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ABSTRACT

Los Alamos National Laboratory Environmental Reports are prepared annually by the Los Alamos National
Laboratory (LANL or the Laboratory) environmental organizations, as required by US Department of
Energy Order 450.1, Environmental Protection Program, and US Department of Energy Order 231.1A,
Environment, Safety, and Health Reporting.

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

Chapter 1 provides an overview of the LANL site and the Laboratory’s major environmental programs as well
as the Las Conchas Fire and 50-Year Environmental Stewardship Plan. Chapter 2 reports the Laboratory’s
compliance status for 2011. Chapter 3 provides a summary of the maximum radiological dose the public and
biota populations could have potentially received from Laboratory operations and discusses chemical
exposures. The environmental surveillance and monitoring data are organized by environmental media (air in
Chapter 4, water and sediments in Chapters 5 and 6, soils in Chapter 7, foodstuffs and biota in Chapter 8,
and subsurface soil vapor in Chapter 10) in a format to meet the needs of a general and scientific audience.
Chapter 9 provides a summary of the status of environmental restoration work around LANL. Chapter 11
provides an overview of the performance of the analytical chemistry laboratories that provide sample analyses
to the Laboratory. Appendix A explains the standards for environmental contaminants, Appendix B explains
the units of measurement used in this report, Appendix C describes the Laboratory’s technical areas and their
associated programs, and Appendix D provides web links to more information. Appendix E provides a
glossary of terms, Appendix F provides acronyms and abbreviations, and Appendix G provides elemental and
chemical nomenclature.

The posting of this report and its supplemental tables will be available on the new Intellus New Mexico
website: http://www.intellusnmdata.com/.

An online web survey for providing comments, suggestions, and other input on the report is available at the
web address given below. Inquiries or comments regarding these annual reports may be directed to

US Department of Energy Los Alamos National Laboratory
Office of Environmental Operations Environmental Protection Division
3747 West Jemez Road or P.O. Box 1663, MS M992

Los Alamos, NM 87544 Los Alamos, NM 87545
Telephone: 505-667-5491 Telephone: 505-667-2211

To obtain copies of the report, contact

ER Coordinator
Los Alamos National Laboratory
P.O. Box 1663, MS M992
Los Alamos, NM 87545
Telephone: 505-665-9273
e-mail: npatel@lanl.gov

LANL Environmental Report 2011 Survey

Los Alamos National Laboratory Environmental Report 2011 iii



ABSTRACT

iv Los Alamos National Laboratory Environmental Report 2011



CONTENTS

PREFACE xXiii
EXECUTIVE SUMMARY ES-1
1.0 Introduction 1-1
A. Background and Report Purpose 1-1
1. Background ..o 1-1
2. RePOIt PUIPOSE....uiuiiiiiiciiicc s 1-1
B. Environmental Setting 1-2
1o LOCAHON cotiiiiiiiiccie ettt ettt ettt n et st neen 1-2
2. Geology and HYdrology .......ccccovueuiiiuiiiiiinircececeeie e saeaenene 1-2
3. Biological RESOUICES....ouiuiueueuiuiiiiiiiiiiririe ettt ettt et 1-5
4. CUltural RESOUICES ..euveviriiiiiirtiieicrieteient ettt ettt ettt et ettt b bt b et b bt es et b e beeenes 1-6
D CIMALE .ottt ettt ettt ettt b et b et et b et b et et b b et bt b et bbb ent bt e e e b be e enn 1-6
C. Laboratory Activities and Facilities 1-7
D. Management of Environment, Safety, and Health 1-9
1.  Environmental Management SYStem ........ccccciiiriririrerieuiiemeiiieireneseeeeeeneneeee oo eseees 1-9
2 Waste Management Program ... 1-9
3 Pollution Prevention Program...........ccccciciiiiiiiiiiiiiiiicencere s 1-10
4. Environmental Restoration Programs.........cocccovivioiniinininineinnciecneeenreeeseeneeeseeeseenenes 1-10
5 Compliance and Surveillance Programs...........cccooviiiiiiincccccrrreeeeeece s 1-10
6 Las Conchas FIre.....coueeiieeinieciniciecertec ettt ettt ettt 1-11
7 50-Year Environmental Stewardship Plan for Los Alamos National Laboratory .......c.ccoeueueueneee. 1-15
E. References 1-17
2.0 Compliance Summary 2-1
A. Introduction 2-1
B. DOE Orders and EXECULIVE OFUEIS....... i sississssssssssssssssssssssssssssssssssssssssssssssssss 2-1
1.  DOE Order 231.1B, Environment, Safety, and Health Reporting..........ccccccooiiivnnniiiinnne. 2-1
2. DOE Order 436.1, Departmental Sustainability.........cccoeoieirrreririemeiiinienrerecneereeeesereseseeeenenes 2-1
3. DOE Order 5400.5 and 458.1, Radiation Protection of the Public and the Environment............... 2-6
4, DOE Order 435.1, Radioactive Waste Management..........ccocccvieeiniiiniinnccnincceceeeeeenene 2-6
C. Compliance Status 2-8
1. Resource Conservation and ReCOVEIY AcCt.....coiieceieriineniieieierereiniicceeieeseeseseeeiesesenensesesessens 2-11
2. Toxic Substances COontrol ACT....ccoeirreriririeierinieietnietetntet ettt ettt ettt sttt esestesesesaesesensssesenes 2-15
3. Comprehensive Environmental Response, Compensation, and Liability Act....c.coevvevevercvecncnennne. 2-15
4. Emergency Planning and Community Right-to-Know Act.......c.cccovvvvnerciicnnnnnnneccccnn. 2-15
5. Federal Insecticide, Fungicide, and Rodenticide Act........coeueueuciioinininicicccicrececccceeae. 2-16
6. CleAn AL AC ittt ettt ettt sttt sttt skttt bbbt 2-16
7. Clean Water ACt cueuceeueiieieciet ettt ettt ettt sttt b ettt e et b et st et e et b ettt e et ebenenea 2-19

Los Alamos National Laboratory Environmental Report 2011 v



CONTENTS

8. Safe Drinking Water AC....occcereirereriicieieretiericceeeiesessesesesteeiesesesessesesesseesesessssesesessaeseseseseneases 2-25
9. GIOUNAWALET ...ttt ettt e et e et e st e e e st e e sateesaeeesaaeesseeesabeeesseesassessseesnsesssssessseessssesnseannns 2-26
10. National Environmental POLCY ACt c.c.ccoirriririririeieueiiiiirinirineeicieicieeeeseneseeseseseseseseesesesesessesenenene 2-29
11, Endangered SPecies ACt.....ccciiuirrririiceieieiiiriiirieie et sanes 2-29
12, Migratory Bird TTEaty ACt ..ccccceierririceieiereriiiiceieieteteeseseeeeesesesessesesessesaesesessssesesessasseseseneneases 2-30
13, CUtUTAL RESOUICES. .. uviiieiiieieceeie ettt ettt e et e et eeeat e e s st e e satessabe e st e essbeessesnseesntesneeanneas 2-31
D. Unplanned Releases 2-31
1. AL RELEASES .ottt ettt e e et et e et e et e eaaeestesss e st enseensesnsesntesatesesesasenssenseensens 2-31
2. WALl RElCASES ..ottt sttt sttt ettt na et e 2-32
E. References 2-32
3.0 Radiological and Non-Radiological Dose Assessment 3-1
A. Introduction 3-1
B. Radiological Dose Assessment for Humans 3-1
1. Overview of Radiological Dose EqQuIvalents..........cccoioiriiriiiiiniiiiniiiniccnccincceeececseeneens 3-1
2. PUblic DoSe CalCUlations......couuiieuvieeeiieiieceee et cete e et e eeeeeteeeaeeeteeeteeetesenseeesesensesensesenseeenseeeseesnns 3-2
3. Dose Calculations and RESULLS .......cc.eiiviiiieiiiiiicciicciee ettt eav e st e sraeeeate s snaeeeneeeenneeenns 3-4
4, Estimation of Radiation Dose Equivalents for Naturally Occurring Radiation.......c.cccccevevevnenuneenenee 3-8
5. (@13 T LU T3 1o s UO RO RRRTRRRR 3-9
C. Biota Dose Assessment 3-10
1. Biota Dose Assessment APProachi......c.cccuciieirerererieieieueeeeeirrereeee et se e seseseeeesnenes 3-10
2. Biota D0SE RESULLS «...veiiieeiiieeeieeeee ettt ettt e et e e et e e s eaae e e e sbaeeesenaeeesensaeessenaeeeanns 3-11
3. COMCIUSION. ..ttt ettt ettt ettt e e et e et e et e eteeeateeenteeeasesenseeenseeenseeensesenseeensesenseeenseeenseesnsesenseeanes 3-11
D. Non-Radiological Risk Assessment 3-11
1. OVEIVIEW ..ttt ettt ettt e et e ettt e st e e e et e e st e e st e e sateesaseeesaeessesesabeessseesaseeesssesnseessssesnseessseesnseeanns 3-11
2. RESULES .ttt ettt e et e e e ettt e e s aa e e e e sabeeessasaeeesbaeeeesnateeeeaaeeesanraeeesnneeeesnnes 3-11
3. COMCIUSION. ..ttt ettt ettt ettt ete e et e et e et e et e e eateeenteeesseseseeenseeenseeensesensesensesenseeenseeenseesnseeeseeanes 3-13
Summary 3-13
References 3-13
4.0 AirSurveillance 4-1
A. Ambient Air Sampling 4-1
1. | B E o Te AL T 1o VRSOOSR 4-1
2. Alr Monitoring NEtWOTK......ccoveiriririririeieieeieeeerreiree et see et eaes 4-1
3. Sampling Procedures, Data Management, Chemical Analysis, and Quality Assurance........cce..... 4-5
4. AmDbient AIr COnCENTIAtIONS. ....iviivieeeierieetieeteeeteereeeteeete et eeseesseeseesseesesssesseesssesssenseenseensesssesseesseesnes 4-5
5. Special MOMITOTINE ...vvveiucieicieiiii ettt eas 4-10
B. Stack Sampling for Radionuclides 4-14
1. B o Te LU T o3 s VOO 4-14
2. Sampling MethodOlogy ......c.ccoiiiririririiiiieiiicierree et 4-14

vi Los Alamos National Laboratory Environmental Report 2011



CONTENTS

3. Sampling Procedures and Data Analysis........ccoverereecrereremrinicceerernnnesenieeererenesseesesseesesessssesens 4-15

4. ANalytical RESULLS ...ccvoviieieieicieii ettt e 4-16

5. Long-Term Trends oottt ettt a et 4-18

C. Gamma and Neutron Radiation Monitoring Program 4-20
1. INETOUCHION tutrtiuieiietiteiieiite et este ettt ettt ettt et et e s e s e e s e b e st eseseseeseseneeseasantesessenteseesensensesensensans 4-20

2. QUALILY ASSUIANCE w.vuvveiuiirerireeteeeteteueaeaetertse st tesesesesest et es e e et b seseseaeat st s s et seseseseneneatsesasessesnes 4-22

B RESULES ettt ettt b et et b et et be bt ne st et ene s 4-22

4. CONCIUSION wertirteiirtiieiietiete ettt ettt ettt e et s e et e st ste e e bt st et e st st e eese st et ese st e tenessentenesbensenessensenessensaneas 4-22

D. Non-radiological Ambient Air MONITOING .....c.cveneiinriseiseississseisssssissssssssssssssssssssssssssssssssssssssssenes 4-22
1. IREPOUCHION ettt ettt ettt ettt bbbt e b et e bt st e e bt b et e st e b e e et e be st e e ene 4-22

2. Air Monitoring Network and EQUIPIMENT ...c.cceviririniiciereiiincccceieeenrcceereneeseseeeseesenenenene 4-23

3. Ambient Air CONCENTIAtIONS ..cviiuievieieeierieriieteeteeteeeetestesteeseereeseessessessessesseessessessessessessessesssessessenses 4-23

4. Detonation and Burning of EXpOSIVES .......ccccoiviiiiiiniriiiiiiiiiciccceeeeeee s 4-23

5. Beryllium Sampling.......cccccciiiiiiiiiiniiiicic e 4-23

E. Meteorological Monitoring 4-23
1. INETOUCHION tutrtiuteuietiteiietitete e este ettt ettt ettt et et e e e e s e e s et e st esese st eseseneesessantesessantesaesansensesensensans 4-23

2. Monitoring NEtWOrk.......ccoiiiiiiiiiiiicrcc et 4-23

3. Sampling Procedures, Data Management, and Quality ASSUrance...........coeceeeuevevrurenecccccrenrenenen. 4-24

4. CHMAOLOZY cvevvrimimiiirerirteeete ettt ettt 4-25

5. 20171 I PeISPECHiVE...c.cvieiiiiciciciieteiireree ettt ettt et 4-26
References 4-32

5.0 Groundwater Monitoring 5-1
A. Introduction 5-1
B. Hydrogeologic Setting......... 5-1
1. GEOlOZIC SELHIG. ...ttt 5-1

2. Groundwater OCCUITENCE ....e.veutriiieuirterteiteiertetet ettt ettt sttt b et et b et et ebe st et beste e ebesbeseeneene 5-2

C. Groundwater Standards and Screening Levels 5-4
1. Regulatory OVEIVIEW ......c.ccciuiuiiiiiiiiiiciiiicitcct et 5-4

2. Evaluation of Groundwater ReSULES .........cecevuiriririiniiiinieieieeee ettt 5-6

. Overview of Groundwater Quality 5-6
E. Monitoring Network 5-10
1. Regional Aquifer and Intermediate Perched Groundwater Monitoring ...........cceeeeeecercurerenencnees 5-16

2. Alluvial Groundwater IMIONItOIINg ....c.evevriieeueeerererrireiieciererererreresceeeeiesesesseseeseaesesesesseseessessesesessens 5-16

3. Monitoring Network MOdIfICAtIONS .......cceueveueueueueiiriririririeieieieieetee s esesese e sesesenens 5-16

F. Summary of 2011 Sampling Results 5-16
G Groundwater Sampling Results by Constituents 5-19
1. Organic Chemicals in Groundwater ...........cooioviiiiiniiiiiiieeee s 5-20

2. Radioactivity in GrOUNAWALET .......c.cceeivieiiirieriirieieineeertee ettt se e neas 5-21

Los Alamos National Laboratory Environmental Report 2011 vii



CONTENTS

3. Metals in GIOUNAWALET ..c.ccuieieiiieiticiceeteteieie st e e e e te b e bestestesseesaesaessessessassessasssessassessensesseases 5-21
H. Groundwater Sampling Results by Monitoring Group 5-22
1. Water Supply MODItOIINE .....cocvivimiiiiiiiiiiciciciccccr e 5-22
2 Guaje Canyon (including Rendija and Barrancas Canyons) .......ccocoeeeveeuererernnenceeererennneneceenen 5-24
3 TA-21 Monitoring Group (Los Alamos and DP Canyons) and Pueblo Canyon .........ccccevurenencee. 5-25
4, Chromium Investigation Monitoring Group (Sandia and Mortandad Canyons) .......cccccevvruruneeee 5-32

5 MDA C and TA-54 Monitoring Groups (Mortandad, Pajarito, Twomile, and
Threemile CaAnYOmnSs) .....c.c.ceeerirrrririeieieieeceeeerentres et bere ettt sttt bebes ettt st et et bebebeseneaeaencn 5-44
6.  TA-16 260 Monitoring Group (Pajarito Canyon, Water Canyon, and Cafion de Valle)................ 5-51
7. MDA AB Monitoring Group (Ancho and Water Canyons) ......c.cceevrececcrerernenerenececrererensenencnces 5-59
8. White Rock Canyon General Surveillance Monitoring.........c.coceeiueicincicniieninciccncecneeecneenas 5-60
l. References 5-61
6.0 Watershed Monitoring 6-1
A. Introduction 6-1
B. HYArOIOGIC SETHING w.ouvereieeeeieiireieeseieiseisseississsissssssssssssssssssssssssssesssssssssssssssssssssssssssesssssssssnes 6-2
C. Surface Water and Sediment Standards and Screening Levels 6-6
1. SUITACE WIALET .enviviteeeeeteteeste ettt ettt ettt et et e be st e e seeseesbessess e seesaasaessassessensesessanseesaases 6-6
2. Radionuclides in SUIfACe WALEr .......ccuicuieiiiiiiiietecteeteeit ettt et ettt st et eveesa s essesessasseeseesnans 6-9
3. SEAIIMIENIE. ..ttt ettt et e et e et e et este e be e be et e esbeesaeera e be e beebeenteenaeereenreeraenraenrans 6-10
Sampling Locations and Methods 6-10
E. Sampling Results by Constituents 6-15
1.  Background-Related COonstitUents ........cccovueeerieueiriereniniereirieietnreneeereneeereeseene et saeseeenenes 6-20
2. LANL-Related COnStIUENTS .....cvecuerirreieristeieresteeetesteseesesseseesessessessssessesessessessssessesessessessssessessesenns 6-22
3. Inorganic and Organic Chemicals........ccciiiirriririeieiecceeerre et eeees 6-49
F. Conclusions 6-52
G. References 6-53
7.0 Soil Monitoring 7-1
A. Introduction 7-1
B. Soil Comparison Levels 7-1
C. Institutional Monitoring 7-2
1. MoONitoring NEtWOTK .....cccveueieuiuiuiiiiiiriririeeteteeieeee ettt nenene 7-2
2. Methods and ANalYSis ....c.ccocrrrrreiciccciterree ettt es 7-5
3. RAIONUCIIAES ..ottt ettt et et e e sse st eeseessensensensensensensesseennans 7-5
4. TAL EIEMENTS ..cvevinieeieiiiceeeieeeeeetet ettt ettt ettt e et e e ete b eseebesseseesessessesesessesessessesessessesssseneesenns 7-6
D. Facility Monitoring 7-7
1. Monitoring Network for Area G at TA-54 .....c.ccoeiiirnnnnneiecctcntrtnenree et sesenesene 7-7
2. Radionuclide Analytical Results for Area G ...c.covieeiiieierninnircceeerererreeceeneresseseeseeseenesesenes 7-8
3. Monitoring Network for DARHT at TA-15 ..ot 7-11
4, Radionuclide and Chemical Analytical Results for DARHT .......c.cccccoicinmnnnneecicnneneneeenenene 7-13

viii Los Alamos National Laboratory Environmental Report 2011



CONTENTS

Special Monitoring Studies 7-14
F. Quality Assurance for the Soil, Foodstuffs, and Biota monitoring Program 7-14
1. Quality Assurance Program Development......c.ocvuecccucuereirininiiecererenniniccereereseeseseeesesesesenseseeens 7-14
2. Field Sampling QUAlity ASSUIANCE .....c.cueueuiiririririreeieteteieereereeeeee e eeseese s se s seseseaeseseseesesenes 7-14
3. Analytical Laboratory Quality ASSESSIMENt ....c.c.cueuerririreririerererereeitrerererereesesereseneaeesesessesesesesesencnens 7-15
G. References 7-15
8.0 Foodstuffs and Biota Monitoring 8-1
A. Foodstuffs Monitoring 8-1
1 IRETOAUCTION 1ottt ettt ettt b et be et et aebene 8-1
2 Foodstufts Comparison Levels.........cccciiiiiiiiiiiiiiiiiicnecee e 8-1
3. Fish MONIOIINZ .c.eveiiiiiiieicirieeeeectrte ettt ettt sttt sa e et sa s 8-2
4 Crayfish IMONITOIING ....c.c.euiuiiiriririiecicicccc et ees 8-14
5 Deer and EIK IMONITOIINE . ...cveueuiueiiriririeieieteieeitteeereseete e sesesese e et sese e saes e e sesesesesenenenns 8-19
B. Biota Monitoring 8-22
1. IDTOUCHON wetreiiieieiiieiciteic ettt ettt ettt eb et ettt b b a bt e e b et eneseaeenene 8-22
2. Biota Comparison LEvels ..ottt e 8-22
3. Institutional Vegetation MONItOring.......cccoeuiuiiiiiiiiininiiiiiiic e 8-23
4. Benthic Macroinvertebrate Monitoring of the Rio Grande........c.ccoeceevreinnccniccnnicnecnennes 8-23
5. Facility MONItOrING ..c.coveveeeeeeiciiiiiccireeeetee et 8-26
C Special Monitoring Studies OO O TSP OP TP O OPE PRSPPI 8-31
1. Radionuclide and Chemical Concentrations in Biota Collected from Water/Silt Retention
Basins: Los Alamos Canyon Weir and the Pajarito Flood Control Retention Structure................. 8-32
2. Winter and Breeding Bird Surveys at Los Alamos National Laboratory.......c.eceeueveeccccnnnnnenennes 8-36
3. Los Alamos National Laboratory Fall Avian Migration-Monitoring Report 2010 ......c.ccccevvvennee. 8-37
4. Los Alamos National Laboratory Fall Avian Migration Monitoring Report 2011............cccccuueeee. 8-37
5. Small Mammal Sampling at Open-Detonation Firing Sites........cccccviviiniiiniiinniniinciiiccens 8-37
6.  Chemical Concentrations in Field Mice Collected from Open-Detonation Firing Sites ............... 8-38
7. Chemical Concentrations in Field Mice/Voles Collected from an Open-Burn Site at
TEChNICAL ATEA 16 .ttt bbbttt bbb 8-38
8.  Preliminary Results of Chytrid Fungus Testing of Amphibians at Los Alamos National
LiaDOTALOIY . 8-38
9. Life in the Fast Lane: Road-Crossing Behavior of Mule Deer in a Wildland-Urban Interface...... 8-39
10.  Bat and Small Mammal Use of Burned and Unburned Ponderosa Pine Forest following the
Cerro Grande Fire in Los Alamos, New IMEXICO.....cviviiriiriintiieeeeeereeeseeeseesseesaeeneeeseesseesseesseenseens 8-39
. Quality Assurance for the Soil, Foodstuffs, and Biota Program 8-40
E. References 8-40

Los Alamos National Laboratory Environmental Report 2011 ix



CONTENTS

9.0 Environmental Restoration 9-1
A. Introduction 9-1
1o PrOgrams.. ..o s 9-2
2. Work Plans and RePOItS ......c.ccoviriririririeieiiicceiirirrne et eseee et aes 9-2
B. Corrective Actions Program 9-11
1. Consolidated Unit 16-021(c)-99 (260 Outfall) Corrective Measures Implementation.................... 9-11
20 MDA Caeeee ettt ettt R Rt s et et Ren et et en s s e s ent et esent s eseneeseseneas 9-16
C TA-54 Closure Program 9-17
D. TA-21 Closure Program 9-17
1. DP Site AEIegate ATCa . ...cccouvivirueueueueueueieiirirerereeeeee e ieseeee e e e e see et eenees 9-17
2. American Recovery and Reinvestment Act at TA-21....ccccoeieiiiiiiinnnnnnieeeeccceneneseseeeenenenenenes 9-18
T 1 1 D 7L N - TSSOSO 9-18
E. Quality Assurance Program 9-21
1. Quality Assurance Program Development .........c.cccociirririririeieieieieeenerreeeeieseeeeseseseseeeenenenens 9-21
2. Field Sampling QUAality ASSUIANCE c.cvevevveveueuimiiirinieieiererereaeeertse et resereseatesesesseseseseseseasasassesssees 9-21
F. References 9-22
10.0 Subsurface Vapor Monitoring 10-1
A. Introduction 10-1
B. Field Screening and Sampling 10-2
C. Facility Monitoring 10-2
D. Analytic Data Comparison and Trends 10-3
T MDA €ttt ettt a et a etk R et s et et e sttt e sttt ene e etene e esenen 10-4
2 MDA Gttt ettt b et et s ettt e s e Rttt e st et e s ens et enensesenn 10-7
3 MDA H ettt ettt ettt ettt ettt et s e be b et b et et se et eneeseteneenenes 10-8
4. MDA L ettt ettt s et et s ke beneebe b ese et e be st setensesansensesenee 10-9
5 MDA T ettt ettt b ettt bttt bene et e et b e st et et et eneneeteseneas 10-10
6 MDA Vet ettt R st et et e Rttt e s et et e s et et en et eseneeseseneas 10-11
E. Summary 10-12
F. References 10-12
11.0 Analytical Laboratory Quality Assurance 11-1
A. Introduction 11-1
B. Quality Control for Samples, Data Validation, and Analytical Results Review 11-1
C. Qualification and Performance Assessment of Analytical Laboratories 11-3
D. Department of Energy Contract Analytical Program Audits 11-4
E. References 11-4

X Los Alamos National Laboratory Environmental Report 2011



CONTENTS

FIGURES
Figure ES-1 Regional location of Los Alamos National Laboratory. .......ceceeeeeveueccininnnreecierccenerenereseeeenenes 2
Figure ES-2 Aggregate areas as defined for the Consent Order and their status.........cocoveeeeccrerrnnenienccrenennn. 9
Figure ES-3 Three modes of groundWater OCCUITENECE .....cuvurrerirrreruererereieeetrtrereeee ettt e s seseeneaeaenes 11
Figure ES-4 Locations of fish collected upstream and downstream of LANL on the Rio Chama and

RIO GIANAE ..ttt ettt et et e st et e e st esa e s e b e e aeesaeseess e se b e seesaessensansanes 16
Figure ES-5 Collection of crayfish samples from the Rio Grande.........cccoovuiiiiiiiiinniiiiiiiiinicenes 17
Figure ES-6 Populations, number of species, diversity, and evenness of birds occurring before (1999) and

during (2010) operations at DARHT .......ccccvoiiiiimininiicecirrnncceieresinecceceeieseseaseneeseaeenens 18
Figure ES-7 Locations of MDAs where subsurface vapor monitoring was performed in 2011 ........cccccceuerennee. 19
Figure 1-1 Regional location of Los Alamos National Laboratory .......c.cccevveueveueccrinnnnineeierceeceeseneneenes 1-3
Figure 1-2 Primary watersheds at Los Alamos National Laboratory .........ccceevcececeeieinnnnincecererennenenen. 1-4
Figure 1-3 Technical areas and key facilities of Los Alamos National Laboratory in relation to

surrounding [andholdings ........cccoveieriecrniirnceee e e 1-8
Figure 1-4 Extent of the Las Conchas Fire .......cooiiieiiiiiiiiiicceeeeee ettt 1-12
Figure 2-1 LANL LLW ISPOSITION w.vvvrririeeeeuerererrererisieerereneseeseesesesesesessasesestassesesesessesessssessesessssesesssssesesens 2-7
Figure 2-2 TRU waste Shipping Profile. .......coceeeueueueueeriririrninieieereeeeenere e seeesesesesettseseseseesesesesessescsssses 2-8
Figure 2-3 Aggregate areas as defined for the NMED Consent Order and their status..........cccccocceceeeenne. 2-14
Figure 2-4 LANL criteria pollutant emissions from 2007 through 2011 for annual emissions

INVENTOIY FEPOITING...viiiiiuiiiititiiitcii et s s 2-18
Figure 2-5 Groundwater monitoring wells installed during 2011 ......ccccoviiiiieiieiieninnnrreecereeeeeeeeees 2-28
Figure 3-1 Annual collective dose (person-rem) to the population within 80 km of LANL over the

PASE L0 YEALS ..t 3-5
Figure 3-2 Annual airborne pathway (Rad-NESHAP) dose (mrem) to the MEI over the past 10 years......3-6
Figure 3-3 Average Los Alamos County radiation background dose compared with average US radiation

DACKGIOUNA dOSE .ttt 3-9
Figure 4-1 AIRNET locations at and near Los Alamos National Laboratory.........c.cccevvevecccrcrernnnenenees 4-2
Figure 4-2 AIRNET station locations at TA-54, Area G, Los Alamos National Laboratory ........c.cccccecu.... 4-3
Figure 4-3 AIRNET station locations near TA-21, MDA B......ccovviiieiiiicceererrecceereneneeneneenes 4-3
Figure 4-4 Regional and Pueblo ATRNET 10CREIONS «..cvvevevereuiuiiininineneeteieieicetceneseseseesereneseseseeseseseseesenenes 4-4
Figure 4-5 Annual average concentrations of tritium DY Group ......coceeeeeeereririeieciceeininrensseeee s 4-7
Figure 4-6 Annual average concentrations of americium-241 by group......c.ccoveeeeciceirrrnnieccceernneeens 4-7
Figure 4-7 Annual average concentrations of plutonium-238 by group .........ccceucueeeirirrrrereeieeeineeeneens 4-9
Figure 4-8 Annual average concentrations of plutonium-239/240 by group........ccccceueeeerennrereecrcecceennes 4-9
Figure 4-9 NEWNET data during the releases from Fukushima Daiichi.......cccoevvrreeecvcncinnnnnnnenes 4-12
Figure 4-10 NEWNET data before and during the Las Conchas Fire .......cccoevvnneiccennnnccccenennenn. 4-13
Figure 4-11 Plutonium emissions from sampled LANL Stacks ......c.ccoovveveecccrernnniicecerneeceeneneeneene 4-18
Figure 4-12 Uranium emissions from sampled LANL Stacks ......c.ccccoeererinnrirerieeieeiiinereneeeeneeneeceeens 4-18
Figure 4-13 Tritium emissions from sampled LANL stacks......c.ccoouriiocciiinniniiicrrrccceeeneeeeas 4-18
Figure 4-14 GMAP emissions from sampled LANL Stacks .......c.ccoveeererireererereenerenenneneererereeeesenerereseenenes 4-19
Figure 4-15 Fraction of total annual stack emissions resulting from plutonium, uranium, tritium,

ANA GIVMIAP ...ttt ettt ettt ettt b et eseebe b e st be s eseebebeneens 4-19
Figure 4-16 Average quarterly gamma doses (mrem) around the perimeter of Area G for calendar

quarters 1,2, 3, and 4 of 201 T.....c.ciiiiiiiiiicc e 4-20

Los Alamos National Laboratory Environmental Report 2011 xi



CONTENTS

Figure 4-17 Average quarterly neutron doses (mrem) around the perimeter of Area G for the last

two quarters of 2010 and the four quarters 0f 2011 .....cccovviiiiiiiiiiiirirrreccecceere e 4-21
Figure 4-18 Thermoluminescent dosimeter locations at TA-54, Area G, as part of the Direct Penetrating

Radiation Monitoring Network (DPRNET) ....ccoviiiiiiiiiiinnnrcccccereneneneeeeseneeecens 4-21
Figure 4-19 Location of meteorological monitoring towers and rain gauges ...........ccceeveeerueeenueenenccnennenns 4-24
Figure 4-20 Weather summary for Los Alamos for 2011 at the TA-6 meteorology station..........cceeerereueee. 4-27
Figure 4-21 Temperature history for Los AlamMOS .....ceuvueveveueueuiinieinrininieieieecectnerereeeeeevereveeseeseseseseesesenene 4-29
Figure 4-22 Total precipitation history for Los Alamos.......c.ccccceeeeeerrerieieueeeieninnrerreereneeeeeseseeeeeeeenene 4-29
Figure 4-23 Daytime and nighttime wind roses for 2011. Wind data for TA-49 are 2010 data.................... 4-31
Figure 5-1 Generalized geologic cross-section of the Pajarito Plateau.........ccovvveieieicueivincnnnnnecccccnes 5-2
Figure 5-2 Illustration of geologic and hydrologic relationships on the Pajarito Plateau, showing the

three modes of groundWater OCCUITEIICE. ......evvurueveuiiiiiieeereeee e 5-3
Figure 5-3 Contour map of average water table elevations for the regional aquifer (based on a map

in a LANL report [2012a]) ..ot sessesesescaenenes 5-4
Figure 5-4 Major liquid release outfalls (effluent discharge) potentially affecting groundwater;

MOSt OULFAllS SHOWN AT€ INACTIVE ...c.vieieereeereeereeteereete ettt esteeeteeee et e ereeeseeeseereenseenseessesssenseennes 5-8
Figure 5-5a Groundwater monitoring wells assigned to area-specific monitoring groups........c.c.ccceeeucueucunes 5-11
Figure 5-5b Groundwater monitoring wells assigned to area-specific monitoring groups..........c.ccceeceeeeueucne 5-12
Figure 5-6a Groundwater monitoring wells and springs assigned to general surveillance monitoring .......... 5-13
Figure 5-6b Groundwater monitoring wells and springs assigned to general surveillance monitoring .......... 5-14
Figure 5-7 Water supply wells used for monitoring at Los Alamos County, City of Santa Fe Buckman

well field, and Pueblo de San Ildefonso and springs used for groundwater monitoring in

White RoCk Canyon .........ccooiiuiiiiiiiiiiiiiicicec et 5-15
Figure 5-8 Perchlorate at general surveillance and water supply (well O-1) monitoring locations in

Pueblo Canyon intermediate and regional aquifer groundwater..........c.ccccccueccciinnreneneneenen 5-23
Figure 5-9 Wells with 2011 perchlorate concentrations above the 4-pg/L. NM Consent Order

SCIEEIING LEVEL ...ttt ettt 5-27
Figure 5-10 Nitrate (as nitrogen) at general surveillance monitoring locations in Pueblo and lower

Los Alamos Canyon alluvial and intermediate groundwater ..........coeueveueuererereneneneeeererercccnenes 5-28
Figure 5-11 Tritium in the TA-21 monitoring group in Los Alamos Canyon intermediate groundwater ...5-29
Figure 5-12 Perchlorate in the TA-21 monitoring group in Los Alamos Canyon intermediate

ZLOUTLAWALET ...ttt ettt ettt s ettt e st r et e s et s et s st s st aese st s enenesaeneanenenen 5-29
Figure 5-13 Perchlorate in the TA-21 monitoring group at R-9i and at general surveillance monitoring

locations in Los Alamos Canyon intermediate groundwater...........ccccceeeeerirerererieeeucreeneenerenenns 5-30
Figure 5-14 Strontium-90 at general surveillance monitoring locations in Los Alamos Canyon alluvial

groundwater, showing both filtered and unfiltered results.........c.cccocoeevniiicccinnnnnnrenen 5-31
Figure 5-15 Chloride at general surveillance monitoring locations in in Los Alamos and DP Canyon

AIUVIAL GTOUNAWALET ...ttt ettt s et sae s 5-32
Figure 5-16 Wells with 2011 dissolved or hexavalent chromium concentrations above the 50-pg/L NM

Zroundwater StANAATd. ........oveveuiuiuiiiir et 5-34
Figure 5-17 Filtered chromium in the Chromium Investigation monitoring group in Sandia and

Mortandad Canyon intermediate and regional aquifer groundwater...........ccccccceveiennrerenenen 5-36
Figure 5-18 Filtered chromium in the Chromium Investigation monitoring group in Sandia and

Mortandad Canyon intermediate and regional aquifer groundwater............ccccevevviruirinccnnnce. 5-37
Figure 5-19 Nitrate (as nitrogen) in the Chromium Investigation monitoring group in Sandia Canyon

intermediate and regional aquifer groundwater ..........c.covueueueueueeieenernneeeceeeeeeer e 5-37

xii Los Alamos National Laboratory Environmental Report 2011



CONTENTS

Figure 5-20 Nitrate (as nitrogen) in the Chromium Investigation monitoring group in Mortandad Canyon

regional aqUIfer ZrOUNAWALET ........c.ceuiuiirireririeieieicicieee et esaeeenes 5-38
Figure 5-21 Perchlorate in the Chromium Investigation monitoring group in Mortandad Canyon

regional aquifer wells R-15 and R-61 (1,125-ft SCIEEn) ....vvueucucuerrirmniiicicreieirreecccneneneeseene 5-38
Figure 5-22 Nitrate (as nitrogen) in the Chromium Investigation monitoring group and in the TA-54

monitoring group (R-551) in Mortandad Canyon intermediate groundwater.........c.cccovevurueeenes 5-39
Figure 5-23 Concentrations of 1,4-dioxane in the Chromium Investigation monitoring group in

Mortandad Canyon intermediate groundwater ..........ccccoeeeeererirereeeeuerereeirirerenereeeeseneseseseeesenes 5-39
Figure 5-24 Perchlorate in the Chromium Investigation monitoring group in Mortandad Canyon

intermediate roUNAWALET .......c.ocoiiiiiiiiiiiiiiiccc e 5-40
Figure 5-25 Tritium in the Chromium Investigation monitoring group in Mortandad Canyon

intermediate GrOUNAWALET ......cccouiuiiiiiiiiiiicii ettt 5-40
Figure 5-26 Total (unfiltered) strontium-90 at general surveillance monitoring locations in

Mortandad Canyon alluvial groundwater ..........ceeueeeeirirnnneeereeeeeter st eseeseenes 5-42
Figure 5-27 Chloride histories for general surveillance monitoring locations in Mortandad Canyon

AIUVIAL GIOUNAWALET ...ttt ettt enene 5-43
Figure 5-28 Perchlorate at general surveillance monitoring locations in Mortandad Canyon alluvial

GLOUTLAWALET ...ttt e st e et 5-44
Figure 5-29 Trichloroethene in the TA-54 monitoring group at Pajarito Canyon regional aquifer

well R-20 at 1,147 ft and intermediate well R-40 at 752 ft....cceevveeeeeieeieeeeeeeeceeeeeeeeeeeeeeene 5-47
Figure 5-30 Concentrations of 1,4-dioxane in the TA-54 monitoring group in Mortandad Canyon

intermediate groundwater at 929 ft in R-37 ... 5-48
Figure 5-31 RDX at general surveillance monitoring locations in Pajarito Canyon intermediate

groundwater at Bulldog and Kieling Springs.........cccccciiinniiniininiiiciceeccceneeenes 5-49
Figure 5-32 Chloride history in Pajarito Canyon intermediate groundwater at general surveillance

monitoring Well 03-B-13 .......coiiiireeeeeee ettt e 5-49
Figure 5-33 History of 1,1-dichloroethene in Pajarito Canyon intermediate groundwater at general

surveillance monitoring well 03-B-13........ccccoiiiiiiiiiiiiieecnes 5-50
Figure 5-34 History of 1,1,1-trichloroethane in Pajarito Canyon intermediate groundwater at general

surveillance monitoring well 03-B-13.......ccooiiiiiiiiiiicee e 5-50
Figure 5-35 History of 1,4-dioxane history in Pajarito Canyon intermediate groundwater at general

surveillance monitoring well 03-B-13......ccoiiiiiiiiiirrreeceee e 5-51

Figure 5-36 Wells with 2011 RDX concentrations above the 6.1-ug/L EPA tap water screening level....... 5-53
Figure 5-37 RDX in the TA-16 260 monitoring group and at general surveillance monitoring location

Burning Ground Spring in Cafion de Valle intermediate groundwater ..........cccccoceerueenencncnne. 5-54
Figure 5-38 RDX in the TA-16 260 monitoring group and at general surveillance monitoring location

Martin Spring in Cafion de Valle intermediate groundwater ..........c.cococecevrerrererieeeuccccecennenenes 5-54
Figure 5-39 RDX in the TA-16 260 monitoring group in Caifion de Valle intermediate groundwater ........ 5-55
Figure 5-40 Boron at general surveillance monitoring locations in Martin Spring Canyon (a Cafion de Valle

tributary) intermediate groundwater at Martin Spring and in alluvial groundwater................... 5-56

Figure 5-41 Wells with 2011 barium concentrations above the 1,000-pg/L NM groundwater standard......5-57
Figure 5-42 Barium in the TA-16 260 monitoring group (CDV-16-611923) and at general surveillance

monitoring locations in Cafion de Valle alluvial groundwater...........cccocecvuriiiniicnincnncnncnnen. 5-58
Figure 5-43 Barium at general surveillance monitoring locations in Fishladder Canyon intermediate

groundwater at Fish Ladder Spring and in alluvial groundwater..........cccoeueueueeecncninnnneneennes 5-58
Figure 5-44 RDX in the TA-16 260 monitoring group (CDV-16-611923) and at general surveillance

monitoring locations in Cafion de Valle alluvial groundwater..........cccovevueueuccccinnnrrneenenns 5-59
Figure 6-1 Primary watersheds at LANL .....ccccoiiiiiiiiiiinnneeteeccteeese e seseeaesenenen 6-2

Los Alamos National Laboratory Environmental Report 2011 xiii



CONTENTS

Figure 6-2 Estimated storm water runoff volume in LANL canyons (Pueblo Canyon to Ancho Canyon)

from 2010 to 2011 and precipitation at Technical Area 6 (TA-6) during the months of

June through October from 1995 t0 20171 ....c.ccoeiiirrirrrieieieieerre e 6-3
Figure 6-3 Mean of the monthly total precipitation from LANL’s meteorological tower network (TA-6,

TA-49, TA-53, TA-54, and northern community) over the period of record 2002 to 2010

and the mean of the monthly total precipitation over 2011 ........ccoviuiiiiiiiiininrnreeceeeeeene 6-4
Figure 6-4 Monthly mean of the daily maximum and minimum temperatures averaged from LANL’s

meteorological tower network (TA-6, TA-49, TA-53, TA-54, and northern community) over

the period of record 2002 to 2010 and the monthly mean of the daily maximum and

minimum temperatures during 201 1........cccoiiiiiiiiic s 6-4
Figure 6-5 Sediment-control structures installed by LANL .....c.ccovnmmniieiiiiiirnnneeererenecenenenenees 6-5
Figure 6-6 Major drainages within Laboratory land, showing designated stream segments...........cccccceevuenee 6-8
Figure 6-7 Surface water locations sampled in 2011 as part of the Environmental Surveillance Program

and the Los Alamos and Pueblo Canyons monitoring plan .........ccccceevveneeccccerennreniccenes 6-11
Figure 6-8 Surface water locations sampled in 2011 at IP SIMAS .....ccooviiririiiiiiiiiirrreeeeeceeeeneees 6-12
Figure 6-9 Surface water locations sampled in 2011 under the MSGP..........ccccccccoviviinnnniiiiiins 6-13
Figure 6-10 Sediment locations sampled in 2011 as part of the Environmental Surveillance Program......... 6-14
Figure 6-11a  Water Canyon watershed unfiltered barium concentrations in storm water from gauges

(data from 2004-2011), no SMA samples analyzed ........ccccceverrecccererinnnceeereneneereneeeeenes 6-23
Figure 6-11b  Water Canyon watershed barium concentrations in sediment from Canyons IR (data from

1999-2000, 2008—2011) and ESRs (data from 2003—2011).....c.ccoveveevreeriereereereeeeeeereereee e 6-23
Figure 6-12a Los Alamos Canyon watershed filtered lead concentrations in storm water from SMA

stations (data from 2011) and gauges (data from 2004-2011)......cccecerrurrrrererecrcrcrcnrerereenerenenes 6-24
Figure 6-12b  Los Alamos Canyon watershed lead concentrations in sediment from Canyons IR (data

from 1994-2003) and ESRs (data from 2003=2011).....cccoeeiiruiiiiiiiieieieeeeeeeseeeeeeeeeeeeseeesenns 6-24
Figure 6-12¢ Pajarito Canyon watershed filtered lead concentrations in storm water from SMA stations

(data from 2011) and gauges (data from 2004—2011) .....cccceeuerrirmrrrerenrererereeeerenerereeeenenenenes 6-25
Figure 6-12d Pajarito Canyon watershed lead concentrations in sediment from Canyons IR (data from

2000-2007) and ESRs (data from 2003—2011) ..c.coieuieieieoieeieeieeeeereee ettt 6-25
Figure 6-12¢ Water Canyon watershed filtered lead concentrations in storm water from SMA stations

(data from 2011) and gauges (data from 2004-2011) .....ccccvrurrieererererrniccerererserereeecsenenenenne 6-26
Figure 6-12f  Water Canyon watershed lead concentrations in sediment from Canyons IR (data from

1999-2000, 2008—2011) and ESRs (data from 2003—2011).....c.ccoveeeereeriereereeeeeeeeeereereee e 6-26
Figure 6-13a Los Alamos Canyon watershed unfiltered mercury concentrations in storm water from

SMA stations (data from 2011) and gauges (data from 2004-2011)......cccccererrrrrererererercncrenennns 6-27
Figure 6-13b  Los Alamos Canyon watershed sediment mercury concentrations from Canyons IR (data

from 1994-2003) and ESRs (data from 2003-2011).....ccooeveerivieieieeeeeeeereeeeereeeereene e eveeeenes 6-27
Figure 6-13c¢ ~ Water Canyon watershed unfiltered mercury concentrations in storm water from

SMA stations (data from 2011) and gauges (data from 2004-2011)......cccecerrrrruerererecrcrcrenenene 6-28
Figure 6-13d Water Canyon watershed mercury concentrations in sediment from Canyons IR (data from

1999-2000, 2008—2011) and ESRs (data from 2003—2011).....cccveieiiierierieriereeeeeeieereere s 6-28
Figure 6-14a Pajarito Canyon watershed filtered silver concentrations in storm water from SMA stations

(data from 2011) and gauges (data from 2004-2011) ......ccccvurerrieerererrrrniccerererserereecrenenenenne 6-29
Figure 6-14b  Pajarito Canyon watershed silver concentrations in sediment from Canyons IR (data from

2000-2007) and ESRs (data from 2003=2011) ...cceevuiiiuiiiieeieeeeeeeeeeeeee e enees 6-29
Figure 6-14c Water Canyon watershed filtered silver concentrations in storm water from SMA stations

(data from 2011) and gauges (data from 2004-2011) .....cccceeeeirrrnrreerererereeeenenerereeeenenenenes 6-30
xiv Los Alamos National Laboratory Environmental Report 2011



CONTENTS

Figure 6-14d
Figure 6-15a
Figure 6-15b
Figure 6-15¢
Figure 6-15d
Figure 6-15¢
Figure 6-15f
Figure 6-16a
Figure 6-16b
Figure 6-16¢
Figure 6-16d
Figure 6-16¢
Figure 6-16f
Figure 6-17a
Figure 6-17b
Figure 6-17¢
Figure 6-17d
Figure 6-17¢
Figure 6-17f
Figure 6-18a
Figure 6-18b
Figure 6-18¢
Figure 6-18d

Figure 6-18e

Water Canyon watershed silver concentrations in sediment from Canyons IR (data from

1999-2000, 2008-2011) and ESRs (data from 2003—2011) ....cceeierireiereieeeriieeereeeeeeveeveaena 6-30
Los Alamos Canyon watershed total PCB concentrations in storm water from SMA stations

(data from 2011) and gauges (data from 2009—2011)....cccecvurirurrerereerirenenenirireerererereeecreresenenenees 6-31
Los Alamos Canyon watershed total PCB concentrations in sediment from ESRs (data

£rom 2009-2011) oeeiiieeieieee ettt ettt ettt ettt ettt e teeteeteereetb et e aeeteeteeteersertensenreneans 6-31
Pajarito Canyon watershed total PCB concentrations in storm water from SMA stations

(data from 2011) and gauges (data from 2010-2011)...cccccceueurrrrrereerererrininecceerereesereresceerenenens 6-32
Pajarito Canyon watershed total PCB concentrations in sediment from ESR (data from

2011), congeners not analyzed in Pajarito Canyon before 2011 .......cccovvriniiiciccnnnnniccenes 6-32
Water Canyon watershed total PCB concentrations in storm water from SMA stations

(data from 2011) and gauges (data from 2010-2011) ....ccceverirurrerereinccreninrireerererereeeeeereseseneenes 6-33
Water Canyon watershed total PCB concentrations in sediment from ESR (data from 2011),
congeners not analyzed in Water Canyon before 2011......ccccouvuriiiiiiiininnnnnieeeerererenenenes 6-33
Los Alamos Canyon watershed plutonium-238 concentrations in storm water from gauges

(data from 2004-2011), no SMA samples analyzed .........ccccovuverricccerennnniniceeesrecenenens 6-34
Los Alamos Canyon watershed plutonium-238 concentrations in sediment from Canyons IR
(data from 1994-2003) and ESRs (data from 2003-2011) ...c.ccoeuiirierieieicieiereereereeee e 6-34
Pajarito Canyon watershed plutonium-238 concentrations in storm water from gauges

(data from 2004-2011), no SMA samples analyzed ........ccccceeurernercceererninencniccreneenenenececenens 6-35
Pajarito Canyon watershed plutonium-238 concentrations in sediment from Canyons IR

(data from 2000-2007) and ESRs (data from 2003=2011) .....coveiiieiiieceieeeeeeeeeeeeeeeeeeee e 6-35
Water Canyon watershed plutonium-238 concentrations in storm water from gauges

(data from 2004-2011), no SMA samples analyzed ........cocoeeevevereueieerennenenererereeeerenereseeeenenes 6-36
Water Canyon watershed plutonium-238 concentrations in sediment from Canyons IR

(data from 2000-2007) and ESRs (data from 2003—2011) ..c.ccoevveriereieiieeeeeieeeieereeee e 6-36
Los Alamos Canyon watershed plutonium-239/240 concentrations in storm water from

gauges (data from 2004-2011), no SMA samples analyzed .........ccccovvviicccrennncnieccreneenenen. 6-37
Los Alamos Canyon watershed plutonium-239/240 concentrations in sediment from

Canyons IR (data from 1994-2003) and ESRs (data from 2003-2011) ....cccovvveveuerecrnenenenunennes 6-37
Pajarito Canyon watershed plutonium-239/240 concentrations in storm water from gauges

(data from 2004-2011), no SMA samples analyzed .........cccceeurernenccererernineneniccreneenneneceeenens 6-38
Pajarito Canyon watershed plutonium-239/240 concentrations in sediment from

Canyons IR (data from 2000-2007) and ESRs (data from 2003-2011) ..c.coevveveveverecinencrenenennes 6-38
Water Canyon watershed plutonium-239/240 concentrations in storm water from gauges

(data from 2004-2011), no SMA samples analyzed ........cooeeeeverereueieerennennnererereeeenenerereseenenes 6-39
Water Canyon watershed plutonium-239/240 concentrations in sediment from Canyons IR

(data from 2000-2007) and ESRs (data from 2003—2011) ..c.ccoevveriereieieieietieieeeeeeeee e 6-39
Los Alamos Canyon watershed uranium-234 concentrations in storm water from gauges

(data from 2004-2011), no SMA samples analyzed .........cccccovuvereniccccrennnnieeeesreceenens 6-40
Los Alamos Canyon watershed uranium-234 concentrations in sediment from Canyons IR

(data from 1994-2003) and ESRs (data from 2003—2011) ...c.ccoeuiirierieieieieiereeieereee e 6-40
Pajarito Canyon watershed uranium-234 concentrations in storm water from gauges

(data from 2004-2011), no SMA samples analyzed .........cccceeurerenecceererninenenicereneeneneneceenens 6-41
Pajarito Canyon watershed uranium-234 concentrations in sediment from Canyons IR

(data from 2000-2007) and ESRs (data from 2003—=2011) .....couveiiiiiiiiceiieeeeeeeeeeeeeeeeee e 6-41
Water Canyon watershed uranium-234 concentrations in storm water from gauges

(data from 2004-2011), no SMA samples analyzed ........cooveeeevereueinenenennnnererereeeerenereseeeenenes 6-42

Los Alamos National Laboratory Environmental Report 2011



CONTENTS

Figure 6-18f  Water Canyon watershed uranium-234 concentrations in sediment from Canyons IR

(data from 2000, 2008-2011) and ESRs (data from 2003—2011).....c.ccoeuevrerrereceeriereeereereeereenns 6-42
Figure 6-19a Los Alamos Canyon watershed uranium-238 concentrations in storm water from gauges

(data from 2004-2011), no SMA samples analyzed ..........cccoovereriicccreinnniieeeeereecenenes 6-43
Figure 6-19b Los Alamos Canyon watershed uranium-238 concentrations in sediment from Canyons IR

(data from 1994-2003) and ESRs (data from 2003—2011).....c.cccierieuieieciiiiereeieereeeceeieeeeere s 6-43
Figure 6-19¢ Pajarito Canyon watershed uranium-238 concentrations in storm water from gauges

(data from 2004-2011), no SMA samples analyzed ........c.ccceverreneceerernininncnccerereeneneneceenes 6-44
Figure 6-19d  Pajarito Canyon watershed uranium-238 concentrations in sediment from Canyons IR

(data from 2000-2007) and ESRs (data from 2003—2011)......ccceerieerrereeerieieeereieeseeeee e 6-44
Figure 6-19¢ Water Canyon watershed uranium-238 concentrations in storm water from gauges

(data from 2004-2011), no SMA samples analyzed .......c.cccoceeverererereeeerercueeeeneneneneneeenerereencens 6-45
Figure 6-19f ~ Water Canyon watershed uranium-238 concentrations in sediment from Canyons IR

(data from 2000, 2008-2011) and ESRs (data from 2003—2011).....c.ccoevevrerrrreciereireeereeieeereenne 6-45
Figure 6-20a Los Alamos Canyon watershed americium-241 concentrations in storm water from gauges

(data from 2004-2011), no SMA samples analyzed ..........cccoverriicccrernnnnieeeersecenenes 6-46
Figure 6-20b Los Alamos Canyon watershed americium-241 concentrations in sediment from Canyons IR

(data from 1994-2003) and ESRs (data from 2003—2011).....ccccierieieiieciiiiereeteereeeeeeieeeeere s 6-46
Figure 6-21a Los Alamos Canyon watershed strontium-90 concentrations in storm water from gauges

(data from 2004-2011), no SMA samples analyzed ........c.cccoevvernenicerererninenncnceererennereneceenes 6-47
Figure 6-21b  Los Alamos Canyon watershed strontium-90 concentrations in sediment from Canyons IR

(data from 1994-2003) and ESRs (data from 2003—2011).....c..cccireieieeriirierieeeeeeeeeeeeeeee e 6-47
Figure 6-22a Los Alamos Canyon watershed cesium-137 concentrations in storm water from gauges

(data from 2004-2011), no SMA samples analyzed .......c.cocceevererererereerereeeenenenereneeenereneeenens 6-48
Figure 6-22b  Los Alamos Canyon watershed cesium-137 concentrations in sediment from Canyons IR

(data from 1994-2003) and ESRs (data from 2003—2011)....c.cceeivieieirieierieieeeecieeete e 6-48
Figure 7-1 On-site, perimeter, and regional soil-sampling locations ............ccocevevviiiiiiiinnnnicccccaes 7-3
Figure 7-2 Plutonium-238 (detectable and nondetectable) concentrations in soil samples collected from

Pueblo de San Ildefonso (PSI) lands approximately 0.5 mile northeast of Area G from 1996

through 2011 compared with the RSRL and the RSL.........ccccocoiiiiie 7-5
Figure 7-3 Tritium (detectable and nondetectable) concentrations in soil samples collected from Pueblo

de San Ildefonso (PSI) lands approximately 0.5 mile northeast of Area G from 1996 through

2011 compared with the RSRL and the RSL......c.ccoiiiiiiiccccciirrereeeeecceeeeees 7-6
Figure 7-4 Plutonium-239/240 (detectable and nondetectable) concentrations in soil samples collected

from PSI lands approximately 0.5 mile northeast of Area G from 1996 through 2011

compared with the RSRL and the RSL.......ccocoooiiiiiiiiiiccccccccceeeeeeceeeaes 7-6
Figure 7-5 Locations of soil samples collected around Area G in 20171 ...c.ccoveviviriviereicreeneninnenerineneeneeenenes 7-7
Figure 7-6 Tritium concentrations in surface-soil samples collected from the southern portions of

Area G at TA-54 from 1996 through 2011 compared with the RSRL and the ISL ................... 7-8
Figure 7-7 Americium-241 concentrations in surface soils collected from the northern, northeastern,

and eastern portions of Area G at TA-54 from 1996 through 2011 compared with the

RSRL and the ISL.....oiiiiiieieeeeetetetee ettt sttt esb bbb e st e basseesbessessassessasseesaass 7-9
Figure 7-8 Plutonium-238 concentrations in surface soils collected from the northern, northeastern,

and eastern portions of Area G at TA-54 from 1996 through 2011 compared with the

RSRL and the IS ....oouiiiieiiieieeteeteteetttet ettt ettt ettt se s ss et sassesasanseseanan 7-9
Figure 7-9 Plutonium-239/240 concentrations in surface soils collected from the northern, northeastern,

and eastern portions of Area G at TA-54 from 1996 through 2011 compared with the

RSRL and the ISLu....uioiiiiiiieeeeeeee ettt ettt et a ettt eve et et enseeaeeaeereessennan 7-10
xvi Los Alamos National Laboratory Environmental Report 2011



CONTENTS

Figure 7-10 Americium-241 (detectable and nondetectable) concentrations in surface soil collected
from the LANL/Pueblo de San Ildefonso boundary (SI-T3) northeast of Area G at
TA-54 from 2006 through 2011 compared with the RSRL and the RSL......c.ccccccccciiinnnne. 7-10

Figure 7-11 Plutonium-238 (detectable and nondetectable) concentrations in surface soil collected from
the LANL/PSI boundary (SI-T3) northeast of Area G at TA-54 from 2006 through 2010
compared with the RSRL and the RSL.........cccocoiiiirceececc e 7-11

Figure 7-12 Plutonium-239/240 (detectable and nondetectable) concentrations in surface soil collected
from the LANL/PSI boundary (SI-T3) northeast of Area G at TA-54 from 2006 through
2011 compared with the RSRL and the RSL.........ccccccoiiiiiiiiccccccne, 7-11

Figure 7-13 Soil, sediment, and biota sample locations at DARHT in 20171 ...c.cccocoviviniiiiicininnnnnecenene. 7-12

Figure 7-14 Uranium-238 concentrations in surface soil collected within (near the firing point) and around
the DARHT perimeter (north-, west-, south-, and east-side average) at TA-15 from 1996-1999
(preoperations) to 2000-2011 (operations) compared with the BSRL and the ISL .................. 7-13

Figure 7-15 Beryllium concentrations in soil collected within (near the firing point) and around the
DARHT perimeter (north-, west-, south-, and east-side average) at TA-15 from 1996-1999
(preoperations) to 2000-2011 (operations) compared with the BSRL and the ISL .................. 7-14

Figure 8-1 Locations of fish collected upstream and downstream of LANL on the Rio Chama and
RIO GIANAE ittt et e e e ettt e e e aa e e e sttt e e esnaeeeesnaaeeesseeeessnaeeennnneas 8-3

Figure 8-2 Mean cesium-137 concentrations in bottom-feeding fish upstream (Abiquiu Reservoir [AR])
and downstream (Cochiti Reservoir [CR]) of LANL from 1981 through 2011 compared
With the RSRL ..ottt e 8-5

Figure 8-3 Mean strontium-90 concentrations in bottom-feeding fish upstream (AR) and downstream
(CR) of LANL from 1982 through 2011 compared with the RSRL......ccoocevecriivnnnccenen 8-6

Figure 8-4 Mean plutonium-238 concentrations in bottom-feeding fish upstream (AR) and downstream
(CR) of LANL from 1981 through 2011 compared with the RSRL.......cccvururieuiriicinnnnnnnnes 8-6

Figure 8-5 Mean plutonium-239/240 concentrations in bottom-feeding fish upstream (AR) and
downstream (CR) of LANL from 1981 through 2011 compared with the RSRL .............c.c...... 8-7

Figure 8-6 Mean americium-241 concentrations in bottom-feeding fish upstream (AR) and downstream
(CR) of LANL from 1996 through 2011 compared with the RSRL....c.c.coovcceeciiinnnnccenen 8-7

Figure 8-7 Mean total uranium concentrations (all isotopes combined) in bottom-feeding fish upstream

(AR) and downstream (CR) of LANL from 1981 through 2011 compared with the RSRL....... 8-8

Figure 8-8 Mean (#1 standard deviation) total mercury concentrations in predator (PF) and bottom-feeding
(BF) fish upstream (Abiquiu Reservoir [AR] and Rio Grande at San Ildefonso [RG @ SI]) and
downstream (Rio Grande at Los Alamos Canyon [RG @ LAC], Rio Grande at 4-20 miles

from LAC [RG @ 4-20], and Cochiti Reservoir [CR]), compared with the SL.......cccccceueuenee. 8-9
Figure 8-9 Mean mercury concentrations in predator fish collected upstream (AR) and downstream (CR)

of LANL from 1991 through 2011 compared with the SL......ccccccevvnniniiceennrcccerereenenen. 8-9
Figure 8-10 Mean mercury concentrations in bottom-feeding fish collected upstream (AR) and

downstream (CR) of LANL from 1991 through 2011 compared with the SL.........ccccccceeneeee. 8-10

Figure 8-11 Mean (#1 standard deviation) total PCBs in muscle fillets of predator fish collected from AR
(upstream of LANL) and Cochiti Reservoir (CR, downstream of LANL) in 2005, 2008,

and 2011 compared with the RSRL ........ccooiiiiiiiiiiiiiccceecee s 8-11
Figure 8-12 The mean homolog distribution in muscle fillets of predator fish collected upstream (AR)

and downstream (CR) of LANL in 2011 ..c.couioiiiiiieieieieeee ettt 8-12
Figure 8-13 Mean (1 standard deviation) total PCB concentrations in muscle fillets of bottom-feeding

fish collected upstream (AR and Rio Grande at San Ildefonso [RG@SI]) and downstream
(RG @ LAC, RG @ 4-8, 10-14, and 16-20 river miles from LAC, and CR) of LANL in
2011 compared with the RSRL .......ccoiii s 8-13

Los Alamos National Laboratory Environmental Report 2011 xvii



CONTENTS

Figure 8-14

Figure 8-15

Figure 8-16

Figure 8-17

Figure 8-18

Figure 8-19

Figure 8-20
Figure 8-21

Figure 8-22

Figure 8-23
Figure 8-24
Figure 8-25

Figure 8-26

Figure 8-27

Figure 8-28

Figure 8-29
Figure 8-30

Figure 8-31

Figure 8-32

Figure 8-33

The mean homolog distribution in the muscle tissues of bottom-feeding fish collected
upstream (AR and RG @ SI]) and downstream (RG @ LAC, RG @ 4-20 miles from LAC,
and CR) of LANL 0 2011 .ouviouiiieeieeeeeeeeeeeeeeeeee ettt ese et eae et aesaeere e ensensesaessesnseneenean 8-13

Mean total PCB concentrations in bottom-feeding fish collected upstream (AR and
RG @ SI) and downstream (RG @ LAC, Rio Grande @ 4-8 miles from LAC, and CR)
Of LANL from 2000 t0 2017 .....uiuiiininiririeieieieieiei ettt es ettt esese st ssesenene 8-14

Location of crayfish and benthic macroinvertebrate sampling reaches within the Rio Grande
in relation to the location of LANL........coiiiiiiiiiiiceeeeeeeeeteeer ettt eae e eneean 8-15

Collection of crayfish samples from the Rio Grande ........cccccovevnnrniiciecincnnnnnneeececeenes 8-16

Strontium-90 concentrations (+1 standard deviation) in whole-body crayfish collected directly
upstream (RG @ SI) and downstream (RG @ LAC]) of LANL in 2009 and 2011
compared with the RSRL ..o s 8-17

Mean (1 standard deviation) total PCBs in whole-body crayfish collected directly
upstream (RG @ SI) and downstream (RG @ LAC) of LANL in 2009 and 2011 compared
With the RSRL......ooiiecee ettt ettt et et et be e teeabeeaaeebaenseennas 8-18

The mean PCB homolog distribution in whole-body crayfish collected directly upstream
(RG @ SI) and downstream (RG @ LAC) of LANL in 2011 .....ccooiiiiiiieieecieieeeeeie e 8-18

Location of deer and elk collected as road kills from within and around the perimeter of
LANL G0 2000 oottt ettt e e a e et saesssesatesatesasesasenseessesnsesnsesssensansesnsesnnanns 8-20

The PCB homolog distribution in muscle tissue of a road-killed deer collected alongside
State Road 502 (SR 502) in 2011 compared with regional background (RBG) and with
Aroclor-1242 and 1260 fOrmulations .........ccceeeeeeirueeririeeririeeeeieeseeeees et seseseeseeseesenas 8-21

Collecting benthic macroinvertebrates (BMIs) in the Rio Grande using a kick net................... 8-24
Rinsing the net free of BMIs with water in a 5-gallon poly bucket.........ccccccceeeevnnnicccccnne. 8-25

Tritium in understory (US) and overstory (OS) vegetation collected from the south side of
Area G at TA-54 (site #29-03 or 30-01) from 1994 through 2011 compared with the RSRL
ANA The SLieeiiiiieeeceeeeeeee ettt ettt et e eae et esteeeteeeteebeenteesaeesaeese e seeteenseeneeeneanns 8-27

Uranium-238 in overstory vegetation collected from the north (N), east (E), south (S),
and west (W) sides of the DARHT facility at TA-15 from 1996-1999 (preoperations)
through 2000-2011 (during operations) compared with the BSRL and the SL ........cceueuueece. 8-28

Uranium-238 concentrations in (whole-body) mice (n >5) collected from the north (N)
and northeast (NE) sides of the DARHT facility at TA-15 from 1997-1999 (preoperations)
through 2002-2011 (during operations) compared with BSRL and the SL ....c.ccooecevvcreunnnne. 8-29

Uranium-238 concentrations in bees collected from the northeast (NE) side of the DARHT
facility at TA-15 from 1997-1999 (preoperations) through 2003-2011 (during operations)
compared with the BSRL and the SL......ccccocooiiiiiiiiiiiiiccccccceeeeeeeee e 8-30

Populations, number of species, diversity, and evenness of birds occurring before (1997-99)

and during (2011) operations at DARHT ........ccccoiiiiiiiiiiccceccccee e 8-31

Populations, number of species, diversity, and evenness of birds occurring before (1997-99)

and during (2003-2011) operations at DARHT ......ccccccciiiiimmnniieeennnccceierereeneneseceenenen 8-31

Americium-241, plutonium-238, plutonium-239/240, and strontium-90 concentrations in
understory vegetation collected on the upgradient side (retention basin) of the LACW
from 2005 through 2070 ........ccciiiiiiecccece e 8-33

Americium-241, plutonium-238, and plutonium-239/240 in composite whole-body field
mouse samples (n>5) collected on the upgradient side (retention basin) of the LACW
from 2005 through 2011, compared with the SL .......ccocociiiiiiiiiie 8-33

Mean total PCB concentrations in whole-body field mice collected on the upgradient side
(retention basin) of the LACW from 2007 through 2011 compared with the RSRL
(885 P/ WEL) ettt ettt ettt ettt 8-34

xviii

Los Alamos National Laboratory Environmental Report 2011



CONTENTS

Figure 8-34 The mean total PCB homolog distribution for whole-body field mice samples collected

on the upgradient side of the LACW in 2011 compared with Aroclor-1260.........ccccceveureruneeses 8-35
Figure 8-35 Mean total PCB concentrations (* 1 standard deviation) in whole-body field mouse samples

collected on the upgradient side (retention basin) of the PCFRS from 2007 through

2011 compared with the RSRL .....c.cooiii s 8-36
Figure 8-36 Mean PCB homolog distribution of whole-body field mouse samples collected on the

upgradient side of the PCFRS in 2011 compared with Aroclor-1260.......cccoeuevevereueieenenenenennes 8-36
Figure 9-1 Location of MDAs, SWMUSs/AOC:s, canyons, and aggregate areas where remediation

and/or characterization work was performed in 20171 ......cccconirieiiiiiiininnnreececcrereeeeeees 9-11
Figure 10-1 Location of MDAs where subsurface vapor monitoring was performed in 2011............ccc...c.... 10-1
Figure 10-2 MDA C vapor monitoring Wells........c.cceirrirrririeiereueeeeeninneeeereresereeeseseseseseesesesesessaceesenees 10-5
Figure 10-3 Plan and map views of the average TCE vapor concentrations meaured at MDA C,

based on second quarter FY10 through third quarter FY11 data ..o 10-6
Figure 10-4 MDA G vapor monitoring Wells .......c.ceviiicreiinnniceereerreesee s 10-7
Figure 10-5 MDA H vapor monitoring Wells .........c.cciierrrrieieueueeeeenreneeeetereneeeeseseseseesesesesesessesesesenes 10-8
Figure 10-6 MDA L vapor monitoring Wells ........covriiceererinnniiceenereirieeeereeeseseseeesesesesessesesesens 10-9
Figure 10-7 MDA T vapor monitoring Wells........c.cceeiirirriririerereueeertnenneereereeeeesesereseseesesesesessesesessnes 10-10
Figure 10-8 Vertical profiles of methylene chloride in vapor monitoring wells 21-607955 and

21-25262 At MDA T ..ottt ettt ettt ettt bene et 10-11
Figure 10-9 MDA V vapor monitoring Wells........c.cvrieceereurrrniieeeneneeseeceseteeeeseseeeeseseseseeseseeens 10-12

TABLES

Table ES-1 Approximate Number of Environmental Samples, Locations, and Analytes Collected in 2011 .....3

Table ES-2 FY11 Environmental Objectives and AccomplisShments ..........coceveevereeueueueecinnrneneeeereneeenesenens 4
Table ES-3 Sustainability Performance Status.......c.ocecoerrieirirecininieinncieeeeeeeseereeee et 5
Table ES-4 Environmental Permits or Approvals under which the Laboratory Operated during 2011 ............. 7
Table ES-5 LANL Radiological Doses for Calendar Year 2011 ......ccccevvnecreererenninieeererenneneeeeseesesesennene 10
Table ES-6 Groundwater Analytes with Results above Screening Levels in 20171 ....c.ccccvvininivnieierecinnnenennnee 12
Table ES-7 VOC:s that Exceeded Tier I and Tier II Screening Values during 2011 .......ccccevevvnnecvccrereenenn. 20
Table 1-1 Ky FaCIIIES ..ttt ettt sttt bbbttt saeaene 1-7
Table 1-2 Approximate Numbers of Environmental Samples, Locations, and

Analytes Collected in 2011 .....ovriiueueueieieiiirirreeetee et a s ees 1-11
Table 2-1 FY11 Environmental Objectives and AccomplisShments ........c.cocceervererereiecererernenereneeeererensenen. 2-2
Table 2-2 Comparison of FY10 and FY11 Routine Waste Generation and Recycling Percentage ............. 2-3
Table 2-3 Sustainability Performance Status...........ccceiiirinrriniiiiccccirreeeeeeeeee e 2-4
Table 2-4 DOE Approval to Dispose of LLW at TA-54, Area G .....cocccciuiriinnniiccccnreecceeneeene 2-7
Table 2-5 Environmental Permits or Approvals under which the Laboratory Operated during 2011 ......... 2-9
Table 2-6 Environmental Inspections and Audits Conducted at the Laboratory during 2011 .................. 2-11
Table 2-7 Summary of 2011 Reported Releases under EPCRA Section 313.....c.coveueueininennnninnercrceenc. 2-16
Table 2-8 Herbicides and Pesticides Used at LANL in 2011 ....ccocoiiiieieiiieieiieeeeieeee et 2-17
Table 2-9 Calculated Emissions of Regulated Air Pollutants Reported to NMED in 2011........cccccoeuunee. 2-17
Table 2-10 Volume of Effluent Discharge from NPDES Permitted Outfalls in 2011........ccccccvieinnnennnes 2-20
Table 2-11 Monitoring Wells Installed in 20171 ....ccoouoiioiiiiiiininieiiicinneeeeeceereee e eene e 2-27

Los Alamos National Laboratory Environmental Report 2011 Xix



CONTENTS

Table 2-12 Threatened, Endangered, and Other Sensitive Species Occurring or Potentially Occurring

AL LANL Lottt ettt ettt et e te e te e e s b et et e beeheeraeseetserbensesbeeraeraereas 2-30
Table 2-13 2011 Unplanned Non-Radioactive Releases...........ccovuviriiiiiiiiiiininiiiiiicccnnnrce 2-32
Table 3-1 LANL Radiological Doses for Calendar Year 2011 .....c.cccceovvinnnnrineieeiieeneneneseeeeeneneenenenes 3-10
Table 4-1 Average Background Radionuclide Concentrations in the Regional Atmosphere.........c.cccccunne.. 4-1
Table 4-2 Airborne Tritium as Tritiated Water Concentrations for 2011—Group Summaries .................. 4-7
Table 4-3 Airborne Americium-241 Concentrations for 2011—Group Summaries........cceoeurererecrecrerenenne 4-7
Table 4-4 Airborne Plutonium-238 Concentrations for 2011—Group Summaries.........cccoevereeecccrereunenes 4-8
Table 4-5 Airborne Plutonium-239/240 Concentrations for 2011—Group Summaries........ccccccoceeceveennnne 4-8
Table 4-6 Airborne Uranium-234 Concentrations for 2011—Group Summaries..........cceevvererecrecrerennenes 4-9
Table 4-7 Airborne Uranium-235 Concentrations for 2011—Group Summaries.........coeveveeeereenererereeeenene 4-10
Table 4-8 Airborne Uranium-238 Concentrations for 2011—Group Summaries..........cccceuerevrrererurnnnen 4-10
Table 4-9 Airborne Radioactive Emissions (Ci) from LANL Buildings with Sampled Stacks in 2011.....4-16
Table 4-10 Detailed Listing of Activation Products Released from Sampled LANL Stacks in 2011.......... 4-17
Table 4-11 Radionuclide Half-TLives .......cecirieirieieieeseeteeeteeese ettt ettt ss e ssa e enees 4-17
Table 4-12 PM-2.5 and PM-10 Concentration Summary for 2011 ........c.cceoeiviinnnniieeceeeernereeeenenenene 4-23
Table 4-13 Monthly and Annual Climatological Data for 2011 at Los Alamos ..........ccccceueuiiecnnnererenenee 4-28
Table 5-1 Application of Standards or Screening Levels to LANL Groundwater Monitoring Data........... 5-5
Table 5-2 Alluvial Groundwater Contaminants above Screening Levels in 2011.....c.ccccoovvvviicccncennnnnnne 5-7
Table 5-3 Intermediate Groundwater Contaminants above Screening Levels in 2011 ......cccccovvecinecccnnee. 5-9
Table 5-4 Regional Aquifer Groundwater Contaminants above Screening Levels in 2011 .........cccueueueeee. 5-9
Table 5-5 Total Number of Groundwater Sample Results Collected by LANL in 2011.......cccovvveiucunenee. 5-17
Table 5-6 Total Number of Groundwater Sample Results above Screening Levels in 2011 ...........c.uce..e. 5-18
Table 5-7 Groundwater Analytes with Results above Screening Levels in 2011 .......cccccoeviinnnnccccnnes 5-18
Table 5-8 Radioactivity Results above Screening Levels in Alluvial Groundwater for 2011 .......coeueueeees 5-21
Table 5-9 Groundwater Quality in Los Alamos Water Supply Wells .......ccovveiiieiiinnnnnneeececenes 5-23
Table 5-10 Groundwater Quality in San Ildefonso Water Supply Wells .........cccccceuiiiinnnnnniiicicne. 5-24
Table 5-11 Groundwater Quality in Buckman Well Field Supply Wells ........ccooveiiieiiininnnnceccecenns 5-24
Table 5-12 Summary of Groundwater Contamination in Guaje Canyon (includes Rendija and

Barrancas CAnyOnS)........eevecueueuererieninieeeeieteteeseseesceeeseresesseseseasessesesessssesesesesesesessssesesestessesesssen 5-25
Table 5-13 Summary of Groundwater Contamination in Los Alamos Canyon and the TA-21

Monitoring Group (includes Bayo, Acid, Pueblo, and DP Canyons) ........c.cccccevvnccccrcunenenes 5-25
Table 5-14 Groundwater Quality in Pueblo Canyon (includes Acid Canyon) ........coeceeececuerervinnencncccrenenes 5-26
Table 5-15 Groundwater Quality in TA-21 Monitoring GIoup .......c.coevveeeeeicrereeneririneceererereseseseenenes 5-28
Table 5-16 Groundwater Quality in Los Alamos Canyon (includes DP Canyon) .......ccoceeveccininnnnennenes 5-31
Table 5-17 Groundwater Quality in Lower Los Alamos Canyon........ceveeceeeeererereennincceerereneeneresiceenes 5-32
Table 5-18 Summary of Groundwater Contamination in Sandia and Mortandad Canyons and the

Chromium Investigation Monitoring Group ..........ccccceeciiininininirniicciieerseeeeeceneeaes 5-33
Table 5-19 Groundwater Quality in the Chromium Investigation Monitoring Group (Sandia and

Mortandad Canyons) .......ceeeceeeerereinininiceeieietnerene et tesseseseastsesesesese st sseseseacaesesesen 5-35
Table 5-20 Groundwater Quality in Mortandad Canyon Alluvial Groundwater ...........ccccoevverueuercrccncnnns 5-41
Table 5-21 Summary of Groundwater Contamination in Pajarito Canyon and the MDA C and

TA-54 MONItOring GIOUPS ...cceceererereruererereremieetntnerereseeeeteseresemeeetesessseesesesesesesesestssesessssssesesens 5-44
Table 5-22 Groundwater Quality in MDA C and TA-54 Monitoring Groups..........ccccceeeeeerrerereevercucncnenes 5-45
Table 5-23 Groundwater Quality in Pajarito Canyon (includes Twomile and Threemile Canyons) ........... 5-45

XX Los Alamos National Laboratory Environmental Report 2011



CONTENTS

Table 5-24 Summary of Groundwater Contamination in Water and Pajarito Canyons and the

TA-16 260 MONItOring GIOUP...ccvevevevveuememriiiririreeietererereset e sesesee et seessseseeesseseseseseeseneas 5-51
Table 5-25 Groundwater Quality in the TA-16 260 Monitoring Group.........cccovverericecrcrereenrerenecerenenes 5-55
Table 5-26 Groundwater Quality in Water Canyon (includes Cafion de Valle and Potrillo, Fence,

and Indio Canyons) .....cccoevreieieueiiiirnrreecee ettt ettt 5-59
Table 5-27 Summary of Groundwater Contamination in Ancho Canyon and the MDA AB

MOnItoring GIOUP ...ceiuiurirereeeeeciciciccecir sttt et ees 5-60
Table 5-28 Summary of Groundwater Contamination in White Rock Canyon Springs .........cccceeueueuenene. 5-60
Table 5-29 Groundwater Quality in White Rock Canyon Springs .........ceeeeeeeeinnnnnieecencnennrereneenenes 5-61
Table 6-1 Application of Surface Water and Sediment Standards and Screening Levels to

Monitoring Data........cociiiiiiiiiiii e 6-7
Table 6-2 NMWQCC Designated Uses for LANL Surface Waters .........cccoeceerenrriruererercccneneneneneneenenes 6-9
Table 6-3 Summary of Results for Radionuclides and Inorganic Chemicals in Pajarito Plateau

Sediment Samples from 20171 ......ccooiviririiiiiieeeeir ettt e e 6-16
Table 6-4 Summary of Results for Radionuclides in Pajarito Plateau Storm Water Samples Collected

at Gauge Stations from 20171 .....ccoviuiiriiieiiieeiecrec et 6-17
Table 6-5 Summary of Results for Inorganic and Organic Chemicals in Pajarito Plateau Storm Water

Samples Collected at Gauge Stations from 2011.......ccocuiiiiiiiiiniiiiiiieeeeeee e 6-19
Table 7-1 Application of Soil Standards and Other Reference Levels to LANL Monitoring Data ............ 7-2
Table 8-1 Standards and Other Reference Levels Applied to Foodstuffs..........ccceuvniiicicinnnniiccenen 8-3
Table 8-2 Locations and Types of Fish Collected..........oeueueuiuiiininninnieieieciierrreeeeeeeeseseseseeeenenes 8-4
Table 8-3 Standards and Other Reference Levels Applied to Biota ......ccovccucueuenninicccciernnnecccnenens 8-23
Table 9-1 Summary of Work Plans Submitted and/or Approved in 2011 ....cooevivirieieeeninenennnenereneenenene 9-3
Table 9-2 Reports Submitted and/or Approved in 2011 ...c.c.cuviiiieeernrrireriieeierereereeeeeereseseeseseeesesenens 9-7
Table 9-3 SWMUs and AOCs Granted Certificates of Completion in 2011 ......coveveueueevininnnnenrererenenene. 9-8
Table 9-4 Summary of Site, Aggregate Area, and Canyon Investigations Conducted and/or Initially

Reported on in 2011 under the Corrective Actions Program.........cccccccevvvrieeccncinnnnneneenes 9-12
Table 10-1 Vapor Monitoring Locations ..........ccccccuviririiiiiiiiiiiicccccc e 10-3
Table 10-2 VOC:s that Exceeded Tier I and Tier II Screening Values during 2011 .......cccceevinnenerenennnes 10-4
Table 11-1 Overall Quality 0f 2011 SAMPLES ....cuevrerrrririieererererririecrererereerereeeere e esteeseseseseeseseseaeaesens 11-2
Table 11-2 Routine Validation Summary for 2011 Data.......ccocciviiiiiniiiiiiiccenceeeeeeee e 11-2
APPENDICES
Appendix A Standards for Environmental Contaminants........c.ccecceerueeieerieseeenienteessesseessesseessensesessesseseesens A-1
Appendix B Units Of IMEASUIEITIENT ..cuveuveuieinieuietintetetteteteteeteteseetetentsees e teseseneesesenteseesenseseesensesesensesensansenes B-1
Appendix C Description of Technical Areas and their Associated Programs.........ocoveeueveveuecceennnneneenenenee C-1
Appendix D REIAtEd W EDSITES. ...eviieuietiieieiieieteteeiete ettt ettt et se et s et e s s e s eseese s eneesassenseneasan D-1
Appendix E GLOSSALY c.euttertetetcicee ettt ettt sttt bttt sttt sttt sttt b e E-1
Appendix F Acronyms and ADDIEVIAtIONS .......cueveueueueueiiiiirerieeete ettt e F-1
Appendix G Elemental and Chemical NOmMenclature..........oeveieuerieiriinieiniiieieeiececre ettt G-1

Los Alamos National Laboratory Environmental Report 2011 xxi



CONTENTS

xxii Los Alamos National Laboratory Environmental Report 2011



PREFACE

LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL REPORT 2011

This year’s report incorporates some changes to the format and content, including a change in the report’s
organization, discussion of the 2011 Las Conchas Fire, a summary of the 50-Year Environmental
Stewardship Plan, and posting of this report on the Intellus New Mexico website:
http://www.intellusnmdata.com/.

REPORT ORGANIZATION
Last year, Chapter 12, Environmental Stewardship, was presented. This year, environmental stewardship will

fall under LANL’s 50-Year Environmental Stewardship Plan. A brief summary is discussed in Chapter 1.

2011 EVENTS SUMMARIZED
The Las Conchas Fire and its mitigations are discussed in detail in Chapter 1. Supporting data evaluations
and their findings are discussed in appropriate chapters.

DISTRIBUTION OF LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL REPORT 2011
This year, a minimal number of hardcopies will be distributed. This report will be available on the Intellus
New Mexico website: http://www.intellusnmdata.com/.
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EXECUTIVE SUMMARY

Introduction

Los Alamos National Laboratory (LANL or the

Laboratory) is located in Los Alamos County in north-

central New Mexico (NM), approximately 60 miles

north-northeast of Albuquerque and 25 miles northwest

of Santa Fe (Figure ES-1). The 36-square-mile

Laboratory is situated on the Pajarito Plateau, a series of

mesas separated by deep east-to-west-oriented canyons.

Mesa tops range in elevation from approximately

7,800 feet on the flanks of the Jemez Mountains to about

6,200 feet above the Rio Grande at White Rock Canyon.

Most Laboratory and Los Alamos County developments

are confined to the mesa tops. With the exception of the

towns of Los Alamos and White Rock, the surrounding

land is largely undeveloped, and large tracts of land

north, west, and south of the Laboratory site are held by the Santa Fe National Forest, the US Bureau of
Land Management, Bandelier National Monument, the US General Services Administration, and
Los Alamos County. In addition, Pueblo de San Ildefonso borders the Laboratory to the east.

The mission of LANL is to develop and apply science and technology to (1) ensure the safety and reliability
of the US nuclear deterrent, (2) reduce global threats, and (3) solve other emerging national security
challenges. Meeting this diverse mission requires excellence in science and technology to solve multiple
national and international challenges. Inseparable from the Laboratory’s focus on excellence in science and
technology is its commitment to environmental stewardship and full compliance with environmental
protection laws. Part of LANL’s commitment is to report on its environmental performance, and as such, this
report does the following:

o Characterizes LANL’s environmental management, including effluent releases, environmental
monitoring, and estimated radiological doses to the public and the environment;

e Summarizes environmental occurrences and responses;
e Confirms compliance with environmental standards and requirements; and

e Highlights significant programs and efforts.

Environmental Monitoring

The Laboratory monitors emissions, effluents, and environmental media to meet environmental compliance
requirements, determine actions to protect the environment, and monitor the long-term health of the local
environment. LANL monitoring includes the radiological ambient air sampling network (AIRNET);
groundwater, soil, foodstuffs, and biota (plants and animals) sampling as far away as Dixon, NM (40 direct
miles away); and sediment monitoring in watersheds crossing LANL and along the Rio Grande as far upriver
as Abiquiu Reservoir and as far downriver as Cochiti Reservoir. LANL’s environmental compliance and
surveillance programs monitor for environmental hazards and impacts by regularly collecting samples and
comparing results with previous results and applicable regulatory standards. During 2011, the Laboratory
collected samples from air, water, soil, sediment, foodstuffs, and associated biota at approximately

1,800 locations (Table ES-1). Results for each of these monitoring programs are presented in Chapters 2 to
10 of this report. The Laboratory also works with and assists neighboring communities and pueblos in
performing environmental monitoring.

Los Alamos National Laboratory Environmental Report 2011 ES-1



EXECUTIVE SUMMARY

Figure ES-1 Regional location of Los Alamos National Laboratory.
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Table ES-1
Approximate Number of Environmental
Samples, Locations, and Analytes Collected in 2011

Sample Type or Media No. of Locations Frequency of Sampling® No. of Analytes or Measurements
Ambient air 59 Biweekly 7.300°
Stack monitoring 28 Weekly 22,000
Biota 22 Annually 2,290
Routine soil surveillance sampling 25 Annually 820
Sediment 128 Annually 23,000
Foodstuffs 19 Annually 16,750
Groundwater 215 Quarterly/semi-annually/annually 162,130
National Pollutant Discharge 11 Weekly 2,680
Elimination System (NPDES) outfalls
Surface water base flow 13 Quarterly/semi-annually/annually 4,420
Surface water storm runoff 129 Following rains 37,450
Neutron radiation 47 Quarterly 190
Gamma radiation 98 Quarterly 390
Environmental remediation soil/rock 987 Annually 244,260
investigation sampling
Subsurface vapor monitoring 85 Monthly/quarterly/annually 121,040

Totals 1,866 644,720

Note: Not all the data counted in the table above are reported in this document. Totals include duplicate samples but do not include
additional samples and results from the extensive quality assurance/quality control program, which are normally 10% to 20%
more but can be over 60% more, depending on the media.

aSampling frequency is location dependant, when more than one frequency is listed.

b . . L _— . .
Does not include particulate (in air) measurements made by four tapered element oscillating microbalance instruments that calculate
particulate concentrations every half hour.

Environmental Protection Programs

The US Department of Energy (DOE) has established a series of orders directing each DOE site to
implement sound stewardship practices that are protective of natural and cultural resources. These orders
require the implementation of an Environmental Management System (EMS), a Site Sustainability Plan,
Radiation Protection of the Public, and Radioactive Waste Management.

As part of its commitment to protect the environment and improve its environmental performance, LANL
continued the implementation of its EMS pursuant to DOE Order 450.1A and the international standard
from the International Organization for Standardization (ISO), ISO 14001:2004. The EMS is a continuous
cycle of planning, implementing, evaluating, and improving processes and actions undertaken to achieve
environmental missions and goals. In 2011 there was one routine surveillance external audit (in March) and
two internal assessments of the LANL EMS program. A three-year cycle recertification external audit was
held early in 2012 with no major findings and a determination to extend LANL’s 14001:2004 certification.

Directorates at LANL annually identify the environmental impacts associated with their work scope,
prioritize these risks for significance, and develop an Environmental Action Plan to manage or prevent those
risks. Combined, all of the above activities composed the LANL EMS and supported the Laboratory in
meeting several milestones during fiscal year (FY) 2011 (October 2010 to September 2011) and calendar
year 2011. LANL identified six high-level objectives to support our goal of establishing excellence in
environmental stewardship during FY11. These objectives and our FY11 accomplishments associated with
them are presented in Table ES-2. The Laboratory maintained a high level of environmental compliance
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performance in FY11, completed a major environmental remediation project at Technical Area 21 (TA-21),
performed multiple public involvement events, and maintained a fully compliant EMS.

Table ES-2

FY11 Environmental Objectives and Accomplishments

Objective Example Accomplishments

Improve environmental and safety
performance through improved integration
and communication at the work level

Reduce cost and increase efficiency and
operating capacity through systematic
implementation of pollution prevention

Reduce cost and increase efficiency and
operating capacity through energy
conservation and reductions in fuel,
electricity, and water consumption

Enhance workplace environment, safety,
and security through implementation of
Laboratory-wide cleanout activities to
disposition unneeded equipment, materials,
chemicals, and waste

Ensure operational capacity through
implementation of the NPDES Ouitfall
Reduction Program by 2012

Reduce long-term impacts, increase
operational capacity, and ensure
Laboratory sustainability through an
integrated approach to site-wide planning
and development

LANL managers performed frequent management observation and verification (MOV)
walkarounds in employee workspaces. Managers documented the results in LANL's new
MOV Module to share information with others in the organization.

The Clean Fill Management database was established so that generators and users can
efficiently transfer clean fill without costs related to disposal or procurement.

As reported in LANL'’s Strategic Sustainability Performance Plan (SSPP), LANL reduced
its energy intensity by 12.9% since FY03 and its fleet petroleum usage by 6.7% since
FY10.

In FY11, LANL disposed of over 3,500 kilograms of unwanted chemicals during cleanouts.

The US Environmental Protection Agency (EPA), which issues permits for industrial and
sanitary wastewater discharges, approved the removal of four more outfalls from the
Laboratory’s permit. Only 11 outfalls remain.

The Sanitary Effluent Reclamation Facility (SERF) treats effluent from LANL'’s sanitary
wastewater plant to be used in various cooling towers at LANL. The effluent is cleaned to
higher standards than even drinking water, and less groundwater needs to be pumped to
provide water for the cooling towers. Less wastewater is generated because it can be
reused in the cooling towers.

The Pollution Prevention Program implements waste minimization, pollution prevention, sustainable design,
and conservation projects to enhance operational efficiency, reduce life-cycle costs of programs or projects,
and reduce risk to the environment. Reducing waste directly contributes to the efficient performance of the
Laboratory’s national security, energy, and science missions.

The DOE required its subcontractors to publish Site Sustainability Plans as part of meeting the requirements
set forth in its SSPP. The Laboratory published an FY12 Site Sustainability Plan, and Table ES-3 shows the
Laboratory’s performance status toward meeting the sustainability goals.

ES-4
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DOE/NNSA* Goal

Table ES-3

Sustainability Performance Status

Performance Status

Planned Actions & Contribution

28% Scope 1 and 2 greenhouse gas
(GHG) reduction by FY20 from an
FY08 baseline

30% energy intensity reduction by
FY15 from an FYO3 baseline

Individual buildings or processes
metering for 90% of electricity (by
October 1, 2012); for 90% of steam,
natural gas, and chilled water (by
October 1, 2015) where life cycle
cost effective. The site may also
report on potable water and chilled
water as applicable.

Cool roofs, unless uneconomical, for
roof replacements unless project
already has Critical Decision (CD)-2
approval. New roofs must have
thermal resistance of at least R-30.

7.5% of annual electricity
consumption from renewable
sources by FY13 and thereafter (5%
FY10-FY12)

10% annual increase in fleet
alternative fuel consumption by FY15
relative to an FY05 baseline

Due to increased computing, LANL has
increased GHG emissions by 3%.

Due to efforts in footprint reduction and
energy conservation, LANL has reduced
energy intensity by 15% (12.9% without the
REC off-set).

LANL has installed electric meters to
account for 91% electricity at the building
level.

All new roofs meet cool roof requirements. In
FY 2011, LANL replaced 53,027 square feet
of roof space meeting the cool roof
requirements.

LANL exceeded the 5% renewable energy
goal. LANL purchased 45,571 RECs in
FY11. The new annual request represents a
25% increase over previously contracted
levels.

LANL has increased alternative fuel
consumption by 82%, using FY05 as a
baseline.

LANL will pursue Renewable Energy
Certificate (REC) purchases and explore
renewable energy power purchase
agreements.

LANL will continue to pursue High
Performance Sustainable Building
implementation,; lighting retrofits; heating,
ventilation, and air conditioning
recommissioning; building setback
scheduling; outreach; and footprint reduction
efforts.

LANL estimates a 25% completion rate for
steam and a 5% completion rate for gas by
the end of FY12. LANL will focus on installing
DOE-funded thermal meters in FY12 and
needs to identify the meter installations
necessary to meet the SSPP goals.

LANL standards currently implement cool roof
requirements, and all new roofs currently meet
this standard.

The landfill photovoltaic (PV) array will
produce approximately 2,200 megawatt-hour
(MWh) per year, and the Abiquiu low flow
turbine will produce approximately 7,000 MWh
per year (18,400 MWh with double credit for
on-site production). The Laboratory used
approximately 421,000 MWh in FY10, and the
estimated percentage for federal on-site
renewable energy is 4.4% once the PV is
operational. LANL will support NNSA to
renegotiate the Los Alamos County Electric
Coordination Agreement to support further
third party development of long-term
renewable and carbon neutral energy on-site
generation.

LANL will continue to purchase and use
alternative fuel for security force vehicles. In
addition, LANL has purchased B5 biodiesel
blend for use in equipment and plans to
increase the percentage of biodiesel within the
blend over time.

*NNSA = National Nuclear Security Administration.

The Laboratory met all DOE public and biota dose limits, as low as reasonably achievable (ALARA)

assessments, and clearance of real and personal property requirements during 2011.

Laboratory operations generate four types of radioactive wastes: low-level waste (LLW), mixed low-level
waste (MLLW), transuranic (TRU) waste, and mixed TRU waste. (Waste definitions are provided in
Appendix E, the glossary). MLLW is LLW that also contains a hazardous (Resource Conservation and
Recovery Act [RCRA]-regulated) component, and mixed TRU waste is TRU waste with a hazardous
component. Only LLW is disposed of at LANL; all other radioactive wastes are shipped off site for final

treatment, if required, and disposal. All aspects of radioactive waste generation, storage, and disposal are

regulated by DOE Order 435.1 and DOE Manual 435.1. The hazardous component of MLLW and mixed
TRU wastes is also regulated under RCRA and the LANL Hazardous Waste Facility Permit. During FY11,
eight Laboratory Facility Operation Directorates were approved to generate, treat, or dispose of radioactive
waste. During FY11, 272 internal inspections were conducted at LANL generation, storage, treatment, and
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disposal facilities. Six findings were identified; corrective actions were implemented and closed out. The
DOE Los Alamos Site Office participates as an observer of internal inspections to ensure continued
compliance.

Compliance with State and Federal Regulations

The EPA and the New Mexico Environment Department (NMED) regulate Laboratory operations under
various environmental statutes (e.g., Clean Air Act, Clean Water Act, etc.) through operating permits,
construction approvals, and the Compliance Order on Consent (Consent Order). These permits are designed
by the regulatory agencies to allow Laboratory operations to be conducted while ensuring that the public, air,
land, soils, water, and biota are protected. The Laboratory’s compliance performance is an assessment of our
protection of the environment. Table ES-4 presents a summary of the Laboratory’s status in regard to
environmental statutes and regulations for 2011.

The federal and state laws regulate management of hazardous wastes based on a combination of the facility’s
status, the quantities of waste generated, and the types of waste management conducted by the facility.

Certain operations require a hazardous waste facility permit, often )
called a RCRA permit. The LANL hazardous waste facility N

permit was initially granted in 1989 for storage and treatment %  The Consent Order governs the
operations and was renewed in 2010. All of the permits or Laboratory’s environmental

. . remediation. It specifies actions that
approvals the Laboratory operates under are listed in Table ES-4. the Laboratory must complete to

Compliance Order on Consent characterize and remediate sites.

The March 2005 Consent Order among DOE and its Operations | * In2011, LANL installed one
and Management Contractor and NMED is the principal monitoring well in the

. » . .. perched/intermediate aquifer and five
regulatory driver for LANL’s environmental remediation monitoring wells (with six screens) in

programs. The Consent Order contains requirements for the regional aquifer.
investigation and cleanup of solid waste management units
(SWMUs) and areas of concern (AOCs) at the Laboratory. The
major activities conducted by the Laboratory included investigations and cleanup actions. All major
deliverables of the Consent Order were met by the Laboratory during 2011. In 2011, the Laboratory
submitted 177 deliverables (plans and reports) required by the Consent Order on time to NMED (see
Chapter 9). The Laboratory performed significant groundwater compliance work in 2011 pursuant to the
Consent Order. These activities included groundwater monitoring, groundwater investigations, and
installation of monitoring wells in support of various groundwater investigations and corrective measures

evaluations (CMEs).

\ _/

The status of Consent Order investigations and remediations is presented in Figure ES-2. For those
aggregate areas presented as complete, all investigation activities have been completed, and no additional field
sampling campaigns, investigation reports, or corrective measures activities are anticipated. Aggregate areas
listed as in progress include sites or areas where field sampling campaigns or corrective measure activities are
currently being conducted, or investigation reports are being prepared or finalized. Aggregate areas listed as
pending include sites or areas where work plan preparation and field sampling campaigns have not yet started.

Site-specific storm water control measures that reflect best industry practice, considering their technological
availability, economic achievability, and practicability, are required for each of the 405 permitted sites to
minimize or eliminate discharges of pollutants. These controls are referred to as Best Management Practices.

The local storm water drainage around sites (called Site Monitoring Areas) has been hydrologically analyzed,
and sampling locations have been identified to most effectively sample runoff from sites.
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Category
RCRA Permit

Consent Order

CWA*NPDES

CWA Sections 404/401

Groundwater Iaischarge Permit ,
TA-46 SWWS" Plant

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

Groundwater Discharge Plan,
Domestic Septic Tank/Leachfield
Systems

Table ES-4
Environmental Permits or Approvals under which the Laboratory Operated during 2011

Approved Activity

Hazardous Waste Facility Permit: Permitted
hazardous waste storage units: TA-3, TA-50, TA-54,
and TA-55

40 Code of Federal Regulations 265 Standards:
Interim Status hazardous waste storage and treatment
facilities: TA-14, TA-16, TA-36, TA-39, and TA-54.
Permit applications to be submitted to NMED.

Legacy and contaminated waste site investigations,
corrective actions, and monitoring; revised to establish
new notification and reporting requirements for
groundwater monitoring data

Ouitfall permit for the discharge of industrial and
sanitary liquid effluents

MSGP" for the discharge of storm water from
industrial activities

NPDES Individual Permit for storm water discharges
from SWMUs and AOCs

Construction General Permits (17) for the discharge of
storm water from construction activities

COE® Nationwide Permits (five)
Discharge to groundwater

Discharge to groundwater

Discharge to groundwater

Issue Date

November 1989, renewed
November 2010

Post-1980 hazardous waste
units; Post-1991 mixed waste
units

March 1, 2005; revised
April 20, 2012

August 1, 2007
September 29, 2008
November 1, 2010

June 30, 2008

Not applicable
July 20, 1992

Renewed January 7, 1998

Renewal application submitted
onJuly 2, 2010

Submitted August 20, 1996

Submitted April 27, 2006

Application resubmitted on June
25, 2010

Expiration Date
December 2020

Inclusion in Hazardous Waste
Facility Permit or closure

September 20, 2015

July 31, 2012
September 29, 2013
October 31, 2015

July 31, 2011 (proposed
extension until January 31,
2012)

Not applicable
January 7, 2003°

Approval pending

Approval pending

Administering
Agency
NMED

NMED

NMED

EPA

EPA

EPA

EPA

COE/NMED
NMED

NMED

NMED
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Category

Air Quality Operrating Permit

(20.2.70 NMAC')

Air Quality Construction Permits

(20.2.72 NMAC)

Air Quality (NESHAPY)

Table ES-4 (continued)

Approved Activity

LANL air emissions Renewal 1

Portable rock crusher
Retired and removed from operating permit

Permit number will remain active to track exempt
sources at LANL

TA-3 Power Plant

Permit revision

Permit modification 1, Revision 1
Permit modification 1, Revision 2

1600-kW generator at TA-33
Permit revision

Two 20-kW generators and one 225-kW generator at
TA-33

Asphalt Plant at TA-60
Permit revision

Data disintegrator

Chemistry and Metallurgy Research Replacement,
Radiological Laboratory, Utility, Office Building

Beryllium machining at TA-3-141
Beryllium machining at TA-35-213
Beryllium machining at TA-55-4

Issue Date
August 7, 2009

June 16, 1999
June 15, 2006

September 27, 2000
November 26, 2003
July 30, 2004

March 5, 2009

October 10, 2002
May 28, 2008

August 8, 2007

October 29, 2002
September 12, 2006

October 22, 2003
September 16, 2005

October 30, 1998
December 26, 1985
February 11, 2000

Expiration Date
August 7, 2014

None

None

None
None

None

None
None

None
None

None
None
None

Administering
Agency
NMED

NMED

NMED

NMED
NMED

NMED

NMED
NMED

NMED
NMED

NMED
NMED
NMED

& CWA = Clean Water Act.

b MSGP = Multi-Sector General Permit.
“CoE=US Army Corps of Engineers.
d SWWS = Sanitary Wastewater System (Plant).

© Permit was administratively continued through 2011.
f NMAC = New Mexico Administrative Code.
9 NESHAP = National Emission Standards for Hazardous Air Pollutants.
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Figure ES-2 Aggregate areas as defined for the Consent Order and their status. Status is shown as aggregate area
activities complete, activities in progress, or activities pending.

Unplanned Releases

There were no unplanned airborne releases and no unplanned releases of radioactive liquids from LANL in
2011. There were 20 releases of non-radioactive liquids, most of which were potable water, hydraulic fluid, or
domestic wastewater. Other liquids included reuse water, steam condensate, sanitary wastewater, and fire-
suppression water. LANL reported all liquid releases to NMED. In 2011, the Laboratory was in the process
of administratively closing all releases for 2011 with the NMED and the DOE Oversight Bureau and

anticipates these unplanned release investigations will be closed out after final inspections.

Radiological Dose Assessment
Humans, plants, and animals potentially receive radiation doses from
various Laboratory operations (Table ES-5). The DOE dose limits for | % During 2011, the Laboratory
the public and biota are the mandated criteria that are used to contributions to the airborne
determine whether a measurement represents a potential exposure Eszmvr::q:::igtv?/ﬂi?ﬁ@gf

. ) « - .
concern. The effective dose equivalent, or “dose,” is calculated using residence were less than 0.1 mrem.
radiation-weighting factors and tissue-weighting factors to adjust for
the various types of radiation and the various tissues in the body. The
final result, measured in millirem (mrem), is a measure of the overall dose to an individual, whether from
external radiation or contact with radioactive material. Federal government standards limit the dose that the

public may receive from Laboratory operations.

—
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Table ES-5
LANL Radiological Doses for Calendar Year 2011

Estimated Background

Dose to Maximally Estimated Radiation Population
Exposed Individual ~ Percent of DOE Population Dose Population Dose

(mremfyr) 100-mrem/yr Limit (person-rem) within 80 km (person-rem)
Air 353° 35 0.58 na’ nfa
Water <01 <01 0 n/a n/a
Other pathways <01 <0.1 0 n/a nfa
(foodstuffs, sails,
etc)
All pathways 0.9° 0.9 0.58 ~343,000 ~268,000°

& Rad-NESHAP (NESHAP for Emissions of Radionuclides Other than Radon from DOE Facilities) for the maximally exposed individual
(MEI) dose determined at 278 DP Road.

b n/a = Not applicable. Pathway-specific populations are not specified, and pathway-specific background doses have not been
determined, as allowed by DOE guidance.

¢ All-pathways MEI dose at the boundary of the Pueblo de San lldefonso sacred area north of Area G.

d Based on 270 mrem/yr from inhalation of radon and its decay products, 70 mrem/yr from cosmic radiation, 100 mrem/yr from terrestrial
radiation, 29 mrem/yr from potassium-40, 300 mrem/yr from medical and dental uses of radiation, and 13 mrem/yr from man-made
products (see Chapter 3, Section B.4).

Biota Dose

The DOE biota dose limits are intended to protect populations of plants and animals, especially with respect
to preventing the impairment of reproductive capability within the biota population. Most collected water,
soil, and biota samples from the many locations at LANL in 2011 were well below all applicable screening
levels.

As a result of the Las Conchas Fire, suspended sediment in storm water was above screening levels at some
locations. The highest concentrations consisted of natural uranium and global fallout in ephemeral storm
water. Detailed analysis using RESRAD-Biota includes consideration of maximum and mean concentrations;
natural radioactive material, global fallout, and material from LANL; terrestrial, riparian, and aquatic
habitats; and bioaccumulation factors. These considerations and analyses conclude that biota doses were

below the DOE limits.

Radiological Air Emissions

The Laboratory measures the emissions of radionuclides at the emission sources (building stacks) and
categorizes these radioactive stack emissions into one of four types: (1) particulate matter, (2) vaporous
activation products, (3) tritium, and (4) gaseous air activation products (radioactive elements created by the
Los Alamos Neutron Science Center [LANSCE] particle accelerator beam). In addition, the Laboratory
collects air samples at general locations within LANL boundaries, at the LANL perimeter, and regionally to
estimate the extent and concentration of radionuclides that may be released from Laboratory operations.
These radionuclides include isotopes of plutonium, americium, uranium, and tritium.

Measurements of LANL stack emissions during 2011 totaled approximately 328 curies (Ci) (compared with
nearly 300 Ci in 2010). Of this total, tritium emissions contributed approximately 101 Ci (compared with
87 Ci in 2010), and air activation products from LANSCE stacks contributed nearly 228 Ci (compared with
nearly 211 Ci in 2010). LANSCE diffuse emissions of air activation products contributed another 15 Ci of
gaseous mixed air activation products. Combined airborne emissions of particulate materials such as
plutonium, uranium, americium, and thorium were less than 0.000025 Ci. Emissions of particulate matter
plus vaporous activation products were about 0.012 Ci, which is slightly lower than recent years.

Non-Radiological Air Emissions and Air Quality
LANL demonstrated full compliance with all Clean Air Act monitoring and reporting requirements.
Emissions of criteria pollutants (nitrogen oxides, sulfur oxides, carbon monoxide, particulate matter, VOCs,
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and hazardous air pollutants) were similar to the previous five years. The TA-3 power plant and boilers
located across the Laboratory were the major contributors of nitrogen oxides, carbon monoxide, and
particulate matter. Science research and development activities were responsible for most of the VOC and
hazardous air pollutant emissions

The Laboratory analyzed air filter samples from 38 sites for beryllium, aluminum, and calcium. These sites are
located near potential beryllium sources at LANL and in nearby communities. All concentrations measured
this year were at or below 2% of the NESHAP standard of 10 nanograms per cubic meter (ng/m*) and were
similar to those of recent years. Past studies closely correlated beryllium concentrations with aluminum
concentrations, which indicates that all measurements of beryllium are from naturally occurring beryllium in
resuspended dust. Aluminum and calcium are used to evaluate elevated uranium measurements, and no
unusual concentrations were measured.

Groundwater Monitoring
Groundwater at the
Laboratory occurs as a
regional aquifer (water-
bearing rock capable of
yielding significant quantities
of water to wells and springs)
at depths ranging from 600 to
1,200 feet and as perched
groundwater of limited
thickness and horizontal
extent, either in canyon
alluvium or at intermediate
depths of a few hundred feet
(Figure ES-3). All water
produced by the Los Alamos
County water supply system
comes from the regional
aquifer and meets federal and
state drinking water Figure ES-3 Three modes of groundwater occurrence
standards. No drinking water
is supplied from the alluvial
and intermediate groundwater. The results of all 2011 studies on groundwater are presented in Chapter 5.

Most of the groundwater monitoring conducted during 2011 was carried out according to the Interim
Facility-Wide Groundwater Monitoring Plans (LANL 2010, 2011b, 2011c) approved by NMED under the
Consent Order. The LANL Environmental Programs Directorate collected groundwater samples from wells
and springs within or adjacent to the Laboratory and from the nearby Pueblo de San Ildefonso.

The Laboratory has changed groundwater quality through liquid effluent disposal, with the greatest impact
on alluvial groundwater. Laboratory contaminants have also affected the intermediate perched zones and the
regional aquifer. The alluvial and intermediate perched groundwater bodies are separated from the regional
aquifer by hundreds of feet of dry rock, so infiltration from the shallow groundwater occurs slowly. As a
result, less contamination reaches the regional aquifer, and impacts on the regional aquifer are reduced.

In 2011, LANL sampled 215 groundwater wells, well screens, and springs in 813 separate sampling events.
The samples collected were analyzed for about 206,026 separate results. If results for field parameters

(for example, temperature or pH) and field quality control blanks are excluded, the samples were analyzed for
151,197 results. Table ES-6 summarizes ground water analytes detected above screening levels in portions of
the groundwater system.
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Table ES-6
Groundwater Analytes with Results above Screening Levels in 2011
(Omitting Field Parameters, Field Quality Control Blanks, and Data Analyzed In-House)

No.of  Screening

Suite or Analyte Results Level Units Screening Level Type
General Inorganic Chemistry 31
Chloride 1 250 mg/La NM groundwater standard
Perchlorate 30 4 |,lg/Lb Consent Order
High Explosives 24
RDX® 24 6.11 ug/L EPA regional screening level for tap water
Metals 113
Aluminum 3 5,000 pa/L NM groundwater standard
Arsenic (dissolved and total) 9 10 ua/L EPAMCL®
Barium 10 1,000 pg/L NM groundwater standard
Boron 4 750 ug/L NM groundwater standard
Chromium (dissolved) 26 50 pg/L NM groundwater standard
Iron 21 1,000 ug/L NM groundwater standard
Lead (total) 4 15 ug/L EPA drinking water system action level
Manganese 34 200 ug/L NM groundwater standard
Nickel 2 200 po/L NM groundwater standard
Radioactivity 16
Gross Alpha 15 pCilL® EPAMCL

3
Gross Beta 1 50 pCi/L EPA drinking water screening level
Strontium-90 3 8 pCi/lL EPA MCL
5
4

Uranium 30 pg/L NM groundwater standard

Uranium-234 4 pCi/L DOE 4-mrem DCG'

Semivolatile Organic Compounds 17

Benzo(a)pyrene 2 0.2 po/L EPA MCL

Benzo(b)fluoranthene 1 0.29 ua/L EPA regional screening level for tap water
Bis(2-ethylhexyl)phthalate 1 6 ug/L EPA MCL

Dibenz(a,h)anthracene 3 0.029 ug/L EPA regional screening level for tap water
Dioxane[1,4-] 8 6.7 ug/L EPA regional screening level for tap water
Indeno(1,2,3-cd)pyrene 2 0.29 pg/L EPA regional screening level for tap water
Volatile Organic Compounds 10

Acrolein 1 0.042 Mg/l EPA regional screening level for tap water
Dichloroethene[1,1-] 4 5 pa/L NM groundwater standard
Tetrachloroethene 1 5 pa/L EPA MCL

Trichloroethane[1,1,1-] 4 60 ug/L NM groundwater standard

a mg/L = milligrams per liter.

b ug/L = micrograms per liter.

“ RDX = Hexahydro-1,3,5-trinitro-1,3,5-triazine.
d MCL = Maximum contaminant level.

€ pCi/L = Picocuries per liter.

f DCG = DOE derived concentration guide.

It is important to note that, in many cases, the given screening level may not apply to a particular groundwater
sample. For example, some of the screening levels (the EPA maximum concentration levels and EPA
Regional Screening Levels for Tap Water) apply specifically to drinking water and not to a sample result from
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a non-drinking water source. Moreover, for a particular sampling
event, multiple measurements made for an analyte may be included || % Permitted outfalls have been reduced
in the total. The multiple measurements could include both from over 100 in 2000 to only 15 in
filtered and unfiltered sample results, multiple analytical laboratory 2011,

analyses (e.g., made on diluted samples to improve analytical % LANL's outfall reduction efforts are still
accuracy), and results from field duplicate samples. The underway. Watershed-scale

.7 . . . . . approaches to control sediment are
monitoring results are described in detail in the following sections. being implemented to reduce

In 2011, the high explosives (HE) compound RDX continued to  {{ sediment transport.

be detected in the regional aquifer at Pajarito Canyon monitoring

well R-18. The RDX concentration was at 19% of the EPA tap water screening level of 6.1 pg/L. RDX was
also detected in a new Cafion de Valle regional aquifer well, R-63 (to the south of R-18), at 23% of the
screening level. RDX continues to be detected in the upper two regional aquifer screens of R-25 (also near
Cafion de Valle) at up to 8% of the screening level. Earlier detection of RDX at higher values in the regional
aquifer screens of R-25 was probably because of cross-contamination from shallower well screens that
occurred for several months before the sampling system was installed, allowing flow between the screens.

The principal radioactive element detected in the regional aquifer is naturally occurring uranium, found at
high concentrations in springs and wells throughout the Rio Grande valley. Other radioactivity in
groundwater samples comes from members of the decay chains for naturally occurring uranium-235,
uranium-238 (including radium-226 and uranium-234), and thorium-232 (including radium-226).
Potassium-40 is also a source of natural radioactivity.

No 2011 activity or concentration value for a radioactivity analyte in a Los Alamos County water supply well
exceeded any regulatory standard, including the 4-mrem/yr DOE DCGs applicable to drinking water. The
2011 samples from water supply wells used by the City of Santa Fe and Pueblo de San Ildefonso had

background levels of uranium and gross alpha results near or above screening levels, as described in Chapter 5.

No 2011 radioactivity results for intermediate groundwater or regional aquifer wells within or immediately
adjacent to LANL were above screening levels.

Watershed Monitoring

Los Alamos National Laboratory monitors the quality of surface water, including storm water, and canyon
bottom sediment to evaluate effects associated with transport of legacy contaminants and ongoing Laboratory
operations. The Laboratory collects and analyzes samples for a variety of constituents, including radionuclides
and inorganic and organic chemicals. The sampling results are compared with various screening criteria to
protect human health and the aquatic environment.

Laboratory lands contain all or parts of seven primary watersheds that drain directly into the Rio Grande,
each defined by a master canyon. Listed from north to south, the master canyons for these watersheds are
Los Alamos, Sandia, Mortandad, Pajarito, Water, Ancho, and Chaquehui Canyons. Each of these
watersheds includes tributary canyons of various sizes. Los Alamos, Pajarito, and Water Canyons have their
headwaters west of the Laboratory in the eastern Jemez Mountains (the Sierra de los Valles), which burned in
the Las Conchas Fire. The remainder of the primary watersheds head on the Pajarito Plateau, in areas not
burned by the Las Conchas Fire. Only the Ancho Canyon watershed is entirely located on Laboratory land.
The Las Conchas Fire burned areas of Santa Fe National Forest upgradient of Laboratory property resulting
in increased sediment and ash transport into Water, Pajarito, and Los Alamos Canyon watersheds in 2011.
Following the Cerro Grande Fire in May 2000, ash and sediment transport returned to pre-fire levels in three
to five years. A similar return to pre-fire conditions is expected for the Las Conchas Fire.

Sediment and surface water monitoring and assessments at the Laboratory in 2011 occurred following the
annual summer monsoon season. Extensive sampling of storm water occurred in Los Alamos and Pueblo
Canyons under a plan to monitor the effectiveness of sediment transport mitigation activities. Control and
monitoring of storm water discharges associated with SWMUs and AOCs occurred under the Individual
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Permit with the EPA. Sampling of storm water at gage stations occurred as part of the Laboratory’s
environmental surveillance activities.

In 2011, snowmelt runoff only crossed the eastern Laboratory boundary in Pueblo Canyon, estimated at

62 acre-feet (ac-ft), however 29 ac-ft of the runoff was effluent from the Los Alamos County Waste Water
Treatment Plant. Continuous runoff was present at that location for 65 days. Total storm water runoff at
downstream gages in the canyons leaving the Laboratory is estimated at 154 ac-ft, approximately 87% of this
occurring in Los Alamos and Pueblo Canyons and the remaining 13% in Pajarito, Potrillo, Water, and

Ancho Canyons above White Rock.

Storm water samples collected in 2011 downgradient of burned areas contained increased concentrations of
ash and sediment. These samples contained correspondingly increased concentrations of background and
fallout constituents transported with sediment and ash in storm water. In storm water, elevated concentrations
of inorganic and organic chemicals and radionuclides were observed, including aluminum, arsenic, barium,
copper, cyanide, manganese, selenium, zinc, polychlorinated biphenyls (PCBs), gross alpha, radium-226,
radium-228, americium-241, cesium-237, plutonium-238, plutonium-239/240, strontium-90, uranium-234,
and uranium-238.

Concentrations of constituents in storm water decrease as sediment and ash are deposited on floodplains and
at other LANL-constructed and -maintained flood and sediment control features such as wetlands, detention
basins, sediment traps, and weirs. In 2011, the Pueblo Canyon wetlands reduced storm water discharge such
that the gage station downstream of the wetland and grade control structure did not measure discharges over
5 cfs. The Los Alamos Canyon low-head weir reduced storm water concentrations for almost all constituents,
particularly those elevated because of ash and sediment from Las Conchas burn areas. Sediment and ash were
trapped upstream of the Pajarito Canyon flood control structure, reducing sediment transport downstream.

Human health and ecological assessments have been conducted for each of the Canyons Investigation Reports
conducted under the Consent Order. The human health risk assessments in those reports have concluded that
concentrations of contaminants present in canyons media are within acceptable limits for applicable exposure
scenarios. Sediment data presented in this report are used to verify the conceptual model that the scale of
storm water related contaminant transport observed in LANL canyons generally results in lower
concentrations of contaminants in the new sediment deposits than previously existed in deposits in a given
reach. The results of the comparisons of sediment data collected from flood-affected canyons in 2011 verify
the conceptual model and support the premise that the risk assessments presented in the Canyons reports
represent an upper bound of potential risks in the canyons.

Soil Monitoring

LANL conducts large-scale soil sampling within and around the perimeter of LANL every three years. The
most recent comprehensive soil survey that included the analysis of radionuclides, target analyte list (TAL)
inorganic elements (mostly metals), PCBs, semivolatile organic compounds (SVOCs), and HE was
conducted in 2009. In general, all radionuclides and TAL elements were far below industrial screening levels
(ISLs) for on-site soils or far below residential screening levels (RSLs) for perimeter soils. Moreover, no HE
was detected above the reporting level of quantification in any soil collected from on-site, perimeter, or
regional locations. And only trace amounts of a few PCB Aroclors (Aroclor-1254 and Aroclor-1260) and
SVOC:s (aniline and fluoranthene) in soil from a few sites were detected; however, all levels were far below
either ISLs or RSLs, and no increasing trends were evident. The next planned full-scale institutional soil
assessment will occur in 2012.

LANL also annually collects soil samples from two locations on the Pueblo de San Ildefonso land downwind
of TA-54, Area G. Radionuclides and metals in the 2011 soil samples were below background or near
background and were consistent with levels measured in previous years. To evaluate potential Laboratory
impacts from radionuclides and chemicals in surface soil, LANL first compares the analytical results of
samples collected from the Laboratory’s on-site and perimeter areas with regional statistical reference levels

(RSRLs).
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The only radionuclide that was detected in higher concentrations than the RSRL was plutonium-238 in the
Pueblo de San Ildefonso soil location closest to Area G. The amount of plutonium-238 in soil from the
“San Ildefonso” site, however, was far below the RSL and generally did not increase over time (the overall
long-term pattern showed normal variability along the RSRL line over time). Other radionuclides associated
with Area G operations, like tritium and plutonium-239/240 in the “San Ildefonso” soil sample, were very
similar to past years, are not increasing over time, and remain below the RSL.

The Laboratory began using containment vessels for HE testing in
% Four elk and two deer killed on the 2007 (of which there were three detonations in 2011) at the Dual
road were collected on or near Axis Radiographic Hydrodynamic Test (DARHT) facility. The
LANL, and radionuclides in both Laboratory has conducted facility-specific soil and sediment
muscle and bone were either not . . )
monitoring on an annual basis at DARHT since 1996. Most
detected or below the RSRLs. . K i X i o
| radionuclides in soil and sediment collected from within and around
the perimeter of the DARHT facility were either not detected or
below the statistical reference levels. Tritium, americium-241, and uranium-238 in only one soil sample on
the south side were detected above the statistical reference level, but the amounts were far below the ISLs and
do not pose an unacceptable dose to any site workers.

Foodstuffs Monitoring

A wide variety of wild and domestic crops, including vegetables, fruits, berries, nuts, and grains, are grown
and/or harvested at many locations surrounding the Laboratory. Also, many food products from domestic
livestock (e.g., milk, eggs, and meat) and apiaries (honey) are available, and fishing in waters downstream of
the Laboratory (e.g., Rio Grande) and hunting (e.g., rabbits, turkey, deer, and elk) on neighboring properties
around LANL are a common occurrence. While the many years of data collected to date do not demonstrate
LANL impacts above screening levels on these resources, the ingestion of these foods might conceptually
constitute an exposure pathway and are subject to monitoring.

The collection of surface soil-/native vegetation—related samples was completed in 2009, and the collection of
agriculture-related samples (produce crops, goat milk, chicken eggs, and honey) from the neighboring
communities surrounding the Laboratory was accomplished in 2010. This report presents the results of

Rio Grande-related samples (fish, crayfish, and benthic macroinvertebrates) downstream of the Laboratory.

Fish have been collected for radionuclide analysis from two general reaches as they relate to the location of
LANL since 1984; these locations are upstream of LANL (background) on the Rio Chama/Rio Grande and
downstream of LANL on the Rio Grande (Figure ES-4). In 2011, samples were mostly collected during and
after the Las Conchas Fire, which burned much of the watershed above and adjacent to LANL on the
western side. As a result of the fire, several flooding events occurred from many canyon confluences upstream
and downstream of LANL to the Rio Grande during the fish sampling period; this included the Los Alamos

Canyon, as evidenced by ash residue at the Los Alamos Canyon/Rio Grande confluence.

All radionuclide concentrations (activities) in both predator and bottom-feeding fish collected on the

Rio Grande at all locations downstream of LANL, including Cochiti Reservoir, were either not detected
(majority of results) or were similar to RSRLs. These results indicate no effects from the runoff of stormwater
and sediments from LANL on radionuclide concentration in fish downstream of LANL.
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Figure ES-4 Locations of fish collected upstream and downstream of LANL on the Rio Chama and Rio Grande

Bottom-feeding fish were chosen for this example over predator fish because they are the more sensitive of the
two fish types—they feed on the bottom where radionuclides readily bind to the sediment.

Most of the 23 TAL elements in the muscle fillet of both predator and bottom-feeding fish collected along
the Rio Grande downstream of LANL to Cochiti Reservoir were either not detected or were below the
RSRLs (based on 20052011 data; n = 50). Although the amounts of mercury in both fish types collected
upstream and downstream of LANL were similar to each other, the level of mercury in many fish samples,
and primarily in predator fish from Cochiti Reservoir, exceeded the EPA standard level of 0.30 milligrams per
kilogram wet. The main sources of mercury into the water systems in New Mexico are natural sources and the

burning of fossil fuels.

In general, total PCBs (all congeners combined) in predator and bottom-feeding fish from all locations are
lower and in some cases an order of magnitude lower than what were measured in past surveys. Total PCB
concentrations in muscle fillet tissue of the bottom feeders are higher than in muscle fillet tissue of the
predator fish. The PCB data from 2011, particularly those directly upstream and downstream of LANL, are
in agreement with other studies, mainly the following: (1) the placement of stationary semipermeable
membrane devices (e.g., artificial fat bags) upstream and downstream of LANL that showed similar PCB
concentrations between locations and (2) the collection of sediment samples along the same general reach of
waters upstream and downstream of LANL in previous years that showed mean PCB concentrations and
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homolog patterns generally similar to those of the present data. These results indicate no effects from the
runoff of stormwater and sediments from LANL on PCB concentrations in fish downstream of LANL.

Crayfish (crawfish, crawdads, or mudbugs)
(Orconectes spp) samples were collected along the
Rio Grande within two reaches (upstream and
downstream) relative to the location of LANL
from August 10 to 15, 2011 (Figure ES-5). These

samples were collected after the Las Conchas Fire.

Whole-body crayfish were analyzed for tritium,
strontium-90, cesium-137, plutonium-238,
plutonium-239/240, uranium-234, uranium-235,
and uranium-238. Edible (meat) and nonedible
(head, gut, claws, and shell) portions of crayfish
were analyzed for 23 TAL elements, and PCBs
were analyzed for 209 possible chlorinated
congeners.

Most radionuclides in a composite whole-body
crayfish sample (n = 7) collected from the

Rio Grande directly downstream of the

Los Alamos Canyon confluence were either not detected (most results) or were detected below the RSRLs
(based on 2009 and 2011). The only radionuclides in a composite whole-body crayfish sample collected
downstream of LANL that were detected in higher concentrations than the RSRLs were uranium-234,
uranium-238, and strontium-90.

Figure ES-5 Collection of crayfish samples from the
Rio Grande

All of the TAL elements in the edible portions of the crayfish collected along the Rio Grande directly
downstream of the confluence of Los Alamos Canyon were below or similar to the RSRLs. In general, the
total PCBs (picograms per gram wet) in whole-body crayfish from both upstream and downstream reaches
were markedly lower than the PCB levels in bottom-feeding fish collected from these same reaches, and only
one out of the seven crayfish from the downstream reach was higher than the RSRL. Overall, the mean total
PCB concentrations in whole-body crayfish from the downstream reach are similar to those amounts reported
in the last survey conducted in 2009 and are below the EPA risk-based screening level for unrestricted fish
consumption.

Biota Monitoring

No wide-scale monitoring of vegetation was conducted in 2011. However,
sampling in 2009 and in previous years shows that, in general, all
concentrations of radionuclides and inorganic constituents in vegetation are
very low and indistinguishable from regional background levels.

As in previous years, results at TA-54, Area G, for all radionuclides, with the
exception of tritium, in native overstory vegetation (branches and needles)
were either not detected or below the RSRLs. Tritium is detected above
RSRLs in vegetation collected on the south side of TA-54, Area G, near

tritium waste disposal shafts.

In vegetation around the DARHT facility, concentrations of radionuclides and
metals were either not detected or below RSRLs. In the past, uranium-238

was usually the only radionuclide to be detected in overstory vegetation around
the DARHT facility (probably as a result of foliar deposition more than by Virginia’s Warbler
root uptake), but since 2007 the concentrations have generally decreased from

all sides of the DARHT perimeter. This general decrease in uranium-238
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concentrations with respect to the RSRL was probably because of the change in contaminant mitigation
procedures from open-air to closed steel containment.

Populations, composition, and the diversity of birds collected just west of the DARHT facility in 2011 were
compared with samples collected in 1999 (pre-operational phase). The purpose of the bird monitoring project
is to determine the general ecological stress levels around the vicinity of DARHT that may be associated with
facility operations (e.g., noise, disturbance, traffic, etc.). The number of birds, number of bird species,
diversity, and evenness (distribution) collected in 2011 are similar to those collected before the start-up of
operations at DARHT in 1999. In general, there are a large number of birds and types of birds located in the
vicinity of the DARHT complex (see Figure ES-6).

Figure ES-6 Populations, number of species, diversity, and evenness of birds occurring before (1999)
and during (2010) operations at DARHT. Note the logarithmic scale on the vertical axis.

In general, special studies are conducted when there is a lack of biological data (populations, composition, and
diversity) or data concerning a contaminant(s) that has the potential to impact human health and/or the
environment. Ten special studies were conducted in 2011 in support of mitigation action plans, the Biological
Resources Management Plan, and the Environmental Surveillance Program. The special studies included
“Radionuclide and Chemical Concentrations in Biota Collected from Water/Silt Retention Basins:

Los Alamos Canyon Weir and the Pajarito Flood Control Retention Structure,” “Winter and Breeding Bird
Surveys at LANL,” “Los Alamos National Laboratory Fall Avian Migration-Monitoring Report 2010” and
the 2011 report, “Small Mammal Sampling at Open-Detonation Firing Sites,” “Preliminary Results of
Chytrid Fungus Testing of Amphibians at LANL” “Road-Crossing Behavior of Mule Deer in a Wildland-
Urban Interface,” and “Bat and Small Mammal Use of Burned and Unburned Ponderosa Pine Forest
tollowing the Cerro Grande Fire in Los Alamos, New Mexico.”

Environmental Remediation Program

Corrective actions proposed and/or conducted at LANL in 2011 follow the requirements of the Consent
Order. The goal of the investigation efforts is to ensure that waste and contaminants from past operations do
not threaten human or environmental health and safety. The investigation activities are designed to
characterize SWMUs, AOC:s, consolidated units, aggregate areas, canyons, and watersheds. The
characterization activities conducted include surface and subsurface sampling, drilling boreholes, geophysical
studies, and installation of monitoring wells. Corrective action activities performed included the removal of
structures (e.g., buildings, septic systems, sumps, and drain lines), excavation of media, and confirmatory
sampling. These activities define the nature and extent of contamination and determine the potential risks
and doses to human health and the environment. The Environmental Programs Directorate developed and/or
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revised 18 investigation work plans and 27 investigation reports, which were submitted to NMED during

2011.

The Laboratory developed a Phase III investigation work plan for Material Disposal Area (MDA) C, which
was approved by NMED. During 2010 and 2011, Phase III investigation activities were conducted to better
define the lateral and vertical extent of subsurface volatile organic compound (VOC) and tritium pore-gas
contamination at MDA C, to install downgradient regional groundwater monitoring wells, and to
characterize background concentrations of inorganic chemicals detected in dacite rocks.

The DP Site Aggregate Area includes container storage areas, surface disposal areas, PCB container storage
areas, septic systems, sumps, drain lines, outfalls, a waste treatment laboratory, a sewage treatment plant, and
seepage pits at TA-21. The 2010-2011 investigation activities included collecting 368 surface and subsurface
soil and tuff samples from 173 locations to define the extent of contamination. Structures, waste lines, debris,
and/or asphalt (approximately 30 cubic yards) were removed.

Subsurface Vapor Monitoring

Subsurface vapor (pore-gas) monitoring is implemented as part of corrective action investigations at LANL.
Vapor monitoring is conducted beneath and surrounding several historic MDA at the Laboratory. The data
collected from vapor monitoring wells are used to help characterize the nature and extent of VOCs and
tritium in the vadose zone. Analysis of pore gas also assists in evaluating whether VOCs and tritium may be a
potential threat to the groundwater.

Periodic monitoring of pore gas was required in 2011 by the Consent Order at MDAs G, H, L, T, and V
(Figure ES-7).

Figure ES-7 Locations of MDAs where subsurface vapor monitoring was performed in 2011

Table ES-7 shows the VOCs at MDAs C and L that exceeded the more realistic Tier II screening values
developed in the Phase III investigation report for MDA C and the CME report for MDA L, respectively.
No VOC:s exceeded the Tier II screening values developed for MDA G during 2011.
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Table ES-7
VOCs that Exceeded Tier | and Tier Il Screening Values during 2011

Calculated
Maximum Concentrations in Pore
Pore-Gas Gas Correspondingto  Tier | Screening
Concentration Groundwater Standard Ratio
Location (mglm3) (Hg/m3) (unitless)
MDA C Benzene 4,100 1,140 3.6
Hexanone[2-] 1,500 180 8.3
Methylene Chloride 3,900 650 6.0
Trichloroethene* 93,000 2,000 46.5
MDA G Dichloroethane[1,1-] 24,000 5,750 4.2
Dichloroethene[1,1-] 25,000 5,500 4.6
Tetrachloroethene 32,000 3,600 8.9
Trichloroethane[1,1,1-] 740,000 42,300 17
Trichloroethene 11,000 2,000 28
MDA L Benzene 3,300 1,140 29
Butanol [1-] 1,700 1,332 1.3
Carbon tetrachloride 11,000 5,500 20
Chloroform 120,000 15,000 8.0
Dichloroethane [1,1-] 71,000 5,750 12.3
Dichloroethane [1,2-]* 600,000 240 2500
Dichloroethene [1,1-]* 65,000 5,500 11.8
Dichloropropane [1,2-]* 280,000 600 467
Dioxane [1,4-] 11,000 12.2 900
Methylene chloride* 120,000 650 185
Tetrachloroethene* 760,000 3,600 211
Trichloroethane[1,1,1-]* 2,300,000 42,300 54.4
Trichloroethane[1,1,2-] 1900 170 11.2
Trichloroethene* 1,500,000 2,000 750
Trimethylbenzene [1,2,4-] 16,000 3,750 4.3
MDA T Methylene chloride 2,600 650 4.0
Trichloroethane[1,1,2-] 210 170 1.2

*Denotes the VOC concentration exceeded the Tier Il screening value; analysis performed for MDAs C, G, and L only.

Analytical Laboratory Quality Assurance

Environmental samples collected by the Laboratory are processed and analyzed by commercial independent
analytical chemistry laboratories to determine contaminant concentrations in the samples. Each analytical
laboratory must follow EPA-approved analysis methods to determine contaminant concentrations and
implement a stringent quality assurance/quality control program to ensure the accuracy of the results. All
analytical laboratory results undergo validation by a LANL subcontractor. If data validation identifies
analytical results that do not meet EPA or LANL requirements, then LANL will perform a follow-up
assessment with the analytical laboratory to identify issues and corrective actions. Finally, LANL requires
each analytical laboratory to participate in third-party independent review and certification programs as a
turther quality assurance requirement.

There was no analytical laboratory data quality issues related to the soil, foodstuffs, and biota sampling
program during 2011. Detailed discussion of overall analytical laboratory quality performance is presented in
Chapter 11. Analytical data completeness for all soil, foodstuffs, and biota sampling programs was 99% in
2011.
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A. BACKGROUND AND REPORT PURPOSE

1. Background

In March 1943, a small group of scientists came to Los Alamos for Project Y of the Manhattan Project. Their
goal was to develop the world’s first nuclear weapon. Although planners originally expected that the task
would require only 100 scientists, by 1945, when the first nuclear bomb was tested at Trinity Site in southern
New Mexico, more than 3,000 civilian and military personnel were working at Los Alamos Laboratory. In
1947, Los Alamos Laboratory became Los Alamos Scientific Laboratory, which in turn became Los Alamos
National Laboratory (LANL or the Laboratory) in 1981. Through May 2006, the Laboratory was managed
by the Regents of the University of California through the Los Alamos Site Office of the US Department of
Energy (DOE). In June 2006, a new management organization, Los Alamos National Security, LLC
(LANS), took over management of the Laboratory.

The Laboratory’s original mission to design, develop, and test nuclear weapons has broadened and evolved as
technologies, priorities, and the world community have changed. LANL defines its vision as “Los Alamos,
the premier national security science laboratory.” The current mission is to develop and apply science and
technology to

e Ensure the safety and reliability of the United States’ nuclear deterrent,
e Reduce global threats, and
e Solve other emerging national security challenges (LANL 2005).

Inseparable from the Laboratory’s commitment to excellence in science and technology is its commitment to
complete all work in a safe, secure, and environmentally responsible manner. The Laboratory uses an
International Organization for Standardization (ISO) 14001:2004-registered Environmental Management
System (EMS) to focus on environmental performance, protection, and stewardship. The foundation of the
EMS and the demonstrated commitment of the Laboratory combine to inform the LANL environmental
policy:

e  We are committed to act as stewards of our environment to achieve our mission in accordance with
all applicable environmental requirements.

e We set continual improvement objectives and targets, measure and document our progress, and share
our results with our workforce, sponsors, and public.

e We reduce our environmental risk through legacy cleanup, pollution prevention, and long-term
sustainability programs.

2. Report Purpose
As part of the Laboratory’s commitment to our environmental policy, we monitor and report on how
Laboratory activities are affecting the environment. The objectives of this environmental report, as directed by

DOE Order 231.1B (DOE 2011a), are to

e  Characterize site environmental management performance, including effluent releases, environmental

monitoring, and estimated radiological doses to the public from releases of radioactive materials at
DOE sites;

e Summarize environmental occurrences and responses reported during the calendar year;
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e Confirm compliance with environmental standards and requirements; and

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

B. ENVIRONMENTAL SETTING

1. Location

The Laboratory and the associated residential
and commercial areas of Los Alamos and

White Rock are located in Los Alamos County,
in north-central New Mexico, approximately

60 miles north-northeast of Albuquerque and

25 miles northwest of Santa Fe (Figure 1-1).
The 36-square-mile Laboratory is situated on
the Pajarito Plateau, which consists of a series of
finger-like mesas separated by deep east-to-
west-oriented canyons cut by streams. Mesa tops
range in elevation from approximately 7,800 feet
on the flanks of the Jemez Mountains to about
6,200 feet at the edge of White Rock Canyon.
Most Laboratory and community developments
are confined to the mesa tops.

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

2, Geology and Hydrology

The Laboratory lies at the western boundary of the Rio Grande Rift, a major North American tectonic
feature. A local fault system, composed of a master fault and three subsidiary faults, constitutes the modern
rift boundary in the Los Alamos area. Studies have investigated the seismic surface rupture hazard associated
with these faults (LANL 2007). Most of the finger-like mesas in the Los Alamos area (Figure 1-2) are
formed from Bandelier Tuff, which includes ash fall, pumice, and rhyolite tuff. Deposited by major eruptions
in the Jemez Mountains volcanic center 1.2 to 1.6 million years ago, the tuft is more than 1,000 feet thick in
the western part of the plateau and thins to about 260 feet eastward above the Rio Grande.

On the western part of the Pajarito Plateau, the Bandelier Tuff overlaps onto the Tschicoma Formation,
which consists of older volcanics that form the Jemez Mountains. In the central Pajarito Plateau and near the
Rio Grande, the Bandelier Tuff is underlain by the Puye Formation. The Cerros del Rio basalts interfinger
with the Puye Formation along the river and extend beneath the Bandelier Tuff to the west. These
formations overlie the sediments of the Santa Fe Group, which extend across the basin between the
Laboratory and the Sangre de Cristo mountains and are more than 3,300 feet thick.

Surface water in the Los Alamos region occurs primarily as ephemeral or intermittent reaches of streams.
Perennial springs on the flanks of the Jemez Mountains supply base flow into the upper reaches of some
canyons, but the volume is insufficient to maintain surface flow across the Laboratory property before the
water is lost to evaporation, transpiration, and infiltration.
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Figure 1-1 Regional location of Los Alamos National Laboratory
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Figure 1-2 Primary watersheds at Los Alamos National Laboratory

Groundwater in the Los Alamos area occurs in three modes: (1) water in shallow alluvium in canyons,

(2) intermediate perched water (a body of groundwater above a less permeable layer that is separated from the
underlying main body of groundwater by an unsaturated zone), and (3) the regional aquifer, which is the only
aquifer in the area capable of serving as a municipal water supply. Water in the regional aquifer is in artesian
conditions under the eastern part of the Pajarito Plateau near the Rio Grande and under phreatic conditions
beneath most of the Pajarito Plateau (Purtymun and Johansen 1974). The source of most recharge to the
regional aquifer appears to be infiltration of precipitation that falls on the Jemez Mountains. A secondary
source is localized infiltration in canyons on the Pajarito Plateau (Birdsell et al. 2005). The upper portion of
the regional aquifer beneath the Laboratory discharges into the Rio Grande through springs in White Rock
Canyon.
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3. Biological Resources

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

In May 2000, the Cerro Grande Fire burned more than 43,000 acres of forest in and around LANL. Most of
the habitat damage occurred on US Forest Service property to the west and north of LANL. Approximately
7,684 acres, or 28% of the vegetation at LANL, was burned to varying degrees by the fire. However, few areas
on LANL property were burned severely.

The extreme drought conditions prevalent in the Los Alamos area and all of New Mexico from 1998 through
2003 resulted directly and indirectly in the mortality of many trees. Between 2002 and 2005, more than 90%
of the pifion trees greater than 10 feet tall died in the Los Alamos area. Lower levels of mortality also
occurred in ponderosa and mixed conifer stands. Mixed conifers on north-facing canyon slopes at lower
elevations experienced widespread mortality.

Tree mortality has leveled off since 2005, as much through lack of live trees as an improvement in forest
health (LANL 2010). Understory plant species have thrived during the wetter years but show a neutral or
negative response during dry years. It is unlikely that there will be an appreciable increase in tree species until
current climate trends improve (Munson et al. 2011).

In June of 2011, the Las Conchas Fire and related back burns burned approximately 133 acres (52 hectares) of
LANL/DOE/National Nuclear Security Administration (NNSA) property. Approximately 131 acres were
intentionally back burned to help limit the spread of the wild fire, a small spot fire in Technical Area 49
(TA-49) burned about one acre, and a small wildlife-related fire burned another acre. As preparation for
limiting fire spreading onto LANL property, trees were thinned in the forest in Los Alamos, fuels were
reduced, and defensible space was created in some areas of the Laboratory and DOE. All of this work was
expedited during the Las Conchas Fire. Fuel reduction was conducted at TA-49, TA-54, TA-70, TA-71,
Rendija Canyon, and along the LANL perimeter during the Las Conchas Fire to prevent/limit the spread of
the fire onto Laboratory property. Mitigation actions included mastication, thinning, and the creation of
firebreaks. All actions were reviewed for environmental impacts. No impacts to biological resources occurred
as a result of LANL’s mitigation activities. Following the fire, sites in the canyons were armored to protect
from potential flooding. Flooding, erosion, and transport of debris, ash, and sediment became a significant
issue at LANL. Post-fire flooding of roads and drainages created safety and environmental hazards. In
response, LANL crews acted quickly and removed post-fire debris, ash, and sediment from culvert inlets and
outlets along NM 501 and Anchor Ranch Road. Crews pumped accumulated ash-laden runoff out of the
area, removed debris, and re-established the flow of the culvert under NM 501 at the Water Canyon drainage
crossing. Blockage of storm water runoff and damming by debris also caused storm water to pond and ash to
accumulate along NM 501. Ponding resulted from soil saturation, which then resulted in roadbed failure. In
addition, the ice rink and other resources, such as wells and power poles, were armored with Jersey barriers
and soil to protect from flooding. As a response to the actions during the fire, a biological assessment (LANL
2011a) and floodplain assessment (LANL 2011b) were prepared and submitted to regulatory agencies.
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4, Cultural Resources

The Pajarito Plateau is an archaeologically rich area. Approximately 88% of DOE land in Los Alamos
County has been surveyed for prehistoric and historic cultural resources, and more than 1,800 sites have been
recorded. Nearly 73% of the resources are ancestral pueblo and date from the 13", 14®, and 15™ centuries.
Most of the sites are found in the pifion-juniper vegetation zone, with more than 77% located between 5,800
and 7,100 feet. A majority (59%) of all cultural resources are found on mesa tops. Buildings and structures
from the Manhattan Project and the early Cold War period (1943-1963) are being evaluated for eligibility for
listing in the National Register of Historic Places, and more than 300 buildings have been evaluated to date.
In addition, facilities considered of national historic significance, dating from 1963 to the end of the

Cold War in 1990, are being evaluated.

a. The National Park Service National Historical Park Study and Los Alamos Properties

In 2004, congressional legislation directed the National Park Service to examine historical areas associated
with the Manhattan Project and to make recommendations concerning the possibility of establishing a new
national park (see Manhattan Project National Historical Park Study Act or Public Law 108-340). Potential
Los Alamos park properties include buildings in the town of Los Alamos associated with the Manhattan
Project but built as part of the Los Alamos Ranch School (circa 1921-1942). Six areas (nine individual
properties in total) located at LANL are also part of the proposed park unit at Los Alamos. These include
buildings and structures associated with the design and assembly of the “Gadget” (tested at Trinity Site), the
“Little Boy” weapon (the gun-assembled device detonated over Hiroshima), and the “Fat Man” weapon (the
implosion device detonated over Nagasaki), as well as two buildings that supported Laboratory work and an
experimental plutonium recovery structure. Additional Manhattan Project—era properties at LANL that may
be part of the proposed park include several under consideration for inclusion in the revised Los Alamos
Scientific Laboratory National Historic Landmark District.

5. Climate

Los Alamos County has a temperate, semiarid mountain climate. Large differences in locally observed
temperature and precipitation exist because of the 1,000-foot elevation change across the Laboratory site and
the complex topography. Four distinct seasons occur in Los Alamos County. Winters are generally mild, with
occasional snow storms. Spring is the windiest season. Summer is the rainy season, with occasional afternoon

thunderstorms. Fall is typically dry, cool, and calm.

Daily temperatures are highly variable (with a
range of 23°F). On average, winter temperatures
range from 30°F to 50°F during the daytime and
from 15°F to 25°F during the nighttime. The
Sangre de Cristo Mountains to the east of the
Rio Grande valley act as a barrier to wintertime
arctic air masses that descend into the central
United States, making the occurrence of local
subzero temperatures rare. On average, summer
temperatures range from 70°F to 88°F during the
daytime and from 50°F to 59°F during the
nighttime.

From 1981 to 2010, the average annual
precipitation (which includes both rain and the
water equivalent of frozen precipitation) was
18.97 inches, and the average annual snowfall
amount was 58.7 inches (Note: By convention,
tull decades are used to calculate climate averages
[WMO 1984].) The months of July and August account for 36% of the annual precipitation and encompass
the bulk of the rainy season, which typically begins in early July and ends in early September. Afternoon

thunderstorms form as moist air from the Pacific Ocean and the Gulf of Mexico is convectively and/or
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orographically lifted by the Jemez Mountains. The thunderstorms yield short, heavy downpours and an
abundance of lightning. Local lightning density, among the highest in the United States, is estimated at
15 strikes per square mile per year. Lightning is most commonly observed between May and September

(about 97% of the local lightning activity).

The complex topography of the Pajarito Plateau influences local wind patterns. Often a distinct diurnal cycle
of winds occurs. Daytime winds measured in the Los Alamos area are predominately from the south,
consistent with the typical upslope flow of heated daytime air moving up the Rio Grande Valley. Nighttime
winds (sunset to sunrise) on the Pajarito Plateau are lighter and more variable than daytime winds and
typically from the west, resulting from a combination of prevailing winds from the west and downslope

flow of cooled mountain air. Winds atop Pajarito Mountain are more representative of upper-level flows
and primarily range from the northwest to the southwest, mainly because of the prevailing mid-latitude
westerly winds.

C. LABORATORY ACTIVITIES AND FACILITIES

The Laboratory is divided into T'As used for building sites, experimental areas, support facilities, roads, and
utility rights-of-way (Figure 1-3 and Appendix C, Description of Technical Areas and their Associated
Programs). However, these uses account for only a small part of the total land area; much of the LANL land
provides buffer areas for security and safety or is held in reserve for future use. The Laboratory has about
2,800 structures, with approximately 8.6 million square feet under roof, spread over an area of
approximately 36 square miles.

Table 1-1

DOE/NNSA issued a new Site-Wide Environmental Key Facilities*
Impact Statement (SWEIS) in May 2008
(DOE 2008a) and two Records of Decision in
September 2008 (DOE 2008b) and June 2009 Plutonium complex TA-55
(DOE 2009). In the SWEIS, 15 Laboratory facilities Tritium faciliies TA-16
are identified as “Key Facilities” for the purposes of Chemistry and Metallurgy TA03
facilitating a logical and comprehensive evaluation of Research (CMR) building
the potential environmental impacts of LANL Sigma Complex TA-03
operations (Table 1-1). Operations in the Key Materials Science Laboratory TA-03
Facilities represent the majority of environmental (MSL)
impacts associated with LANL operations. Target Fabrication Facility TA-35

Machine shops TA-03

The facilities identified as key are those that house : :
. ... . . . Nicholas C. Metropolis Center for TA-03
activities critical to meeting work assignments given Modeling and Simulation

to LANL. These facilities also

High-explosives processing TA-08, TA-09, TA-11, TA-16,
. . TA-22, TA-37
e House operations that could potentially cause : : :
.. . . High-explosives testing TA-14, TA-15, TA-36, TA-39,
significant environmental impacts, TA-40
e Are of most interest or concern to the public Los Alamos Neutron Science TA-53
. . Center (LANSCE)
based on scoping comments received, or
Biosciences Facilities (formerly TA-43, TA-03, TA-16, TA-35,
e  Would be the facilities most subject to Health Research Laboratory) TA-46
change as a result of programmatic decisions. Radiochemistry Facility TA-48
.. el Radioactive Liquid Waste TA-50
I(ril thfifSXVEI“?\,I the Ir{emzll:{m'rig ‘Lélg]L fac1l1'ﬁes were Treatment Facility (RLWTF)
! e‘n‘t1' led as “INon-Rey racilities oecause these Solid radioactive and chemical TA-50, TA-54
facilities do not meet the above criteria. The Non- waste faciliies
Key Facilities comprise all or the majority of 30 of *Data from 2008 SWEIS.

LANL’s 49 TAs and approximately 14,224 acres of

LANL’s 26,480 acres. The Non-Key Facilities also currently employ about 74% of the total LANL workforce
(LANL 2010). The Non-Key Facilities include such important buildings and operations as the
Nonproliferation and International Security Center; the new National Security Sciences Building, which is
now the main administration building; and the TA-46 sewage treatment facility.
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Figure 1-3 Technical areas and key facilities of Los Alamos National Laboratory in relation to surrounding
landholdings

1-8 Los Alamos National Laboratory Environmental Report 2011



INTRODUCTION

D. MANAGEMENT OF ENVIRONMENT, SAFETY, AND HEALTH

Safety, environmental protection, and compliance with environmental, safety, and health laws and regulations
are underlying values of all Laboratory work. The Laboratory uses Integrated Safety Management (ISM) to
create a worker-based safety and environmental compliance culture in which all workers commit to safety,
security, and environmental protection in their daily work. Each Laboratory organization is responsible for its
own environmental management and performance. Line management provides leadership and ensures that
performance is within the context of the Laboratory’s values and mission. Laboratory managers establish and
manage environmental initiatives, determine and communicate expectations, allocate resources, assess
performance, and are held accountable for safety performance.

Environmental management system, compliance, surveillance, and waste management operational support are
managed within the Associate Directorate for Environment, Safety and Health (ADESH). Environmental
characterization, remediation, and waste management programs are part of the Associate Directorate for
Environmental Programs. An organizational chart and description is available at
http://www.lanl.gov/organization/. The major environmental programs and management system are

described below.

1. Environmental Management System

LANL maintains an EMS that meets the DOE Order 436.1 requirement to have an EMS “...certified to or
conforming to the International Organization for Standardization’s (ISO) 14001:2004....” An EMS is a
systematic method for assessing mission activities, managing controls, determining the environmental impacts
of those activities, prioritizing improvements, and measuring results. LANL pursued and initially achieved
registration to the ISO 14001:2004 standard in April 2006 and successfully renewed this registration at three-
year intervals in 2009 and 2012.

A key feature of the Laboratory EMS is a focus on integrating environmental management with existing
procedures and systems wherever possible. This allows existing programs to support and participate in a
systematic process for environmental performance improvement. ISM provides an important foundation for
the five core elements of the EMS:

1. Policy and commitment

2. Planning

3. Implementation and operation
4. Checking and corrective action
5

Management review
More information about the EMS is available at http://www.lanl.gov/environment/risk/ems.shtml.

2, Waste Management Program
As part of the Laboratory’s mission, the Laboratory generates

e Resource Conservation and Recovery Act-regulated non-radioactive hazardous waste;

e Toxic Substances Control Act-regulated waste (primarily polychlorinated biphenyl [PCB]-

contaminated waste);
e  Low-level radioactive waste (LLW), both solid and liquid,
e  Mixed low-level waste;
e Transuranic waste;
e  Mixed transuranic waste;

e Administratively controlled waste;
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e Medical waste;
e New Mexico Special Waste; and

e Sanitary solid and liquid waste.

ADESH provides regulatory compliance support and technical assistance to waste generators to ensure
compliance with state, federal, and DOE requirements.

LANL disposes of wastes on site and off site. LANL releases liquid effluents from the RLWTF and the
Sanitary Wastewater Systems Plant into Mortandad and Sandia Canyons. Some LLW is disposed of on site
at TA-54 Area G. Waste acceptance criteria have been developed for each of these facilities to ensure that all
wastes disposed of on site meet state, federal, and DOE requirements. All other operational wastes, including
the majority of LLW, are disposed of off site.

3. Pollution Prevention Program

The Pollution Prevention Program implements waste minimization, pollution prevention, sustainable design,
and conservation projects to enhance operational efficiency, reduce life-cycle costs of programs or projects,
and reduce risks to the environment. Reducing waste directly contributes to the efficient performance of the
Laboratory’s national security, energy, and science missions.

“Sustainable acquisition” is mandated by an executive order and calls for considering environmental factors in
purchasing decisions in addition to traditional factors such as performance, price, health, and safety.

4, Environmental Restoration Programs

The Laboratory is characterizing and remediating, as necessary, sites to ensure that chemicals and
radionuclides in the environment associated with past operations do not pose a potential unacceptable risk or
dose to human health or the environment. The corrective actions at the Laboratory are subject to the
requirements of a Compliance Order on Consent (Consent Order). Certificates of Completion are granted to
indicate corrective actions were complete with or without controls, meaning either (1) no further corrective
actions are needed, but some type of institutional controls (e.g., land use) must be in place to maintain current
conditions (with controls), or (2) no additional corrective actions or conditions are necessary (without
controls).

The environmental restoration and cleanup work at LANL is organized into several projects that have
responsibility for different aspects of environmental restoration:

o Corrective Actions Program (includes investigations and remediations in canyons)
e TA-21 Closure Project
e TA-54 Closure Project

Program accomplishments for calendar year 2011 are presented in Chapter 9, Environmental Restoration.

5. Compliance and Surveillance Programs

LANL’s environmental compliance and surveillance programs identify possible environmental hazards and
impacts by regularly collecting samples and comparing results with previous results and applicable regulatory
standards. The Laboratory routinely collects samples of air particles and gases, water, soil, sediment,
toodstuffs, and associated biota from approximately 1,800 locations (Table 1-2). Program results for each of
these monitoring programs are presented in Chapters 4 through 9 of this report. The Laboratory also works
with and assists neighboring communities and pueblos in performing environmental monitoring.
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Table 1-2
Approximate Numbers of Environmental
Samples, Locations, and Analytes Collected in 2011

Sample Type or Media No. of Locations Frequency of Sampling® No. of Analytes or Measurements
Ambient air 59 Biweekly 7,300°
Stack monitoring 28 Weekly 22,000
Biota 22 Annually 2,290
Routine soil surveillance sampling 25 Annually 820
Sediment 128 Annually 23,000
Foodstuffs 19 Annually 16,750
Groundwater 215 Quarterly/semi-annually/annually 162,130
National Pollutant Discharge 11 Weekly 2,680
Elimination System outfalls
Surface water base flow 13 Quarterly/semi-annually/annually 4,420
Surface water storm runoff 129 Following rains 37,450
Neutron radiation 47 Quarterly 190
Gamma radiation 98 Quarterly 390
Environmental restoration soilirock 987 Annually 244,260
investigation sampling
Subsurface vapor monitoring 85 Monthly/quarterly/annually 121,040

Totals 1,866 644,720

Note: Not all the data counted in the table above are reported in this document. Totals include duplicate samples but do not include
additional samples and results from the extensive quality assurance/quality control program, which are normally 10% to 20%
more but can be over 60% more, depending on the media.

a Sampling frequency is location dependant, when more than one frequency is listed.

b Does not include particulate (in air) measurements made by four Tapered Element Oscillating Microbalance instruments that
calculate particulate concentrations every half hour.

All monitoring data collected at LANL is available through the Intellus New Mexico database. This tool was
developed to provide public access to the same data that the New Mexico Environment Department
(NMED) and LANL use in making remediation and other environmental management decisions.

The Laboratory is regulated under 27 separate environmental regulatory permits issued by NMED and the
US Environmental Protection Agency. These permits govern air emissions, liquid effluents, waste
generation/treatment/storage/disposal, and environmental restoration. The Laboratory’s environmental
compliance programs and results are presented in Chapter 2.

6. Las Conchas Fire

The Las Conchas wildfire started on June 26, 2011, in the Jemez Mountains, approximately 10 miles west of
the Laboratory. The fire ultimately burned approximately 156,600 acres, making it the largest wildfire in
New Mexico history at the time; the fire was not 100% contained until August 1, 2011. Figure 1-4 presents a
map showing the extent of the Las Conchas Fire.

The Las Conchas Fire burned to the west, south, and northwest of the Laboratory but did not cross over
NM 501 near the Laboratory’s western boundary. A 1-acre spot fire in TA-49 next to NM 4 was quickly
extinguished. The fire burned portions of three of the major watersheds that drain onto Laboratory property,
including the Los Alamos Canyon, Pajarito Canyon, and Water Canyon/Caiion de Valle watersheds.
Burning in the upper portions of these watersheds greatly increased the risk of flash floods and flood damage
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Figure 1-4 Extent of the Las Conchas Fire
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in the downstream canyons. In response to this increased flood risk, the Laboratory implemented mitigation
actions following the fire to lessen the potential for flood damage and to control the potential for mobilization
of contamination. Although these efforts were effective in reducing the impacts of floods, several heavy
rainfall events in August resulted in flooding significant enough to cause damage to Laboratory property.
Flood mitigation, fire mitigation, and restoration activities were completed in the Los Alamos, Pajarito, and
Water Canyon watersheds during and after the Las Conchas Fire.

The flood damage, as well as flood and fire mitigation activities associated with the Las Conchas Fire, are
described in “Las Conchas Wildfire Effects and Mitigation Actions in Affected Canyons” (LANL 2011c)
and in “Fiscal Year 2011 Actions Taken in Response to the Las Conchas Fire at Los Alamos National
Laboratory, Los Alamos, New Mexico” (LANL 2012).

a. Flood Damage
Flooding associated with rainfall events in August 2011 damaged some components of the corrective
measures implemented for surface-water and alluvial groundwater contamination associated with the

260 Outfall at TA-16. The floods specifically affected the permeable reactive barrier (PRB) and associated

alluvial groundwater monitoring wells in Cafion de Valle.

Heavy rainfall events on August 21 and August 22, 2011, caused flooding that damaged or destroyed 10 gage
stations in the affected watersheds. In addition, roads were damaged in Pajarito and Water Canyons, limiting
access to several gage stations.

Several sediment control structures were constructed in Los Alamos and Pueblo Canyons as part of the work
to mitigate contaminated sediment transport in Los Alamos and Pueblo Canyons. The grade-control
structure in DP Canyon was slightly damaged by flooding from storms and has been repaired.

b. Flood Mitigation

A low-head weir was installed in Los Alamos Canyon near the downstream boundary of the Laboratory after
the Cerro Grande Fire to collect sediment mobilized by floodwater. In anticipation of increased sediment
load following the Las Conchas Fire, sediment was removed from the basins upstream of the weir to provide
additional storage capacity. Approximately 1,200 cubic yards of sediment was removed and staged in

Los Alamos Canyon in a borrow pit well above the active stream channel and floodplain. The staging area
was lined with plastic before the sediment was emplaced, and the sediment pile was sprayed with tackifier to
prevent wind or water erosion.

At the time of the fire, various investigation-derived wastes were being stored in Los Alamos, Pajarito, and
Water Canyons and Caifion de Valle. These wastes were generated from investigation and remediation
activities conducted in these canyons. To prevent possible damage to the waste containers caused by flooding
or mobilization of wastes, the containers were removed from the canyons and transferred to a mesa-top
storage area. Wastes removed from these canyons included more than 100 drums, 8 rolloff bins, and more
than 13,000 gallons of purge and development water stored in 40 polyethylene tanks.

Two sediment retention basins were constructed in Los Alamos Canyon as part of the interim measure for
Solid Waste Management Unit 01-001(f). These basins were constructed to capture sediment contaminated
with PCBs. Because the retention basins are located in the canyon bottom, the berms that form the basins
could potentially be damaged by flooding. To prevent possible transport of PCB-contaminated sediment, the
sediment that had accumulated in the basins was removed. Approximately 25 cubic yards of sediment was
excavated from the basins, placed into rolloff bins, and removed from the site for oft-site disposal. In addition
to removing the sediment, the retention basins were protected to reduce the potential for damage from
flooding. Concrete Jersey barriers were placed on the canyon floor in a configuration that should divert flood
water around the basins.

Actions were taken to protect groundwater monitoring wells located in Los Alamos Canyon from flooding. A
major concern was to prevent floodwater and debris from entering the wells in the event the wells were
overtopped by flooding. Casings of alluvial groundwater monitoring wells were sealed using expanding well
plugs, if possible. If expanding plugs could not be used, the casings were sealed using inflatable plugs. Some
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wells were equipped with Victaulic wellheads, which already have seals. For these wells, the seals were
inspected and repaired, if necessary, to ensure they would seal. With several exceptions, if wells were equipped
with transducers or pumps, these were removed before sealing. A total of 39 alluvial wells were sealed in this
manner. Four intermediate and three regional groundwater monitoring wells in Los Alamos Canyon and two
alluvial wells in Pajarito and Twomile Canyons were also sealed in a similar manner.

Wells located in canyons are also subject to potential physical damage from water and debris during flooding.
To provide protection from such damage, concrete Jersey barriers were placed upstream of monitoring and
water supply wells to divert floodwaters.

c. Fire Mitigation

Tree thinning and mastication was performed in Los Alamos Canyon to reduce the potential for fire
spreading down canyon toward the Los Alamos townsite. Thinning was performed from the Los Alamos
County ice rink west to the Laboratory boundary.

Potential fuels in Pajarito Canyon were removed from along each side of Pajarito Road in the vicinity of
TA-54. Fuel reduction was accomplished by removing trees and by mowing to provide additional fire
protection to TA-54. Fuel reduction was also performed beneath power lines near the western Laboratory
boundary along the eastern side of NM 501.

Back burning was performed along the western boundary of the Laboratory to help prevent potential
spreading of the Las Conchas Fire eastward onto Laboratory property. Back burning was performed along the
western side of NM 501. In addition, fire-suppression activities on LANL property included creation of
fire lines and the use of helicopter water and slurry drops.

d. Post-Fire Sampling

Sampling of numerous stormwater events following the Las Conchas Fire has been conducted within as well
as outside of Laboratory boundaries. In addition, numerous locations where ash was deposited following
stormwater runoff/flooding (primarily outside of Laboratory boundaries) have been sampled. The post-fire
sampling is discussed in Chapter 6.

e. Wildlife and Habitat Impacts

Following the Las Conchas Fire, mitigations were put in place in the canyons to protect from potential
flooding. As with the Cerro Grande Fire that occurred in May 2000, flooding, erosion, and transport of
debris, ash, and sediment were significant issues for the canyon areas of the Laboratory. Post-fire flooding of
roads and drainages created safety and environmental hazards. In response, LANL crews acted quickly and
removed post-fire debris, ash, and sediment from culvert inlets and outlets along NM 501 and Anchor Ranch
Road. Crews pumped accumulated ash-laden runoff out of the area, removed debris, and re-established the
flow of the culvert under NM 501 at the Water Canyon drainage crossing. Blockage of storm water runoft
and damming by debris also caused storm water to pond and ash to accumulate along NM 501. Ponding
resulted from soil saturation, which then resulted in roadbed failure. In addition, the Los Alamos County ice
rink and other resources in Los Alamos Canyon, such as wells and power poles, were armored with Jersey
barriers and soil to protect from flooding.

Extensive tree thinning occurred in the canyon bottom of upper Los Alamos Canyon between the ice rink,
which is on DOE land that is leased to Los Alamos County, and the upper boundary shared with Santa Fe
National Forest. Numerous large conifer trees, greater than 9 inches in diameter at chest height, were cut
down, along with much of the smaller undergrowth. Active wildfire and human-ignited back burns around
LANL’s immediate boundary impacted approximately 65 hectares of Mexican spotted owl (Strix occidentalis)-
restricted foraging habitat, but no core or buffer nesting habitat was removed. Storm water runoff through
several Mexican spotted owl areas of environmental interest occurred as well but was not large enough to
permanently remove any habitat. During the first eight days of the Las Conchas Fire (June 26 to

July 3, 2011), 38% of the active nests for the LANL avian nest box monitoring network contained western
bluebird (Sialia mexicana) nestlings; although the fire burned around trees with nest boxes, none burned. As a
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result of the Las Conchas Fire, a biological assessment (LANL 2011a) and floodplain assessment (LANL
2011b) were prepared and submitted to regulatory agencies.

f. Other Impacts

Forty-one alluvial monitoring wells, four intermediate monitoring wells, and three regional monitoring wells
in the Los Alamos Canyon and Pajarito Canyon watersheds were plugged to prevent damage during flooding.
Because 21 of these wells have been temporarily plugged, they were not included in sampling activities
conducted since the fire. Monitoring data for these 21 wells will not be included in periodic monitoring
reports for monitoring events that occur while the wells are plugged.

The PRB in Cafion de Valle and several associated monitoring wells were damaged by flooding that occurred
in August 2011. Continued operation of the barrier and associated groundwater monitoring is not possible.

Several gage stations have been repaired, but stream channels are continuing to shift, periodically isolating the
gages from stormwater flow or burying sampling lines and stilling wells in sediment. These changing stream
conditions are contributing to increased uncertainty in gage measurements and decreased likelihood of sample
collection.

Flooding since the Las Conchas Fire has resulted in partial erosion and redistribution of sediment in

Los Alamos, Pajarito, and Water Canyons and Cafion de Valle. As a result, the current distribution of
contaminants in sediment in these canyons may be different from that reported in the investigation reports.
Site visits, however, have found that sediment deposits with the highest measured concentrations of RDX
(hexahydro-1,3,5-trinitro-1,3,5-triazine) and barium in Cafion de Valle are still in place. Transport of some
contaminated sediment is not expected to result in deposits with higher concentrations because of the mixing
of sediment from different sources; therefore, the potential risk or dose associated with sediment
contamination would not have increased.

7. 50-Year Environmental Stewardship Plan for Los Alamos National Laboratory

As reflected by the nearly 70-year history of LANL, the next 50 years will bring significant changes to the
mission and operations of the Laboratory. Regardless of inevitable changes in mission and environmental
requirements, the Laboratory is committed to operating the site sustainably. The intent of the “50-Year
Environmental Stewardship Plan for Los Alamos National Laboratory” (the Plan) is fourfold:

e To clearly define Laboratory environmental policy and strategies to execute that policy

e To set objectives and targets for environmental stewardship and establish metrics to accurately
monitor and measure environmental performance

e To integrate stewardship efforts across organizations and programs to ensure that the entire life-cycle
of work at the Laboratory is designed and executed in a manner that is protective of human health
and the environment

e To provide transparent and relevant communication on the Plan, the strategy, and the Laboratory’s
performance to surrounding neighbors, regulators, and the public

The Plan looks at a 50-year time frame to consider the nature of environmental stewardship after cleanup
activities focused on the environmental legacy of the Manhattan Project and Cold War have been completed.
For this initial Plan, environmental stewardship focuses on the cleanup or stabilization of legacy
contamination, waste management, control of emissions from existing mission operations, and the
development and implementation of approaches to site sustainability. Future plans will have additional scope
and will depend on greater input from surrounding neighbors, regulators, and the public.

a. Vision, Goals, and Objectives

The Plan sets forth the following long-term goals and objectives, which will be achieved through integration
of the Laboratory’s environmental and operational programs to provide a coordinated approach to
environmental stewardship. Each goal is accompanied by a series of objectives and strategies that will enable
successful attainment. Consistent with the Laboratory EMS, goals 1 and 2 focus on cleaning up waste from
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past operations, goals 3 and 4 focus on controlling emissions from present operations, and goals 5 and 6
endeavor to create a sustainable future.

o Goal 1: Effectively manage and clean up legacy waste

e Goal 2: Ensure groundwater quality to protect drinking water

e Goal 3: Maintain excellent air quality

e  Goal 4: Manage lands with confidence that human health and the environment are protected
e Goal 5: Minimize radioactive, hazardous, liquid, and solid waste

e Goal 6: Improve surface water quality and meet all New Mexico Water Quality Control Commission
standards protecting surface waters for their designated uses

b. Policy

Environmental stewardship requires an active management system to provide a framework for setting
environmental policy, planning, implementation, corrective actions, and management review. To manage
these processes, the Laboratory uses an EMS that is compliant with DOE Order 436.1, Departmental
Sustainability (DOE 2011b). The Laboratory has been certified to the ISO 14001:2004 standard for EMS
since April 2006.

The first element of an ISO 14001 EMS is to define the institution’s senior management commitment as
expressed in a policy communicated to all workers and the public. The Laboratory’s environmental policy is
the following:

We are committed to act as stewards of our environment to achieve our mission in accordance with
all applicable environmental requirements. We set continual improvement objectives and targets,
measure and document our progress, and share our results with our workforce, sponsors, and public.
We reduce our environmental risk through legacy cleanup, pollution prevention, and long-term
sustainability programs.

C. Overarching Strategies
The Plan provides a set of long-term goals and supporting objectives for effective environmental stewardship
at the Laboratory. Key strategies described in the Plan include the following:

o  “Defenses-in-Depth”: This strategy is implemented through an extensive monitoring system coupled
with a series of administrative and physical controls that restrict access and the movements of
potential contaminants off site.

e Environmental ALARA: The Laboratory evaluates all new and modified operations that involve
radioactive materials and ensures that impacts to human health are as low as reasonably achievable

(ALARA). This concept will also be applied to environmental stewardship and sustainability.

e  Off-site Disposal: The Laboratory will discontinue on-site disposal of wastes whenever possible. The
intent is to not create any additional future remediation liabilities.

e Pollution Prevention: A Laboratory strategy is to prevent pollution whenever and wherever possible.
This approach not only serves to protect the environment, it is a sound business strategy to improve
mission processes and safety as well as to avoid significant waste management costs.

e Management Integration: An integrated schedule of projects is presented that, in support of the
Plan’s objectives and strategies, addresses legacy issues and current operations to achieve the future
Laboratory goals of zero-waste strategies and environmental sustainability.

d. Communications and Decision Support

To provide the public with a comprehensive picture of the Laboratory’s integrated environmental strategy and
performance, the Laboratory will use multiple communication tools that provide information on our
environmental protection actions and results and address the public’s major concerns about past, present, and
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tuture Laboratory operations. In addition, a decision-support application has been developed that provides
spatial and analytical information to decision-makers to compare alternatives and to keep environmental
impacts ALARA. The “50-Year Environmental Stewardship Plan for Los Alamos National Laboratory” was
developed during 2011 and will be implemented in 2012.
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A. INTRODUCTION
Many operations at Los Alamos National Laboratory (LANL or the Laboratory) use or produce liquids,

solids, and gases that may contain non-radioactive hazardous and/or radioactive materials. These operations,
emissions, and effluents are regulated by US Department of Energy (DOE) orders and federal and state laws.
DOE Orders require management systems for environmental protection, resource conservation and
protection, and control of radionuclides. Federal and state environmental laws address (1) handling,
transporting, releasing, and disposing of contaminants and wastes; (2) protecting ecological, archaeological,
historic, atmospheric, soil, and water resources; and (3) conducting environmental impact analyses.
Regulations provide specific requirements and standards to ensure maintenance of environmental quality. The
US Environmental Protection Agency (EPA) and the New Mexico Environment Department (NMED) are
the principal administrative authorities for these laws. Los Alamos National Security, LLC (LANS), operates
LANL for the National Nuclear Security Administration (NNSA), an agency of DOE, and is a co-permittee,
with DOE and/or NNSA on all EPA- or NMED-administered permits. This chapter provides a summary of
LANL compliance and status with respect to DOE environmental requirements and state and federal
environmental regulations.

B. DOE ORDERS AND EXECUTIVE ORDERS

1. DOE Order 231.1B, Environment, Safety, and Health Reporting

DOE Order 231.1B, Environment, Safety, and Health Reporting, requires the timely collection and
reporting of information on environmental issues that could adversely affect the health and safety of the
public and the environment (DOE 2011). This Environmental Report fulfills DOE Order 231.1B

requirements to publish an annual site environmental report. The objectives of this report are to

e Characterize site environmental management performance, including effluent releases, environmental
monitoring, types and quantities of radioactive materials emitted, and radiological doses to the public;

e Summarize environmental occurrences and responses reported during the calendar year;
e Confirm compliance with environmental standards and requirements;

e Highlight significant programs and efforts, including environmental performance indicators and/or
performance measures programs; and

e Summarize property clearance activities.

The Laboratory began environmental monitoring in the 1940s and published the first comprehensive
environmental monitoring report in 1970.

2. DOE Order 436.1, Departmental Sustainability

Issued in May 2011, DOE Order 436.1, Departmental Sustainability, replaced DOE Order 450.1A
(Environmental Protection Program) and DOE Order 430.2B (Departmental Energy, Renewable Energy,
and Transportation Management). DOE Order 436.1 requires all DOE sites to manage “sustainability within
the DOE to (1) ensure the Department carries out its missions in a sustainable manner that addresses
national energy security and global environmental challenges, and advances sustainable, efficient, and reliable
energy for the future, (2) institute wholesale cultural change to factor sustainability and greenhouse gas
(GHG) reductions into all DOE corporate management decisions, and (3) ensure DOE achieves the
sustainability goals established in its Strategic Sustainability Performance Plan (SSPP) pursuant to applicable
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laws, regulations and Executive Orders (EQO), related performance scorecards, and sustainability initiatives.
The order further states that these objectives must be accomplished within the framework of the site
Environmental Management System (EMS), which must be compliant with International Standards

Organization (ISO) 14001:2004.

LANL pursued and achieved registration to the ISO 14001:2004 standard in April 2006. In 2011, there was
one routine surveillance external audit (in March 2011) and two internal assessments of the LANL EMS
program. A three-year cycle recertification external audit was held early in 2012 with no major findings and a

determination to extend LANL’s 14001:2004 certification.

The LANL EMS promotes regulatory compliance and operations management for all of its environmental
requirements and risks across a wide range of environmental areas, including air, water, waste, cultural
resources, biota, and wildlife, to name a few. Institutional programs are in place for each of these
environmental areas. In response to DOE Order 436.1, LANL also creates and manages an annual, fiscal-
year based Site Sustainability Plan (SSP) to focus on energy and long-term sustainability milestones (see
Section B2.b, below, for more detail). Also in 2011, at the request of the Los Alamos Site Office (LASO),
LANL initiated development of a 50-Year Environmental Stewardship Plan to assist managers in identifying
longer-term stewardship goals and initiatives.

In addition, multi-disciplinary teams from each LANL directorate annually identify the environmental
impacts associated with their work scope, prioritize these risks, and develop an Environmental Action Plan to
manage those risks. Combined, all of the above activities supported the Laboratory in meeting several
milestones during fiscal year (FY) 2011 (October 2010 to September 2011) and calendar year (CY) 2011.
LANL identified six high-level objectives to support our goal of establishing excellence in environmental
stewardship during FY11. These objectives and our FY11 accomplishments associated with them are
presented in Table 2-1. Many additional accomplishments are cited in the following sections in greater detail.
The Laboratory maintained a high level of environmental compliance performance in FY11, completed a
major environmental remediation project at Technical Area 21 (TA-21), and maintained a fully compliant

EMS.

Table 2-1

FY11 Environmental Objectives and Accomplishments

Objective Example Accomplishments

Improve environmental and safety
performance through improved integration
and communication at the work level.

Reduce cost and increase efficiency and
operating capacity through systematic
implementation of pollution prevention.

Reduce cost and increase efficiency and
operating capacity through energy
conservation and reductions in fuel,
electricity, and water consumption.

Enhance workplace environment, safety,
and security through implementation of
Laboratory-wide cleanout activities to
disposition unneeded equipment, materials
and chemicals, and waste.

Ensure operational capacity through
implementation of the NPDES Ouitfall
Reduction Program by 2012.

Reduce long-term impacts, increase
operational capacity, and ensure
Laboratory sustainability through an
integrated approach to site-wide planning
and development.

LANL managers performed frequent Management Observation and Verification (MOV)
walkarounds in employee workspaces. Managers documented the results in LANL's new
MOV Module to share information with others in the organization.

The Clean Fill Management database was established so that generators and users can
efficiently transfer clean fill without costs related to disposal or procurement.

As reported in LANL's SSPP, LANL reduced its energy intensity by 12.9% since FY03 and
its fleet petroleum usage by 6.7% since FY10.

In FY11, LANL disposed of more than 3,500 kilograms (kg) of unwanted chemicals during
cleanouts.

The EPA, which issues permits for industrial and sanitary wastewater discharges,
approved the removal of four more outfalls from the Laboratory’s permit. Only 11 outfalls
remain.

The Sanitary Effluent Reclamation Facility (SERF) treats effluent from LANL's sanitary
wastewater plant to be used in various cooling towers at LANL. The effluent is cleaned to
higher standards than even drinking water, and less groundwater needs to be pumped to
provide water for the cooling towers. Less wastewater is generated since it can be reused
in the cooling towers.

2-2
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a. Pollution Prevention Program

The Pollution Prevention (P2) Program implements waste minimization, pollution prevention, sustainable
design, and conservation projects to enhance operational efficiency, reduce life-cycle costs of programs or
projects, and reduce risks to the environment. Reducing waste directly contributes to the efficient
performance of the Laboratory’s national security, energy, and science missions.

P2 projects in FY11 yielded millions of dollars in cost avoidances to the Laboratory and allowed hundreds of
hours of labor to be spent more productively. DOE gave the P2 Program an overall performance rating of
“outstanding” for FY11. The rating system was established by DOE and is based on progress in six categories
including hazardous waste generation, low-level waste (LLW) generation, mixed low-level waste (MLLW)
generation, transuranic (TRU)/mixed (MTRU) waste generation, recycling percentage, and weight of sanitary
trash generated per person. For 2011,

LANL’s goals were to generate less Table 2-2

routine waste in each category than in Comparison of FY10 and FY11 Routine

2010 and increase the percentage of Waste Generation and Recycling Percentage
recycling. In FY11, LANL generated less

routine hazardous waste and MLLW FY10 LANL FY10 FY11l
waste than in FY10. In FY11, the P2 Performance Index Generation Baseline Generation
amount of routine sanitary waste Routine hazardous waste 15 metric tons 8.3 metric tons
generated per person increased over FY10  Routine low-level waste 809 cubic meters 975 cubic meters
levels, and the recycling percentage of Routine mixed low-level waste 3.7 cubic meters 2.5 cubic meters

solid waste dropped. The differences in

) : d I Routine sanitary waste 141 kg/person 142 kg/person
routmi waste ge}rll erat19n ’;‘nblrezcy; ng Recycling 58% of solid waste 50% of solid waste
ercentage are shown in lable 2-2. . . .
P g Routine TRU/MTRU waste 38.2 cubic meters 82.1 cubic meters

Sustainable acquisition refers to the

practice of purchasing items that contain recycled content. The EPA designated seven categories of products
that are known to offer many items that contain recycled content. These categories include paper and paper
products, vehicular products, construction products, transportation products, park and recreation products,
landscaping products, and non-paper office products. DOE requires LANL to review new contract actions
each year and to have a plan to “ensure 95% of new contract actions, including task and delivery orders under
new contracts and existing contracts, require the supply or use of products and services that are energy
efficient, water efficient, bio-based, environmentally preferable, non-ozone depleting, contain recycled
content, or are non-toxic or less toxic alternatives.”

b. Energy, Transportation, and Water Stewardship

The Laboratory’s energy conservation, transportation, and water conservation activities are governed by
DOE Order 436.1, Departmental Sustainability, and EO 13423, Strengthening Federal Environmental,
Energy, and Transportation Management, and EO 13514, Federal Leadership in Environmental, Energy,
and Economic Performance. These orders provide requirements for managing sustainability within the
Laboratory to ensure operations incorporate energy, water, and GHG reduction strategies and commit to
implementing an SSP. Site sustainability seeks to reduce consumption of natural resources so that LANL can
expand and increase mission growth. An environmentally sustainable organization seeks to participate within
its community and seeks to balance economy, society and environment within its operations.

The Laboratory’s SSP identifies appropriate projects that will contribute to meeting the DOE’s sustainability
goals. Performance goals have been established for the Laboratory in these directives, including reductions in
energy intensity, potable and industrial water use, GHG emissions, and waste generation. The Laboratory is
dependent on the success of a number of projects, including the Energy Savings Performance Contract
(ESPC), the SERF expansion, High Performance Sustainable Building (HPSB) implementation,
communication and outreach in conjunction with metering efforts, building automation system night setback
scheduling, and the associated footprint reduction efforts to achieve our energy, water, and GHG
management goals.
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The DOE required its subcontractors to publish SSPs as part of meeting the requirements set forth in its
SSPP. The Laboratory published an FY12 SSP, and Table 2-3 shows the Laboratory’s performance status

toward meeting the sustainability goals.

DOE/NNSA Goal

28% Scope 1 and 2 GHG reduction
by FY20 from an FY08 baseline.

30% energy intensity reduction by
FY15 from an FYO3 baseline.

Individual buildings or processes
metering for 90% of electricity (by
October 1, 2012); for 90% of steam,
natural gas, and chilled water (by
October 1, 2015) where life cycle
cost effective. The site may also
report on potable water and chilled
water as applicable.

Cool roofs, unless uneconomical, for
roof replacements unless project
already has Critical Decision (CD)-2
approval. New roofs must have
thermal resistance of at least R-30.

7.5% of annual electricity
consumption from renewable
sources by FY13 and thereafter (5%
FY10-FY12).

10% annual increase in fleet
alternative fuel consumption by FY15
relative to an FY05 baseline.

Table 2-3

Sustainability Performance Status

Performance Status

The FY11 data (272,477.579 metric tons of
carbon dioxide equivalent [MTCO2e]) shows
a 4.5% decrease from the FY08 baseline
year (285,327.680 MTCO2e) due to the
inclusion of Renewable Energy Certificate
(REC) purchases.

Due to efforts in footprint reduction and
energy conservation, LANL has reduced
energy intensity by 15% (12.9% without the
REC off-set).

LANL has installed electric meters to
account for 91% electricity at the building
level.

All new roofs meet cool roof requirements. In
FY11, LANL replaced 53,027 square feet of
roof space meeting the cool roof
requirements.

LANL exceeded the 5% renewable energy
goal. LANL purchased 45,571 RECs in
FY11. The new annual request represents a
25% increase over previously contracted
levels.

LANL has increased alternative fuel
consumption by 82%, using FY05 as a
baseline.

Planned Actions & Contribution

LANL will pursue REC purchases and explore
renewable energy power purchase
agreements.

LANL will continue to pursue HPSB
implementation, lighting retrofits, heating,
ventilation, and air conditioning (HVAC)
recommissioning, building setback
scheduling, outreach, and footprint reduction
efforts.

LANL estimates a 25% completion rate for
steam and a 5% completion rate for gas by
the end of FY12. LANL will focus on installing
DOE-funded thermal meters in FY12 and
needs to identify the meter installations
necessary to meet the SSPP goals.

LANL standards currently implement cool roof
requirements and all new roofs currently meet
this standard.

The landfill photovoltaic (PV) array will
produce approximately 2,200 megawatt-hour
(MWh) per year and the Abiquiu low flow
turbine will produce approximately 7,000 MWh
per year (18,400 MWh with double credit for
on-site production). The Laboratory used
approximately 421,000 MWh in FY10, and the
estimated percentage for federal on-site
renewable energy is 4.4% once the PV is
operational. LANL will support NNSA to
renegotiate the Los Alamos County (LAC)
Electric Coordination Agreement to support
further third party development of long-term
renewable and carbon neutral energy on-site
generation.

LANL will continue to purchase and use
alternative fuel for security force vehicles. In
addition, LANL has purchased B5 biodiesel
blend for use in equipment and plans to
increase the percentage of biodiesel within the
blend over time.

2-4
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DOE/NNSA Goal

Table 2-3 (continued)

Performance Status

Planned Actions & Contribution

2% annual reduction in fleet
petroleum consumption by FY20
relative to an FY05 baseline.

75% of light duty vehicle purchases
must consist of alternative fuel
vehicles (AFV) by FY00 and
thereafter.

Reduce fleet inventory by 35% within
the next three years relative to an
FYO5 baseline

13% Scope 3 GHG reduction by
FY20 from an FY08 baseline.

15% of existing buildings greater
than 5,000 gross square feet (GSF)
are compliant with the Guiding
Principles (GPs) of HPSB by FY15.

All new construction, major
renovations, and alterations of
buildings greater than 5,000 GSF
must comply with the GPs and where
the work exceeds $5 million, each
are LEED ® — NC Gold certified or
equivalent.

26% water intensity reduction by
FY20 from an FYO7 baseline.

20% water consumption reduction of
industrial, landscaping, and
agricultural (ILA) water by FY20 from
an FY10 baseline.

Divert at least 50% of non-hazardous
solid waste, excluding construction
and demolition debris, by FY15.

Divert at least 50% of construction
and demolition materials and debris
by FY15.

Procurements meet sustainability
requirements and include sustainable
acquisition clause (95% each year).

All data centers are metered to
measure a monthly Power Utilization
Effectiveness (PUE) (100% by FY15)

LANL reduced fleet petroleum use by 6.7%
from FY10. Overall, using FYO5 as a
baseline, LANL has reduced fleet petroleum
use by 21%.

LANL met this goal for FY11. Fleet
management developed an FY09 policy that
states all new vehicle leases must be AFVs.

LANL fleet baseline is 1,570 vehicles and we
currently have 1,550.

Recent investigation revealed that employee
commuting comprises the majority of LANL's
Scope 3 GHG emissions.

Overall, LANL has implemented 38% of the
HPSB GPs within 31 facilities.

Chemistry and Metallurgy Research
Replacement Facility (CMRR)/Radiological
Laboratory Utility Office Building (RLUOB) is
anticipated to achieve at least LEED Silver
as the first LANL facility to achieve LEED
certification. Projects in design and
conceptual design phases are incorporating
LEED requirements.

In FY11, LANL's total water use was
approximately 426 million gallons. Water
intensity has increased by over 34% due to
cooling towers supporting increasing
supercomputing.

LANL has written and implemented a
Landscape Implementation Plan in order to
decrease water used for landscape
irrigation.

In FY11, LANL recycled or diverted 22%
(455 of 2,063 metric tons) of non-hazardous
solid waste, excluding construction and
demolition waste.

In FY11, LANL recycled or diverted 84%
(2,029 of 2,410 metric tons) of reported
construction and demolition (C&D) waste. In
FY11, LANL initiated a Six Sigma Project to
improve the accuracy and completeness of
C&D waste data.

LANL published its sustainable acquisition
plan that includes creation of a sustainable
acquisition policy and a number of
deliverables, including ones that address the
inclusion of sustainable acquisition
provisions or clauses in all new
procurements.

An Environmental and Power Monitoring
System is in place at the Strategic
Computing Complex (SCC) and measures
PUE on a real-time basis.

LANL will continue to right-size the fleet and
expand alternative fuel use to reduce
petroleum consumption.

LANL will continue to replace vehicles with
AFVs.

LANL will evaluate the path necessary to
meet this goal.

LANL is exploring reduced commuting options
in order to reduce GHG emissions and to
increase work productivity and employee
retention.

LANL plans to achieve HPSB compliance by
FY15in 31 selected facilities.

LANL will continue to implement and manage
efforts to address the requirement for
achieving LEED Gold and the 35%
improvement over the American Society of
Heating, Refrigerating and Air Conditioning
Engineers requirement for new projects using
cost effective capital outlay strategies to
achieve long-range operational benefits.

SERF Expansion will reuse 114 million
gallons of water/year. In addition, DOE funded
a site-wide water assessment.

Currently, all of LANL's water use is potable
water and is, therefore, considered part of the
26% water intensity reduction goal reporting.

LANL will continue to identify and implement
opportunities for improvement in non-
hazardous solid waste recycling/diversion in
FY12—-FY15.

LANL will complete the C&D Waste Six Sigma
Project in FY12 and will implement
improvement initiatives in FY13—FY15.

LANL will develop a plan to address identified
gaps in sustainable acquisition reporting
capability, enter appropriate budget requests
and an implementation schedule for the plan,
and develop/assemble an information
technology (IT)-related work package.

LANL will install an Environmental and Power
Monitoring System at the LDCC, and LANL
will also be able to measure environmental
conditions and power in real-time. This system
will enable LANL to continually trend power
and temperature measurements and
systematically optimize efficiencies in the data
centers.
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Table 2-3 (continued)

DOE/NNSA Goal Performance Status Planned Actions & Contribution

Maximum annual weighted average The PUE at the SCC is currently averaging LANL will continue efforts to reduce this

PUE of 1.4 by FY15 1.35, and this number can be improved. The  average to 1.4 or below by FY15. LANL will
PUE at the Laboratory Data continue to use the Environmental Monitoring
Communications Center (LDCC) is Systems at both the SCC and the LDCC to
averaging at 1.65. achieve this goal.

Electronic Stewardship - 100% of LANL is currently piloting the central LANL has a goal of 100% of eligible PCs,

eligible PCs, laptops, and monitors management of Windows desktops and laptops, and monitors with power

with power management actively laptops using SCCM, but does not expectto  management actively implemented and in use

implemented and in use by FY12 meet the FY12 goal. by FY15.

3. DOE Order 5400.5 and 458.1, Radiation Protection of the Public and the
Environment
During 2011, the Laboratory operated under DOE Order 5400.5, Radiation Protection of the Public and the
Environment. During 2012, the Laboratory will implement its replacement, DOE Order 458.1. Both of
these orders establish the requirements to protect the public and the environment against undue risk from
radiation associated with activities conducted by DOE facilities. Protections include the all-pathway public
dose limit of 100 mrem, requirements for clearance of real and personal property, as low as reasonably
achievable (ALARA) public exposure requirements, requirements for environmental monitoring, and all-
pathway dose limits for the protection of biota.

The Laboratory was in compliance with DOE Order 5400.5 during 2011. Public and biota dose assessments,
ALARA assessments, and the clearance of real and personal property are presented in Chapter 3,
Radiological and Non-Radiological Dose Assessment.

4, DOE Order 435.1, Radioactive Waste Management

Laboratory operations generate four types of radioactive wastes: LLW, MLLW, TRU waste, and MTRU
waste. (Waste definitions are provided in the glossary.) MLLW is LLW that also contains a hazardous
(Resource Conservation and Recovery Act [RCRA ]-regulated) component, and mixed TRU waste is TRU
waste with a hazardous component. Only LLW is disposed at LANL; all other radioactive wastes are shipped
off-site for final treatment, if required, and disposal. All aspects of radioactive waste generation, storage, and
disposal are regulated by DOE Order 435.1-1 and DOE Manual 435.1-1. The hazardous component of
MLLW and mixed TRU wastes is also regulated under RCRA and the LANL Hazardous Waste Facility

Permit.

a. Institutional Requirements

All LANL operations that generate, store, treat, or dispose radioactive waste must have a DOE/LASO-
approved Radioactive Waste Management Basis (RWMB). DOE/LASO approved the most recent RWMB
on February 29, 2012, for continued facility operations. The RWMB identifies the physical and
administrative controls to ensure the protection of workers, the public, and the environment. The RWMB
documents that generated wastes (a) will meet the acceptance requirements for a disposal facility, (b) will
meet LANL on-site storage requirements, and (c) can be transported to a disposal facility. Registration,
facility self-inspections, and surveillance of radioactive staging and storage areas ensure LANL radioactive
waste management practices are consistent with the requirements in DOE Order/Manual 435.1.

During FY11, eight Laboratory Facility Operation Directorates (FODs) were approved to generate, treat, or
dispose of radioactive waste. During FY11, 272 internal inspections were conducted at LANL generation,
storage, treatment, and disposal facilities. Six findings were identified; corrective actions were implemented
and closed out. DOE/LASQ participates as an observer on internal inspections to monitor continued

compliance with the RWMB.
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b. Low-Level Waste

The Laboratory disposes LLW off-site at the Nevada Nuclear Security Site (NNSS), at a commercial site
located near Clive, Utah, and on-site at TA-54, Area G. In order to dispose of LLW at Area G,

DOE Order 435.1 requires the Laboratory to have an approved operational Closure Plan and Performance
Assessment/Composite Analysis (PA/CA). The Closure Plan demonstrates the Laboratory’s plan for
decommissioning LLW disposal operations at TA-54, Area G. The TA-54, Area G, Performance
Assessment demonstrates that a reasonable expectation exists that the potential doses to representative future
members of the public and potential releases from the facility will not exceed performance objectives
established in DOE Order 435.1 during a 1,000-year period after closure. The TA-54 Area G Composite
Analysis accounts for all sources of radioactive material that are planned to remain on site at LANL that may
interact with the LLW disposal facility, contributing to the dose projected to a hypothetical member of the
public from Area G. As with the Area G PA, the CA demonstrates a reasonable expectation of compliance
with DOE Order 435.1 performance objectives. The status of Laboratory documents demonstrating DOE
approval to dispose of LLW at TA-54, Area G is presented in Table 2-4. The Laboratory received
authorization from DOE for continued operations from DOE on March 17, 2010.

Table 2-4
DOE Approval to Dispose of LLW at TA-54, Area G

DOE Order 435.1
Requirement LANL Document LANL or DOE Approval

Closure Plan Closure Plan for Los Alamos National Laboratory LANL approval March 2009
Technical Area 54, Area G, LA-UR-09-02012

PA/CA Performance Assessment and Composite Analysis for ~ DOE approval; September 15, 2009, via letter
Los Alamos National Laboratory Technical Area 54, from Thad T. Konopnicki (DOE/Headquarters
Area G, LA-UR-08-06764 [HQ]) to Donald L. Winchell (DOE/LASO)

PA/CA Maintenance Plan Area G Performance Assessment and Composite LANL approval March 2011
Analysis Maintenance Program Plan, LA-UR-11-01522,
March 2011

Authorization to Dispose of  Disposal Authorization Statement for the Department of  Issued March 17, 2010, via letter from

LLW at Area G Energy Los Alamos National Laboratory Area G in James J. McConnell and Randal S. Scott
Technical Area 54 (DOE HQ) to Donald L. Winchell (DOE/LASO)

During FY11, LANL processed

and disposed of approximately 40,000 1/\—
37,000 m® of LLW. This amount o 35,000 -
includes waste generated during 3
. . © 30,000 -
routine operations and by 2
campaigns, such as environmental A 25,000 -
restoration cleanups. During 2 20.000 -
FY11, LLW generation % ' m Off-Site
continued at levels much higher = 15,000 - = On-Site
than in previous years because of 2 10.000 -
American Recovery and 3 ,
Reinvestment Act (ARRA) 5,000 N
funded decontamination and 0+ e
decommissioning (D&D) of EYO07 : .
TA-21 buildings and excavation FY08  Evog FY10 I !
of waste from Material Disposal FY1l

Area B at TA-21 (Figure 2-1).
Approximately 38 percent of this Figure 2-1 LANL LLW disposition
LLW was buried at TA-54 Area G.
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During FY11, LANL generated and processed approximately 98 cubic meters (m®) of MLLW and shipped

these wastes to approved disposal facilities at the NNSS and near Clive, Utah. LANL maintained compliance
with all aspects of its RWMB during 2010.

The Laboratory is implementing a strategy to shift to off-site LLW disposal where feasible and cost-effective,
but continues to dispose of some LLW at TA-54, Area G.

C. Transuranic Waste

The LANL TRU Program manages disposition of transuranic waste in storage and newly-generated
transuranic waste to the Waste Isolation Pilot Plant (WIPP) located east of Carlsbad, New Mexico. The
program also ensures appropriate facilities and equipment are available to prepare legacy and current TRU for
disposal at WIPP. Figure 2-2 presents the cumulative inventory of TRU wastes that have been shipped from
Los Alamos. Most of this

TRU waste was shipped to

WIPP, but some TRU waste

was reclassified to MLLW

after radioassay showed the

waste does not meet the

current definition of TRU

waste and the waste was

shipped to commercial

treatment facilities and

disposed at the NNSS.
During FY11, 522 m’® of
TRU (including MTRU)
were shipped to WIPP, and
99 m? of TRU reclassified to

II\)/I(I;E%;VEIX Z}rlllg}l)\?ﬁ/'lglge Figure 2-2 TRU waste shipping profile

announced a Framework Agreement for Realignment of Environmental Priorities in early January 2012 that
contains several important commitments for TRU waste at LANL. These commitments include (1) complete
removal of all non-cemented aboveground TRU waste stored at Area G as of October 1, 2011 (defined as a
total of 3,706 m® of waste material) by no later than June 30, 2014; (2) complete removal of all newly
generated TRU received at Area G during FY12 and FY13 by no later than December 31, 2014; and

(3) based on projected funding profiles, develop by December 31, 2012, a schedule with pacing milestones for
disposition of the below-ground TRU requiring retrieval at Area G. DOE/NNSA also committed to
complete removal of the aboveground cemented TRU in an efficient and effective manner protective of the

health and safety of workers and the public.
C. COMPLIANCE STATUS

The EPA and NMED regulate Laboratory operations under various environmental statutes (e.g., Clean Air
Act [CAA], Clean Water Act [CWA]) through operating permits, construction approvals, and the
DOE/NMED Consent Order. These permits are designed by the regulatory agencies to allow Laboratory
operations to be conducted while assuring that the public, air, land, soils, water, and biota are protected. The
Laboratory’s compliance performance is an assessment of our protection of the environment. Table 2-5
presents the environmental permits or approvals the Laboratory operated under in 2011 and the specific
operations and/or sites affected. Table 2-6 lists the various environmental inspections and audits conducted at
the Laboratory during 2011. The following sections summarize the Laboratory’s regulatory compliance
performance during 2011.
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Category
RCRA? Permit

Consent Order

CWA°/NPDES"

CWA Sections 404/401

Groundwater I%ischarge Permit,
TA-46 SWWS' Plant

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

Groundwater Discharge Plan,
Domestic Septic Tank/Leachfield
Systems

Groundwater Discharge Plan,
Land Application of Treated
Groundwater From A Pumping
Test At Well R-28

Table 2-5
Environmental Permits or Approvals under which the Laboratory Operated during 2011

Approved Activity

Hazardous Waste Facility Permit: Permitted
hazardous waste storage units: TA-3, TA-50, TA-54,
and TA-55

40 CFR 265 Standards: Interim Status hazardous
waste storage and treatment facilities: TA-14, TA-16,
TA-36, TA-39, and TA-54. Permit applications to be
submitted to NMED.

Legacy and contaminated waste site investigations,
corrective actions, and monitoring; revised to establish
new notification and reporting requirements for
groundwater monitoring data

Ouitfall permit for the discharge of industrial and
sanitary liquid effluents

MSGP' for the discharge of storm water from industrial
activities

NPDES Individual Permit for storm water discharges
from Solid Waste Management Units (SWMUs) and
Areas of Concern (AOCs)

Construction General Permits (17) for the discharge of
storm water from construction activities

COE? Nationwide Permits (five)
Discharge to groundwater

Discharge to groundwater

Discharge to groundwater

Discharge to groundwater

Issue Date

November 1989, renewed
November 2010

Post-1980 hazardous waste
units; Post-1991 mixed waste
units

March 1, 2005; revised
April 20, 2012

August 1, 2007
September 29, 2008

November 1, 2010

June 30, 2008

Not applicable

July 20, 1992;

Renewed January 7, 1998;
Renewal application submitted
on July 2, 2010

Application submitted
August 20, 1996;
Application resubmitted
February 16, 2012
Application submitted

April 27, 2006;

Application resubmitted on
June 25, 2010

Submitted December 20, 2011

Expiration Date
December 2020

Inclusion in Hazardous Waste
Facility Permit or closure

September 20, 2015

July 31, 2012

September 29, 2013

October 31, 2015

July 31, 2011 (proposed
extension until January 31,
2012)

Not applicable
January 7, 2003

Approval pending

Approval pending

Approval Pending

Administering

NMED

NMED

EPA

EPA

EPA

EPA

COE/NMED
NMED

NMED

NMED

NMED

AYYWWNS IDNVITdWOD)
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Table 2-5 (continued)

Category Approved Activity

Air Quality Operating Permit LANL air emissions Renewal 1

(20.2.70 NMAC)

Air Quality Construction Permits Portable rock crusher

(20.2.72 NMAC) Retired and removed from operating permit

Permit number will remain active to track exempt
sources at LANL

TA-3 Power Plant
Permit revision
Permit modification 1, Revision 1
Permit modification 1, Revision 2

1600-kilowatt (kW) generator at TA-33
Permit revision

Two 20-kW generators and one 225-kW generator at
TA-33

Asphalt Plant at TA-60
Permit revision

Data disintegrator
CMRR, RLUOB

Air Quality (Beryllium NESHAPK) Beryllium machining at TA-3-141
Beryllium machining at TA-35-213
Beryllium machining at TA-55-4

Issue Date
August 7, 2009

June 16, 1999
June 15, 2006

September 27, 2000
November 26, 2003
July 30, 2004

March 5, 2009

October 10, 2002
May 28, 2008

August 8, 2007

October 29, 2002
September 12, 2006

October 22, 2003
September 16, 2005
October 30, 1998
December 26, 1985
February 11, 2000

Expiration Date
August 7, 2014

None

None

None
None

None

None
None

None
None
None
None
None

Administering
Agency
NMED

NMED

NMED

NMED
NMED

NMED

NMED
NMED

NMED
NMED
NMED
NMED
NMED

# RCRA = Resource Conservation and Recovery Act.

b NMED = New Mexico Environment Department.

° CWA = Clean Water Act.

d NPDES = National Pollutant Discharge Elimination System.
® EPA = US Environmental Protection Agency.

f MSGP = Multi-Sector General Permit.

9CcoE=US Army Corps of Engineers.

h SWWS = Sanitary Wastewater System (Plant).

! Permit was administratively continued through 2011.

] NMAC = New Mexico Administrative Code.

k NESHAP = National Emission Standards for Hazardous Air Pollutants.
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Table 2-6
Environmental Inspections and Audits Conducted at the Laboratory during 2011

Date Purpose Performing Entity
3/8/11-3/10/11 Environmental Management System audit Third Party Certifier
9/8/2011 TA-50 Radioactive Liquid Waste Treatment Facility (RLWTF) Groundwater NMED

Discharge Plan
9/27/11-9/28/11 Title V Operating Permit compliance inspection NMED
9/7/11-9/21/11 Environmental Management System audit Internal Assessment
8/23/11-8/25/11 Evaluation of Radionuclide NESHAP compliance program Third Party Evaluator
1. Resource Conservation and Recovery Act
a. Introduction

As a research facility, the Laboratory produces a wide variety of hazardous wastes. Wastes are generated
primarily from research and development (R&D) activities, processing and recovery operations, D&D
projects, and environmental restoration activities. Most of these waste streams are in small quantities
compared with industrial facilities of comparable size because of the relatively diverse activities and the many
research projects at the Laboratory.

RCRA, as amended by Hazardous and Solid Waste Amendments (HSWA) of 1984, establishes a
comprehensive program to regulate hazardous wastes from generation to ultimate disposal. The EPA has
authorized the State of New Mexico to implement the requirements of the program, which it does through
the New Mexico Hazardous Waste Act and regulations found in the NMAC, Title 20, Chapter 4, Part 1, as

revised.

The federal and state laws regulate management of hazardous wastes based on a combination of the facility’s
status, the quantities of waste generated, and the types of waste management conducted by the facility.
Certain operations require a hazardous waste facility permit, often called a RCRA permit. The LANL
hazardous waste facility permit was initially granted in 1989 for storage and treatment operations and was
renewed in 2010.

b. RCRA Permitting Activities

The LANL Hazardous Waste Facility Permit was issued by NMED on November 30, 2010, and became
effective December 30, 2010. The Permit, which regulates 22 container storage units, one storage tank
system, and one stabilization unit, included new operating requirements for the units, as well as increased
reporting and notification requirements to the New Mexico Environment Department - Hazardous Waste

Bureau (NMED-HWB) and the public.

As part of fulfillment of permit notification requirements, on January 11, 2011, LANL provided confirmation
to NMED-HWaB that the contingency plan was distributed to all entities that have emergency
memorandums of understanding or mutual assistance agreements with DOE/LASO. Additionally, in
accordance with Permit Section 2.4.7(4) a notice of a resolved manifest discrepancy with WIPP was sent to
NMED-HWSB on April 7, 2011. Notification to NMED-HWB and a public notice about the establishment
of an electronic information repository and the location of the physical repository for the LANL Hazardous
Waste Facility Permit was transmitted in July 2011. The electronic version of the repository will be known as
the Electronic Public Reading Room (EPRR) and the Hardcopy Public Reading Room (HPRR) is located at
J. Robert Oppenheimer Study Center and Research Library, 4200 West Jemez Road at Casa Grande in

Los Alamos. Training on use and access to documents within the Public Reading Rooms was conducted in
October 2011; public notice was given via electronic mail, newspaper, and mailing.

As required by Permit Section 1.17, four quarterly and one annual demolition activity notifications were
submitted to NMED-HWRB. Responses to comments that arose during the NMED-HWB review of the

notifications also occurred on three occasions. These reviews included requests for 30-day notification on
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demolition activities for buildings, changing in format and descriptions within the notification table, and
corrections of errors.

Reporting requirements associated with the Permit included the submittal of a summary of instances of

noncompliance and releases during fiscal year 2011 and a report of waste minimization at LANL for fiscal
year 2011 in November 2011. A Community Relations Plan was also established, published on the LANL
environmental web page, and submitted to NMED-HWB after comments were solicited and incorporated

from the public.

In July 2011, per Section 1.4.1 of the renewed LANL Hazardous Waste Permit, the Laboratory submitted
documents associated with numerous interim status units to the NMED-HWB. The submittal of these
documents occurred on July 18, 2011 after a two-week extension was granted by the NMED-HWB due the
closure of the Laboratory during the Las Conchas Fire. The documents submitted to meet the requirements
of Section 1.4.1 of the Permit included two closure plans, a request for alternative closure requirements, a
request to review and approve a previously submitted closure certification report, and a permit modification
request to add two units to the Permit. Closure plans were submitted for the TA-39 open detonation unit
(TA-39-57) and the TA-14 open burning and open detonation units (TA-14-23). The closure plan and
request for alternative closure requirements was submitted for the TA-54, Area G, Shafts 145 and 146
interim status container storage unit, and a request for review and approval of closure documentation for the
TA-54, Area L Storage Shafts 36 and 37 Interim Status Container Storage Unit. Lastly, a Class 3 permit
modification request was submitted to add two interim status open detonation treatment units to the LANL
Hazardous Waste Facility Permit. An informational public pre-meeting was conducted prior to submittal of
the permit modification request; and a public notice, public comment period, and an additional public
information meeting commenced after the submittal of the permit modification request.

In March 2011, the Laboratory submitted a request for review and approval of 11 Class 1 permit
modifications to the LANL Hazardous Waste Facility Permit. The modifications revised the emergency
equipment lists, clarified permit conditions, and inspection activities, added and removed structures from
permitted units, and revised figures and text associate with these clarifications, additions, and removals. A
public notice was sent out via mailing in March 2011 and the proposed modifications were approved on
June 3, 2011.

Two additional Class 1 permit modification packages were submitted in August 2011. One included changes
associated with units at TA-3 and TA-55. The modifications revised the descriptions in Sections A.1 and A.5
in Attachment A, Section E.1 in Attachment E, and Section 2.0 in Attachment G.18. The other permit
modification submitted included changes to Table D-1 within Attachment D (Contingency Plan) and
Section F.1 within Attachment F (Personnel Training Plan). Public notice of these changes was sent out via
mailing in August 2011, and both modifications were approved by NMED-HWB in October 2011.

On August 18, 2011, the Laboratory submitted a Class 2 permit modification request to add the Transuranic
Waste Facility at TA-63 to the LANL Hazardous Waste Facility Permit. An informational public pre-
meeting was held prior to the submittal of the modification request in June 2011, and a public notice, public
comment period and an additional public information meeting were conducted after the submittal of the
permit modification request. On October 24, 2011, NMED requested the modification be changed to a Class
3 Permit Modification and determined that all of the administrative requirements of the modification request
were complete.

No hazardous waste management units at the Laboratory underwent full closure activities in 2011.

c. Other RCRA Activities

The compliance assurance program performed Laboratory self-assessments to determine whether hazardous
waste and mixed waste are managed to meet the requirements of federal and state regulations, DOE orders,
and Laboratory policy. The program communicated findings from these self-assessments to waste generators,
waste-management coordinators, and waste managers who help line managers implement appropriate actions
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to ensure continual improvement in LANL’s hazardous waste program. In 2011, the Laboratory completed
1,414 self-assessments.

d. RCRA Compliance Inspections and Notices of Violation

From June 13, 2011, to June 16, 2011, NMED conducted a hazardous waste compliance inspection at the
Laboratory. NMED noted one violation from this inspection. In August 2011, NMED-HWB issued LANS
and DOE a Notice of Violation and Resolution identifying three counts on the single violation that was
noted during the June 2011 inspection. A penalty was not assessed because it was determined that the
violation was adequately addressed and no further action was required.

e. Site Treatment Plan

In October 1995, the State of New Mexico issued a Federal Facility Compliance Order to DOE and the
University of California (UC), requiring compliance with the Site Treatment Plan (STP). On June 1, 2006,
LANS replaced UC as the operating contractor at LANL, and LANS assumed responsibility for compliance
with the order. The plan documents the use of off-site facilities for treating and disposing of mixed waste
generated at LANL and stored for more than one year. In fiscal year 2011, the Laboratory shipped
approximately 73 m® of STP-covered MLLW and approximately 203 m® of covered MTRU waste for

treatment and disposal.

f. Compliance Order on Consent

The Compliance Order on Consent (Consent Order) is an enforcement document that prescribes the
requirements for corrective action at the Laboratory. The purposes of the Consent Order are (1) to define the
nature and extent of releases of contaminants at, or from, the facility; (2) to identify and evaluate, where
needed, alternatives for corrective measures to remediate contaminants in the environment and prevent or
mitigate the migration of contaminants at, or from, the facility; and (3) to implement such corrective
measures. The Consent Order supersedes the corrective action requirements previously specified in Module
VIII of the Laboratory’s Hazardous Waste Facility Permit and applies to SWMUSs and AOC:s subject to
RCRA and HSWA requirements, but not to sites that are regulated by DOE under the Atomic Energy Act,
such as those containing or releasing radionuclides. The Consent Order does not apply to those SWMUs and
AOC:s that received “no further action” decisions from EPA when it had primary regulatory authority. A
description of the Consent Order work done in 2011 is presented in Chapter 9 of this report.

In 2011, the Laboratory submitted 177 deliverables (plans and reports) required by the Consent Order on
time to NMED (see Tables 9-1 and 9-2 in Chapter 9 of this report).

Figure 2-3 shows each aggregate area, as defined by the Consent Order, and indicates the status of LANL
investigation activities in these aggregate areas as (1) complete, (2) in progress, or (3) pending. For those
aggregate areas presented as complete in Figure 2-3, all investigation activities have been completed, and no
additional field sampling campaigns, investigation reports, or corrective measures activities are anticipated.
Aggregate areas listed as in progress include sites or areas where field sampling campaigns or corrective
measure activities are currently being conducted, or investigation reports are being prepared or finalized.
Aggregate areas listed as pending include sites or areas where work plan preparation and field sampling
campaigns have not yet started. As of December 2011, scheduled investigation activities are complete at six
aggregate areas, in progress at 21 aggregate areas, and pending at two aggregate areas.
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Figure 2-3 Aggregate areas as defined for the NMED Consent Order and their status. Status is shown as aggregrate
area activities complete, activities in progress, or activities pending.

g. Solid Waste Disposal

LANL sends sanitary solid waste (trash) and construction and demolition debris for transfer through the
Los Alamos County Eco-Station on East Jemez Road. The DOE owns the property and leases it to

Los Alamos County under a special-use permit. Los Alamos County operates this transfer station and is
responsible for obtaining all related permits for this activity from the state. The transfer station is registered
with the NMED Solid Waste Bureau. Laboratory trash sent to the transfer station in 2011 included

1,596 metric tons of trash and 108 metric tons of construction and demolition debris. Through LANL’s
recycling efforts in 2011, 2,569 metric tons of material was recycled and did not go to a landfill.

h. Other RCRA Non-Compliances

In December 2011, a report that is required by Permit Section 1.9.14 of the LANL Hazardous Waste Facility
Permit was submitted to NMED-HWB. The report listed instances of non-compliance with the Permit and
any releases from or at a permitted unit that did not pose a threat to human health or the environment. From
December 30, 2010, through September 30, 2011, there were no releases of hazardous waste or hazardous
waste constituents from or at a permitted unit. The report detailed 12 instances of non-compliance that were
recorded from the effective date of the permit through September 30, 2011. The instances of non-compliance
included five occurrences that damaged/missing equipment or damaged structures were not mitigated within
24 hours, one case of multiple drums requiring relabeling, an occasion in which a required inspection was
missed, one example of a drum that was not overpacked within 24 hours, one instance of storage of an
ignitable waste container in a structure that did not have lightning protection, and two instances in which a
required notification or distribution did not occur within the permit-required time frame. None of these
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incidents resulted in any actual or potential hazards to the environment and human health outside the facility,
and no material was lost or had to be recovered as a result of any of these incidents.

2, Toxic Substances Control Act

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

During 2011, the Laboratory shipped 148 containers of PCB waste off site for disposal or recycling. The
quantities of waste disposed of included 2.4 Ib (1.1 kg) of capacitors and 70,902 1b (32,155 kg) of fluorescent
light ballasts. The Laboratory manages all wastes in accordance with 40 Code of Federal Regulations (CFR)
761 manifesting, record keeping, and disposal requirements. PCB wastes go to EPA-permitted disposal and
treatment facilities. Light ballasts go off-site for recycling. The primary compliance document related to 40
CFR 761.180 is the annual PCB document log that the Laboratory maintains on file for possible inspection
by EPA Region 6. The renewal request for the Area G PCB disposal authorization was withdrawn in 2006.
During 2011, EPA did not perform a PCB site inspection. Approximately five TSCA reviews were
conducted on imports and exports of chemical substances for the Laboratory’s Property Management Group

Customs Office.

3. Comprehensive Environmental Response, Compensation, and Liability Act
a. Land Transfer
No new land transfer activities took place during 2011. Land transfers and conveyances have been put on hold

until DOE and LANS implement DOE Order 458.1, Radiation Protection of the Public and the

Environment.

b. Natural Resource Damage Assessment

Under a memorandum of agreement established in 2008, the DOE and several other federal, state, and tribal
entities in the region continued to work towards completing a natural resources damages assessment (NRDA)
tor LANL. Participating entities include the DOE, the Department of Interior, the Department of
Agriculture, the State of New Mexico, and the Pueblo de San Ildefonso, Santa Clara Pueblo, and Jemez
Pueblo (collectively known as the Trustee Council).

The Trustee Council assesses injuries to natural resources (including air, surface water, groundwater, soils,
and biota) that have resulted from the release of hazardous substances from LANL. The final objective of the
NRDA process is to restore, rehabilitate, or replace services provided by injured natural resources.

The LANL Natural Resource Trustee Council released a pre-assessment screen in January 2010. In
September 2010, the DOE completed procurement of an NRDA contractor to support Trustee Council
development of an assessment plan for a full-scale assessment. Completion of the assessment plan is
anticipated in 2012.

4, Emergency Planning and Community Right-to-Know Act

a. Emergency Planning Notification

The Laboratory is required to comply with the Emergency Planning and Community Right-to-Know Act
(EPCRA) of 1986 and Executive Order 13423, Strengthening Federal Environmental, Energy, and
Transportation Management. Title III, Sections 302-303, of EPCRA require the preparation of emergency
plans for more than 360 extremely hazardous substances if stored in amounts above threshold limits. The
Laboratory is required to notify state and local emergency planning committees (1) if any changes at the
Laboratory might affect the local emergency plan or (2) if the Laboratory’s emergency planning coordinator
changes. No updates to this notification were made in 2011.
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b. Emergency Release Notification

Title ITI, Section 304, of EPCRA requires facilities to provide emergency release notification of leaks, spills,
and other releases of listed chemicals into the environment if these chemicals exceed specified reporting
quantities. Releases must be reported immediately to the state and local emergency planning committees and
to the National Response Center. No leaks, spills, or other releases of chemicals into the environment
required EPCRA Section 304 reporting during 2011.

c. Material Safety Data Sheet/Chemical Inventory Reporting

Title III, Sections 311-312, of EPCRA require facilities to provide an annual inventory of the quantity and
location of hazardous chemicals above specified thresholds present at the facility. The inventory includes
hazard information and the storage location for each chemical. The Laboratory submitted a report to the
State Emergency Response Commission and the Los Alamos County Fire and Police Departments listing
28 chemicals and explosives at the Laboratory stored on site in quantities that exceeded reporting threshold
limits during 2011.

d. Toxic Release Inventory Reporting
Executive Order 13423 requires all federal facilities Table 2-7
to comply with Title III, Section 313, of EPCRA.

This section requires reporting of total annual Summary of 2011

releases to the environment of listed toxic chemicals Reported Releases under EPCRA Section 313
that exceed activity thresholds. LANL operations

exceeded the threshold for use of lead in 2011 and, ——— Rl s .
therefore, was required to report the uses and releases Al Emissions 551
of this chemical. The largest use of reportable lead is Water Discharges 0.39
at the on-site firing range where security personnel On-Site Land Disposal 5,706
conduct firearms training. Table 2-7 summarizes the Off-Site Waste Transfers 5,775

reported releases in 2011.

5. Federal Insecticide, Fungicide, and Rodenticide Act

The Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) regulates the manufacturing of pesticides
and protection of workers who use these chemicals. Sections of this act that apply to the Laboratory include
requirements for certification of workers who apply pesticides. The New Mexico Department of Agriculture
has the primary responsibility to enforce pesticide use under the act. The New Mexico Pesticide Control Act
applies to the licensing and certification of pesticide workers, record keeping, equipment inspection, as well as
application, storage, and disposal of pesticides.

The New Mexico Department of Agriculture did not conduct assessments or inspections of the Laboratory’s
pesticide application program in 2011.

Table 2-8 shows the amounts of pesticides and herbicides the Laboratory used in 2011.

6. Clean Air Act

In 2010, a revision to the Title V Operating Permit was requested by LANL. The revision will incorporate
conditions from NSR permit 2195-N, the construction permit for RLUOB, which is part of CMRR. The
Operating Permit will be taking on a new NMED standardized format, so all sections within the permit will
be revised. With the permit open for revision, NMED will also include the permit conditions from the
recently revised New Source Review (NSR) Permit 2195B-M2, which is the permit for the TA-3 Power
Plant and Combustion Turbine Generator. The revised permit is expected to become effective in 2012.

The Title V Operating Permit requires the Laboratory to submit an Annual Compliance Certification to
NMED. As the name implies, the report is signed by Laboratory management certifying compliance with the
Title V Operating Permit. As part of this report, any permit deviations are also included. In 2011, the
Laboratory had five deviations from Operating Permit conditions. The deviations consisted of two with
Asphalt Plant conditions and three with TA-33 1,600-kW generator conditions. The Asphalt Plant had two
occasions during 2011 when deviations occurred regarding visible emissions of fugitive dust. The condition
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Table 2-8 where the deviations occurred requires that no
Herbicides and Pesticides Used at LANL in 2011 visible dust emissions occur for greater than
2 minutes in a 10 minute period.
Herbicides Amount The three deviati . Lo TA
Velossa (5905-579) 142 gal. e t ree (?V_latlons rom the -33 geperator
o permit conditions were due to the operation of the
Roundup Pro (Liquid) 36 oz.

unit outside of the hours listed in the permit. The

velpar L (Liquid) 12gal. unit operated outside of the permitted hours (7 a.m.
Insecticides Amount to 5 p.m.) on three consecutive days to complete a
Advion ANT Bait (Gel) 79 project involving national security. In addition, the
Maxforce Ant Bait (granular) 1275 0z, unit has a condition to not operate more than eight
Maxforce Ant Bait Stations (Bait) 355 hours Pler day. On two of thebﬂ}fee da};s Whe(;l t};le
Maxforce Ant Bait (gel) 0420z national security project was being performed, the
eight hour operation condition was exceeded. No
Suspend SC 4.56 oz. .
excess emissions occurred as a result of these
Wasp Freeze 8 oz.

deviations or from any of the Laboratory permitted
Water Treatment Chemicals Amount (lb) sources during 2011.

Houghton Purob I 2,981 . . . .
aughton Purobrom (granuler) LANL met all required reporting deadlines during

Garratt-Callahan 316-T 6.5 2011

Sump Buddy 7 '

In 2011, LANL provided the third annual GHG
: : = emissions report to NMED, as required by

Bird-X Bird Proof (Liquid) 100z. 20.2.87 NMAC. The 2011 report provided

emissions of carbon dioxide (CO,) and methane

(CH,) for the 2010 calendar year. The amount of these two gases emitted during 2010 was approximately
60,460 metric tons of CO, equivalents from the combustion of fossil fuels. The 2011 emissions for these two
gases were approximately 59,327 metric tons of CO; equivalents from the combustion of fossil fuels. The
Laboratory also completed the first EPA required GHG emissions report in 2011, for emissions during
calendar year 2010. The DOE has set aggressive goals to reduce GHG emissions; the data submitted in the
annual emission reports will be used to track progress made towards these goals.

Repellant Amount

Under the Title V Operating Permit program, LANL is considered a major source of pollutants, based on the
potential to emit NOx, CO, and volatile organic compounds (VOCs). In 2011, the TA-3 power plant and
boilers located across the Laboratory were the major contributors of NOx, CO, and particulate matter (PM).
However, LANL’s highest emissions are still significantly lower than the permit limits, for example NOx
emissions contributed to approximately 22% of the permit limit, 17% for CO, and 0.4% for PM. R&D
activities were responsible for most of the VOC and hazardous air pollutant emissions. Table 2-9 summarizes
these data.

Table 2-9
Calculated Emissions of Regulated Air Pollutants Reported to NMED in 2011

Pollutants® (tons)

Emission Units NO, SO, PM CcoO VOCs HAPs
Asphalt Plant 0.03 0.003 0.02 1.17 0.005 0.005
TA-3 Power Plant (3 boilers) 13.0 0.32 1.8 9.0 12 0.42
TA-3 Power Plant (combustion turbine) 1.76 0.13 0.24 0.37 0.08 0.05
Regulated Boilers 6.7 0.0424 0.6 48 0.40 0.13
R&D Chemical Use NA® NA NA NA 6.4 26
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Table 2-9 (Cont.)

Pollutants® (tons)

Emission Units (cont.) NOx SO« PM CO VOCs HAPs
Degreaser NA NA NA NA 0.011 0.011
Data Disintegrator NA NA 0.06 NA NA NA
Carpenter Shops NA NA 0.07 NA NA NA
Stationary Standby Generators® 6.2 0.18 0.30 145 0.25 0.002
Miscellaneous Small Boilers® 27.6 0.17 22 22.3 155 0.53
TA-33 Generators (4 units) 4.95 0.74 0.17 4.03 0.09 <0.001
TOTAL 60.24 1.589 5.46 43.12 9.986 3.618

#NOx = Nitrogen oxides; SOx = Sulfur oxides; PM = Particulate matter; CO = Carbon monoxide; VOCs = Volatile organic compounds;
HAPs = Hazardous air pollutants.

b NA = Not applicable.

¢ Emissions units in these categories are exempt from construction permitting and annual emission inventory reporting requirements and
are not included in Figure 2-4.

LANL staft calculates air emissions using
emission factors from source tests,
manufacturer’s data, and EPA documents.
Calculated emissions are based on actual
production rates, fuel usage, and/or material
throughput. To satisfy requirements found in
20.2.73 NMAC, Notice of Intent and
Emissions Inventory Requirements, and the
Title V Operating Permit, LANL submits an
annual Emissions Inventory Report and
semi-annual Emissions Reports, respectively,
to NMED. Figure 2-4 depicts a five-year
history of criteria pollutant emissions.
Emissions from 2007 through 2011 are very

similar and remain relatively constant.

a. New Mexico Air Quality Figure 2-4 LANL criteria pollutant emissions from 2007 through
Control Act I .

. . 2011 for annual emissions inventory reporting.

i Permits

Totals from the emissions inventory report do not
include small boilers or standby generators.

LANL reviews plans for new and modified
projects, activities, and operations to identify all
applicable air quality requirements including the need to apply for construction permits or to submit
notifications to NMED. In August 2009, NMED renewed and issued the Title V Operating Permit. During
2010, the Laboratory requested a Title V Operating Permit revision. The permit revision will include
requirements from the CMRR-RLUOB NSR permit as well as conditions from the TA-3 Power Plant NSR
permit, which was revised and issued in 2011. LANL submitted eight exemption notifications to NMED
during 2011. The exemptions were for boilers, heaters, a cooling tower, an evaporator, and a small electrical
generator. During 2011, LANL operated under the air permits listed in Table 2-5.

ii. Open Burning

LANL may perform open burning under 20.2.60 NMAC (Open Burning) or 20.2.65 NMAC (Smoke
Management) to thin vegetation and reduce the threat of fire. LANL did not perform any open burning
during 2011.

2-18 Los Alamos National Laboratory Environmental Report 2011



COMPLIANCE SUMMARY

i1i. Asbestos

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

LANL continued to perform renovation and demolition projects in accordance with the requirements of the
asbestos NESHAP. In 2011, 29 large renovation and demolition projects were completed. NMED was
provided advance notice on each of these projects. All waste was properly packaged and disposed of at
approved landfills. To ensure compliance, the Laboratory conducted internal inspections of job sites and
asbestos packaging approximately monthly.

b. Federal Clean Air Act

i. Ozone-Depleting Substances

Title VI of the CAA contains specific sections that establish regulations and requirements for ozone-
depleting substances (ODS), such as halons and refrigerants. The main sections applicable to the Laboratory
prohibit individuals from knowingly venting or otherwise releasing into the environment any refrigerant or
refrigerant substitute during maintenance, repair, service, or disposal of halon fire-suppression systems and air
conditioning or refrigeration equipment. All technicians who work on refrigerant systems must be EPA-
certified and must use certified recovery equipment. The Laboratory is required to maintain records on all
work that involves refrigerants and the purchase, usage, and disposal of refrigerants. The Laboratory’s
standards for refrigeration work are covered under Criterion 408, EPA Compliance for Refrigeration

Equipment, of the LANL Operations and Maintenance Manual.

The Laboratory continued to work at eliminating the use of Class I and Class II ODS. Class I and Class 11
ODS are the refrigerants that have high ozone-depleting potentials. In 2011, the Laboratory removed
approximately 210 Ib of Class I ODS and 4,063 1b of Class IT ODS from the active inventory.

ii. Radionuclides

Emissions of airborne radionuclides (other than radon) are regulated under the Radionuclide NESHAP. This
rule limits to 10 mrem/yr the effective dose equivalent of airborne releases of radioactive material from a
DOE facility, such as LANL, to any member of the public. The 2011 annual dose to the maximally exposed
individual (MEI), as calculated using EPA-approved methods, was 3.53 mrem. The location of the highest
dose was a business on DP Road. Emissions of radionuclides from the environmental remediation work at
Materials Disposal Area B, as measured on environmental air monitoring stations, contributed the majority of
oft-site dose. See Chapter 4 for more information about these emissions.

7. Clean Water Act

a. NPDES Industrial and Sanitary Point Source Outfall Self-Monitoring Program

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

LANS and DOE/NNSA are co-permittees of the NPDES permit covering Laboratory operations. EPA
Region 6 in Dallas, Texas, issues and enforces the permit. NMED certifies the EPA-issued permit and
performs some compliance-evaluation inspections and monitoring for the EPA. From January 1, 2010,
through October 10, 2011, the Laboratory’s point-source NPDES permit contained 15 permitted outfalls
that include one sanitary outfall and 14 industrial outfalls. The EPA deleted four outfalls from the permit on
October 11, 2011, bringing the total to 11 (Table 2-10). To facilitate full compliance with the requirements
in the current permit, the Laboratory is planning to eliminate outfalls and to add additional treatment
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technologies. The Laboratory’s NPDES permit is available online at

http://www.lanl.gov/environment/h20/docs/NM0028355 NPDESPermitMod 070717.pdf. Outfalls listed
on the current permit that did not discharge in CY11 include the following.

o Outfall 024129: The TA-21 Steam Plant has not been used since 2007 and was deleted
October 11, 2011.

o Outfall 034021: Air washers at CMR that were engineered to operate without discharging in late
2007 were deleted October 11, 2011.

o Outfall 034130: The TA-11 cooling tower has not discharged since January 2010 and was deleted
October 11, 2011.

o Outfall 034185: The DARHT cooling tower has not discharged since July 2010 and was deleted
October 11, 2011.

o Outfall 054055: The High Explosives Wastewater Treatment Facility (HEW'TF) currently uses a
thermal evaporator.

e Outfall 051: The RLWTTF currently uses a thermal evaporator.

Table 2-10
Volume of Effluent Discharge from NPDES Permitted Outfalls in 2011

Watershed 2011 Discharge

Outfall Number TA-Bldg Description (Canyon) (oal)
02A129 21-357 TA-21 Steam Plant (deleted October 11, 2011) Los Alamos 0

03A048 53-963/978 LANSCE Cooling Tower Los Alamos 22,867,400
051 50-1 TA-50 Radioactive Liquid Waste Treatment Facility Mortandad 0

03A021 3-29 CMR Building Air Washers (deleted October 11, 2011) Mortandad 0

03A022 3-2238 Sigma Cooling Tower Mortandad 839,560
03A160 35-124 National High Magnetic Field Laboratory Cooling Tower Mortandad 263,496
03A181 55-6 Plutonium Facility Cooling Tower Mortandad 1,224,015
13s 46-347 Sanitary Wastewater Treatment Plant Sandia 106,586,000
001 3-22 Power Plant (includes treated effluent from Outfall 13S) Sandia 111,154,200
03A027 3-2327 Strategic Computing Complex Cooling Tower Sandia 13,971,700
03A113 53-293/952 LANSCE Cooling Tower Sandia 762,565
03A199 3-1837 Laboratory Data Communications Center Sandia 12,974,800
03A130 11-30 TA-11 Cooling Tower (deleted October 11, 2011) Water 0

03A185 15-312 DARHT Cooling Tower (deleted October 11, 2011) Water 0

05A055 16-1508 High Explosives Wastewater Treatment Facility Water 0

2011 Total: 164,057,736

The Laboratory’s current NPDES outfall permit requires weekly, monthly, quarterly, and yearly sampling to
demonstrate compliance with effluent quality limits. The Laboratory reports analytical results to EPA and
NMED at the end of the monitoring period for each respective outfall category. During 2011, none of the
78 samples collected from the SWWS Plant’s outfall exceeded effluent limits; however, seven of the

1,335 samples collected from industrial outfalls exceeded effluent limits (described below). Monitoring data
obtained from sampling at NPDES permitted outfalls are in Supplemental Data Tables S2-1 and S2-2

available online at http://www.intellusnmdata.com.
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The following is a summary of the corrective actions the Laboratory took during 2011 to address the NPDES
outfall permit non-compliances cited above:

034022 May 5, 2011 Copper = 50.5 ug/L: Possible piping contamination from historical use. The
outfall was tied in to the sanitary collection system on November 15, 2011.

034022 July 14, 2011 Copper = 138 ug/L: The float on the large interior basement sump has been reset
to prevent overflow into the outfall pipe when the building cooling system calls for make-up water.
The outfall was tied in to the sanitary collection system on November 15, 2011.

034027 August 9, 2011 Total Residual Chlorine (TRC) = 0.19 mg/L: The observed flow at Outfall
03A027 at the time of the exceedance was approximately 1 gpm. Upon investigation, this unexpected
discharge (~1 gpm) was traced to a leaking valve on the fire suppression system for the inactive
TA-3-285 cooling tower. A dechlorination mat was installed at the end of the outfall pipe at

4:45 p.m. on August 9, 2011, and will remain in place until the leaking valve can be repaired. The
leaking valve was examined and tightened as much as possible. The leak is potable water. The fire
suppression system continues to drip, so in the future, whenever the discharge from the SCC is
diverted away from Outfall 03A027 because of the on-going line plug investigation, the
dechlorination mat will be installed.

034027 August 9, 2011 Total Residual Chlorine (TRC) = 0.19 mg/L:

Original Report: The observed flow at Outfall 03A027 at the time of the exceedance was
approximately 1 gallon per minute (gpm). The facility had diverted the normal effluent discharge

(~ 20-30 gpm) from the SCC cooling tower to the sanitary collection system in order to examine the
effluent discharge line for possible plugs. Upon investigation, this unexpected discharge (~1 gpm) was
traced to a leaking valve on the fire suppression system for the inactive TA-3-285 cooling tower. A
dechlorination mat was installed at the end of the outfall pipe at 4:45 p.m. on August 9, 2011, and
will remain in place until the leaking valve can be repaired.

Update to Original Report: The leaking valve was examined and tightened as much as possible. The
leak is potable water. The fire suppression system continues to drip. When the effluent from the SCC
cooling tower is directed back to the outfall (~ 20-30 gpm), the dechlorination mat will be removed
because there is sufficient dechlorination chemical in the effluent to neutralize the drip of potable
water from the fire suppression system. There are plans to continue investigating the integrity of the
line that will require diverting the normal effluent discharge (~ 20-30 gpm) from the SCC cooling
tower to the sanitary collection system. Whenever the discharge from the SCC is diverted away from
Outfall 03A027, the dechlorination mat will be installed to neutralize any chlorine coming from the
continuous potable water drip (~1 gpm) from the fire suppression system.

034199 August 31, 2011 TRC = 0.97 mg/L: The cooling tower’s water treatment system ran out of
chlorine neutralizer. The facility was notified of the TRC exceedance at 11:16 a.m. The discharge was
diverted to the sanitary collection system at 11:44 a.m. until more neutralizer was delivered to the
facility. Chlorine neutralizer was delivered to the facility. Discharge to Outfall 03A199 was restored
at approximately 12:50 p.m. on August 31, 2011.

001 September 8, 2011 E. Coli = > 2,420 ¢fu/100 mL: The weekly compliance E. Coli result was

> 2,420 cfu/100 mL from a sample collected September 8, 2011, at 1:54 p.m. This exceeds the daily
maximum permit limit of 410 cfu/100 mL. Three E. Coli operational samples were collected from
the old cooling tower basin (TA-3-0058) with results of 3.1, 13.4, and < 1.0 ¢fu/100 mL. The cause
of the high reading at the outfall was investigated but not determined.

034048 September 6, 2011 TRC = 1.50 mg/L: The cause of the exceedance was an air bubble in the
sulfite feed line. The primary pump normally releases approximately 6 gallons/day into blow down
water to dehalogenate the water. For a period of time, this bubble blocked addition of sulfite into the
blow down, resulting in the exceedance. Corrective actions included venting the sulfite feed lines to
prevent air blockages, ensuring sulfite backup pumps are on hand to replace pumps as needed,
installation of chlorine loops on both cooling towers, inspection by vendor to help ensure system is
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working as designed, and future installation of a paging system to notify facility operations staff of all
alarms at the cooling towers related to analyzers/probes measuring NPDES parameters such as
chlorine, arsenic, and pH.

o 034160 December 15, 2011 Copper = 0.0404 mg/L: Upon notification that the effluent exceeded the
total copper limit, the facility stopped further discharges from NPDES Outfall 03A160. The ion
exchange resins were changed out on January 10, 2012. Operational sampling continues to confirm
the treatment system is operating properly.

b. NPDES Sanitary Sewage Sludge Management Program

The Laboratory’s TA-46 SWWS Plant is an extended-aeration, activated-sludge sanitary wastewater
treatment plant. The activated-sludge treatment process requires periodic disposing of excess sludge (waste-
activated sludge) from the plant’s clarifiers to synthetically lined drying beds. After air-drying for a minimum
of 90 days to reduce pathogens, the dry sludge is characterized and disposed of as a New Mexico Special
Waste. During 2011, the SWWS Plant generated approximately 23.5 dry tons (46,901 dry Ib) of sewage
sludge. All of this sludge was disposed of as a New Mexico Special Waste at a landfill authorized to accept

this material.

c. NPDES Storm Water Construction Permit Program

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

LANL and the general contractor apply individually for NPDES CGP coverage and are co-permittees at
most construction sites. Compliance with the NPDES CGP includes developing and implementing a Storm
Water Pollution Prevention Plan (SWPPP) before soil disturbance can begin and conducting site inspections
once soil disturbance has commenced. A SWPPP describes the project activities, site conditions, best
management practices (erosion control measures), and permanent control measures required for reducing
pollution in storm water discharges and protecting endangered or threatened species and critical habitat.
Compliance with the NPDES CGP is demonstrated through periodic inspections that document the
condition of the site and also identify corrective actions required to keep pollutants from moving off the
construction site. Data collected from these inspections are tabulated weekly, monthly, and annually in the
torm of Site Inspection Compliance Reports.

During 2011, the Laboratory implemented and maintained 45 construction site SWPPPs and addendums to
SWPPPs and performed 596 storm water inspections. The Laboratory uses a geographic information system
to manage project information and generate status reports that facilitate reporting under the Director’s
Portfolio Reviews. The overall CGP inspection compliance record in 2011 was 97.7%, which is 582 of the
596 inspections.

d. NPDES Industrial Storm Water Program

Section 402(p) of the CWA directed EPA to develop a phased approach to regulate storm water discharges
under the NPDES program. In November of 1990, EPA published a final regulation establishing permit
application requirements for storm water discharges associated with industrial activity. “Storm water
discharges associated with industrial activity” was defined by EPA in a comprehensive manner to cover a wide
variety of facilities. EPA issued the most recent version of the Multi-Sector General Permit for Storm Water
Discharges Associated with Industrial Activity on September 29, 2008 (hereinafter referred to as the 2008
MSGP). LANS submitted its Notice of Intent to Discharge under the 2008 MSGP in January 2009. The
2008 MSGP authorization to discharge expires at midnight on September 29, 2013.

The LANS Permit Tracking Number under the 2008 MSGP is NMR0O5GB21. The types of industrial
activities conducted at LANS covered under the 2008 MSGP include metal and ceramic fabrication;
hazardous waste treatment and storage; vehicle and equipment maintenance; recycling activities; electricity
generation; warehousing activities; and asphalt manufacturing.
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The 2008 MSGP requires the implementation of control measures, development of SWPPPs, and
monitoring storm water discharges from permitted sites. In 2011, LANL implemented and maintained 11
SWPPPs covering 14 facilities. Compliance with the requirements for these sites is achieved primarily by
implementing the following activities:

¢ Identifying potential contaminants and activities that may impact surface water quality and
identifying and providing structural and nonstructural controls to limit the impact of those
contaminants,

e Developing and implementing facility-specific SWPPPs,
e Implementing corrective actions identified during inspections throughout the year,

e Monitoring storm water runoff at facility stand-alone samplers for industrial sector-specific
benchmark parameters, impaired water constituents, and effluent limitations, and

e Visually inspecting storm water runoff to assess color; odor; floating, settled, or suspended solids;
foam; oil sheen; and other indicators of storm water pollution.

The 2011 calendar year monitoring data indicate that LANS exceeded the effluent limitation guideline
(ELG) for Total Suspended Solids (TSS) at the TA-60 Asphalt Batch Plant. Since the entire facility is
covered with gravel or asphalt except the detention pond that discharges storm water into a flume (the
discharge from which would trigger the automatic storm water sampler during a qualifying storm event), the
source of the TSS is presumed to be the pond. Therefore, corrective actions relative to this exceedance

included the following:

e Excavating the pond approximately one foot deeper to provide additional storage of storm water
during a typical rainy season with back-to-back storm events

o Installing filter fabric over the entire earthen areas within the pond (bottom and side slopes) to
provide a barrier between the clay fines and storm water within the pond

e Installing river rock to protect the fabric from ultraviolet (UV) light degradation and wildlife
All of these corrective actions were completed within 14 calendar days of the exceedance.

The water quality standard for copper was exceeded at two facilities. Administrative changes have been
implemented to address these exceedances.

Since LANS started monitoring under the 2008 MSGP in April 2009 to the end of CY11, LANS has
discontinued monitoring for 439 of the original 485 individual outfall/parameter requirements. The permit
allows discontinuation of monitoring under the following circumstances:

e Constituents are found to not be present,
o Constituents/parameters are found to be present below permit defined levels, or

e Changes to impaired water constituents (i.e., no longer requiring specific constituent monitoring for
impaired water).

e. NPDES Individual Permit for Storm Water Discharges from SWMUs/AOCs

On February 13, 2009, EPA Region 6 issued NPDES Individual Permit (IP) No. NM0030759 to co-
permittees LANS and the DOE. Immediately following issuance of the IP by the EPA, the IP was appealed.
Following permit modification negotiations in 2009, the EPA issued a new modified IP that was effective on
November 1, 2010. The IP authorizes discharges of storm water from certain SWMUs, and AOC:s (sites) at
the Laboratory.

The IP lists 405 permitted sites that must be managed to prevent the transport of contaminants to surface
waters via storm water runoff. Potential contaminants of concern within these sites are metals, organics, high
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explosives and radionuclides. These contaminants are present in soils near the top of the soil profile and are
susceptible to storm-event-driven erosion and transport through storm water runoff.

The IP is a technology-based permit and relies, in part, on non-numeric technology-based effluent limits
(storm water control measures). Site-specific storm water control measures that reflect best industry practice
considering their technological availability, economic achievability, and practicability are required for each of
the 405 permitted sites to minimize or eliminate discharges of pollutants in storm water. These control
measures include run-on, runoff, erosion, and sedimentation controls, which are routinely inspected and
maintained as required.

For purposes of monitoring and management, sites were grouped into small watersheds called Site
Monitoring Areas (SMAs). The SMAs have sampling locations identified to most effectively sample storm
water runoff. Storm water is monitored from these SMAs to determine the effectiveness of the controls.
When target action levels (TALs), which are based on New Mexico water quality standards, are exceeded,
corrective actions are required. In summary, the process of complying with the IP can be broken down into
five phases: (1) installation and maintenance of baseline controls; (2) storm water confirmation sampling in
support of baseline controls; (3) corrective action (if TAL exceeded); (4) confirmation sampling in support of
enhanced controls for corrective actions; and (5) certification of corrective action complete or application for
alternative compliance.

In 2011, the Laboratory completed the following tasks:
e Developed a Site Discharge Pollution Prevention Plan for SWMUs/AOC:s that describes three main

objectives: identification of pollutant sources, description of control measures, and monitoring that

determines the effectiveness of controls at all regulated SWMUs/AOCs
o Fieldwork
e Completed more than 1,000 rain event inspections on all 250 SMAs
e Conducted BMP maintenance at 140 SMAs
e Completed installation of baseline controls at all 250 SMAs

¢ Decommissioned/removed sampler and equipment at 45 previous Federal Facilities Compliance
Agreement locations

f. Aboveground Storage Tank Compliance Program

The Laboratory’s Aboveground Storage Tank (AST) Compliance Program is responsible for ensuring
compliance with the requirements established by EPA (Clean Water Act, 40 CFR, Part 112) and NMED’s
Petroleum Storage Tank Bureau (PSTB) Regulations (20.5 NMAC). During 2011, the Laboratory was in
full compliance with both EPA and NMED requirements.

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

spills.

EPA proposed additional extensions to compliance deadlines for meeting new regulatory requirements under
the federal Clean Water Act (40 CFR, Part 112). New regulations required the Laboratory to modify and
implement its SPCC Plans by November 10, 2011. Primary modifications address AST storage capacity,
inspection frequency, integrity testing requirements, and equipment. The Laboratory completed four
modifications to existing and new SPCC Plans, and implementation of those modifications is in process. In
2011 ENV-RCRA conducted approximately 35 annual inspections/assessments of facilities with SPCC
Plans.

The Laboratory continues to maintain and operate AST's in compliance with 20.5 NMAC of the NMED-
PSTB regulations. The Laboratory paid annual AST registration fees of $100 per AST. The Laboratory has
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four tank systems that are operational pursuant to 20.5 NMAC. The remaining four tanks systems are under
permanent closure status pursuant to 20.5 NMAC. In 2012, it is expected that nine to 10 additional tank
systems will be registered with NMED due to a New Mexico Environmental Improvement Board (NMEIB)
regulation change that will remove an exemption from regulation for AST's associated with emergency
generator systems.

During 2011, the Laboratory continued to work on removing and decommissioning AST's that are no

longer in service. Written closure notices for four AST systems were submitted to NMED-PSTB pursuant to
20.5 NMAC in 2011. It is expected that two or three of the closed systems will have tanks and piping
removed in 2012.

g. Dredge and Fill Permit Program

Section 404 of the Clean Water Act requires the Laboratory to obtain permits from the US Army Corps of
Engineers to perform work within perennial, intermittent, or ephemeral watercourses. Section 401 of the
Clean Water Act requires states to certify that Section 404 permits issued by the Corps of Engineers will not
prevent attainment of state-mandated stream standards. NMED reviews Section 404/401 joint permit
applications and issues separate Section 401 certification letters, which may include additional permit
requirements to meet state stream standards for individual Laboratory projects. In addition, the Laboratory
must comply with 10 CFR 1022, which specifies how DOE sites comply with Executive Order 11988,
Floodplain Management, and Executive Order 11990, Protection of Wetlands.

During 2011, Section 404/401 permits were issued for four construction projects at the Laboratory:

e Emergency Culvert Replacement Project, Cafion de Valle (Nationwide Permit No. 3, Maintenance)

e Emergency Bank Stabilization Project, Los Alamos Canyon (Nationwide Permit No. 13, Bank
Stabilization)

e Temporary Utility Line Crossing, Water Canyon (Nationwide Permit No. 12, Utility Line Activities)

e Culvert Replacement Project and Erosion Protection Repairs, Water Canyon (Nationwide Permits
Nos. 14 and 3, for Linear Transportation Projects and Maintenance, respectively).

In addition, LANL reviewed 521 excavation permits and 169 project profiles for potential impacts to
watercourses, floodplains, or wetlands. One Floodplain/Wetland Assessment was prepared in June 2011 for
the emergency fire breaks installed to protect the Laboratory during the June 2011 Las Conchas Fire. No
violations of the DOE Floodplain/Wetland Environmental Review Requirements were recorded in 2011.
NMED and the Corps of Engineers did not inspect any sites permitted under the Section 404/401
regulations during 2011.

8. Safe Drinking Water Act

Los Alamos County, as owner and operator of the Los Alamos water supply system, is responsible for
compliance with the requirements of the federal Safe Drinking Water Act (SDWA) and the New Mexico
Drinking Water Regulations (NMEIB 2007). The SDWA requires Los Alamos County to collect samples
from various points in the water distribution systems at the Laboratory, Los Alamos County, and Bandelier
National Monument to demonstrate compliance with SDWA maximum contaminant levels (MCLs). EPA
has established MCLs for microbiological organisms, organic and inorganic constituents, and radioactivity in
drinking water. The State of New Mexico has adopted these standards in the New Mexico Drinking Water
Regulations (http://www.nmenv.state.nm.us/dwb/regulations/). EPA has authorized NMED to administer
and enforce federal drinking water regulations and standards in New Mexico. Information on the quality of
the drinking water from the Los Alamos County water supply system is in the County’s annual Consumer
Confidence Report, available online at http://www.losalamosnm.us/.

In 2011, the Laboratory conducted additional confirmation monitoring of the Los Alamos County water
supply system for quality assurance purposes. The data are presented in Chapter 5 of this report and at the
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online Intellus New Mexico Environmental Database (http://www.intellusnmdata.com). Drinking water

supplied by Los Alamos County has not been impacted by any LANL contaminants.

9. Groundwater

a. Groundwater Protection Regulations

New Mexico Water Quality Control Commission (NMWQCC) regulations control liquid discharges onto or
below the ground surface to protect all groundwater in New Mexico. Under the regulations, when required by
NMED, a facility must submit a discharge plan and obtain a permit from the NMED (or approval from the
New Mexico Oil Conservation Division for energy/mineral-extraction activities). Subsequent discharges must
be consistent with the terms and conditions of the discharge permit. In 2011, the Laboratory had one
discharge permit and three discharge plans pending NMED approval (see Table 2-5).

. TA-46 SWWS Plant Discharge Permit DP-857

On July 20, 1992, the Laboratory was issued a discharge permit for the TA-46 SWWS Plant. The permit
was renewed on January 7, 1998, and modified by the NMED on October 1, 2002. The permit requires
quarterly sampling of the SWWS Plant’s effluent, NPDES Outfalls 001 and 03A027, and Cafiada del Buey
alluvial groundwater well CDBO-6 to demonstrate compliance with NMWQCC groundwater standards.
The Laboratory reports the analytical results to the NMED quarterly. During 2011, none of samples collected
exceeded NMWQCC groundwater standards. Monitoring data are available online at the Intellus

New Mexico Environmental Database (http://www.intellusnmdata.com). On April 6, 2010, the NMED
requested an application for renewal and modification of discharge permit DP-857. Accordingly, the
Laboratory submitted a renewal application on July 2, 2010. The NMED did not conduct a site inspection of
the TA-46 SWWS Plant in 2011. Approval of the renewal application was pending at the end of 2011.

ii. TA-50 RLWTEF Discharge Plan DP-1132

On August 20, 1996, at the NMED’s request, the Laboratory submitted a discharge permit application for
the RLWTF at TA-50; NMED approval was pending at the end of 2011. On November 18, 2011, the
NMED requested a new, comprehensive and up-to-date discharge permit application for the TA-50
RLWTTF and the TA-52 Zero Liquid Discharge Solar Evaporation Tanks. (After construction is completed
in 2012, the tanks will evaporate treated effluent from the TA-50 RLWTF.)

Since 1999, the Laboratory has conducted voluntary quarterly sampling of the RLWTF’s effluent and alluvial
groundwater monitoring wells MCO-3, MCO-4B, MCO-6, and MCO-7 in Mortandad Canyon for nitrate
(as N), fluoride, and total dissolved solids (TDS). The Laboratory reports the analytical results to the NMED
quarterly. During 2011, none of the quarterly groundwater samples exceeded NMWQCC groundwater
standards. No effluent samples were collected in 2011 because the TA-50 RLWTF did not discharge any
treated effluent to Mortandad Canyon; all treated effluent was evaporated on site. Monitoring data are
available online at the Intellus New Mexico Environmental Database (http://www.intellusnmdata.com). The

NMED conducted an inspection of the TA-50 RLWTF on September 8, 2011.

iii. Domestic Septic Tank/Leachfield Systems Discharge Plan DP-1589

On April 27, 2006, at the NMED’s request, the Laboratory submitted a discharge plan application for the
discharge of domestic wastewater from 21 septic systems. These septic systems (a combined septic tank and
leach field) are located in remote areas of the Laboratory where access to the SWWS Plant’s collection system
is not practicable. On April 6, 2010, the NMED requested that LANL submit a new, up-to-date septic
tank/leachfield systems discharge plan application. Accordingly, on June 25, 2010, LANL submitted an
updated discharge plan application for 15 septic tank/leachfield systems. Approval of the application was
pending at the end of 2011.

iv. Land Application of Treated Groundwater from a Pumping Test at R-28 Discharge Plan DP-1793

On December 20, 2011, at the NMED’s request, the Laboratory submitted a discharge plan application for
the discharge of treated groundwater produced during a 10-day pumping test at regional aquifer monitoring
well R-28. Approval of the application was pending at the end of 2011.
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b. Groundwater Monitoring Activities

The Laboratory performed significant groundwater compliance work in 2011 pursuant to the Consent Order.
These activities included groundwater monitoring, groundwater investigations, and installation of monitoring
wells in support of various groundwater investigations and corrective measures evaluations (CMEs).

In 2011, LANL installed one monitoring wells in the perched/intermediate aquifer and five monitoring wells
(with six screens) in the regional aquifer (Table 2-11). Figure 2-5 shows the locations of the new wells; maps
of all monitoring well locations can be found in Chapter 5.

Table 2-11
Monitoring Wells Installed in 2011

Total
Completed Screened

Watershed depthb interval(s) Initial Water level
Type®  Identifier (Canyon) (ft bgs) (ftbgs) (famslb) Comments

| R-55i Mortandad 565.0 510.0-531.1 6036.7 TA-54 monitoring group well completed in
perched intermediate groundwater east of
MDA G. Monitors for potential contaminant
releases from MDA G and other sources
in Pajarito Canyon. Completed on 1/18/11.

R R-61 Mortandad 1265.0 1125.0-1135.0 5838.7 Chromium Investigation monitoring group
(sc 1) (composite) well located on the mesa south of
Mortandad Canyon. Primary objective was
1220.4-1241.0 to define the western extent of the flow
(sc 2)' ’ path for chromium migration. Completed
on 5/3/11.
R R-62 Mortandad 1260.0 1158.4-1179.1 5839.2 Chromium Investigation monitoring group

well located on a ridge between Sandia
and Mortandad canyons at the east end of
Sigma Mesa. Completed on 10/03/11.

R R-63 Water 1367.0 1325.0-1345.3 6194.0 TA-16 260 monitoring group well
completed in the regional aquifer
approximately 1,430 feet east of R-25
near Cafion de Valle. Completed on
2/9/11.

R R-64 Los Alamos 1380.0 1285.0-1305.5 5852.5 TA-21 monitoring group well located
immediately northeast of MDA T on the
mesa between Los Alamos and Pueblo
canyons. Completed on 5/15/11.

R R-66 Los Alamos 910.4 819.4-839.7 5833.1 TA-21 monitoring group well installed near
Los Alamos County production well Otowi-
4. Well monitors for potential contaminants
from upper Los Alamos and DP canyons.
Completed on 11/16/11.

& | = Perched intermediate aquifer well; R = regional aquifer well.
b Total depth refers to the completed well; bgs = below ground surface; famsl = feet above mean sea level.

Sample analytical and other groundwater data can be reviewed online at Intellus New Mexico
(http://www.intellusnmdata.com). Periodic monitoring reports and water-level and well construction data can

be found on the Laboratory’s Environment Website at http://www.lanl.gov/environment/h20/reports.shtml.
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Figure 2-5 Groundwater monitoring wells installed during 2011
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10. National Environmental Policy Act

Under the National Environmental Policy Act (NEPA) (42 U.S.C. 4331 et seq.), federal agencies such as
DOE/NNSA must consider the environmental impacts of proposed projects and ensure public participation
as part of the decision-making process. The Laboratory’s Environmental Stewardship Group devotes
considerable resources to assist NNSA in compliance with NEPA, pursuant to DOE Order 451.1B.
Proposed projects and actions at LANL are reviewed to determine potential resource impacts and the
appropriate coverage under NEPA, and these recommendations are reported to NNSA.

The current Site-Wide Environmental Impact Statement (SWEIS) was issued in May 2008 (DOE 2008a).
Two Records of Decision (ROD) have been issued to date; the first in September 2008 (DOE 2008b) and
another in June 2009 (DOE 2009). In both RODs, DOE/NNSA decided to implement the No Action

Alternative with the addition of some elements of the Expanded Operations Alternative analyzed in the

SWEIS.

The first Supplement Analysis (SA) to the 2008 SWEIS was issued by DOE in October 2009 (DOE/EIS-
0380-SA-01). This SA was prepared to determine if the 2008 SWEIS adequately bounded the off-site
transportation of low-specific activity and low-level waste by a combination of truck and rail to
EnergySolutions in Clive, Utah. DOE/NNSA concluded that the proposed shipments of waste to
EnergySolutions by truck and rail were bounded by 2008 SWEIS transportation analysis. The second SA was
issued by DOE in April 2011 (DOE/EIS-0380-SA-02). It was prepared to assess DOE/NNSA activities of
the Off-Site Source Recovery Project (OSRP) to recover and manage high-activity beta/gamma sealed
sources from Uruguay and other locations. DOE/NNSA issued an amended SWEILS ROD in response to the
SA on OSRP in July 2011.

During 2011, DOE/NNSA began work on the Supplemental Environmental Impact Statement for the
Nuclear Facility Portion of the CMRR at LANL (CMRR-NF SEIS), DOE/EIS-0350-S1. This document
supplements the CMRR EIS (DOE/EIS-0350) completed in 2003 (which was followed by a ROD issued in
2004). This supplement addresses new geologic information regarding seismic conditions at the site and

examines the potential environmental impacts associated with NNSA’s proposed action to complete the
CMRR Project at LANL. An amended ROD was issued on October 12, 2011.

LANL reviews all proposed projects and verifies that they will be compliant with the existing SWEIS or
other NEPA documents. In some cases, further NEPA analysis is done, and NEPA documents are prepared.
While there were no Environmental Assessments prepared in CY11, there were three categorical exclusions
issued by DOE/NNSA during CY11: Replacement of LANSCE Operational Equipment (LAN-11-0001),
Construction of Pro