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Enhancing Our Stewardship of the Environment

The Laboratory places a priority on simultaneously fulfilling our mission responsibilities and our
environmental stewardship responsibilities. The overall goal of our stewardship efforts is to minimize
negative impacts and ensure a healthy environment. We monitor our performance to demonstrate the
fulfillment of these responsibilities. This annual environmental report describes the 2001 successes of
our environmental stewardship. The monitoring information focuses on operations, but it also reports on
the results of continued environmental monitoring especially designed to address the special conditions
created by the Cerro Grande fire of 2000 and its aftermath. The Laboratory established this additional
environmental monitoring and sampling to evaluate whether the fire on Laboratory land adversely
impacted public and worker health and the environment. Just as importantly, the program addresses
changes from pre-fire baseline conditions and will aid in evaluating any future impacts the Laboratory
may have, especially those resulting from contaminant transport off-site.

The program involves a number of different organizations within the Laboratory, as well as coordination
with outside organizations and agencies. The primary Laboratory organizations involved are the Air
Quality Group (ESH-17), the Water Quality and Hydrology Group (ESH-18), the Hazardous and Solid
Waste Group, the Ecology Group (ESH-20), and the Environmental Restoration Project (E-ER).

At the close of 2001, the Laboratory formed a new division—Risk Reduction and Environmental
Stewardship (RRES)—and the organizations listed above became a part of RRES. This new division was
incorporated to strengthen the Laboratory’s commitment to managing the entire life-cycle of nuclear
materials from generation to permanent disposal as well as to understanding and safeguarding the natural
environment on a local to global scale. Over the next two decades, billions of dollars will be invested
globally in managing nuclear materials and waste, cleaning up the environment, and protecting and
restoring the natural environment. To this end, RRES has highlighted the following strategic environ-
mental science program thrust areas:

e Natural Resources Protection and Restoration,
* Nuclear Waste and Materials Management, and
* Repository Science.

The role of this new division is to reduce the risk of current and historic Laboratory activities to the
public, workers, and the environment through natural and cultural resource protection, pollution preven-
tion, waste disposition, and remediation activities. The new division will serve as the steward of the
Laboratory reservation by developing and implementing integrated natural and cultural resource man-
agement.

This report summarizes the results of the ongoing routine environmental monitoring and surveillance
program, for which the Laboratory collects more than 12,000 environmental samples each year from
more than 450 sampling stations in and around the Laboratory. In addition, we have summarized results
from sampling for effects of the Cerro Grande fire, especially where the fire has resulted in alterations of
trends in environmental conditions seen in past years. We will continue to follow the alterations resulting
from the wildfire over the next few years to determine if conditions return to pre-fire levels.

In the aftermath of the events of September 11, 2001, enhanced security actions by the Department of
Energy resulted in the removal of many environmental World Wide Web pages from public access. At
this writing, it is unknown how many pages these actions have affected and when the pages will be
accessible again to the general public. If you have difficulty reaching the sites referenced in this docu-
ment, please contact me, Lars F. Soholt, Ph.D., at soholt@]lanl.gov or 505/667-2256. We will make every
attempt to get you the information that you desire.
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Preface

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

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

Chapter 1 provides an overview of the Laboratory’s major environmental programs. Chapter 2 reports the
Laboratory’s compliance status for 2001. Chapter 3 provides a summary of the maximum radiological dose a
member of the public could have potentially received from Laboratory operations. The environmental data are
organized by environmental media (Chapter 4, air; Chapter 5, water; and Chapter 6, soils, foodstuffs, and biota) in
a format to meet the needs of a general and scientific audience. A glossary and a list of acronyms and abbrevia-
tions 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, and Appendix C describes the Laboratory’s technical
areas and their associated programs.

We’ve also enclosed a booklet, Overview of Environmental Surveillance during 2001, that briefly explains
important concepts, such as radiation, and provides a summary of the environmental programs, monitoring
results, and regulatory compliance.

Inquiries or comments regarding these annual reports may be directed to

US Department of Energy Los Alamos National Laboratory

Office of Environment and Projects Environment Safety and Health Division
528 35th Street or P.O. Box 1663, MS K491

Los Alamos, NM 87544 Los Alamos, NM 87545

To obtain copies of the report, contact

Lars F. Soholt
Ecology Group, Los Alamos National Laboratory
P.O. Box 1663, MS M887
Los Alamos, NM 87545
Telephone: 505-667-2256
e-mail: soholt@lanl.gov

This report is also available on the World Wide Web at
http://lib-www.lanl.gov/cgi-bin/getfile?LA-13979.htm
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Executive Summary

Los Alamos National Laboratory (LANL or the Laboratory) is managed by the Regents of the
University of California (UC) under a contract that is administered by the National Nuclear Security
Administration of the Department of Energy (DOE) through the Los Alamos Area Office and the
Albuquerque Operations Office. This report presents environmental data and analyses that characterize
environmental performance and addresses compliance with environmental laws at the Laboratory during
2001. Using comparisons with standards and regulations, this report concludes that environmental effects
from Laboratory operations are small and did not pose a threat to the public, Laboratory employees, or the
environment in 2001.

Laboratory operations were in compliance with all environmental regulations and the Environmental
Protection Agency’s (EPA) Letter of Authorization to dispose of polychlorinated biphenyls (PCBs) at
Technical Area (TA) 54, Area G, with the exception of a few exceedances of effluent discharge limits.
However, the New Mexico Environment Department issued a Notice of Violation to the DOE and UC,
identifing 18 categories of alleged noncompliance with the Hazardous Waste Facility permit to treat, store,
or dispose of hazardous chemical waste or the chemical part of radioactive mixed waste.

All newly proposed activities at the Laboratory that could impact the environment were evaluated
through the National Environmental Policy Act (NEPA) to determine potential impacts. In 2001, the
Laboratory sent 45 NEPA Environmental Review forms to DOE for review. DOE made seven
environmental assessment determinations and issued two Findings of No Significant Impact (FONSI) for
the Laboratory in 2001. DOE and the Laboratory continued to plan and develop an Integrated Resources
Management Plan in 2001 to integrate existing resource management plans and the development of other
management plans with LANL’s site planning and mission activities.

In this report, we calculate potential radiological doses to members of the public who may be exposed
to Laboratory operations. The 2001 Effective Dose Equivalent (EDE) was 1.8 mrem for the air pathway
alone. We calculated this dose using EPA-approved methods for air compliance. The EPA’s EDE limit for
any member of the public from radioactive airborne releases from a DOE facility is 10 mrem/yr. A
maximum off-site dose considering all pathways (not just air) was 1.9 mrem. The maximum calculated
dose to a member of the public present on-site was 4.2 mrem. Health effects from radiation exposure have
been observed in humans only at doses in excess of 10 rem (10,000 mrem). We conclude that the doses
calculated here would cause no adverse human health effects. The total dose from natural background
radiation is about 360 mrem in this area and can vary by 10 mrem from year to year.

The Laboratory’s air quality compliance program includes the development of air quality permits,
calculation of nonradioactive air emissions, and radiological dose assessment. During 2001, the
Laboratory performed approximately 250 air quality reviews for new and modified projects, activities, and
operations to identify all applicable air quality requirements. A number of projects required permits,
permit revisions, or administrative notices. Criteria pollutant emissions for 2001 were similar to 2000;
sulfur oxide emissions were lower in 2001 because the Laboratory again burned typical amounts of fuel
oil in the TA-3 steam plant when compared with quantities burned during the Cerro Grande fire.

The Laboratory reports chemical information to EPA, state, and local authorities under the Emergency
Planning and Community Right-to-Know Act (EPCRA). The EPCRA establishes quantity thresholds for
reporting. The Laboratory did not have any spills, releases, or leaks to the environment that required
reporting. The Laboratory reported the use of 56 chemicals and explosives. The Laboratory also reported
the following lead releases: 4.7 pounds released to air, less than 1 pound released to water, 3,799 pounds
of on-site land releases from the shooting range, and approximately 7,830 pounds of lead waste shipped
off-site for disposal.

Air surveillance at Los Alamos includes monitoring emissions, ambient air quality, direct penetrating
radiation, and meteorological parameters to determine the air quality impacts of Laboratory operations.
The ambient air quality in and around the Laboratory meets all EPA and DOE standards for protecting the
public and workers.

Radioactive materials are an integral part of many activities at the Laboratory, and some of these
materials may be vented to the environment through a stack. The Laboratory evaluates these operations to
determine impacts on the public and the environment. As of the end of 2001, the Laboratory continuously
sampled 30 stacks for the emission of radioactive material to the ambient air. Radioactive air emissions of
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tritium and gaseous mixed activation products (GMAP) were higher in 2001 than in 2000. Changes in Los
Alamos Neutron Science Center (LANSCE) operating systems produced increased GMAP emissions. A
container with legacy waste at TA-16 failed causing increased tritium emissions. Radioactive air
emissions were well below the amounts that could result in an off-site individual receiving a dose equal to
the regulatory limit.

Lower ambient air concentrations of plutonium and americium were recorded at TA-54, Area G, during
2001. Radioactive ambient air quality for Laboratory-derived radionuclides during 2001 was very similar
to 2000. In 2001, the Laboratory investigated several instances of elevated air concentrations. None of
these elevated air concentrations exceeded DOE or EPA protective standards for workers or the public.
The Laboratory began a routine nonradioactive ambient air-monitoring program during 2001.

The Laboratory measures levels of external penetrating radiation (the radiation originating from a
source outside the body, including x-rays, gamma rays, neutrons, and charged particle contributions from
cosmic, terrestrial, and man-made sources) with thermoluminescent dosimeters. Highest doses were
measured at locations on-site at TA-54, Area G; LANSCE; TA-21, Area T; TA-18, Pajarito Site; and the
Calibration Facility, TA-3-130.

The Cerro Grande fire caused major physical changes in watersheds crossing the Laboratory boundary
and resulted in large impacts on water chemistry. When trees and organic material on the forest floor
burned, the fire removed material that previously absorbed rainfall, leading to increased runoff and
erosion. Metals (for example, aluminum, iron, barium, manganese, and calcium) and fallout radionuclides
(cesium-137; plutonium-239, -240; and strontium-90) previously bound to forest materials were
concentrated in resulting ash and readily moved by runoff.

In 2001, record peak storm runoff flows from fire-impacted areas occurred in three canyons. The
amount of sediment carried by storm runoff continues to be 100 to 1000 times greater than pre-Cerro
Grande fire levels. Largely because of the sediment load and associated background concentrations, we
measured record levels of many metals and several radionuclides in the storm runoff. Plutonium-239,
-240 activities greater than DOE’s derived concentration guidelines (DCG) for radiation protection of the
public of 100-mrem were exceeded in runoff in lower Pueblo Canyon and were partly attributable to
mobilization of LANL legacy materials. Gross alpha activities were greater than public dose DCGs and
New Mexico livestock watering standards in about three-fourths of the storm runoff samples. While high
alpha activities were measured at stations both above and below the Laboratory, contributions from LANL
are indicated at several locations, most pronounced in Pueblo and Los Alamos Canyons and around
TA-54, Area G.

The Laboratory also monitors groundwater to determine its quality. The regional aquifer beneath Los
Alamos is the primary source of drinking water for the Laboratory and the residents of Los Alamos
County, and it provides a portion of the water for Santa Fe. Continued testing of water supply wells in
2001 showed that high-explosives constituents are not present in Los Alamos County or Santa Fe drinking
water. Trace levels of tritium are present in the regional aquifer beneath Los Alamos in a few areas where
liquid waste discharges occurred. The tritium levels are less than 1/50th of the drinking water standard.
Perchlorate (no drinking water standard) and tritium (at 1/500th of the drinking water standard) continued
to be found in water supply well O-1 in Pueblo Canyon during 2001. Radioactivity measurements in
perched alluvial groundwater that exceeded DOE’s 4-mrem DCGs for drinking water or EPA drinking
water standards occurred at locations with current or former radioactive liquid waste discharges: DP/Los
Alamos Canyon and Mortandad Canyon. The constituents exceeding drinking water DCGs or maximum
contaminant levels were tritium, gross beta, strontium-90, and americium-241. Alluvial groundwater is
not used for drinking water.

In 2000 and 2001, perchlorate was apparently discovered in a spring issuing along the Rio Grande
below the Laboratory and, in 2001, in numerous surface water samples. Evaluation of analytical
laboratory methods and reanalysis of samples show that these apparent detections were the result of
matrix interference in the analysis rather than the presence of perchlorate. The Laboratory continues to
pursue improvements in analytical measurement of perchlorate.

The long-term trends of water levels in the water supply and test wells in the regional aquifer indicate
little depletion of the resource because of pumping for the Los Alamos water supply.
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Sediment transport associated with surface water runoff is a significant mechanism for contaminant
movement. The Laboratory monitors sediments on and near its property and at regional locations for the
presence of metals, radionuclides, and organic compounds including high explosives. In 2000, because of
the Cerro Grande fire, cesium-137 was found in many sediment samples at much higher values than
previously noted; these high levels continued in 2001. In 2001, the sediment samples on Laboratory
property in Mortandad Canyon continued to show cesium-137 exceeding screening action levels (SALs—
the level at which the Environmental Restoration Project requires further evaluation).

The Laboratory monitors soils both on- and off-site for radionuclides (e.g., tritium, strontium, cesium,
uranium, plutonium, and americium) and trace elements (e.g., arsenic, beryllium, cadmium, mercury, and
lead). Most radionuclide concentrations (activity) in soils from Laboratory and perimeter sites were
nondetectable or within upper-level regional concentrations; the few detectable values that were above
regional concentrations were still very low (pCi/g range) and far below SALs. Uranium and plutonium-
239, -240 concentrations in soils collected from Laboratory and perimeter areas were statistically higher
than regional concentrations; the differences were very low, however. Similarly, most trace elements, with
the exception of beryllium and lead in soils from on-site and perimeter areas, were within regional
concentrations. Beryllium and lead, however, were far below SALs. Nearly all mean radionuclide and
trace element concentrations in soils collected from Laboratory and perimeter areas after two sampling
seasons following the Cerro Grande fire were statistically similar to soils collected before the fire. Trend
analyses show that radionuclides in soils, particularly tritium, from both on- and off-site areas have been
decreasing over time, so that today most radionuclides are approaching or similar to values close to
regional levels.

Foodstuff samples from Laboratory and perimeter locations showed that most radioactivity was
attributable to natural sources and/or worldwide fallout, and these samples were statistically
indistinguishable from foodstuffs collected in 1999 before the Cerro Grande fire. Produce and fish, in
particular, because of the concern for airborne contaminants by smoke and fallout ash and contaminants in
runoff, respectively, were not significantly affected. Although soils from on-site and perimeter areas
contained significantly higher concentrations of beryllium and lead, beryllium was below detection levels
in produce, and lead was not significantly higher in produce collected from on-site and perimeter areas
compared with regional areas.

Catfish from Cochiti Reservoir downstream of the Laboratory were analyzed for PCB congeners,
organochlorine pesticides, and dioxins/furans. We compared these fish with fish collected from Abiquiu
Reservoir, an impoundment upstream of LANL. Mean total dioxin-like, whole-body PCB concentrations
in fish from Abiquiu and Cochiti were statistically (alpha = 0.05) similar. A comparison with PCB levels
measured in the Rio Grande in 1997 implies that sources may exist for PCBs above LANL influences.
Dioxins and furans were detected in 62% (48 of 78) of the possible total results in Cochiti fish, and all
detected values were below even the most stringent (lowest) toxicological limit. The mean total DDT and
metabolites (DDT+DDD+DDE) concentration in fish from Cochiti was significantly higher than the mean
concentration in fish from Abiquiu. The primary source of DDT is thought to be a massive aerial
application in 1963. These levels of DDT are within regional and national levels and are within limits
suggested for the protection of piscivores and fish. We determined that the portion of catfish not usually
consumed by humans contains about 75% of the PCBs and 74% of the total DDT and metabolites. No
impacts of the Cerro Grande fire on PCB and other organochlorine levels in fish at Cochiti Reservoir were
discernable.

In addition to monitoring Laboratory-wide areas, we also assessed several facilities. We monitored
radionuclide and trace elements in soil, vegetation, bees, small mammals, and predators at TA-54, Area G,
the Laboratory’s primary low-level radioactive waste disposal area. Also, we collected soil, vegetation,
and bees within and around DARHT, the Laboratory’s Dual Axis Radiographic Hydrodynamic Test
facility, and soil from around the Plutonium Processing Facility at TA-55 on three different occasions
(1984, 1990, and 2001) for plutonium isotope analysis and report those results.
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Abstract

This report presents environmental data that characterize environmental performance and addresses
compliance with environmental standards and requirements at Los Alamos National Laboratory (LANL or
the Laboratory) during 2001. The Laboratory routinely monitors for radiation and for radioactive and
nonradioactive materials at Laboratory sites, as well as at sites in the surrounding region. LANL uses the
monitoring results to determine compliance with appropriate standards and to identify potentially
undesirable trends. This information is then used for environmental impact analyses, site planning, and
annual operational improvements. The Laboratory collected data in 2001 to assess external penetrating
radiation and concentrations of chemicals and radionuclides in stack emissions, ambient air, surface
waters and groundwaters, the drinking water supply, soils and sediments, foodstuffs, and biota. In
addition, the Laboratory continued to conduct extensive sampling following the Cerro Grande fire to
determine the effects of smoke and fallout ash on the environment and compared these results with the
pre-fire results. Using comparisons with standards and regulations, this report concludes that environ-
mental effects from Laboratory operations are small and do not pose a threat to the public, Laboratory
employees, or the environment.

community have changed. Los Alamos National
Laboratory enhances global security by

1. Introduction to Los Alamos National * ensuring the safety and reliability of the US
Laboratory nuclear deterrent,

A. Laboratory Overview

Los Alamos for Project Y of the Manhattan Project. destruction, and

Their goal was to develop the world’s first nuclear
weapon. Although planners originally expected that
the task would be completed by a hundred scientists,
by 1945, when the first nuclear bomb was tested at

* solving national problems in energy, infrastruc-
ture, and health security. (LANL 2001a).

In its Strategic Plan (2001-2006), Los Alamos

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. The Laboratory is
managed by the Regents of the University of Califor-
nia (UC) under a contract that is administered by the
National Nuclear Security Administration (NNSA) of
the Department of Energy (DOE) through the Los
Alamos Area Office (LAAO) and the Albuquerque
Operations Office.

The Laboratory’s original mission to design,
develop, and test nuclear weapons has broadened and
evolved as technologies, US priorities, and the world

Environmental Surveillance at Los Alamos during 2001

National Laboratory expresses its vision and role as
follows: “We serve the nation by applying the best
science and technology to make the world a better
and safer place . . . Inseparable from its commitment
to excellence in science and technology is LANL’s
commitment to completing all endeavors in a safe,
secure, and cost-effective manner.” (LANL 2001b)

2. Geographic Setting

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 43-square-mile Laboratory is
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