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ABSTRACT

Abstract

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

These annual reports summarize environmental data that are used to determine compliance with applicable
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 Laboratory’s major environmental programs and explains the risks

and the actions taken to reduce risks at the Laboratory from environmental legacies and waste management
operations. Chapter 2 reports the Laboratory’s compliance status for 2009. 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; and
foodstuffs and biota in Chapter 8) 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. The new Chapter 10
describes the Laboratory’s environmental stewardship efforts and provides an overview of the health of the

Rio Grande. A glossary and a list of acronyms and abbreviations are in the back of the report. Appendix A
explains the standards for environmental contaminants, Appendix B explains the units of measurements

used in this report, Appendix C describes the Laboratory’s technical areas and their associated programs, and
Appendix D provides web links to more information.

In printed copies of this report, we have also enclosed a compact disc with a copy of the full report in Adobe
Acrobat (PDF) format and detailed supplemental tables of data from 2009 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: 505-665-0636
e-mail: dewart@lanl.gov

This report is also available on the World Wide Web at
http://www.lanl.gov/environment/all/esr.shtml
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Executive Summar

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 40-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 community developments are confined to the mesa tops.
With the exception of the towns of Los Alamos and White Rock, the surrounding land is largely undeveloped,
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
LANLs commitment is to report on its environmental performance. This report

= characterizes LANLs environmental management, including effluent releases, environmental
monitoring, and estimated radiological doses to the public and the environment,

= summarizes environmental occurrences and responses,
= confirms compliance with environmental standards and requirements, and

= highlights significant programs and efforts.

Environmental Management System
As part of its commitment to protect the environment and : /

. . . . an independent registrar found
improve its environmental performance, LANL continued the that the Laboratory’s EMS met all
implementation of its Environmental Management System requirements for certification.
(EMS) pursuant to US Department of Energy (DOE) Order
450.1A and the international standard ISO14000-2004. DOE

A recertification audit in 2009 by

NNSA again recognized the success

of the EMS management by giving
defines an EMS as “a continuous cycle of planning, implementing, the Laboratory the 2009 NNSA

evaluating, and improving processes and actions undertaken to “Best in Class Award” and the “DOE

E-Star” Award for institutional
improvements made through the
EMS from 2006 through 2008.

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

In April 2006, LANL became the first National Nuclear Security Agency (NNSA) national laboratory and

the first University of California-operated facility to receive full certification of its EMS. LANLs EMS was
re-certified in 2009 after a thorough re-certification audit found that all requirements for certification were

met. The auditors also noted that there was significant evidence that the EMS was maturing as a management
system and that significant risk reduction measures were in place and working. Additionally, the program
received NNSA’s “Best in Class” Award and the “DOE E-Star” for the institutional improvements identified and
implemented through the EMS from 2006 through 2008.
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Figure ES-1.
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'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 four NNSA awards in 2009:

The NNSA Best in Class Awards are as follows:
= RCRA-less Oxidation approach: replaces toxic Resource Conservation and Recovery Act (RCRA)-

listed salts with non-toxic reagents for actinide separation schemes

= Radiological Laboratory/Utility/Office Building (RLUOB) Integrated Planning, Design, Procurement,
and Construction: approximately 85% (by weight) of RLUOB construction waste was recycled or reused

The NNSA Environmental Stewardship Awards are as follows:

=  Electronic Recycling Program: a new electronics recycling program shipped 93,554 Ibs of e-waste to a
company at Terrell, TX, where the electronics are crushed and recycled

= Alternative Fuel Use: At the end of 2009, one-half of LANLs fleet of vehicles was flex-fuel and
75 percent of the security officers’ fleet in Los Alamos was powered by E-85 fuel

Federal Facility Compliance Agreement

'The Laboratory’s Federal Facility Compliance Agreement (FFCA), in effect since 2005, was replaced in

February 2009 by an Individual Permit (IP) issued by the US Environmental Protection Agency (EPA). The
permit became effective on April 1 and was subsequently appealed by a coalition of regional citizens’ groups.
Since that time, the final conditions of the IP continue to be negotiated under a proposed settlement agreement
between Los Alamos National Security, LLC, DOE, EPA, and the citizens’ groups. As a result of the permit
appeal negotiations, it is expected that issuance of a modified IP will have requirements different from the original
2009 permit. During 2009, the DOE and the Laboratory continued to monitor and sample storm water under
the previous requirements of the FFCA with the EPA and the NM Environment Department (NMED). LANL
installed 52 new site-specific surface water samplers, maintained 60 runoff gage stations, collected 85 storm water
samples, installed 150 new erosion control measures, and conducted over 1,000 inspections at 290 sites.

Compliance Order on Consent

'The March 2005 Compliance Order on Consent (the Consent
Order) between LANL, DOE, and NMED is the principal Th.e Consent Order is th'e
regulatory driver for LANLS environmental restoration programs. principal regulatory driver for

. . ) . the Laboratory’s environmental
'The Consent Order contains requirements for investigation and restoration activities and the

cleanup of solid waste management units (SWMUs) and areas of Water Stewardship Program. It
concern (AOC:s) at the Laboratory. The major activities conducted specifies actions that the Laboratory
by the Laboratory included investigations and cleanup actions. All must complete to characterize

. . contaminated sites and monitor the
major deliverables of the Consent Order were met by the Laboratory N

during 2009. The projects wrote and/or revised 26 work plans and

22 reports and submitted them to NMED. A total of 181 documents
or reports were submitted to NMED. In October 2009, the NMED
Hazardous Waste B-ureal-1 issued a Notice of Violation to DQE and T N
LANL for alleged violations during the 2009 RCRA compliance to issues found during a RCRA
inspection, though no penalty was assessed because these findings inspection and for failing to plug and
were adequately addressed during the inspection. DOE and LANS abandon a well by the specified date.
paid NMED penalties of $126,000 for a report that did not contain
all the monitoring data required. DOE paid a penalty of $1,300,000 for failing to complete the plugging and
abandonment of a well by the specified deadline.

The Laboratory met all major
deliverables of the Consent Order.

The NMED issued two Notices of
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Design of Surveillance System and Sample Locations

'The Laboratory uses data from monitoring (surveillance) of known release points and multiple receptors (people,
air, water, soil, sediment, foodstuffs, plants, and animals) over a long time period as a basis for policy and to
determine actions to protect the environment. We collect data from the surrounding region to establish baseline
environmental conditions in areas not influenced by LANL operations. We conduct regional monitoring to
determine whether LANL operations are impacting areas beyond LANLs boundaries. Examples of regional
monitoring include the radiological ambient air sampling network (AIRNET); 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., ueblo and Los Alamos County lands). Perimeter monitoring also measures the highest potential impact
to the public. To better quantify releases, we monitor at specific discharge or release points or other locations on
LANL property that are known to or have the potential to release contaminants. During 2009, the Laboratory
collected almost 9,400 environmental monitoring samples from more than 700 locations and received almost
249,000 analyses or measurements on these samples.

Risk Reduction

Risk is evaluated either as current (present-day) or prospective (future) risk. The Laboratory assesses hazards and the
corresponding risks by evaluating environmental data, measurements, inventories of buried or stored materials, and
potential exposure pathways and scenarios. We use models, data, and computer programs to assist with these estimates.

Over the years, the Laboratory has decreased its release of materials
Past risk reduction successes into the environment and has reduced the amount of legacy
include the reduction in the number contamination. Examples include the reduction in both the number

of outfalls (plant and process of outfalls (plant and process discharges) and the volume of water
discharges) and the volume of water

released from them, the reduction in released, the reduction in air emissions, changes to effluent treatment

air emissions over the past several processes at the Technical Area (TA)-50 Radioactive Liquid Waste
years, changes to effluent treatment Treatment Facility (RLWTF), and the removal of contaminated

processes at the TA-50 Radioactive material and waste at sites such as Material Disposal Area (MDA)
Liquid Waste Treatment Facility,

and the removal of contaminated

P. These efforts have significantly reduced or eliminated potential
material and waste at former waste exposure and risk to workers, the public, and the environment.

disposalsites. L . e
e Examples of ongoing risk reduction activities include the transport

CLEL s N AR of stored legacy transuranic waste from Area G to the Waste

the transport of waste from Area G to . . .
permanent disposal at WIPP, studies Isolation Pilot Plant (WIPP) in Carlsbad, NM, the planned cleanup

of the movement of contaminants in
groundwater, and planned or active TA-21, ongoing studies of groundwater contamination to evaluate

cleanup operations at former waste tuture hazards and risks, and numerous investigations and corrective
and radionuclide processing sites.

and remediation of the former plutonium processing facility at

actions at potentially contaminated sites.

Compliance

The Laboratory uses the status of compliance with environmental requirements as a key indicator of its environmental
performance. Federal and state regulations provide specific requirements and standards to implement these statutes
and maintain environmental quality. The EPA and NMED are the principal administrative authorities for these
laws. The Laboratory is also subject to DOE requirements for control of radionuclides. Table ES-1 presents a
summary of the Laboratory’s status in regard to environmental statutes and regulations for 2009.
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Table ES-1
Environmental Statutes under which LANL Operates and Compliance Status in 2009
Federal Statute What it Covers Status
Resource Generation, The Laboratory completed 1,467 self-assessments that resulted in a
Conservation and management, non-conformance finding rate of 3.07%.
Recovery Act and disposal of Al major deliverables required by the Consent Order were submitted to NMED on
(RCRA) hazardous waste time NMED issued a Notice of Violation to DOE and LANL for alleged violations
gnd gleanup of  during the compliance inspection, though no penalty was assessed because these
inactive, findings were adequately addressed during the inspection. DOE and LANS paid
historical waste  NMED penalties of $126,000 for a report that did not contain all the monitoring
sites data required.DOE paid a penalty of $1,300,000 for failing to complete the

plugging and abandonment of a well by the specified deadline.

LANL discovered three issues with hazardous waste packaging or labeling. All
instances were corrected and did not result in actual or potential hazards to the
environment or personnel.

LANL is in compliance with groundwater monitoring requirements. LANL installed
eight intermediate perched and six regional aquifer wells.

Clean Air Act Air quality and The Laboratory was well below all permit limits for emissions to the air.
emissions into Non-radiological air emissions were very similar to emissions over the previous
the air from four years and remain relatively constant.
facility The annual dose to the maximally exposed individual (MEI) from radioactive air
operations emissions was 0.55 mrem, which is the same as the very low dose for the

previous year.
LANL provided the first greenhouse gas emissions report to NMED.
LANL removed 7,914 Ibs of ozone-depleting refrigerants from inventory.

Comprehensive Pollution and No land transfers occurred in 2009.

Environmental contaminants on  The LANL Natural Resource Trustee Council completed a pre-assessment screen in

Response and property November 2009 and determined that a full-scale assessment is appropriate.

Liability Act

Clean Water Act  Water quality Seven of 1,361 samples collected from industrial outfalls and none of the
and effluent 76 samples collected from the Sanitary Wastewater Systems Plant’s outfall
discharges from exceeded effluent limits. Exceedences were for pH, residual chlorine levels, total
facility suspended solids, or polychlorinated biphenyl (PCB) level concentration.
operations The Laboratory conducted 471 storm water inspections and 99% of the

Laboratory’s 52 permitted construction sites were compliant with National Pollutant
Discharge Elimination System requirements.

The new Individual Permit (IP) was issued by EPA but subsequently appealed and
implementation suspended. Under former Federal Facility Compliance Agreement
(FFCA) requirements, the Laboratory installed 52 new site-specific surface water
samplers, maintained 60 runoff gage stations, collected 85 storm water samples,
installed 150 new erosion control measures, and conducted over 1,000 inspections

at 290 sites.
Groundwater Discharges of The Laboratory operated under one approved and two pending Discharge Plans
Discharge Plans  water to submitted to or approved by the NMED. The approved plan regulates discharges
groundwater from the sanitary wastewater treatment facility at TA-46 and the pending plans
cover the TA-50 RLWTF and 21 domestic septic systems.
Aboveground Liquid storage Three tank systems were closed out with NMED in 2009. Three tank systems are
Storage Tank tank monitoring  operational and four are under temporary closure status. LANL completed
Compliance and compliance additional characterization of the 2002 diesel release from a tank at TA-21.
Program

Toxic Substances Chemicals such The Laboratory shipped 263 containers of PCB waste, 1,941 Ibs of capacitors, and
Control Act as PCBs 2,605 Ibs of fluorescent light ballasts for disposal or recycling to EPA-permitted
disposal and treatment facilities.

Federal Storage and use The Laboratory remained in compliance with regulatory requirements regarding
Insecticide, of pesticides and use of pesticides and herbicides. The Laboratory used 76.75 oz

Fungicide, and herbicides of insecticides, 127 gal. of herbicides, 600 Ibs of fertilizers, 3,392 Ibs plus
Rodenticide Act 5.5 gal. of water treatment chemicals, and 5 gal. of color marker.
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Federal Statute

What it Covers

Table ES-1 (continued)
Status

Emergency The public’s The Laboratory reported releases, waste disposal, and waste transfers totaling
Planning and right to know 9,790 Ibs of lead, mostly at the firing range. No updates to Emergency Planning
Community Right- about chemicals Notifications were necessary in 2009.
to-Know Act released into the - chemical Inventory Reports were updated to the Los Alamos County fire and police
community departments for 20 chemicals or explosives.

There were no releases that triggered state or federal reporting requirements.
Endangered Rare species of The Laboratory maintained compliance with the ESA and MBTA and reviewed
Species Act plants and 612 excavation permits, 115 project profiles, and seven storm water plans for potential
(ESA) and animals impacts to threatened or endangered species. The Laboratory conducted annual
Migratory Bird surveys for Mexican spotted owl, southwestern willow flycatcher, Jemez Mountains
Treaty Act salamander, and grey vireo.
(MBTA)
National Historic ~ Cultural The Laboratory maintained compliance with the NHPA. The Laboratory conducted
Preservation Act  resources 40 projects that required some field verification of previous survey information and
(NHPA) and identified 21 new archaeological sites and seven new historic buildings. Five historic
others buildings were determined eligible for the National Register of Historic Places.
National Projects The Laboratory and NNSA released a second limited Record of Decision in
Environmental evaluated for July 2009 that accepts six additional elements of the Expanded Operations
Policy Act environmental Alternative in the Site-wide Environmental Impact Statement of 2008.

impacts

Unplanned Releases

There were no unplanned airborne releases and no unplanned releases of radioactive liquids from LANL in 2009.
‘There were 28 spills or releases of non-radioactive liquids, most of which were potable water, steam condensate,
or domestic wastewater. Other liquids included propylene glycol, diesel fuel, hydraulic fluid, and groundwater
communicating from upper aquifers to lower aquifers in monitoring wells. 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-2 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 East Gate in 2009, as

it was in 2008 and in all years before 2006. (In 2006, it was at the

Los Alamos County Airport terminal and in 2007 at a location along
DP Road.) The annual dose to the MEI for the airborne pathway
was approximately 0.55 mrem, the same as in 2008, and well under

< the regulatory limit of 10 mrem (Figure ES-2). During 2009, the
population within 80 km of LANL received a collective dose of about 0.57 person-rem, down from 0.79 person-
rem in 2008. The doses received in 2009 from LANL operations by an average Los Alamos residence and an
average White Rock residence totaled about 0.035 mrem and 0.025 mrem, respectively. 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 1 mrem per year to a hypothetical individual in the adjacent sacred area of Pueblo de San Ildefonso.

Biota Dose
'The DOE biota dose limits are intended to protect populations of plants and animals, especially with respect to
preventing the impairment of reproductive capability within the biota population. All radionuclide concentrations
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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 dose screening level (10% of 0.1 rad/day dose limit) (Table ES-2).

Table ES-2
What are the Sources of Radiological Doses?
Source Recipient Dose Location Trends
Background (includes Humans ~700 mrem/yr* Not applicable Not applicable
human-made sources)
Air Humans 0.55 mrem/yr East Gate in eastern Similar to very low level
Los Alamos in previous two years

Direct radiation Humans 1 mrem/yr San lldefonso — offsite Same as previous year
Food Humans <0.1 mrem/yr All sites Steady
Drinking water Humans <0.1 mrem/yr All sites Steady
All Terrestrial <20 mrad/day TA-15 “EF site,” Steady

animals TA-21 MDA B
All Terrestrial <50 mrad/day TA-21 MDA B Steady

plants

* Increased from previous years due to new information about average medical doses.
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Figure ES-2. Annual airborne pathway dose (mrem) to the off-site MEI over the past 10 years. The 2009
location of the calculated MEI is at East Gate near the eastern side of Los Alamos County.

Radiological Air Emissions

The Laboratory measures the emissions of radionuclides at the emission sources (building stacks) and categorizes
these radioactive stack emissions into one of four types: (1) particulate matter, (2) vaporous activation products,
(3) tritium, and (4) gaseous air activation products (radioactive elements created by the Los Alamos Neutron
Science Center [LANSCE] particle accelerator beam). In addition, the Laboratory collects air samples at
general locations within LANL boundaries, at the LANL perimeter, and regionally to estimate the extent and
concentration of radionuclides that may be released from Laboratory operations. These radionuclides include
isotopes of plutonium, americium, uranium, and tritium.
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LANL continued to monitor 26 stacks for emissions of radioactive
material to the ambient air. Total stack emissions during 2009 were
approximately 796 curies (Ci), a decrease from 1,600 Ci in 2008, and
includes 60 Ci of diffuse emissions from the LANSCE facility and
other smaller sources. Tritium emissions composed about 80 Ci (780 in
2008) of the total. Short-lived air activation products from LANSCE
stacks and diffuse emissions contributed 716 Ci (815 Ci in 2008) of
the total. Most of the curies from LANSCE are from very short-lived
radionuclides that decay significantly before reaching the location

The total radiation dose in 2009 to
the nearest off-site member of the
public from LANL radioactive air
emissions remained very low.

Emissions of short-lived air
activation products from LANSCE
contributed the largest proportion of
radioactive air emissions.

Tritium emissions decreased
compared with 2008 and thus
contributed an even smaller
proportion (less than 10%) of the
total radioactive emissions.

of the MEIL Combined airborne emissions of other radionuclides,
such as plutonium, uranium, americium, and thorium, were less than
0.000027 Ci (an increase from 2008) and emissions of particulate/
vapor activation products were up at 0.141 Ci (0.021 in 2008).
Combined airborne emissions

of other radionuclides such as
plutonium and uranium contributed
much less than a millionth of the
total radioactive emissions.

Radionuclide concentrations in ambient air samples in 2009
were generally comparable with concentrations in prior years.
As in past years, the AIRNET system detected slightly elevated

radionuclides from known areas of contamination. No new or

increased airborne radioactivity was detected. At regional locations
away from Los Alamos, all air sample measurements were consistent with background levels. Annual mean
radionuclide concentrations at all LANL perimeter stations were less than 1% of the EPA dose limit for the
public. Measurable amounts of tritium were reported at most on-
site locations and at perimeter locations, but no elevated levels were
detected in 2009. The highest off-site tritium concentration was
0.25% of the EPA public dose limit. The highest on-site trititum
measurement (less than 3% of the DOE limit for worker exposure)
was made at Area G near areas containing trititum-contaminated
waste. Plutonium-239/240 from historical activities at LANLs old
main technical area was detected near the Ashley Hotel and Suites
(formerly Los Alamos Inn) at about 1.3% of the EPA public dose
limit, and at very low levels near MDA B where soil disturbance from road construction occurred in preparation
for remediation of the MDA. On-site detections of plutonium occurred at Area G (an area with known low
levels of contamination) at levels substantially below 0.5% of the DOE limit for workplace exposure. The highest
quarterly americium-241 levels were 0.1% and 0.01% of the public and worker limits, respectively. The maximum
annual uranium concentrations were from natural uranium at locations with high dust levels from local soil

As in previous years, PM 10 and
PM 2.5 particulate measurements
in ambient air were well below EPA
standards.

Most of the particles measured by
the PM 10 and PM 2.5 samplers are
from natural sources such as dust
and wildfire smoke.

disturbances. There was one detection of enriched uranium (near the eastern end of DP Road) and 15 likely
detections of depleted uranium (which has lower radioactivity than natural uranium). All the depleted uranium

detections occurred in the same quarter and appear to be from
No increased concentrations of
radionuclides in ambient air were
detected at regional sampling
locations nor at most perimeter

the same event. The source of this depleted uranium was probably
legacy waste on LANL property lofted by strong winds.

10

locations.

As in previous years, there were no
detections of radionuclides above
background at Pueblo and regional
locations.

The highest mean air concentrations
at perimeter locations were below
1% of the applicable EPA limits.

Non-Radiological Air Emissions and Air Quality

LANL demonstrated full compliance with all Clean Air Act
requirements. Except for a short delay in installing a datalogger at
the asphalt plant, LANL met all permit reporting requirements
and deadlines. Emissions of criteria pollutants (nitrogen oxides,
sulfur oxides, carbon monoxide, particulate matter, volatile organic
compounds, and hazardous air pollutants) were slightly lower than
the average of the previous five years. In 2009, the TA-3 power
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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 2009, LANL provided the first greenhouse gas
emissions report to NMED, as required by a new state regulation. The 2008 emissions of carbon dioxide (reported
in 2009) were approximately 57,430 metric tons of carbon dioxide equivalents from the combustion of fossil fuels.
During 2009, LANL removed over 7,900 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 um 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 14 micrograms (pg)/m? (same as 2008) and about 7 pg/m? for
PM-2.5 (8 pg/m® in 2008 and about 47% of the EPA standard) 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
25% and 57% 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 below 1% 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.

Groundwater Monitoring
Groundwater at the Laboratory occurs as a regional aquifer (water-

bearing rock capable of yielding significant quantities of water LANL continues to investigate the
to wells and springs) at depths ranging from 600 to 1,200 feet 2 U S E UG LU UL
d g flimited thi . to 20 times the NV groundwater
and as perched groundwater of limited thickness and horizontal standard in the regional aquifer
extent, either in canyon alluvium or at intermediate depths of a few under Mortandad Canyon and
hundred feet (Figure ES-3). All water produced by the Los Alamos nearby Sandia Canyon.
County water supply system comes from the regional aquifer and Two of the 14 new monitoring wells
meets federal and state drinking water standards. No drinking installed in 2009 were installed as

part of the ongoing characterization
of the chromium contamination of

water is supplied from the alluvial and intermediate groundwater.

In 2009, LANL installed six perched intermediate groundwater the regional groundwater.

monitoring wells and eight regional aquifer monitoring wells. Two other wells were rehabilitated
One well was installed south of Los Alamos Canyon to assess to improve their reliability and
representativeness for sampling

the southern extent of perched water identified in the canyon
groundwater.

bottom, two wells were installed as part of the ongoing chromium

contamination investigation, one well was installed in support of
the MDA C investigation, six wells were installed to supplement the groundwater monitoring network around
TA-54, and four wells were installed to monitor groundwater associated with historical TA-16 activities. In
addition to the new wells, LANL rehabilitated two wells to improve their reliability and representativeness of
the sampled groundwater.

Laboratory contaminants have affected deep groundwater, including intermediate perched zones and

the regional aquifer, primarily through liquid efluent disposal. Since the early 1990s, the Laboratory has
significantly reduced both the number of industrial outfalls (from 141 to 15 active) and the volume of water
released (by 90%). From 1993 to 1997, total estimated average release was 1,300 million gal./yr; in 2006
through 2009, the annual releases were 222 million gal., 178 million gal., 158 million gal., and 133 million gal.,
respectively. In 2009, 1,430 of 1,437 industrial and sanitary samples met applicable federal and state standards
for surface water discharges. Exceedences were recorded for pH, total residual chlorine, total suspended solids,
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and PCBs. Where Laboratory contaminants are found at depth, the setting is either a canyon where alluvial

groundwater is usually present (perhaps because of natural runoft or Laboratory effluents) or a location where

large amounts of liquid efluent have been discharged (e.g., Mortandad Canyon and upper Sandia Canyon).

During 2009, LANL received and evaluated over 162,000 analytical results for groundwater wells and springs

alone. Table ES-3 summarizes contaminants detected in portions of the groundwater system.

T

Unsaturated
Zone

4

7000 1

Intermediate depth

6600 groundwater \

62001 « ®

Elevatlon (ft)

5800 1

regional
aquifer

[ Basalt
Puye Formation

[ ] santa Fe Group

[ ] Bandelier Tuff V'  Saturated Zone

Figure ES-3. lllustration of geologic and hydrologic relationships in the Los Alamos area, showing the
three modes of groundwater occurrence.
Table ES-3
Where Can We See LANL Impacts on Groundwater that Result in Values Near
Chemical On-Site Off-Site Significance Trends

Trichloroethane Regional aquifer Pajarito No Near PM-2, not found in Present for one year,

[1,1,1-]; Canyon that well. approaching 60% of

dichloroethene[1,1-] EPA screening level

Chromium Regional aquifer in No Found in regional aquifer Fairly steady over four
Mortandad Canyon, above groundwater years
intermediate groundwater in standards; not affecting
Mortandad and Sandia drinking water supply
Canyons wells; source eliminated in

1972.

Nitrate Alluvial and intermediate Pueblo and In Pueblo and lower Generally variable in
groundwater in Pueblo and Los Alamos  Los Alamos Canyons, Pueblo, steady in
lower Los Alamos Canyons,  Canyons may be due to Mortandad, Sandia
regional groundwater in Los Alamos County’s
Sandia Canyon and Bayo Sewage Treatment
Mortandad Canyon Plant; otherwise due to

past effluent discharges

Fluoride Intermediate groundwater in ~ Pueblo Result of past effluent In alluvium, slow
Pueblo Canyon, alluvial Canyon releases; not affecting decrease in
groundwater in DP and drinking water supply concentration due to
Mortandad Canyons wells effluent quality

improvement

Fluoride, uranium, No Pine Rock Water quality apparently Steady over several

nitrate, total Spring, affected by irrigation with years

dissolved solids Pueblo de sanitary effluent at

San Overlook Park
lidefonso

12
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Chemical

Boron

Barium

RDX

Dioxane[1,4-]

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

Tetrachloroethene
[1,1,1-],
Trichloroethene

Tritium

Strontium-90

Chloride, total
dissolved solids

Perchlorate

Bis(2-ethylhexyl)
phthalate

Table ES-3 (continued)

On-Site

Intermediate groundwater in
Carfon de Valle

Alluvial groundwater in
Cafon de Valle and Water,
Pajarito, and Mortandad
Canyons

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

Intermediate groundwater in
Mortandad and Pajarito
Canyons

Intermediate groundwater
near main warehouse

Alluvial and intermediate
groundwater in Cafion de
Valle

Intermediate groundwater in
Mortandad Canyon

Alluvial groundwater in
DP/Los Alamos and
Mortandad Canyons

Alluvial groundwater in
Pueblo, DP, Sandia,
Mortandad, Pajarito
Canyons, intermediate
groundwater near TA-3
main warehouse and in
Sandia Canyon

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

Several new wells, regional
aquifer monitoring wells

Off-Site

No

No

No

No

No

No

No

No

Pueblo
Canyon

Pueblo
Canyon

No

Significance

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

Not used as a drinking
water supply; has not
penetrated to deeper
groundwater

May be caused by road
salt in snowmelt runoff

Reflects past outfall
discharges that have
ceased

Used in plastics and
sometimes appears in
samples from wells with
new sampling equipment
or drilling

Trends

Generally stable,
seasonal fluctuations

Generally stable in
Caron de Valle, in
others likely due to
cation-exchange with
road salts

Generally stable,
seasonal fluctuations

Fairly steady over
three years in
Mortandad; seasonal
variation in Pajarito

Seasonally variable

Generally stable,
seasonal fluctuations

Decline over four
years of sampling

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

Values generally
highest in winter or
spring samples

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

None
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Drainages that received liquid radioactive effluents in the past
All water produced by the Los include Mortandad Canyon, Pueblo Canyon from its tributary
Alamos County water supply system
comes from the regional aquifer and ] 1
meets federal and state drinking to receive discharges of treated effluent from the RLWTE. For
water standards. No drinking water the last nine years, including 2009, the RLWTF has met all

is supplied from the alluvial and DOE radiological discharge standards. For 2009, the RLWTF
intermediate groundwater.

Acid Canyon, and Los Alamos Canyon. Mortandad continues

discharge of radionuclides was only 22% of established guidelines.
One unused drinking water supply Concentrations of nitrate, fluoride, and total dissolved solids in the
well, Otowi-1, has been affected

by levels of perchlorate at 16% of
tli,e EPA inte':im health adviso:y for from the RLWTF effluent became operational on March 26, 2002.

effluent decreased substantially. A system for removing perchlorate

drinking water and at 58% of the Since then, perchlorate was detected in effluent samples only for
NM Consent Order screening level five weeks in 2008.

of 4 ug/L. No water from this well is

used by Los Alamos County. 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 than the shallow perched groundwater bodies, and impacts on the regional aquifer are small.

Beginning in late 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 2009. The concentrations have increased to 60% of the 5 pg/L EPA screening level.

The Laboratory detected hexavalent chromium and nitrate in several regional aquifer monitoring wells. The
hexavalent chromium was found at eight and 20 times above the NM groundwater standard in two regional
aquifer wells in Mortandad Canyon and at 70% of the standard in a regional well in nearby Sandia Canyon.

A new intermediate zone well in Sandia Canyon contains chromium at 11.2 times the standard and supports
LANLSs model for the path of the chromium contamination from Sandia Canyon downward and slightly south
into the regional aquifer below Mortandad Canyon. Nitrate was up

to 70% of the NM groundwater standard in three regional aquifer Beginning in late 2008,

monitoring wells. Perchlorate was also above the NM screening trichloroethene was detected in

level in two regional aquifer wells. Pajarito Canyon regional aquifer
monitoring well R-20 for five

One unused drinking water well in the Los Alamos area has consecutive sample events through

been impacted by past Laboratory discharges of perchlorate. Well HISSHEORS008 IS SOnESniaHons

have increased to 60% of the 5 ug/L
O-1 in Pueblo Canyon contains perchlorate at up to 16% of the EPA screening level.

EPA interim health advisory for perchlorate in drinking water of
15 pg/L and at 58% of the NM Consent Order screening level

of 4 pg/L. Perchlorate is detected in most groundwater samples monitor groundwater in the area
analyzed across northern NM. Naturally occurring perchlorate where trichloroethene was found.

concentrations range from about 0.1 pg/L to 1.8 pg/L.

Four of the 14 new monitoring wells
installed in 2009 were installed to

The intermediate groundwater in various locations shows localized levels of tritium, organic chemicals (RDX,
chlorinated solvents, dioxane[1,4-]), and inorganic chemicals (hexavalent chromium, barium, boron, perchlorate,
fluoride, and nitrate) from Laboratory operations.

The Laboratory uses federal and state drinking water and human health standards as “screening levels” to
evaluate radionuclide concentrations in all groundwater, even though many of these standards only apply to
drinking water. Only in the alluvial groundwater in portions of Mortandad and DP/Los Alamos Canyons does
the total radionuclide activity from LANL discharges exceed the dose limit that is applicable to drinking water
(4 mrem/yr). This is mainly due to the presence of strontium-90. The maximum strontium-90 concentrations in
Mortandad Canyon and DP/Los Alamos Canyon alluvial groundwater were also above the EPA’s drinking water
standard though this water is not used for drinking water supply.

|
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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 Grande. Storm water runoff
transporting sediment can leave the Laboratory boundary, but is
short-lived. The surface water within the Laboratory is not a source
of municipal, industrial, or irrigation water, though wildlife does use
the water. It is not a source of livestock watering west of NM State
Highway 4 because there are no livestock in this area.

None of the streams within the Laboratory boundary average more
than one cubic foot per second (cfs) of flow annually. It is unusual for
the combined mean daily flow from all LANL canyons to be greater
than 10 cfs. The largest flows in 2009 occurred on July 30, with a
total estimated mean daily flow of 7.2 cfs resulting from storm water
runoff in three canyons (Ancho Canyon, Cafiada del Buey, and Los
Alamos Canyon). By comparison, the average daily flow in the Rio
Grande at Otowi Bridge on July 30 was 1,040 cfs, or approximately
145 times higher than the flow from LANL.

Polychlorinated biphenyls (PCBs)
are often measured in storm water
in Sandia and Los Alamos Canyons
above screening levels. PCBs are
also detected above screening
levels in runoff from the Los Alamos
townsite and in background areas,
the latter derived from regional
atmospheric fallout.

Radioactive elements from past
Laboratory operations are being

transported by runoff events. All
radionuclide levels are well below
applicable guidelines or screening
levels.

PCBs, radionuclides, and other
contaminants adsorb onto sediment
particles and thus overall water
concentrations can be reduced by
slowing the stream flows, reducing
erosion, and allowing suspended
sediment to settle out.

Excluding effluent, stream flow in 2009 on the Pajarito Plateau was dominated by storm water runoft, mostly

occurring in July. No snowmelt runoff was recorded crossing the eastern Laboratory boundary. Total storm water
runoft measured at downstream gages in the canyons leaving the Laboratory was estimated at about 24 acre-

teet, the least since 1995, the first year for which runoft estimates are available for all the canyons. In addition,
approximately 28 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 within the Los Alamos area is
very good.

Of the more than 100 analytes
measured, most are within normal
ranges or at concentrations below

‘There were no unusual storm water runoft events at LANL in
2009. The largest recorded flood was measured in Ancho Canyon
below NM State Highway 4 (stream gage E275) on July 30, with
an estimated peak discharge of 414 cfs. This was the fourth largest
event in the 15 years of record at this station and occurred in
response to a typical short-duration summer thunderstorm. No

regulatory standards or risk-based

significant new sediment deposits resulted from this flood. All other
advisory levels.

recorded runoff events at LANL in 2009 had peak discharges of
60 cfs or less.

Nearly every major watershed,
however, shows some effect from
Laboratory operations.

'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.

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 runoft,
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.

.
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Table ES-4

Where Can We See LANL Impacts on Surface Water that Result in Values Near or Above Screening Levels?

LANL Impact
Specific
radionuclides

Gross alpha
radioactivity

Copper

Cyanide

Zinc

High
explosives

Polychlorinated
biphenyls
(PCBs)

Volatile organic
compounds

On-Site
No

Pueblo and Los
Alamos Canyons

DP and Sandia
Canyons

Pajarito Canyon
Mortandad and
Sandia Canyons

Cafon de Valle

Los Alamos and
Sandia Canyons

Sandia Canyon

Off-Site

No No LANL-derived radionuclides exceeded
DOE biota concentration guides or derived
concentration guidelines in 2009

Trends
Steady

Significance

No 38% of storm water results from 2009 greater
than screening level. Major source is
naturally occurring radioactivity in sediments,
except in Mortandad, Pueblo, and Los
Alamos Canyons where there are LANL
contributions

Steady

No Copper was elevated in 2009 at sites that
receive runoff from developed areas,
including the Los Alamos townsite

Steady

No Cyanide was elevated in one sample
collected from a small tributary drainage
below Material Disposal Area G

Steady

No Zinc was elevated only from locations with
small drainage areas receiving runoff from
paved roads and other developed areas

No RDX above screening levels in two samples
from one location within the Laboratory;
subject of corrective measures

Steady

No Above screening levels. Wildlife exposure
potential in Sandia Canyon. PCBs are also
above screening levels in drainages receiving
runoff from developed areas, including the
Los Alamos townsite, and in background
areas on Santa Fe National Forest land,
resulting from regional atmospheric fallout

Steady

No Bromodichloromethane and chloroform were
above screening levels in samples collected
from one location

Steady

The highest concentrations of LANL-
derived radionuclides in surface
water samples were measured in
various canyons (Chaquehui, DP, Los
Alamos, and Mortandad Canyons).
All measurements are consistent
with previous years and are below

screening levels.

The highest concentrations of
radionuclides in sediment were
obtained from a fine-grained
sample from the Mortandad Canyon
sediment traps, and are consistent
with previous years.

Consistent with previous years, many surface water samples in
2009 had gross alpha radiation greater than the surface water
standard of 15 pCi/L for livestock watering. Of the 77 non-
filtered samples analyzed from the Pajarito Plateau, 38% exceeded
15pCi/L, including samples from sites with no upstream releases
of radionuclides from Laboratory activities (such as Chupaderos
Canyon, north of Los Alamos). 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 runoft from
uncontaminated areas. This is supported by the generally positive
correlation between gross alpha radiation and suspended sediment
in non-filtered surface water samples.

We measured the highest concentrations of radionuclides with potential Laboratory contributions in surface

water samples from Chaquehui, DP, Los Alamos, and Mortandad Canyons. The highest concentrations

of americium-241 and plutonium-239/240 were measured in a sample collected in Los Alamos Canyon

downstream from known releases of radioactive efluents from TA-1 and TA-21. The highest concentrations of

16
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cesium-137, plutonium-238, and tritium were measured in a sample
collected in Mortandad Canyon, downstream from the active
RLWTTF outfall. The highest concentration of strontium-90 was in
a sample collected from DP Canyon below TA-21, below a former
outfall that also released treated radioactive effluent. The highest
concentrations of uranium-234, uranium-235, and uranium-238
were measured in a sample collected in Chaquehui Canyon at TA-
33, a site with known releases of uranium. With the exception of the
uranium isotopes in Chaquehui Canyon, all the other measurements
discussed above are consistent with recent years, although there

have been no other storm water samples collected from Chaquehui >
Canyon since 2005 to use for comparison.

Four radionuclides in sediment were detected above background
concentrations in 2009: americium-241, cesium-137, plutonium-238, and plutonium-239/240. The maximum
values for all four were from a fine-grained sediment layer at the Mortandad Canyon sediment traps, down
canyon from the RLWTF, and were consistent with results from previous years.

Six inorganic chemicals were detected above screening levels in surface water samples from the Laboratory

in 2009: aluminum, arsenic, copper, cyanide, manganese, and zinc. The distribution of aluminum, arsenic, and
manganese indicates that they are derived from natural sources. Copper and zinc are only above screening levels
in drainages that receive runoff from developed areas, including the Los Alamos townsite. Cyanide was only
above the screening level in a single sample, from a small tributary drainage to Pajarito Canyon at TA-54.

'The high explosive RDX was detected above the screening level in two surface water samples from Cafion de
Valle, downstream from a high explosive machining facility at TA-16. These results are consistent with previous
years. Corrective measures were implemented to address this high explosive contamination in 2009 and 2010.

'The PCBs Aroclor-1254 and Aroclor-1260 were detected above the water screening level of 0.00064 pg/L in
Los Alamos and Sandia Canyons. These results are consistent with previous years. PCBs were also measured
above the screening level in runoft from developed areas, including the Los Alamos townsite, and in background
areas, such as Chupaderos Canyon north of Los Alamos. The PCBs in background areas are derived from
regional atmospheric fallout. In 2001, the Laboratory excavated PCB-contaminated soil at a former transformer
storage area in the Sandia Canyon watershed, and in 2008, we began interim measures to address the transport
of PCBs in storm water in Los Alamos and Pueblo Canyons. Monitoring results show no measurable levels of

PCBs from LANL in the Rio Grande.

'The volatile organic compounds bromodichloromethane and chloroform were detected above screening levels in
samples collected from one location in upper Sandia Canyon. These results are consistent with previous years.

Concentrations of many inorganic chemicals are elevated in sediment along the Rio Grande and from the
bottoms of Abiquiu and Cochiti Reservoirs relative to background levels in Pajarito Plateau sediment. These
differences are due in part to different background source rock types along the Rio Grande, but also to the finer-
grained nature of sediment along the river and in the reservoirs. Comparing data from samples with similar
particle size characteristics upriver and downriver from LANL drainages indicates that there are no recognizable
LANL influences on concentrations of metals in Rio Grande sediment.

We obtained PCB congener data from 20 sediment samples along the Rio Grande during low-water conditions
in November 2009. Five samples were collected upriver from Los Alamos Canyon and five samples each from
three different areas downriver from LANL drainages. Congener data were also obtained from 18 samples in the
Los Alamos Canyon watershed for comparison. The congener data allow evaluation of similarities or differences
in the PCBs present above LANL drainages and also allow further comparison with PCBs present in LANL
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canyons. Consistent with data from 2008, 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 contributions to PCBs along the Rio Grande.

'The PCB data from the Rio Grande were also combined with data on suspended sediment flux to estimate PCB
flux in the river above LANL drainages. These data indicate that, on average, about 0.16 to 0.35 kg of PCBs are
transported past Otowi Bridge each year. In comparison, a preliminary estimate of PCB flux from Los Alamos
Canyon is about 0.005 kg/yr, or 1% to 3% of the flux in the Rio Grande.

Soil Monitoring

LANL conducted large-scale soil sampling within and around the perimeter of LANL in 2009. Table ES-5
summarizes soil sampling results. 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 residential screening levels and thus do not
pose a potential unacceptable dose to the public.

Table ES-5
Where Can We See LANL Impacts on Mesa-Top Surface Soil that
Result in Values Near or Above Background or Screening Levels?

LANL Impact On-Site Off-Site Significance Trends

Tritium Above background at No Far below residential Consistently detected in the
some sites, screening levels south sections of Area G,
particularly at TA-54, but not increasing
Area G

Plutonium- Above background Above Far below residential Plutonium-239/240

239/240 along State Road background screening levels downwind of TA-21 is highly
502 at TA-73 along State Road variable from sample to
(downwind of TA-21) 502 on the west sample but is generally not
and at TA-54, side of the airport increasing. Also, it is
Area G (downwind of consistently detected on the

TA-21) north, northeast, and

eastern sections of Area G,
mostly not increasing

Other Mostly depleted Mostly no Far below residential Uranium-238 at DARHT
radionuclides uranium at the Dual screening levels increased through 2006 but
Axis Radiographic decreased after 2007 likely
Hydrodynamic Test because of the use of steel
(DARHT) facility containment vessels
Inorganic Few detections Mostly no Far below residential ~ Steady
chemicals screening levels
PCBs (Aroclors) Most samples below  No Far below residential None
detection limits screening levels
High explosives Not detected No Minimal potential for None
exposure
Semi-Volatile Few detections No Far below residential None
Organic screening levels
Compounds

We also annually collect soil samples from two locations on the Pueblo de San Ildefonso land downwind of
TA-54, Area G. Radionuclides and metals in these soil samples were below background or near background and
were consistent with levels measured in previous years.
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'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 detected
at the southern end, and the highest levels of the americium and Soil samples from all off-site

plutonium were detected around the northern, northeastern, and locations show radionuclides and
metals have not increased over
the past years and are mostly at
background levels.

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

Soil samples from all on-site

. . . locations show no increases and
decrease rapidly with distance from Area G. some decreases of radionuclides and

below residential screening levels used to trigger investigations and

metals from previous years.

At the Dual Axis Radiographic Hydrodynamic Test (DARHT)
facility, uranium-238 from near a firing point showed significantly
lower levels than measured in the past three years and is well below residential screening levels. High explosives
were not detected in any samples around DARHT.

Fourteen soil samples on the north side of East Jemez Road along a 2.25-mile section were collected for the
analysis of plutonium-239/240 (and other radionuclides like cesium-137 and plutonium-238). These sites are
located on the south side of historic plutonium processing operations at TA-1 and TA-21. Results show no
elevated levels of plutonium-238 and cesium, and the slightly elevated levels of plutonium-239/240 were still
well below residential screening levels.

In 2009, we conducted additional sampling of soils from alfalfa fields irrigated with Rio Grande water from
areas that were upstream and downstream from LANL. The upstream locations (background) were collected
from three fields that were located just north of Espafiola and one field was located on Pueblo de San Ildefonso
land on the west side of the Rio Grande; and the five downstream locations were located below Cochiti
Reservoir. Radionuclides and metals from upstream and downstream fields were not statistically difterent. No
high explosives or semi-volatile organic compounds were detected in any of the field soils. PCBs collected from
downstream fields were very low; upstream fields ranged in concentration from 126 to 6,080 pg/g, indicating
some possible point source contamination. Though the average PCB concentration upstream is higher than
downstream, the difference is not statistically significant because of the great variability in the values.

Foodstuffs Monitoring

In 2009, we collected crayfish (crawfish, crawdads, or mudbugs) (Orconectes spp.) from the Rio Grande within
upstream and downstream reaches relative to the location of LANL. Upstream (or background) samples were
collected starting from the Otowi Bridge north to the Black Mesa
area (about a three-mile stretch) and downstream samples were Radionuclides, most metals,
collected from the Los Alamos Canyon confluence south (about and PCBs in crayfish collected

a one-mile stretch). The concentrations of radionuclides were very downstream of LANL were similar to

upstream reaches, and indicate that

LANL is not a significant source of
teeding fish collected from these same upstream and downstream contaminants to the Rio Grande.

low, similar between locations, and similar to levels in bottom-

reaches in past years. Some metals were higher in downstream
crayfish as compared with upstream; however, the differences were
small. PCB concentrations were low as compared with the fish consumption limit and are similar to other studies
involving bottom-feeding fish and sediment that showed similar PCB concentrations between upstream and
downstream locations. These data indicate that LANL is not a significant source of PCBs to the Rio Grande.

Biota Monitoring
Table ES-6 summarizes biota sampling results. In plants collected around Area G, only tritium and plutonium were
detected in a few samples closest to the boundary fence and adjacent to known sources of these radionuclides.
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Table ES-6
Where Can We See LANL Impacts on Foodstuffs and Biota that Result in Values
Media LANL Impact On-Site Off-Site Significance Trends
Radionuclides  Tritium in plants from Above background Far below screening  Steady
Carfiada del Buey concentrations for  level; higher
strontium-90 in strontium-90 in wild
plants from plants is a function of
Wild edible Mortandad Canyon low calcium in the
plants on Pueblo de San  soil and not a result
lldefonso land in of increased
2006 contamination levels
Inorganic No No None Steady
chemicals
Radionuclides  Mostly tritium and No Far below screening  Tritium and
plutonium-239/240 at levels plutonium-239/240
Area G; and depleted are steady at Area G;
] uranium at DARHT uranium-238 in trees
Native at DARHT increased
vegetation through 2006,
decreased after 2007
Inorganic Few detections No None Steady for most