factors,
These include the "1t ol the calibration,™ instrument
drift, calibsation of the instrument and/or reagents,
recovery tor SRMs, and precision of results,

d. Organic Constituents. Soil samples are
reecived tor the analysis of volatile and semivolatile
organic compounds, pesticides, and sicrbicides for
complinnee work done under RCRA. Centificd matrix-
based relerence materials were not available for these
analyaes, so stock solutions of the analytes were pre-
parcd and spiked directly on blauk soil by the Quality
Assurance Section. Because homogeneity of the sam-
ple could not be ensured, the entire sample was
amalyzed. Volatile organic compounds are analyzed by
GC/MS and are spiked in the microgram-per-Filogram
gL,

The majority of water samples submitted dusing
1991 were environmental compliance samples for the
analysis of pesticides, herbicides, volatile and
semivolatile organic compounds, and PCBs. Mcthods
were develoned and refined for in-house preparation of
quality coatra] samples for volatile and semivolatile
onganic compounds in waler.

Oil samples were reccived for the analysis of PCBs
and organic solvents. Quality control samples for
PCBs were prepared by diluting EPA standards or by
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preparisg standards in hexane from the neat analyte. In
the United States, the only PCBs that have een found
in transtormers heve been PCBs 1242, 1254, and 1264,
Samples submilted for analysis have contained only
these PCBs, so thiey have been used 1o spike quality
control sanples. Vacoum pump oil was chosen for the
0l base blank aftor an experiment with various brands
of motor oj} show :d excessive matrix interferences.

3. Dats Handling of Radiochemical Samples.

Mecasurements ol radiockemical samples sequire
that analytical or instrumemal backgrounds be sub-
tracicd 1o oblain net values, s aus, net values that are
lower than the minimum detection limit of an analytical
technigue are sometimes obtained. Conscequently, indi-
vidual measvrements can resilt in values of positive or
negative numbens. Although a negative value does not
represcit a physical reality, a valid Jong-term average
of many measurements can be oblained only if the very
small and negative values are included in the pop-
ulation calculations (Gilbert 1975),

For individual sieasurements, uncentaimics are
reported as the standard deviation. These values ane
associated with the estismated varsiance of counting and
indicate the precision of the counts.

Standard deviations for the station and group
(regional, perimeter, and on site) means are calculated
using the following cquation:

where

ci = sample i,

¢ = mean of samples from a given station or
group, and

N = number of samples comprising a station or
group.

This value is reported as the uncertainty for the
station and group means.
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4. Indicators of Accuriey und Precision of
Radiochemical Samples.

Accuricy is the degree of differesice between
average test resulls and true results when the latter are
known or assumed. Precision is the degree of mutual
agrecinentamaong replicate sweasurements (frequemly
assessed by caleulating the standard deviation of a sct
ol data points). Accuracy and precision are evaluated
from results of analvsis of reference materials, These
tesults (7) are notmalized to the known guality in the
referenee material o permit comparison among
reference maderials of a similar matrix containing
differept concentrations of the analyte:

Reported guantity
r= R
Kuown quantily

A measn value K for sl normalized analyses of a
given type is caleulated as follows for a given matrix
type (Vs total wmber of analytical determinations):

Standard deviations of R are czlculated assuming a
normal distzibution of tne population of analytical
determinations (N):

EL(R_")

(w-1)

S =

¥

These caleulated values are presented as the EM-9
"Ratio - Std Dev” in Tables D-26 10 D-36. The mean
value of R is a measure of the accuracy of a procedure.

Values of R greater than unity indicate a positive bias in
the analysis; values less than unity, a negative bias.

The standard deviation is a measure of precision. Pre-
cision is a function of the concentration of analyte; that
is, as the absolute concentration approaches the limit of
detection, precision deteriorates. For instance, the
precision for some determinations is quite good

ViL-13

because many standards approach the limits of detec-
bon ol vmeasurement. We address this issue by
calculating a new guality assuranee parametes,

where Xy s the experimentally determined acan cle-
mental concentration based on N measureniems, and X,
i the cetified or consensus mean clenzental concentra-
tion. The total standard devintion, S, of X, - X, is
given by

5 (T Ww ()

where Sy, is the standard deviation of a single experi-
mentally determined icasurement, and S_ is the
standard deviation ol the certified or consensus mean
clemental concentration,

Analyses are considered under control if the abso-
lute value of the difference between our reselt
(X;.) and the cenificd or consensus mean
(X, ) is within the propagated standard deviation of
the experimental uncertainty (U):) and of the
certificd mean (S ). N is cquil to the number of
neasurements on a sample 2 ad in our case is equal to 1,
This concept is formulated in the following equation
and is an adaptation of Dixon and Masscy (Dixon 1969)
io inclede the experimental uncertainty:

l)?r; "X’r
P R T

J(:U,; Y VN +(s.)

The test statistics used in this document are based
on 5% and 0.27% levels of significance. The respective
critical regions are defined using the 7 statistics 2 and 3.
Data kaving a calculated 7 value <2 are accepled as in
controf at the 5% level of significance. Data that have a
calculated 7 value >2 and <3.0 are considered at the
waming level, or the 0.2% level of significance. Data
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with a 7 value >3.0 ar¢ considered out of control. This
criterion is also incorporated in the QACHECK
computer program.

The percentage of the tests for cach parameter
where Xy - X tell within 82 S (under control),
between 28, and 23S, (waming level), or outside >384
(out of control) is shown in Tables D-26 to D-36. A
summary of the overall state of statistical control for
analytical work done by EM-9 s also provided in
Table VII-2.

Table VHI-3 smnmarizes recovery infonmation on
organic surrogate compounds required for use in the
EPA-Contract Laboratory Program protocol.

Table V-4 summarizes EM-9°s overall record of
mecting EPA SW-846 holding times for EM-9 samples
during 1991, The data include all samples where
holding times were missed and the customer elected to
vither resample or aceept the data as usable.

Table D-37 seponts the incidence of false positive
results for blank QC samples and false negative sesults
tar spiked QC samples at the 95% contidence leve .

For most radiochemical and inorganic analyscs,
nore than 90% are within <2 propagated standard devi-
ations of the certilied/consensus mean values (undee
control). EM-9's performance on most classes of inor-
ganic matrices remained virtually unchanged since
1990, while improvement in radiochemical deter-
minations in soils was observed. Unfortunately, the
overall control of radiochemical analysces in biological
materials declined over the 199%) record as did that of
stable elements in soils. These arcas will be the focus
ot increased QA/QC efforts in the future, Overall
control on organic measurements in all materials
remained at over 90% with all organic determinations
being under control. Data on analytical detection limits
are given in Table D-38.

Table VI11-2. Overull Summary of EM-9 Quality Assurance Tests for 1991

Under Control  Warning  Out of Control
No. QC <2z 2-3z >3z
Analysis with CVs (%) (%) (%)
Stable Elements
Biological Materials 4 75 25 —
Filters 13 100 — —
Bulk Materials 18 100 — —_
Sail 1,263 82 8 10
Water 3,400 97 2 1
Radiochemical Elements
Biologicals 67 76 11 13
Filters 168 97 2 1
Soils 475 89 8 3
Water 988 95 4 1
Organic Compounds
Filters 268 92 6 2
Bulh Matcrials 284 98 1 1
Soil 4,621 95 1 4
Charcoal Tube 897 97 1 2
Waltcr 3,008 96 ] 3

*Quality control tests with certificd valucs.
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Table VIII-3. Summary of EM-9 Organic Surrogate Compliance
with EPA SW-846 Criteria for 1991

EPA SW-846 Range Number of Surrogates % % of Samples Run
Analysis Low High In-Range Total In-Range with Surrogate
Volatile Organic Compounds
In Soil
1,2-Dichloroethane d4 70 121 164 536 86.6 99.1
Toluene d8 81 117 S0l 536 935 99.1
4-Bromofluorobenzene 74 121 411 536 76.7 99.1
In Water
1,2-Dichloroctbanc d4 76 114 178 213 83.6 1000
Toluene d8 ]88 110 180 213 845 1000
4-Bromofluorobenzene 86 115 m 213 803 1000
Semivolatile Organic Compounds
InSoil
2-Fluorophenol 25 121 331 353 93.8 97.2
Phenol d6 24 113 346 362 95.6 99.7
Nitrobenzene d5 23 120 3s2 362 97.2 99.7
2-Fluorabipheny! 30 115 351 362 97.0 99.7
2,4,6-Tribromephenol 19 122 346 362 95.6 99.7
p-Terphenyl d14 18 137 324 362 895 99.7
In Water
2-Fluorophenol 21 100 145 173 {38 95.1
Phenol d6 10 94 152 173 79 95.1
Nitrobenzene dS 35 114 147 173 RS5.0 95.1
2-Fluorobiphenyl 43 116 150 173 86.7 95.1
2,4,6-Tribromophenol 10 123 161 173 93.1 95.1
p-Terphenyl did 33 14 141 173 f1.5 95.1

~
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Table VHI4, EPA SW-846 Holding Tinme Summary for 1991

Orpganic Analysis Number Meeting Totai Number % Within
Type EPA Criteria Performed EPA Criteria
Extraction holding times
Volatiles in soils 363 419 86.6
VYolatiles in waters 125 141 88.7
Scmivolatiles in soils 274 232 97.2
Scmivolatiles in waters m 133 83.5
Pesticides in soils 29 a5 829
Pesticides in walers 3 3 100.0
Herbicides in walers 3 3 100.0
PCBs in soils 134 221 60.6
PCBs in watens 35 72 48.6
Instrument analysis holding times
Volatiles in soils 419 419 100.0
Volatiles in waters 14) 14} 100.0
Scmivolatiles in soils 282 282 100.0
Semivolatiles in waters 133 133 100.0
Pesticides in soils 35 35 100.0
Pesticides in waters 3 3 160.0
Herbicides in waters 3 3 100.0
PCB:s in soils 147 221 66.5
PCBs in waters 72 72 100.0

VIii-16
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Throughout this report, concentrations of radioac -
tive and chemical constituents in air and water samples
are compared with pertinent standards and guidelines in
regulations of federal and state agencies. No compa-
rable standards for soils, sediments, and foodstufls are
available, Los Alamos National Laboratory (LANL or
the Laboratory) operations are conducted in accordance
with dircctives for compliance with enviromne ntal
standards. These directives are contained in
Department of Energy (DOE) Orders S400.1, "General
Enviconmental Program;” 54(0).5, "Radiation
Protection of the Public and the Environment;” 5480.1,
"Eavirommental Protection, Safcety, and Health
Protection Standards;” 548011, "Requirements for
Radiastion Protection for Occupational Workess;" and
S484.1, "Environmemtal Radiation Protection, Safcty,
and Health Protection Infonmation Reporting
Requirements,” Chap. 1, "Eftlucnt and Environmental
Monitoring Program Requirements.”

DOE regulates radiation exposure 1o the public and
the worker by limiting the radiation dose that can be
reecived during routine Laboratory operation. Because
some radionuclides remain in the body and result in
exposure long alter intake, DOE requires consideration
of the dose commitment caused by inhalation, inges-
tion, or absorption of such radionuclides. This evalua-
tion involves integrating the dose reecived from
radionuclides over a standard period of time. For this
repont, S0-year dose commitments were calculated
using dose factors from Refs. Al and A2. The dose
factons adopted by DOE are based on the recommen-
dations of Publication 30 of the International
Commission on Radiological Protection (ICRP).AY

In 1990, DOE issucd Order 54(0).5 which finalized
the interim radiation protection standard (RPS) for the
public. A% Table A-1 lists currently applicabic RPSs,
now referred to as public dose limits (PDLs), for oper-
ations at the Laboratory, DOE’s comprehensive PDL
for radiation exposure limits the cffective dose cquiv-
alent that a membes of the public can receive from
DOE opcrations to 100 mrem/yr. The PDLs and the
iMonnation in Refs. A and A2 are based on
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APPENDIX A
STANDARDS FOR ENVIRONMENTAL. CONTAMINANTS

\

recommendations of the ICRP and the National Council
on Radiation Protection and Measurements AMA4

The effective dose cquivalent is the hypothetical
whole-bady dose that would result in the same risk of
radiation-induced cancer or genetic disorder as a given
exposure to an individual organ. The effective dose is
the sum of the individual organ dosces, weighted to
account for the sensitivity of cach organ to radiation-
induced damage. The weighting factors are aken from
the recommendations of the ICRP. The effective dose
cquivalent includes doses from both internal and exter-
nal exposure.

Radionuclide concentrations in air and water in
uncontrolled arcas measured by the Laboratory’s
surveillance program age compared with DOE’s derived
concentration guides (DCGs) in this seport (Table
A-2).A3 These DCGs sepresent the smallest estimated
concentrations in water or air, take2 in continuously for
a period of 50 years, that will result in annual effective
dose cquivalents equal to the PDL of 100 mrem in the
S0th year of exposure.

In addition 10 the 100 mrem/yr effective dose PDL,
exposures from the air pathway ase also limited by the
Environmental Protection Agency’s (EPA’s) 1989
standard of 10 mrem/yr (effective dose cquivalent) A
To demonstrate compliance with these standards, doscs
from the air pathway are compared dircctly with the
EPA dusc limits. This dose limit of 10 msem/ys
seplaced the previous EPA limits of 25 mrem/yr (whole
body) and 75 mrem/yr (any organ).A?

Federal and state ambient ain quality standards for
nonradioactive pollutants are shown in Table A-3. New
Mexico nonradiological standards are gencerally more
stringent than national standards.

For chemical comstituents in drinking waler, stan-
dards have been promulgated by the EPA and adopted
by the New Mexico Environment Depantinent (NMED)
(Table A-4).A8 The EPA’s primary maximum
contaminant level (MCL) is the maxunum permissible
level of a contaminant in watcs that is delivered to the
ultimate uscr of a public watcr system.A® The EPA’s
sccondary water standards, which are not included in /
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Tuble A-1. DOE Public Dose Limits and Radlation Protection Standards
for External and Internal Exposures

Exposure of Any Member of the Public @

Effective Dose Equivalent? at
Point of Marimum Probable Exposure

All Pathways 100 mrem/yr®

Effective Dose Equivalent at
Point of Maximum Probable Exposure

Air Pathway Onlyd 10 mreny/yr
Drinking Water 4 mrem/ys

Occupational Exposures

Stochastic Effects 5 remn (annual cffective dose equivalent®)
Nonstochastic Effects

Lens of eyc 15 resmn (annual dose cquivalent®)

Extre mity 50 rem (annual dosc equivalent®)

Skin of the whole body 50 remn (annual dose cquivalent®)

Organ or tissue 50 rem (a.inual dose cquivalent®)
Unborn Child

Entire gestation period 0.5 rerr (anrual cffective dose equivalent<)

“In keeping with DOE policy, exposures shall be limited to as small a fraction of the respective annual dose
limits as practicable. DOE's RPS applics to exposures from routine Laboratory operation, excluding con-
tributions from cosmic, terrestrial, and global fallout; sclf-irradiation; and medical diagnostic sources of
radiation. Routinc opecration means normal, planncd operation and does not include aciual or potential
accidental or unplanned relcases. Exposure limits for any member of the general public are taken frem
Ref. A4. Limits for occupational exposure are taken from DOE Order 5480.11.

bAs uscd by DOE, effective dosc equivalent includes both the effective dosc cquivalent from external radi-
ation and the committed cffective dosc cquivalent to individual tissucs from ingestion and inhalation
during the calendar ycar.

<Under special circumstances and subject to approval by the DOE, this effective dose equivalent limit may
be temporarily increased up to S00 mrem/yr, provided the dose averaged over a lifetime docs not excecd
the principal limit of 100 mrem/yr.

9This lcvel is from EPA’s regulations promulgated under the Clean Air Act (40 CFR 61, Subpart H).

tAnnual effective dose equivalent is the effective dose cquivalent received in a year.

/
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Tuble A-2. DOE's Derived Concentratio
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Derived Air Concentrations (DAC) for Conirolled Areas®

\

n Guides {(DCG) for Public Dose und

(" Radiation Protection for Occupational Workers,” Decembxe
of those occurring naturally or that are duc to fallout.

the NMED Walter Supply Regulations and are not
enforceable, relate to contaminants in drinking water
that primarily affect acsthetic qualitics associated with
public acceptance of drinking water. A% At considerably
higher concentrations of these contaminants, health
implications may arisc.

Radioactivily in drinking water is regulated by EPA
regulations contained in 40 CFR 141A? and New
Mexico Water Supplies Regulations, Scctions 206 and
2078 These regulations provide that combined 22¢Ra
and 2 Ra may not exceed 5 x 10-% uCi/mb. Gross
alpha activity (including 2*0Ra, bt excluding radon and
uranium) may not exceed 15 x 10-% uCi/mL.

A screening level of § x 18:-9 uCi/mo for gross
alpha is cstablished to detenmine when analysis specifi-
cally for radium isotopes is necessary. In this repon,
plutoniun concentrations are comparcd with both the

QA gross alpha standard for drinking water (Table

A-3

DCGs for Calculsted Guides for
Uncontrolled Areas Deinking Water DACs for
(WCl/ml.) Systems Controlled Areas
Nudlide Alr Water (nC'yms.) (nCyml)
H} 1 x 10-7 2 x 10-3 g x10-3 2 x 1()-%
T8¢ 4 x 10-% 1 x 10 4 x 10-3 & x 106
WSe I x 100 2 x 103 8 x 107 6 x 10-8
0gh 9 x 10-12 1 x 10-¢ 4 x 10 2 x 10-9
1Cy 4 x 10-10 3x 100 1.2 x 107 7 x 10-8
24y 9x 1014 S x 10-7 2 <10 2 x 101
235U 1 x10-¥ 6 x 107 2.4 x 10-* 2 x10-4
28y 1 x 10-13 6 x 10-7 24 x 1" 2 x 10-11
~Epy 3 x 10-14 4 x10-% 1.6 x 10-? 3 x 10-12
9pyb 2 x 10-¥ 3104 1.2 x 199 2x10-1
0py 2 x 16)-14 IxI0-¥ 1.2 x 109 2 x 10-12
ALAm 2 x 1)~ Ix10F 1.2 x 109 2 x 10-12
(p/mYy (mg/l.) (mg/l.) (p/m?)
Natural Urmanium 1= 108 8 x 10} 3 x 10-2 3Ix 107

*Guides Tor uncontrolled arcas are based on DOE’s Public Dose Limit (PDL) for the gencral public; A4 those for
coutrolled arcas are based on occupational Radiation Protection Standards (RPSs) for DOE Order 5480.11

PGuides for 29Pu and %St are the most appropriate 1o use for gross alpha and gross beta, respectively.

121, 1988). Guides apply to concentrations in excess

A-4) and the DOE guides calculated for the DCGs
applicable to drinking water (Table A-2).

For manmade beta- and photon-emitting radionu-
clides, EPA drinking watcr standards are Jimiwd to
concentrations that would result in doses not exceeding
4 mrem/yr, calculated according to a specificd proce-
dure. In addition, DOE Order 5400.5 requires that
DOE-operated public water supplics not cause persons
consuming the walter to seccive an effective dose
cquivalent excecding 4 mrem/yrs. Drinking water
concentration guides based on this requirement are in
Table A-2.

In its regulations, the EPA has establishcd minimum
concentrations of certain contaminants in wates
cxtracted from wastes that will cause the waste to be
designated as hazardous by rcason of toxicity. A0 The
toxicity characteristic leaching procedure (TCLP) must

|

/
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follow steps outlined by the EPA in 40 CFR 261,

—

Eimination Systcm (NPDES) discharges into nonnally

Appendix H. 1o this report, the TCLP minimum con- o dry canyons where the at@ainable use is only livestock

centrations (Table A-S) are used for comparison with
concentrations of selected constituents in extracts from
the Laboratory's active waste ancas.

The NMED is now using numeric Livestock and
Wildlife Waltcering Standards (Table A-6)A 1o evaluate
rnquirements for National Pollutant Dischasge

Tuble A-3. National und New Mexico Ambient Air Quality Stundards

and wildlife watcring. In this seport, surface walen, and
shallow alluvial water sample analyses are compared to
these values as a poteatial actual use of the water
regardless of whicther the walter is directly from an
NPDES outfall.

Averuging New Mexico Federul Standards
Pollutsnt Time Unit Stundard Primary  Secondary
Sultur dioxide Annual arithmetic mean ppm 0.02 0.03
24 hours? ppm 0.10 0.14
3 houns? ppm 0.5
Totai suspended Amal geometric mean pg/m? 60
particulate matter 30 days pg/m? S0
7 days pe/m?3 110
24 houny? pug/m3 150
PM,,b Annual arithmetic mean pg/m? 50 50
24 hours pg/m? 150 150
Carbon monoxide & houns4 ppm 8.7 9
1 houy? ppin 13.1 s
Ovone 1 hour¢ ppm 0.06 0.12 0.i2
Nitrogen dioxide Annual arithnictic mean ppm 0.05 C.053 0.053
24 hours? ppmn 0.10
Lead Calendar guarter pg/m3 1.5 1.5
Beryllium 30 days ug/m3 001
Asbestos 30 days pg/m3 0.01
Heavy metals 30 days pug/m3 10
(total combined)
Nonmethane 3 hours ppm 0.19
hydrocarbons

AMaximum concentraticn, not to be excecded more than once per year.
PParticles measured at an effective diameter of <10 p:n.

“The standand is attained when the expected number of days per caleadar year with maximum hourly average
concentrations above the limit is s1.

N—

A4

\
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Table A-4. Maximum Contaminant Level in the Water Supply for

Inorgunic Chemicals, Organic Chemicals, and Radiochemicals®

Inorganic Chemical MCL Radiochemical MCL
Contaminant (mg/1.) Contaminant
Primary Standurdy
Ag 0.05 Gross alpha 15 x 10-9 uCi/mL
As 0.05 Gross beta & photon® 4 mremyyr
Ba 1 H? 20,00 x 10-9 uCi/mL
Cd 0.010 WSy & x 10-° uCi/mL
Cr 0.05
F 4.0
Hg (.002
NO, (as N) 10
Pb 0.05
Se 0.01
Secondary Standards
Cl 250
Cu 1
Fe 0.3
Ma .05
SO, 250
Zn 5.0
TDS¢ 500
pH 6.5 -

Organic Chemical Contaminant

Insccticides:

Endrin (1,2,3.4,10,10-hexachloro-6,7-cpoxy-* 4,42 5,0 2 . o+ - :in-1.4-endo,

endo-5, 8-dimethano napihalenc)

Lindane (1,2,3,4,5,6-hexachlorocyclohexane, gamma isomer)

Mcthoxychlor (1,1,1-Trichloro-2, 2-bis[p-m~thoxyphenyl] cthane)

Toxaphene (Cy Hy() Cy3 - technical chlorinated camphene, 67-69 percent chlorine)
Herbicides:

2,4-D, (2,4-Dichlorophcnoxyacetic acid)

2,4,5-TP Silvex (2,4,5-Trichlorophenoxy-propionic acid)

Total trihalomethancs (TTHM)

MCL
(mg/L)

0.0002
0.004
0.1
0.005

0.1
0.01
0.10
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‘Table A-4 (Conl.)

Other Organic Contaminants:

Benzene 0.005
Vianyl Chloride 0.002
Cartwon tetrachloride 0.005
1,2-Dichlorocthane 0.005
Trichlorocthylene 0.005
1,1-Dichlosocthylene 0.007
1,1,1-Trichlorocthane 0.20
para-Dichlorobenzene 0.075
Microbiological Contaminant MCL.
Total coliforms - presence 5% of samples/month
Fecal coliform or E. Coli - presence 0 sample/month
aRefs. A8 and A9.

bSee text for discussion of application of gross alpha MCL and gross alpha screening level of
5 x 10-? uCi/mL.
Screening limit for gross beta activity is SO x 10-% uCi/mL.AS

dRef. A8.
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Tuble A-5. Toxicity Characteristic Leaching Procedure Levels®b

Contaminant (mg/1.)
Ansenic 5.0
Bagium 100.0
Benzene 0.5
Cadmium 1.0
Carbon tetracktoride 0.5
Chlordane 0.03
Chlorobe nzene 100.0
Chloroform 6.0
Chromium 5.0
0-Cresol 200.0
m-Cresol 200.0
p-Cresol 2000
Cresol 200.0
2,4-D 10.0
1,4-Dichlorobenzene 7.5
1,2-Dichlorocthane 0.5
1,1-Dichlorocthylenc 0.7
2,4-Dinitrotolucne 0.13
Endrin 0.02
Hepta~hlor (and its epoxide) 0.008
Hexachlorobenzenc 0.13
Hexachlorobutadicne 0.5
Hexachloroethane 30
Lead 50
Lindanc 0.4
Mcrcury 0.2
Mcthoxychlor 10.0
Mecthy! ethy) ketone 200.0
Nitrobenzene 2.0
Pentachlorophenol 100.0
Pyridince 50
Sclenium 1.0
Silver 50
Tetrachlogncthylene 0.7
Toxaphe-e 0.5
Trichlorocttylene 0.5
2,4,5-Trichloropbenol 400.0
2,4,6-Tricalorophenol 20
2,4,5-TP ;Silvex) 10
Vinyl chioside 0.2

*Concentrations of inorganic contaminants that constitute hazardous waste.

bRef. A10.

A-7

~

%
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Table A-6. Wildlife Watering Stundards®

Livestock Contaminant

Concentration (mg/1.)

Dissolved Al
Dissolved As
Dissolved B
Dissolved Cd
Dissolved Cri*3. +6)
Dissolved Co
Dissolved Cu
Dissolved Pb
Total Hg
Dissolved Se
Dissolved V
Dissolved Zn

226R5 228 Ry

2 Ref. All

5.0
0.02
50
0.05
1.0
1.0
0.5
0.1
0.01
0.05
0.1
25.0

30 pCilL

A-8
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Throughout this report the luternatiouai Systen
of Units (81) or metric system of measureme nts has
been used, with some exceptions. For units oy
radiation activity, exposure, and dose, U.S.
Customary Units (that is, curic [Ci], rocntgen [R],
rad, and rem) are setained because current stan-
dards are written in terms of these units.

APPENDIX B
UNITS OF MEASUREMENT

The equivalent S1 units are the beeguered (Bg),
coulomb per kilogram (C/kg), gray (Gy), and sicv-
cn (Sv), respeetively. Table B-1 presents prefixes
used in this repont to define fractions or tultiples
of the basc units of measurements. Table B-2 pre-
sents conversion factors for converting from S
units to U.S. Customary Units. Table B-3 presents
common measurement abbreviations.

Table 13-1. Prefixes Used with S1 (Metric) Units

Prefix Factor Syimbul
mega 1 V00 000 or 106 M
kilo 1 000 or 103 k
centi 0.01 or 10-2 c
milli 0.001 o5 10-3 m
micro 0.000001 or 10-6 m
nano 0.000000001 or 10-9 n
pico 0.000000000001 or 10-12 p
fem'o 0.000000000000001 or 10-15 f

atte 0.000000000000000001 or 10-18 a

Table B-2. Approximate Conversion Factors for Selected SI (Metric) Units

\ Square kilometers (km?) 0.39

B-1

To Obtain
Multiply S1 (Metric) Unit By U.S. Customary Unit
Celsius (°C) 9/5 + 32 Fabrenhbeit (°F)
Centimeters (cm) 0.39 Inches (in.)
Cubic meters (m3) 35 Cubic feet (f13)
Hectares (ha) 25 Acres
Grams (g) 0.035 Ounces (0z)
Kilograms (kg) 22 Pounds (Ib)
Kilometers (km) 0.62 Miles (mi)
Liters (L) 0.26 Gallons (gal.)
Meters (m) 33 Feet (f1)
Micrograms per gram (ug/g) 1 Parts per million (ppm)
Milligrams per liter (mg/L) 1 Pans per mitlion (ppm)

Square miles (mi2)
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Table B-3. Common Measurement Abbreviations

aCi
Biu/yr
cefsec
clm

cfs

Ci
cpw/L.
(Ci/g

ft

f3/s
gal.

in.

kg

kg/h
Lorl

Ib

Ib/h

lin ft
m3/s
uCi/L
uCi/mL
Hg/e
pug/m?
mL orml
mm

um
pimho/cm

mCi

mR
mrem
nCi
nCifdry g
nCi/L
ng/m3
pCildry g
pCi/g
pCi/L
pCi/m3
pCi/mL
Pe/g
pg/m?
PM,,

sq f1 (f12)
TU

attocuric

British thermal unit per yecar

cubic centimeters per sccond

cubic feet per minute

cubic feet per second

curic

counts per minute per liter

femtocuric per gram

foot

cubic feet per second

gallon

inch

kilogram

kilogram per hour

liter

pound

pound per hour

lincar feet

cubic meter per second

microcuric per liter

microcurie per milliliter

microgram per gram

microgram per cubic meter

milliliter

millimcter

micrometer

micro mho per centimeter (mho is the
reciprocal of ohm)

millicuric

millirocnigen

milliremn

nanocurie

nanocuric per dry gram

nanocurie per liter

nanogram per cubic meter

picocuric per dry gram

picocuric per gram

picocurie per liter

picocurie per cubic meter

picocuric per milliliter

picogram per gram

picogram per cubic meter

small particulatc matter (less than 10
microns in diameter)

square feet

tritivm unit

B-2

A,
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APPENDIX C

DESCRIPTIONS OF TECHNICAL AREAS AND
THEIR ASSOCIATED PROGRAMS

Locations of the technical arcas (TAs) operated by
the Laboratory in Los Alamos County ase shown in
Sce I, Fig, -4, The main programs conducted at cach
ol the areas are listed in this Appendix.

TA-2, (rmega Site: Omega West Reactor, an 8-
MW nucleat weseareh reactor, is Jocated here. [tserves
as a research tool by providing a source of neutrons for
fundamental studics in nuclear physics and associated
ficlds.

TA-3, Core Arca: In this main technical area of
the Laboratory is the Administration Building that
contains the Director’s office and administrative offices
and laboratories for several divisions. Other buildings
housc the central computing facility, malterials division,
scicinee museum, chemistry and materials scicncee labo-
ratorics, physics laboratorics, technical shops, cryo-
genics laboratorics, a Van de Graalf accelerator, the
main cafetena, and the Study Center.

‘TA-S, Beta Site: This site contains some physical
support functions, scveral archacological sites, and en-
vironmental monitoring and buffer arcas.

TA-6, Two-Mile Mesa Site: This site is used in the
development of special detonators to initiate high-
explosive systems. Fundamental and applicd rescarch
in support of this activity includes investigating
phenomena associated with initiating high explosives
and rescarch in rapid shock-induced rractions.

TA-8, GT Site (or Anchor Site West): This is a
dynamic testing sitc operated as a scrvice facility for
the entire Laboratory. 1t maintains capability in ail
modern nondestructive testing techniques for ensuring
quality of matcrial, ranging from test weapons compo-
nents to high-pressurc dics and molds. Principal tools
include radiographic techniques (x ray machines to
1,OOM,000 V and a 24-McV betatron), radioactive-iso-

\

tope wehmgues, vlirasonic and pesietrant testing, and
clectromagnetic test methods,

TA-9, Anchor Site East: At this site, fabrication
frasibility and physical propenties of e xplosives are ex-
plored. Noew organic compounds are investigaled for
possible use as explosives. Storage and stability prob-
lems are also studicd,

TA-11, K Site: Facilitics are located here for test-
ing explosives components and systems under a varicty
of extreme physical environments. The facilities are
arranged so thal testing may be controlled and observed
remotely and <o that devices containing explosives or
radioactive malerials, as well as those containing
nonhazardous materials, may be tested.

TA-14, Q Site: This dynamic testing site is used
lor running various fests on relatively small explosive
charges and fos fragment impact tests,

TA-18, R Site: This is the home of PHERMEX, a
multiple-cavity clectron aceelerator capable of produc-
ing a very large flux of x rays for certain weapons
development problems and tests. This sife is also used
for the investigation of weapons functioning and sys-
tems behavior in non-nuclear tests, principally by clee-
tronic recording mmeans.

TA-16, § Site: Investigations at this site include
development, engincering design, prototype manufac-
ture, and cnvironmental testing of nuclear weapons
wathead systems. Development and testing of high
cxplosives, plastics, and adhesives, and sescarch on
process developmeni for manufacture of items using
these and other matcrials ase accomplished in extensive
facilitics.

TA-18, Pajarito Laboratory Site: The funda-
mental bebavior of nuclear chain reactions with simple,
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low-power reactors called eritical assemblies iy studicd
here. Experiments are operated by remole controt and
observed by closed-circuit ielevision. The machines
are housed in buildings known as kivas and are used
primatily to provide a controlled incans of assembling a
citical amount of lisstonable materials. This is done to
study the clleets of visrious shiapes, sizes, and conligo-
sttons, These machines are also used as a source of
Niasion neutrons in lagge quantitics for experimental

putposes.

TA-21, DP Site: This site bas two primary rescarch
arvas: D? Westand DP Fast. DP Westis concersed
with chemistry sescarch; DP East is the high-tempera-
e chemistry and tritium rescarch site. Currently,
sevenl structuees are undergoing decontamination and
decommissioning. The tuture use of TA-21 is teing
studicd.

‘TA-22, 1D Site: This site is used in the develop-
ment of special detonators to initiate high-cxplosive
svstems. Fundamental and applicd rescarch in suppon
of this activity includes investigating phenomena asso-
crated with initiating high explosives and research in
rpid shock-induced reactions.

TA-28, Magazine Area A: This is an explosives

storage arcs.

TA-3, HP Site: An old high-pressure, tritium han-
dling facility located here is being phased out. The
National Radio Astronomy Obscrvatory's Very Large
Baseline Array Telescope is located at this site.

TA-3S, Ten Site: Nuclear sateguards rescarch and
development, which are conducted here, are concerned
with technigues for nondestructive detection, idemtifi-
cation, and analysis of fissionable isotopes. Rescarch
in reactor safety and laser fusion is also done here.

TA-36, Kappa Site:  Various explosives phenom-
end, such as detonation velocity, are investigated at this
dy namic testing site.

TA-37, Magazine Area C: This is an explosives
storage sile.

ta
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TA-39, Ancho Canyon Site: Non-nuclear weapons
behavior is studied here, primarily by photographic
techniques. Investigations are also made into various
phenomenological aspects of explosives, interactions of
explosives, and explosions involving other materials.

‘TA-40, DF Site: This site is used in the develop-
ment of special detonators o initiate high-explosive
systems. Fundamental and applicd rescarch in suppont
of this activity includes investigating phenomena asso-
ciated with initiating high ¢xplosives and seseasch in
rapid shock-induced reactions.,

TA-41, W Site: Personncl at this site engage pri-
marily in engincering desiga and development of
nuclear components, including fabrication and cvalua-
tion of test materials for weapons.

‘TA-43, Health Research Laboratory: Rescarch
performed at this site includes ccllular radiobiology,
biophysics, nammalian radiobiology, and mammalian
metabolism. A large medical library; special counters
uscd to measuse radfoactivity in bumans and animals;
and animal quarters for dogs, mice, and monkeys are
also located in this building.

TA-36, WA Site: Applicd photochemistry, which
includes development of technology for laser isotope
scparation and lascr enbancement of chemical pro-
cesses, is investigated here. Solar cuergy sescarch,
particularly in the arca of passive solar beating for resi-
dences, is also done at this site.

TA-48, Radiochemistry Site: Laboratory scicn-
tists and technicians at this site study nuclear propentics
of radioactive materials by using analytical and physi-
cal chemistry. Measurements of radioactive substances
are made, and "hot cells” are used for remote handling
of radivactive materials.

TA-49, Frijoles Mesa Site: This site is currently
restricted to carefuily sclected functicns because of its
location ncar Bandelics National Monument and past
usc in high-explosive and radioactive materials
cxperiments.
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/'I'A-SO, Waste Munagement Site: Penonnel at

this site have responsibility for treating and disposing
of most industrial liquid and radivactive liguid waste
reecived from Labaosatory technical areas, for develop-
ment of improved methods of solid waste treatinent,
and for containment of radioactivity rmoved by
treatment.

TA-81, Animal Exposure Facility: At this site,
animals are exposced to nonradioactive toxic malerials
to detenmine biological effects of high and Lo
CXpOSURes.

TA-52, Reuctor Development Site: A wide vari-
et of activities related to nuclear reactor perfonnance
and safety is d--ac at this site.

TA-53, Meson Physics Facllity: The Los Alamos
Meson Physics Facility, a lincar particle accelesator, is
used to conduct gescarch in areas of basic physics, can-
cer treatment, malterials studies, and isctope production.
The Los Alamos Neutron Scaticring Center and the
Proton Storage Ring are also located at this TA,

TA-54, Waste Disposz! Site: The primary function
oi this site is radioactive solid and hazardous chemical
waste management ane disposal,

TA-5S, Plutonium Fucllity Site: Processing of
plutonium and rescasch in plutonium metallurgy arc
donce at this silc.

‘TA-87, Fenton Hill Site: This is the location of the
Laboratory's Hot Dry Rock geothermal project.
Scientists at this site are studying the possibility of
producing encrgy by circulating water through hot, dry
rock located hundreds of meters below the canh’s sur-
face. The water is heated and then brought to the sur-
face o drive clectric gencerators.

TA-59, Occupational Health Site: Occupational
health and environmental science activitics ase con-
ductced at this sitc.

C3
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TA-60, Sigma Mesa: This arca contains physical
support and infrastructuge facilitics, including the Test
Fabricztion Facility.

TA-61, East Jemez Road: This site is used for
physical support and infrastructure facilitics, including
the sanitary landfill.

‘FA-63: This arca contains physical suppont facili-
tics opersated by Johnson Controls Inc.

TA-64: This is the site of the Centra) Guard
Facility.

TA-66: This site is used for public and corporate
interface functions.

‘TA-69: This undeveloped TA serves as an
civiropuncental buffer for the dynamic testing arca.

‘FA-70: This undeveloped TA serves as an
cnvironmental buffer for the high-explosives test arca,

TA-71: This uadeveloped TA serves as an
environmental buffer for the high-explosives test arca.

TA-72: This is the site of the Protective Forces
Training facitity.

TA-73: This area is the Los Alamos Airpont.

TA-74, Otowi Tract: This large arca, bordering
San [ldcfonso Pucblo on the east, is isolated from most
of the Lahoratory and contains significant concentra-
tions of archacological sites and an endangered specics
brecding arca.
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ENVIRONMENTAL BACKGROUND INFORMATION
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Fucility Type

3-29b
3-102-118A
14.35
15-184b

16, Arca-p
16

16

16-88b
16-1150
21-61b
22.24
35.85
35-125
36-8b

39.6

39.57

40, SDS
40-2
50-1-60Ab
50-1-60psb
50-1-BWTP
50-37-13sb
50-37-115b
50-37-117
50-37-117b
50-37-118b
50-37.CAlb
50-37-CA}
50-69b
50-69b
50-114
50-114b
50-137d
50-1384
50-1394
50-1404d
53-166
53-166b
53-166b

54, Area-G Oves pjy 33b

54, Area-G

Container (2 Units)
Container

OB/Ob (2 Units)¢
OB/OD

Landfin

OB/OD (6 Units)
Surlace Impoundmen
Container

Incinerator

Containce

Container

Surface Impoundment
Surface Imgoundmeny
OB/OD

OB/OD

OB/OD

OB/OD

Container

Conainer

Container

Above Groung Tank
Above Ground Tank (2 Units)
Container

Container

Container

Conwiner

Incinerator
Incinerator

Conainer

Container

Container

Container

Container

Containey

Conwiner

Contasner

NE Surface Impoundmen
NW Surface Impoundmeny
S Surface Impoundment
Container

Landfil)

Waste Managemen Facilities
ut Los Alamios Nutiona) lubomtory.

————

\

Inclusion in
Part 8 Permii
Application or

Interim Statys®
T atust

Interiim s
Closed
Interim T
interim T
Under Closure
Interim T
Under Closuge
Interim s
Interim T
Interim S
Closed

Under Closure
Under Closuse
Interim T
Interim T
Interim T
Under Closure
Closed
Interim TS
Inicrim S
Permitted TS
Interin; S
Interim S
Pemitted §
Intcrim S
Interim §
Interim T
Permintest T
Interim §
Interim s
Permined S
Interim 5
Permitteg S
Permitted §
Dermittea §
Pem.ittcd s
Inteim s
Intecrin s
Interim s
Interim S
Undcy Closurc
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Table D-1. {Cont.)

Inclusion in
Part B Permit
Application or

a8 = Storage; T = Treaiment.

PDesignates mixcd wastc units.

€OB/OD = open burning/open detonation.
4Thesc units have not yet been constructed.

Technical Area Facility Type Interim Status®
54, Arca-G Pad 1P Container Interim S
54, Arva-G Pad 2b Container Interim S
S4, Arca-G Pad 4 Comtainer Interim S
54, Arca-H Landgfill Under Closure
S4, Arca-G Over Pit 30b Comtainer Interim S
54, Arca-G Shaft 145t Comtainer Interim S
54, Arca-G Shaft i46P Containes Interim S
54, Arca-G Shaft 148 Container Interim S
S4, Arca-L Shatt 36Y Containcr Interim S
$4, Arca-1. Shaft 370 Container intcrin S
54, Arca-G Shaft 1470 Containes Interim S
54, Arca-G Shaft 149 Container Interim S
54, Arca L Above Ground Tank (4 Tanks) Permitted T
54, Arca L Gas Cyib Container Interim S
54, Arca L Gas Cyl Container Permitied S
54-8b Containcr Intcrim S
54-31 Containcr Permiitted S
54-32 Container Permitted S
§4-33b Container Interim S
54-48b Container Interim S
54-49b Container Interim S
54-68 Container Permitted S
54-69 Container Permitied S
55, Ncar Bldg 4b Containcr Interim S
55-4b Container (3 Units) Intcim S
55-4b Tank (13 Tanks) Interim TS
55-4b Container Interim S
§5-4b Containcr Iaterim S
§5-4b Contzincr Interim TS
§5-4b Container bir.Aim S

\
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Tabte D-2. Types of Discharges and Parameters Monltored at
the Laboratory under its NPDES Permit NM002835S

~

EPA
Identifica- Number of Sampling
tion No. Type of Discharge Qutfulls Monitoring Reqguired Fregquency
01A Power plamt 1 Total suspended solids, fiee Monthly
available chlorine, pH, flow
02A Boiler blowdown 2 pH, 101al suspended solids, Weckly
flow, copper, iron, phosphorus,
sulfite, total chromium
03A Treated cooling water 38 Total suspended solids, free Weekly
a -ailablc chlorine, phosphorus,
pk flow
04A Noncontact cooling 52 pH, flow Weekly
waler
050 Radioactive vvaste 2 Ammonia, cbemical oxygen Weckly
051 treatment plant demand, total suspended solids,
(TA-21 & TA-50) cadmium, chromium, copper,
iron, Jead, inescury, zine, pH,
flow
05A High explosives 21 Chemical oxygen demand, pH, Weekly
wastewater flow, 1013l suspended solids
06A Photo wastewates 13 Cyanide, silvzr, pH, flow Weekly
128 Printed circuit board 1 pH, chenvical oxygen demand, Weckly
total suspended solids, iron,
copper, silver, tlow
S Sanitary wastewater 9 Biochemica) oxygen demar.d, Variable frequency,
flow, pH, total suspended solids, from thrce per month
fecal coliform bacteria to once quaitesly

D-4
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Table D-3. Limits Estublished by NPDES Permit NM002835¢ for Sanitary Outfall Discharges

Permit Daily Daily Unit of
Discharge Category Paramcter Average Maximum Measurement
018 TA-3 Treatinent Plant BODA 30.0 45.0 mg/l
1252 N‘A Ib/day
TSSh 300 45.0 g/l
2252 N/A Ib/day
Fecal coliform bacteria — 1,000.0 2,000.0 org/100 ml
pH 6-9 69 standard unit
02S TA-9 Lagoon and BOD 30.0 45.0 mg/l
Sand Filters 0.3 N/A Ib/day
TSS 30.0 45.0 mg/l
0.3 N/A Ib/day
pH 6-9 6-9 standard unit
03S TA-16 Treatment Plant BOD 30.0 450 mg/l
25.0 N/A Ib/day
TSS 30.0 45.0 mg/]
25.0 N/A Ib/day
pH 6-9 6-9 standard urit
04S TA-18 Lagoons BOD 100.0¢ 175.07 mg/i
2.5¢ N/A Ib/day
TSS 100.0¢ 200.0¢ mg/1
2.5¢ N/A Ib/day
pH 5.5-11.5¢ 5.5-11.5¢ standard unit
05S TA-21 Package Plant BOD 100.u¢ 375 4¢ mg/l
12.5¢ N/A Ib/day
TSS 150.0¢ 206,.0¢ mg/l
12.5¢ N/A Ib/day
pH 5.5-11.5¢ 5.5-11.5¢ standard unit

-
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Table D-3. (Cont.)

bTotal suspended solids.

ABiochemical oxygen demand.

D-6

‘Interim cffluent limitations in ¢ffect pursuant to FFCA dated November 22, 1991,

Permit Daily Daily Unit of
Discharge Calegery Parameles Average Maximum Mcasurement
(78 TA-46N lagoons & BOD 30.0 45.0 mg/l
Sand Filters 1.3 N/A Ib/d
TSS 30,0 45.0 g/l
1.3 N/A Ib/d
pH 6-9 69 standard unit
09S TA-53 Lagouons BOD 100.0¢ 175.0¢ mg/l
94.0¢ N/A Ib/day
TSS 150.0¢ 200.0¢ mg/l
94.0¢ N/A Ib/day
pH 5.5-11.5¢ 5.5-11.5¢ standard unit
16S TA-35 Lagoons & BOD 100.0¢ 175.0¢ mg/l
Sand Filters 94.0¢ N/A Ib/d
TSS 150.0¢ 200.0¢ mg/l
94.0¢ N/A Ib/d
pH 5.5¢ 11.5¢ standard vnil
12S TA-46S Lagoons BOD 100.0¢ 175.0¢ mg/]
2.5¢ N/A Ib/d
TSS 100.0¢ 200.0¢ mg/l
2.5¢ N/A Ib/d
pH 5.5-11.5¢ 5.5-11.5¢ standard unit
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Tuble D-4. NPDES Permit Monitoring of Effluent Quality at
Sanitury Sewage Treatment Qutfulls

Discharge Numbeer of
Location (Qutfall) Permit Parameters Ieviastions Range of Deviation

TA-3(01S) BODA —
TSSb

Fecal coliform bacteria©
pHY

Foam

Foam

TA-Y (02S) BOD
TSS
pH

TA-16 (03S) BOD
TSS
pH
TA-18 (04S) BOD
TSS (90)
pH

TA-21 (U5S) BOD
TSS
pH

TA-35 (10S) BOD
TSS (90)
pH

TA-41 (06S) BOD
TSS
Fecal coliform bacteria
pH

TA-46 (U7S) BOD
TSS
pH

TA-46 (12S) BOD
TSS
pH

TA-53 (09S) BOD
TSS (90)
pH

21,400

present/irace
present/trace

SO CO0 ©OO0OC OO CO0C COC CCC CCO COC mmo=moC

*Biochemical oxygen demand (BOD) permit fimits are 30 mg/l. (30-day average) and 45 mg/L
(7-day average).

bTotal suspended solids (TSS) permit limits are 30 mg/L (30-day average) and 45 mg/L. or 90
mg/L (7-day average), dependent on the specific outfall.

“Fecal coliform bacteria limits are 1,000 osganisms/100 mL (30-day average) and 2,000
organisms/100 mL (7-day average).

dRange of permit pH limits is between 6.0 and 9.0 standard units.

~




LOS ALAMOS NATIONAL LABORATORY

/ ENVIRONMENTAL SURVEILLANCE 1991 \

Table D-5. Limits Established by NPDES Permit NM0028355
for Industrial Outfull Discharges

Permit Daily Daily Unit of

Discharge Category Parameter Averuge Maximum Measurement
O1A Power plant TSS? 30.0 100.0 ng/L

Free Cl 0.2 0.5 mg/L i

pH 6-9 6-9 standard unit
{)2A Boiler blowdown TSS 30 100 mg/L

Fe 10 40 mg/L

Cu i 1 mg/L

P 20 40 mg/l

SO, 35 70 mg/L

Cr Repon Repont mg/L

pH 6-9 6-9 standard unit
03A Treated cooling water TSS 300 100.0 mg/L

Free Ci 0.2 0.5 mg/L

P 20.0b 40.0b mg/L
04A Noncontact cooling water  pH 6-9 6-9 standard unit
)50 Radioactive waste COD¢ 18.8 37.5 Ib/day
051 treatment plants copd 94.0 156.0 Ib/day

TSS¢ 38 12.5 Ib/day

TSSY 18.8 62.6 Ib/day

Cd* 0.01 0.06 1b/day

Cdd 0.06 0.3 Ib/day

Cr¢ 0.02 0.08 Ib/day

Ccd 0.19 0.38 Ib/day

Cus 0.13 0.13 Ib/day

Cud 0.63 0.63 1b/day

Fe 0.13 0.13 ib/day

Fed 1.0 20 Ib/day

Pbr 0.01 0.03 Ib/day

Pbs 0.06 0.15 ib/day

Hge 0.007 0.02 ib/day

Hgd 0.003 0.09 Ib/day

Zn© 0.13 0.37 Ib/day

Znd 0.62 1.83 Ib/day

pH¢ 6-9 6-9 standard unit

pHd 6-9 6-9 standard uni

N /
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Table D-S. (Cont.)

\

Toual suspendid solids.

bInterim effluent limitations in effect pursuant to FFCA dated November 22, 1991.
¢Limitations for outfall 050 located at TA-21-257; COD = chemical oxygen demand.
dLimitations for outfall 051 located at TA-50-1.

o

Permit Daily Daily Unit of

Dischurge Category Parameter Averuge Maximum Measurement
OSA High *xplosive COoD 150.0 250.0 mg/L

TSS 30.0 45.0 mg/L

pH 6-9 6-9 standard unit
(J6A Photo waste CN 0.2 0.2 mg/L

Ag 0.5 1.0 mg/L

pH 6-9 6-9 standard unit
128 Printed circuit board CcOD 1.9 38 Ib/day

TSS 1.25 25 Ib/day

Fe 0.05 0.1 Ib/day

Cu 0.05 0.1 Ib/day

Ag Repont Repont 1b/day

pH 6-9 6-9 standard unit
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Tuble D-6. NPDES Permit Monitoring of Effluent Quality at Industriul Outfulls®

Discharge Outfull
Cutegory No.

Number of
QOutfulls

Permit
Parameter

Nuniber of
Devlations

Range of
Deviations

Number of
Outfalls with
Deviations

Power plant O1A

Boiler blowdown  02A

Treated cooling 03A
water

Noncontact 04A
cooling watcr

Radioactive waste 051 and
trcatment plant 050

High explosive 05A

1

38

52

2

21

TSSY
Free CI
pH

pH

TSS

Cu

Fe

P

50,

Cr

Foam

Foam

Floating Solids

TSS
Free Cl
P

pH
Foam

pH

CODr
TSS

Cr
Cu
Fe
Pb

pH
coD

TS8S
pH

D-10

0
0
2

e SO0 WE C W

et s pma = N

cooceoooos SO

-

10.4--10.9

9.8
451.0-1,694.0

62.0-384.0

present/trace

818.0-2,072.0
14
7.26
54
prescaut/trace

0
0
2

ot et (OO e OO e

L s B T

ccocococococCocoC
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Tuble D-6. (Cond.)

Number of
Discharge Outfull  Numberof  Permit Nunaber of Range of Outfalls with
Cutegory No. Qutfalls Parameter  Deviations Deviations Deviations
Photo waslte 06A 13 CN 0 — 0
Ag 0 — 0
TSS 0 -- 0
pH 0 — 0
Printed circuit 128 1 pH 1 9.7 1
board CoD 1 39 i
Ag 0 — 0
Fe 0 — (]
Cu 0 — 0
TSS 0 — 0
130

“Limits sct by the NPDES permit are presented in Table D-3.

bTotal suspended solids.,
¢Chemical oxygen demand.
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Tuble D-7. Federal Facility Compliance Agreement: Schedule for

Upgrading the Laboratory’s Wastewater Qutfalls

Status or
Outfalls Date Turget Date
Outfull 02A (Boiler Blowdown)
Final design complete December 1984 Completed
Advertisement of construction contract February 1989 Completed
Award of construction contract April 1989 Completed
Construction completion Scptember 1989 Completed

In compliance with final limits

Outfull 02A-007 ({TA-16 Steam Plant)
Final design complete
Construction complete
In compliance with final limits

Oultfall 05A (HE Waustewater Discharge)
Final design complete
Advertiscment of construction contract
Award of construction contract
Construction completion
In compliance with final limits

Ouwtfall 04S (TA-18 Sanitary Treatment Plani)
Outfall 10S (TA-"5 Sanitary Lagoons)
Outfull 128 (TA-46 Sanitary Lagoons)

Final design complete

Adventisement of construction contracl

Award of construction contract

Construction compleiion

Special facilities completon and facility startup

In compliance with final .imits

Outfall 058 (TA-21 Sanitary Package Plant)®
Final design complete
Adventisetnent of construction contract
Award of constructior. contrac:
Construction completion
Spccial facilities completion and facility startup
In compliance with final himits

Ouwifall 03A (Treated Cooling Water)
Swdy complete
Conective actions complete
In compliance with final limits

October 1989

April 1991
Sentesnber 1991
October 1991

December 1988
February 1989
April 1989
August 1989
Oclober 1989

June 1990
Scptember 1990
December 1989
Januvary 1992
September 1992
Ociober 1992

August 1990
Scptember 1990
December 1990
January 1992
June 1992

July 1992

Septeinber 1991
March 1992
July 1992

D-12

C mpleted

Completed
Scptember 1992
Octobes 1992

Completed
Completed
Completed
Completed
Completed

Completed
Completed
Completed
September 1992
October 1992
October 1992

Complcted
Completed
Completed
Complcted
Completed
Completed

Completcd
Completed
Completed

/
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‘Table D-7. (Cont.)

Status or
Outfalls Date Target Date
Outfall 03A-023 (Treated Cooling Water)
Complete waste stream characterization
of storm drainage system October 1991 Completed
Complete otner corrective actions October 1991 Completed
In compliance with final limits January 1992 Completed
Outfall 098 (TA-53 Sanitary Lagoons)
Final design complrte March 1991 Completed
Advettisement of censtruction contract January 1992 Completed
Award of construction contract March 1992 June 1992
Cuustruction completion July 1992 December 1992
Special facilitics completion and
facilities startup July 1992 December 1992
In compliance with final limits August 1992 December 1992
Waste Stream Characterization
Start Survey October 1991 Completed
Complete Survey July 1993 July 1993

4Schedule based on Phase | (Sand Filter Addition) of the TA-21 Plant Upgrades.

N D-13
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Table D-8. Lacutions of Alr Sumpling Stations®

Jatitude Jougitude
or North-South or Fast-West
Suition Coordinate Coordinate
Regional (28~44 km)
1. Espaiwla 36°00° 106°006’
2. Pojoaque 35°82° 106°02°
3. Santa Fe 35°4() 106°56'
Perimeter (0-4 km)
4. Basranca School 35°54'0y” 106°16'55"
5. Arkansas Avenrue 35°54'06° 106°19°107
6. 48th Strees 35°52'58%” 106°19°43"
7. Shell Station 35°52'51” 100°18°21"
8. McDonald's 35°982'42" 106°17'57"
9. Los Alamos /ipon 35°82058" 106°16'33"
10. East Gate 35°52'32" 106°15°'19”
11, Well PM-1 35°51'36" 106°13'31"
12. Royal Crest Trailer Park 35¢52°21° 106°18°01”
13 White Rock- Piiion School  35°49°22” 106°12'46"
14. Pajarito Acres 35°47°35" 106°12'31”
15. White Rock Fire Station 35°49'44" 106°1220"
16. White Rock Church
of the Nazarene 35°49°2¢0" 106°13°18”
17. Baudclicr National
Monument 35°46'52" 106°15°'57"
18. North Rim — (non-active)
On Site Stations, Controlled Areas
19. TA-21 DP Site 35°52'30" 106°16°04"
20. TA-21 Arca B 35°52'41” 106°16'40"
21. fA-6 35°51° 106°20°
22. TA-53 (LAMPF) 35°52'12" 106°16'00"
23. TA-52 Beta Site 35°51°30” 106°16°35"
24, TA-16 S Site 35°50'57" 106°21°28"
25. TA-16-450 35°50'46" 106°21'19"
26. TA-4Y 35°49'35" 106°19'08"
27. TA-54 Area G 35°49'53" 106°14'13°
28. TA-33 HP Site 35°47°(2° 106°15'26"
29. TA-2 Omega Sitc 35°52' 106°16'
30. Booster P-2 35°50°43" 106°15'51"
31. TA-3 35°582°24° 106°19°22*
32. TA-48 35°52'42" 106°19°1.6"
Waste Site Stations, Controlled Areus
33. Arca AE 35°49°27" 106°17'55"
34. Arca G-1 NE Comer 35°49°48" 106°14°'13.8"
35. Arca G-2 Back Fence 35°49'46" 106°14°22°
36. Arra G-3 Old Office 35°50'6" 106°14°'42"
37. Arca G-4 HyO Tank 35°49°'49° 106°14°21"

3Sce Fig. 1V-4 for st:tion locations.
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Table D-9. Locations of Surfuce Water Sampling Stations

Latitude lLongitude
or North-South or Eas!-West Map
Stution Coordinate Coorclinate Designation®
REGIONAL STATIONS
Rio Chama at Chamita 30°0s" 106°07" Chamita
Rio Grande at Embudo 36°12° 105°58" Embudo
Rio Crande at Otowi 359527 106°08" Otowi
Rio Grande at Frijoles S375 E235 Frijolcs
Rio Grande at Cochiti 35°37” 106°19° Cochiti
Rio Grande 21 Beralillo 3517° 106°36” Bemalillo
Jemez River 35°40° 10644 Jeme..
PERIMETER STATIONS [OFF SITE)
Ruadioactive Effluent Release Areas
Acid-Pueblo Canyons
Acid Weir NI12§ EN70 49
Puceblo N130 E080 50
Pucblo 2 N120 E155 5%
Los Alamos Canyon
Los Alamos at Rio Grande 35°52"° 106°08" 3
Other Areas
Guaje Canyon N300 E100 8
Los Alamos Reservoir N10S w090 7
Monandad at Rio Grande S070 EA480 38
Pajarito at Rio Grande S180 E410 35
Frijoles at Park Headquarters $280 EI180 9
Frijoles at Rio Grande $375 E235 37
ON-SITE STATIONS
Radioactive Effluent Release Areas
Acid-Pueblo Canyons
Pucblo 3 NO8S E315 52
Pucblo at SR 502 NO70 E350 s27b
DP-l.0s Alamos Canyons
DPS-1 N090 E160 57
DPS-1 NO080 E200 58
Montandud Canyon
GS-1 NO040 E100 68
Other Areas
Canada del Bucy NO010 E150 46
Pajarito Canyon S060 E215 47
Water Canyon at Beta S090 E090 48
Sandia Canyon
SCS-1 NO80 E040 65
SCS-2 N060 E140 66
SCS-3 NO50 E185 67
Agcho at Rio Grande S295 E340 36

*Regional surfacc watcr sampling locations are given in Fig. [V-S; perimeter aetd on site sampling

locations are given in Fig. IV-6.

bSame location as sediment station 27 (map designation) in Table D-10.
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Table D-10. I.ocations of Sediment Sumpling Stations

latitude

or North-South

Longitude
or Fast-West

Map

Station Coordinate Coordiniite Deslgnation®
REGIONAL STATIONS
Chamita 36°05° 106°07" Chamita
Embudo 36°12" 106°5K" Embudo
Rio Giande at Otowi 35°52° 100°08" Otowi
Rio Grande at Sandia S060) E450 Sandia
Rio Grande at Pajarito S185 410 Pajarito
Rio Grandc at Water $237 E388 Water
Rio Grandc at Ancho S305 E335 Ancho
Rio Grandc at Frijoles $375 E235 Frijoles
Rio Grande at Cochiti 35°37° 106°19" Cochiti
Rio Grandc at Bernalillo 35°17° 106°36" Bemalillo
Jemez River 3540° 106°44" Jemez
PERIMETER STATIONS (OFF-SITE)
Radiaactive Effluent Release Area
Acld-Pueblo Canyon
Acid Weir N125 E070 22
Pueblo 1 Ni30 EN85 23
Pucblo 2 N120 E145 24
DP-l.os Alames Canyon
Los Alamos at Totavi NO6S EA405 36
Los Alamos at LA-2 NI25 E510 37
Los Alamos at Otowi N100 ES60 38
Other Canyons
Guajc at SR-502 NI135 EA80 12
Bayo at SR-502 N100 EASS 13
Sandia at Rio Grande S060 EA90 Sandia
Caiiada Ancha at Rio Grande S140 E510 Canada Ancha
Pajarito at Rio Grande S185 €410 Pajarito
Frijoles at National Monument S$280 E185 21
Hcadquarters
Frijoles at Rio Grande $375 2235 Frijoles
Mortandad Canyon on San Ildefonso Lands
Montandad A-6 NO15 £250 A-6
Monandad A-7 NOOS E280 A-7
Montandad A-8 NOOO E320 A-8
Mortandad at SR-4 (A-9) S030 E350 15
Mortandad A-10 S060 EA430 A-10
Mortandad at Rio Grande (A-11) S070 EA480 Mortandad (A-11)

D-16

~




LOS ALAMOS NATIONAL LABORATORY

ENVIRONMENTAL SURVEILLANCE 1991

AScdiment sampling locations in Figs V-8 and 1V-9,

bThese sediment stat.ons lovated at Stzte Road 4 are the first peints of public access as all Laboraiory
facilitics in cr adjacent to these cany ans are located west of Siate Road 4.

Table D-10 (Cont)
Latitude Loagitude
or Nerth-South  or East-West Map
Station Coordinate Coordin;ite Designaticn®
ON SITE STATION.
Radiovuctive I-ffluent Release Areas
Acid-Fueblo Canyon
Hamilton Bend Spring N10OS E255 25
Pucblo 3 N0O90 E315 26
Pucblo at SR-502 NO70 E350 27
DP-los Alumos Canyon
DPS-1 N090 E160 28
DPS-4 NO75 E20S 29
Los Alamos at Bridge N09S E020 30
Los Alamos at LAO-1 NO80 E120 3i
Los Alamos at GS-1 NO075 E200 32
Los Alamos at LAO-3 NO075 E215 33
Los Alamos at LAO-4.5 N065 E270 34
Los Alamos at SR-4 NO065 E355 35
Mortandad Canyon
Monandad ncar CMR Building NOS0 E036 39
Montandad west of GS-1 NO45 E095 40
Montandad at GS-1 NO40 E105 41
Monandad at MCO-5 NO035 E155 42
Mortandad at MCO-7 NO025 E190 43
Montandad at MCO-9 NO30 E2;S 4
Monandad at MCO-13 (A-5) NO1S E250 45
ther Canyons
Sandia at SR-4b NO25 E315 14
Caitada de] Bucy at SR-4Y S090 E360 16
Pajarito at SR-4b S10s E320 17
Potrillo at SR-4b S136 E285 18
Fence at SR-4b S139 E280 46
Wa,cr at SR-4b S170 E260 19
Indio at SR-4b S$206 E260 47
Ancho at SR4b S$255 E250 20
Water at Rio Grande S$237 E388 Water
Ancho at Rio Crandc S305 E335 Ancho
Chaquchiu at Rio Grandc $330 E275 Chaquchu;

/
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Table D-11. Locution and Description of Soil Ssmpling: Statiens?

Description of

Map Nearby ILANL
Station Location® Designation® Contaminant Sources
Regional Soils o o
Rio Chama 36005' 106007' Chamita
Embudo 36012’ l()5°58' Embudo
Otlowi 35052' 106_08’ Otewi
Ncar Santa Cruz 35059' 1{)5054’ Santa Cruz
Cochiti 35037' 106, 19’ Cochiti
Bernalillo 35 17" 106 36 Remalillo
ITINTY 35 40" 106 44° jsemee
Perimyvier Soils
L.A. &vrtsman Club N230 E215 Si
North *i¢sa N134 E168 S2
Neas @ 2.8 (GT Site) NO60O W075 S3
Near f A-49 S165 E085 S4 Tnactive Wasi» Sitc
White Rock (cast) S055 1385 S5
Tsauaswi NO2 £310 S6
On-5ite Noils
TA-2i (DP Site) MO9S E 4l) S? /CLen. Research
East of TA-S3 N(S1 E213 SS LAMPF Accelerator
TA-50 NG3S EQIS S9 Rad. W-ter Trea ment
Two-hile Mcsa N025 E030 510 Fain " cchaical  sca
Eastot TA-54 S080 E295 St lxad. Disposal Sitc
R-Site Road East S042 E103 S12 PHERMEX Accelziator
Potrillo Drive S065 E195 S13 HI Dctowation
S-Site (TA-16) S035 W02S Si4 HE Res.; H3 Facility
Neag Test Well DT-9 S150 E140 515 Inactive Waste Site
Ncar TA-33 S245 E225 S16 Ex H3 Facility

3Soil sampling locations arc given in Figs. 1V-3 and IV-11.
b atitudc/Longitude or LANL N-S/E-W coctdinaics.
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Table DD-12. l.ocations of Beehives®

North-South East-West
Station Coordinate Coordinate

Regional Sttions (28—44 km), Uncontrolled Areas
San Pedro — —
Chimayo — —_—
San Juan — —_

Perimeter Siations (0—4 km), Uncontrolled Areas
1. Northern Los Alamos County N180 w020
2. White Rock/Pajarito Acres - —

On-Site Stations, Controlled Areas

3. TA-5 (Lower Mortandad Canyon) N020 E185
4. TA-8 (Anchor Site W) S020 w065
5. TA-9 (Anchor Sitc E) S005 W040
6. TA-15 (R-Site) S020 E065
7. TA-16 (S-Site) S055 WO080
8. TA-21 (DP Canyon) N095S E180
9. TA-33 (HP-Sitc) $260 E265
10. TA-49 (Frijoles Mesa) S160 E105
11. TA-50 (Upper Mortandad Canyon) N040 E095
12. TA-53 (LAMPF) NOS0 E220

13. TA-54 (Arca G) — —

aApproximate bechive locations are presented in Fig. IV-14.
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Table D-13. Los Alamos, New Mexico,* Climatological Summary (1911-1991),
Temperature and Precipitation ileans® and Extremes

Temperature (°F)¢
Normals Extremes
High Low
Mean Mean High Low Daily Daily
Month Maximum Minimum Average Average Year Average Year Maximum Date Minimum Date
January 39.5 17.4 28.4 37.6 1986 20.9 1930 64 1/12/81 -18 1/13/63
February 43.5 21.1 323 374 1934 23.0 1939 69 2/25/86 -14 2/01/51
March 49.6 26.5 38.0 458 1972 321 1948 73 3/11/89 -3 3/11/48
April 58.4 333 458 543 1954 39.7 1973 80 4/23/50 5 4/09/28
o May 67.6 42,0 54.8 60.5 1956 50.1 1957 89 5/29/35 24 5/01/764
'8 June 778 51.1 64.5 69.6 1990 60.4 1965 95 6/22/81 28 6/03/19
July 80.6 553 68.0 71.4 1980 63.3 1926 95 7/11/35 37 7/07/24
August 775 53.5 65.5 703 1936 60.9 1929 92 8/10/37 40 8/16/47
September 711 47.2 59.1 65.8 1956 56.2 1965 94 9/11/34 23 9/29/36
October 61.5 37.6 49.2 54.7 1963 428 1984 84 10/01/80 9 10/31/91
November 489 27.1 38.0 4.4 1949 30.5 1972 72 11/01/50 -14 11/28/76
December 40.8 194 30.1 384 1980 24.0 1990 64 12/27/80 -13 12/09/78
Annual 59.7 36.0 478 520 1954 46.2 1932 95 6/22/814 -18 1/13/63

\_
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Table D-13. (Cont.)

Mean Number of Days

Precipitation (in.)° Per Year
Precipitation® _ Snow Max. Min.
Daily Daily Precip. Temp. Temp.
Month Mean Maximum Year Maximum Date Meuan !asimem Year Maximum Date 20.10in. 290°F <32°F
January 0.86 6.75 1916 2.45 1/12/16 12.1 64.8 1987 220 1/15/87 2 0 29
February 0.80 2.78 1987 1.05 2/20/15 9.9 48.5 1987 20.0 2/19/87 2 0 27
March 1.22 4.11 1973 2.25 3/30/16 12.0 36.0 1973 18.0 3/30/16 3 0 24 g
April 1.01 4.64 1915 2.00 4/12/75 4.6 336 1958 20.0 4/12175 3 0 14 2
May 1.17 4.47 1929 1.80 5121729 0.9 17.0 1917 12.0 5/02/78 3 0 3 £
June 1.36 567 1986  2.5] 6/10/13 — — — — — 3 1 o Z
July 3.26 7.98 1919 247 7/31/68 — — —_ — — 8 1 — 2
August 3.2 1118 1952 2.6 8/01/51 — — — — — 8 G — &
E Scptember 2.12 5.79 1941 2.21 9/22/29 0.1 6.0 1913 6.0 9/25/13 5 0 0 g
™ October 1.30 6.77 1957 3.48 10/05/11 2.0 200 1984 9.0 10/31/72 3 0 7 {;
November 1.02 6.60 1978 1.77 11/25/78 4.6 34.5 1957 14.0 11/22/31 2 0 2 Z
December 1.08 3.21 1984 1.60 12/06/78 12.8 413 1967 220 12/06/78 3 0 30 g
©
Annual 18.72 30.34 1941 3.48 10/05/11 59.0 178.4 1987 22.0 1/15/87 46 3 156
Season 153.2 1986-87 12/06/78

3Latitude 35°52' north, longitude 106°19’ west; elevation 2263 m.
YMeans are based on standard 30-year period: 1961-1990.
€Metric conversions: 1in. = 2.5 cm; °F = 9/5°C + 32.

dMost recent occurrence.

¢Includes water equivalent of frozen precipitation.

- /
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June

July

ENVIRONMENTAL SURVEILLANCE 1991
Table D-14. 1991 Weather Highlights

Key for Abbreviations:
SMDH: Set maximum daily high-temperature record,
TMDH: Ticd maximum daily high-temperature record.
SMDL.: Set minimum daily low-temperature record.
TMDL: Ticd minimum daily low-temperature record,
SMDP: Sct maximum daily precipitation record.
SMDS: Set maximum daily snowfall record.

January

Cold and dry.

Mean temperature = 24.7°F (normal = 28.4°F).
Precipitation = 0.39 in. (normal = 0.86 in.).
SMDS onthe 21st: 3.2in.

February

Warm and dry.

Mecan temperature = 34.8°F (normal = 32.3°F).
Precipitation = 0.34 in. (normal = 0.80 in.).
Snowfall = 3.3 in. (normal = 9.9 in.).

Strong winds with peak gust of 1 mph on the 13th.

March

Windy.
Strong winds with peak gusts of 54, 57, and 55 mph on the 11th, 26th, and 27th, respectively.
Peak gust of 73 mph at the East Gate Station ou the 19th,

Dry - only trace of precipitation entire month.

Precipitation = 0.00 in. (normal = 1.01 in.).

Ticd record for driest April; S previous Aprils with no precipitation; most recent: 1967,
TMDH on the 6th: 72°F.

TMDL on the 28th: 22°F.

Strong winds with peak gusts of 51 and 55 mph on the 1st and 11th, respectively.

Peak gust of 72 mph at the East Gate Station on the 11th.

TMDL on the 5th: 28°F.

Precipitaticn of 0.02 in. on the 15th ended a consccutive string of 45 days with no measurable
precipitation.

SMDP on the 20th: 0.71 in.

Cool.
Mcan temperature = 61.7°F (normal = 64.5°F).
Strong dust devil danages Los Alamos Catholic Church roof on the 18th.

Wet and cool.
Rainfall = 5.03 in. (nonnal = 3.26 in.).
Wettest July since 1968 when 6.60 in. fell.
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Table D-14. (Cont.)

July (coat.)

The rainlall of 5.76 in. at the East Gate Station was sccond largest July precipitation ever recorded in

Los Alamaos County; highest was 7.98 in. during 1919,

Mean temperature = 64.7°F (normal = 868.0°F).
3rd coldest July on record and coldest since 1941,
SMDP ¢t 22nd: 1.52in.
SMDL on the 26th: 46°F.
SMDL. on the 27th: 47°F,

August

Wetind cool.

Raintall = $.93 in. (nemal = 3.52 in.).

Wetest August since 1968 when 6.39 in. fell.

Jhe rainfall of 7.98 in. at the North Community site was the targest monthly precipitation recorded in
Laos Alamos County since the record highest 1118 i, tell in August of 1952,

Mcan temperature = 63.2°F (normal = 65.5°F).

Raiunfall of 1.76 in. at Bandelier site on the 2nd.

Flooding on the 4th with 2.40 in. at North Comnzusaity, including 1.50 in. during one hour.

Los Alamos County sewer lines washed out in Fueblo Canyon; widespread street and basement
flooding in Los Alamos.

Heavy thunderstorms on the 6th caused more local flooding with 1.91 in. a1 S-Site, 1.61 in. at North
Community, and 1.11 in. at TA-6 (official station).

Heavy rainfall of 1.09 in. at Bandclier on the 13th.

Heavy rainfall of 1.20/in. at both TA-6 and North Community on the 19th; 1.15 in. fell in 15 mibutes
at TA-6.

Summer (June - August)
Coldest summer on record.
Mean temperature = 63.2°F (normal = 66.0°F).
Previous coldest summer: 1929, 65.3°F.
2ud coldest July-August period on record,
Mcan temperature (July-August) = 63.9°F (normal = 66.7°F).
Coldest July-August period: 1929, 63.1°F.
Wettest July-August period (11,96 in.) since 1968 when 12.99 in. [cll.

September
Cool and wet.
Mcan temperature = 56.7°F (normal = 59.1°F).
4th coldest September en record.
Rainfall = 2.73 in. (normal = 2.12 in.).
Rainfall = 4.42 in. at S-Site.

October
Dry but snowy.
Precipitation = 0.35 in. (normal = 1.30 in.).
Suowfall = 7.3 in. (normal = 2.0 in.).
TMDH on the 15th: 72°F.

& SMDH on the 17th: 75°F. /
D-23
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\ Least scasonal snowfall since 1977-1978 when 31.8 in. fell.
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Table D-14. (Cont.)

October (cont.)
TMDH on the 18th: 74°F,
SMDL on the 29th: 16°F.
SMDL. on the 30th: 15°F,
Tied record low temperature during month of October: 10/19/76.
Record lowest high temperature of 28°F on the 30th.
Tied record lowest high temperature for month of October.
SMDS on the 30th: 7.3 in.
SMDL on the 31st: 9°F.
Record lowest tor month of October: previeus record = 15°F on 10/30/91 and 10/19/76.
Record jowest high temperature of 25°F on the 31st.
Record lowest high temperature for month of October: previous record = 28°F on 10/30/91 and
10/12/86.

November
Cold, wet, and snowy.
Mecan temperature = 33.3°F (normal = 38.0°F).
Precipitation = 2.56 in. (normal = 1.03 in.).
4th coldest and 4th wettest November on record.
Snowfall = 12.1 in. (normal = 4.6 in.).
SMDL on the 1st: 9°F.
TMDL on the 3rd: 10°F,
SMDL on the 4th: 16°F.
SMDP on the 15th: 1.39 ip.
SMDS on the 15th: 4.0 in.
Extensive damage to trees and limbs early morning on the 16th resulting from wet snow accumulation.
Strong winds with peak gust = 50 mph on the 18th.

December
Cold, wet, and snowy.
Mcan temperature = 27.7°F (normal = 30.1°F).
Precipitation = 2.23 in. (normal = 1.08 in.).
Snowfall = 18.1 in. (normal = 12.8 in.).
SMDL on the 1st: 5°F.
SMDL on the 2nd: 5°F.
TMDL on the 3rd: 6°F.
SMDP on the 11th: 1.03 in.
SMDP on the 18th: 0.76 in.
SMDS on the 18th: 8.8 in.

Annual
1991 mean temperature = 46.2°F (normal = 47.8°F).
Sth coldest year on record and coldest since 1941,
1991 precipitation = 24.34 in. (norma! = 18.72 in.).
Wettest year since 1985.
1991 snowfall = 60.3 in. (normal = 59.0 in.).
1990-1991 winter snowfali = 38.8 in.
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Table D-15. Moisture (gravimetric) and TritiumConcentration in
Moisture Extracted from Core Sumples from Hole SIMO-1

Depth? Moisture Hb
(f1) (% by mass) (nCi/1)
4 4.5 1.6
9 4.0 1.4
14 8.0 1.1
19 1.7 04

24 5.7 0.2
29 6.1 0.6
33 5.3 0.0
39 7.0 -0.1
44 8.1 0.3
49 28 0.2
54 8.8 0.2
$Y 39 0.1
64 4.1 0.0
69 2.3 -0.2
4 79 0.1
79 7.3 -0.2
&4 11.2 -04
89 10.3 -0.1
94 19.2 -0.2
99 9.3 0.3
104 9.4 0.0

8 depth below surface.
b Detection limit 0.7 nCi/L.
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Table D-16. Radiochemical Analyses of Core Samples from Hole SIMO-1

Sample Gross Total Gross Gross
depth H3 13¢cs Alpta 38py 2%9,240py Uranium Beta Gamma
)] (nCVL) (pCilg) (cpm/g) (pCip (pCi/g) (ug/p) eCig (pCi/g)
4 1.6 (0.3 0043 (0.077) 27 (0.5) 0001 (0.001)  0.002 (0.001) 22 (02) 3.7 (0.8) 1.4 (0.2)
9 1.4 (03) 0347 (0.135) 4.0 (0.6) 0008 (0.001)  0.003 (0.001) 29 (0.3) 6.0 (1.0) 2.1 (0.3)
14 1.1 (03) 0124 (0079) 40 (0.6) 0000 (0.000)  0.002 (0.001) 4.6 (0.5) 14.0 (3.0) 5.5 (0.6)
19 04 (0.3) 0185 (0.126) 44 (06) 0002 (0.002)  0.001 (0.001) 4.6 (0.4) 140 (3.0) 59 (0.7)
24 02 (03) 0161 (0.081) 40 (06) 0000 (0.000)  0.002 (0.001) 4.1 (0.4) 100 (2.0) 5.4 (0.6)
29 06 (0.3) 0243 (0.133) 4.0 (0.6) 0002 (0.001)  0.003 (0.002) 3.6 (0.4) 13.0 (3.0) 5.0 (0.6)
335 00 (0.3)  0.128 (0.081) 4.8 (0.6)  0.000 (0.001)  0.006 (0.006) 3.9 (0.4) 9.0 (2.0) 4.0 (0.5)
39 0.1 (0.3) 0043 (0.116) 29 (0.5)  0.000 (0.001)  0.002 (0.001) 3.9 (0.4) 9.0 (2.0) 2.9 (0.4)
44 0.3 (0.3)  0.032 (0.085) 39 (0.6) 0.006 (0.006) 0.001 (0.001) 4.0 (0.4) 8.0 (2.0) 3.3 (0.4)
49 0.2 (0.3)  0.150 (0.126) 2.4 (0.5)  0.000 (0.000)  0.000 (0.001) 1.6 (0.2) 2.7 (0.6) 2.0 (0.3)
sS4 0.2 (0.3) 0057 (0.079) 6.7 (0.8)  0.001 (0.000)  0.001 (0.001) 5.4 (0.5) 7.0 (2.0) 3.1 (0.4)
59 0.1 (0.3)  0.119 (0.119) 4.0 (0.6) 0001 (0.000)  0.002 (0.001) 2.8 (0.3) 4.1 (0.9) 1.5 (0.2)
64 00 (0.3)  0.094 (0.078) 3.7 (0.5)  0.003 (0.001)  0.002 (0.001) 2.8 (03) 5.0 (1.0) 1.7 (0.2)
69 0.2 (0.3)  0.147 (0.117) 18 (04) 0000 (0.000)  0.001 (0.001) 1.5 (0.2) 3.0 (0.7) 1.2 (0.2)
74 0.1 (0.3)  0.107 (0081) 7.0 (0.8) 0001 (0.001)  0.001 (0.001) 6.7 (0.7) &0 (2.0) 2.7 (0.3)
79 0.2 (0.3) 0202 (0.132) 56 (0.7) 0001 (0.000) 0001 (0.001) 59 (0.6) 7.0 (1.0) 22 (0.3)
84 0.4 (0.3) -0.077 (0.080) 7.1 (0.8)  0.001 (0.000) 0.001 (V.001) 6.3 (06) R0 (2.0) 3.5 (0.9)
89 0.1 (0.3)  0.189 (0.120) 4.1 (0.6)  0.000 (0.000}  0.001 (0.000) 3.9 (0.4) 9.0 (2.0) 3.1 (0.9)
94 -0.2 (0.3)  0.102 (0.079) 5.0 (0.6)  0.000 (0.000)  0.004 (0.001) 5.6 (0.6) 3.7 (0.8) 1.8 (0.2)
99 0.3 (0.3)  0.090 (0.118) 3.9 (0.6) 0000 (0.010)  0.003 (0.001) 5.6 (0.6) 3.1 (0.7) 1.6 (0.2)
104 0.0 (0.3)  0.004 (0.086) 5.3 (0.7)  0.000 (0.010)  0.001 (0.001) 5.5 (0.5) 2.4 (0.6) 1.6 (0.2)

\_

3Counting uncertainties are in parentheses.
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Tuble D-17. Summary of Selected Radionuclides Half-1ife Information

Nuclide Symbol Half-Life
(vears)
Tritium H3 12
Beryltium-7 1Be 0.15
Phosphorus-32 dip 0.04
Potassium-40 0K 1,260,000,000
Arngon-41 Ar 0.00008
Cobalt-60 60Cy 5.2
Strontium-8S 85S¢ 0.18
Strontium-89 89gy 0.14
Strontium-90 Ny 217
lodine- 131 131 0.02
Cesium-134 134¢cy 2.05
Cesium-137 137¢cy 30
Uranium-234 234y 247,000
Uranium-235 235y 710,000,000
Uranium-238 238y 4,510,000,000
Plutonium-238 23py 86
Plutonium-239 239py 24,390
Plutonium-24() 240py 6,580
Americium-241 HlAm 458

NOTE: For the half-life of the principal airbome activation products, see
discussion on page V-2,

D-27
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Table D-18. Dose Conversion Factors for Caleulating Internal
Dosess
(rem/uCi Intake)

Inhulation

Effective
Radionuclide Dose
H3 6.3 x 10-5
24U 1.3 x 102
25U 1.2 x 102
28y 1.2 x 102
28py 4.6 x 102
239.240py 5.1 x 102
BlAm 5.2 x 102

Ingestion
Effective

Radionuclide Dose
H} 6.3 x 10-3
"Be 1.1 x 10-4
%Sy 1.3 x 10-!
137Cs 50x 10-2
234y 2.6 x 10-!
»sy 2.5 x 10-!
28y 2.3 x 10-!
238py 38
239,240p, 4.3
21AmM 4.5

ADose conversion factors taken from DOE 1988b.

Table D-19. Dose Conversion Factors for Calculating External Doses

([mrem/yr])/[xCi/m?)
Effective

Radionuclide® Dose

10Ch 8,830

nc 5,110

13N 5,110

16N 29,300

1Qob 18,900

150 5,120

A 6,630

3Dosc conversion factors taken from DOE

1988c.

®Dose conversion factors for 1°C and 40
were not given in DOE 1988c¢ and were
calculated with the computer program
DOSFACTER II (Kocher 1981).
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Table D-20. Locations of Groundwater Sampling Stations

D-29

Narth-South Fust-West Mup
Station Coordinate Coordinate Designation®
MAIN AQUIFER ON SITE
Toest Welly
Test Well 1 NO70 E345 39
Test Well 3 NOSO E215 41
Test Well 8 NO3S E170 43
Test Well DT-SA S0 EOY0 42
Test Well DT.9 S155 E140 44
Test Well DT-10 S120 E128 45
Water Supply Wells
Pajarito Well Field
Well PM-1 NO3O E305 89
Well PM-2 SOSS E202 N)
Well PM-3 NO40 E255 91
Well PM-4 S030 E205 92
Well PM-5 NOIS E155 93
MAIN AQUIFER OFF SITE
Test Wells
Test Well 2 N120 E150 40
Water Supply Wells
Guaje Well Field
well G-1 NI190 E385 82
Wel G-1A N197 E380 83
Well G-2 N205 E365 84
Well G-3 N215 E350 85
Well G-4 N213 E315 86
Well G-3 N228 E295 87
Well G-6 N215 E270 88
1os Alamos Well Field
Well LA-IB N11§ ES30 76
Well LA-2 NI125 ES0S 77
Well LA-3 N130 E490 78
Well LA-S NO76 E435 80
Well LA-6 N105 EA465 81
San ildefonso Wells
Westside Artesian Well SI10
Halladay Well SI 8§
Pajarito Well (Pump 1) 313
Eastside Artesian Well SI 9
Don Juan Playhouse Well S117

N\
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Table D-20. (Cent.)

North-South Fust-West Muap
Station Coordinate Coordinate Designation®

MAIN AQUIFER SPRINGS
White Rock Canyon Springs (Perimeter and Off-Site)

Group 1
Sandia Spring S030 E470 13
Spring 3 S110 E450 14
Spring 3A S120 E445 15
Spring 3AA S140 EA440 16
Spring 4 S170 E410 17
Spring 4A S150 E395 18
Spring 5 $220 E390 19
Spring SAA S240 E360 20
Ancho Spring S280 E305 21
Group H
Spring SA S230 E340 22
Spring 5B S$275 E355 96
Spring 6 S300 E330 23
Spring 6A S210 E310 24
Spring 7 S330 E295 25
Spring 8 §335 E285 26
Spring 8A S315 E280 27
Spring 8B S310 E285 97
Spring 9 $320 E270 28
Spring 9A S325 E265 29
Doc Spring S320 E250 30
Spring 10 S370 E230 31
Group I
Spring 1 NO040 ES20 32
Spring 2 NO15 ES05 33
Group 1V
La Mesita Spring N080 ES50 10
Spring 2A S105 E475 95
Spring 3B S150 E465 34
Other Off-Site Springs
Sacred Spring N170 ES540 11
Indian S, -ring N140 ES30 12
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Table D-20. (Cont.)
North-South East-West Map
Station Coordinate Coordinate Designation®
ALLUVIAL CANYON AQUIFERS
Radioactive Effluent Release Areas
Acid-Pueblo Canyons
Hamilton Bend Spring N110 E250 53
DP-Los Alamos Canyons
LAO-C NO8S E070 59
LAO-1 NS0 E120 60
LAO-2 NO80 E210 61
LAO-3 NO80 E220 62
LAO-4 NO70 E245 63
[LAO-4.5 NO065 E270 64
Mortandad Canyon
MCO-3 N040 E110 69
MCO-4 N03s E150 70
MCO-5 NO30 E160 !
MCO-6 NC30 E175 72
MCO-7 N025 E180 73
MCO-7.5 NO30 E190 74
Other Arcas
Pajarito Canyon
PCO-1 S054 E212 102
PCO-2 S081 E255 103
PCQO-3 S098 E293 104
PERCHED SYSTEM IN CONGLOMERATES AND CASALT
(Pueblo/LosAlamosiSandia Canyon Area)
Test Well 1A NO70 E335 54
Test Well 2A N120 E140 S5
Basalt Spring NO065 E39¢ 56
PERCHED AQUIFER IN VOLCANICS
Water Canyon Gallery S040 W125 94

aSce Fig. VII-1 for perimeter and on-site groundwater sampling locations.

o
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Table D-21, Volatile Organic Compounds Determined
in Water by PAT Analyses

Representative
Linit of Quantification®
Compound CAS # (ug/L)
Chloromethane 74-87-3 1J
Vinyl chloride 75-01-4 10
Bromomcethane 74-83-9 10
Chlorocthane 75-00-3 10
Accetone 67-64-1 20
Trichlorofluoromethane 75-69-4 5
1,1-Dichlorocthene 75-35-4 ]
Methylene chioride 75-09-2 5
Carbon disulfide 75-150 5
t-1,2-Dichlorocthene 156-60-5 5
1,1-Dichlororthane 75-34-3 5
c-1,2-Dichlorocthenc 156-59-2 5
Bromochloromethane 74-97-5 S
Chloroform 67-66-3 S
1,2-Dichlosocthanc 107-06-2 S
1,1-Dichloropropene 563-58-6 5
Vinyl acetate 108-05-4 10
2-Butanone 78-93-3 20
2,2-Dichloropropane 590-20-7 5
1,1,1-Trichloroethane 71-55-6 5
Carbon tetrachloride 56-23-5 5
Benzene 71-43-2 5
1,2-Dichloropropane 78-87-5 5
Trichloroethene 79-01-6 S
Dioromomethane 74-95-2 5
Bromodichloromethane 75-27-4 5
t-1,3-Dichloropropene 1006-10-26 5
c-1,3-Dichloropropene 1006-10-15 5
1,1,2-Trichlorocthane 79-00-5 5
1,3-Dichloropropane 142-28-9 5
Chlorodibromomethane 124-48-1 S
Bromoform 75-25-2 5
4-Mcthyl Z-pentanone 10-81-1 20
Toluene 108-88-3 5
2-Hexanone 59-17-86 20
1,2-Dibromomethane 74-95-3 5
Tetrachlorocthene 127-18-4 5
Chlorobenzene 108-90-7 5
1,1,1,2-Tetrachloroethane 630-20-6 5
1-Chlorohexane 544-10-5 5
Ethylbenzene 100-41-4 5
m,p-Xylene (total) 108-38-3 + 106-42-3 5
o-Xylene 95-47-6 5
Styrene 100-42-5 5

D-32
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Tuble D-21. (Cont.)

Representative

Limit of Quantification®
Compound CASH (nwl)
1,1,2,2- Tetrachloroethane 79-34-5 L1
1,2, 3-Trichloropropane 9%-18-4 S
Isopropylbenzene Y8-82-8 5
Bromobeazene 108-86-1 s
n-Propylbenzene 103-65-1
2-Chlorotolucne 95-49-8 -
4-Chlootoluene 106-43-4
1L,3,S-Trimethytbenzene 108-67-8
tert-Butylbenzene 9YK-(6-6 .
1,2, 4-Trimethylbenzene 95-63-6 S
sec-Butylbenzene 135-98-8 5
1,3-Dichlorobenzene §41-73-1 S
1,4-Dichlorolwenzene 16-46-7 S
p=Isapropyliolucne 99.87-6 5
1,2-Dichlorotw nzene 95-50)-1 S
n-Butylhenzene 104-51-8 5
1,2-Dibromo-3-chloropropane 96-12-8 10
1,2.4-Trichlorobenzene 120-82-1 N/A
Naphthalene 91-20-3 N/A
1,2,3-Trichlorobenzene 87-61-6 N/A
Hexachlorobutadiene 87-68-3 N/A
Dichloroditluoromethane 75-71-8 10
Trichlorotrifluorocthane 76-13-1 5
lodomethane 74-88-4 5
2-Chlorocthylvinylether 110-75-8 50
Acrylonitrile 107-13-1 100
Acroltin 107-02-8 100

AColumn: Supeleo SPB-5 60 m x (.25 mm x 1.0 pm. Limits of detection estimated
by minimum signal required to yicld identifiable mass speciral scan.
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Table D-22. Volatile Organic Compounds Determined in Solids

by SW-846 Method 8260

Limit of Quantification®

Compound CAS# {(mg/kg)
Chloromethane 74-87-3 10
Vinyl chloride 75-01-4 10
Bromomethane T4-83-9 10
Chlorocthane 75-00-3 10
Accetone 67-64-1 20)
Trichlorofluoromethane 75-69-4 5
1,1-Dichlorocthene 75-35-4 5
Methylene chloride 75-09-2 s
Carbon disuifide 75-15-0 5
1-1,5-Dichlorocthene 156-60)-5 5
1,1-Dichlorocthane 75-34-3 S
c-1,2-Dichlorocthene 156-59-4 5
Bromochloromethane 74-97-5 S
Chloroform 67-66-3 5
1,2-Dichlorocthane 107-06-2 5
1,1-Dichloropropenc 563-58-6 5
Vinyl acetate 108-05-4 10
2-Butanone (MEK) 78-93-3 20
2,2-Dichloropropane 590-20-7 5
1,1,1-Trichlorocthane 71-55-6 5
Carbon tetrachloride 56-23-5 5
Benzene 71-43-2 5
1,2-Dichloropropane 78-87-5 5
Trichloroethene 79-01-6 5
Dibromomethane 74-95-3 5
Bromodichloromethane 75-27-4 5
t-1,3-Dichloropropene 1006-10-26 5
c-1,3-Dichloropropene 1006-10-15 5
1,1,2-Trichlorocthane 79-00-5 5
1,3-Dichloropropane 142-28-9 5
Chlorvdibromomethanc 124-48-1 5
Bromoform 75-25-2 b
4-Mcthyl-2-pemtanone (MIK) 10-81-1 20
Toluene 108-88-3 5
2-Hexanone 59-17-86 20
1,2-Dibromomethane 74-95-3 5
Tetrachlorocthene 127-18-4 5
Chlorobenzene 108-90-7 5
1,1,1,2-Tetrachloroethane 630-20-6 5
1-Chlorohexane 544-10-5 5
Ethylbenzene 100-41-4 5
Mixed Xylene (total) 1330-20-7 5
Styrene 100-42-5 5
1,1,2,2-Tetrachlorocthane 79-34-5 5
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‘Tuble D-22. ((ont.)

Limit of Quantification®

Compound CAS # (mg/kp)
1,2,3-Trichloropropane 96-1%-4 S
[sopropylberzene 98-82-8 5
Bromobenzene 108-86-1 5
n-Propylbenzene 103-65-1 S
2-Chlorotolucne 95-49-8 5
J-Chlorotoluene 106-43-4 5
1,3,5-Trimethylbenzene 108-67-8 5
teri-Butylbenzene 98-06-6 S
1,2, 4-Trimethylbenzene 9R-63-6 5
see-Butylbenzene 135-98-8 5
1,3-Dichlorobenzene 541-73-1 5
1,4-Dichlorobenzene 106-46-7 5
p-1sopropyitoluene 99-87-6 5
1,2-Dichlorobenzene 95-50-1 5
n-Butylbenzene 104-51-8 )
1,2-Dibromo-3-chloropropane 96-12-8 10
1,2, 4-Trichlorobenzene 120-82-1 N/A
Naphthalene 91-20-3 N/A
1,2,3-Trichlorobenzene 87-61-6 N/A
Hexachlorobutadiene 87-68-3 N/A
Dicliloroditluoromethane 75-71-8 10
Trichlorotritluorocthane 76-13-1 5
lodomethane 74-88-4 5
2-Chlorocthylvinylether 110-75-8 50
Acrylonitrile 107-13-1 100
Acrolein 107-02-8 100

AColumn: 60 m-x 0.32 mm SPB-5 fuscd silica capillary, using a methanolic parti-
tion with purge and trap. Limits of quantification are calculated from the
intercept of the external calibration curve using a flame-ionization detector.

\
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Table D-23. Semivolatile Organics in Water

CAS #

Limit of Quantification

Compound (mg/l)
N-Nitrosodimethylamine 62-75-9 10
Aniline 62-55-3 10
Phenol 108-95-2 10
bis(-2-Chlorocthyl)ether 111-44-4 10
2-Chlorophenol 95-57-8 10
1,3-Dichlorolw nzene 541-73-1 10
1,4-Dichlorobenzene 106-46-7 10
Benzyl aleohol 100-51-6 10
1,2-Dichlorobenzene 95-50)-1 10
2-Methylphenol 95-48-7 10
bis(2-Chloraisopropyl)cther 39638-32-9 10
4-Mcthylphenol 106-44-5 10
N-Nitroso-di-n-propylamine 621-64-7 10
Hexachloroethane 67-72-1 10
Nitrobenzene 98-95-3 10
Isophorone 78-59-1 10
2-Nitrophenol BR-75-5 10
2,4-Dimcthylphenol 105-67-9 10
Benzoic acid 65-85-0 10
bis(-2-Chlorocthoxy)methane 111-91-1 10
2,4-Dichlorophenol 120-83-2 10
1,2,4-Trichlorobenzene 120-82-1 10
Naphthalene 91-20-3 10
4-Chloroaniline 106-47-8 10
Hexachlorobutadiene 87-68-3 10
4-Chloro-3-mcthylpbenol 59-50-7 id
2-Mcthylnaphthalence 91-57-6 10
Hexachlorocyclopentadiene 77-47-4 10
2,4,6-Trichlorophenol 88-06-2 10
2,4,5-Trichlorophenol 95-95-4 10
2-Chloronaphthalene 91-58-7 16
2-Nitroaniline 88-74-4 10
Dimcthyl phthalate 131-11-3 10
Acenaphthylene 208-96-8 10
3-Nitroaniline 99-09-2 10
Accnaphthene 83-329 10
2,4-Dinitrophenol 51-28-5 10
4-Nitrophenol 100-02-7 10
Dibenzofuran 132-64-9 10
2,4-Dinitrotoluene 121-14-2 10
2,6-Dinitrotoluene 606-20-2 10
Dicthylphthalate 84-66-2 10
4-Chlorophenyl-phenvlether 7005-72-3 10
Fluorene 86-73-7 10
4-Nitroaniline 100-01-6 10
4,6-Dinitro-2-methylphenol 534-52-1 10
N-Nitrosodiphenylamine 86-30-6 10
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Tuble D-23. (Cont.)

Limit of Quantification

Compound CAS # (mg/l.)
Arzobenzene 103-33-3 10
4-Bromophenyl-phenylether 101-558-3 10
Hexachlorobenzene 118-74-1 10
Peatachlorophenol 87-86-5 10
Phenanthrene 85-01-8 10
Anthracene 120-12-7 10
Di-n-butylphthalate 84-74-2 10
Fluoranthene 206-44-0 10
Benzidine 92-87-5 10
Pyrene 129-00-0 10
Butylbenzylphthalate R5-08-7 10
3,36-Dichlorobenzidine 91-94-1 10
Benzo(a)anthracene 56-55-3 10
bis(2-Ethylhexyl)phthalate 117-81-7 10
Chrysene 218-01-9 10
Di-n-octyl phthalate 117-84-0 10
Benzo(b)tluoranthene 205-99-2 10
Benzo(h)fluoranthene 207-08-9 10
Benzo(u)pyrene 50-32-8 10
Indeno(1,2,3-cd)pyrene 193-39-5 10
Dibenzo(a, Manthracene 53-70-3 10
Benzo(g 4, i)perylene 101-24-2 10

Table D-24. Volatiles Determined in Air (Pore Gas)

Limit of Quantification

Compound CAS # (mg/tube)
Chloroform 67-66-3 8.0
1.1,1-Trichlorocthane 71-56-6 8.0
Benzene 71-43-2 8.0
Carbon tetrachloride 56-23-5 80
Trichloroethene 79-01-6 8.0
Toluene 108-88-3 8.0
Tetrachlorocthene 127-18-4 8.0
Chlorobenzene 108-90-7 8.0
Ethylbenzene 100-41-4 8.0
o-Xylene 95-47-6 8.0
m,p-Xylene (total) 108-38-3 + 106-42-3 8.0
1,2,4-Trimcthylbenzene 95-63-6 8.0
Bromobenzene 108-86-1 80
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Table D-25. Toxicity Charucteristic Leaching Procedure for

Target Organic Contaminants

Regulatory
L Contaminant level (mg/l.)
Compound
Acrylonitrile 5.0
Benzene 0.07
Carbon disultide 144
Carbon tetachloride 0.07
Chlorobenzene 1.4
Chlomtorm 0.07
1,2-Dichloroethane 0.04
1,1-Dichlorethylene 0.1
Isobutanol 25
Methylene chloride 8.6
Mcthy eihyl ketone 7.2
1,1,1,2-Tetrachloroctbane 10.0
1,1,2,2-Tetrachloroethane 1.3
Tetachloroethylene 0.1
Toluene 14.4
1,1,1-Trichlorocthane 25
1,1,2-Trichlorocthane 1.2
Trichloroethylene 0.07
Vinyt chloride 0.05
0-Cresol 10.0
m-Cresol 10.0
p-Cresol 10.0
Pentachlorophenol 3.6
Phenol 144
2,3,4,6-Tetrachlorophenol 1.5
2,4,5-Trichlorophenol 5.8
2,4,6-Trichlorophenol 0.30
Bis(2-chloroethyl)ether 0.05
1,2-Dichlorobenzene 43
1,4-Dichlorobenzene 10.8
2,4-Dinitrotoluene 0.13
Hexachlorobenzene 0.13
Hexachlorobutadiene 0.72
Hexackloroethane 43
Nit-obe nzene 0.13
Pyridine 5.0
Heptachlor 0.001
Insecticides
Endrin 0.003
Lindaze(y-BHC) 0.06
Mcthoxychlor 14
Toxaphene 0.07
Herbicides
2,4-D 14
2,3,5-TP (Silvex) 0.14
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Table D-26. Summary of EM-9 Quality Assurance Tests for 1991
{Stuble Element Analyses in Biologleals)

~

D-39

Under Control Warning Out of Control
Number of <2a 2-3a >3a EM-9
Analysis QU Tests (%) (%) (%) Ratio £ Std Dev
B 2 100 - — 0.98
Pb 2 50 S0 — 0.83
Table D-27. Summuary of EM-9 Quality Assurence T'ests for 1991
(Stable Element Analyses in Filters)
Under Control Warning Qut of Control
Numbwr of <2u 2-3a >3a EM-9
Analysis QU Tests (%) (%) (%) Ratio = Std Dev
Be 9 100 —_ — 0.87 = 0.05
Pb 4 10 - — 1.1220.11
Table D-28. Summary of EM-9 Quality Assurance 1'ests for 1991
(Stable Element Analyses in Bulk Materiads)
" Under Control Warning Out of Control
Number of <20 =30 >3a EM-9
Analysis QC Tests (%) (%) (%) Ratio = Std Dev
Ag 3 100 — — 0.90 2 (.08
As 2 100 — — 0.80
Ba 2 100 — — 0.83
Cd 2 100 — — (.85
Cr l 100 — — .96
Flashpoint 4 100 — — 1.01 £0.01
Hg 1 100 — — 1.03
Pb 1 100 — — 0.76
Se 2 100 — — 0.93
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Table 1D-29. Summary of EM-9 Quality Assurance Tests for 1991
(Stable Element Analyses in Sail)

Under Control Warning QOut of Contro!
Number of <20 2-30 >3 EM-9

Anaijysis QC Tests (%) (%) (%) Ratio £ Std Dev
Ag 17 100 — — .03+ 0.24
Al 40 73 10 18 091+ 0.26
As 30 80 13 7 1.40 £ 2,04
Au 17 100 — — 094 (.11
Ba 29 90 7 3 098« 0.17
Be 12 67 17 17 071+ 0.22
Br 19 74 5 21 164+ 238
Ca 40 60 15 25 095+ 0.25
Cd 7 57 29 14 0.59

Ce 27 74 7 19 0992 0.14
Cl 21 %0 5 5 1.04 « 0.32
Co 35 74 17 9 1.16 = (.78
Cr 38 66 5 29 097+ 035
Cs 22 95 5 — 093 0.07
Cu 24 100 — — 1.07

Dy 25 84 12 4 0.97« 0.20
Eu 25 80 8 12 093+ 0.13
Fe 40 83 15 3 095+ 0.14
Ga 23 96 4 —_ 1122 0.19
HO 24 100 — — 093+ 0.05
Hf 26 88 12 —_ 092+ 013
Hg 24 100 — — 1.192 0.14
I 18 100 —_ — 0.91

In 19 100 —_ — 091 = 0.07
K 40 80 3 18 085z .36
La 25 88 12 — 1.032 0.08
Lu 24 67 29 4 1.02+ 0.18
Mg 39 74 18 8 096 + 0.54
Mn 40 78 15 8 101 017
Na 40 68 10 23 089z 0.35
Nd 24 79 4 17 101+ 0.28
Ni 7 71 29 — 068« 0.15

- .
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Table D-29. (Cont.)

D41

tinder Control Warning Out of Control
Number of <20 2-3 >3 EM-9
Analysis QC Fests (%) (%) (%) Ratio £ Std Dev
Ph 7 I 14 14 (.66 = (.21
Rb 22 91 9 —_ 0.99 2 0.07
Sh 29 76 10 14 0942 0.21
Se 20 88 8 0.98 = (.06
Se 25 76 — 24 18.23 = 78.62
Sm 25 72 — 28 0972 (L18
Sr 31 97 3 — 1.042 0.22
Ta 21 76 14 10 089+ 0.11
™ 24 92 4 4 093« 0.16
Th 26 96 - 4 100 (1L12
Ti KE) 97 3 — 1.072 0.47
Tl 7 —_ — 100 35.33 2 49.16
\% 33 76 3 21 090+ 0.20
W 20 90 S 5 131 039
Yb 25 72 24 4 1.04+ 0.16
Zu 40 80 5 15 1.03+ (.22
Zr 27 93 7 — 1.16 2 031
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Table D-30. Summary of EM-9 Quality Assurance Tests for 1991

(Stable Element Analyses in Water)

Under Control Wurning Out of Control

Number of <20 PEX >30 M-9
Analysis QC Tests (%) (%) (%) Ratio = Std Dev
Ag 299 98 2 — 1.01 £ 0.09
Al 42 100 — — 1.03 £ .08
As 230 99 — — 1.04 20,17
Au 3 100 — — —
B 46 100 — — 1.02 £ 0.05
Ba 208 98 1 — 1.02 2 0.08
Be 94 98 2 — (.93 £0.12
Bi 3 100 — — —
Br 2 100 — — —
Ca 149 90 10 —_ 1.10£0.12
Cd 219 99 1 — 1.02 £ 0.08
Ce 3 100 — —_ —
Ci 44 82 18 — 1.09 £ 0.17
CN 52 94 6 — 0.85+0.09
Co 32 97 3 — 1.05 £ 0.09
COD 3 100 —_ —_ 0.98 £ .02
Conductivity 36 92 6 3 0.92 £ 0.09
Cr 211 98 1 — 1.04 £ 0.20
Cs 3 100 — — —-
Cu 67 93 4 3 097 £ 0.10
Dy 3 100 — — —
Er 3 100 — — —_
Eu 3 100 — — —
F 31 100 — — 1.07 £ 0.08
Fe 54 100 —_ — 1.02 £ 0.08
Ga 3 100 — — —
Gd 3 100 — — —
Ge 3 100 — — —_
Hardness 29 93 7 — 1.1520.11
HY 3 100 — — —
Hg 112 93 4 4 097 £0.15
Ho 3 100 — — —_
In 3 100 —_ — —_
Ir 3 100 — — —_
K 47 100 — — 1.03 = 0.08
La 3 100 — — —
Li 5 80 20 — 1.39
Lu 3 100 — — —
Mg 54 100 — — 1.06 £ 0.06
Mn 55 96 2 2 1.08 £ 0.18
Mo 59 95 5 — 1.09 £ (.12

N\ /
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Tuble D-30. (Cont.)

\_

D-43

Under Control Warning Out of Control

Number of <2 23 >30 FM-9
Analysis QC Tests (%) (%) (%) Rautio £ Std Dev
N 37 Y0 4 — 1.08 £ 0.08
Nb 3 100 - —
Nd 3 100 - — —
Nil-N 2 S0 — 50 1.02
Ni 57 100 — — 1.03 £ 0.06
NO-N 55 100 - - 0.98 £ 0.07
Oil'grease 1 104 — — 0.9%)
p 8 63 38 — 1.34 £ 0.46
Pb 236 Yy - 1 1.02 £ 006
Pd 3 1HN) — -— —
pH kY, 100 — — 1.00 £ 0.0
PO,-P 48 100 ] — 0.99 2 (.21
Pr 3 100 — — —
™ 3 100 — — —
Rb 3 100 — — —
Rh 3 100 — —_— —_
Ru 3 100 — — —_—
Sh 606 Y7 3 — 95 £ 0.08
Se 2006 100 — —_ 1.00 £ 0.09
Sio2 56 1) -— — 1.00 2 0.05
Sm 3 100 — ) —
Sn 19 93 -- — 0.92 £0.10
SO, 43 90 4 — 1.02 2 0.17
St 59 100 | — 1.02 £ 0.07
Ta 3 100 — —_ —
Total alkalinity 3 97 3 — 1.09 £0.10
T 3 100 — — —
TDS (total
dissolved solids) 38 84 16 — 0.95 £ 0.15
Te 3 100 —_ — —
Th 8 100 — — 1.01 £ 0.09
Ti 9 100 — —_ 0.95 £ 0.06
T 75 99 1 — 1.01 £ 0.08
Tm 3 1) — —_ —
TDS (total
suspended solids) 3 100 — — 0.97 £ 0.02
\Y St Y6 4 — 1.01 2 0.08
\\Y 3 100 — — —
Y 4 75 — 25 —
Yh 3 100 — - —_
In 61 84 16 — 0.92 £0.15
Zt 3 100 — —~— —

~

/




LOS ALAMOS NATIONAL LABORATORY
ENVIRONMENTAL SURVEILLANCE 1991

Table D-31. Sumiaary of EM-9 Quality Assurance Tests for 1991

(Radiochemical Analyses)

D-44

Under Control Warning Out of Control
No. QC <2 2.30 >3o EM-9CV
Matrix Analysis with CV (%) (%) (%) Ratio = Std Dev
Biologicals
HlAm 1 100 — — -
137¢Cy 17 82 6 12 0.94 2 0.72
238py 12 75 17 8 1.04 £ 0.09
230py 12 83 17 — 1.06 £0.03
90gy 10 4 — 60 084 2022
u 15 87 13 — 1.15 £ 0.09
Filters
Alpha 60 100 — — 0.92 £ 0.10
HaAm 9 89 11 — 0.94 2 0.04
Beta 60 100 — — 0.82 £ 0.02
238py 9 100 — — 1.00 2 0.07
239py 9 67 22 11 0.91 2 0.07
U 21 100 — —_ 1.09 + 0.09
Soil
Alpha 8 75 25 — 0.95 £ 0.41
2HlAm 25 80 16 4 1.09 £ 0.25
Beta 8 88 13 — 0.9310.17
3¢ 57 95 4 2 0.98 £ 0.22
Gamma 43 100 —_ —_ 0.89 £ 0.02
3H 48 73 23 4 1.0320.12
238py 38 92 3 5 0.99 = 0.07
2py 33 87 5 8 1.08 £ 0.24
90Sy 27 67 26 7 0.89 £ 0.15
U 155 92 6 2 0.97 £ 0.09
235238 y 28 96 4 — 1.0320.17
Water
Alpha 165 98 1 1 0.96 = 0.35
241Am 3 100 — — 0.90
Beta 165 95 3 2 3.86 £29.70
137¢s 59 100 — — 1.1020.14
Gamma 26 88 12 _ 0.99 £ 0.19
3H 219 91 8 — 1.0320.10
238py 17 100 — — 1.0220.07
239py 17 94 — 6 1.09 £ 0.12
226Ra 4 100 — — 1.13 £0.02
90g¢ 9 78 22 — 0.95 + 0.08
252Th 1 100 —_ — 1.00
U 201 93 4 3 0971 0.10
235238y 101 '100 — —_ 1.10£0.38

\




LOS ALAMOS NATIONAL LABORATORY

ENVIRONMENTAL SURVEILLANCE 1991
Table D-32. Summary of EM-9 Quality Assurance Tests for 1991
(Organic Analyses in Filters)
Under Control Warning Out of Control
Number of <20 2-30 »30 EM-9
/_\nalysis QC Tests (%) (%) (%) Ratio + Std Dev
Mixed-Aroclor 67 84 12 4 1.48 = 1.63
Aroclor 1242 67 91 6 3 1.63 £ 1.66
Aroclor 1254 67 9 — 1 1.04 £ 0.31
Anclor 1260 67 94 6 —- 1.68 22,11
Table D-33. Summary of EM-9 Quality Assurance Tests for 1991
(Organic Analyses in Bulk Materials)
Under Control  Warning  Out of Control
Number of <20 2-30 >30 EM-9
/Enlysis QC Tests (%) (%) (%) Ratic £ Std Dev
Mixed-Aroclor 7 96 1 3 1.07£0.29
Aroclor 1242 71 9 — 1 1.11 £ 0.30
Aroclor 1254 71 100 — — —_
Aroclor 1260 )| 97 1 1 1.04 £ 0.27

D-45
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Table D-34. Summary of EM-9 Quality Assurunce Tests for 1991

(Organic Analyses in Soil)

Under Control Warning  Qut of Control

Number of <20 2-3a >3 EM-9CV
Analysis QC Tests (%) (%) (%) Ratio = Std Dev
Accnaphthene 25 96 4 — 0.62 £ 0.04
Accnaphthylenc 25 100 — - —
Acetone 41 41 15 44 0.5120.21
Acrolein 38 100 — _— —
Acrylonitrile 38 100 — — —
Aldrin 4 100 — — —
Aniline 25 92 — 8 0.14
Anthracene 25 100 — -— 0.86 = 0.10
Mixed-Aroclor 43 91 7 2 1.01 2034
Aroclor 1242 41 98 2 — 0.88£0.19
Aroclor 1254 41 93 5 2 0.95 £ 0.47
Amclor 1260 41 100 — — 1.11 £ 0.28
Azobenzene 25 100 — — —
alpha-BHC 4 160 — -— 0.91
beta-BHC 4 100 — — —
delta-BHC 4 100 — — —
Benzene 41 98 2 0.35
m-Benzidine 25 100 _— — —_
BenzofaJanthracene 25 96 — 4 —
Benzoalpyrene 25 100 — — 0.66
Benvo[bjfluoranthene 25 100 — — 0.78 £ 0.07
Benzo|giperylene 25 100 — — —
Benzo[kfluoranthene 25 100 — — 0.75
Benzoic acid 25 68 — 32 0.21 £ 0.05
Benzyl alcohol 25 92 — 8 0.76 = 0.36
Bis(2-chlorocthoxy)methane 25 100 —_ — —
Bis(2-chlorocthyl)ether 25 100 — — 0.76 £ 0.10
Bis(2-chloroisopropyl)ether 25 100 — —_ —
Bis(2-cthylhexyl)phthalate 25 96 — 4 —
Bromobenzene 4] 98 2 — 0.9220.17
Bromochloromethane 41 100 — - —
Bromodichloromethane 41 98 — 2 1.03 £ 0.24
Bromoform 41 95 - 5 1.02 2 0.28
Bromomethane 41 100 — — —
4-Bromophenylphenyl cthee 25 96 4 — 0.67
2-Butanone 41 56 7 37 0.54 £ 0.21
Buty! benzyl phthalate 25 100 — — —
tent-Butylbenzene 41 100 — — 0.7
n-Butylbenzene 41 100 —_ — —
scc-Butylbenzene 41 100 — —_ 0.73
Carbon disulfide 41 80 — 20 0.37

41 93 — 7 1.01 £ 0.42

kCarbon tetrachloride
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Tuble D-34. (Cont.)

Qd rin

D-47

Urder Control ~ Warning  Outof Control

Number of <20 2-30 >3 EM-9 CV
Analysis QC Tests (%) (%) (%) Ratio = Std Deyv
Chlordane 4 100 — — -
4-Chloro-3-methyphenol 25 96 4 — 0.75£0.13
4-Chloroaniline 25 96 — 4 0.16
Chlorabenzene 4] 9y -— 2 0.89£0,14
Chlorodibromomethane 41 93 2 S 097 £0.21
Chlorocthane 41 100 — — —
2-Chlorocthylvinyl ether 38 100 — — -
Chlorotorm 41 98 2 — 0.87 2017
Chloromethane 41 100 — —_ —
2-Chloronaphthalene 25 84 12 4 0.59 £ (.11
o-Chlorophenol 25 96 4 — 0.60 £ (.08
4-Chlorophenylphenyl cther 2§ 100 — — —
-Chlorotoluene 41 100 — — (.65
o-Chlorotoluene 41 93 S 2 0.79 £ 0.28
Chrvsene 25 100) — — 1.35 £ 0.52
p.p-DDD 4 100 — — 0.81 20.20
p.p’-DDE 4 10 — — 0.63
p.p-DDT 4 100 - — 0.76 £ 0.26
Di-n-butyl phthalate 25 92 4 4 0.67 £ 0.04
Di-n-octyl phthalate 25 100 — — 1.26 2 0.55
Dibenzofahjanthracene 25 100 — — —
Dibenzoturan 25 100 — — —
1,2-Dibromo-3-chloropropane 41 100 —_ —_ —
1,2-Dibromocthane 41 100 —_— —_ —_
Dibromomethane 41 100 — — 0.88 2 (.16
o-Dichlorobenzene (1,2) 66 100 — — 09520.11
m-Dichlorobenzene (1,3) 66 100 — —_ —
p-Dichlorobenzene (1,4) 66 95 5 — 0.71 £ 0.13
3. 3"-Dichlorobenzidine 25 100 — — —
Dichloroditluoromethane 4] 100 — — —
1.1-Dichlorocthane 41 83 2 15 033+0.17
1,2-Dichlorocthane 41 8s — 15 0.97 £ 0.40
trans-1,2-Dichlorocthene 41 100 —_ — —
1,1-Dichlorocthene 41 98 — 2 —
cis-1,2-Dichlorocthylene 4] 100 — — —
2.4-Dichlorophenol 25 84 16 — 062+0.13
1,2-Dichloropropane 41 80 — 20 0.68 2 0.36
2,2-Dichloropropane 41 100 — — —
1,3-Dichloropropane 41 1(4) —_ —_ —
1, 1-Dichloropropene 41 100 — - —
trans-1,3-Dichloropropene 41 100 — — —_
¢is-1,3-Dichloropropene 41 100 — — —

4 100 —_ — —
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Table D-34. (Cont,,

Under Control Warning  Out of Control

Number of <20 -3 > EM-9CV
Analysis QC Tests (%) (%) (%) Ratio = Std Dev
Dicthyl phthalate 25 96 4 — 0.65 = 0.06
Dimethyl phthalate 25 100 — — -
2,4-Dimethylphenol 25 80 16 4 0.59 = 0.09
2,4-Dinitrophenol 25 100 — — —
2.6-Dinitrotolucne 25 100 —_— —_ 0.68 = ().02
2.4-Dinitrotoluene 25 100 — —_ —
Endosulfan | 1 100 — — —
Endosultan [1 1 100 — — —
Endosultan sultate 4 100 — — —
Endrin 4 100 — — (.87 = (.30
Endrin aldchyde 4 100 — — —
Esters — — —_ — —
Ethylbenzene 41 83 2 15 0.71 £ 0.33
Fluoranthene 25 96 — 4 0.94 £0.10
Fluorene 25 100 — — —
Heptachlor 4 100 — — —_
Heptachlor epoxide 100 — — 0.77
Hexachlorobenzene 25 100 — — —
Hexachlorobutadicne 26 96 —_ 4 0.70 £ 0.14
Hexachlorocyclopentadiene 25 96 — 4 0.60
Hexachlorocthane 25 80 4 16 0.5120.23
2-Hexanone 41 80 7 12 0.7220.18
Hexyl petyl ether — — — — —
Indeno[ 1,2,3-cd]pyrene 25 100 — - -
Isophorone 25 100 - — —
Isopropylbenzenc 41 100 — — —
4-lsopropyltoluene 41 100 — — —
Lindane 4 100 — — 0.83 £0.25
Mcthoxychlor 4 100 — — 0.66 = 0.16
Mecthyl acctate — — — — —
Methyl iodide 41 100 — — —
4-Mcihyl-2-pentanone 41 100 — — 0.96 = 0.17
2-Mcthyl4,6-dinitrophenol 25 100 — — —
Mcthylene chloride 41 66 5 29 0.83+0.48
2-Mcthylnaphthalene 25 100 — — —
4-Mcthylphenol 25 100 — — —
2-Mcthylphenol 25 100 — — —
Naphthalene 26 92 8 — 0.55 £ 0.04
2-Nitroaniline 25 100 — —
3-Nitroaniline 25 76 — 24 0.23 2 0.09
4-Nitroaniline 25 80 8 12 036+0.14
Nitrobenzene 25 100 — — —

\
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‘Table D-34. (Cont.)

N

D-49

Under Control - Warning  Out of Control
Number of <2u 2-3a >3u EM-9 CV

Analysis QC Tests (%) (%) (%) Ratio = Std Dev
2-Nitrophenol 25 100 — — --
4-Nitrophenol 25 96 4 — 0.76 £ 0.15
N-Nitrosodi-n-propylamine 25 100 — —
N-Nitrosodimethylamine 25 100 — —
N-Nitrosodipheny limine 25 100 — 0.71 £0.06
Pentachlorophenol 25 100 — — —
Phenanthrene 25 100 — — 0.72
Phenol 25 100 — — —
Propylbenzene 41 95 2 2 0.67 £0.18
Pyrene 25 100 — — —
Satumted Hydrocarbons —_ — — — —_
Styrene 41 90 — 10 0.84 2 0.21
1,1,1,2-Tetrachlorocthane 41 98 2 — 0.89 £ .15
1,1,2,2-Tetrachlorvethane 41 100 — _ 1.04 £ 0.16
Tetrachloroethylene 41 93 S 2 0.80 £ 0.26
Toluene 41 95 2 2 0.77 £ 0.21
Toxaphene 4 100 — — —
1.1.2-Trichloro-1,2,2-

trittuorethane 41 100 — — —
1,2,3-Trichlorobenzene 1 100 — — —
1,2,4-Trichlorobenzene 26 100 — — —
1,1,1-Trichlorocthane 41 85 — 15 0.93 £ 0.48
1,1,2-Trichlorocthane 41 88 7 S 0.87 £ 0.20
Trichloroethene 4] 90 2 7 0.77 £ 0.20
Trichlorotluoromethane 41 100 — — —
2,4,5-Trichlorophenol 25 100 — —_ —
2,3,6-Trichlorophenol 25 100 -—_ — —
1,2,3-Trichloropropane 41 100 —_ — 0.81 £0.16
1,2,4-Trimethylbenzene 41 98 2 — 0.88+0.13
1.3,5-Trimethylbenzene 41 100 — —_ —_
n-Undecane — —_ — —_ —
Unknown Polynuclear Aromatic

Hydrocarbons — — — — —
Unknown organic acid — — — — —
Unknown organic compound  — — — — —
Unsaturated Hydrocarbons — — — — —
Vinyl acetate 4] 93 — 7 0.72 £ 0.05
Vinyl chloride 41 100 — - —
Mixed-Xylenes (o + m+p) 41 98 2 — 0.86 £0.17

X
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ENVIRONMENTAL SURVEILLANCE 1991

Table D-35. Summary of EM-9 Quality Assurance Tests for 1991
(Organic Analyses in Charcoal Tubes)

Under Control Warning Out of Control

Nutber of <20 -3¢ >3 ¥M-9
Analysis QC Tests (%) (%) (%) Ratio = Std Dev
Benzene 69 100 — — 0.84 £ 0.20
Browobenzene 69 97 k) — 0.71 £0.17
Carbon tetrachloride 69 99 — 1 0.90 £ 0.21
Chlorobenzene 69 100 — — 0.82+0.14
Chlorform 69 100 — —_ 0.94 = 0.29
Ethylbenzene 69 90 — 10 0.85 2 0.16
Tetrachloroethylene 69 100 — — 094 +0.18
Tolueae 69 100 — — 0.86 £ 0.16
1,1,1-Trichlorocthane 69 100 — — 0.87 £ 0.16
Trichloroethene 69 100 —_ — 097 £0.15
1,2, 4-Trimethylbenzene 69 9 — 1 0.76 £ 0.16
o-Xylene 69 100 — — 095+0.13
Mixed-Xylenes (0 + m+p) 69 83 7 10 0.81 £0.21

\
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ENVIRONMENTAL SURVEILLANCE 1991

Tuble D-36. Summary of EM-9 Quality Assurance Tests for 1991
(Orgunic Analyses in Water)

Under Control ~ Warning  Out of Control

Number of <20 2-30 >3 HSE-9
Analysis QC Tests (%) (%) (%) Ratio = Std Dev
Acenaphthene 20 85 —_ 15 0.27 £0.10
Accnmphthylene 20 100 — — —
Acetone 24 46 13 42 0.54£0.19
Acrolein 22 100 — — —
Avrylonitrile 22 100 — — —
Aldrin 1 100 - — —
Aniline 20 85 — 15 0.44
Anthracene 20 95 S - 0.71 £ 0,07
Mixed-Aroclor 12 83 8 8 0.95 £ 0.50
Aroclor 1242 12 100 — — 1.54 £ 0.34
Aroclor 1254 12 83 8 8 0.75 £ 0.37
Aroclor 1260 12 100 — — —_
Azobvazene 20 100 — -- —
alpha-BHC 1 100 — — —_
twta-BHC 1 100 — — —
delta-BHC 1 100 — — —
Benzene 24 100 — — 0.88
Benzenes, substituted — — — —_ —
m-Benzidine 20 100 — — —
Benzo|ajanmthracene 20 100 —_ — —
Beuvzojapyrene 20 95 — 5 (.40
Beuwzo|b)lluoranthene 20 100 — — 0.85
Benzo[gi)perylene 20 100 — — —
Benvzofk|tiuoranthene 20 90 — 10 0.20
Benzoic acid 20 90 — 10 0.78
Benzyvl aleohol 20r 100 — — 0.85 £0.20
Bis(2-chloroethoxy)methane 20 100 — — —
Bis(2-chlorocthyl)ether 20 80 10 10 0.5820.17
Bis(2-chloroisopropyl}ether 20 100 — — —
Bis(2-cthylhexyl)phthalate 21 90 — 10 -—
Bromobenzene 24 100 — — 0.99 = (.07
Bromochloromethane 24 100 — — —
Bromadichloromethane 24 100 — — 1.19 £ 0.37
Bromoform 24 100 — — 0.99 £ 0.09
Bromomethane 24 100 —_ —_ —_
4-Bromophenylphenyl ether 20 100 — — 0.60)
2-Butanone 24 54 29 17 0.50 = 0.11
Butyl benzyl phthalate 20 100 — — —
n-Butylbenzene 24 100 — — —
sce-Butylbenzene 24 100 — — —_—
tent-Bulylbenzene 24 100 — — 0.71 = 0.06
Carbon disulfide 24 9% 4 — 0.85+0.18

N
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Table D)-36. (Cont.)
(Organic Analyses in Water)

Under Control  Warning  Out of Control

-

Nunmber of <20 2-30 >3 HSE-9
Analysis QC Tests (%) (%) (%) Ratio = Std Dev
Carbon tetrachloride 24 100 — — (.86 £ ().15
Chlordane 1 100 — -— —
4-Chloro-3-methylphenol 20 90 5 5 0.67 2 0.25
4-Chloroaniline 20 90 — 10 0.14
Chlorobenzene 24 100 —_ — .86 = 0.0S
Chlorodibromomethane 24 100 — — (.97 = ().09
Chlorocthane 24 100 — — —
2-Chloroethytvinyt cther 22 100 — — —
Chlorotorm 24 100 — — 0.93 £ 0.10
Chloromethane 24 100 —_ — —_
2-Chloronaphthalene 20 100 — — 0.63
o-Chlorophenol 20 90 5 S 0.60£0.13
4-Chlorophenylphenyl ether 20 100 — — —
o-Chlorotoluene 24 100 —_— -— 074 £0.10
p-Chorotoluene 24 100 — — —
Chrysene 20 90 —_ 10 0.15
24D 1 100 — — 207
p.p’-DDD 1 100 — — —
p.p’-DDE 1 —_ 100 — 0.46
p.p’-DDT 1 100 — — —
Di-n-butyl phthalate 20 95 — 5 0.32
Di-n-octyl phthalate 20 80 — 20 0.50 = 0.26
Dibenzola, hjanthracene 20 100 — — —
Dibenzofuran 20 100 — —_ —
1,2-dibromo-3-Chloropropane 24 100 —_ - —
1,2-Dibromocthane 24 100 — —_ —
Dibromomecthane 24 100 —_ — 1.02 £ 0.11
o Dichlorobenzene (1,2) 44 100 — — (.74 £ 0.06
m-Dichlorobenzene (1,3) 44 100 — — —
p-Dichlerobenzene (1,4) 44 95 — 5 0.69 £ 0.21
3,3'-Dichlorobenzidine 20 100 — — —
Dichlorodifluoromethane 24 100 — — -
1,2-Dichloroethanc 24 100 —_— — 1.18 £ 0.34
1,1-Dichlorocthane 24 100 — _ 0.87 £ 0.09
1,t-Dichloroethene 24 100 —_ —_ —_
trans-1,2-Dichlorocthylene 24 100 — — —
cis-1,2-Dichlorocthylenc 24 100 — — —
2,4-Dichlorophenol 20 100 — — 0.70
2,2-Dichloropropanc 24 100 —_ — —
1,3-Dichloropropanc 24 100 — — —_
1,2-Dichloropropanc 24 100 — — 0.86 £0.13
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Table D-36. (Cont.)
(Organic Analyses in Water)

Under Control  Warning  Out of Control

N

Number of <20 2-3a >3a HSE-9
Analysis QC Tests (%) (%) (%) Ratio = Std Dev
1,1-Dichloropropene 24 100 — — -
cis-1,3-Dichloropropene 24 100 — — -—
trans-1,3-Dichloropropene 24 100 — — —
Dicldrin 1 100 — — 0.71
Dicthy] phthalate 20 75 — 25 0.13 £ 0.01
Dimethy! phthatate 20 100 — — —
N.N-Dinwthylformamide — — — — -—
2,4-Dimcethylphenol 20 85 5 10 0.59 £ 0.24
2,4-Dinitrophenol 20 100 — — —
2. 4-Dinitrotoluene 20 100 —_ — —_
2.6-Dinitrotoluence 20 85 5 10 0.33:0.18
Endosulfan 1 100 — — —
Endosuifan 11 1 100 — — —
Endosulfan sulfate 1 100 — — —
Endrin 1 100 — — —_
Endrin aldehyde 1 100 — _— —
Ethyibenzene 24 100 — — 0.74 £ 0.10
Fluoranthicne 20 95 — ) 0.75 = 0.19
Fluorene 20 100 — — —
Heptachlor 1 100 —_ — —
Heptachlor epoxide 1 100 — — 0.85
Hexachlorobenzene 20 100 — — —
Hexachlorobutadie ne 21 86 10 5 0.50 £ 0.06
Hexachloroeyclopentadicne 20 90 5 5 0.5120.07
Hexachloroethane 20 90 — 10 0.35
2-Hexanone 24 67 17 17 0.6520.18
Indenof1,2,3-cdpyrene 20 100 — — —
Isophorone 20 100 — — —
Isopropylbenzene 24 100 — — —_
4-lsopropvitoluene 24 100 — — —
Lindane 1 100 — — —
Mecthoxychlor 1 100 — — 1.00
Mecthyvliodide 24 100 — -— —
4-methyl-2-pentanone 24 96 — 4 0.90 £ 0.15
1-Methyl-2-pyrrolidinone — — — — —
2-Mcthyl-4,6-dinitrophenot 20 100 — — —
Mcthylene chloride 24 100 — — 0.8520.17
2-Mcthylnaphthalene 20 100 — — —
2-Mcthylphenol 20 100 — — —
<+-Mcthylphenol 20 100 — — —
Naphthalene 21 95 5 — 0.58
4-Nitroaniline 20 95 5 — 0.80 £ 0.15

\
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Table D-36. (Cont.)

(Organic Analyses in Water)

-

D-54

Under Control Warning  Out of Control

Number of <20 2-30 >3 HSE-9
Analysis QC Tests (%) (%) (%) Ratio £ Std Dev
2-Nitroaniline 20 100 — — —
3-Nitroaniline 20 100 — _ 0.77
Nitrobenzene 20 100 — — —
2-Nilrophenol 20 100 — — —
J4-Nitrohenol 20 90 S S 0.61 £0.19
N-Nitrosodi-n-propylamine 20 100 — — —
N-Nitrosodimethylamine 20 100 —_ — —
N-Nitrosodiphenylamine 20 85 ) 10 0.31 £0.16
Pentachlorophenol 20 100 — — —
Phenanthrene 20 95 — 5 0.54
Phenol 20 100 — —_ 0.88
Propylbenzene 24 92 — 8 0.53 £0.14
Pyrene 20 100 — — —
Styrene 24 100 — -— 0.74 = 0.07
2,4,5-TP 1 100 - — 1.70
1,1,1,2-Tetrachloroethane 24 100 — —_— 091 £ 0,06
1,1,2,2-Tetrachlorwethane 24 100 —_ —_ 095 £0.03
Tetrachlorocthylene 24 100 — — 0.73 £ 0.08
2,24, 4-Tetramethyl-3-

Pentanone — —_ — — —
Toluene 24 100 —_ —_ 0.74 £ 0.05
Toxaphene 1 100 — — —
1,1,2-Trichloro-1,2,2-

Tritfluorocthane 24 100 — — —
1,2,4-Trichlorobenzene 21 95 — 5 0.48
1,2,3-Trichlorobenzene 1 100 — —_ —_
1,1,1-Trichlorocthane 24 96 —_ 4 0.86 £ 0.15
1,1,2-Triculorocthane 24 100 —_ —_ 0.93 £ 0.07
Trichlorocthene 24 100 —_— —_— 0.81 £ 0.05
Trichlorofluoromethane 24 96 — 4 —
2,4,6-Trichlorophenol 20 100 — — —
2,4,5-Trichlorophenol 20 100 —_ — —
1,2,3-Trichloropropane 24 100 —_ — 0.96 = 0.15
1,2,4-Trimethylbenzene 24 92 — 8 0.52£0.20
1,3,5-Trimethylbenzene 24 100 —_ —_ —
Unknown Alcohol — — — —_ —
Unknown Sulfur compounds — - — — —
Unsaturated Hydrocarbons — — — — —
Vinyl acctate 24 88 4 8 2.35
Vinyl chloride 24 100 — — —
Mixed-Xylenes(o + m + p) 24 92 8 — 0.75 £ 0.16
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Tuble D-37. Summary of EM-9 Fulse Positive/False Negative Occurrences
for EM-8 Quuli.y Control Sumiples Run in 1991

Total
Fulse False Quality
Matrix Analyte Positive Negative  Occurrence
INORGANIC ANALYSES
Biologicals
B — — 2
Pb — - 2
U — — 15
Bulk Matcrials
Ag — —_ 1
As — — 1
Ba — — 1
Cd — - 1
Cr — - 1
Flashpoint — — 4
Hg — — 1
Pb — — 1
Se — — 1
Filters
Be — — 6
Pb — — 4
U — — 21
Soils
Ag — — 17
Al — —- 40
As — 2 30
Au — 1 17
Ba — 2 29
Be — — 12
Br — — 19
Ca — 1 40
Cd — 2 7
Ce — 1 27
Cl 1 — 21
Co — 3 35
Cr — — 338
Cs — — 22
Cu — — 24
Dy — — 25
Eu — — 25
Fe — -- 40
Ga —_ — 23
H50-(Unbound Watcr) — 24
HI — — 26
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‘Tuble D-37. (Cont.)

Total
False Fi'se Quality
Matrix Analyte Positive Negative  Occurrence
INORGANIC ANALYSES (Cont.)
Soils (Cont.)
Hg —_ — 24
1 — — 18
In — — 19
K — —_ 40
La —_ — 25
Lu — — 24
Mg — — 39
Ma — — 40
Na — 1 40
Nd — 1 24
Ni — —_ 7
Pb — — 7
Rb — - 22
Sb — 3 29
Sc — — 26
Se — 1 25
Sm — — 25
Sr — 3 31
Ta — — 21
Tb — — 24
Th — — 26
Ti — — 34
T — 1 7
U — — 155
Vv — 2 33
w —_— — 20
Yb — —_ 25
Zn — 5 40
Zr — 2 27
Waters
Ag — — 287
Al — — 42
As — — 226
Au — — 3
B — — 46
Ba — 2 208
Be — — 94
Bi - —_ 3
Br — — 2
Ca —_ —_ 49
Cd 2 1 219

\
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Table D-37. (Cont.)

Total
False False Quality
Matrix Analyte Positive Negative Occurrence
INORGANIC ANALYSES (Cont.)
Waters (Cont.)

Ce — — 3
Cl — — 44
Cn — —_ 41
Co — —_ 32
Ciremical Oxygen Demand — 3

Conductivity — — 34
Cr — — 211
Cs - — 3
Cu — — 67
Dy — — 3
Er — — 3
Eu — — 3
F — — 3
Fe — — 54
Ga — — 3
Gd —_ — 3
Ge — — 3
Hardness —_ — 28
Hf — — 3
Hg — — 110
Ho — —_ 3
In — — 3
Ir — —_ 3
K —_ — 47
La — — 47
Li — — 5
Lu — —_ 3
Mg — — 54
Mn — — 55
Mo — —_ 59
Na —_ —_ 47
Nb —_ -— 3
Nd — — 3
NH;-N — 1 2
Ni —_ —_ 57
NO;-N —_ — 52
Oil/grease — —_— 1
p — — 5
Pb 2 1 236
Pd — —_ 3
Ph — —_— 37
PO4-P — —_ 48
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Table D-37. (Cont.)

Total
False False Quality
Matrix Analyte Positive Negative  Occurrence
INORGANIC ANALYSES (Cont.)
Waters (Cont.)
Pr — — 3
Pt — — 3
Rb —_ —_ 3
Rh — — 3
Ru -— —_ 3
Sb —_ — 66
Se — — 202
Si — — 51
Sm — — 3
Sn — —_ 19
SO, — — 15
Sr —_ — 59
Ta —_ — 3
Total Alkalinity — 33
To — —_— 3
Total Dissolved Solids —_ 38
Te — —_ 3
Th — — 8
Ti — — 9
T — — 75
T — — 3
Total Suspended Solids —_ 3
U —_ — 196
\ — — 51
w — — 3
Y — — 4
Yb —_— — 3
Zn —_ — 61
Zr - —_ 3
ORGANIC ANALYSES
Bulk Materials
Mixed-Aroclor —_ —_ n
Aroclor 1242 —_ — 7\
Arvclor 1254 —_ — n
Aroclor 1260 —_ — 71
Filters
Mixed-Asoclor — 1 67
Aroclor 1242 —_ 1 67
Aroclor 1254 —_ — 67
Arcclor 1260 —_ —_ 6’
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Table 1)-37. (Cont.)

Total
False False Quality
Matrix Analyte Positive Negative  Occurrence
ORGANIC ANALYSES (Const.)
Soils
Accnaphthcne — — 54
Accnaphthylene — — 54
Acetone 1 1 139
Acrolein — — 117
Acrylonitrile — — 117
Aldrin — —_ 4
Aniline — 1 54
Anthracene — — 54
Mixed-Aroclor — — 42
Anoclor 1242 — — 41
Aroclor 1254 — — 41
Aroclor 1260 — - 41
Azobenzene — — 54
Alpha-BHC — — 4
Beta-BHC —_ —_ 4
Delta-BH." — — 4
Benzene — — 130
m-Benzidine — — 54
Benzojajanthracene 1 — 54
Benzoja Jpyrene — — 54
Benzo[b]fluoranthene -— — 54
Benzo|g,h,i]perylene —_ — 54
Benvo[k]luoranthene —_ — 54
Benzoic acid 2 3 54
Benzyl alcohol — — 54
Bis(2-chloroethoxy)methane — — 54
Bis(2-chlorocthyl)cther — — 54
Bis(2-chloroisopropyl)cther — — 54
Bis(2-cthylhexyl)phthalate 2 — 54
Bromobenzene — — 130
Bromochloromethane — — 130
Bromodichloromethane — — 130
Bromoforin — 130
Bromomcthane — — 130
4-Bromophenylphenyl ether - — 54
2-Butanone 4 2 130
Butyl benzyl phthalate — — 54
n-Butylbenzene — — 129
scc-Butylbenzene — — 129
tert-Butylbenzene — — 130
Carbon disulfide 6 4 130
Carbon tetrachloride — 1 130
Chlordane — — 4
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Tuble D-37. (Cont.)
Total
“ulse False Quality
Matrix Analyte Positive Negative  Occurrence
ORGANIC ANALYSES (Cont,)
Soils (Cont.)

4-Chloso-3-methylphenol — — 54
4-Chloroaniline — — 54
Chlorobenzene —_ — 130
Chlorodibromomethane — 2 130
Chlorocthane — — 130
2-Chlorocthylvinyl cther — — 118
Chloroform —_ —_ 130
Chloromethane — — 130
2-Chloronaphihalene — — 54
o-chlorophenol — — 54
4-Chlorophenylphenyl ether — — 54
o-Cblorotolucne — — 130
p-Chlorotolucne — — 130
Chrysene — — 54
p.p'-DDD — — 4
p.p’-DDE — — 4
p.p’-DDT — — 4
Di-n-buty! phthalate 2 — 54
Di-si-octyl phthalate — — 54
Dibenzo|[a,hi]anthracene — — 54
Dibenzofuran — — 54
1,2-Dibromo-3-Chloropropane  — 129

1,2-Dibromocthanc — — 130
Dibromomethane — — 130
o-Dichlorobenzene(1,2) 1 — 183
m-Dichlozobenzene(1,3) — — 183
p-Dichlorobenzene(1,4) — — 183
3,3'-Dichlorobenzidine — — 54
Dichlorodifluoromethane — — 130
1,1-Dichloroethane —_ 3 130
1,2-Dichlorocthane — 3 130
1,1-Dichlorocthenc 1 —_ 130
trans-1,2-Dichlorocthene — — 130
cis-1,2-Dichlorocthylene —_ —_ 130
2.4-Dichlorophenol — — 54
1,2-Dicbloropropanc — 4 130
1,3-Dichloropropane — — 130
2,2-Dichloropropane — — 130
1,1-Dichloropropenc — — 130
cis-1,3-Dichloropropene — — 130
trans-1,3-Dichloropropene — — 130
Dieldrin — —_ 4
Dicthyl phthalate — —_ 54
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‘Tuble D-37. (Cont.)

Total
False False Quality
Matrix Analyte Positive Negative  Occurrence
ORGANIC ANALYSES (Cont.)
Soils (Cont.)
Dimethyl phihalate — — 54
2,4-Dimethylphenol — 1 54
2,4-Dinitrophenol — — 54
2,4-Dinitrotoluene — — 54
2,6-Dinitrotojucne —_ — 54
Endosulfan | — — 1
Endosulfan 11 — — 1
Endosullan sulfate - —_ 4
Endrin — — 4
Endrn aldehyde — — 4
Ethylbenzene — 3 130
1,2-Dibromocthane — — 130
Fluoranthene — 1 54
Fluorene — — 54
Heplachlor — — 4
Heptachlor epoxide — — 4
Hexachlorobenzene — — 54
Hexachlorobutadiene — — 59
Hexachlorocyclopentadiene — 1 54
Hexachlorocethane — 2 54
2-Hexanone _— 4 130
Indenof1,2,3-cd]pyrene —_ —_ 54
Isophorone — — 54
Isopropylbenzene — — 130
4-Isopropyltolucne — — 129
Lindane — — 4
Mcethoxychlor — — 4
Methyl iodide — — 130
4-Mcthyl-2-pentanone — — 130
2-Methyl-4,6-Dinitrophenol — — 54
Methylene chloride 13 1 130
2-Methylnaphthalenc — - 54
2-Methylphenol — — 54
4-Mcthylphenol — — 54
Naphthalene — — 59
2-Nitroaniline — — 54
3-Nitroaniline — 3 54
4-Nitroaniline — — 54
Nitrobenzene — — 54
2-Nitrophenol — — 54
4-Nitrophenol —_ — 54
N-Nitrosodi-n-propylaminc — — 54
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Table D-37. (Cont.)

Total
False False Quaulity
Muatrix Analyte Positive Negative  Occurrence
Organic Analyses (Cont.)
Soils (Cont.)

N-Nitrosodimethylamine —_ — 54
N-Nitrosodiphenylamine — — 54
Pentachlorophb-nol — — 54
Phenanthrene — — 54
Phenol — — 54
Propylbenzene — — 130
Pyrene — — 54
Styrene — 2 130
1,1,1,2-Tetrachlorocthane — — 130
1,1,2,2-Tetrachlorocthane —_ —_— 130
Tetrachloroethylene — — 130
Toluene — — 130
Toxaphene — — 49
1,1,2-Trichloro-1,2,2-

Trifluorocthane 1 —_ 130
1,2,3-Trichlorobenzene —_ — 5
1,2,4-Trichlorobenzene — —_ 59
1,1,1-Trichlorocthane 2 —_ 130
1,1,2-Trichlorocthane — 2 130
Trichlorocthene 2 — 130
Trichlorofluoromethane 1 — 130
2,4,5-Trichlorophenol — — 54
2,4,6-Trichlorophenol —_ — 54
1,2,3-Trichloropropane — — 130
1,2,4-Trimethylbenzene — — 130
1,3,5-Trimethylbenzene —_ —_ 130
Vinyl acetate —_ 3 130
Vinyl chloride — —- 130
Mixed-Xylenes (0 + m + p) — — 130

Charcoal Tubes
Benzene _— —_ 98
Bromobenzene —_— — 98
Carbon tetrachloride — 1 98
Chlorobenzene —_ — 98
Chloroforn — —_ 98
Ethylbenzene 4 3 98
Tetrachlorocihylene — — 98
Toluene —_ —_ 98
1,1,1-Trichlorocthane — —_ 98
Trichloroethene — — 98
1,2,4-Trimethylbenzene — —_ 98
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Table D-37. (Cont.)

Total
Folse False Quality
Muatrix Anulyte Paositive Negaotive  Occurrence
INORGANIC ANALYSES (Cont.)
Charcoual Tubes (Cont.)
o-Xylene — — 98
Mixed-Xylenes (0 + m + p) K} 4 98
Waters
Accnaphthene 3 — 67
Accnaphthylene — —_ 47
Acctone 1 — 63
Acrolein — — 56
Acrylonitrile — — 56
Aldrin — — 1
Aniline — 2 47
Anthracene — 1 47
Mixed-Aroclor —- — 12
Arnvclor 1242 — —_ 12
Aroclor 1254 — — 12
Aroclor 1260 —_ — 12
Azobenzene — — 47
alpha-BHC — —- 1
beta-BHC — — 1
delta-BHC — — 1
Benzene — — 63
m-Beazidine — —_ 47
Benzojajanthracene — —_ 47
Benzoja)pyrene — — 47
Benzob)fluoranthene — — 47
Benzo|ghilperviene —-- — 47
Benzo|kjfluoranthene — — 47
Benzoic acid 1 — 47
Benzy! alcohol — — 47
Bis(2-chlorocthoxy)mcthane — — 47
Bis(2-chlorocthyl)cther — 1 47
Bis(2-chloroisopropyl)ether — — 47
Bis(2-cthylhexyl)phthalate 4 — 48
Bromobenzene — — 63
Bromochloromethane — — 63
Bromodichloromethane — — 63
Bromoform — — 63
Bromomethane — — 63
4-Bromophenylphenyl cther — — 47
2-Butanone 2 2 63
Butyl benzyl phthalate —_ — 47
n-Butylbenzene — — 63
sce-Butylbenzene — — 63
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Table D-37. (Cont.)

Total
False False Quality
Matrix Analyte Positive Negutive  Occurrence
ORGANIC ANALYSES (Cont.)
Waters (Cont.)

tert-Butylbenzene — — 63
Carbon disulfide 1 — 63
Carbon tetrachloride — — 63
Chlordane — — 1
4-Chloro-3-methylphenol 2 — 67
4-Chloroaniline —_ 1 47
Chlorobenzene — — 63
Chlorvdibromomethane — — 63
Chloroethane — — 63
2-Chlorocthylvinyl ether — — 56
Chlorotorm — — 63
Chloromethane - — 63
2-Chloronaphthalene — — 47
o-Chlorophenol 9 — 67
4-Chlorophenylphenyl cther — — 47
o-Chlorotoluene — — 63
p-Chlorotolucene — — 63
Chrysene —_ 1 47
24-D — — 1
p.p’-DDD — — 1
p.p’-DDE — — 1
p.p’-DDT — — 1
Di-n-buty) phthalate — — 47
Di-n-octyl phihalate — — 47
Dibenzofa, hjanthracene — — 47
Diocenzofuran — — 47
1,2-Dibromo-3-chloropropane  — 63

1,2-Dibromocthane — — 63
Dibromomethane — — 63
o-Dichlorobenzene(1,2) — — 110
m-Dichlorobenzene(1,3) — — 110
p-Dichlorobenzenc(1,4) 5 — 130
3,3"-Dichlorobenzidine — — 47
Dichlorodifluoromethane — — 63
1,1-Dichloroethanc — — 63
1,2-Dichlorocthane — — 63
1,1-Dichlorocthene —_ — 63
trans-1,2-Dichlorocthene —_ — 63
cis-1,2-Dichloroethylene — —_ 63
2,4-Dichlorophenol — — 47
1,2-Dichloropropane — — 63
1,3-Dichloropropanc — - 63
2,2-Dichloropropanc - — 63
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Tuble D-37. (Cont.)

Totl
False False Quality
Matrix Anulyte Pasitive Negative  Occurrence
ORGANIC ANALYSES (Cont.)
Waters (Cont.)
1, 1-Dichloropropene — — 63
cis-L3-Dichloropropene —- — 63
trans-1,3-Dichloropropene — — 63
Dicldrin — -— 1
Dicthyl phthalate — 2 47
Dimethyl phthalate - — 47
2,4-Dincthylphenol — — 47
2,4-Dinitrophe nol — — 47
2,4-Divitrotolucne 3 — 67
2,6-Dinitrotolucne — —_— 47
Endosullan | — — |
Endosulfan Il — — 1
Endosullan sulfate — — 1
Endrin — — |
Endrin aldehyde — — 1
Ethylbenzene — — 63
1,2-Dibromocthane —_ — 63
Fluoranthene — — 47
Fluorene — — 47
Heptachlor — -- |
Heptachlor epoxide — — 1
Hexachlorobenzene — — 47
Hexachlorobutadiene — — 49
Hexachlorocyclopentadiene — — 47
Hexachlogocethane — — 47
2-Hexanone | 2 63
Indenof 1,2,3-cdpysene — — 47
Isophorone — - 47
Isopropylbenzene — — 63
4-Isopropyltoluene — — 63
Lindane —_— —_— 1
Mcthoxychlor — — 1
Mcthyl iodide — — 63
4-Mcthyl-2-pentanone 2 —_ 63
2-Mcthyl-4,6-dinitrophenol — — 47
Mcethylene chloride 2 — 63
2-Mcthylnaphthalene — — 47
2-Mcthylphenol — — 47
4-Mcthylphenol —_ — 47
Naphthalene — — 49
2-Nitroaniline — — 47
3-Nitroaniline — — 47
4-Nit vaniline - — 47
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Tuble D-37. (Cont.)

Total
Fulse False Quality
Matrix Analyte Positive Negutive  Occurrence
ORGANIC ANALYSES (Cont.)
Waters (Cont.)

4-Nitrophenol 3 — 67
N-Nitrosodi-n-propylamine 7 — 67
N-Nitrosodimethylamine — — 47
N-Nitrosodiphenylamine — — 47
Pentachlorophenol 2 — 67
Phenanthrene — — 47
Phenol 9 — 67
Propylbenzene — — 63
Pyrene 1 — 67
Styrene — — 63
2,45-TP — — 1
1,1,1,2-Tetrachlorocthane — — 63
1,1,22-Tetrachloroethane —_— —_ 63
Tetrachloroethylene — — 63
Toluene — — 63
Toxaphene — — 1
1,1,2-Trichlogo-1,2,2-

Tritluorocthane — — 63
1,2,3-Trichlorobenzene — —_ 2
1,2,4-Trichlorobenzene 8 — 69
1,1,1-Trichlorocthane 1 — 63
1,1,2-Trichlorocthane — — 63
Trichlorocthene — — 63
Trichlorofluoromethane 1 — 63
2,4,5-Trichlorophenol — — 47
2,4,6-Trichlorophenol — — 47
1,2,3-Trichloropropane — — 63
1,2,4-Trimethylbenzene — _ 63
1,3,5-Trimethylbenzene — —_ 63
Vinyl acclate —_ 2 63
Viny! chloride — — 63
Mixed-Xylenes (0 + m + p) — — 63
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Table D-37. (Cont.)

Tutal
False False Quality
Matrix Analyte Positive Negative  Occurrence
RADIOCHEMICAL ANALYSES
Biovlogicals
Nitrobenzene — — 47
2-Nitrophenol — — 47
131y — — 17
28py, 2 — 12
239py 2 — 12
wg, 6 — 10
Filters
Alpha — — 60
HIAm — — 9
Beta — — 60
238py — — 9
23vpy — — 9
Soily
Alpha - — 8
HIAm 3 —_ 25
Beta — — 8
137y | — 57
Gamma — — 43
3H 9 — 48
238py 3 — 38
239py 3 _ 38
WSy 1 —_ 27
235/238y — - 28
Waters
Alpha 1 — 165
Hliam — — 3
Beta 2 — 165
137¢y — — 59
Gamma — — 26
3H 9 3 219
238p, — — 17
239p, 1 — 17
226Ra _ _ 4
NSy _ —_ 9
227 — — 1
2351238 - - 100
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Table 1D-38. Radiochemical Detection Limits for Analyses of Typical Environmental Samples

D-68

Detection
Approximate Sumple Count 1imit
Purameter Volume or Weight Time Concentruation
Air Sumple
Tritium Imd 30 min 1 x10-1  LCi/m3
238py 2.0 x 104 m3 8x10%s 2x10°18  uCimd
239.240py 2.0x 104 w3 8x109s 2x 108 uCimd
Hlam 2.0x 104 m3 8 x 1045 2x10-18  uCim3
Gross alpha 6.5 x 103 m3 100 min 4 x 10~ uCi/m3
Gross beta 6.5 x 103 m3 100 min 4 x 10-16  uCi/w3
Uranium (delayed neutron) 2.0 x 104 m3 60s 1 pe/m3
Water Sample
Tritium 0005 L. 30 min 4x10°7  pCi/mL
WSy 05 L 200 min 3x10% uCi/mL
137¢y 05 L Sx10%s 4x10-%  uCi/mL
238py 05 L 8x 1045 2x10-1  uCi/mL
239.240py 05 L 8x 1095 2x 107" uCi/mL
HlAm 05 L 8x 10%s 2x10°1 uCi/mL
Gross alpha 09 L 100 min 3x10°° uCi/mL
Gross beta 09 L 100 min 3x10% uCi/mL
Soil Sample
Tritium 1kg 30 min 0.003 pCi/g
0S¢ 2g 200 min 2 pCilg
137¢s 100g Sx10%s 0.1 pCilg
B8py 0g 8x10%s 0.002 pCilg
239.240py 10g 8x104s 0.002 pCilg
HAm 10g 8x104s 0.002 pCi/g
Gross alpha 2g 100 min 3 pCi/g
Gross beta 2g 100 min 3 pCi/g
Uranium (delayed ncutron) 2g 20s 0.2 ng/g
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GLOSSARY OF TERMS

activation products Radioactive products generated as a result of neutrons and
other subatomic particles interacting with materials such as
air, construction materials, or impuritics in cooling water,
These activation products are usually distinguished, for
reporting purposes, from fission products,

ALARA As low as reasonably achicvable. The term that describes an
approach to radiation exposure control or management
whereby the exposures and resulting doses are maintained as
far below the limits specified for the appropriate circum-
stances as cconomic, technical, and practical considerations
permit,

alpha panticle A positively changed particle (identical to the helium nucleus)
composed of two protons and two ncutrons that are emitted
during decay of certain radioactive atoms. Alpha panticles are
stopped by several centimetess of air or a sheet of paper.

ambient air The surrounding atmosphere as it exists around people, plants,
and structures. It is not considered to include the air immedi-
ately adjacent to emission sources.

aquifer A saturated layer of rock or soil below the ground surface that
can supply usable quantitics of groundwater to wells and
springs. Aquifers can be a source of water for domestic,
agricultural, and industrial uscs.

AEC Alcaic Energy Commission. A federal agency created in
1946 to manage the development, use, and control of nuclear
energy for military and civilian applications. It was abolished
by the Encrgy Reorganization Act of 1974 and was succecded
by the Encrgy Research and Development Administration
{now part of the U.S. Department of Encrgy and the U.S.
Nuclear Regulatory Commission).

atom Smallest particle of an clement capable of cntering into a
chemical reaction.

background radiation lonizing radiation from sources other than the Laboratory.
This radiation may include cosmic radiation; cxternal radia-
tion from naturally occurring ra: »activity in the carth
(terrestrial radiation), air, and water; intcrnal radiation from
naturally occurring radioactive clements in the hum-n body;
and radiation from medical diagnostic procedures.
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beta particle

blank sample

blind sample

BOD

CAA

CERCLA

CFR

coc

contamination

controlled area

LOS ALAMOS NATIONAL LABORATORY
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A negatively charged panticle (identical to the electron) that is
emitted during decay of certain radioactive atoms. Most beta
particles are stopped by 0.6 cm of aluminum.

A control sample that is identical, in principal, to the sample
of interest, except that the substance being analyzed is absent,
The measured value or signals in blanks for the analyte is
believed to be caused by artifacts, and should be subtracted
from the measured value. This process yiclds a net amount of
the substance in the sample.

A control sample of known concentration in which the
expected values of the constituent are unkno wn to the analyst.

Biochemical (biole sical) oxygen demand. A measure of the
amount of v g-nie biological processes that breaks down
organic matier in water; a measure of the organic pollutant
load. It is uscd as an indicator of water quality.

Clean Air Act. The federal law that authorizes the
Environmental Protection Agency (EPA) to sct air quality
standards and to assist state and local governments to develop
and execute air pollution prevention and control programs.

Comprehensive Environmental Response, Compensation, and
Liability Actof 1980 Also known as Superfund, this law
authorizes the federal government to respond directly to re-
leases of hazardous subsiances that may cndanger health or
the environment. The EPA is responsible for managing
Superfund.

Code of Fedceral Regulations. A codification of all regulations
developed and finalized by federal government agencies in the
Federal Register.

Chain-of-Custody. A method for documenting the history and
possession of a sample from the time of collection, through
analysis and data rcporting, to its final disposition.

The deposition of unwanted radioactive material on the sur-
faces of structures, arcas, objects, or personnel.

Any Laboratory arca to which access is controlled to protect
individuals from exposure to radiation and radioactive
matcrials.

Curic. Unit of radioactivity. One Ci equals 3.70 x 1010
nuclear transformations per second.

~
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cosmic radiation

DCG

DOE

dose

dose, absorbed

dose, effective

dose, equivalent

dose, maximum boundary

dose, maximum individual

High-cnergy particulate and electromagnetic radiations that
originate outside the canh’s atmosphere. Cosmic radiation is
part of natural background radiation.

Derived Concentration Guide. The concentration of a
radjonuclide in air or water that, under conditions of continu-
ous exposute for one year by one exposure mode (i.c.,
ingestion of water, submersion in air, or inhalation), would
result in cither an cffective dose equivalent of 0.1 rem (1 mSv)
or a dose equivalent of S rem (50 mSv) 1o any tissue, includ-
ing skin and lens of the eye. The standanis for radiowclides
in air and watcr are given in DO¥ Order S400).5.

U.S. Department of Encrgy. The federal agency that sponsors
energy research and regulates nuclear matesials used for
weapons production,

A term denoting the quantity of radiation encrgy absorbed.

The energy imparted to matter by ionizing radiation per unit
mass of inadiated material. (The unit of absorbed dosc is the
rad.)

The hypothetical whole-body dose that would give the same
risk of cancer mortality and scrious genetic disorder as a given
exposure but that may be limited to a few organs. The cffec-
tive dose cquivalent is equal to the sum of individual organ
doscs, cach weighted by degrec of risk that the organ dose
camries. For example, a 100 mrem dose to the Jung, which has
a weighting factor of 0.12, gives an effective dosc that is
equivalent 1o 100 x 0.12 = 12 mrem.

A term used in radiation protection that expresscs all types of
radiation (alpha, beta, and so on) on a common scalc for cal-
culating the cffective absorbed dosc. It is the product of the
absorbed dose in rads and certain modifying factors. (The unit
of dosc cquivalent is the rem.)

The greatest dosc commitment, considering all potential
routes of exposure from a facility's operation, to a2 hypotheti-
cal individual who is in an uncontrolled arca wherc the highest
dosc ratc occurs. It assumes that the hypotnetical individual is
present 100% of the time (full occupancy), and it docs not
take into account shiclding (for cxample, by buildings).

The greatest dose commitment, considering all potential
routes of exposure from a facility's operation, to an individual
at or outside the Laboraiory boundary where the highest dose
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rate occurs. [t takes into account shiclding and occupancy
factors that would apply to a real individual.

dose, population The sum of tne radiation doses to individuals of a population.
Itis expressed in units of peson-rem. (For example, it 1,000
people cach reccived a3 radiaaon dose of 1 rem, their popula-
tion dose would be 1,000 person-rem.)

dose, whole body A radiation dose comnutment that involves exposure of the
cutire body (as opposcd to an organ dose that involves expo-
sure 1o a single organ or set of organs).

dosimeter A portable ¢ clection device for measuring the total
accumulated ¢ xposure (o ionizing radiation.

EA Environmental Assessment. A report that identifics poten-
tially significant environmental impacts from any federally
approved or funded project thai may change the physical
cavironment. Il an EA shows significant impact, an
Environmental Impact Statement is required.

effluent A liquid or gascous waste discharge to the environment.

EIS Environmental Impact Statement, A detailed report, required
by federal law, on the significant environmental impacts that a
proposed major federal action would have on the enavironment.
An EIS must be prepared by a government agency when a
major federal action that will have significant environmental
impacts is planncd.

environmental surveillance The ccllection and analysis of samples of air, water, soil,
foodstuifs, biota, and other media to determine environmental
quality of an industry or community. It is commonly
performed at sites comtaining nuclear facilitics.

EPA Environmental Protection Agency. The federal agency
responsible for enforcing environmental laws. Although State
segulatory agencics may be authorized to administer some of
this responsibility, EPA retains oversight authority to ensure
protection of humnan health and the environment.

exposure A measure of the ionization produced in air by x or gamma
radiation. (Thc unit of cxposure is the roentgen).

external radiation Radiation originating from a source outside the body.
[ission products Atoms created by the splitting of larger atoms into smaller

ones accompanicd by relcasc of cnergy.

[friable asbestos Asbestos that is brittle or readily crumbled.
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An underground collection basin for spring discharges,

Shont-wavelength electromagnetic radiation of nuclear origin
that has no mass or charge. Because of its short wavelength
(high energy), gamma radiation can cause ionization. Other
clectromagnetic radiation (such as microwaves, visible light,
and radiowaves) has longer wavelengths (lower energy) and
cannot cause ionization.

The total amount of measured alpha activity without identifi-
cation of specific radionuclides.

The total amount of measured beta activity without identifica-
tion of specific radionuclides.

A subsurface body of water in the zone of saturation.

Tritium. A radionuclide of hydrogen with a half-lifc of 12.3
vears. The very low encrgy of its radioactivity decay makes it
one of the least hazardous radionuclides.

The time required for the activity of a radivactive substance to
decrease to half its value by inherent radioactive decay. After
two balf-lives, onc-fourth of the original activity remains

(1/2 x 1/2), after three half-lives, onecighth (1/2 x 1/2 x 1/2),
and so on.

Wastes exhibiting any of the following characteristics:
ignitability, corrosivity, reactivity, or EP-toxicity (yielding
toxic constituents in a leaching test). In addition, EPA has
listed as hazardous other wastes that do not necessarily exhibit
these characteristics. Although the legal definition of
hazardous waste is complex, the term more generally refers to
any waste that EPA belicves could pose a threat to buman
hcalth and the environment if managed improperly. Resource
Conscrvation and Recovery Act (RCRA) regulations sect strict
controls on the management of hazardous wastes.

The specific substance in a hazardous waste that makes it
hazardous and therefore subject to regulation under Subtitle C
of RCRA.

Hazardous and Solid Waste Amendments of 1984 to RCRA.
These amendments to RCRA greatly expanded the scope of
bazardous waste regulation. In HSWA, Congress directed
EPA o take measures 20 further reduce the risks to human
health and the environment caused by bazardous wastes.

The science dealing with the properties, distribution, and
circulaticn of natural waler systems.

/
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internal radiation Radiation from a source within the body as a result of deposi-
tion of radionuclides in body tissues by processes such as
ingestion, inhalation, or implantation. Potassium 40, a
naturally occurring radionuclide, is a major source of internal
radiation in living organisms.

ion An atom or compound that carries an clectrical charge.

isotopes Forms of an clement having the same number of protons in
their nuclei but ditfering in the numnber of nevtrons,

e long-lived isotope - A radionuciide that decays at such a
slow rate that a quantity ol it will exist for an
extended period (hall-life is greater than three years).

e shont-lived isotope - A radionuclide that decays so rapidly
that a given quantity is transformed almost
completely into decay products within a shont period
(half-life is two days or less).

J Joule. The unit for work and encrgy equal to one newton along
a distance of one meter.

LDR Land Disposal Restrictions (land ban). A regulatory program
that identilies hazardous wastes that are restricted from land
disposal. The regulations incorporate 2 phasing-in of
restrictions in three stages.

MCL Maximum Comtaminant Level. Maximum permissible fevel
of a contaminant in water that is delivered to the free-flowing
outlet of the ultimate user of 3 public water system (sce
Appendix A and Table A-4). The MCLs are specified by the
EPA.

Mixed waste Waste which contains a bazardous waste component regulated
undcer Subltitle C of the RCRA, and a radioactive component
consisting of source, special nuclear, or byproduct material
regulated under the federal Atomic Encrgy Act (AEA).

mrem Millirem (10-* rem). Scee rem definition. The dose equivalent
that is onc-thousandth of a rem.

NEPA National Environmental Policy Act. This federal legislation,
passed in 1969, requires federal agencies to cvaluate the
impacts of their proposcd actions on the enviromment prior to
decision making. One provision of NEPA requircs the
preparation of an EIS by federal agencies when major actions
significantly affecting the quality of the human environment
are proposed.
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National Emission Standards for Hazardous Air Pollutants.

These standards are found in the Clean Air Act; they set limits
for such pollutants as beryllium and radionuclides.

Any nonconfined arca from which pollutants are discharged
into a body of waler (¢.g., agricultural runoff, construction

runoff, and parking lot drainage).

National Pollutant Discharge Elimination System. This
federal regulation, under the Clean Water Act, requircs

permits for discharges into surface waterways.

A species of atom characterized by the constitution of its
nucleus. The nuclear constitution is specified by the number
of protons, number of neutrons, and encrgy content; or
altcrnately, by the atomic number, mass number, and atomic
mass. To be a distinct nuclide, the atom must be capable of
cxisting for a measurable length of time.,

The sccond narrative section subinitted by treaters, storers, or
disposcrs of hazardous wastes in the RCRA permiltting
process. It covers in detail the procedurses followed at a
facility to protect human bealth and the environment.

Polychlorinated biphenyls. A family of organic compounds
used since 1926 in clectric transformers as insulators and
coolants, in lubricants, carbonless copy paper, adhesives, and
caulking compounds. They are also produced in centain
combustion processes. PCBs are extremely persistent in the
environmeat because they do not break down into new and
less harmful chemicals. PCBs are stored in the fatty tissues of
humans and animals through the bioaccumulation process.
EPA banned the use of PCBs, with limited exceptions, in
1976. In gencral, PCBs are not as toxic in acute short-term
dosces as some other chemicals, although acute and chronic
exposure can causc liver damage. PCBs have also causcd
cancer in laboratory animals. When tested, most people show
traces of PCBs in their blood and fatty iissucs.

Public Dose Limit. The new term for RPS, a standard for
external and internal exposure to radioactivity as defined in
DOE Order 5400.5 (sce Appendix A and Table A-1).

A groundwater body above an impermeable layer that is
scparated from an underlying main body of groundwater by an
unsaturated zonc.

The unit of population dosc that expresses the sum of
radiation exposurcs reccived by a population. For example,
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two persons, cach with a .5 rem exposure, receive 1 person-
rem, and 500 people, each with an exposure of 0.002 rem, also
receive 1 persoa-rem.

A measure of the hydrogen ion concentration in an aqucous
solution. Acidic solutions have a pH less than 7, basic solu-
tions have a pH greater than 7, and ncutral solutions have a pH
of 7.

Any confined and discrete conveyance from which pollutants
are discharged into a body of water (c.g., pipe, ditch, well, or
stack).

Part per billion. A unit measure of concentration equivalent to
the weight/volume ratio expressed as pg/L. or ng/mL.

Part per million. A unit measure of concentration equivalent
to the weight/volume ratio expressed as mg/L.

Quality assurance. Any action in cnvironmental monitoring to
assure the reliability of monitoring and measusement data,
Aspects of quality assurance include procedures,
interlaboratory comparison studics, evaluations, and
documentation,

Quality control. The routine application of procedures within
environmental monitoring to obtain the requircd standards of
performance in monitoring and measurcment processes. QC

procedures include calibration of instruments, control charts,

and analysis of replicate and duplicate samplcs.

Roentgen. A unit of radiation exposure that expresses expo-
sure in terms of the amount of ionization produced by x rays
in a volume of air. One rocntgen (R) is 2.58 x 10-4 coulombs
per kilogram of air.

A unit of absorbed dose from ionizing radiation. A dosc of 1
rad equals the absorption of 100 ergs of radiation encrgy per
gram of absorbing matcrial.

Tke emission of particics or energy as a result of an atomic or
nuclear process.

An unstable nuclidc capable of spontancous transformation
into other nuciides by changing its nuclear configuration or
energy level. This transformation is accompanicd by the
emission of photons or patticles.

Resource Conservation and Recovery Act of 1976. RCRA is
an amendment to the first federal solid waste legislation, the

~
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Solid Waste Disposal Act of 1965. In RCRA, Congress

cstablished initial directives and guidelines for EPA to
regulate hazardous wastes.

reagent Any substance used in a chemical reaction to detect or mea-
sure another substance or to convert one substance into

another by means of the reaction that it causes.

release Any discharge to the environment. Environment is broadly
defined as any waler, land, or ambicnt air.

rem The unit of radiation dose cquivalent that takes into account
different kinds of ionizing radiation and penmits them to be
cxpressed on a common basis. The dose equivalent in rems is
numerically equal to the absorbed dose in rads multiplied by

the necessary modifying factors.
RPS Radiation Protection Standards. Sce PDL.
SARA Superfund Amendments and Reauthorization Act of 1986,

This act modifics and reauthorizes CERCLA. Title 111 of this
act is also known as the Emergency Planning and Community
Right-to-Know Act of 1986.

SWMU Solid Wastc Management Unit. Any discernible unit at which
solid wastes have been placed at any time, irrespective of
whether the unit was intended for the management of solid or
bazardous waste. Such units include any area at or around a
facility at which solid wastes have been routinely and system-
atically released. Potential release sites include, for example,
waste tanks, septic tanks, firing sites, burn pits, sumps, land-
fills (matcrial disposal arcas), outfal! arcas, LANL canyons,
and contaminated areas resulting from leaking pro.‘uct storage
tanks (including petrolecum).

TCLP Toxicity Characteristic Leaching Procedure. An analytical
method designed to determine the mobility of both orgdnic
and inorganic compounds prescat in liquid, solid, and multj-
phasc wastes. Itis used to determinc applicability of the LDR
to a wasle,

TDS Total Dissolved Solids. The portion of solid material in a
wastc strcam that is dissolved and passed through a filter.

terrestrial radiation Radiation emitted by naturally occurring radionuclides such as
WK the natural decay chains of U, 2%U, or 232Th; or
cosmic-ray-induced radionuclides in the soil.

uscs lithium fluoridc) that, after being exposcd to radiation,

TLD Thermoluminescent dosimeter. A material (the Laboratory j

GLY



LOS ALAMOS NATIONAL LABORATORY

TRU

TSCA

TSP

tuff

uncontrolled area

uranium, depleted

uranium, total

ust

vadose zone

vocC

ENVIRONMENTAL SURVEILLANCE 1991

luminesces upon being heated. The amount of light the
material cmits is proportional to the amount of radiation
(dose) to which it was exposed.

Transuranic waste. Wasle contaminated with long-lived
transuranic ciements in concentrations within a specificd
range established by DOE, EPA, aud NRC. These are
clements shown above uranium on the chemistry periodic
table, such as plutonium, americium, and neptunium.

Toxic Substances Control Act. TSCA is intended to provide
protection from substances manufactuned, processed,
distributed, or used in the United States. A mechanism is
required by the Act for scroening new sebstances before they
cnter the marketplace amd for testing existing substances that
are suspected of creating health hazards. Specific regulations
may also be sromulgated under this Act for controlling
substances found to be detrimental to human health and to the
environment.

Total suspended particulates. Refers to the concentration of
particulates in suspension in the air irrespective of the naturse,
source, or size of the particulates.

Rock of compacted volcanic ash and dust.

An arca beyoudd the boundaries of a controiled arca (sce
controlled arca in this glossary).

Uranium consisting primarily of 238U and baving less than
0.72 w1 % 25U, Except in rare cascs, depleted uranium is
manmade.

The zmount of uranium in a sample, assuming that the
uranium bas the isotopic content of uranium in nature
(99.27 wt % 28U, 0.72 w1 % 23U, and 0.0057 wt % 233U).

Underground storage tank. A stationary device designed to
contain petroleum products or bazardous materials. A tank is
constructed nrimarily of nonearthen material and 10% orf more
of the volumec of the tank system is below the surface of the
ground.

The pantially saturated or unsaturated region above the water
table that docs not yicld water to wells.

Volatile organic compound. Liquid or solid organic com-
pounds that havce a tendency to spontancously pass into the
vapor statc.
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water table The water fevel surface below the ground at which the
unsaturated zone ends and the saturated zone begins. s the
level o which a well that is sereened in the unconfined aquifers
would fill with water.

water year October through September.

watershed The region draining into a river, river system, or body of
walcr.

wetland A lowland arca, such as a marsh or swamp, that is inundated

or saturated by surface water or groundwater sufficient to
support hydrophytic vegetation typically adapted for life in
saturated soils.

wind rose A diagram that shows the frequency and intensity of wind
from different dircctions at a panticular place.

WILM Waorking level month. A unit of exposure te 222Rn and its
decay products. Working level (WL) is any combination of
the shornt-lived 222Rn decay products in 1 L of air that will
resull in the emission of 1.3 x 105 MeV potential alpha
cnergy. At equilibrium, 100 pCi/L of 222Rn corresponds to
1 WL. Cumulative exposure is measured in working level
months, which is 170 WL-h,

worldwide fallout Radioactive debris from atmospheric weapons tests that has
been deposited on the canth’s surface after being airborne and
cycling around the carth.

GL-11



LOS ALAIAOS NATIONAL LABORATORY

ENVIRONIMENTAL SURVEILLANCE 1991

ACRONYMS AND ABBREVIATIONS

ADO Associate Director for Operations

AEA Atomic Encrgy Actof 1954

AEC Aomic Energy € mission

AGL above ground level

AlP Agreement in Principle

AL Albuquerque Operations Office (DOE)
ALARA as low as reasonatly achicvable

ANSI Amcrican National Standards Institute

AO Administrative Order

AQCA Air Quality Control Act (New Mexico)
AQCR Air Quality Control Regulation (New Mexico)
ASL above sea level

BIA Burcau of Indian Affairs

BOD biochemical oxygen demand

BRET Biological Resource Evaluation Team (EM-8)
Btu British thermal unit

CA corrective activities

CAA Clean Air Act

CAAA Clean Air Act Amendments

CAl controlled-air incincrator

CEARP Comprehensive Environmental Assessment and Response Program
CEl Comprehensive Evaluation Inspection

CEQ Council on Environmental Quality

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
CFR Codc of Federal Regulations

CGS Canadian Geologic Survey

CHIEF Clearinghouse Inventory of Emission Factors
CMI comrective measures implementation

CMR Chemistry-Mctallurgical Research (LANL building)
CMS corrective measures study

coc chain-of-custody

CoD chemical oxygen demand
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Ccsu
CWA

cy

bD&D
DAC
DCG
DEC
DuD
DOE
DOE/AL
DOE'HQ
DOE'HQ-EH
DOLE/HQ-EM
DOE/LAAC
DOT
DREF
EA

EES
EES-1
EES-3
EIS

EM
EM-DO
EM-7
EM-&
EM-9
EM-13
EMSL-CI
ENG
ENG-2
ENG-6
EO

EPA

ER
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Colorado State Univensity

Clean Water Act

valendar year

decontamination and decommissioning

Derived Air Concentration Guide for Controlled Arcas (DOE)
Derived Air Concentration Guide for Uncontrolled Areas (DOE)
DOE Eavironmental Checklist

Department of Defense

Departuent of Energy

DOE/Atbuquerque Operations Office

DOE Headguarten

DOE Headquarters, Environment & Health

DOE Headguarters, Environmental Management
DOE/Los Alamos Arca Office

Depaniment of Transportation

dose rate effectiveness factor

Environmental Assessment

Eanth and Eavironmental Sciences (LANL Division)
Geology and Geochemistry Group

Geophysics Group

Environmental Impact Statement

Environmental Management (LANL Division)
Environmental Management Division Office

Waste Management Group

Environmental Protection Group

Environmental Chemistry Group

Euwvironmental Restoration Group

Environmentat Mogitoring and Suppont Laboratory - Cincinnati
Facilities Engineering (LANL Division)

Facilities Engincering Planning Group

Engincering Maintenance Group

Exccutive Order

Environmental Protection Agency

Environmental Restoration Program
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ERDA
ES
ES&H
FFCA
FIFRA
FONSI
FS
FUSRAP
FY

GC
GC/MS
GET
GIS/MEC
GSA
HE
HEPA
HQ

HS
HS-DO
HS-3
HS-4
HS-5
HS-12
HSWA
HW
HWA
HWMR
ICPMS
ICRP
IH
INC-7
ICI
JENV
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Encrgy, Rescarch, and Development Administration
cnviromnental survey

Environnrent, Safety, and Health

Federal Facilities Compliance Agreement

Fedeml Insecticide, Fungicide, and Rodeaticide Act
Finding of No Signiticant lmpact

teasibility study

Formerly Utilized Sites Remedial Action Program
fiscal year

pas chromatography

gas chromatography/mass spectrometry

General Employcee Training

Geographic Information System and computer modeling
General Services Administration

high-cxplosive

high-ctliciency pasticulate air (filter)

DOE Headquarters

Health and Safety (LANL Division)

Health Safety Division Office

Risk Management Support Group

Health Physics Measurements Group

Industrial Hygicne and Safety Group

Hcalth Physics Policy and Programs Group
Hazardous and Solid Waste Amendments
hazardous waste

Hazardous Waste Act (New Mexico)

Hazardous Waste Management Regulations (New Mexico)
inductively coupled plasma mass spectrometry
International Commission on Radiological Protection
Industrial Hygiene

Isotope Geochemistry Group (LANL)

Johnson Controls Inc.

JCI Environmental
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LAAO
LLAMPF

LANL
LDR
LERC
LET
LLW
1L.OD
LOQ
MAP
MCL
MDA
MDL
MOU

MS
NAAQS
NADP
NBS
NCRP
NENIX
NEPA
NESHAP
NHPA
NIOSH
NIST
NMED
NMEIB
NMEID
NMHWA
NMOCD
NMWQCA
NMWQCC
NMWQCCR
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Los Alamos Arca Olffice

Los Alamos Meson Physics Facility (a.k.a. Clinton P. Anderson Meson Physics
Facility - LANL building)

Los Alamos National Laboratory (or the Laboratory)

land disposal restrictions

Laboratory Environmental Review Comiittee
lincar-cnergy-transter

low-level waste

limit of detection

limit of quantification

mixed activation product

maximum contaminant level

minimum detectable amount (activity)

minimum detection limit

Memorandum of Undenstanding

tnass speclrometry

National Ambicnt Air Quality Standard

National Atmospheric Deposition Program

National Burcau of Standards

National Council on Radiation Protection and Mcasurements
Northern New Mexico Information Exchange

National Environmental Policy Act

National Emission Standards for Hazardous Air Pollutants
National Historic Preservation Act

National Institute of Occupational Safety and Health
National Institute of Standards and Technology

New Mexico Environment Depantment

New Mexico Environmental Improvement Board

New Mexico Environmental Improvement Division (Sec NMED)
New Mexico Hazardous Waste Act

New Mexico Oil Conscrvation Division

New Mexico Water Quality Control Act

New Mexico Water Quality Control Commission

New Mexico Water Quality Control Commission Regulations
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NOI1
NOV
NPDES
NPL
NRC
NSPS
NWI
OHL
OSHA
ou
PA
“PA-3
PA/SI
PAT
PCB
PCOC
PDL
ppb
ppm
PSD
QA
QAP
QAPP
QcC
R&D
RA
KAPS
RCG
RCRA
RFA
RF!
RFP
Rl
RI/FS
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Notice of Intent

Notice of Violation

National Pollutant Discharge Elimination System
National Priorities List

Nuclear Regulatory Commission

New Source Performance Standards

National Wetland Inventory

Occupational Health Laboratory (LANL building)
Occupational Safety and Health Act

operable unit

performance assessment

Community Relations Group (LLANL)
preliminary assessment/site inspection
purge-and-trap gas chromatography/mass spectrometry
polychlorinated biphenyl

Pest Control Oversight Committee (LANL Committee)
public dose limit

parts per billion

parts per million

Prevention of Significant Deterioration

quality assurance

Quality Assurance Program

Quality Assurance Program Plan

quality control

rescarch and development

remedial action

Regulated Air Pollutants System

Radioactivity Concentration Guide

Resource Conservation and Recovery Act
RCRA facility assessment

RCRA facility investigation

Request for Proposal

remcedial investigation

remedial investigation/feasibility study
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ROD
RPS
SARA
SDWA
SEN
SHPO
SLD
SOP
SPCC
SRF
SRM
SRS
SUPERFUND
SWSC
SWDA
SWMU
TA
TAP
TCE
TCLP
TDS
THM
TLD
TOC
TOX
TRU
TSCA
TSD
TSP
TSS
TSTA
TU

ucC
usc
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Record of Decision

Radistion P:otection Standard

Superlund Amendments and Reauthorization Act
Safe Drinking Water Act

Sccrctary of Encrgy Notice

State Historic Preservatioa Officer (New Mexico)
Scientific Laboratosy Division (New Mexico)
standard operating procedure

Spilt Prevention Control and Countenncasures
Size Reduction Facility

standard reference material

Savannah River Site

Sce CERCLA and SARA

Sanitary Wastewalter Systems Consolidation
Solid Waste Disposal Act

solid waste management unit

Technical Arca

toxic air pollutant

trichlorethylene

Toxicity Characteristic Leaching Procedure
total dissolved solids

trihalomethane

thermoluminescent dosimeter

total organic carbon

total organic halides (or halogens)
lransuranic waste

Toxic Substances Control Act

treatment, storage, and disposal

total suspended pariculate matter

total suspended solids

Tritium Systems Test Assembly

tritium unit

University of California

United States Code
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USFS United States Forest Service

USFWS United States Fish and Wildlite Service
USGS United States Geolagical Survey

UST underground storage tank

uv ultraviolet

vOC volatile organic compound

WL working level

WLM Working Level Month

WM Waste Minimization

WM Waste Management
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Aclinium
Aluminum
Americium
Aulimony
Argon
Ancenic
Aslaline
Barivn
Berkelium
Beryllium
Bismuth
Boron
Bromine
Cadmium
Calcium
Calitornium
Carthun
Cerium
Cesium
Chlorine
Chromium
Cobalt
Copper
Curium
Dysprosium
Einsteinium
Erbium
Europium
Fermium
Fluorine
Francium
Gadolinium
Gallium
Germanium
(;Uld
Hatnium
Flelium
Holmium
Hydrogen
Hydrogen Oxide
Indium
lodine
Indium

lron
Krypton

[ anthanum
Lawrencium
l.cad
fithium
Lithium {luoride
Lutctium
Magnesium
Manganesc
Mecndcelevium
Mercury
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Symbols for the Chemical Elements und Compounds

Ac
Al
Am
Sh
Ar
As
Al
Ba
3k
Be
Bi
B
Br
d
Ca
Ct
Ce
Cs
Cr
Co
Cu
Cm
Dy
s
Ee
Fu
m

Ir
Gd
Ga
G
Au
Ht
He
Ho
H
H20
In

Ie
Ie
Kr

Le(lw)
Pb

i

Lit

Lu

Mg
Mn

Md

Hg

Molybdenum
Neodymium
Neon
Neptunium
Nicke!
Niobium
Nitrogen
Nitrogen dioxide
Nobelium
Osmium
Oxygen
Palladium
Phosphorus
Platinum
Plutonium
Polonium
Potassium
Prascodymium
Promcthium
Protactinium
Radium
Radon
Rhenium
Rhodium
Rubidium
Ruthenium
Samarnun
Scandium
Sclenium
Siticon
Silver
Sodium
Strontium
Sultur
Tantalum
Technelium
Tellurium
Terbium
Thallivm
Thonum
‘Thulium
Tin
Titanium
‘Tritiated water
Tritium
Tungsten
Uranium
Vanadium
Xenon
Yiterbium
Yitrium
Zinc
Zirconium

RH

Ag
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Ouak Ridge National Lahoratory
P. Robwer
Pantex Plant
T. Hail

Sandia National Laborutories, Albuguerque
G. Smith
H. Hwang

Sundia National Laboratories, Livermore
D. Brehke

Savannuh River Laboratory
D. Stevenson

Reynolds Electric and Engineering Co,
D. Gonzalez

State of New Mexico

B. King, Governor
New Mexico Health Department
M. Burkhant
J. French
New Mexico Environment Department
J. Espinosa
D. Baker
J. Calligan, Library
S. Cary
D. Duran
D. Englent
B. Garcia
T. Madrid
J. Piatt
S. Rogers
K. Sisneros
D. Taguc
N. Weber
C. Williams
New Mexico Environment Improvement Board
Frank McClute, Chairnman (6)
New Mexico Oil Conservation Division
W. LeMay
New Mexico Energy, Minerals and Natural
Resources Department
A. Lockwood
New Mexico State Engineer Office
F Manincz
i Morrison
Scientific Laboratory Division
L. Berge
Bureau of Reclamation
S. Hansen

Other External Distribution

DL-1

University of California
President’s Council, Office of the President
Environmental, Health, and Safety Office
R. Kropschot
H. Hatayama
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Enavironmental Protection Agency
C. Costa, Environmental Monitoring and Sup-
port Laboratory (EMSL), Las Vegas, NV
S. Meyens, Oftice of Radiation Programs
(ORP), Washington, DC
Main Library, Region 6, Dallas, TX
A. Davis, Region 6, Dallas, TX
J. Highland, Region 6, Dallas, TX
M. Knudson, Region 6, Dallas, TX
H. May, Region 6, Dallas TX
S. Mciburg, Region 6, Dalas TX
G. Alexander, Region 6, Dallas, TX
New Mexico Congressional Delegation
Scnator P. Domenict
Senator J. Bingaman
Representative S. Schilf
Representative J. Skeen
Representative W. Richardson
Flected Officials
R. Lucero, Mayor, Espaiiola
E. Naranjo, State Senator
S. Pick, Mayor, Santa Fe
L. Stefanics, State Senator
L. Tsosie, State Senator
County of Los Alumos
J. Greenwood, Los Alamos Council
J. Wallace, State Representative
A. Geoggiefl, Assistant County Administrator
J. Marcos, Environmental Health
M. Tomlinson, Public Works
J. Suavo, Public Works
T. Luttleton, Public Schools
New Mexico Office of Indian Affairs
R. Pecos, Executive Director
Chairman, All Indian Puctlo Council
Indian Pueblo Governors, Northern New Mexico
Cochiti Pucblo
Nambe Pucblo
Picuris Pucblo
Pojoaque Pucblo
San [ldefonso Pucblo
San Yuan Pucblo
Santa Clz 1 Pucblo
Santo Domingo Pucblo
Taos Pucblo
Tesuque Pucblo
Bureau of Indian Affairs
S. Mills
B. Whitc
tLS. Forest Service
R. Remillard
National Park Service
M. Flora

DL-2

Bundelier National Monument
R. Weaver, Superintendent
US. Geologlcal Survey
J. Danicl
K. Ong
R. Livingston
S. Ellis
H. Gam
P. Davis
Johnson Controls World Services, Inc.
S. Calanni
M. Brown
J. Lopez
M. Talley
Individuals
B. Bonncau, El Prado, NM
E. Cole, LATA, Los Alamos, NM
A. Crawford, SAIC, Los Alamos, NM
P. Cruise, Los Alamos, NM
F. Dixon, Pcia Blanca, NM
Envisonmental Evaluation Group,
Albuquerque, NM
R. Faus, TP Pump ard Pipc Co.,
Albuquerque, NM
E. Koponen, Ojo Sarco, NM
K. Loge, Llano. NM
_E. Louderbough, 1T Corp.,
Albuquerque, NM
T. Macs, Ebasco Environment, Saata Fe, NM
T. Mcrcier, Santa Fe, NM
M. Micllo, Mac Technical Scrvices,
Albuquerque, NM
R. Murphy, Benchirark Corp.,
Albuqucrque, NM
H. Passell, Santa Fe, NM
P. Rencau, IT Corp., Los Alamos, NM
B. Rhyne, H&R Tech. Assoc. Oak Ridge, TN
W. Sayre, College of Santa Fe,
Santa Fe, NM
S. Solomon, Santa Fe, NM
Tetra Tech, Inc. (5), Alexandria, YA
J. White, Army Corps of Engincers,
Albuquerque, NM
Concerned Citizens for Nuclear Safety (CCNS)
E. Billups
J. Coghlan
M. Merola
R. Miller
1ibraries
Mcsa Public Library, Los Alamos, NM
UNM-LA, Los Alamos, NM
Santa Fe Public Library, Santa Fe, NM
New Mexico State Library, Santa Fe, NM

/
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Media

The Monitor, Los Alamos, NM

The New Mexican, Santa Fe, NM

The Reporter, Santa Fe, NM

The Rio Grande Sun, Espanola, NM
Albuquerque Journal, Albuguerque, NM
Albuguergue Journal Nonh, Saunta Fe, NM
Albugquerque Tribune, Albuguerque, NM
KRSN Radio, Los Alamos, NM
KOAT-TV., Albuquerque, NM
KOB-TV, Albuquerque, NM
KGGM-TV, Albuquerque, NM

internal Distribution
Director's Office

S. Heeker, Director

A. Ticdman, Associate Director for Operations
L. Gritzo

H. Owway

J. Mitchell, Laboratory Counsel

Public Allairs Ofticer (10)

Environmental Management Division Office

T. Guadenon
C. Nylander
R. Ferenbaugh
R. Reines

Group EM-7, Waste Management

T. Drypolcher
R. Gasde

J. Buchholz
P. Schumann

Group EM.8, Environmental Protection

K. Hargis
D. Garvey
J. Dewarnt

Group EM-9, Environmental Chemistry

C. Leasure
M. Gautier
P. Beaulicu

Group EM-13, Environmental Restoration

R. Vocke
L. Soholt
M. Shaner

Health and Safety Division Office

A. McMillen

Group HS-1, Health Physics Operations

L. McAtce
J. Miller

Group HS-2, Occupational Medicine
J. Williams

Group HS-3, Sufety und Risk Assessment
H. Howard

Group HS-4, Health Phytics Measurements
T. Buhl

Group HS-S, Industrial Hygiene
B. Hargis

Group HS-8, ES&H Training
M. Cox

Group HS-9, Radiosctive Air Emissions

Management (RAEM)

Larry Andrews

Group HS-12, Health Physics Policy & Programs

J. Graf
D. VanEtten
Other Laboratory Groups
P. Barnes, LAMPF Dircctor
M. Barr, WX-3
J. Bantlit, MST-3
). Booih, CM/WCR
N. Bowyer, CM-SNM
S. Coonley, ENG-2
G. Eller, INC-DC
K. Frostenson, LAO-2
T. Hakonson, EES-15
E. Hoffman, MP-DO
D. Landry, ENG-DO
C. Myers, EES-DO
L. Nonno, A-1
M. Olascoaga, ICF KE
C. Reynolds, EES-15
B. Slaten, IS-1
J. Turin, EES-1
Group ENG-2, Planning (2)
ER Rcading Room (3)
Group IS-4, Library Services (15)
Group PA-1, Newsbullctin

Laboratory Environmental Feview Committee

C. Bare, ENG-2

L. Bays, ENG-DO

S. Brown, LC/GL

. Hansen, EES-15
M. McCorkle, ENG-5
R. Swandby, FIN-13
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Land ownership in Los Ailamos vicinity.





