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ABSTRACT

Los Alamos National Laboratory Environmental Report 2010 reports are prepared annually by the Los Alamos
National Laboratory (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.
Chapter 2 reports the Laboratory’s compliance status for 2010. 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. Chapter 12 provides an overview of the
health of the Rio Grande, monitoring results from the Valles Caldera and Jemez Mountains, and explains the
actions taken to reduce environmental risks at the Laboratory. Appendix A explains the standards for
environmental contaminants, Appendix B explains the units of measurements used in this report, Appendix C
describes the Laboratory’s technical areas and their associated programs, and Appendix D provides web links
to more information. Appendix E provides a glossary of terms, Appendix F provides acronyms and
abbreviations. Appendix G provides Elemental & Chemical Nomenclature, and Appendix H provides errata
for the 2009 report.

In printed copies of this report, we've also enclosed a disk with a copy of the full report in Adobe Acrobat
portable document format (PDF) and detailed supplemental tables of data from 2010 in Microsoft Excel
format. These files are also available for download from the web.

An on-line 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 WES 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: 505-667-0808

To obtain copies of the report, contact

ESR Coordinator
Los Alamos National Laboratory
P.O. Box 1663, MS M992
Los Alamos, NM 87545
Telephone: 505-665-0239

e-mail: dewart@lanl. gov

This report is also available on the World Wide Web at

bttp.//www.lanl.gov/environment/all/esr.shtml
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PREFACE

LANL ENVIRONMENTAL REPORT 2010

This year’s report incorporates some changes to the format and content, including a change in the report
name, a change in the report’s organization, and a summary of two major 2011 events, the Japanese
Fukushima reactor accident and the Las Conchas forest fire.

CHANGE OF REPORT NAME

Starting this year, we have changed the report name to “Los Alamos National Laboratory Environmental
Report 2010.” The Laboratory has published a summary report of environmental monitoring since 1969. In
1973, the report title became “Environmental Surveillance at Los Alamos during 1973,” and the report
maintained this title convention through the 2009 report. The term surveillance was used to encompass the
tull range of environmental sampling and monitoring activities.

The new name more closely aligns the report’s name and purpose with the DOE Order 231.1 requirement for
an annual site environmental report. The report will continue to encompass the full range of environmental
sampling and monitoring activities. In addition, as the Laboratory’s environmental restoration program moves
into the corrective measures phase, the report will evolve to provide a more integrated look at the long-term
monitoring conducted to assure that corrective measures continue to protect the environment.

REPORT ORGANIZATION

Three major changes are implemented in the 2010 report organization:
¢ Consolidation of DOE Order compliance performance in Chapter 2,
e Presentation of soil gas monitoring information in Chapter 10, and

e Consolidation of analytical chemistry laboratory performance in Chapter 11.

The consolidation of DOE Order compliance performance in Chapter 2 allows the reader to find a
comprehensive summary of DOE Order compliance in one location.

Soil gas monitoring has been conducted at Technical Area (T'A)-54 and TA-21 for a number of years.
Chapter 10 presents this contaminant pathway data, which is also used in developing the Consent Order
corrective measures for these TAs.

In previous reports, analytical chemistry laboratory performance information was reported in each media
sampling chapter, giving the appearance that LANL has many individual analytical laboratory programs. In
fact, the Laboratory has one program for procuring analytical laboratory services, verifying and validating
analytical data, and assessing analytical laboratory performance. Bringing each media together into

Chapter 11 allows the reader to understand the entire program.

2011 EVENTS SUMMARIZED

The Laboratory performed sampling and monitoring of two significant environmental events during the first
half of 2011: Japan’s Fukushima reactor accident in March and the Santa Fe National Forest Las Conchas
forest fire in June and July. Preliminary environmental monitoring and assessment information from these
events are presented in the 2010 report. A more detailed discussion will be presented in the 2011
Environmental Report.

Los Alamos National Laboratory Environmental Report 2010 xxiii



PREFACE

CHAPTER AUTHORS AND CONTRIBUTORS

Abstract/Preface/Executive Summary 3.0 Radiological and Non-Radiological

Jean Dewart

Dose Assessment

1.0 Introduction William Eisele

Jean Dewart Michael McNaughton
Alison Dorries Jeftrey Whicker

Chris EchoHawk 4.0 Air Surveillance
John Isaacson David Fuehne

Scot Johnson Andrew Green

Davi.d Roge@ Scot Johnson

Marjorie Wright Michael McNaughton
2.0 Compliance Summary 5.0 Groundwater Monitoring
Debra Archuleta David Rogers

Gian Bacigalupa J

Marc Bailey 6.0 Watershed Monitoring
Bob Beers Paul G. Drakos

Davis Christensen Armand R. Groffman
Michelle Coriz Kristen L. Lockhart
Albert Dye Paul Mark

Joe English Steven L. Reneau

Greg Erpenbeck Randall T. Ryti

Sean French Emily S. Schultz-Fellenz
David Fuehne Steven J. Veenis

Kari Garcia Amanda B. White

Gil Gonzales 7.0 Soil Monitoring
Kathleen Gorman-Bates Philin Fresquez

Mark Haagenstad P 1

Leslie Hansen

8.0 Food Stuffs and Biota Monitoring

John Isaacson Philip Fresquez

David Keller Chuck Hathcock

Terrill Lemke Dave Keller

Jake Meadows 9.0 Environmental Restoration

Geri Martinez
Jennifer Nisengard
Linda Nonno

Richard J. Mirenda
10.0 Subsurface Vapor Monitoring

David Paulson Kay Birdsell

Dan Pava Daniel Romero

Peggy Powers 11.0 Analytical Laboratory Quality
Sonja Salzman Assurance

Steve Story Nita Patel

Leonard Trujillo ta bate

Steven Veenis
Luciana Vigil-Holterman

12.0 Environmental Stewardship
Jean Dewart

Walter Whetham Philip Fresquez

Monica Witt Steven Reneau

Tim Zimmerly Ardyth Simmon

XXiv Los Alamos National Laboratory Environmental Report 2010



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 cut by
stream channels. 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

e 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,
¢ Confirms compliance with environmental standards and requirements, and

o 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. We collect data from the surrounding region to establish baseline environmental conditions in
areas not influenced by LANL operations. 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 along the Rio Grande as far upriver as
Abiquiu Reservoir and downriver as Cochiti Reservoir. We also collect data on site and at the Laboratory
perimeter to determine if operations are impacting LANL or neighboring properties (e.g., Pueblo and

Los Alamos County lands). Perimeter monitoring also measures the highest potential impact to the public.
During 2010, the Laboratory collected environmental samples from more than 4,000 locations and received
more than 1.4 million analyses or measurements on these samples.

Los Alamos National Laboratory Environmental Report 2010 ES-1
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Environmental Protection Programs

The 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 < LANL met six high-level

implementation of its EMS pursuant to DOE Order 450.1A and environmental stewardship goals

the international standard ISO14000-2004. The EMS is a <+ LANL met six of seven waste

continuous cycle of planning, implementing, evaluating, and reduction goals.

improving processes and actions undertaken to achieve <+ LANL won six NNSA Pollution

environmental missions and goals. Three audits of the LANL EMS Prevention Awards

occurred in 2010; no significant corrective actions were identified. < LANL published the first Site
Sustainability Plan for energy, water,

LANL met six high-level environmental stewardship commitments and transportation

during fiscal year (FY) 10.

e Increase public outreach events for environmental projects

e Maintain 98% and higher successful environmental program self-inspections

e Ensure compliant implementation of waste and air quality permits

e Improve transuranic (TRU) waste shipments to the Waste Isolation Pilot Plant (WIPP)

e Complete funded New Mexico Environment Department’s (NMED’s) Compliance Order on
Consent (Consent Order) deliverables

e Implement a program for assuring that wastes are managed prior to employee departure from LANL
and a chemical pharmacy that allows chemical users to purchase the exact amount of chemicals
required to reduce chemical waste generation.

LANL FY10 waste generation was reduced over FY09 in all waste categories with the exception of routine
hazardous waste.

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. LANL was awarded six NNSA awards in 2010:

e Video Teleconferencing Cuts Travel Costs and Reduces Greenhouse Gas Emissions
e Sustainable Projects for a Sustainable Future

e Sigma Electroplating Discharge Reduction

e Integration of Site Sustainability Plan Goals and LANL’s EMS

e New Plutonium Removal Technique Means Less Waste

e LANL Algal Biofuels Consortium Development Team

LANL published the first Site Sustainability Plan in 2010. This plan sets energy, transportation, and water
stewardship goals to assure that LANL can maintain its mission activities in a sustainable manner. During
FY10, the Laboratory met milestones for the Sanitary Effluent Reclamation Facility (SERF) expansion,
purchased renewable energy credits, reduced fleet petroleum consumption, and installed water and electricity
metering at individual buildings.

Los Alamos National Laboratory Environmental Report 2010 ES-3
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The Laboratory met all DOE public and biota 50
dose limits, As Low As Reasonably Achievable
(ALARA) assessments, and clearance of real and
personal property requirements during 2010.

o
o

Cumulative Inventory
DOE approved Laboratory operations to generate, Shipped, m?
treat, or dispose of radioactive waste during 2010.
LANL generated, processed, and disposed of
approximately 25,000 m® of low-level waste during
2010; approximately 10% was buried at Technical
Area (TA)-54, Area G, and the remaining wastes
were shipped off site for disposal. The Laboratory
shipped 723 m’ of TRU waste to WIPP during
calendar year 2010 (Figure ES-2). DOE and
LANL have set 2015 as the goal to complete the - - I
shipment of all stored TRU waste from FY98 FY99 FY0O FYO1 FY02 FY03 FY04 FY05 FY06 FYO7 FY08 FY0S FY10 FY11
Los Alamos to WIPP.

n w
(=1 o

Cubic Meters Shipped (00)
=

Data current through April 17 2011

Figure ES-2 TRU waste shipping profile
Compliance with State and Federal
Regulations
The Environmental Protection Agency (EPA) and NMED regulate
Laboratory operations under various environmental statutes (e.g.
Clean Air Act, Clean Water Act, etc.) through operating permits,
construction approvals, and the DOE/NMED Consent Order. ® Etpo/?riwssvtj/sfe:r:j?slgr?a:\:;tsl?lrg;r?citli;or
Thoe pms e degredly o oo odon. |

’ and Areas of Concern (AOCs).

air, land, soils, water, and biota are protected. The Laboratory’s
compliance performance is an assessment of our protection of the
environment. Table ES-1 presents a summary of the Laboratory’s status in regard to environmental statutes

and regulations for 2010.

NMED renewed the Laboratory’s RCRA Hazardous Waste Facility Permit in November 2010 and the EPA
issued the Individual Permit for storm water discharges from Solid Waste Management Units (SWMUs) and
Areas of Concern (AOCs). The Laboratory submitted Groundwater Discharge Permit applications to
NMED for the TA-46 Sanitary Waste Water System and the Domestic Septic Tank/Leachfield Systems in
2010.

«  NMED renewed the LANL RCRA
Hazardous Waste Facility Permit.

Compliance Order on Consent

The March 2005 Consent Order between LANL, DOE, and NMED is the principal regulatory driver for
LANL’s environmental restoration programs. The Consent Order contains requirements for investigation
and cleanup of SWMUs and AOC:s 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 2010.

« The Consent Order governs the

Laboratory’s environmental The projects wrote and/or revised 22 work plans and 37 reports
restoration. It specifies actions that the || and submitted them to NMED. A total of 220 documents or
Laboratory must complete to reports were submitted to NMED. LANL installed two

characterize and remediate

, X groundwater monitoring wells (with three screens) in the
contaminated sites.

perched/intermediate aquifer and 12 groundwater monitoring
% The Laboratory met all 2010 Consent wells (with 20 screens) in the regional aquifer to support Consent
Order deliverables. Order characterization and remediation activities.
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Category
RCRA® Permit

Consent Order

CWAYNPDES®

CWA Sections 404/401

Groundwater Discharge 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-1

Approved Activity

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

40 CFR 265 Standards: Interim Status hazardous
waste storage and treatment facilities: TAs-14, -16,
-36, -39, and -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

Outfall 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 (four )
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 June 18,
2008

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

June 30, 2008

NA
July 20, 1992
Renewed January 7, 1998

Renewal application submitted
on July 2, 2010

Submitted August 20, 1996

Submitted April 27, 2006

Application resubmitted on June
25,2010

Environmental Permits or Approvals under which the Laboratory Operated during 2010

Expiration Date
December 2020

Inclusion in Hazardous Waste
Facility Permit or closure

September 20, 2015

July 31,2012
September 29, 2013
March 31, 2014

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

NA
January 7, 2003

Approval pending

Approval pending

Administering

NMED

NMED

EPA

EPA

EPA

EPA

COE/NMED
NMED

NMED

NMED

AYYWWNS JAILNDIXT
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Category

Table ES-1 (continued)

Approved Activity

Issue Date

Expiration Date

Administering
Agency

Air Quality Operating Permit LANL air emissions Renewal 1 August 7, 2009 August 7, 2014 NMED
(20.2.70 NMAC))
Air Quality Construction Permits Portable rock crusher June 16, 1999 None NMED
(20.2.72NMAC) Retired and removed from operating permit June 15, 2006
Permit number will remain active to track exempt
sources at LANL
TA-3 Power Plant September 27, 2000 None NMED
Permit revision November 26, 2003
Permit modification 1, Revision 1 July 30, 2004
Permit modification 1, Revision 2 March 5, 2009
1600-kW generator at TA-33 October 10, 2002 None NMED
Permit revision May 28, 2008 None NMED
PAV% gO-kW generators and one 225-kW generatorat ~ August 8, 2007 None NMED
Asphalt Plant at TA-60 October 29, 2002 None NMED
Permit revision September 12, 2006 None NMED
Data disintegrator October 22, 2003 None NMED
Chemistry and Metallurgy Research Replacement September 16, 2005 None NMED
(CMRR), Radiological Laboratory, Utility, Office
Building (RLUOB)
Air Quality (NESHAPK) Beryllium machining at TA-3-141 October 30, 1998 None NMED
Beryllium machining at TA-35-213 December 26, 1985 None NMED
Beryllium machining at TA-55-4 February 11, 2000 None NMED

& Resource Conservation and Recovery Act
b New Mexico Environment Department

¢ Hazardous and Solid Waste Amendments

h US Army Corps of Engineers
: Sanitary Wastewater Systems Plant
! New Mexico Administrative Code

d Clean Water Act k National Emission Standards for Hazardous Air Pollutants
© National Pollutant Discharge Elimination System
f Environmental Protection Agency * Permit was administratively continued though 2010

9 Multi-Sector General Permit

AYYWWNS JAILLNDIXT
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The status of Consent Order investigations and remediations is presented in Figure ES-3. 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.
As of December 2010, scheduled investigation activities are complete at six aggregate areas, are in progress at

21 aggregate areas, and are pending at two aggregate areas. NMED granted Certificates of Completion for
34 SWMUs and AOCs in 2010.
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Figure ES-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.

In November 2010, EPA Region 6 issued an Individual Permit (IP) that authorizes discharges of storm water
from certain Potential Release Sites (PRSs), SWMUs, and AOCs at the Laboratory. The sites listed in the IP
are associated with historical LANL operations dating back to the Manhattan Project era of the 1940s. The
IP lists 405 permitted sites that must be managed to prevent the transport of contaminants off site via storm
water runoff.

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

(BMPs).

The local storm water drainage around sites (called Site Monitoring Areas [SMAs]) has been hydrologically
analyzed, and sampling locations have been identified to most effectively sample runoff from sites.
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Stormwater is monitored from these SMAs to determine the effectiveness of the controls. When target action
levels (T'ALs) which are based on New Mexico water quality standards, are exceeded, corrective actions are

required. In 2010, the Laboratory completed the following tasks:
Development of a Site Discharge Pollution Prevention Plan (SDPPP) for SWMU/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 SWMU/AOC:s

Fieldwork:

% Completed more than 1,000 rain event inspections conducted on all 250 SMAs
% Conducted BMP maintenance during inspection at 140 SMAs

% Conducted BMP installation at 205 SMAs

% Maintained 45 gauge stations for storm event sampling in support of environmental

surveillance and Los Alamos/Pueblo canyon monitoring

% Decommissioned/removed sampler and equipment at 45 previous Federal Facilities

Compliance Agreement (FFCA) locations

Unplanned Releases
There were no unplanned airborne releases and no unplanned releases of radioactive liquids from LANL in
2010. There were 23 spills or releases of non-radioactive liquids, most of which were potable water, hydraulic
fluid, or domestic wastewater. Other liquids included re-use water, steam condensate, and sanitary
wastewater. LANL reported all liquid releases to NMED; the releases will be administratively closed upon
final inspection.

Radiological Dose Assessment
Humans, plants, and animals potentially receive radiation doses from various Laboratory operations

(Table ES-2). The DOE dose limits for the public and biota are the mandated criteria that are used to
determine whether a measurement represents a potential exposure concern. Figure ES-4 shows doses to the
hypothetical maximally exposed individual (MEI) via the air pathway over the last 10 years at an off-site
location,; this location was at LA Inn South in 2010. The annual dose to the MEI for the airborne pathway
was approximately 0.33 mrem, similar to the previous four years, and well under the regulatory limit of

10 mrem (Figure ES-4). During 2010, the population within 80 km of LANL received a collective dose of

o,
o

+» Radiation dose in 2010 to the MEI
was similar to the very low-level
dose calculated in 2009.

The location of the hypothetical
MElI for airborne radionuclides was
determined to be at the LA Inn
South in downtown Los Alamos.
This location received low levels
of radiation from resuspension of
contaminated soils in Los Alamos
Canyon.

|

J

about 0.22 person-rem, down from 0.57 person-rem in 2009. The
doses received in 2010 from LANL operations by an average

Los Alamos residence and an average White Rock residence were less
than 0.1 mrem at each location. The maximum all-pathways dose,
composed almost entirely of direct radiation from waste stored at
TA-54, Area G, could result in an exposure of 0.9 mrem per year to a
hypothetical individual in the adjacent sacred area of Pueblo de San
Ildefonso. Doses were also calculated for members of the public who
hike on LANL property or areas previously impacted by LANL
effluents: Acid Canyon, Pueblo Canyon, lower Ancho Canyon, and
along the Rio Grande. All doses were calculated to be less than 0.1
mrem.

ES-8
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Table ES-2
Sources of Radiological Doses
Source Recipient Dose Location Trends
Background (includes Humans ~700 mrem/yr*  Not applicable Not applicable
human-made sources)
Air Humans 0.33 mrem/yr LA Inn South in downtown Similar to very low level in
Los Alamos previous four years
Direct radiation Humans 0.9 mrem/yr LANL-San lidefonso boundary Similar to previous years
Food Humans < 0.1 mrem/yr All sites Steady
Drinking water Humans < 0.1 mrem/yr All sites Steady
All Terrestrial <0.01rad/day  All sites Steady
animals
All Terrestrial plants < 0.1 rad/day All sites Steady

* Increased from previous years due to new information about average medical doses.

Biota Dose

The DOE biota dose limits are intended to
protect populations of plants and animals, e
especially with respect to preventing the
impairment of reproductive capability within the
biota population. All radionuclide concentrations
in vegetation sampled were far below the plant
0.1 rad/day biota dose screening level (10% of

1 rad/day dose limit), and all radionuclide
concentrations in terrestrial animals sampled were
far below the terrestrial animal 0.01 rad/day biota

=
&

10 mrem/fyear air
pathway dose limit |

[ee]

Dose (mrem)
[a3]

I

dose screening level (10% of 0.1 rad/day dose g = :
limit) (Table ES-2). H _ H

5 M N N N -
Radiological Air Emissions S &SIFFTELESSTSLSSLS
The Laboratory measures the emissions of har

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.

Figure ES-4 Annual airborne pathway dose (mrem) to the
off-site MEI over the past 10 years. The 2010
location of the calculated MEl is at the
southern edge of the Los Alamos townsite, on
the edge of Los Alamos Canyon.

LANL monitored 28 stacks for emissions of radioactive material to the ambient air in 2010. Total stack
emissions during 2010 were approximately 298 curies (Ci), a decrease from 800 Ci in 2009, Short-lived air
activation products from LANSCE stacks and diffuse emissions contributed 211 Ci of the total. Most of the
curies from LANSCE are from very short-lived radionuclides that decay significantly before reaching the
LANL site boundary. Tritium emissions composed about 87 Ci of the total. Combined airborne emissions of
other radionuclides, such as plutonium, uranium, americium, and thorium, were less than 0.000020 Ci and
emissions of particulate/vapor activation products were 0.016 Ci.
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Radionuclide concentrations in ambient air samples in 2010 were

r.;. As in previous years, there were no generally comparable with concentrations in prior years. As in past
detections of radionuclides above years, the AIRNET system detected slightly elevated radionuclides
background at Pueblo de San from known areas of contamination and active environmental
lldefonso and regional locations. remediation sites. At regional locations away from Los Alamos, all

“*  The largest off-site ambient air air sample measurements were consistent with background levels.
measurements of radionuclides Annual mean radionuclide concentrations at all LANL perimeter
occurred adjacent to the stations were less than 9% of the EPA dose limit for the public.

environmental restoration work at ..
TA-21, MDA B. These concentrations Measurable amounts of tritium were reported at a number of on-

were less than 9% of the EPA 10-mrem || site locations and at perimeter locations. The highest off-site
public dose limit. tritium concentration was 0.2% of the EPA public dose limit. The
highest on-site tritium measurement (less than 3% of the DOE
limit for worker exposure) was made at Area G near disposal shafts containing tritium-contaminated waste.
Environmental restoration work at TA-21, material disposal area (MDA) B, produced higher plutonium-
239/240 concentrations at perimeter locations and at decontamination and demolition (D&D) locations
during 2010 than in previous years. Maximum concentrations were less than 9% of the EPA dose limit for the
public. The maximum annual uranium concentrations were from natural uranium at locations with high dust
levels from local soil disturbances. There were three detections of enriched uranium (near the environmental
restoration work at TA-21, MDA B) and two likely detections of depleted uranium (which has lower
radioactivity than natural uranium).

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, volatile
organic compounds, 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 volatile organic compound and hazardous air pollutant emissions. In 2010, LANL provided the second
greenhouse gas emissions report to NMED, as required by state regulation. The 2009 emissions of carbon
dioxide (reported in 2010) were approximately 56,426 metric tons of carbon dioxide equivalents from the
combustion of fossil fuels. During 2010, LANL removed more than 5,900 pounds of ozone-depleting

refrigerants from the active inventory.

Air monitoring for particles with diameters of 10 micrometers (um) or less (PM-10) and for particles with
diameters of 2.5 pm or less (PM-2.5) continued at one White Rock and one Los Alamos location. The
annual averages at both locations for PM-10 was about 13 micrograms (pg)/m’ and about 6 pg/m’ for
PM-2.5 and were mostly caused by natural dust and wildfire smoke. In addition, the 24-hour maxima for

both PM-10 and PM-2.5 at both locations did not exceed 40% and 55% of the respective EPA standards.

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 National Emission Standards for Hazardous Air Pollutants standard of
10 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 re-suspended dust. Aluminum and calcium are used to evaluate elevated uranium
measurements and no unusual concentrations were measured.
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Figure ES-5 Three modes of groundwater occurrence

In 2010, LANL installed two perched intermediate groundwater monitoring wells and 12 regional aquifer
monitoring wells. Eight regional wells were installed to monitor for potential contamination from MDAs in
TA-54 and to support Corrective Measures Evaluation (CME) reports for MDAs at TA-54. Two regional
wells were installed downgradient of TA-49 and MDA-AB. One regional well was installed east of TA-74 to
monitor for potential contamination near the municipal production well Otowi 1. One regional well was
installed in Mortandad Canyon as part of the ongoing chromium investigation. One intermediate well was
installed as a hydrologic test well to support the TA-16 260 Outfall corrective measures implementation.

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 contaminated 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.

Since the early 1990s, the Laboratory has significantly reduced both the number of industrial outfalls (from
141 to 12 active) and the volume of water released (by 80%). From 1993 to 1997, total estimated average
release was 1,300 million (M) gal./yr. Flow decreased to 230 M gal./yr from 1998 to 2005 and was

141 M gal./yr in 2010. Major upgrades to the TA-50 Radioactive Liquid Waste Facility (RLWTF) in 1999
through 2002 brought effluents into compliance with standards for radionuclides and constituents regulated
under NPDES and NM groundwater discharge permits. Alluvial groundwater quality in Mortandad Canyon
has improved due to these project improvements. The Laboratory uses federal and state drinking water and
human health standards as “screening levels” to evaluate concentrations in all groundwater, even though many
of these standards only apply to drinking water.

Where Laboratory contaminants are found in deep groundwater, the setting is either a canyon where alluvial
groundwater is usually present (because of natural runoff or Laboratory effluents) or a location where large
amounts of liquid effluent have been discharged (e.g., Mortandad Canyon and upper Sandia Canyon). During
2010, LANL received and evaluated 153,000 analytical results for groundwater samples from wells and
springs. Table ES-3 summarizes contaminants detected in portions of the groundwater system.
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Chemical

Chromium

Nitrate

Perchlorate

Dioxane[1,4-]

Trichloroethane
[1,1,1-];
dichloroethene[1,1-]

RDX

Barium

Boron

Tetrachloroethene,
trichloroethene

Strontium-90

Fluoride

On-Site

Regional aquifer in
Mortandad Canyon,
intermediate groundwater
in Mortandad and

Sandia Canyons

Intermediate groundwater
in Pueblo and Mortandad
canyons, and regional
groundwater in Sandia
Canyon and Mortandad
Canyon

Alluvial, intermediate, and
regional groundwater in
Mortandad Canyon;
intermediate in Los
Alamos Canyon; regional
aquifer in Pueblo Canyon

Intermediate groundwater
in Los Alamos,
Mortandad, and Pajarito
Canyons

Intermediate groundwater
near main warehouse

Alluvial and intermediate
groundwater in Cafon de
Valle, intermediate
groundwater in Pajarito
Canyon

Alluvial groundwater in
Carion de Valle and
Pajarito and Mortandad
Canyons

Intermediate groundwater
in Carion de Valle

Alluvial and intermediate
groundwater in Cafion de
Valle

Alluvial groundwater in
Los Alamos and
Mortandad canyons

Alluvial groundwater in
Los Alamos and
Mortandad canyons.
Intermediate groundwater
in Pueblo and Los Alamos
canyons. Regional aquifer
in Pueblo Canyon

Table ES-3
LANL Impacts on Groundwater that Result in

Off-Site
No

Pueblo and Los
Alamos
Canyons

Pueblo Canyon

No

No

No

No

No

No

Pueblo Canyon

Significance

Found in regional aquifer above
groundwater standards; not
affecting drinking water supply
wells; source eliminated in 1972.

In Pueblo Canyon, may be due to
Los Alamos County’s Sewage
Treatment Plant; otherwise due to
past effluent discharges. TA-50
RLWTF effluents have met
discharge limits since 2000.

Reflects past outfall discharges that
have ceased

Not used as drinking water supply;
limited in extent

Not used as drinking water supply;
limited in extent

Not used as drinking water supply;
limited in extent

Not used as drinking water supply;
limited in extent

Not used as drinking water supply;
limited in extent

Not used as drinking water supply;
limited in extent

Not used as a drinking water
supply; has not penetrated to
deeper groundwater. TA-50
RLWTF effluent discharges
decreased since 2000.

Result of past effluent releases; not
affecting drinking water supply wells

Values Near or Above Regulatory Standards, Screening Levels, or Risk Levels

Trends

Increasing in Mortandad
intermediate groundwater.
Fairly steady over five
years at other locations in
Mortandad and Sandia
canyons’ intermediate and
regional groundwater

Generally variable in
Pueblo, steady in Sandia,
decreasing in Mortandad
Canyon

Decreasing in Mortandad
Canyon alluvial
groundwater due to
effluent quality
improvement; increasing
at one location in the
regional aquifer in
Mortandad Canyon

Fairly steady or
decreasing concentrations
over five years in Los
Alamos and Mortandad;
seasonal variation in
Pajarito

Seasonally variable,
undergoing corrective
action

Generally stable, seasonal
fluctuations. In the regional
aquifer in Pajarito Canyon,
values are below
standards, but increasing
at one location.

Generally stable in Cafion
de Valle, in others likely
due to cation-exchange
caused by road salt

Generally stable, seasonal
fluctuations

Generally stable, seasonal
fluctuations

Mainly fixed in location;
some decrease due to
effluent quality
improvement

In alluvium, slow decrease
in concentration due to
effluent quality
improvement

ES-12
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Table ES-3 (continued)

On-Site

Alluvial groundwater in

Off-Site

Pueblo Canyon Due to road salt in snowmelt runoff

Chemical Trends

Chloride, total

Significance

Values generally highest in

dissolved solids Pueblo, Los Alamos,
Sandia, Mortandad,
Pajarito canyons,
intermediate groundwater
near TA-3 main

winter or spring samples

warehouse
Fluoride, uranium, No Pine Rock Water quality apparently affected by Steady over several years
nitrate, total Spring, Pueblo irrigation with sanitary effluent at
dissolved solids de San Overlook Park
lidefonso

The Laboratory has detected hexavalent chromium in several
regional aquifer monitoring wells: at up to 20 times above the
NM groundwater standard in Mortandad Canyon and at 50%
of the standard in nearby Sandia Canyon. Samples from an
intermediate well in Sandia Canyon contain chromium at

10 times the standard and support a path for the chromium
contamination from beneath Sandia Canyon southward to the

LANL continues to investigate the
hexavalent chromium found at up to

20 times the NM groundwater standard in
the regional aquifer under Mortandad
Canyon and nearby Sandia Canyon. One
new regional well north of the
LANL/Pueblo de San lldefonso boundary

measured chromium above the NM
groundwater standard.

regional aquifer below Mortandad Canyon. The Phase II

Investigation Report for Sandia Canyon will be submitted to
NMED in 2012; Corrective Measures Evaluations will be 2
developed following NMED approval of this report.

One regional well was installed in
Mortandad Canyon as part of the ongoing
chromium investigation.

Concentrations of chloride above one half of groundwater
standards are present in alluvial groundwater in Pueblo, Los
Alamos, Sandia, Mortandad, and Pajarito canyons, and in the intermediate groundwater near TA-3 main
warehouse. The source is runoff from road salting during the winter months.

Nitrate was up to 60% of the NM groundwater standard in Sandia Canyon and Mortandad Canyon regional
aquifer monitoring wells. Intermediate groundwater concentrations of nitrate have decreased below the
groundwater standard in Mortandad Canyon. Intermediate groundwater concentrations of nitrate are about
50% of the groundwater standard in Pueblo and Lower Los Alamos canyons.

Perchlorate is detected in most groundwater samples analyzed across northern NM. Naturally occurring
perchlorate concentrations range from about 0.1 pg/L to 1.8 pg/L. One unused drinking water well in the
Los Alamos area has been impacted by past Laboratory discharges of perchlorate. During 2010, perchlorate
concentrations in Well O-1 in Pueblo Canyon dropped to 1.3 pg/L. Perchlorate is above the 4 pg/L Consent
Order screening level at a nearby regional aquifer Pueblo Canyon well, but below the EPA interim health
advisory of 15 pg/L. Perchlorate concentrations in Mortandad intermediate groundwater wells are above the
EPA screening level but have been decreasing over the past five years. Concentrations are also above the
Consent Order screening level in the regional aquifer below Mortandad Canyon and have increased over the
past four years.

Following well rehabilitation activities in 2008, trichloroethene was detected at 1,147 feet in Pajarito Canyon
regional aquifer monitoring well R-20. Trichloroethene detections have continued for five consecutive sample
events through the end of 2010. The concentrations have dropped from 60% to less than 20% of the 5 pg/L
EPA screening level in 2010. The source has not been determined.
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The intermediate groundwater in various locations shows localized

< Beginning in late 2008, levels of tritium, organic chemicals (RDX, chlorinated solvents,
trichloroethene was detected in dioxane[1,4-]), and inorganic chemicals (hexavalent chromium,
Pajarito Canyon regional aquifer barium, boron, perchlorate, fluoride, and nitrate) from Laboratory

monitoring well R-20 for five . A ser; £ act; b in 2009 to impl .
consecutive sample events through operations. A series of actions began in to implement corrective

the end of 2010. The measures for high explosives and barium at the 260 Outfall at TA-16,
concentrations have decreased including soil removal and installing a permeable reactive barrier.

from 60% to less than 20% of the Monitoring of the effectiveness of corrective measures will be

5 ug/L EPA screening level. reported in the 2011 environmental report,

The total radionuclide activity from LANL discharges exceeded the
dose limit that is applicable to drinking water (4 mrem/yr) only in the alluvial groundwater in portions of
Mortandad and DP/Los Alamos canyons. This is mainly due to the presence of strontium-90. Because
strontium-90 bonds tightly to sediments, the contamination is not moving downward from the alluvial
system. In addition, the TA-50 RLWTTF discharges have been less than the 100 mrem/yr DOE public dose
limits since the mid 1990s.

The Laboratory monitors springs in White Rock canyon as a principal discharge of regional aquifer
groundwater that flows underneath the Laboratory. Naturally occurring levels of uranium, perchlorate, and
arsenic are present in some springs. Similar results are found in samples from Pueblo de San Ildefonso wells.

Laboratory surveillance monitoring of the Los Alamos County drinking water system and the Santa Fe
Buckman well field demonstrate no impact from LANL contaminants.

Watershed Monitoring
Watersheds that drain LANL property are dry for most of the year. Of the more than 80 miles of
watercourse, approximately three miles are naturally perennial and approximately four miles are perennial
water created by effluent discharges (most notably in upper Sandia Canyon). Snowmelt runoff originating in
the Jemez Mountains can extend across the Laboratory to the Rio
r . Grande. Storm water runoff transporting sediment can leave the
% Theoverall quality of most surface Laboratory boundary, but is short-lived. The surface water within the
water within the Los Alamos area is . . . . . e
very good. Laboratory is not a source of municipal, industrial, or irrigation
water, though wildlife does use the water.

% Of the more than 100 analytes
measured in watersheds across None of the streams within the Laboratory boundary average more
LANL, most are within normal than one cubic foot per second (cfs) of flow annually. It is unusual for
ranges or at concentrations below h bined dailv flow fi 1 LANL b
regulatory standards or risk-based the combined mean daily flow from a canyons to be greater
advisory levels. than 10 cfs. The largest flows in 2010 occurred on August 16, with a

. total estimated mean daily flow of 25 cfs entering the Rio Grande

“ Nearly every major watershed, .

however, shows some effect from from the Los Alamos Canyon watershed. By comparison, the average

Laboratory operations. daily flow in the Rio Grande at Otowi Bridge on August 16 was

N\ 1,060 cfs.

Snowmelt runoff, estimated to be 185 acre-feet (ac-ft), crossed the eastern Laboratory boundary in

Los Alamos Canyon continuously in April and May. Total storm water runoff at downstream gages in the
canyons leaving the Laboratory is estimated at about 42 ac-ft, approximately 92% of this occurring in

Los Alamos and Pueblo Canyons and 7% in Cafiada del Buey above White Rock. In addition, approximately
4 acre-feet of effluent released from the Los Alamos County wastewater treatment plant is estimated to have
passed the eastern LANL boundary in Pueblo Canyon.

The overall quality of most surface water in the Los Alamos area is good, with low levels of dissolved solutes.
Of the more than 100 analytes measured in sediment and surface water within the Laboratory, most are at
concentrations far below standards and screening levels. However, nearly every major watershed indicates
some effect from Laboratory operations, often for just a few analytes. Table ES-4 lists the locations of
Laboratory-impacted surface water. All radionuclide levels are well below applicable guidelines or standards.
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Table ES-4
LANL Impacts on Surface Water that Result in Values Near or Above Screening Levels

LANL Impact On-Site Off-Site Significance Trends
Specific No No No LANL-derived radionuclides exceeded DOE biota Steady
radionuclides (e.g., concentration guides or derived concentration
Pu-239/240, Sr-90, guidelines in 2010
and Cs-137)

Gross alpha Pueblo, Los Alamos, Yes, 56% of storm water results from 2010 greater than Steady
radioactivity Sandia, Mortandad, including New Mexico Water Quality Control Commission
Pajarito, and Water canyons not (NMWQCC) standards. Major source is naturally
Canyons. affected by  occurring radioactivity in sediments, except in
LANL Mortandad, Pueblo, and Los Alamos Canyons where
there are LANL contributions
Chromium Mortandad Canyon No Single result above standard Steady
Copper Mortandad and Sandia No Copper was elevated in 2010 at a few sites that Steady
Canyons receive runoff from developed areas, including TA-3
and the Los Alamos town site
Mercury Los Alamos Canyon No Two results above standard Steady
Zinc Los Alamos and Sandia No Zinc was above standards at two locations with small
Canyons drainage areas receiving runoff from paved roads
and other developed areas
Polychlorinated Los Alamos, Mortandad, Yes, Above standards. PCBs have been released by Steady
biphenyls (PCBs) and Sandia Canyons including historic LANL discharges and from runoff from

canyons not  developed areas, including the Los Alamos town site.

affectedby  PCBs are also found in background areas on Santa

LANL Fe National Forest land, resulting from regional
atmospheric fallout

Laboratory activities have caused contamination of sediment in several canyons, mainly because of past
industrial effluent discharges. These discharges and contaminated sediment also affect the quality of storm
water runoff, which carries much of this sediment during short periods of intense flow. In some cases,
sediment contamination is present from Laboratory operations conducted more than 50 years ago. However,
all measured sediment contaminant levels are below screening levels for recreational uses.

Consistent with previous years, many surface water samples in 2010 had gross alpha radiation greater than the
surface water standard of 15 pCi/L for livestock watering. Laboratory impacts are relatively small and the
majority of the alpha radiation in surface water on the plateau is due to the decay of naturally occurring
isotopes in sediment and soil carried in storm water runoff from uncontaminated areas. This is supported by
the generally positive correlation between gross alpha radiation and suspended sediment in non-filtered

surface water samples. s ——
Y

o,

“  The highest concentrations of
LANL-derived radionuclides in
surface water samples were
measured in Acid, DP, Los Alamos,

Highest concentrations of radionuclides from Laboratory sources were
measured in surface water samples from Acid, DP, Los Alamos, and
Mortandad canyons downstream from facilities that have released

radioactive effluents. Concentrations are highest near historic and Mortandad Canyons. All
discharges points and directly above the Los Alamos Canyon weir; measurements are consistent
concentrations decrease below the Los Alamos Canyon weir. with previous years and are below
Concentrations were similar to previous years, and no values exceeded screening levels.
the DOE biota concentrations guides. < The highest concentrations of
radionuclides in sediment were
Eight radionuclides in sediment were detected above background obtained from several locations in
concentrations in 2010: americium-241, cesium-137, plutonium-238, Acid, Los Alamos, and Mortandad
plutonium-239/240, strontium-90, uranium-234, uranium-235, and canyons below present and

former outfalls. Results and are

uranium-238. The maximum values for seven radionuclides were ‘ ! !
consistent with previous years.

found in the Mortandad Canyon stream channel or in the Los Alamos
Canyon sediment retention basins. The highest plutonium-239/240
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result occurred in the Acid Canyon stream channel below historic discharges from TA-1 and TA-45,
consistent with previous years.

Seven inorganic chemicals from Laboratory sources, including runoff from developed areas, were detected
above NMWQCC standards: arsenic, cadmium, chromium, copper, mercury, selenium, and zinc. The
concentrations above standards resulted from 5% or less of the total number samples. Arsenic, cadmium,
copper and zinc are only above standards in drainages that receive runoff from developed areas, including

TA-3 and the Los Alamos town site.

Metals and other inorganic chemicals are found in sediments at concentrations above typical background
levels in 3% to 16% of samples collected during 2010. These constituents partially represent historic
discharges from Laboratory outfalls in Los Alamos, Sandia, and Mortandad canyons. Runoff from developed
areas at the Laboratory and the Los Alamos town site also contribute to sediment concentrations of cadmium,
copper, lead, manganese, selenium, and zinc. Some of the results also represent naturally elevated
concentrations.

High explosives were detected in surface water samples from Cafon de Valle, downstream from a high
explosive machining facility at TA-16. Concentrations were less than standards. These results are consistent
with previous years. Corrective measures were implemented to address this high explosive contamination in

2009 and 2010.

PCBs were detected above the human health and wildlife standards in surface water in Los Alamos, Sandia,

Mortandad, and Pajarito canyons. These results are consistent with previous years. PCBs were also measured

above the screening level in runoff from developed areas, including the Los Alamos town site, and in

background areas, such as Cafiada de los Latas north of Los Alamos. The PCBs in background areas are
derived from regional atmospheric fallout. In 2010, LANL

e S\ constructed two grade control structures in DP and Pueblo Canyons
< PCBs are measured in storm water to stabilize sediments in place and reduce the transport of PCBs in
in Los Alamos, Sandia, Mortandad, storm water in Los Alamos and Pueblo Canyons. Monitoring results
and Pajarito canyons above show no measurable levels of PCBs from LANL in the Rio Grande.
standards. PCBs are also detected
above standards in runoff from the We obtained PCB congener data from sediment samples in

Los Alamos town site and in
background areas, the latter
derived from regional atmospheric
fallout.

Laboratory canyons and along the Rio Grande during 2010.
Consistent with data from 2009, the mixtures of PCB congeners
upriver and downriver from LANL sources are essentially identical,

but different than the PCB signature in LANL canyons. These
congener data, therefore, show no measureable evidence of LANL

% LANL completed sediment control
projects in Pueblo and DP canyons

in 2010 to reduce the transport of contributions to PCBs along the Rio Grande. The PCB data from
contaminated sediments. the Rio Grande were also combined with data on suspended
% The flux of LANL-contaminated sediment flux to estimate PCB flux in the river above LANL
sediments into the Rio Grande is drainages. A preliminary estimate of PCB flux from Los Alamos
small. Canyon is about 0.003 to 0.005 kg/yr, or 1% to 3% of the flux in the
N\ Rio Grande.

Soil Monitoring

LANL conducts large-scale soil sampling within and around the perimeter of LANL every three years. The
most recent comprehensive soil survey was conducted in 2009. In general, results confirmed the results from
previous sampling events and show on-site and perimeter areas contained radionuclides at very low (activity)
concentrations, and most were either not detected or below regional statistical reference levels (RSRLs) (equal
to the average plus three standard deviations). The few samples with radionuclide concentrations above the
RSRLs were collected near known or expected areas of contamination. These samples are below industrial
screening levels and thus do not pose a potential unacceptable dose to the public.
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We also annually collect soil samples from two locations on the Pueblo . . .

de San Ildefonso land downwind of TA-54, Area G. Radionuclides and | * Concentrations of radionuclides

metals in the 2010 soil samples were below background or near in soil samples from TA-54, Area
G, are above background and

background and were consistent with levels measured in previous years. less than industrial screening

levels.

The annual samples from around the perimeter of Area G contained
above-background concentrations of tritium, americium-241,
plutonium-238, and plutonium-239/240 at levels similar to those found
in previous years. The highest levels of tritium around Area G were

®,

«» Uranium concentrations in soils
at DARHT have decreased since
the Laboratory began

conducting high explosives test

detected at the southern end, and the highest levels of the americium shots in containment vessels in
and plutonium were detected around the northern, northeastern, and 2007. Jj
eastern sections. Although americium-241, plutonium-238, and

plutonium-239/240 in soil along the northern, northeastern, and
eastern sections of Area G are slightly elevated, all levels are well below residential screening levels used to
trigger investigations and decrease rapidly with distance from Area G.

The Laboratory began using containment vessels for high explosives testing in 2007 at the Dual Axis
Radiographic Hydrodynamic Test (DARHT) facility. Soil concentrations of uranium-238 near the firing
point showed significantly lower levels than measured prior to 2009, and the concentrations are well below
industrial screening levels. High explosives were not detected in any samples around DARHT.

In 2008, the NMED collected five soil samples from high-elevation areas (11,099 to 12,476 ft) in

New Mexico and Colorado and provided them to LANL to determin the origin of the detected
concentrations of cesium and plutonium activity. In the four samples from New Mexico, approximately 75%
of the radionuclides were from global fallout from large thermonuclear atmospheric tests conducted by the
United States and the former Soviet Union, and 25% of the radionuclides were from regional fallout from
much smaller atmospheric nuclear tests conducted at the Nevada Test Site (NTS). No measurable
contribution to the plutonium concentration from LANL operations could be detected.

Foodstuffs Monitoring

In 2010, we collected 107 fruit and vegetable samples from on-site, perimeter (including crops irrigated with
Rio Grande waters), and regional background locations. In general, all radionuclides in all produce samples
were very low and primarily not detected or below the RSRLs. The highest tritium concentrations were found
in fruit samples from on-site locations near tritium processing and waste operations at TA-21 and TA-54,
Area G. Results were similar in past years.

Goat milk from perimeter and regional locations was sampled and analyzed. No radionuclides that we
analyzed for were detected, similar to previous years.

Chicken eggs from perimeter and regional locations were sampled and analyzed. No radionuclides that we
analyzed for were detected or similar to RSRLs.

Honey from bee hives located at on-site, perimeter, and regional locations were sampled and analyzed.
Radionuclides, with the exception of tritium at TA-54, were either not detected or similar to RSRLs. Tritium
in honey from TA-54 is from Area G operations and is not sold or consumed by the public; it is solely
maintained as an experimental hive and shows that honey bees can be used as effective environmental
monitors.

Crayfish were collected from the Rio Grande in one reach above LANL and in another reach downstream of
the confluence of Los Alamos Canyon and the Rio Grande; the goal was to increase the number of samples
and analyses available for evaluation. All concentrations of inorganic and metal constituents in the edible
portions of the crayfish in the downstream reach were similar to the crayfish sampled in the reach above

LANL.

Los Alamos National Laboratory Environmental Report 2010 ES-17



EXECUTIVE SUMMARY

Two elk were killed in vehicle accidents on Laboratory property in 2010; one within TA-36 and another
within TA-54. Muscle and bone tissues from the animals were collected for analysis. Uranium concentrations
were above RSRLs, but far below screening levels. Other radionuclides, inorganic constituents, and PCBs
were either not detected or below RSRLs, in agreement with previous years’ results. Two road-kill deer were
analyzed: one from TA-46 and one from State Road 4 on Pueblo de San Ildefonso property. All radionuclide
concentrations in muscle and bone were similar to those collected from regional background locations.

Biota Monitoring

No wide-scale monitoring of biota was conducted in 2010. 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.

At TA-54, Area G, 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. Results are well below
screening levels and similar to previous years.

“ Vegetation at Area G contained
elevated levels of radionuclides
near known sources but far below

In vegetation around the DARHT facility, concentrations of
radionuclides and metals were either not detected or below RSRLS.

screening levels. Uranium concentrations are lower than in previous years because
2 Biota samples at DARHT contained hlgh explosives testing is now cond.ucted in metal Yessels instead of
depleted uranium, but the levels in the open. Concentrations of radionuclides in mice at DARHT
were lower than previous years were not elevated with the exception of uranium. Uranium
because of new contained testing concentrations were slightly above baseline levels. The isotopic
measures. distribution of uranium isotopes indicates that the type of uranium is
< Biota samples collected above the depleted uranium, released in historic open-air high explosives tests.
Los Alamos Canyon Weir contained || Bees contained slightly higher levels of aluminum, copper, vanadium,
slightly elevated levels of some and lead than RSRLs, but the concentrations were far below

radionuclides and PCBs, but the
concentrations were far below

| screening levels. Populations, composition, and the diversity of birds collected just

west of the DARHT facility in 2010 were compared with samples
collected in 1999 (preoperational 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 2010 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).

ecological screening levels.
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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.

Special studies were conducted in 2010 to follow up on two Laboratory projects constructed following the
2000 Cerro Grande fire: Los Alamos Canyon weir and Pajarito Canyon Flood Control Retention Structure
(FCRS). The weir was constructed to reduce the transport of contaminated sediments off site and the FCRS
was constructed to protect Laboratory facilities downstream from post-fire flash flooding. Native vegetation
and field mice were monitored for radionuclides, PCBs, organics, and inorganics. With a few exceptions, all
contaminant concentrations in vegetation and field mice were not detected or below RSRLs. For the few
contaminants above RSRLs, values were far below screening levels.

Environmental Restoration Program

Corrective actions proposed and/or conducted at LANL in 2010 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 solid waste management units (SWMUs), areas of concern (AOCs), 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., s
buildings, septic systems, sumps, and drain lines), excavation of % Characterization and cleanup of
contaminated media, and confirmatory sampling. These activities sites contaminated or potentially

contaminated by past LANL

define the nature and extent of contamination and determine the 1al]
activities follow the Consent Order.

potential risks and doses to human health and the environment.
% The Laboratory submitted 59 new

Accomplishments in 2010 include the submission to NMED of or revised investigation work plans
initial or revised CME reports for TA-54, MDAs G, H, and L, and reports.

completion of the D&D of buildings at TA-21, commencement of < The Laboratory submitted initial or
the TA-21, MDA B, excavation project, the completion of the revised Corrective Measures

remediation and investigations required by the TA-16 260 Outfall Evaluations for TA-54, MDAs G, H,
Corrective Measures Implementation (CMI) plan, and the andL.

completion or continued investigation of TA-50, MDA C, TA-49, % The D&D of buildings at TA-21 was
three canyons, and eight aggregate areas. The CMEs recommend _Cr(;‘gﬁ’le&%k?:vae:ic:;;?atézg of

the removal of buildings from the TA-54 MDA, construction of an . o '
evapotranspiration cover over disposal pits and shafts, and the * Investlga;lons were completed or
operation of a soil vapor extraction (SVE) system at MDAs L and G. fﬁrr:;nciiygaIgﬁg’gﬁ?:é;g;:{e
In conjunction with the CME reports, an SVE pilot test was areas '

conducted at MDA G demonstrating that this technology is effective \_
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in removing volatile organic compound (VOC) vapors from the soil beneath the MDAs. Groundwater
monitoring conducted to support the MDA G CME demonstrates no compelling evidence for the presence
of contamination in the regional aquifer downgradient of MDA G.

The final buildings of the Laboratory’s TA-21 plutonium processing facility were decontaminated and
demolished during 2010. Excavation of MDA B began in June 2010. The asphalt cover on the site was
removed and 7,265 yd® of waste materials were excavated. The active area of excavation was covered with a
metal building with active air filtration to minimize the emission of contaminated soils during excavation
operations.

The TA-16, 260 Outfall, CMI plan remediation and investigation activities were completed in 2010.
Removal actions and final confirmation sampling were conducted in the lower drainage channel. Toxicity
testing demonstrated no reductions in chironomids. A summary report on these activities was submitted to
NMED. No potential unacceptable risks remain for industrial, construction worker, or residential scenarios.
A CMI monitoring plan was submitted to NMED. Data generated from the monitoring activities will assist
in determining if high explosives and barium contamination has been effectively remediated.

During 2010, environmental restoration activities collected samples at more than 1,600 locations and
requested 850,000 analyses or measurements on these samples.

In 2010, LANL submitted 22 new or revised investigation work plans and 37 new or revised investigation
reports to NMED. In 2010, NMED approved a total of 11 plans and 14 reports, most with modifications or
directions. In addition, LANL submitted 35 periodic monitoring reports on periodic sampling activities,

53 plans and reports on groundwater monitoring well activities, and 24 miscellaneous reports or plans.

NMED approved 34 SWMUs or AOCs as complete, requiring no further remedial actions.

Subsurface Vapor Monitoring

The Laboratory is conducting periodic monitoring of subsurface vapor at TA-54, MDAs G, H, and L, and at
TA-21, MDAs T and V, for VOCs and tritium. The monitoring is conducted to determine if there is a
threat to the groundwater from VOCs and tritium vapors originating from the waste buried at these MDAs.
The Laboratory monitors subsurface vapors at 56 monitoring wells at a total of 196 ports. The ports are
located from a few feet below the ground surface to as great as 700 feet below the ground surface. The
approximate depth to the regional aquifer at TA-54 is between 930 and 1,300 feet. The Laboratory has also
done some investigation sampling at TA-50 MDA C.

The primary VOCs of concern at MDA G and L are trichloroethane-1,1,1 (TCA) and trichloroethene
(TCE) . We estimate that the mass of TCA and TCE at MDA G to be 210 kg and 79 kg, respectively. At
MDA L, we estimate the mass of TCA and TCE to be 428 kg and 245 kg, respectively. The total amount of
VOC:s is much smaller at MDA H: we estimate the total mass of all VOC:s to be less than 2 kg. Most of the
mass of the VOC vapors below each of the TA-54 MDA is contained within 200 feet of the surface, within
the Bandelier tuff (Figure ES-7).

Subsurface tritium vapors at TA-54 are found primarily at MDA G which has active tritium waste disposal
activities. The highest concentrations are located near tritium disposal shafts in the south-central portion of

MDA G.
Methylene chloride, perchloroethylene (PCE), and TCA are the primary VOCs of concern at TA-21 MDA

T; tritium is also monitored. VOCs and tritium consistently peak at a single depth below the surface over
time. Further analyses are being conducted to support the Corrective Measures Evaluation (CME) report.
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Remediation activities at TA-21, MDA V, were completed in 2005; however, the extent of tritium in
subsurface vapors was not determined and so periodic monitoring has been conducted. A consistent
prominent peak of tritium activity is found near 300 feet below ground surface. This may be produced by a
subsurface geologic feature known as the Tsankawi pumice bed. Vapor monitoring will continue until
remediation activities are completed at nearby MDA B.

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 assure the accuracy of the results. All
analytical laboratory results undergo validation by a LANL
4 Independent commercial chemistry subcontractor. If data Validatiqn identifies analytical res'ults that do
laboratories analyze LANL not meet EPA or LANL requirements, then LANL will perform a
environmental samples. tollow-up assessment with the analytical laboratory to identify issues
& The quality assurance performance and corrective actions. Fl.nall}{, LANL requires each an'flly‘acal
of these laboratories is best-in-class. || laboratory to participate in third-party independent review and
certification programs as a further quality assurance requirement.

For 2010, approximately 98% of all analytical chemistry results were
of good quality and usable for environmental compliance and assessment. Approximately 16% of the accepted
results were qualified due to some portion of the analysis not meeting requirements; however, the
concentration results were still acceptable for use.

Data validation efforts identified three individual analytical laboratory data quality issues in 2010. Organic
contaminants were introduced into several groundwater samples by the analytical laboratory or from sample
bottles. Chromium concentrations in several groundwater samples that were near detection limits were
incorrectly identified as detections due to analytical laboratory software issues. Selenium concentrations in soil
were incorrectly identified as detections due to instrumentation errors. Each of these issues has been corrected
and procedures implemented to prevent recurrence.

A new analytical laboratory for low-level tritium analyses was used by LANL during 2010; due to minor
differences in analytical methods at the two laboratories, the more recent data are not directly comparable to
earlier values.

LANL performed a review of some previous groundwater sampling results for plutonium-238 in the
Buckman Well field. In 2006, one plutonium-238 detection was identified for a sample from Buckman
Well #1. Upon additional review, this analysis was found to be incorrect; plutonium-238 was not detected in
this 2006 sample. This information has been updated in the RACER database.

An analytical result data package assessment was conducted at one analytical laboratory during 2010, when
validation identified more systematic issues at the analytical laboratory. A total of 109 individual issues and
“time-savings” opportunities were identified. The analytical laboratory developed a comprehensive corrective
action plan and each issue was resolved.

Each analytical laboratory participated in third party reviews; samples of known concentration are sent to the
analytical laboratory and the laboratory must demonstrate that they can produce similar results. Each
analytical laboratory that LANL uses met all independent testing and certification requirements during 2010.

Overall, the performance of LANL’s analytical laboratories is excellent.
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Monitoring of the Rio Grande

Water quality, sediments, and biota/foodstuffs have been monitored
for many years in and along the Rio Grande to assess LANL < LANL impacts on the Rio Grande are
impacts. Radionuclides found in surface water samples are naturally small.

occurring. In 2010, LANL sampled fruits and vegetables irrigated
with Rio Grande water upstream and downstream of LANL. In general, contaminants in all produce samples
were very low (pCi range) and most were either not detected or detected below the RSRLs.

Natural stream flow and sediment loading in the Rio Grande are quite large compared with Los Alamos area
streams. A preliminary estimate of PCB flux in lower Los Alamos Canyon into the Rio Grande is 1% to 3%
of the total estimated long-term flux in the Rio Grande. LANL installed grade control structures to stabilize
sediments and contaminants in place to reduce the sediment from LANL property reaching the Rio Grande.
Automated storm flow monitoring stations have been installed to notify BDD Project personnel of major
flow events reaching the Rio Grande. Two storm water flows entered the Rio Grande from Los Alamos and
Pueblo Canyons during 2010; notifications were made to BDD Project in both cases.

Past risk assessments of the potential risk to the public from chemicals and radioactive materials released from
the Cerro Grande fire found minimal exposure risks. The Buckman Direct Diversion (BDD) Project
Independent Peer Review found that no risk to BDD Project drinking water from LANL-derived radioactive
or chemical contaminants.

In summary, any LANL contributions to the Rio Grande are masked and overwhelmed by contaminants
from upriver sources. With the exception of mercury and PCBs in fish, derived from non-LANL sources, the
levels of contaminants in the Rio Grande are below all levels of concern.

Monitoring In the Jemez Mountains and Valles Caldera

We performed a review of Laboratory environmental monitoring studies performed in the Jemez Mountains
and the Valles Caldera to the west and southwest of the Laboratory. Elevated concentrations of trace
elements occurred in vegetation when receiving episodic discharges from the Fenton Hill hot dry rock site.
When the discharges ended, these elevated concentrations were no longer measured. A very few sporadic
detections of radionuclides and chemicals have been measured in air, surface water, sediment, soil, and biota
and foodstuffs over the period of record. The detections appear to be isolated instances and show no spatial or
temporal trends. The detections cannot be attributed to Laboratory operations or influences.

Risk Reduction

The Laboratory is committed to reducing environmental hazards % The Laboratory reduced

and the associated risk to people and the environment. Over the environmental risks during 2010
years, the Laboratory has decreased its release of materials into the though reduction in TRU waste
environment and has reduced the amount of legacy contamination. inventories, D&D of plutonium

processing buildings at TA-21,
installation of sediment control
structures, and ongoing wildland
fire tree thinning.

These efforts have significantly reduced or eliminated potential
exposure and risk to workers, the public, and the environment.

Examples of ongoing risk reduction activities include the transport
of stored legacy transuranic waste from TA-54, Area G, to WIPP in
Carlsbad, NM, the D&D and cleanup of the former plutonium processing facility at TA-21, and ongoing
studies of groundwater contamination to evaluate future hazards and risks, and numerous investigations and
corrective actions at potentially contaminated sites.
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During 2010, the Laboratory continued design work on evaporation tanks to allow elimination of the TA-50
RLWTTF outfall. The Laboratory also eliminated three cooling tower outfalls. LANL completed construction
of grade control structures in Pueblo and DP Canyons to reduce the transport of contaminated sediments off

LANL property. The Laboratory signed an MOU for five years of monitoring to support the BDD Project.
As part of the Laboratory’s Wildland Fire Management Plan, the Laboratory performed tree thinning

operations on 380 acres of LANL property. These mitigation actions were extremely important in

minimizing the amount of LANL lands burned by wildfire during the 2011 Las Conchas fire.
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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 (LANS),
LLC, took over management of the Laboratory.

The Laboratory’s original mission to design, develop, and test nuclear weapons has broadened and evolved as
technologies, 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 Integrated
Safety Management (ISM) to set, implement, and sustain safety performance and meet environmental
expectations. In addition, the Laboratory uses an International Standards Organization (ISO) 14001-2004
registered Environmental Management System (EMS) as part of ISM to focus on environmental
performance, protection, and stewardship. The foundation of the EMS and the demonstration of the
Laboratory’s commitment comprise the LANL environmental policy:

e We approach our work as responsible stewards of our environment to achieve our mission.
e We prevent pollution by identifying and minimizing environmental risk.

e We set quantifiable objectives, monitor progress and compliance, and minimize consequences to the
environment, stemming from our past, present, and future operations.

¢  We do not compromise the environment for personal, programmatic, or operational reasons.

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 surveillance report,
as directed by DOE Order 231.1A (DOE 2004), are to

o  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.
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e Summarize environmental occurrences and responses reported during the calendar year.

¢ Confirm compliance with environmental standards and requirements.

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 ft
on the flanks of the Jemez Mountains to about
6,200 ft 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. Three major potentially active local faults constitute the modern rift boundary. Studies indicate that
the seismic surface rupture hazard associated with these faults is localized (Gardner et al., 1999). Most of the
finger-like mesas in the Los Alamos area (Figure 1-2) are formed from Bandelier Tuft, which includes ash
fall, ash fall pumice, and rhyolite tuff. Deposited by major eruptions in the Jemez Mountains volcanic center
1.2-1.6 million years ago, the tuff is more than 1,000 ft thick in the western part of the plateau and thins to
about 260 ft eastward above the Rio Grande.

On the western part of the Pajarito Plateau, the Bandelier Tuff overlaps onto the Tschicoma Formation,
which consists of older volcanics that form the Jemez Mountains. The tuff is underlain by the conglomerate
of the Puye Formation in the central plateau and near the Rio Grande. The Cerros del Rio Basalts interfinger
with the conglomerate along the river. These formations overlie the sediments of the Santa Fe Group, which

extend across the Rio Grande Valley and are more than 3,300 ft thick.

Surface water in the Los Alamos region occurs primarily as short-lived or intermittent reaches of streams.
Perennial springs on the flanks of the Jemez Mountains supply base flow into the upper reaches of some
canyons, but the volume is insufficient to maintain surface flows across the Laboratory property before the
water is depleted by evaporation, transpiration, and infiltration.
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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 (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. The regional aquifer discharges into the Rio Grande through springs in White Rock
Canyon. The 11.5-mi reach of the river in White Rock Canyon, between Otowi Bridge and the mouth of
Rio de los Frijoles, receives an estimated 4,300-5,500 acre-feet (ac-ft) of water from the regional aquifer.
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3. Biological Resources

The Pajarito Plateau, including the Los Alamos area, is biologically diverse. This diversity of ecosystems is
due partly to the dramatic 5,000-ft elevation gradient from the Rio Grande on the east of the plateau up to
the Jemez Mountains 12 mi (20 km) to the west and partly to the many steep canyons that dissect the area.
Five major vegetative cover types are found in Los Alamos County. The juniper (Juniperus monosperma
Englem. Sarg.)-savanna community is found along the Rio Grande on the eastern border of the plateau and
extends upward on the south-facing sides of canyons at elevations between 5,600 and 6,200 ft. The pifion
(Pinus edulis Engelm.)-juniper cover type, generally between 6,200 to 6,900 ft 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 ft 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 ft, overlaps the Ponderosa
pine community in the deeper canyons and on north-facing slopes and extends from the higher mesas onto
the slopes of the Jemez Mountains. The spruce (Picea spp.)-fir (Abies spp.) cover type is at higher elevations of
9,500 to 10,500 ft. Several wetlands and riparian areas enrich the diversity of plants and animals found on the
plateau.

In May 2000, the Cerro Grande fire burned more than 43,000 ac of forest in and around LANL. Most of the
habitat damage occurred on Forest Service property to the west and north of LANL. Approximately 7,684 ac,
or 28% 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 ft 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.

4. Cultural Resources

The Pajarito Plateau is an archaeologically rich area. Approximately 86% 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. During fiscal year 2006, sites that have been excavated since the 1950s were removed from the
overall site count numbers. Thus, there are fewer recorded sites than the number reported in previous years.
Nearly 80% 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 68% located between 5,800 and 7,100 ft.
Sixty two percent 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 500 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.

5. Climate

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

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

From 1981 to 2010, the average annual
precipitation (which includes both rain and the
water equivalent of frozen precipitation) was
18.95 in., and the average annual snowfall amount
was 58.7 in. (Note: By convention, full decades
are used to calculate climate averages

[WMO 1984].) The months of July and August account for 36% of the annual precipitation and encompass
the bulk of the rainy season, which typically begins in early July and ends in early September. Afternoon
thunderstorms form as moist air from the Pacific Ocean and the Gulf of Mexico is convected and/or
orographically lifted by the Jemez Mountains. The thunderstorms yield short, heavy downpours and an
abundance of lightning. Local lightning density, among the highest in the 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 westerly winds.

C. LABORATORY ACTIVITIES AND FACILITIES

The Laboratory is divided into technical areas (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).
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.

DOE National Nuclear Security Administration (NNSA) issued a new Site-Wide Environmental Impact
Statement (SWEIS) in May 2008 (DOE 2008a) and two Records of Decision (ROD) in September 2008
(DOE 2008b) and June 2009. In the SWEIS, LANL identified 15 Laboratory facilities as “Key Facilities” for
the purposes of facilitating a logical and comprehensive evaluation of the potential environmental impacts of
LANL operations (Table 1-1). Operations in the Key Facilities represent the majority of environmental
impacts associated with LANL operations.
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The facilities identified as “key” are those that house Table 1-1
activities critical to meeting work assignments given to Key Facilities*
LANL. These facilities also:
. . " d - Facility Technical Areas
¢ House operations that could potentially cause Plutonium Complex TAS5S
significant environmental impacts, - o
Tritium Facilities TA-16
e Are of most interest or concern to the public Chemistry and Metallurgy TA-03
based on scoping comments received, or Research (CMR) Building
e . Sigma Complex TA-03
e Would be the facilities most subject to change gma ~omp
. e Materials Science Laboratory TA-03
as a result of programmatic decisions. (MSL)
In the SWEIS, the remaining LANL facilities were Target Fabrication Facility (TFF) TA-35
identified as “Non-Key Facilities” because these Machine Shops TA-03

facilities do not meet the above criteria. The Non-Key Nicholas C. Metropolis Center  TA-03
Facilities comprise all or the majority of 30 of LANL’s for Modeling and Simulation

49 TAs and approximately 14,224 acres of LANL’s High-Explosives Processing TA-08, -09, -11, -16, -22, -37
26,480 acres. The Non-Key Facilities also currently High-Explosives Testing TA-14, -15, -36, -39, -40
employ about 74% of the total LANL workforce Los Alamos Neutron Science ~ TA-53

(LANL 2010). The Non-Key Facilities include such Center (LANSCE)

important buildings and operations as the Biosciences Facilities (formerly ~ TA-43, -03, -16, -35, -46

Health Research Laboratory)
Radiochemistry Facility TA-48

Radioactive Liquid Waste TA-50
Treatment Facility (RLWTF)

Solid Radioactive and Chemical TA-50, TA-54
Waste Facilities

D. MANAGEMENT OF ENVIRONMENT, *Data from 2008 SWEIS.
SAFETY, AND HEALTH

Nonproliferation and International Security Center
(NISC), the new National Security Sciences Building
(NSSB), which is now the main administration
building, and the TA-46 sewage treatment facility.

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

Environmental management system, compliance, surveillance, and waste management operational support are
managed within the Environment, Safety, Health, and Quality (ESH&Q) Directorate. Environmental
characterization, remediation, and waste management programs are part of the Environmental Programs
(EP) Directorate. 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 has implemented a pollution-prevention-based-EMS, meeting the DOE Order 450.1A requirement
to have an EMS implemented by December 31, 2005. An EMS is a systematic method for assessing mission
activities, determining the environmental impacts of those activities, prioritizing improvements, and

measuring results. LANL pursued and achieved registration to the ISO 14001-2004 standard in April 2006.

A key feature of the Laboratory EMS is the focus on ensuring that it is integrated with existing procedures
and systems wherever possible. The intent is for the EMS to consolidate these existing programs into a
systematic process for environmental performance improvement. The ISM provides an important foundation
for the five core elements of the EMS:
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Policy and Commitment
Planning
Implementation and Operation

Checking and Corrective Action

AN S

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 (RCRA) regulated non-radioactive hazardous waste,
e Toxic Substances Control Act regulated waste (primarily PCB contaminated waste),

e Low-level radioactive waste (LLW), both solid and liquid,

e  Mixed low-level waste (MLLW),

e Transuranic waste (TRU),

e Administratively controlled waste,

e Medical waste,

e New Mexico Special Waste, and

e Sanitary solid and liquid waste.

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

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

3. Pollution Prevention Program
The Pollution Prevention (P2) Program implements waste minimization, pollution prevention, sustainable
g p » P p )
design, and conservation projects to enhance operational efficiency, reduce life-cycle costs of programs or
1gn, 10n proj _ P : \CY, e-Cy prog
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.

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

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

Los Alamos National Laboratory Environmental Report 2010 1-9
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The goal of these programs is to ensure that residual contaminants from past Laboratory operations do not
threaten human or environmental health and safety. To achieve this goal, the Laboratory is investigating and,
as necessary, remediating sites contaminated by past Laboratory operations. Program results for calendar year
2010 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,
foodstuffs, and associated biota from more than 4000 locations (Table 1-2). Program results for each of these
monitoring programs are presented in Chapters 4-9 of this report. The Laboratory also works with and assists
neighboring communities and pueblos in performing environmental monitoring.

Table 1-2
Approximate Numbers of Environmental
Samples, Locations, and Analytes Collected in 2010

Sample Type or Media Locations Frequency of Sampling? Analytes or Measurements
Ambient Air 63 Biweekly 7800°
Stack Monitoring 29 Weekly 23,000
Biota 38 Annual 1900
Routine Soil Surveillance Sampling 25 Annual 600
Sediment 601 Annual 180,000
Foodstuffs 136 Annual 3000
Groundwater 195 Quarterly/semi-annual/annual 160,000
NPDES Ouffalls 14 Weekly 2200
Surface Water Base Flow 26 Quarterly/semi-annual/annual 16,000
Surface Water Storm Runoff 54 Following rains 25,000
Neutron Radiation 47 Quarterly 190
Gamma Radiation 98 Quarterly 390
Environmental Restoration 1,609 Annual 850,000
Soil/Rock Investigation Sampling
Subsurface Vapor Monitoring 84 Monthly/Quarterly/Annually 160,000

Totals: 4145 1,430,000

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 RACER Data Analysis Tool
(http://www.racernm.com/). This tool was developed to provide public access to the same data that NMED
and LANL use in making remediation and other environmental management decisions.

The Laboratory is regulated under 27 separate environmental regulatory permits issued by the New Mexico
Environment Department and the Environmental Protection Agency (EPA). 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.
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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 (LANS), LLC, 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 231.1A, Environment, Safety, and Health Reporting

DOE Order 231.1A, 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 2004). Specifically, DOE Order 231.1A requires the Laboratory 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, 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.
e Confirm compliance with environmental standards and requirements.

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

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

2. DOE Order 450.1A, Environmental Protection Program

DOE Order 450.1A, Environmental Protection Program, requires all DOE sites to “implement sound
stewardship practices that are protective of the air, water, land, and other natural and cultural resources
impacted by DOE operations and by which DOE cost-effectively meets or exceeds compliance with
applicable environmental; public health; and resource protection laws, regulations, and DOE requirements.”
The order further states this objective must be accomplished by implementing an Environmental
Management Systems (EMS) at each DOE site.
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An EMS is a systematic method for assessing mission activities, determining the environmental impacts of
those activities, prioritizing improvements, and measuring results. DOE Order 450.1A defines an EMS as

“a continuous cycle of planning, implementing, evaluating, and improving processes and actions undertaken
to achieve environmental missions and goals.” This DOE order mandates that the EMS be integrated with an
existing management system already established pursuant to DOE Policy 450.4.

LANL has implemented a pollution-prevention-based EMS, meeting the DOE Order 450.1A requirement
to have an EMS implemented by December 31, 2005. LANL pursued and achieved registration to the
ISO 14001-2004 standard in April 2006. There were two external audits and one internal audit of the LANL

EMS system in 2010. No significant corrective actions were identified during these audits.

The EMS met several milestones in fiscal year (FY) 2010 (October 2009 — September 2010) and calendar
year (CY) 2010. Multi-disciplinary teams from each Directorate identified their activities, products, and
services and their potential environmental aspects. They prioritized these aspects to determine which were
significant and developed an Environmental Action Plan designed to prevent or eliminate the environmental
risk associated with those aspects. These plans committed to dozens of environmental improvement and
pollution prevention actions for FY10 http://hsrasweb.lanl.gov/emsdb/org list public.asp. In addition, new
action plans were developed for implementation in FY11 (October 2010 — September 2011).

We established six high level FY10 commitments to achieve our LANL goal of establishing excellence in
environmental stewardship; these goals and our FY10 achievements are presented in Table 2.1. The
Laboratory maintained a high level of environmental compliance performance, shipped a record number of
transuranic (TRU) waste shipments to the Waste Isolation Pilot Project (WIPP), increased public
involvement events, and maintained a fully compliant EMS.

Table 2.1
FY10 Environmental Stewardship Commitments and Results

Goal Year End Final Status

Establish excellence in environmental  During FY 10, LANL held public forums related to several major environmental programmatic
stewardship. FY 10 Commitments elements: Consent Order progress, Sanitary Effluent Reclamation Facility, NEPA®, CMRR®
(9/2010 target date unless otherwise Progress, Clean Air Act Compliance, and Water Quality Standards. The lab proactively met
noted) Increase the number of public ~ with the public and stakeholders to ensure that accurate information was available regarding
outreach events focused on our activities and commitment to env. Protection.

Eéw“\;llgonmgr}t;al Mantageén?ant St_ys_tt_em \o s aresult LANL increased the number of public interactions related to environment to 392

.( )an " koﬂsi? kr e lag i |esd ° compared with 264 in FY09, including interactions with the Northern New Mexico Citizen’s

increase stakenholder knowledge and  agyisory Board, testimony at the RCRA permit hearings, and interactions with several local

engagement. government and citizen organizations. These efforts were rewarded with significant public
support of the Laboratory mission in comments submitted to NMED.

Maintain 98% or higher successful RCRA: 97.8%, Stormwater: 99.1%, NPDES®: 99%+, P2: rated outstanding.
inspection rates in all environmental
self-inspection programs.

Permits: RCRA Permit Title V permit fully implemented, new RCRA permit not issued as of 10/1/10.

Implementation, Title V Air Permit

Implementation.

Mitigate potential environmental LANL achieved a record 158 transuranic waste shipments to WIPP' reducing the Material-at-
impact and risk to the public by Risk at Technical Area (TA)-54, Area G, from 88,000 plutonium-equivalent Curies to less than
completing the funded, FY10 Work- 81,000; LANL prepared 470 cubic meters of transuranic waste for disposition; LANL made
plan TRU waste shipments. 2,100 shipments of low-level waste off site, and increased transuranic waste processing

capacity with start up of the Building 412 repacking system and upgrade of the Dome 231 line.
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Table 2.1 (continued)

Goal Year End Final Status

EMS: Implementation of departure The Laboratory’s ISO 14001 status is fully compliant. Third party surveillance audit in August
process, materials clean-outs and pilot  found the EMS to be mature, leading to improvements in pollution prevention and regulatory

chemical pharmacy in support of compliance. Pilot chemical pharmacy centers opened in FY10, GSAF" projects were funded
materials disposition. Implement at and first Greenhouse Gas Baseline completed in January 2010. First site Sustainability Plan
least 15 GSAF projects for waste was developed in FY10.

minimization. Develop Greenhouse
Gas Baseline in support of energy

conservation.

@ NMED Order on Consent ® National Pollutant Discharge Elimination System
® National Environmental Policy Act " Waste Isolation Pilot Project

¢ Chemistry and Metallurgy Research Replacement facility 9 Material Disposal Area

9 Resource Conservation and Recovery Act " Generator Set Aside Funds

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 FY10 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 FY10 from DOE. The rating system was established by DOE and is based on progress in
seven categories including hazardous waste generation, low-level waste generation, mixed low-level waste
generation, TRU/mixed (MTRU) waste generation, recycling percentage, weight of sanitary trash generated
per person, and percentage of purchases that comply with affirmative procurement. For 2010, LANL’s goal
was to generate less routine waste in each category than in 2009, increase the percentage of recycling, and be
100% compliant with affirmative

procurement. In FY10, LANL generated Table 2.2

less routine low-level waste, mixed low- Comparison of FY2009 and FY2010 Routine Waste

level waste, TRU and MTRU waste than  Geperation, Recycling Percentage, and Affirmative Procurement
in FY09. In FY10, LANL increased its

recycling percentage and reduced the FY10 LANL FY09 FY10
amount of routine sanitary waste P2 Performance Index Generation Baseline Generation
generated per person over FYO09 levels. In  Routine Hazardous Waste 11.6 metric tons 15 metric tons
FY10, LANL was only 84% compliant Routine Low-Level Waste 888 cubic meters 809 cubic meters

with affirmative procurement due to new
purchasing software that cannot capture

Routine Mixed Low-Level Waste 10.4 cubic meters 3.7 cubic meters

v . . Routine Sanitary Waste 148 kg/person 141 kg/person
justifications for purchasing products Recvclin 50% 58
. . (s] (o]
without recycled content. The differences yeing
. . . . Affirmative Procurement Not calculated 84%
in routine waste generation, recycling
Routine TRU/MTRU Waste 72.5 cubic meters 38.2 cubic meters

percentage, and affirmative procurement

are shown in Table 2-2.

NNSA gave six Pollution Prevention awards for the following projects and programs:

Video Teleconferencing Cuts Travel Costs and Reduces Green House Gas Emissions

Sustainable Projects for a Sustainable Future

Sigma Electroplating Discharge Reduction Integration of Site Sustainability Plan Goals and
LANL’s EMS

New Plutonium Removal Technique Means Less Waste
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e LANL Algal Biofuels Consortium Development Team

o Affirmative procurement 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 that LANL report each year how much money was spent in each
category and how much of that money was spent on products that contain recycled content. It’s also
acceptable to purchase products in these categories without recycled content if there is a justification
such as the recycled-content product costs significantly more, the recycled-content product does not
meet project specifications, or the recycled-content product cannot arrive quickly enough.

DOE’s goal for LANL is to purchase all recycled-content products in these categories or justify all non-
recycled content purchases. The old purchasing system at LANL, the Just-in-Time (JIT) catalog, was
programmed to highlight recycled-content products and to mandate that users choose a justification if a non-
recycled content product was chosen from one of EPA’s categories. The new Oracle-based purchasing system
at LANL does not currently highlight recycled-content products or require that users choose a justification
for a non-recycled content purchase. Thus, LANL went from having 100% of their JIT catalog purchases
compliant with affirmative procurement in 2008 to having a compliance percentage that could not be
calculated. LANL is hoping to find a method for calculating a compliance percentage with affirmative
procurement in 2011.

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 Executive Orders (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 greenhouse gas
reduction strategies and commit to implementing a Site Sustainability Plan. Site sustainability seeks to reduce
consumption of natural resources so that we 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.

In 2008, DOE established specific FY15 goals of 30% reductions in energy usage per square foot of building
space over FY03 and 16% reductions in potable water use over FY07. The Laboratory’s Site Sustainability
Plan 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, green house gas (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 Sanitary Effluent Reclamation Facility (SERF) expansion, High Performance
Sustainable Building (HPSB) implementation, lighting retrofits, building automation system night setback
scheduling, and the associated footprint reduction efforts to achieve our energy, water, and greenhouse gas
management goals. In addition, to address the Laboratory’s increased water usage, the LANL Generator Set
Aside Funds (GSAF) program funded projects that contribute to water reduction goals. Specific projects
include Use of Biodiesel Co-product to Boost Biological Oxygen Demand (BOD) at the LANL sanitary
wastewater facility (SWWS) was initiated in FY10. Preliminary results indicate that it is possible to boost the
BOD at the SWWS via crude glycerol, a by-product of biodiesel production. Long-term implementation of
this project may allow increased hydraulic throughput at the SWWS. Increased flows to the SWWS
(hydraulic throughput) eventually end up at the planned expanded-SERF. Processing of sanitary effluent at
the SERF will directly contribute to reductions in potable water consumption. The SWWS BOD project
may allow increased flows from routing cooling tower blowdown from permitted National Pollutant

Discharge Elimination System (NPDES) outfalls to the SWWS,; and therein the SERF.
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Significant effort was devoted to the NPDES Outfall Reduction Project (ORP) in 2009 and 2010. This
program addresses the remaining NPDES permitted outfalls at LANL, currently discharging approximately
154 million gallons per year. The ORP is intended to assist compliance with the EPA’s NPDES permit for
LANL, support increased efficiency and effective management of water, increase the use of “reclaimed water,”
and ensure compliance with DOE Order 430.2B. The ORP Integrated Project Team developed a plan for
implementation of the program, which includes groups of projects designed to contribute to the FY15 goals
established in DOE Order 430.2B. Conceptual design and total project costs were validated based on the
FY08 Project Execution Plans developed by the ORP Integrated Project Team.

The DOE required its subcontractors to publish Site Sustainability Plans as part of meeting the requirements
set forth in its Strategic Sustainability Performance Plan. The Laboratory published a FY10 Site
Sustainability Plan (LANL 2010), and Table 2.3 shows the Laboratory’s performance status toward meeting
the sustainability goals.

Table 2.3
Sustainability Performance Status

DOE Goal Performance Status

28% Scope 1 & 2 GHG reduction by FY20 from a FY08 In FY10, LANL increased Scope 1 & 2 GHG levels by 3% compared
baseline (related goals intended below) with the FY08 baseline.

30% energy intensity reduction by FY15 from a FY03 baseline ~ Between FY03 and FY10, LANL reduced its cumulative energy

and target reduction for FY10 of 15% intensity by approximately 15%.

7.5% of a site’s annual electricity consumption from on-site 31,950 megawatt/hr (MWhr) renewable energy credits (RECs) were

renewable sources by FY10 purchased in FY10: these comprise 7.5% of the total electrical energy
use.

Every site to have at least one on-site renewable energy Currently, LANL has several solar power lighting systems in place.

generating system Additionally, Los Alamos Power Pool is proceeding with installation of
the Abiquiu Dam low-flow turbine, which will be fully installed in 2011.

10% annual increase in fleet alternative fuel consumption LANL met this goal for FY10. Thirty-six percent of LANL's fleet is

relative to a FY05 baseline capable of using alternative fuels. Unfortunately, not all E-85 capable

vehicles use E-85 due to lack of local supply. However, E-85 is being
used in protective force vehicles due to an off hours refueling truck.

2% annual reduction in fleet petroleum consumption relative toa LANL met this goal for FY10. During FY09 LANL used 24,575 gallons
FYO05 baseline of E-85 which represents 4% of the total fuel consumption. This 4% of
E-85 meets the 2% petroleum reduction requirement.

75% of new light duty vehicle leases must consist of alternative ~ LANL met this goal for FY 2010. Fleet management developed a

fuel vehicles (AFV) FYQ9 policy that states all new vehicles leases must be AFVs.
To the maximum extent practicable: advanced metering for LANL has achieved 81% of the Energy Policy Act of 2005 electric
electricity (by October 2012), steam, and natural gas (by metering goal.

October 2016); standard meters for water

Cool roofs, unless uneconomical, for roof replacements unless ~ LANL met this goal for FY 2010. Under the Roof Assessment

project already has Critical Decision (CD)-2 approval. New roofs Management Program (RAMP), LANL has been installing cool roofs

must have thermal resistance of at least R-30 for the last three years. Most current projects are CMR (145,000 sf),
55-0114 (8,000 sf), 03-0132 (11,000 sf), and 03-0039 (155,000 sf) in
FY09.
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Table 2.3 (continued)

DOE Goal Performance Status

Training and outreach. DOE facility energy mangers to be 30 Sustainability/Energy-related training days were completed in

Certified Energy Managers by September 2012 FY10. In FY10, outreach included an Energy Town Hall with
presentations open to the public. Currently, one Utilities & Institutional
Facilities (Ul) staff member is a Certified Energy Manager (CEM).

Sulfur hexafluoride (SF6) capture program by September 2012  According to our FY08 emissions, SF6 represents approximately 5%
of our Scope 1 & 2 emissions.

10% Scope 3 GHG reduction by FY20 from a FY08 baseline Recent investigation revealed that employee commuting comprises
the majority of LANL’s Scope 3 GHG emissions, which is
73,821 metric tons CO, equivalent.

All new construction and major renovations greater than $5 CMRR/RLUOB' is in construction phase and is anticipated to achieve
million to be LEED® Gold certified. Meet High Performance and at least LEED Silver as the first LANL facility to achieve LEED
Sustainable Building (HPSB) Guiding Principles if less than or certification. Projects in design and conceptual design phases are

equal to $5 million incorporating LEED Gold into project requirements.

15% of existing buildings larger than 5,000 gross square feet A gap analysis was completed to identify necessary systematic
(GSF) to be compliant with the five guiding principles of HPSB improvements. A plan was developed to bring identified HPSBs into
by FY 2015 compliance. DOE’s HPSB Assessment Tool will be used to meet the

Guiding Principles.

16% water use reduction by FY15 from a FY07 baseline - 2% Water use has increased by approximately 22% since FYO07.
reduction each year based on the previous year, 26% by FY
2020

20% water consumption reduction of industrial, landscaping, LANL has determined that more than 500K square feet of non-native
and agricultural (ILA) water by FY20 from a FY 2010 baseline grass can be removed to reduce non-potable water use.

* Chemistry and Metallurgy Research Replacement facility/Radiological Laboratory/Utility/Office Building

3. DOE Order 5400.5, Radiation Protection of the Public and the Environment

DOE Order 5400.5, Radiation Protection of the Public and the Environment, establishes the requirements to
protect the public and the environment against undue risk from radiation associated with activities conducted
by DOE facilities. The Order establishes 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 2010. 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: low-level waste (LLW), mixed low-level
waste (MLLW), TRU waste, and mixed TRU waste. (Waste definitions are provided in the Glossary).
MLLW is LLW that also contains a hazardous (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 and DOE Manual 435.1. LANL submitted a
compliance report to DOE (LANL 2009) which was approved by DOE in 2009. 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/Los Alamos
Site Office (LASO)-approved Radioactive Waste Management Basis (RWMB). DOE/LASO approved the
most recent RWMB on December 28, 2010 for continued facility operations. The RWMB identifies the
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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 FY10, eight Laboratory Facility Operation Directorates (FODs) were approved to generate, treat, or
dispose of radioactive waste. Four LANL FODs had received approval to extensions of their current
operations, while their RWMB documentation was updated. During FY10, 171 internal inspections were
conducted at LANL generation, storage, treatment, and disposal facilities. Eighteen findings were identified;
corrective actions were implemented and closed out. DOE/LASO participates as an observer on internal
inspections to assure continued compliance with the RWMB.

b. Low-Level Waste

The Laboratory disposes LLW 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 onsite at LANL that may
interact with the low-level waste disposal facility, contributing to the dose projected to a hypothetical member
of the public from Area G. As with the Area G PA, the Composite Analysis 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 LANL Document LANL or DOE Approval
Requirement

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/HQ) to Donald
Area G, LA-UR-08-06764 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 Randal

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

During CY10, LANL generated, processed and disposed of approximately 25,000 m* of LLW. This amount
includes waste generated during routine operations and by campaigns, such as environmental restoration
clean-ups. During 2010, LLW generation was higher than in previous years because of American Recovery
and Reinvestment Act (ARRA) funded decontamination and decommissioning (D&D) of TA-21 buildings
(Figure 2-1). Approximately ten percent of this LLW was buried at TA-54 Area G. During CY10, LANL
generated and processed approximately 119 m® of MLLW and shipped these wastes to an approved disposal
facility in Clive, Utah. LANL maintained compliance with all aspects of its RWMB during 2010.
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The Laboratory is 30,000
implementing a strategy to
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where feasible and cost-
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C. COMPLIANCE STATUS

The EPA and NMED regulate Laboratory operations under various environmental statutes (e.g. Clean Air
Act, Clean Water Act, etc.) 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 2010 and the specific operations and/or
sites affected. Table 2-6 lists the various environmental inspections and audits conducted at the Laboratory
during 2010. The following sections summarize the Laboratory’s regulatory compliance performance during

2010.
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Category
RCRA® Permit

Consent Order

CWAYNPDES®

CWA Sections 404/401

Groundwater IlDischarge Permit ,
TA-46 SWWS' Plant

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

Groundwater Discharge Plan,
Domestic Septic Tank/Leachfield
Systems

Table 2-5

Approved Activity

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

40 CFR 265 Standards: Interim Status hazardous
waste storage and treatment facilities: TAs-14, -16,
-36, -39, and -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

Outfall 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 (four )
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 June 18,
2008

August 1, 2007
September 29, 2008

November 1, 2010

June 30, 2008

NA
July 20, 1992
Renewed January 7, 1998

Renewal application submitted
on July 2, 2010

Submitted August 20, 1996

Submitted April 27, 2006

Application resubmitted on
June 25, 2010

Environmental Permits or Approvals under which the Laboratory Operated during 2010

Expiration Date
December 2020

Inclusion in Hazardous Waste
Facility Permit or closure

September 20, 2015

July 31,2012
September 29, 2013

March 31, 2014

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

NA
January 7, 2003*

Approval pending

Approval pending

Administering

NMED

NMED

EPA

EPA

EPA

EPA

COE/NMED
NMED

NMED

NMED

AYYWWNS IDNVITdWOD)
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Table 2-5 (continued)

Administering
Category Approved Activity Issue Date Expiration Date Agency
Air Quality Operating Permit LANL air emissions Renewal 1 August 7, 2009 August 7, 2014 NMED
(20.2.70 NMAC)
Air Quality Construction Permits Portable rock crusher June 16, 1999 None NMED
(20272 NMAC) Retired and removed from operating permit June 15, 2006
Permit number will remain active to track exempt
sources at LANL
TA-3 Power Plant September 27, 2000 None NMED
Permit revision November 26, 2003
Permit modification 1, Revision 1 July 30, 2004
Permit modification 1, Revision 2 March 5, 2009
1600-kW generator at TA-33 October 10, 2002 None NMED
Permit revision May 28, 2008 None NMED
¥X/% go-kw generators and one 225-kW generatorat ~ August 8, 2007 None NMED
Asphalt Plant at TA-60 October 29, 2002 None NMED
Permit revision September 12, 2006 None NMED
Data disintegrator October 22, 2003 None NMED
Chemistry and Metallurgy Research Replacement September 16, 2005 None NMED
(CMRR), Radiological Laboratory, Utility, Office
Building (RLUOB)
Air Quality (NESHAPK) Beryllium machining at TA-3-141 October 30, 1998 None NMED
Beryllium machining at TA-35-213 December 26, 1985 None NMED
Beryllium machining at TA-55-4 February 11, 2000 None NMED

& Resource Conservation and Recovery Act
b New Mexico Environment Department
© Hazardous and Solid Waste Amendments

d Clean Water Act

k National Emission Standards for Hazardous Air Pollutants

© National Pollutant Discharge Elimination System

f Environmental Protection Agency
9 Multi-Sector General Permit

*Permit was administratively continued though 2010

h US Army Corps of Engineers
: Sanitary Wastewater Systems Plant
! New Mexico Administrative Code
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Table 2-6
Environmental Inspections and Audits Conducted at the Laboratory during 2010

Date Purpose Performing Agency
3/9/10-3/11/10 Environmental Management System audit Third Party Certifier
9/9/2010 TA-46 SWWS Plant Groundwater Discharge Permit NMED
9/23-9/242010 Septic Tank/Leachfield Systems Discharge Plan NMED
9/8/10-9/9/10 Title V Operating Permit compliance inspection NMED
8/31/10-9/2/10 Environmental Management System audit Third Party Certifier
1. Resources 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 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 the Hazardous and Solid Waste Amendments (HSWA) of 1984, establishes a

comprehensive program to regulate hazardous wastes from generation to ultimate disposal. The EPA has
authorized the State of New Mexico to implement the requirements of the program, which it does through
the New Mexico Hazardous Waste Act and regulations found in the New Mexico Administrative Code

(NMAC) Title 20, Chapter 4, Part 1, as revised October 1, 2003.

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.

b. RCRA Permitting Activities

2010 marked the renewal and upgrading of the 1989 LANL Hazardous Waste Facility Permit. In 2007,
NMED issued a preliminary draft of the permit for public comment. NMED received comments from the
Northern New Mexico Citizens’ Advisory Board, the Embudo Valley Environment Monitoring Group, the
Southwest Research and Information Center, the Natural Resources Defense Council, the Concerned
Citizens for Nuclear Safety, Nuclear Watch New Mexico, the Pueblos de San Ildefonso and Santa Clara, the
EPA, several private citizens, and the Laboratory. These comments were extensive and addressed many
conditions of the draft permit, including emergency procedures, information availability, seismic
considerations, financial assurance, open burning operations, and hazardous waste management unit
decontamination, among others. All commenters who requested a hearing were invited to participate in
NMED-mediated permit negotiations to resolve comments.

The negotiations began in August 2008 and extended into January 2010. The negotiations included
presentations, discussions and comment resolution that supported the development of a second revised draft
permit. NMED issued the revised draft permit on July 6, 2009. Another public comment period for review of
this draft was opened at that time. Additional negotiations addressing the revised draft were concluded in
January 2010. A public hearing procedure regarding the draft permit was held from April 6 through May 7,
2010, including public meetings in Santa Fe, Pojoaque, Ohkay Owingeh, Albuquerque, and Los Alamos. The
public comment period ended with the termination of the hearings. Among a wide range of comments
received, major topics included open burning of hazardous waste, federal financial assurance for unit closures,
public information procedures, waste disposal practices during unit closures, seismic concerns, and LANL
waste generation practices. A corrected revised proposed permit was issued on September 10, 2010. On
November 30, 2010, the NM Secretary of the Environment issued an order renewing the permit with an
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effective date of December 30, 2010. The order also denied approval for the open burn units originally
included in the permit applications.

In February 2010, the Laboratory submitted and provided public notice for a Request for TA-54 Class 1
Permit Modifications. The modifications revised the figures and descriptions of structures and equipment
at TA-54 in the existing permit to reflect various changes occurring in support of waste management
activities and closure of the area. This submittal also included additional figures and descriptions to revise
or supplement the information included in the draft renewal permit then being negotiated with the

NMED. The proposed modifications were approved on March 17, 2010.

In March 2010, the Laboratory submitted and provided public notice for a Class 1 Permit Modification to
the Emergency Equipment Listing in the Contingency Plan. The permit modification updated the
emergency equipment listing within the plan and updated the emergency communication procedures at
the permitted hazardous waste storage units at TA-50 and TA-54. NMED approved the proposed
modifications on April 23, 2010.

No hazardous waste management units at the Laboratory underwent full closure activities in 2010.

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
to ensure continual improvement in LANL’s hazardous waste program. In 2010, the Laboratory completed
1,650 self-assessments.

d. RCRA Compliance Inspection
From December 1, 2009 to December 10, 2009, NMED conducted a hazardous waste compliance inspection
at the Laboratory. The Laboratory received one violation from this inspection.

e. Site Treatment Plan

In October 1995, the State of New Mexico issued a Federal Facility Compliance Order to the DOE and the
University of California (UC), requiring compliance with the Site Treatment Plan (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 2010, the Laboratory shipped approximately 76 m’
of STP-covered low-level mixed waste and approximately 319 m® of covered MTRU waste for treatment and

disposal.

f. 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 2010 included

6,034 metric tons of trash and 1,208 metric tons of construction and demolition debris. Through LANL's
recycling efforts in 2010, 8,594 metric tons of material was recycled and did not go to a landfill.

g. Compliance Order on Consent (Consent Order)

The 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

2-12 Los Alamos National Laboratory Environmental Report 2010



COMPLIANCE SUMMARY

Hazardous Waste Facility Permit and applies to Solid Waste Management Units (SWMUs) and Areas of
Concern (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 2010 is presented in
Chapter 9 of this report.

In 2010, the Laboratory submitted 220 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 2010, Scheduled investigation activities are complete at six
aggregate areas, are in progress at twenty one aggregate areas, and are pending at two aggregate areas.
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h. Notices of Violation

In September 2010 the NMED Hazardous Waste Bureau issued LANS and DOE a Notice of Violation
(NOV) identifying two alleged violations noted during the December 2009 RCRA compliance inspection. In
January 2011, the NMED Hazardous Waste Bureau issued LANS and DOE a Resolution of Notice of
Violation identifying one violation noted during the December 2009 inspection. A penalty was not assessed
because it was determined that the violation was adequately addressed and no further action was required.

i Other RCRA Non-Compliances
The following waste storage or transportation violations were found by internal inspections during waste
processing operations at LANL:

e Seven hazardous waste labels were found to not include all of the required EPA Hazardous Waste
Numbers applicable to the waste. The labels were corrected with the additional EPA Hazardous
Waste Numbers.

e Internal RCRA inspections are required the day of or the day following waste management
operations. At TA-50-69, waste management occurred on Thursday, August 5, 2010, however, no
RCRA inspection occurred for the week of August 2, 2010, through August 8, 2010.

These incidents did not result 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. None of these
incidents required other reporting to the NMED under the LANL Hazardous Waste Facility Permit.

2. Comprehensive Environmental Response, Compensation, and Liability Act

a. Land Transfer

Tracts A-13 and C-1 (http://www.lanl.gov/environment/nepa/docs/LA-UR-06-8860 ctmap 09-0027-
01.pdf) were conveyed to Los Alamos County under Public Law 105-119 in 2010. Environmental Baseline
Survey Reports for both tracts were completed, transmitted to, and accepted by LASO prior to conveyance to
satisfy the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 120(h)

requirements for environmental disclosure in federal real property transfers.

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)
for 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 Trustees). The governing regulations include the Clean Water Act (CWA), the
Oil Pollution Act of 1990, the DOE Organization Act, CERCLA, and the New Mexico Natural Resources
Trustee Act.

The Trustees may assess and recover compensatory damages for injuries to natural resources (including air,
surface water, groundwater, soils, and biota) that have resulted from the release of hazardous substances to the
environment from LANL. Damages may include the cost of restoring the injured resources to their baseline
condition (i.e., the condition that would have existed but for the release) as well as the value of interim service
losses pending restoration. Damages are used to restore, rehabilitate, replace, or acquire the equivalent of
services provided by injured natural resources.

The LANL Natural Resource Trustee Council released a pre-assessment screen in January 2010. The pre-
assessment screen is the initial step in the NRDA process and provides a rapid review of readily available
information on hazardous substance releases and the potential impacts of those releases on natural resources.
The Trustee Council determined that the pre-assessment screen criteria have been met and it is appropriate
to pursue a full-scale assessment. 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.
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3. Emergency Planning and Community Right-to-Know Act

a. Introduction

The Laboratory is required to comply with the Emergency Planning and Community Right-to-Know Act
(EPCRA) of 1986 and Executive Order 13423, Strengthening Federal Environmental, Energy, and
Transportation Management.

b. Compliance Activities
For 2010, the Laboratory submitted reports to fulfill its requirements under EPCRA, as shown in Table 2-7
and described below.

Table 2-7
Compliance with Emergency Planning and Community Right-to-Know Act during 2010

Statute Brief Description Compliance
EPCRA Sections 302—- Requires emergency planning notification to state and No changes to the notification have been made
303 Planning local emergency planning committees. since the July 30, 1999, notification and an update
Notification in 2000.
EPCRA Section 304 Requires reporting of releases of certain hazardous No leaks, spills, or other releases of chemicals into
Release Notification substances over specified thresholds to state and local ~ the environment required EPCRA Section 304
emergency planning committees and to the National reporting during 2010.
Response Center.
EPCRA Sections 311—  Requires facilities to provide appropriate emergency The presence of 20 hazardous materials stored at
312 Material Safety response personnel with an annual inventory and other  LANL over specified quantities in 2010 required
Data Sheets and specific information for any hazardous materials present submittal of a hazardous chemical inventory to the
Chemical Inventories at the facility over specified thresholds. State Emergency Response Commission and the
Los Alamos County Fire and Police Department.
EPCRA Section 313 Requires all federal facilities to report total annual Laboratory use of lead exceeded the reporting
Annual Toxic Release  releases of listed toxic chemicals used in quantities thresholds in 2010, requiring submittal of Toxic
Inventory above reportable thresholds. Chemical Release Inventory Reporting Forms

(Form Rs) to the EPA and the State Emergency
Response Commission.

1. Emergency Planning Notification

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 2010.

i Emergency Release Notification

Title III, 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 2010.

i1l 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
20 chemicals and explosives at the Laboratory stored on site in quantities that exceeded reporting threshold

limits during 2010.
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iv. Toxic Release Inventory Reporting
Executive Order 13423 requires all federal facilities to comply with Title III, Section 313, of EPCRA. This
section requires reporting of total annual releases to the environment of listed toxic chemicals that exceed
activity thresholds. Beginning with reporting year 2000, new and lower chemical-activity thresholds were put
in place for certain persistent, bioaccumulative, and

toxic chemicals and chemical categories. The Table 2-8

thresholds for these chemicals range from 0.1 g to Summary of 2010

100 Ib. Until this change went into effect, the lowest Reported Releases under EPCRA Section 313
threshold was 10,000 Ib. LANL operations exceeded

the threshold for use of lead in 2010 and therefore
was required to report the uses and releases of this Air Emissions 5.62
chemical. The largest use of reportable lead is at the Water Discharges 0.012
on-site firing range where security personnel conduct ~ On-Site Land Disposal 3,260
firearms training. Table 2-8 summarizes the reported Off-Site Waste Transfers 7,759
releases in 2010.

4, 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 2010, the Laboratory shipped 399 containers of PCB waste off site for disposal or recycling. The
quantities of waste disposed of included 2,994 Ib (1358 kg) of capacitors and 25,5741b (11,600 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 2010, EPA did not perform a PCB site inspection. Approximately 23 TSCA
reviews were conducted on imports and exports of chemical substances for the Laboratory’s Property
Management Group Customs Office.

5. Federal Insecticide, Fungicide, and Rodenticide Act

The Federal Insecticide, Fungicide, and Rodenticide Act (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 2010. The Laboratory conducted three inspections of the pesticide storage
area in 2009 and found that the storage area was maintained in accordance with FIFRA regulations.

Table 2-9 shows the amounts of pesticides and herbicides the Laboratory used in 2010.
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. Table 2-9
6. Clean Air Act Herbicides and Pesticides Used at LANL in 2010
Through the federal Clean Air Act (CAA)
Amendments and NMAC 20.2.70 Operating Permits,
LANS is authorized to operate applicable air emission " yglossa (5905-579) 35 gal.
sources at LANL. The Laboratory was issued Velossa (5905-580) 16.7 quarts

Operating Permit No. P100 in April 2004. The term Velpar L (Liquid) 15 gal.

of this permit was five years, thus an application to -

renew the permit was submitted to NMED in April
2008. The renewed permit, P100R1, was issued in Advion ANT Bait (Gel) 1209

August 2009. This permit provides the terms and Prescription Treatment (PT) P.I. Contact 8oz
conditions that must be followed in order to operate Prescription Treatment (PT) Wasp Freeze 24 0z

the applicable air emission sources. The operating Maxforce Ant Bait (granular) 46 0z

permit conditions are a collection of existing source- Maxforce Ant Bait Stations (Bait) 6

specific permit conditions that address operation, Silver Fish Bait 0.05 oz

record keeping, monitoring, and reporting. By

. . .S . Suspend SC 100z
complying with the conditions of the Title V P
. . . . Tempo WP 220z
Operating Permit, the Laboratory is deemed to be in
. . . . . Wasp Freeze 26 0z
compliance with all applicable air requirements
existing at the date of permit issuance. Water Treatment Chemicals Amount
. . . Garrat-Callahan 312 2 gal.
As part of the Title V Operating Permit program, Garrat Ca”ahan 31 ) gal
LANL reports the emissions from sources included in arrat--atahan ik
the Operating Permit to NMED twice a year. These Garrat-Callahan 314T 3,490Ibs
sources include multiple boilers and electric generators, ~Garmat-Callahan 315 55gal
a power plant, a combustion turbine generator, a data ~ Garat-Callahan 316 38 packs
disintegrator, two carpenter shops, a degreaser, and an ~ Sump Buddy 140 packs
asphalt plant. LANL also reports emissions from Repellant Amount

chemical use associated with R&D and permitted

. . Bird-X Bird Proof (Liquid 300z
beryllium activities. (Liquid)

The Title V Operating Permit requires the Laboratory to submit an Annual Compliance Certification to
NMED. In the 2010, the Laboratory did not have any permit deviations or excess emissions.

LANL demonstrated full compliance with all applicable air permit terms and conditions and met all required

reporting deadlines during 2010.

In 2010, LANL requested a revision to the Title V Operating Permit. The revision will incorporate the
permit revisions found in the CMRR-RLUOB New Source Review (NSR) permit 2195-N. This permit
revision is expected to be issued in 2011. In addition, a new template is being used by NMED for Title V
Operating Permits and this revision will include additional formatting changes that will change the flow and
look of the permit.

In 2010, LANL provided the second annual GHG emissions report to NMED, as required by NMAC
20.2.87. The 2010 report provided emissions of carbon dioxide (CO,) and methane (CHy,) for the 2009
calendar year. The amount of these two gases emitted during 2009 was approximately 56,426 metric tons of
CO; equivalents from the combustion of fossil fuels. The 2010 emissions for these two gases were
approximately 60,460 metric tons of CO;equivalents from the combustion of fossil fuels. EPA will also
require GHG emission reporting for the first time starting in 2011, for emissions during calendar year 2010.
The DOE has set aggressive goals to reduce greenhouse gas emissions; the data submitted in the annual
emission reports will be used to track progress made towards these goals.

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 2010, the TA-3 power plant and
boilers located across the Laboratory were the major contributors of NOx, CO, and particulate matter (PM).
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However, LANL’s highest emissions are still significantly lower than the permit limits, for example NOx
emissions contributed to 20% of the permit limit, 10 % for CO, and 0.04% for PM. R&D activities were
responsible for most of the VOC and hazardous air pollutant emissions. Table 2-10 summarizes these data.

Table 2-10

Calculated Emissions of Regulated Air Pollutants Reported to NMED in 2010

Pollutants®, tons

Emission Units NO,
Asphalt Plant 0.05
TA-3 Power Plant (3 boilers) 13.2
TA-3 Power Plant (combustion turbine) 1.97
Regulated Boilers 6.6
R&D Chemical Use NA®
Degreaser NA
Data Disintegrator NA
Carpenter Shops NA
Stationary Standby Generators® 6.0
Miscellaneous Small Boilers® 21.3
TA-33 Generators (4 units) 1.88
TOTAL 50.98

SOy
0.003
0.14
0.14
0.044
NA
NA
NA
NA
0.26
0.13
0.24
0.957

PM co vocC HAPs
0.03 1.60 0.006 0.006
1.7 9.1 13 0.43
0.27 0.41 0.09 0.06
0.6 48 0.39 0.13
NA NA 6.7 3.7
NA NA 0.009 0.009

0.05 NA NA NA
0.06 NA NA NA
0.30 1.38 0.30 0.002
1.60 18.0 1.17 0.41
0.08 1.24 0.06 <0.001
3.69 36.53 10.025 4.748

¥ NOx = nitrogen oxides; SOx = Sulfur oxides; PM = particulate matter; CO = carbon monoxide; VOC = volatile organic compounds;

HAPs = hazardous air pollutants.
® NA = Not applicable.

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

included in Figure 2-4.

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
NMAC 20.2.73, 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
2006 through 2010 are very similar and remain

relatively constant.

a. New Mexico Air Quality Control Act
i. Permits

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

Air Emissions (ton/yr)

Figure 2-4

Pollutants

VvOC

sSoOx 2010

LANL criteria pollutant emissions from 2006 through
2010 for annual emissions inventory reporting. Totals
from the emissions inventory report do not include
small boilers or standby generators.
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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. LANL submitted two exemption
notifications to NMED during 2010. The exemptions were for bulb crushers and a small generator. During
2010, 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 2010.

1. Asbestos

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

disposed of properly.

LANL continued to perform renovation and demolition projects in accordance with the requirements of the
asbestos NESHAP. In 2010, 25 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 2010, the Laboratory removed
approximately 5,873 pounds of Class I ODS and 690 pounds of Class II ODS from the active inventory.

. Radionuclides

Under the NESHARP regulations, which regulate the air emissions of radionuclides other than radon from
facilities owned or operated by the DOE, the EPA 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 2010 annual dose to the maximally exposed individual (MEI), as calculated using EPA-approved
methods, was 0.33 mrem. The location of the highest dose was on the rim of Los Alamos Canyon,
immediately south of the Los Alamos Lodge (formerly the Los Alamos Inn). Resuspension of plutonium
contaminated soils on the south facing slopes of Los Alamos canyon contributed over half of this dose; the
remainder came from other Laboratory stack emissions and environmental cleanup work. See Chapter 4 for
more information about these emissions.

7. Clean Water Act
a. NPDES Industrial 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

Los Alamos National Laboratory Environmental Report 2010 2-19



COMPLIANCE SUMMARY

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. During 2010, the
Laboratory’s industrial point-source NPDES permit contained 15 permitted outfalls that include one sanitary
outfall and 14 industrial outfalls (Table 2-11). To facilitate full compliance with the requirements in the
current permit, the Laboratory is planning to eliminate outfalls and to add additional treatment technologies.
The Laboratory’s NPDES permit is available online at http://www.lanl.gov/environment/h20/
permits.shtml?1. Outfalls listed on the current permit that did not discharge in CY10 include Outfall 02A129
(TA-21 Steam Plant has not been used since 2007 and is scheduled for D & D), Outfall 03A021 (air washers
at CMR that were engineered to operate without discharging in late 2007), and Outfall05A055 (The High
Explosives Wastewater Treatment Facility (HEWTF) currently uses a mechanical evaporator). Projects were
completed in CY10 through the Outfall Reduction Program at Outfalls 03A021, 03A130, and 03A185 that
will result in no future discharges at these outfalls. It is anticipated that these outfalls, in addition to

Outfall 02A129, will be removed from the current permit in CY11.

Table 2-11
Volume of Effluent Discharge from NPDES Permitted Outfalls in 2010

Watershed 2010 Discharge

Outfall Number TA-Bldg Description (Canyon) (gal.)
02A129 21-357 TA-21 Steam Plant Los Alamos 0
03A048 53-963/978 LANSCE Cooling Tower Los Alamos 17,433,300
051 50-1 TA-50 Radioactive Liquid Waste Treatment Facility Mortandad 571,088
03A021 3-29 CMR Building Air Washers Mortandad 0
03A022 3-2238 Sigma Cooling Tower Mortandad 847,260
03A160 35-124 National High Magnetic Field Laboratory Cooling Tower Mortandad 18,771
03A181 55-6 Plutonium Facility Cooling Tower Mortandad 1,042,273
13S 46-347 Sanitary Wastewater Treatment Plant Sandia 98,666,000
001 3-22 Power Plant (includes treated effluent from Outfall 13S) Sandia 94,968,216
03A027 3-2327 Strategic Computing Complex Cooling Tower Sandia 16,778,600
03A113 53-293/952 LANSCE Cooling Tower Sandia 442,205
03A199 3-1837 Laboratory Data Communications Center Sandia 9,164,120
03A130 11-30 TA-11 Cooling Tower Water 48
03A185 15-312 DARHT Cooling Tower Water 542,788
05A055 16-1508 High Explosives Wastewater Treatment Facility Water 0
2010 Total: 141,808,699

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 2010, none of the
76 samples collected from the SWWS Plant’s outfall exceeded effluent limits; however, four of the

1,243 samples collected from industrial outfalls exceeded effluent limits (described below). Monitoring data
obtained from sampling at NPDES permitted outfalls are in Supplemental Data Table S2-1 and S2-2

(on included compact disc) and available online at www.racernm.com/.

EPA Region 6 issued LANS and DOE two NOV for exceedences of the NPDES permit limits in 2010. The
first NOV was issued on March for 8 permit exceedences from February 2009 through January 2010. The
second NOV was issued on November for 2 permit exceedences that occurred June through September.
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The following is a summary of the corrective actions the Laboratory took during 2010 to address the NPDES

outfall permit noncompliances cited above.

e TA-55 PF Outfall 03418:. On January 20, 2010, during a discharge, a total residual chlorine (TRC)
measurement of 0.11 mg/L was above the permit limit of 0.011 mg/L. The pump that injects
chlorine neutralizer into the blowdown had a faulty diaphragm, resulting in inadequate dechlorination
of the effluent. When the pump is set at a low rate, chlorine neutralizer was not delivered with every
stroke of the pump. The rate of the pump was increased. A new pump was ordered and has been
installed. The pump will be entered on a replacement schedule based on manufacturer’s
recommendations. Facility personnel have ordered and are using additional chlorine monitoring
equipment for operational sampling of the cooling system.

o TA-53 LANSCE Outfall 034048: On June 17, 2010, at 2:20 p.m. during a cooling tower discharge,
the TRC result was measured at 0.72 mg/L, which is above the permit limit of 0.011 mg/L. A check
valve on the chemical feed pump for the de-chlorination system was stuck closed and was fixed at
3:00 p.m. on June 17, 2010. Facility personnel are in the process of installing a chlorination control
system that will continually monitor and control the amount of free chlorine in the cooling tower
basin, keeping levels within a tight range. The new system will continually monitor the total chlorine
in the blow down line and will initiate a redundant chlorine neutralization pump if total chlorine is
detected. The completion is anticipated no later than May 31 2011.

o TA-53 LANSCE Outfall 034048: On September 27, 2010 at 2:20 p.m. during a cooling tower
discharge, the TRC result was measured at >2.2 mg/L which is above the permit limit of 0.011 mg/L.
The chemical injector pump that feeds the de-chlorinator into the blowdown was seized. The pump
was replaced on September 28, 2010. Facility personnel are in the process of installing a chlorination
control system that will continually monitor and control the amount of free chlorine in the cooling
tower basin, keeping levels within a tight range. The new system will continually monitor the total
chlorine in the blow down line and will initiate a redundant chlorine neutralization pump if total
chlorine is detected. The completion is anticipated no later than May 31, 2011.

o TA-53 LANSCE Outfall 034048: On December 7, 2010, at 11:54 a.m., during a cooling tower
discharge, the total arsenic was measured at 13.5 ug/L. This result (received January 3, 2011)
exceeded the monthly average permit limit of 0.010 mg/L (10 ug/L). Facility personnel decreased the
cycles of concentration from 2.75 cycles to 2.25 cycles on January 4, 2011, at approximately 3:30 PM.
At the time compliance samples were collected, arsenic levels in the cooling tower were not being
monitored by an installed arsenic analyzer. The arsenic analyzer malfunctioned at the end of
November 2010 and the facility was awaiting the vendor to arrive and inspect the arsenic analyzer.
The analyzer was functioning properly on December 14, 2010. A procedure to implement
administrative controls when the analyzer is off-line is being finalized and an alarm is being tied in to
the computer control system.

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 2010, the SWWS Plant generated approximately 19.3 dry tons (45,833 dry lbs) 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.
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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
form of Site Inspection Compliance Reports.

During 2010, the Laboratory implemented and maintained 48 construction site SWPPPs and addendums to
SWPPPs and performed 599 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 2010 was 99.5%, which is 596 of the

599 inspections.

The LANL storm water team continued to use relatively new methods to assist with storm water compliance.
Improvements in accounting for non-uniform distribution of precipitation were made by using a network of
rain gauges in association with the Thiessen polygon method. This method associated 13 precipitation gauges
across the Laboratory with LANL construction projects to ensure refined data were used for triggering storm
water inspections. The gauges were equipped with 5-minute tipping buckets connected to existing stations
with data loggers. The team incorporated solutions for preventing non-compliances in its Quality
Improvement Performance Report. To further reduce future CGP non-compliances and to increase
awareness of CGP requirements, the storm water team briefed subcontractors on CGP requirements at pre-
bid and pre-construction meetings. Storm water requirements were put into subcontract requirements, so
each bidder who responds to or bids on a subcontract for a Laboratory project is given project-specific
environmental requirements. The team also gave presentations to multiple LANL organizations to increase
awareness of CGP requirements and continued to hold a standing weekly meeting with LANL Project
Management personnel to review the storm water compliance status of projects.

d. NPDES Industrial Storm Water Program

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

LANS and the DOE are co-permittees under the EPA 2008 NPDES Storm Water Multi-Sector General
Permit for Industrial Activities (MSGP-2008). MSGP-2008 requires the development and implementation
of site-specific SWPPPs, which must include identifying potential pollutants and activities and installing
erosion control measures. Permit requirements also include monitoring storm water discharges from
permitted sites. In 2010, LANL implemented and maintained 15 SWPPPs under the MSGP-2008
requirements, covering 19 facilities. Compliance with the requirements for these sites is achieved primarily by
implementing the following activities:

e 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 gauging stations and stand-alone samplers for industrial
sector-specific benchmark parameters, impaired water constituents, and effluent limitations, and

2-22 Los Alamos National Laboratory Environmental Report 2010



COMPLIANCE SUMMARY

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

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

In November 2010, EPA Region 6 issued a permit that authorizes discharges of storm water from certain
Potential Release Sites (PRSs), SWMUs, and AOCs at the Laboratory. The individual permit (IP) was
issued in September 2010 and became effective on November 1, 2010 (NPDES Permit No. NM0030759).

The sites listed in the IP are associated with historical LANL operations dating back to the Manhattan
Project era of the 1940s. The IP lists 405 permitted sites that must be managed to prevent the transport of
contaminants off site via storm water runoff. Potential contaminants of concern within these sites are metals,
organics, high 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 unique in that it is a technology-based permit and relies, in part, on non-numeric technology-based
effluent limits. 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 (BMPs). BMPs are routinely inspected and maintenance is performed as required.

The local storm water drainage around sites (called Site Monitoring Areas [SMAs]) has been hydrologically
analyzed, and sampling locations have been identified to most effectively sample runoff from sites.
Stormwater 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 corrective
actions; and (5) closeout or alternative compliance.

In 2010, the Laboratory completed the following tasks:
e Development of a Site Discharge Pollution Prevention Plan (SDPPP) for SWMU/AQOC: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 SWMU/AOCs

e TFieldwork:

e Completed more than 1,000 rain event inspections conducted on all 250 SMAs
e Conducted BMP maintenance during inspection at 140 SMAs
e Conducted BMP installation at 205 SMAs

e Maintained 45 gauge stations for storm event sampling in support of ESR and Los Alamos/Pueblo
canyon monitoring

e Decommissioned/removed sampler and equipment at 45 previous Federal Facilities Compliance

Agreement (FFCA) 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 2010, 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 (Qil Pollution Prevention Regulations, 40 CFR, Part 112).
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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). Proposed new regulations will require 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. 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 three
tank systems that are operational pursuant to 20.5 NMAC. The remaining four tanks systems are under
temporary closure status pursuant to 20.5 NMAC.

During 2010, the Laboratory continued to work on removing and decommissioning AST's that are no
longer in service. Four AST systems are expected to be officially closed out with NMED-PSTB pursuant to
20.5 NMAC in 2011.

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 2010, Section 404/401 permits were issued for four construction projects at the Laboratory:

e Stream Gage E110 Construction Project, Los Alamos Canyon (Nationwide Permits Nos. 5, 18, and
43, for Scientific Measurement Devices, Minor Discharges, and Stormwater Management Facilities,
respectively)

e Stream Gages E042 and E050 Construction Project, Los Alamos Canyon (Nationwide Permits
Nos. 5, 18, 33, and 43, for Scientific Measurement Devices, Minor Discharges, Temporary

Construction Access and Dewatering, and Stormwater Management Facilities, respectively)

e Stream Gage E059 Construction Project, Pueblo Canyon (Nationwide Permit No. 5, Scientific
Measurement Devices)

e Tactical Training Facility Project, Installation of a Temporary Culvert, Cafion de Valle (Nationwide
Permit No. 14, Linear Transportation Projects)

In addition, LANL reviewed 597 excavation permits and 79 project profiles for potential impacts to
watercourses, floodplains, or wetlands. One Floodplain/Wetland Assessment was prepared in 2010 for
potential impacts to the wetlands and floodplain in Sandia Canyon resulting from changes in discharge
volumes from NPDES Outfall 001 and from possible clean-up activities. One violation of the DOE
Floodplains/Wetlands Environmental Review Requirements was recorded in 2010. The construction of a
temporary fill bridge over Caifion de Valle violated 10 CFR 1022 and was reported to DOE LASO. NMED
and the Corps of Engineers did not inspect any sites permitted under the Section 404/401 regulations
during 2010.

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
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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 2010, 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
online RACER Data Analysis Tool (www.racernm.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 2010, the Laboratory had one
discharge permit and two discharge plans pending NMED approval (see Table 2-5).

i 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 2010, none of samples collected
exceeded NMWQCC groundwater standards. Monitoring data are available online at the RACER Data
Analysis Tool (www.racernm.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 conducted a site inspection of the TA-46 SWWS Plant on September 9, 2010.
Approval of the renewal application was pending at the end of 2010.

1. TA-50 RLWTEF Discharge Plan DP-1132

On August 20, 1996, at the NMED’s request, the Laboratory submitted a discharge plan application for the
RLWTF at TA-50; NMED approval was pending at the end of 2010. 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 2010,
none of the quarterly discharge plan samples exceeded NMWQCC groundwater standards. Monitoring data

are available online at the RACER Data Analysis Tool (www.racernm.com/).

i1i. 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. The NMED conducted a site
inspection of all septic tank/leachfield systems on September 23-24, 2010. Approval of the new application
was pending at the end of 2010.
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b. Groundwater Monitoring Activities
The Laboratory performed significant groundwater compliance work in 2010 pursuant to the Consent Order.
These activities included groundwater monitoring, groundwater investigations, and installation of monitoring

wells and a hydrologic test well in support of various groundwater investigations and corrective measure
evaluations (CMEs).

In 2010, LANL installed two monitoring wells (with three screens) in the perched/intermediate aquifer and
12 monitoring wells (with 20 screens) in the regional aquifer (Table 2-12). Figure 2-5 shows the locations of
the new wells; maps of all monitoring well locations can be found in Chapter 5.

Table 2-12
Monitoring Wells Installed in 2010

Total
Completed Screened

Watershed depthb interval(s) Initial Water level
Type® Identifier (Canyon) (ft bgs) (ft bgs) (famsl) Comments

| CdV-16-4ip Cafonde Valle 1146.0 815.6-879.2 6655 (Screen 1) Hydrologic test well installed downgradient
. of the 260 Outfall (Consolidated Unit 16-
111011411 6375 (Screen 2) 021(c)-99) to evaluate the hydrologic
properties of the deep perched
intermediate aquifer in TA-16. Completed
on 8/23/2010.

R R-3 Pueblo Canyon 1006.8 974.5-995.0 5743 Monitoring well installed in Pueblo
Canyon, near the eastern boundary of the
Laboratory’s TA-74. Objective of the well
was to provide a regional aquifer
monitoring well within potential
contamination flow paths in the regional
aquifer near municipal production well
Otowi 1. Completed on 6/21/2010.

R R-29 Water/Ancho 1191.8 1170.0-1180.0 5949.2 Monitoring well installed to provide a
regional aquifer monitoring well
downgradient of TA-49 and MDA AB to
determine whether zones of perched-
intermediate groundwater occur under
MDA AB and to reduce geologic
uncertainty. Completed on 3/31/2010.

R R-30 Water/Ancho 1171.8 1140.0-1160.9 5949.8 Monitoring well installed to provide a
regional aquifer monitoring well at the
eastern edge of TA-49 and downgradient
of MDA AB, to determine whether zones
of perched-intermediate groundwater
occur under MDA AB, and to reduce
geologic uncertainty. Completed on
4/3/2010.

R R-50 Mortandad 12175 1077.0-1087.0 5837.0 (Screen 1) Monitoring well installed on the mesa
1185.0-1205.6 5836.7 (Screen 2) south of Mortandad Canyon to define the
’ ' ’ southern extent of chromium
contamination in the regional aquifer.

Completed on 2/13/2010.
R R-51 Pajarito 1046.1 915.0t0925.2 5870.1 (Screen 1) Monitoring well installed west of MDAs H
and J, and northwest of TA-18. Monitors
1031.010 5868.6 (Screen 2) TA-54 and other potential contaminant
1041.0 . g
sources in Pajarito Canyon. Completed on
2/8/10.
R R-52 Pajarito 1128.7 1035.2-1055.7 5865.7 (Screen 1) Monitoring well installed north-northeast of

1107.0-1117.0  5863.9 (Screen 2) MDAs H and J, on mesa south of Cafiada
del Buey. Monitors for potential releases of
contaminants from MDAs H and J.
Completed on 3/31/10.
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Table 2-12 (continued)

Total
Completed Screened

Watershed depth” interval(s) Initial Water level
Type® Identifier (Canyon) (ft bgs) (ft bgs) (famsl) Comments

R R-53 Pajarito 1001.9 849.2-859.2 5861.1 (Screen 1) Monitoring well installed north of MDA L in
o Cariada del Buey; monitors for potential
959.7-980.2 5852.0 (Screen 2) releases from MDA L. Completed on
3/110.

R R-54 Pajarito 936.0 830.0-840.0 5862.8 (Screen 1) Monitoring well installed immediately west
of MDA L in Pajarito Canyon; monitors for
915.0-925.0 5864.6 (Screen 2) potential releases from MDA L. Completed
on 1/29/10.

R R-55 Pajarito 1021.0 860.0-880.6 5698.8 (Screen 1) Monitoring well installed downgradient of
MDA G; monitors for potential contaminant
994.4-10154 56986 (Screen 2) releases from MDA G and other sources
in Pajarito Canyon. Completed on

8/25/2010.
R R-56 Pajarito 1078.8 945.0-965.6 5858.5 (Screen 1) Monitoring well installed on Mesita del
1046.6 to 5855.8 (Screen2) Buey between MDA G and MDA L;
1067.1 monitors for potential contaminant

releases from MDAs G and L, and other
sources in Pajarito Canyon. Completed on
7/19/2010.

R R-57 Pajarito 1013.8 910.0-930.5 5758.5 (Screen 1) Monitoring well installed downgradient of
MDA G at the eastern end of TA-54;
971.5-992.1 5750.2 (Screen 2) monitors for potential releases from MDA
G. Completed on 6/8/2010.

R R-60 Pajarito 1360.9 1330.0-1350.9 5908.7 Monitoring well installed east of MDA C;
monitors for potential contaminant
releases from MDA C. Completed on
10/18/2010.

| TW-2Ar Pueblo 113.9 102.0-112.0 6553.3 Replacement monitoring well for TW-2A;
monitors perched-intermediate
groundwater in lower Pueblo Canyon.
Completed on 3/4/10.

? | = 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.

Intermediate well CdV-16-4ip was installed downgradient of the 260 Outfall in TA-16 as a hydrologic test
well to evaluate the properties of the deep perched groundwater. Regional well R-3 was installed east of
TA-74 to monitor for potential contamination near the municipal production well Otowi 1. Regional wells
R-29 and R-30 were installed downgradient of TA-49 and MDA-AB. Regional well R-50 was installed on
the mesa south of Mortandad Canyon as part of the ongoing chromium investigation. Regional wells R-50,
R-51, R-52, R-53, R-54, R-55, R-56, and R-57 were installed to monitor for potential contamination from
material disposal areas (MDAs) in TA-54 and to support CMEs for MDAs at TA-54.

Sample analytical and other groundwater data can be reviewed online on the RACER Data Analysis Tool
(www.racernm.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/h2o/reports.shtml.
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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 provided to NNSA.

The DOE NEPA implementing regulations (10 CFR Part 1021.330[d]) require a Site-Wide Environmental
Impact Statement (SWEIS) to be reviewed at least every five years and a Supplemental Analysis to examine
whether the SWEIS still adequately covers site operations. In August 2005, a memo was issued to LANL
from DOE/NNSA to prepare a new SWEIS. The final SWEIS was issued in May 2008 (DOE 2008a). Two
Records of Decision (ROD) have been issued to date, one in September 2008 (DOE 2008b) and one 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.

The first Supplement Analysis to the 2008 SWEIS was issued by DOE in October 2009. This analysis was
prepared to determine if the 2008 SWEIS adequately bounded offsite transportation of low specific activity
and LLW by a combination of truck and rail to EnergySolutions in Clive, Utah. DOE/NNSA concluded
that the proposed shipment of waste to EnergySolutions by truck and rail are bounded by 2008 SWEIS

transportation analysis.

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.
For example, in 2010, LANL supported the completion of an environmental assessment for the Sanitary
Effluent Reclamation Facility and Environmental Restoration of Reach S-2 of Sandia Canyon (DOE/EA-
1736).

11. Endangered Species Act
The Endangered Species Act requires federal agencies to protect populations and habitats of federally listed

threatened or endangered species. LANL implements these requirements through the Biological Resources
Management Plan (LANL 2007) and the Habitat Management Plan (LANL 2011).

The Laboratory contains potential habitat for two federally endangered species (Southwestern willow
flycatcher, Empidonax traillii extimus, and black-footed ferret, Mustela nigripes), one federally threatened
species (Mexican spotted owl, Strix occidentalis lucida), and three candidate species (yellow-billed cuckoo,
Coccyzus americanus, Jemez Mountains salamander, Plethodon neomexicanus, and New Mexico meadow
jumping mouse, Zapus hudsonius luteus). The Southwestern willow flycatcher, black-footed ferret, and
New Mexico meadow jumping mouse have not been observed on Laboratory property. In addition, several
federal species of concern and state-listed species potentially occur within LANL (Table 2-13).

Table 2-13
Threatened, Endangered, and Other Sensitive Species Occurring or Potentially Occurring at LANL

Scientific Name Common Name Protected Status®  Potential to Occur”
Empidonax traillii extimus Southwestern Willow Flycatcher E Moderate
Mustela nigripes Black-footed Ferret E Low

Strix occidentalis lucida Mexican Spotted Owl T High

Coccyzus americanus Yellow-billed Cuckoo C, NMS Moderate
Zapus hudsonius luteus New Mexico meadow jumping mouse C,NMS Moderate
Haliaeetus leucocepahlus Bald Eagle NMT, S1 High
Cynanthus latirostris magicus Broad-billed Hummingbird NMT, S1 Low

Gila pandora Rio Grande Chub NMS Moderate
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Table 2-13 (continued)

Scientific Name Common Name Protected Status®  Potential to Occur”
Plethodon neomexicanus Jemez Mountains Salamander C, NME High
Falco peregrinus anatum American Peregrine Falcon NMT, FSOC High
Falco peregrinus tundrius Arctic Peregrine Falcon NMT, FSOC Moderate
Accipiter gentiles Northern Goshawk NMS, FSOC High
Lanius ludovicianus Loggerhead Shrike NMS High
Vireo vicinior Gray Vireo NMT Moderate
Plegadis chihi White-faced Ibis S1 Moderate
Myotis ciliolabrum melanorhinus Western Small-footed Myotis Bat NMS High
Myotis volans interior Long-legged Bat NMS High
Euderma maculatum Spotted Bat NMT High
Plecotus townsendii pallescens Townsend’s Pale Big-eared Bat NMS, FSOC High
Nyctinomops macrotis Big Free-tailed Bat NMS High
Myotis thysanodes thysanodes Fringed Bat NMS High
Myotis yumanensis yumanensis Yuma Bat NMS High
Myotis evotis evotis Long-eared Bat NMS High
Bassariscus astutus Ringtail NMS High
Vulpes vulpes Red Fox NMS Moderate
Ochotona princeps nigrescens Goat Peak Pika NMS, FSOC Low
Lilium philadelphicum var. andinum Wood Lily NME High
Cypripedium calceolus var. pubescens Greater Yellow Lady’s Slipper NME Moderate
Speyeria Nokomis nitocris New Mexico Silverspot Butterfly FSOC Moderate

4 E = Federal Endangered; T = Federal Threatened; C = Federal Candidate Species; NMS = New Mexico Sensitive Taxa (informal); S1 =
Heritage New Mexico: Critically Imperiled in New Mexico; NMT = New Mexico Threatened; NME = New Mexico Endangered; FSOC =
Federal Species of Concern.

b Low = No known habitat exists on LANL; Moderate = Habitat exists, though the species has not been recorded recently; High = Habitat
exists, and the species occurs at LANL.

The Laboratory meets its requirements for threatened and endangered species protection through
implementation of its Threatened and Endangered Species Habitat Management Plan and review of
excavation permit requests and project profiles. During 2010, LANL reviewed 622 excavation permits and
148 project profiles for potential impacts to threatened or endangered species. The Laboratory conducted
surveys for the Mexican spotted owl, Southwestern willow flycatcher, Jemez Mountains salamander, and grey
vireo. The Laboratory also updated its Sensitive Species Best Management Practices Source Document.

12.  Migratory Bird Treaty Act

Under the provisions of the Migratory Bird Treaty Act, it is unlawful “by any means or manner to pursue,
hunt, take, capture [or] kill” any migratory birds except as permitted by regulations issued by the US Fish and
Wildlife Service. In the project review process, LANL biologists provided specific comments for projects with
the potential to impact migratory birds, their eggs, or nestlings if, for example, a project proposed an electrical
power line or a project disturbed vegetation during the bird nesting season. During 2010 the Laboratory also
updated its Migratory Bird Best Management Practices Source Document.

13.  Cultural Resources

The goal of the National Historic Preservation Act (NHPA) of 1990 is to have federal agencies act as
responsible stewards of the nation’s resources when their actions affect historic properties. NHPA Section 106
requires federal agencies to take into account the effects projects may have on historic properties and to allow
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for comment by the Advisory Council on Historic Preservation. Section 106 regulations outline a project
review process conducted on a project-by-project basis. LANL describes its implementation of Section 106 in
the Cultural Resources Management Plan (LANL 2004) available online.

In 2010, the Laboratory conducted 44 projects that required some field verification of previous cultural
surveys. Three new archaeological sites and 19 new historical buildings were identified in 2010. Twelve
historic buildings were determined eligible for the National Register of Historic Places. As part of Section
106, LANL conducts public outreach and provides site tours of historic and cultural sites for stakeholders,
DOE/NNSA, and representatives of other federal agencies.

The Laboratory continued the Land Conveyance and Transfer Project (C&T) in 2010. The DOE/NNSA is
in the process of conveying and transferring approximately 2,000 acres of DOE lands to Los Alamos County
and to the Bureau of Indian Affairs to be held in trust for the Pueblo of San Ildefonso. Thirty-nine
archaeological sites were excavated during the 2002 to 2005 field seasons, with more than 200,000 artifacts
and 2,000 samples collected. During 2010, the artifacts and records from the C&T project were transferred
for curation to the Museum of Indian Arts and Culture in Santa Fe, New Mexico. Data collected from these
sites provide new insights into past activities on the Pajarito Plateau from 5000 B.C. to A.D. 1943. From a
compliance perspective, these excavations resolve the anticipated adverse effects to archaeological sites from
the future development of lands to be conveyed to Los Alamos County. These sites are also ancestral places to
the local Pueblo populations, and, as such, representatives from the Pueblos de San Ildefonso and Santa Clara
acted as tribal consultants and monitors on the project. The final report was submitted to the New Mexico
State Historic Preservation Office in fulfillment of the Data Recovery Plan and the Programmatic Agreement
between the DOE/LASO, the Advisory Council on Historic Preservation, and the State Historic

Preservation Office and is available online.

In support of LANL’s 2010 D&D program, square footage reduction, and Laboratory consolidation, the
Laboratory conducted historic building assessments and other final documentation work related to five
proposed projects as required under the provisions of the NHPA. Buildings included in these projects are
located at TAs-3, -9, -18, and -21. This work included field visits to historic properties (including interior
and exterior inspections), digital and archival photography, and architectural documentation (using standard
LANL building recording forms). Additional documentation included the production of location maps for
each of the evaluated projects. Historical research was also conducted using source materials from the LANL
archives and records center, historical photography, the Laboratory’s public reading room, and previously
conducted oral interviews.

The Laboratory continues to consult with the Pueblos with respect to identifying and protecting traditional
cultural properties, human remains, and sacred objects in compliance with the NHPA and Native American
Graves Protection and Repatriation Act. During FY10 consultations with the Pueblo de San Ildefonso were
completed regarding the culturally affiliated human

remains discovered in TA-36 the previous year. The area Table 2-14

was protected with geotextile fabric covered by a soil layer. 2010 Unplanned Non-Radioactive Releases

D.  UNPLANNED RELEASES _ Approximate

Material Total Release

1. Air Releases Released Instances (gallons)

No unplanned air releases occurred at LANL during Potable Water 14 2,025,000

2010. Hydraulic Fluid 2 52
Sanitary Wastewater 2 1900

2. Water Releases _ v _

No unplanned releases of radioactive liquids occurred on Fire Suppression Water ! 200

Laboratory lands in 2010. There were 23 unplanned Organic Solvent 1 5

releases of non-radioactive liquids in 2010 that were Re-Use Water 2 100,100

reported to NMED pursuant to 20.6.2.1203 NMAC Steam Condensate 1 5000

(Table 2-14).
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COMPLIANCE SUMMARY

In addition, there were 12 reports for groundwater detections in excess of New Mexico Groundwater Quality

Standards and 7 well packer failures that were reported pursuant to 20.6.2.1203 NMAC.

The Laboratory investigated all unplanned releases of liquids as required by the NMWQCC Regulations
20.6.2.1203 NMAC. Upon cleanup, the NMED and the DOE Oversight Bureau inspected the unplanned

release sites as required to ensure adequate cleanup. In 2010, the Laboratory was in the process of
administratively closing all releases for 2010 with the NMED and the DOE Oversight Bureau and anticipates

these unplanned release investigations will be closed out after final inspections.
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3.0 RADIOLOGICAL AND NON-RADIOLOGICAL DOSE ASSESSMENT
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A. INTRODUCTION

This chapter presents the results of the calculation of radiological dose to the public and biota from

Los Alamos National Laboratory (LANL or the Laboratory) operations in 2010 and reports whether the
doses are below specified limits. This chapter also provides a measure of the significance of environmental
radioactivity in the context of its potential dose to humans and biota. In this respect, the human dose
assessment provides a different perspective from the biota dose assessment. The calculated human dose is
received near the publicly accessible Laboratory boundaries, whereas the calculated biota dose is potentially
received throughout the interior of Laboratory property, usually at locations rarely visited by humans. In
addition, the potential risks from non-radiological materials detected during 2010 and previous years’
sampling activities are summarized.

As defined by US Department of Energy (DOE) Standard 1153-2002 (DOE 2002), biota are divided into
plants and animals. Plants receive the highest radiation dose because they grow and remain in one location.
Most animals range over an area, which usually minimizes their dose. Humans receive the lowest radiation
dose because they limit their time in areas with residual contamination and do not typically eat the vegetation
or drink the water in these areas. Therefore, locations with no significant human radiation dose may have a
higher biota radiation dose.

B. RADIOLOGICAL DOSE ASSESSMENT FOR HUMANS

1. Overview of Radiological Dose Equivalents

Radiological dose equivalents presented are calculated using standard methods specified in guidance
documents (DOE 1988a, 1988b, 1991; EPA 1988, 1993, 1997, 1999; ICRP 1996; NRC 1977). The effective
d