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Enhancing Our Stewardship of the Environment

The Laboratory places a priority on simultaneously fulfilling our mission responsihilities and our
environmental stewardship responsibilities. The overall goal of our stewardship effortsisto minimize
negative impacts and ensure a healthy environment. WWe 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 specia 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 L aboratory
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 asto understanding and safeguarding the natural
environment on alocal 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:

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

Therole 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 aterations 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
thiswriting, 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 effortsto
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
aformat to meet the needs of a general and scientific audience. A glossary and alist 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.

WEe' 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 LosAlamos National Laboratory

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

LosAlamos, NM 87544 LosAlamos, NM 87545

To obtain copies of the report, contact

LarsF. Soholt
Ecology Group, LosAlamos National Laboratory
P.O. Box 1663, MSM 887
LosAlamos, NM 87545
Telephone: 505-667-2256
e-mail: soholt@anl.gov

Thisreport isalso available on the World Wide Web at
http://lib-www.lanl.gov/cgi-bin/getfile?L A-13979.htm
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Executive Summary

LosAlamos 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
Albuguergue 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 afew 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 formsto 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 amember 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 L aboratory 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 aso 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 |ead 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. Changesin 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, AreaT; TA-18, Pagjarito Site; and the
Cdlibration 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
Grandefire 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 al pha 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
areindicated at several locations, most pronounced in Pueblo and Los Alamos Canyons and around
TA-54, AreaG.

The Laboratory also monitors groundwater to determine its quality. The regional aquifer beneath Los
Alamosis 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 wellsin
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 afew 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 aluvial 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 levelsin the water supply and test wellsin 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 sails, 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
attributabl e 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 contaminantsin
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 resultsin 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 levelsin 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

Terry Morgan, Ken Rea, David Rogers, Lars Soholt

Thisreport 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. Thisinformation 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.

A. Laboratory Overview

1. Introduction to L os Alamos National
Laboratory

In March 1943, asmall group of scientists came to
LosAlamos 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 be completed by a hundred 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, L os Alamos L aboratory
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 (LAAQO) 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
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community have changed. Los Alamos National
Laboratory enhances global security by

e ensuring the safety and reliability of the US
nuclear deterrent,

 reducing the global threat of weapons of mass
destruction, and

 solving national problemsin energy, infrastruc-
ture, and health security. (LANL 20014).

In its Strategic Plan (2001-2006), Los Alamos
National Laboratory expressesits 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 endeavorsin a safe,
secure, and cost-effective manner.” (LANL 2001b)

2. Geogr aphic 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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situated on the Pajarito Plateau, which consists of a
series of finger-like mesas separated by deep east-to
west oriented canyons cut by intermittent streams.
Mesa tops range in elevation from approximately
7,800 ft on the flanks of the Jemez Mountains to about
6,200 ft above the Rio Grande Canyon. Most Labora-
tory and community developments are confined to
mesa tops. The surrounding land is largely undevel-
oped, and large tracts of land north, west, and south of
the Laboratory site are held by the Santa Fe National
Forest, Bureau of Land Management, Bandelier
National Monument, General Services Administration,
and Los Alamos County. San Ildefonso Pueblo borders
the Laboratory to the east.

The Laboratory is divided into technical areas
(TAs) that are used for building sites, experimental
areas, support facilities, roads, and utility rights-of-
way (see Appendix C and Figure 1-2). However, these
uses account for only asmall part of the total land
area; much land provides buffer areas for security and
safety and is held in reserve for future use.

3. Geology and Hydrology

The Laboratory lies at the western boundary of the
Rio Grande Rift, amajor North American tectonic
feature. Three major local faults constitute the modern
rift boundary, and each is potentially seismogenic.
Recent studies indicate that the seismic surface
rupture hazard associated with these faultsis localized
(Gardner et al., 1999). Most of the finger-like mesasin
the Los Alamos area (Figure 1-3) are formed from
Bandelier Tuff, which includes ash fall, ash fall
pumice, and rhyolite tuff. The tuff is more than 1,000
ft thick in the western part of the plateau and thinsto
about 260 ft eastward above the Rio Grande. It was
deposited by major eruptions in the Jemez Mountains
volcanic center 1.2 to 1.6 million years ago.

On the western part of the Pajarito Plateau, the
Bandelier Tuff overlaps onto the Tschicoma Forma-
tion, 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
Basaltsinterfinger with the conglomerate aong 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 area occurs primarily as short-lived
or intermittent reaches of streams. Perennial springs
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on the flanks of the Jemez Mountains supply base
flow into upper reaches of some canyons, but the
volume isinsufficient to maintain surface flows across
the Laboratory site before they are depleted by
evaporation, transpiration, and infiltration.

Groundwater in the Los Alamos area occursin
three modes: (1) water in shallow alluvium in can-
yons, (2) perched water (abody of groundwater above
aless permeable layer that is separated from the
underlying main body of groundwater by an unsatur-
ated zone), and (3) the regional aquifer of the Los
Alamos area, which is the only aquifer in the area
capable of serving as a municipal water supply. Water
in the regional aquifer isunder artesian conditions
under the eastern part of the Pgjarito Plateau near the
Rio Grande (Purtymun and Johansen 1974). The
source of most recharge to the aquifer appears to be
infiltration of precipitation that falls on the Jemez
Mountains. The regional aquifer dischargesinto the
Rio Grande through springs in White Rock Canyon.
The 11.5-mile reach of the river in White Rock
Canyon between Otowi Bridge and the mouth of Rito
delos Frijoles receives an estimated 4,300 to 5,500
acre-feet annually from the aquifer.

4. Biology and Cultural Resources

The Pgjarito Plateau is a biologically diverse and
archaeologically rich area. This diversity isillustrated
by the presence of over 900 species of plants; 57
species of mammals; 200 species of birds, including
112 species known to breed in Los Alamos County; 28
species of reptiles; 9 species of amphibians; over
1,200 species of arthropods; and 12 species of fish
(primarily found in the Rio Grande, Cochiti Reservair,
and the Rito de los Frijoles). No fish species have
been found within LANL boundaries. Roughly 20
plant and animal species are designated as threatened
species, endangered species, or species of concern at
the federal and/or state level.

Approximately 80% of DOE land in Los Alamos
County has been surveyed for prehistoric and historic
cultural resources, and over 1800 sites have been
recorded. More than 85% of the ruins date from the
14th and 15th centuries. Most of the sites are found in
the pifion-juniper vegetation zone, with 80% lying
between 5,800 and 7,100 ft. AImost three-quarters of
all ruins 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 to the Natural Register of Historic Places.
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B. Management of Environment, Safety, and
Health

1. Introduction

The Laboratory’s environmental, safety, and health
(ES&H) goal isto accomplish its mission cost
effectively, while striving for an injury-free work-
place, protecting worker and public health, minimiz-
ing waste streams, and avoiding unnecessary adverse
impacts to the environment from its operations.

2. Integrated Safety M anagement

Throughout the Laboratory, the goal of Integrated
Safety Management (1SM) is the systematic integra-
tion of ES&H into work practices at al levels. The
term “integrated” indicates that the safety manage-
ment system is anormal and natural element in
performing the work. Safety and environmental
responsibility involve every worker. Management of
ES&H functions and activitiesis an integral, visible
part of the Laboratory’s work planning and work
execution processes.

The Laboratory is committed to achieving excel-
lence in environmental, safety, health, and security
performance. Laboratory Director John C. Browne
says, “We will never compromise safety or security
for programmatic or operational needs.” Zero environ-
mental incidents means complying with all applicable
environmental laws and regulations; adopting practi-
cable proactive approaches to achieve environmental
excellence (minimizing waste generation, wastewater
discharges, air emissions, ecological impacts, cultural
impacts, etc.); preventing unnecessary adverse
environmental impacts; and enhancing environmental
protection (LANL 1999a).

3. Environment, Safety, & Health Division

The Environment, Safety, & Health (ESH) Division
is primarily a Laboratory support organization that
provides a broad range of technical expertise and
assistance in areas such as worker health and safety,
environmental protection, facility safety, nuclear
safety, hazardous materials response, ES& H training,
occurrence investigation and lessons learned, and
quality. ESH Division isin charge of performing
environmental monitoring, surveillance, and compli-
ance activities to help ensure that Laboratory opera-
tions do not adversely affect human health and safety
or the environment. The Laboratory conforms to
applicable environmental regulatory requirements and

reporting requirements of DOE Orders 5400.1 (DOE
1988), 5400.5 (DOE 1990), and 231.1 (DOE 1995).
ESH Division has responsibility and authority for
serving as the central point of institutional contact,
coordination, and support for interfaces with ESH
regulators, stakeholders, and the public, including the
DOE, the Defense Nuclear Facilities Safety Board, the
New Mexico Environment Department (NMED), and
the Environmental Protection Agency (EPA).

ESH Division provides line managers with assis-
tance in preparing and completing environmental
documentation such as reports required by the National
Environmental Policy Act (NEPA) of 1969 and the
federal Resource Conservation and Recovery Act
(RCRA) and its state counterpart, the New Mexico
Hazardous Waste Act (HWA), as documented in
Chapter 2 of this report. With assistance from Labora-
tory Counsel, ESH Division helps to define and
recommend Laboratory policies for applicable federal
and state environmental regulations and laws and DOE
orders and directives. ESH Division is responsible for
communicating environmental policies to Laboratory
employees and makes appropriate environmental
training programs available. The environmental
surveillance program resides in four groupsin ESH
Division—Air Quality (ESH-17), Water Quality and
Hydrology (ESH-18), Hazardous and Solid Waste
(ESH-19), and Ecology (ESH-20)—that initiate and
promote L aboratory programs for environmental
assessment and are responsible for environmental
surveillance and regulatory compliance.

Approximately 600 sampling locations are used for
routine environmental monitoring. The mapsin this
report present the general location of monitoring
stations. For 2001, over 250,000 routine analyses for
chemical and radiochemical constituents were per-
formed on more than 12,000 routine environmental
samples. Laboratory personnel collected many addi-
tional samples as they continued to monitor the effects
of the Cerro Grande fire. Samples of air particles and
gases, water, soils, sediments, foodstuffs, and associ-
ated biota are routinely collected at monitoring stations
and then analyzed. The results of these analyses help
identify impacts of LANL operations on the environ-
ment. ESH personnel collect and analyze additional
samples to obtain information about particular events,
such as major surface water runoff events, nonroutine
releases, or special studies. See Chapters 2, 3, 4, 5, and
6 of this report for methods and procedures for acquir-
ing, analyzing, and recording data. Appendix A presents
information about environmental standards.

Environmental Surveillance at Los Alamos during 2001



1. Introduction

a. Air Quality. ESH-17 personnel assist
Laboratory organizationsin their efforts to comply
with federal and state air quality regulations. ESH-17
personnel report on the Laboratory’s compliance with
the air quality standards and regulations discussed in
Chapter 2 and conduct various environmental surveil-
lance programs to evaluate the potential impact of
Laboratory emissions on the local environment and
public health. These programs include measuring
direct penetrating radiation, meteorological condi-
tions, and stack emissions and sampling for ambient
air contaminants.

Chapter 4 contains a detailed exploration of the
methodol ogies and results of the ESH-17 air monitor-
ing and surveillance program for 2001. Personnel
from ESH-17 monitor meteorological conditionsto
assess the transport of contaminantsin airborne
emissions to the environment and to aid in forecasting
local weather conditions. Chapter 4 also summarizes
meteorological conditions during 2001 and provides a
climatological overview of the Pgjarito Plateau.

Dose Assessment. ESH-17 personnel
calculate the radiation dose assessment described in
Chapter 3, including the methodology and assess-
ments for specific pathways to the public.

b. Water Quality and Hydrology. ESH-18
personnel provide environmental monitoring activities
to demonstrate regulatory compliance and to help
ensure that Laboratory operations do not adversely
affect public health or the environment. ESH-18
provides technical and regulatory support for the
Laboratory to achieve compliance with the following
major state and federal statutes and regulations: Clean
Water Act, including the National Pollutant Discharge
Elimination System (NPDES), Spill Prevention
Control and Countermeasures Plans (SPCC), and
Section 404/401 Dredge and Fill Permitting; New
Mexico Water Quality Control Commission Regula-
tions; Federal Insecticide, Fungicide, and Rodenticide
Act; and New Mexico Pesticide Control Act. Surveil-
lance programs and activities include groundwater,
drinking water, surface water, and sediments monitor-
ing; water supply reporting for Los Alamos County;
and the Groundwater Protection Management Pro-
gram. Chapter 2 contains documentation on the
Laboratory’s compliance with state and federal water
quality requirements. Chapter 5 summarizes the data
ESH-18 personnel collected and analyzed during
routine monitoring.

¢. Hazardous and Solid Waste. ESH-19
personnel provide services in developing and monitor-
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ing permits under hazardous and solid waste rules,
RCRA/HWA, Solid Waste Act (SWA), and letters of
authorization for landfilling polychlorinated biphenyls
(PCB) solids contaminated with radionuclides under
the Toxic Substances Control Act (TSCA); providing
technical support, regulatory interpretation, and
Laboratory policy on hazardous, toxic, and solid waste
issues and underground storage tank regulations to
Laboratory customers; and documenting conditions at
past waste sites. Chapter 2 presents the Laboratory’s
compliance status with hazardous and solid waste
regulations.

d. Ecology. Personnel in ESH-20 investigate
and document biological and cultural resources within
the Laboratory boundaries; prepare environmental
reports, including Environmental Assessments
required under NEPA ; and monitor the environmental
impact of Laboratory operations on soil, foodstuffs,
and associated biota. Chapter 2 documents the 2001
work in the areas of NEPA reviews and biological and
archaeological reviews of proposed projects at the
Laboratory. Chapter 6 contains information on the
results and trends of the soil, foodstuff, and biota
monitoring programs and related research and
development activities.

e. Site-Wide | ssues Project Office. The Site-
Wide Issues Program Office (SWIPQO) functions as the
land transfer point-of-contact for LANL to facilitate
DOE's compliance with the requirements of Public
Law 105-119, prepares the annual Site-Wide Environ-
ment Impact Statement (SWEIS) Yearbook, and
manages the mitigations contained in the Mitigation
Action Plan for the SWEIS.

4. Environmental M anagement Program

a. Waste M anagement. Waste management
activities focus on minimizing the adverse effects of
chemical and radioactive wastes on the environment,
maintaining compliance with regulations and permits,
and ensuring that wastes are managed safely. Wastes
generated at the Laboratory are divided into categories
based on the radioactive and chemical content. No
high-level radioactive wastes are generated at the
Laboratory. Major categories of waste managed at the
Laboratory are low-level radioactive waste, transu-
ranic (TRU) waste, hazardous waste, mixed low-level
waste (waste that is both hazardous and radioactive),
and radioactive liquid waste.

The major portion of the inventory of mixed low-
level and TRU wastes at the Laboratory was generated
before capabilities existed for treatment and disposal
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of those wastes, and the wastes were placed into
storage at TA-54. Treatment and disposal capabilities
now exist for most of these wastes, and DOE provides
funding specifically to address these so-called “legacy
wastes” at LANL.

Mixed Low-L evel Waste Work-Off. In 1994,
LANL had the equivalent of about 3,000 55-gallon
drums of mixed low-level waste in storage because no
capability existed at either LANL or other locationsin
the United States for proper treatment and disposal of
the waste. At that time, NMED approved a plan called
the Mixed Waste Site Treatment Plan to develop and
operate treatment technologies and facilitiesat LANL.
The original estimate called for completing the
treatment and disposal of the mixed low-level wastein
storage in 2006. In cooperation with DOE/LAAO, a
team worked to evaluate ways to reduce costs and
accelerate the schedule. The team identified new
treatment capabilities that were being devel oped
commercially and at other DOE sites, and decisions
were made to use those capabilities rather than to
continue with new facilitiesat LANL. NMED also
approved these efforts. In addition, efforts began to
perform extensive characterization of waste that was
only suspected of being both hazardous and radioac-
tive. It is expected that this task will be completed in
2004, two years earlier than originally projected.

Transuranic Waste | nspectable Storage
Project. The Transuranic Waste | nspectable Storage
Project (TWISP) was established to retrieve 187
fiberglass-reinforced plywood crates and 16,641 metal
drums containing solid-form, TRU waste from three
earth-covered storage pads. This waste was retrieved
under a compliance order from NMED because it was
not possible to inspect the waste containers as re-
quired by the state hazardous waste regulations. After
the waste was retrieved, any damaged containers were
over-packed in new containers. The containers were
vented and had high-efficiency particulate air (HEPA)
filtersinstalled in drum lids. The waste containers
were then placed in structures where they can be
inspected.

After several years of preparation, DOE granted
start-up authority for TWISPin March 1997. Retrieval
operations were completed in December 2001. The
entire project was completed more than two years
earlier than the NMED compliance order and $19M
under budget.

Decontamination and Volume Reduction
System. Large metallic items such as gloveboxes,
ventilation ducts, and tanks that are stored within
fiberglass-reinforced plywood boxes or other large
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containers compose about one-third of the legacy TRU
waste stored at TA-54. These containers are too large
to be shipped for disposal at the Waste I solation Pilot
Plant (WIPP) located east of Carlshad, New Mexico.

Construction was completed at TA-54 on a new
facility called the Decontamination and VVolume
Reduction System or DVRS. The DVRS includes a
13,200-sg-ft containment area with active ventilation
and contamination control, instruments for radicassay
of waste items, several processes for decontamination
of metal objects, and alarge system to shear and crush
large metallic objectsinto drum-sized items. Oversize
metallic waste that can be decontaminated to low-
level waste will be disposed on-site at TA-54. Waste
that remains TRU waste will be placed into drums that
can be shipped for disposal at WIPP.

Transuranic (TRU) Waste Characterization,
Certification, and Shipment. Transuranic waste must
be characterized and certified to meet the Waste
Acceptance Criteriaat WIPP. LANL was the first
DOE site to be granted authorization from DOE to
certify TRU waste in September 1997 and made the
first of 17 shipments of TRU waste to WIPPin March
1999. During 2000, LANL modified all of its charac-
terization and certification procedures to meet new
reguirements for shipping mixed TRU waste to WIPP
under the hazardous waste facility permit granted to
WIPP site by the NMED. LANL made 8 more
shipments of TRU waste to WIPP since the hazardous
waste permit was issued and expects to make 10 more
shipments to WIPPin the coming year.

b. Pollution Prevention. The Laboratory’s
Prevention Program Office manages the Laboratory’s
pollution prevention program. Specific waste minimi-
zation accomplishments and pollution prevention
projects can be seen on the web at http://
emeso.lanl.gov/. Other waste management activities
that reduce waste generation include the following:

 continuing financial incentives for waste
reduction and innovative pollution prevention
ideas and accomplishments such as the annual
Pollution Prevention Awards and Generator Set
Aside Fee funding;

 developing databases to track waste generation
and pollution prevention/recycling projects;

 providing pollution prevention expertise to
Laboratory organizations in source reduction,
material substitution, internal recycle/reuse,
lifetime extension, segregation, external recycle/
reuse, volume reduction, and treatment; and

Environmental Surveillance at Los Alamos during 2001
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 providing guidance to divisions within the
Laboratory for minimizing waste and pollution
through application of the Green Ziatools. Green
Ziaisapollution prevention program adminis-
tered by NMED.

Each year, the Prevention Program Office publishes
The Los Alamos National Laboratory Environmental
Stewardship Roadmap, in accordance with the
Hazardous and Solid Waste Amendments Module V111
of the RCRA Hazardous Waste Permit and 40 CFR
264.73. This document is available at http://
emeso.lanl.gov/useful_info/publications/
publications.html on the World Wide Web.

One of the six Laboratory excellence goals has an
environmental focus: zero environmental incidents.
The roadmap document describes the Laboratory’s
current operations and the improvements that will
eliminate the sources of environmental incidents. The
stewardship solution for zero incidentsisto eliminate
the incident source. This goal is being accomplished
by continuously improving operations to

 reduce waste generation,
* reduce pollutants released,
* reduce natural resources used, and

 reduce natural resources damaged.

c. Environmental Restoration Project. The
Environmental Restoration (ER) Project at the
Laboratory augments the Laboratory’s environmental
surveillance program by identifying and characteriz-
ing potential threats to human health, the area’s
ecology, and the environment from past Laboratory
operations. The ER Project’s mission is to mitigate
those threats, where necessary, through cleanup
actions that comply with applicable environmental
regulations. Corrective actions may include excavat-
ing and/or treating the contamination source, capping
and containing a source to prevent its migration, and
placing controls on future land use. Often these
sources are places where wastes were improperly
disposed in the past or where the disposal practices of
the past would not meet today’s standards. As aresult,
contamination may have spilled or leaked into the
environment from such places called potential release
sites or PRSs over time, with the possibility of causing
hazards to human health and/or the environment. The
ER Project then must confirm or deny the existence of
these hazards and cleanup sites, when deemed
necessary.

The ER Project organizes its activities according to
the natural watersheds across the Laboratory in which
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the various PRSs are located. A single watershed
comprises one or more mesas and common canyon
drainage. The mesas draining into a common canyon
may contain multiple contaminated sites. Each of the
one or more pieces (called aggregates) contains several
PRSs that will be investigated, assessed, and cleaned up
(if necessary) as agroup. This approach, termed the
Watershed-Aggregate Approach, considers the potential
risk created by groups of PRSs within a given water-
shed rather than attempting to apply risk values of
individual PRSs. This approach ensures that drinking
water sources and sensitive natural resources will be
protected as it accounts for potential cumulative impacts
of multiple contaminant sources located on mesa tops
and slopes.

An exposure scenario serves as the basis for
assessing a site for potential risk to human health and
defines the pathways by which receptors are exposed.
The ER Project determines human health exposure
scenarios based on the current and future land use of the
site. Standard land-use scenarios the ER Project uses to
determine exposure to human health receptors include

e residential,
e industria,
e recreational, and

® [esource user.

Mirenda and Soholt (1999) fully describe standard
land-use scenarios. The Comprehensive Site Plan
(LANL 1999b) reflects the status of current facility and
land use conditions and future Laboratory needs.
Industrial land use affects Laboratory workers and is
prescribed by the 30-year planning horizon for the
Laboratory’s mission and the continued operation of
present-day facilities. Buffer zone land use may affect
recreational users and is based on present and future
access to Laboratory property.

The ER Project is continuing to develop and evaluate
a set of pathways that would appropriately describe how
members of neighboring pueblos use Laboratory lands
and environs. The ER Project revised its risk assessment
methodology in 1999 to add ecological risk assessments
to the human-health risk assessment if warranted by the
risk-screening assessment. The ER Project makes
corrective action or cleanup decisions on the basis of
ecological risks and risks to the environment, in
addition to human-health risks. While human-health risk
can be evaluated over arelatively small area, ecological
risk assessment requires an understanding of the nature
and extent of contamination across much larger areas.

11
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Decisions that are protective of water resourcesin
general also require an understanding of the presence
and movement of contamination within an entire
watershed.

The ER Project at the Laboratory is structured
primarily according to the requirements of the
Hazardous and Solid Waste Amendments to RCRA,
which refer to these cleanup activities as “corrective
actions.” Module V11 of the Laboratory’s Hazardous
Waste Facility Permit contains the corrective action
provisions. One of the objectives of the ER Project isto
complete corrective actions at every site under its
purview as necessary. Corrective actions are considered
complete when

e the ER Project has demonstrated and documented
that the site either poses no risk to human and
ecological receptors or that the risk is acceptable—
or afinal remedy is evaluated, selected, and
implemented to reduce or eliminate risk—and

e the administrative authority has concurred.

NMED regulates the Laboratory’s corrective action
program under RCRA. The DOE, NMED, and other
Laboratory organizations participate on teams that were
formed to accelerate environmental restoration through
interagency communication and collaborative decision-
making at complex and critical path sites. In addition,
the Comprehensive Environmental Response, Compen-
sation, and Liability Act (CERCLA) specifies require-
ments for cleaning up sites that contain certain hazard-
ous substances not regulated by RCRA and for identify-
ing and reporting historical contamination when federal
agencies such as DOE transfer surplus property to other
agencies or the public. DOE has oversight for those
PRSs at the Laboratory that are not subject to RCRA
and for the Laboratory’s decommissioning program for
surplus buildings and facilities.

The ER Project Installation Work Plan (LANL
2000a) fully documents the watershed approach and the
corrective action process. The plan is updated annually
as part of the requirements of the RCRA Hazardous
Waste Facility permit. See http://erproject.lanl.gov on
the World Wide Web for additional information about
the ER Project. See Chapter 2 for summaries of ER
Project activities performed in 2001.

5. Land Conveyance and Transfer Under Public
Law 105-119

On November 26, 1997, Congress passed Public Law
105-119. Section 632 of the Act directed the Secretary
of Energy to identify parcels of land at or near the
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Laboratory for conveyance and transfer to one of two
entities: either Los Alamos County or the Secretary of
the Interior (to be held in trust for San Ildefonso
Pueblo). Pursuant to this legislation, DOE determined
that an Environmental Impact Statement (EIS) would be
required under NEPA to satisfy the requirements for
review of environmental impacts of the conveyance or
transfer of each of the ten tracts of land (totaling about
4,800 acres) dlated for transfer. DOE may retain
portions of these tracts because of current or future
national security mission needs or the inability to
complete restoration and remediation for the intended
use within the time frame prescribed in the Act. The
Final Conveyance and Transfer (CT) EISisdated
October 1999 (DOE 1999), and a Record of Decision
was issued in January 2000.

Public Law 105-119 also required DOE to evaluate
those environmental restoration activities that would be
necessary to support land conveyance and transfer and
to identify how this cleanup could be achieved within
the ten-year window established by law. The resultant
report, the Environmental Restoration Report to
Support Land Conveyance and Transfer under Public
Law 105-119, was dated August 1999. In addition,
Congress required DOE to issue a Combined Data
Report that summarized the material contained in the
CT EIS and Environmental Restoration Report. The
Combined Data Report to Congress was released in
January 2000, and the official notification that these
documents were available from the EPA appeared in
February 2000. DOE istaking various actions to
accomplish the conveyance and transfer of the 10
subject tracts, including actions taken with the assis-
tance of the Laboratory, such as regulatory compliance
and environmental restoration activities. These actions
will continue until all 10 tracts have been transferred or
until the end of 2007 as provided for in Public Law
105-119.

During 2001, the 10 tracts were divided into 28
subparcels to allow for more rapid transfer of those
areas not having potential contamination problems to
Los Alamos County or the Bureau of Indian Affairsto
be held in trust for San Ildefonso Pueblo. By November
2001, Environmental Baseline Surveys had been
completed for six subparcels and had been transmitted
to the appropriate agencies for review. Actual transfer
of these subparcelsis expected in September 2002.

6. Cooper ative Resour ce M anagement

I nteragency Wildfire Management Team. The
Interagency Wildfire Management Team continues to be
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avehicle for addressing wildfire issues of mutual
concern to the regional land management agencies.
The team collaborates in public outreach activities,
establishes lines of authority to go into place during a
wildfire, provides cross-disciplinary training, and
shares the expertise that is available from agency to
agency. The result of this collaboration has been an
increased coordination of management activities
between agencies and a heightened response capabil-
ity in wildfire situations. The Interagency Wildfire
Management Team has been instrumental in eval uat-
ing and guiding forest thinning activitiesin the LANL
region to minimize the risk and impacts of wildfires.
These forest-thinning activities were a critical factor
in minimizing some of the spread and impacts of the
Cerro Grande fire within Los Alamos County, LANL,
and US Forest Service lands bordering LANL. In
addition to DOE/NNSA and UC/LANL, regular
participants of the Interagency Wildfire Management
Team include representatives of the Los Alamos
County Fire Department, Santa Fe National Forest,
Bandelier National Monument, San Ildefonso Pueblo,
NM State Forester’s Office, and NMED DOE/NNSA
Oversight Bureau.

East Jemez Resource Council. The East
Jemez Resource Council remains a highly effective
means of improving interagency communication and
cooperation in the management of resources on a
regional basis. The council includes resource-specific
working groups that give resource specialists aforum
for amore detailed and technical assessment of
resource-specific issues and solutions. The working
groups report on progress and issues during the
quarterly council meetings. The council isaso
providing aforum for soliciting regional agency and
stakeholder input during the development of the
several resource management documents and strate-
giesincluding the LANL Ecologica Risk Assessment
Project and the Comprehensive Site Plan. Council
participants include Bandelier National Monument,
Santa Fe National Forest, NMED, New Mexico State
Forestry Division, US Fish and Wildlife Service, NM
Department of Game and Fish, San lldefonso Pueblo,
Santa Clara Pueblo, Cochiti Pueblo, Los Alamos
County, Rio Arriba County, DOE/NNSA, and UC/
LANL.

Cochiti Lake Ecological Resources Team. In
2001, the Cochiti Lake Ecological Resources Team
consulted with the US Army Corps of Engineers on
therole of Cochiti Lake to address the water and
habitat management issues associated with the Rio
Grande Silvery Minnow. The team also provided
technical expertisein evaluating strategies for assess-
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ing the geomorphic condition of the Rio Grande and
continued to support the implementation of arigorous
water quality sampling and monitoring study associ-
ated with the Cerro Grande fire. Cochiti Lake Ecologi-
cal Resources Team participants include the US Army
Corps of Engineers, Bandelier National Monument,
DOE/NNSA LosAlamosArea Office, US Geological
Survey, US Fish and Wildlife Service, NM Game and
Fish, Cochiti Pueblo, US Forest Service, and UC/
LANL.

Pajarito Plateau Watershed Partnership. In
2001, the Pajarito Plateau Watershed Partnership
continued to develop a multiagency program and plan
to identify and resolve the primary regulatory and
stakeholder issues affecting water quality in the
watersheds of the Pgjarito Plateau region. The
partnership’s mission is to work together to protect,
improve, and/or restore the quality of water in the
regional watersheds. The partnership received Clean
Water Act Section 319 funding from the EPA to
improve regional watersheds impacted by the Cerro
Grande fire. Partnership members include Bandelier
National Monument, San Ildefonso Pueblo, Santa
Clara Pueblo, Los Alamos County, NMED, US Forest
Service, DOE/NNSA, and UC/LANL.

7. Community I nvolvement

The Laboratory continues to encourage public
access to information about environmental conditions
and the environmental impact of operations at the
Laboratory. Although the Community Relations Office
has the responsibility to help coordinate activities
between the Laboratory and northern New Mexico,
many organizations at the Laboratory are actively
working with the public. Frequently, these interactions
address environmental issues because of the
Laboratory’s potential impact on local environment,
safety, and health.

Outreach

During 2001, Community Relations assigned
outreach managers to cover Los Alamos, Santa Fe,
Espafiola, and Taos. The Los Alamos center includes a
reading room with access to L aboratory documents.
Approximately 150 people visited the reading room
last year. Access to environmental information is
available at outreach centersin Los Alamos and
Espafiola. In addition to the activities listed below, the
office al'so helps technical organizations coordinate
public meetings, tours, speakers, and other outreach
activities as needed including assistance with publica-
tions.
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The Communications and Outreach (C& O) Team of
the ER Project works actively with the public to
provide information for review and comment and to
provide opportunities to participate in cleanup deci-
sions. The C& O Team coordinates public involvement
activities such as public meetings, tours, media
briefings, and other outreach activities for ER Project-
specific activities. In 1999, the team published a Web
site for the ER Project: http://erproject.lanl.gov on the
World Wide Web. In 2000, the team developed a
“Virtual Library” in the ER Project’s external web site
allowing online public access to ER Project docu-
ments. In 2001, the C& O Team hired alocal small
business to scan documents generated from 1990-2000
into portable document files (pdf). These documents
and will be available to the public from the online
Virtual Library. The team aso initiated a focus group
outreach initiative for Material Disposal Area (MDA)
H activities. The focus group, composed of adiverse
group of public, community, and government represen-
tatives, will provide a cleanup recommendation to the
ER Project and to NMED.

During 2001, the ER Project coordinated and
conducted approximately 15 tours of Laboratory
facilities and sites for a variety of audiences including
DOE, EPA, and NMED; the Northern New Mexico
Citizens Advisory Board (CAB); tribal and local
governments and environmental staff; and the media.
Many tours conducted in 2001 highlighted the impact
of the Cerro Grande fire on ER Project-related sites
and other ER cleanup activities. In 2001, the C& O
Team participated in and/or coordinated approximately
30 meetings. Additionally, over 20 press releases and
articles documenting the successful cleanup activities
of 2001 were published. Other miscellaneous C& O
Team activitiesincluded creating poster displays and
panels for a number of ER Project-related conferences.

Bradbury Science Museum

Because many of the Laboratory’s facilities are not
accessible to the public, the Bradbury Science Museum
provides away for the public to learn about the kinds
of work the Laboratory does, whether it is showing
how lasers assess air pollution or demonstrating
ecological concepts. Attendance at the museum was
approximately 85,000 in 2001.

Inquiries

In 2001, the Community Relations Office—with the
assistance of awide variety of Laboratory organiza-
tions—responded to questions from members of the
public on avariety of topics from the composition of
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worldwide nuclear fallout to follow-up questions on
the impact of the Cerro Grande fire from the year
before. In al, more than 120 questions came in to the
reading room.

8. Public Meetings

The Laboratory holds public meetings to inform
residents of surrounding communities about environ-
mental activities and operations at the Laboratory. The
ER Project C& O Team sponsors ER Project-specific
public meetings, informational briefings, poster ses-
sions, open houses, and tours. Topics for public meet-
ings held in 2001 included items of interest identified
by the public, quarterly status reports on the Project’s
progress cleaning up sitesin the Los Alamos town site
and in local canyons, and the cleanup of radioactive
sludge at a Laboratory facility wastewater lagoon lo-
cated at TA-53. Additionally, the C& O staff coordi-
nated two public meetingsto discuss a Class |11 Permit
Modification Request to remove 25 solid waste man-
agement units (SWMUSs) from the Laboratory’s Haz-
ardous and Solid Waste Facility Permit. C& O Team
staff collaborated extensively with the Interagency
Flood Risk Assessment Team and conducted a public
meeting on the impacts of the Cerro Grande fire.

9. Tribal Interactions

LANL works with the Accord pueblos and other
regional American Indian tribal governments to
address issues of concern and implement initiatives to
resolve environment, safety, health and other Labora-
tory-related issues.

Laboratory/tribal interactions in 2001 included the
following:

e UC ESH Panel Meeting. The environmental
program staff managers of each of the Coopera-
tive Agreement Pueblos provided a briefing on
their program activities to the University of
California President’s Council on the National
Laboratories Environment, Safety, and Health
Panel at the annual meeting of the pueblos and
the panel.

e Sampling/Monitoring. Sampling and monitor-
ing of air, water, soils, sediments, foodstuffs,
game, and fish continue. Laboratory technical
staff work closely with each pueblo’s environ-
mental program staff on such activities. A major
concern includes any post-fire contaminant
transport through air, surface water, groundwater,
soil, and biotic pathways.
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e Environmental Restoration. The four pueblos
participated in the DOE-DP-sponsored LANL and
Accord Pueblo Background/Conceptual Site
Model Working Meeting, February 6-8, 2001, to
review past and present Laboratory activities and
releases, the scope and goals of current environ-
mental monitoring and surveillance programs, and
the environmental restoration project. The goal of
the workshop was to assist the pueblosin devel-
oping environmental programs funded by DOE
through the Cooperative Agreements.

Working interactions between the Cooperative
Agreement Pueblos and the Laboratory Environ-
mental Restoration program have included tours
of sites, discussions and review of sampling and
analysis plans and work plans, status of land
transfer, planning for sampling of TA-74, briefing
on the risk assessment results of the analyses of
post-flood samples, and risk assessment training.

» Wildfire Impact. Monthly meetings between the
San lldefonso cultural resources staff and the
Laboratory Cultural Resources Management
Team and DOE were set up to address the
pueblo’s concern about the Cerro Grande wildfire
impact on cultural sites and any subsequent
rehabilitation activities.

Aerial photographs of the Pgjarito Plateau and the
Jemez Mountains were taken to document the
impacts of the Cerro Grande fire. Santa Clara, San
Ildefonso and Cochiti each received alarge
(approximately 4 ft x 5 ft) color print of the study
areaand 15 CDs that contain a digital copy of the
color ortho imagery.

e Cerro Grande Rehabilitation Project (CGRP).
In October 2001, the Laboratory signed four task
order agreements with area pueblos (San
Ildefonso, Santa Clara, Cochiti, and Jemez) to
support the Laboratory’s Cerro Grande Rehabili-
tation Project (CRGP). The task order agreement
will serve asthe basis for along-term contractual
relationship between the Laboratory and the
pueblos.

e Work Plans. Environmental program staff from
each pueblo and Laboratory technical staff held
several meetings to develop work plans for this
year. The work plans focus on identifying key
areas of concern and developing joint plansto
address the concerns.

e Emergencies. The Pueblo of Santa Claraand Los
Alamos National Laboratory signed an Emer-
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gency Communication Agreement on December
14, 2000. The intent is to encourage and facilitate
communication between the pueblo and the
Laboratory in emergency situations. San Ildefonso
Pueblo signed a similar agreement in December
2001.

Asafollow-up to the Cerro Grande fire experience,
the Laboratory designated a place for a pueblo represen-
tative in the Laboratory’s Emergency Operations Center
to be instituted during any emergency occurrence.

10. A Report for Our Communities

In December 2001, ESH Division published the
annual report, “ For the Seventh Generation: Environ-
ment, Safety, and Health at Los Alamos National
Laboratory: A Report to Our Communities 20002001
Volume V" (ESH 2001). This report gives the Labora-
tory, its neighbors, and other stakeholders a snapshot of
some of the Laboratory ESH programs and issues.

Feature articles in this volume fall into two
categories—Partnerships and Progress and Environment
and Recovery—and include the following:

Johnson Controls: A Great Partner, A Great
Neighbor

Students Organize Archaeological Symposium
Disease Detectives
A Biosafety Posse for Biovillains

Environmental Restoration Project: No Easy
Solution, No Quick Fix

The Hydrologic Cycle
Forest Recovery, Naturally

Feeding Habits of Rocky Mountain Elk and Mule
Deer

Up Close and Personal: Life after Cerro Grande
Project Recovery

Thisreport is available from the Laboratory’s
Outreach Centers and reading room.

11. Citizens Advisory Board

The Northern New Mexico Citizens' Advisory Board
on Environmental Management was formed in 1995 to
provide opportunities for effective communications
between the diverse multicultural communities of
northern New Mexico, the DOE, the Laboratory, and
state and federal regulatory agencies on environmental
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restoration, environmental surveillance, and waste
management activities at the Laboratory. ER Project
staff participate in the monthly CAB meetings. More
information on the CAB is available at
http://Ammw.nnmcab.org on the World Wide Web.

C. Assessment Programs

1. Overview of LosAlamos National Laboratory
Environmental Quality Assurance Programs

Quality is the extent to which an item or activity
meets or exceeds requirements. Quality assurance
includes al the planned and systematic actions and
activities necessary to provide adequate confidence
that afacility, structure, system, component, or
process will perform satisfactorily. Each monitoring
activity ESH Division sponsors has its own Quality
Assurance Plan and implementing procedures. These
plans and procedures establish policies, requirements,
and guidelines to effectively implement regulatory
reguirements and to meet the requirements for DOE
Orders 5400.1 (DOE 1988), 5400.5 (DOE 1990), and
5700.6C (DOE 1991). Each Quality Assurance Plan
must address the criteria for management, perfor-
mance, and assessments.

The ESH groups performing environmental moni-
toring activities either provide their own quality assur-
ance support staff or can obtain support for quality
assurance functions from the Quality Assurance Sup-
port Group (ESH-14). ESH-14 personnel perform
quality assurance and quality control audits and sur-
veillance of Laboratory and subcontractor activitiesin
accordance with the Quality Assurance Plan for the
Laboratory and for specific activities as requested.
The Laboratory’s Internal Assessment Group (AA-2)
manages an independent environmental appraisal and
auditing program that verifies implementation of envi-
ronmental requirements. The Quality Improvement
Office manages and coordinates the effort to become a
customer-focused, unified Laboratory.

2. Overview of University of California/
Department of Energy Perfor mance Assessment
Program

During 2001, UC and NNSA evaluated the Labora-
tory based on mutually negotiated ES& H performance
measures. The performance measures are linked to the
principles and key functions of ISM. The performance
assessment program is a process-oriented approach
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intended to enhance the existing ISM system by
identifying performance goals.

Performance measures include the following
categories:

e environmental performance;
 radiation protection of workers;

 waste minimization, affirmative procurement,
and energy and natural resources conservation;

e management walkarounds;

* hazard analysis and control;

» maintenance of authorization basis; and
 injury/illness prevention.

Specific information on the categories and the
assessment scoring can be obtained at http://
arania.lanl.gov:80/PM_Teanvhtml/App%20F/
Appendix%20F%20ppl.htm on the World Wide Web.

3. Environment, Safety, & Health Panel of the
University of California President’s Council on the
National Laboratories (UC-ES& H)

The Environment, Safety, and Health Panel of the
University of California President’s Council on the
National Laboratories held its annual meeting August
15-17, 2001. The agendaincluded, among others, the
following topics:

* the status of Appendix O to the contract between
DOE and UC to manage the L aboratory;

o sofety at the Laboratory;
 authorization basis facility safety;

» oil spill at the Atlas pul sed-power facility
(TA-35) in January 2001;

e Tri-Lab Beryllium Program; and
* thebiosafety program.

The panel has not issued a written report summa-
rizing the results of the meeting.

4, Division Review Committee

The ES& H Division Review Committee reviewed
ES& H research projectsin 2001. The primary purpose
of the meeting was to perform the Science &
Technology Assessment of ESH Division. The
Division Review Committee based its evaluation on
the four criteria provided by the UC President’s
Council on the National Laboratories:
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e quality of science and technology;
 relevance to national needs and agency missions;

 support of performance, technical development,
and operations of Laboratory facilities; and

e programmatic performance and planning.

The committee assigned an overall grade of
outstanding/excellent to the performance of the
division for science and technology. The committee
found the overall quality improved when compared
with 2000 and noticed the shift in focus to fire-related
projects. Of the 30 projects evaluated, 13 were truly
outstanding or excellent. The projects deemed best in
class were

 laser-illuminated track etch scattering (LITES)
dosimetry system;

 chronic beryllium disease dosimetry: particle
dissolution through lymphocyte activation;

» Bayesianinterna dosimetry calculations using
Markov chain Monte Carlo;

e assessing potentia risks from exposure to natural
uranium in well water: Nambé, NM;

e measurements of radioactive air contaminants
during the Cerro Grande fire using the LANL air
monitoring network (AIRNET); and

 regression modeling to enhance spatial represen-
tations of fuel loads and fire hazards.

5. Cooperative and Independent Monitoring by
Other State and Federal Agencies

The Agreement-in-Principle between DOE and the
State of New Mexico for Environmental Oversight
and Monitoring provides technical and financial
support for state activities in environmental oversight
and monitoring. NMED’s DOE Oversight Bureau
carries out the requirements of the agreement. The
Oversight Bureau holds public meetings and publishes
reports on its assessments of Laboratory activities.
Highlights of the Oversight Bureau's activities are
available at http://www.nmenv.state.nm.us/
DOE_Oversight/doetop.html.

Environmental monitoring at and near the Labora-
tory involves other state and federal agencies such as
the Defense Nuclear Facilities Safety Board, the
Agency for Toxic Substances and Disease Registry,
the Bureau of Indian Affairs, the US Geological
Survey, the US Fish and Wildlife Service, the US
Forest Service, and the National Park Service.
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6. Cooperative and Independent Monitoring by
the Surrounding Pueblos

DOE and UC have signed agreements with the four
surrounding pueblos. The main purposes of these
agreements are to build more open and participatory
relationships, to improve communications, and to
cooperate on issues of mutual concern. The agree-
ments allow access to monitoring locations at and near
the Laboratory to encourage cooperative sampling
activities, improve data sharing, and enhance commu-
nications on technical subjects. The agreements also
provide frameworks for grant support that allow
development and implementation of independent
monitoring programs.

D. Cerro GrandeFire

On May 4, 2000, the National Park Service
initiated a prescribed burn on the flanks of Cerro
Grande Peak within the boundary of Bandelier
National Monument (LANL 2000b, DOE 2000). The
intended burn was a meadow of about 300 acres, at
10,120 ft, located 3.5 mi. west of the Laboratory
boundary at TA-16 (Figure 1-4). Thistechnical areais
located near the southwest corner of the Laboratory.
The prescribed burn was begun in the evening, but, by
1:00 p.m. of the following day, the burn was declared
awildfire.

ESH-17's meteorological data showed above
average temperatures and low humidity for the first 10
days of the wildfire. Wind speeds averaged 6 to 17
mph and gusted from 27 to 54 mph during these 10
days. Generally, winds tended to be from the south-
west to west during this period.

By day five of the wildfire, May 8, spot fires began
to occur on Laboratory lands. By May 10, the fire
moved into the town site of Los Alamos and was
proceeding north and east across the TA-16 mesa top.
The fire was moving eastward down Water Canyon,
Carion de Valle, Pgjarito Canyon, and Cafiada del
Buey by May 11. Eventually the fire extended
northward on Laboratory lands to Sandia Canyon and
eastward down Mortandad Canyon into San Ildefonso
Pueblo lands. The wildfire was declared fully con-
tained on June 6, having burned 43,000 acres of land
extending to Santa Clara Canyon on Santa Clara
Pueblo lands to the north of the town site. In all,
approximately 7,500 acres of Laboratory property was
covered by wildfire burn.
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Abstract

Los Alamos National Laboratory (LANL or the Laboratory) staff frequently interacted with regula-
tory personnel during 2001 on Resource Conservation and Recovery Act (RCRA) and New Mexico
Hazardous Waste Act requirements and compliance activities. During 2001, the Laboratory continued
to work on the application process to renew its Hazardous Waste Facility permit and to respond to
information requests from the New Mexico Environment Department about the history of hazardous
waste generation and management at the Laboratory.

In 2001, the Laboratory was in compliance with its National Pollutant Discharge Elimination System
(NPDES) permit liquid discharge requirements in 100% of the samples fromits sanitary effluent outfalls
and in 99.6% of the samples fromitsindustrial effluent outfalls. The Laboratory was in compliance with
its NPDES permit liquid discharge requirements in 99.6% of the water quality parameter samples
collected in the period from January 1, 2001, through December 31, 2001, at sanitary and industrial
outfalls. Concentrations of chemical, microbiological, and radioactive constituents in the drinking
water system remained within federal and state drinking water standards.

To Read About . . .

Resource Conservation and Recovery Act ..........ccocc.....
Clean Al ACL ......eee e s
New Mexico Air Quality Control ACt ......ccccveveeveivrinnnnns
Clean WALEr ACt .......ccoirieeeere e
National Pollutant Discharge Elimination System.......
Safe Drinking Water ACt .......ccocveeveveereeeeeeeeesese e
GrOUNOWALES ....c.eviieiiieecieesiees e
National Environmental Policy ACt........cccvcvververieiennns
Current Issues and ACtioNS........cccocceveeceveece s

Turn to Page . . .

A. Introduction

Many activities and operations at Los Alamos
National Laboratory (LANL or the Laboratory) use or
produce liquids, solids, and gases that may contain

nonradioactive hazardous and/or radioactive materials.

Laboratory policy implements Department of Energy
(DOE) requirements by directing its employees to
protect the environment and meet compliance require-
ments of applicable federal and state environmental
protection regulations. Federal and state environmen-
tal laws address handling, transport, release, and
disposal of contaminants, pollutants, and wastes;

Environmental Surveillance at Los Alamos during 2001

protecting ecological, archaeological, historic,
atmospheric, soil, and water resources; and conduct-
ing environmental impact analyses. Regulations
provide specific requirements and standards to ensure
maintenance of environmental qualities. The Environ-
mental Protection Agency (EPA) and the New Mexico
Environment Department (NMED) are the principal
administrative authorities for these laws. DOE and its
contractors are also subject to DOE-administered
requirements for control of radionuclides. Table 2-1
presents the environmental permits or approvals these
organizations issued and the specific operations and/
or sites affected.
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Table 2-1. Environmental Permits or Approvalsunder Which the Laboratory Operated during 2001

Administering
Category Approved Activity Issue Date Expiration Date Agency
RCRA Hazardous Waste Facility Hazardous and mixed waste storage and November 1989 November 1999 NMED

HSWA

TSCA?

CWA/NPDESP, LosAlamos

Storm Water Permit for
Construction Activity

CWA Sections 404/401 Permits

treatment permit

RCRA General Part B renewal application

Request for Supplemental Information

RCRA mixed waste Revised Part A application

TA-50/TA-54 permit renewal application

TA-54 Characterization, High-Activity Processing, and
Storage Facility

TA-16 permit renewal application

RCRA Corrective Activities

Disposal of PCBs at TA-54, Area G

Discharge of industrial and sanitary liquid
effluents
Storm water permit for industrial activity

DARHT Facility Project

Guaje Well Field Improvements Project

Fire Protection Improvements Project

Strategic Computing Complex Project

Norton Power Line Project

TA-9 to TA-15 Gas Pipeline Replacement Project

Flood Mitigation Project

Nuclear Materials Safeguards and Security
Upgrade Project

TA-3 Revitalization Project

TA-55 Fireloop Constructional Project

Norton Transmission Line Replacement

Wetland Characterization

Sewer Line Crossing-Upper Sandia Canyon
Lab-wide Gaging Stations/Sci. Meas. Devices Part 2

submitted January 15, 1999
submitted October 2000
submitted April 1998
submitted January 15, 1999
submitted September 19, 2000

submitted September 2000

March 1990

June 25, 1996

February 1, 2001
December 23, 2000

October 2, 1998
October 2, 1998
October 2, 1998
May 21, 1999
June 1, 1999
August 22, 1999
July 25, 2000
February 25, 2000

March 22, 2001
August 18, 2001

March 4, 1999
May 25, 1999
May 27, 1999
June 15, 1999

Administratively continued

MMED
- NMED

NMED
NMED

December 1999 NMED
Administratively continued

June 25, 2001 EPA
Administratively continued

January 31, 2005 EPA
October 30, 2005 EPA
July 7, 2003 EPA
July 7, 2003 EPA
July 7, 2003 EPA
July 7, 2003 EPA
July 7, 2003 EPA
July 7, 2003 EPA
July 7, 2003 EPA
July 7, 2003 EPA
July 7, 2003 EPA
July 7, 2003 EPA
March 4, 2001 COE/NMED
May 25, 2001 COE/NMED
May 27, 2001 COE/NMED
June 15, 2001 COE/NMED
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Table 2-1. Environmental Permitsor Approvals under Which the Laboratory Operated during 2001 (Cont.)

G¢

Administering
Category Approved Activity I ssue Date Expiration Date Agency
CWA Sections 404/401 TA-9 to TA-15 Natural Gas Line Replacement June 17, 1999 June 17, 2001 COE/NMED
Permits (Cont.) TA-48 Wetlands | mprovement July 9, 1999 July 9, 2001 COE/NMED
TA-72 Firing Range Maintenance July 13, 1999 July 13, 2001 COE/NMED
Gas Line Leak Repair-LA Canyon July 16, 1999 When repair completed  COE/NMED
Cafion de Valle Filtration Weir June 25, 1999 June 25, 2001 COE/NMED
Gaging Station Clean-Outs February 22, 2000 February 22, 2002 COE/NMED
PRV Installation near TA-2 February 23, 2000 February 23, 2002 COE/NMED
R-7 Well Access Road March 24, 2000 March 24, 2002 COE/NMED
TA-11 Erosion Control/Fire Road Project April 11, 2000 April 11, 2002 COE/NMED
Sandia Canyon Wetland Characterization April 13, 2000 April 13, 2002 COE/NMED
Organic Biocontaminants Study May 26, 2000 May 26, 2002 COE/NMED
Cerro Grande Emergency Operations June 23, 2000 June 23, 2002 COE/NMED
COE Projects July 20, 2000 July 20, 2002 COE/NMED
Pajarito Flood Retention Structure July 18, 2000 July 18, 2002 COE/NMED
Los Alamos/Pueblo Low Head Weirs July 23, 2000 July 23, 2002 COE/NMED
Gas Line Replacement in Los Alamos Canyon September 18, 2000 September 18, 2002 COE/NMED
Martin Spring Filtration Weir October 31, 2000 October 31, 2002 COE/NMED
PRS 3-056 (c), PCB Cleanup November 17, 2000 November 17, 2002 COE/NMED
PRS 16-020 Photo Processing Cleanup November 22, 2000 November 22, 2002 COE/NMED
Groundwater Discharge Plan, Discharge to groundwater June 5, 2000 June 5, 2005 NMoOcCDd
Fenton Hill
Groundwater Discharge Plan, Discharge to groundwater January 7, 1998 January 7, 2003 NMED
TA-46 SWS Facility®
Groundwater Discharge Plan, Land application of dry sanitary sewage sludge June 30, 1995 June 30, 2000** NMED
Sanitary Sewage Sludge Land
Application
Groundwater Discharge Plan, Discharge to groundwater submitted August 20, 1996 NMED

TA-50, Radioactive Liquid
Waste Treatment Facility

approval pending
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Table 2-1. Environmental Permits or Approvalsunder Which the Laboratory Operated during 2001 (Cont.)

Administering
Category Approved Activity Issue Date Expiration Date Agency
Air Quality Operating Permit LANL air emissions not yet issued NMED
(20 NMAC' 2.70)
Air Quality (20 NMAC 2.72) Portable Rock Crusher June 16, 1999 None NMED
TA-3 Steam Plant-Flue Gas Recirculation September 27, 2000 None NMED
Air Quality (NESHAP)Y Beryllium machining at TA-3-39 March 19, 1986 None NMED
Beryllium machining at TA-3-102 March 19, 1986 None NMED
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
Open Burning (20 NMAC 2.60) Burning of jet fuel and wood for ordnance testing, August 18, 1997 December 31, 2002 NMED
TA-11
Burning of HE-contaminated" materials, TA-14
Burning of HE-contaminated materials, TA-16
Burning of scrap wood from experiments, TA-36
Fuel fire burn of wood or propane, TA-16, Site 1409
Open Burning (20 NMAC 2.60) Burning of wood and wood slash from fire June 20, 2001 December 31, 2002 NMED

mitigation activities around LANL

aToxic Substances Control Act.

bNational Pollutant Discharge Elimination System.

®Corps of Engineers.

dNew Mexico Oil Conservation Division.

€Sanitary Wastewater Systems (SWS) Fecility.

fNew Mexico Administrative Code.

9National Emission Standards for Hazardous Air Pollutants.
hHigh-explosive.

** Administratively extended by NMED.
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2. Compliance Summary

B. Compliance Status

1. Resour ce Conservation and Recovery Act

a. Introduction. The Laboratory produces a
variety of hazardous wastes, most in small quantities
relative to industrial facilities of comparable size. The
Resource Conservation and Recovery Act (RCRA), as
amended by the Hazardous and Solid Waste Amend-
ments (HSWA) of 1984, creates a comprehensive
program to regulate hazardous wastes from generation
to ultimate disposal. The HSWA emphasize reducing
the volume and toxicity of hazardous waste. The
applicable federal regulation, 40 Code of Federal
Regulations (CFR) 268, requires treatment of hazard-
ous waste before land disposal.

EPA or an authorized state issues RCRA permits to
regulate storing, treating, or disposing of hazardous
waste and the hazardous component of radioactive
mixed waste. A RCRA Part A permit application
identifies (1) facility location, (2) owner and operator,
(3) hazardous or mixed wastes to be managed, and (4)
hazardous waste management methods and units
(RCRA hazardous waste management areas). A
facility that has submitted a RCRA Part A permit
application for an existing unit manages hazardous or
mixed wastes under transitional regulations known as
the Interim Status Requirements pending issuance (or
denial) of a RCRA Hazardous Waste Facility permit
(the RCRA permit). The RCRA Part B permit applica-
tion consists of a detailed narrative description of all
facilities and procedures related to hazardous or mixed
waste management, including contingency response,
training, and inspection plans.

In 1996, EPA adopted new standards, under the
authority of RCRA, as amended, commonly called
“Subpart CC” standards. These standards apply to air
emissions from certain tanks, containers, storage
facilities, and surface impoundments that manage
hazardous waste capabl e of releasing volatile organic
compounds (VOCs) at levels that can harm human
health and the environment.

b. Resource Conservation and Recovery Act
Permitting Activities. NMED issued the original
RCRA Hazardous Waste Facility Permit for the waste
management operations at Technical Areas (TAS) 50,
54, and 16 on November 8, 1989. After 10 years, the
original permit expired in 1999 but was administra-
tively continued beyond the expiration date (as
allowed by the permit and by New Mexico Adminis-
tration Code, Title 20, Chapter 4, Part 1, as revised
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January 1, 1997 [20 NMAC 4.1], Subpart X, 270.51),
because of the timely submittal of permit renewal
applications.

To support the renewal of the permit, the Laboratory
has provided (1) a General Part B permit application to
serve as ageneral resource document and as the basis
for Laboratory facilitywide portions of the final permit
and (2) TA-specific permit applications to provide
detail on specific waste management units in individual
chapters of the final permit.

The Laboratory received or responded to six requests
for additional or supplemental information (RSIs) from
NMED during 2001. The DOE/LANL responses to
these RSIs provide further information or detail about
RCRA waste management practices to support the
development of the new permit and are part of the
administrative record NMED keeps for the permit.
LANL developed two RSI responses for the General
Part B permit application and submitted them to NMED
in February and November. An RSI response for TA-50
was submitted to NMED in November.

The Laboratory received an extensive “ Request for
Information” for al types of waste, including hazardous
and mixed, with supporting waste generation data for
the entire LANL operating history from NMED on
February 12, 2001. LANL’s response consisted of 12
information submittals between March and July 2001.
The information was gathered from all LANL waste
management and generating divisions with significant
input from the Environmental Restoration (ER) Project.
NMED sent RSIsin December 2001 for the TA-16 Part
B permit application and to request new closure and
post-closure plans for land disposal units at TA-54. In
addition, LANL prepared a new Part B permit applica-
tion revision for the mixed waste management units at
TA-55, which was scheduled for submittal to NMED in
early January 2002.

¢. Resour ce Conservation and Recovery Act
Corrective Action Activities. Solid waste management
units (SWMUSs) are subject to the HSWA Permit
Module VIII corrective action requirements. See
previous LANL environmental reports
[1999, ESP 1998, ESP 1997, ESP 1996) [for the history
of RCRA closures and other corrective actions.

Corrective Actions. Some 2001 activities

included the following.

The removal of contaminated sediments in the South
Fork of Acid Canyon, within the Pueblo Canyon
watershed, was an ER Project interim action (1A) in
2001. The South Fork of Acid Canyon received
untreated wastewater from laboratories at former TA-1
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from 1944 until 1951 and treated wastewater from a
radioactive liquid waste treatment facility at former
TA-45 from 1951 until 1964. This area was transferred
to Los Alamos County in 1967. It is open to the public
and crossed by well-used trails. A dose assessment
completed in 2000 indicated that no unacceptable
levels of radionuclide contamination were present in
the canyon. DOE directed the ER Project to prepare an
“as low as reasonably achievable” (ALARA) analysis,
which led to adecision to plan and implement
sediment removal activities. Samples collected from
the South Fork of Acid Canyon indicated the presence
of plutonium-239, -240; cesium-137; and strontium-90
among others. Sample data also indicated the presence
of various metals and organic compounds at levels
above background. In 2001, ER Project personnel

e prepared an ALARA analysis for the South Fork
of Acid Canyon, which evaluated the costs and
benefits of different removal options;

e prepared an |A plan for the removal of contami-
nated sediment to reduce potential radiation
doses to recreational users of the canyon;

 collected 48 sediment samples for analysis at off-
site laboratories to help guide cleanup operations
and improve waste characterization; and

 began removing sediment with vacuum technol-
ogy.

By the end of the year, ER excavated approxi-
mately 200 yd3 of sediment.

The ER Project characterized and removed six
inactive septic tanks at TAs-21, -51, and -54 as part of
Voluntary Corrective Actions (VCAS) or |Asin 2001.
The contents of each septic tank and the tanks
themselves were removed and disposed of in accor-
dance with al applicable EPA, NMED, DOE, and
Laboratory requirements. The ER Project prepared
V CA completion reports for the septic tanks at TA-51
and TA-54 and submitted them to the appropriate
administrative authority (NMED for HSWA potential
release sites [PRSs] and DOE for non-HSWA PRSs)
with arecommendation for no further action. NMED
has concurred verbally with the recommendation for
no further action for the two HSWA PRSs, based on a
review of the VCA completion report. The ER Project
completed confirmation sampling for the area adjacent
to and beneath the two septic tanks at TA-21 and will
submit VCA/IA completion reportsin early 2002.

The ER Project continued a V CA to remove any
soil that contained greater than 1 ppm polychlorinated
biphenyls (PCB) from a storage area located northeast
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of the Johnson Controls Utilities Shop (Building 03-
223). The Laboratory’s electrical power line
maintenance contractor has used the area for storage of
electric cable, used and unused dielectric oils, and PCB-
containing transformers, capacitors, and oil-filled
drums. The contractor also stored drums containing
waste and product solvents at the site between 1967 and
1992. In 2001, ER Project personnel

+ removed and disposed of approximately 2400 yd3
of PCB-contaminated soil from the site, including
the removal of all sediments from the stream
banks on the west slope area and from two
drainagesin the north area (the west slope, mesa
top, and north slope have been excavated down to
bedrock);

 collected 86 verification samples from a predeter-
mined hexagonal grid and analyzed them for
PCBs (a subset [20 samples] was also analyzed for
volatile organic compounds and metals);

» completed site restoration activities; and

e prepared and submitted aVV CA report to the EPA
and the NMED recommending no further action
(NFA) for this site. The EPA approved the NFA.

In 2001, the ER Project completed the drilling and
installation of the CdV-R-37-2 well site (a nature-and-
extent-of -contamination well that wasinstalled to a
depth of 1664 ft to help determine if the high-explo-
sives (HE) contamination that has been detected in the
perched and regional aquifers of well R-25 in TA-16
extends to the southeast) and completed hydrologic
testing in the well.

The ER Project also conducted extensive character-
ization of sedimentsin the tributary to Los Alamos
Canyon below the TA-53 surface impoundments to
assess potential risk from contaminants in sediments
below the outfall, collected 25 sediment samples from 3
different reaches in the tributary canyon, and performed
geodetic surveys of the canyon and sampling locations.

Table 2-2 shows the waste quantities ER Project
operations generated in 2001, including 5,102 m3 of
chemical waste (from RCRA, Toxic Substances Control
Act [TSCA], and New Mexico Special Waste catego-
ries) in FY 2001. This volume does not include an
additional 18,845 m?3 of nonhazardous municipal solid
waste (sanitary waste).

Closure Activities. Material Disposal Area (MDA) P
continued as amgjor effort for the ER Project. MDA P
islocated at TA-16 on the south rim of Cafion de Valle
on the western edge of the Laboratory. The MDA P

Environmental Surveillance at Los Alamos during 2001
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Table 2-2. Waste Generated in 2001 by ER Project Operations

Waste Type Units 2001 Operations
Chemical2 m3/yr 5,102
LLW m3/yr 364
MLLW m3/yr 22
TRU m3/yr 0
Mixed TRU m3/yr 0

2The chemical waste volume includes the categories of RCRA, TSCA,
and New Mexico Special Waste and does not include an additional

18,845 mS of sanitary waste.

landfill began receiving waste from the S-Site Burn-
ing Grounds in 1950. Debris from WW-11-era build-
ings was also disposed of at MDA P. Operation of the
landfill was suspended in 1984. ER Project personnel
began the closure process at the landfill in 1997.

The presence of detonable HE in the landfill
required the use of arobotic excavator. Remote
excavation of the landfill began in February 1999 and
was completed on May 3, 2000, just before the Cerro
Grande fire. Excavation of contaminated soil beneath
the landfill using nonremote excavation methods
resumed after fire recovery and was completed in
March 2001. Phase |1 confirmatory sampling and
geophysics measurements began in June 2001. Phase
Il sampling found additional contamination. This
material was excavated and is staged for off-site
disposal pending completion of waste characteriza-
tion analysis. Additional confirmation sampling will
be completed when the waste is shipped.

More than 52,500 yd?3 of soil and debris were
excavated from MDA P (10,800 yd?3 during fiscal
year [FY] 2001). During FY 2001, more than 26,700
yd3 of material was shipped for disposal. This
amount includes hazardous and industrial waste and
recycled material. Waste types and amounts
generated include

408 |b of detonable HE,

820 yd3 of hazardous waste with residual levels
of radioactive contamination,

6,280 Ib of barium nitrate,

2,605 |b of asbestos,

200 Ib of mixed waste,

235 ft3 of low-level radioactive waste, and
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888 containers that underwent hazardous
categorization characterization.

High-Performance Teams. The ER Project
maintains High-Performance Teams (HPTS) that
include members from the DOE, other L aboratory
organizations, and the NMED. The teams were formed
to accelerate critical path activities of the ER Project
through interagency communication and collaborative
decision-making at complex sites. The teams currently
include Building 260 Outfall Corrective Measures
Study/Corrective Measures |mplementation, Airport
Landfill, TA-54 RCRA Material Disposa Area
Implementation Plan, Ecological Risk, TA-35 Inte-
grated Sampling and Analysis Plan, and Permit
Modifications. More detailed information on ER
Project activities and accomplishments is avail able at
http://erproject.lanl.gov, in the FY 2001 ER Accom-
plishments Book, and in the quarterly technical
reports.

Responses to the Cerro Grande Fire. One
year has passed since the Cerro Grande fire’'s impact
on the Los Alamos town site and the L aboratory.
Massive fire rehabilitation and flood mitigation efforts
have been ongoing and will continue for several years
until areas prone to erosion are stabilized. The Cerro
Grande fire put nearly 100 of the ER Project’s PRSs at
increased risk of contaminant release and/or transport,
either by virtue of being directly burned or by increas-
ing their vulnerability to surface water runoff or
erosion. Since the fire, the ER Project in cooperation
with the Water Quality and Hydrology Group
(ESH-18) installed controls at these sites and contin-
ues to inspect and maintain them as part of the
Laboratory’s overall storm water program. For an
update on the current status of the PRSs impacted by
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the Cerro Grande fire, go to http://lib-www.lanl.gov/
pubs/laur01-4122.htm.

d. Other Resource Conservation and Recov-
ery Act Activities. The Hazardous and Solid Waste
Group (ESH-19) began the self-assessment program in
1995 in cooperation with waste management coordi-
nators to assess the Laboratory’s performancein
managing hazardous and mixed waste to meet the
regquirements of federal and state regulations, DOE
orders, and Laboratory policy. ESH-19 communicates
findings from individual self-assessments to waste
generators, waste management coordinators, and
management to help line managers implement
appropriate corrective actions to ensure continual
improvement in LANL’s hazardous waste program. In
2001, ESH-19 completed 1,134 quarterly self-
assessments.

e. Resour ce Conservation and Recovery Act
Compliance I nspection. NMED conducted an annual
hazardous waste compliance inspection at the Labora-
tory from April 23 to the end of August 2001. Section
C.1.b presents a summary of the issues identified
during the inspection that were included in the NMED
Notice of Violation (NOV) issued on October 9, 2001.

f. Mixed Waste Federal Facility Compliance
Order. The Laboratory met all 2001 Site Treatment
Plan (STP) deadlines and milestones. In October
1995, the State of New Mexico issued a Federal
Facility Compliance Order (CO) to both DOE and the
University of California (UC) requiring compliance
with the STP. That plan documents the use of off-site
facilities for treating mixed waste generated at LANL
stored more than one year (Section 3004[j] of RCRA
and 40 CFR Section 268.50). The Laboratory treated
and disposed of over 650 m3 of STP mixed waste
through 2001.

0. Underground Storage Tanks. The Labora-
tory had two underground storage tanks (USTSs) (as
defined by 40 CFR Part 280) in operation during
2001, designated as TA-16-197 and TA-15-R312-
DARHT.

TA-16-197 isa10,000-gal. UST for unleaded
gasoline at a single-pump station for fueling Labora-
tory service vehicles located at and around TA-16. TA-
15-R312-DARHT isa 10,000-gal. UST that captures
and stores any accidental releases from an equipment
room located at the Dual-Axis Radiographic Hydrody-
namic Test (DARHT) facility. If a pipe breaks or a
leak occurs in the equipment room, all fluids enter
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floor drains that discharge to the UST. Thistank is
normally empty and is only used as a secondary
containment system during an accidental spill.
Substances that could potentially enter the tank are
mineral oil and glycol. Both USTs are double-walled
with double-wall piping. Both tanks have leak-
detection systems. TA-16-197 has a cathodic corrosion
protection system. TA-15-R312-DARHT is afiber-
glass tank that does not require a corrosion protection
system. NMED inspected the TA-16-197 UST during
2001 (see Table 2-3). The inspector noted a record
keeping deficiency that LANL corrected.

The decontamination and decommissioning (D& D)
of the Sherwood Building (TA-3-105) revealed three
old USTs. These tanks, TA-3-107, -108, and -109,
stored dielectric ail until the 1960s. The NMED was
notified, and a UST Bureau representative observed
the removal of the tanks. All of the tanks were intact
and empty at the time of removal. Sampling of the soil
immediately below the tanks indicated the presence of
elevated total petroleum hydrocarbon (TPH), which
required a corrective action noticeto NMED. An
extent of contamination investigation will be con-
ducted at the site in 2002.

h. Solid Waste Disposal. The Laboratory has a
commercial/special-waste landfill located at TA-54,
AreaJ, that is subject to NM Solid Waste Manage-
ment Regulations (NMSWMR). The Laboratory
submitted a closure plan for AreaJto NMED in May
1999. LANL proceeded to close AreaJin 2001 by
backfilling the pits with clean fill. Cover material and
reseeding of the site will proceed in 2002.

In 2001, LANL completed the required Solid Waste
Facility annual report for 2000. Personnel from the
NMED Solid Waste Bureau did not inspect Area J
during 2001.

LANL sends sanitary solid waste (trash), concrete/
rubble, and construction and demolition debris to the
LosAlamos County Landfill on East Jemez Road for
disposal. DOE owns the property and leasesit to Los
Alamos County under a special-use permit. Los
Alamos County owns and operates this landfill and is
responsible for obtaining all related permits for this
activity from the state. The landfill is registered with
the NMED Solid Waste Bureau. The Laboratory
contributed 9% (5,110 tons) of the total volume of
trash landfilled at this site during 2001, a significant
decrease from last year’s total volume of 14,237 tons
that can be attributed to the Laboratory’s waste
reduction program. Residents and businessesin Los
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Table 2-3. Environmental I nspections and Audits Conducted at the Laboratory
during 2001

Date Purpose Performing Agency
4/5/01 UST Inspection NMEDP
4/23-8/01 RCRA Compliance Inspection NMEDP
4/26/01 NPDES Storm Water Program NMEDPYSwWQB®
10/24/01 Asbestos inspection at TA-40 NMEDP

Bldgs. 73 and 74
10/25/01 Asbestos inspection at TA-46 NMEDP

Bldgs. 86 and 87

[No NPDES Outfall, Storm Water, FIFRA, SDWA, 404/401, Ground Water Discharge

Plan, PCB, or Area Jinspections were conducted in 2001. Also no beryllium
inspections were conducted (one request for information, no site visit).]

@Risk Assessments Corporation.
bNew Mexico Environment Department.
CSurface Water Quality Bureau.

Alamos County and the City of Espafiola contributed
the remaining 91% of the total waste volume. Labora-
tory trash landfilled included 1,977 tons of trash,
2,504 tons of concrete/rubble, and 452 tons of
construction and demolition debris. During 2001, the
Laboratory also sent 140 tons of brush for composting
and 36 tons of metal for recycling to the county
landfill.

i. Waste Minimization and Pollution Preven-
tion. To comply with the HSWA Module of the RCRA
Hazardous Waste Facility permit, RCRA Subtitle A,
DOE Order 5400.1, Executive Order (EO) 12856,
Federal Compliance with Right-to-Know Laws and
Pollution Prevention Requirements, and other regula-
tions, the Laboratory must have a waste minimization
and pollution prevention program. A copy of that
Laboratory program, the 2001 Environmental Stew-
ardship Roadmap, is located at http://emeso.lanl.gov/
useful_info/publications/publications.html on the
World Wide Web. Section 1003 of the Waste Disposal
Act cites minimizing the generation and land disposal

of hazardous wastes as a national objective and policy.

It also requires handling all hazardous waste in ways
that minimize the present and future threat to human
health and the environment. The Waste Disposal Act
promotes process substitution; materials recovery,
recycling, and reuse; and treatment as alternatives to
land disposal of hazardous waste.
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The 2001 Annual Report on Waste Generation and
Waste Minimization Progress as required by DOE
Order 5400.1 provides the amounts of routine,
nonroutine, and total RCRA-hazardous, low-level, and
mixed low-level wastes L aboratory operations
generated during FY 2001. See http://www.doep2.org/
wastemin/ on the World Wide Web for a copy of this
report and additional information about waste minimi-
zation. DOE defines routine/normal waste generation
at LANL as waste generated from any type of produc-
tion, operation, analytical, and/or research and
development (R& D) laboratory operations; treatment,
storage, and disposal (TSD) operations; work for
others; or any other periodic and recurring work that is
considered ongoing in nature. Nonroutine/off-normal
waste generation is defined as one-time operation
waste such as wastes produced from ER Project
activities, including primary and secondary wastes
associated with removal and remediation operations,
and wastes associated with the legacy waste program
cleanup and D& D operations.

The Laboratory is working to achieve the Pollution
Prevention and Energy Efficiency Leadership Goals
set by DOE. The goals and DOE’s plan to meet them
can be viewed at http://www.doep2.org/p2plan.asp.
The Laboratory analyzes waste generation data to
identify pollution prevention opportunitiesin its
efforts to continually improve its performance toward
meeting these goals.
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j- Greening of the Gover nment Executive
Order. The Laboratory purchases EPA-designated
products made with recovered materials in support of
EO 13101, “Greening the Government Through Waste
Prevention, Recycling, and Federal Acquisition,”
signed by President Clinton on September 14, 1998,
and to comply with RCRA section 6002. EPA desig-
nates the categories of these items, referred to as
Affirmative Procurement. Based on past reports, the
Laboratory purchases the largest number of itemsin
three categories: paper, toner cartridges, and plastic
desktop accessories whenever available. The Labora-
tory submits a summary report to DOE after each
fiscal year end and is required to report quarterly to
UC on the Affirmative Procurement Rate. Procure-
ment personnel and the Environmental Stewardship
Office are working with Laboratory vendors to
provide purchasers with awide variety of recycled
content items in the Just-1n-Time purchasing system.

k. Resource Conservation and Recovery Act
Training. The RCRA training program is arequired
component of, and is described in, the RCRA Hazard-
ous Waste Facility Permit. The Laboratory training
program is in compliance and, with the exception of
annual refresher course revisions and a one-course
addition, experienced only minor modifications and
revisionsin 2001 to reflect regulatory, organizational,
and/or programmatic changes.

During 2001, 119 workers completed RCRA
Personnel Training, and 529 workers completed Waste
Generation Overview. Of the 538 workers who
received credit for RCRA Refresher Training during
2001, 439 met this requirement through completing
Hazardous Waste Operations (HAZWOPER) Re-
fresher for Treatment, Storage, and Disposal Facility
Workers, a course that includes the RCRA Refresher
as part of its 8-hour requirement.

In response to a new Laboratory requirement, the
Environment, Safety, and Health Training Group
(ESH-13) developed Waste Generation Overview
Refresher, a Web-based course, in 2001. Laboratory
waste generators are required to take this course every
three years. In 2001, 1,015 Laboratory waste genera-
tors received credit for this course.

ESH-13 updated the following RCRA courses
during 2001:

* RCRA Refresher Training

e HAZWOPER: Refresher for Environmental
Restoration Workers
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 HAZWOPER: Refresher for Treatment,
Storage, and Disposal Facility Workers

»  Waste Management Coordinator Requirements

|. Hazardous Waste Report. The Hazardous
Waste Report (HWR) covers hazardous and mixed
waste generation, treatment, and storage activities
performed at LANL during calendar year 2001 as
required by RCRA, under 40 CFR 264.41 - Biennial
Report. In 2001, the Laboratory generated about 3.5
million kg of RCRA hazardous waste, 3.4 million kg
of which were generated by the ER Project. The
waste is recorded for over 20,000 waste movements,
or treatment or storage actions, resulting in over 900
Waste Generation and Management formsin the
HWR. The entire report is available on the ESH-19
home page at www.esh.lanl.gov/~esh19.

m. Hazardous and Solid Waste Amend-
ments Compliance Activities. In 2001, the ER
Project remained in compliance with Module V111 of
the RCRA permit. The ER Project originally
identified 2,124 PRSs, consisting of 1,099 PRSs
administered by NMED and 1,025 PRSs adminis-
tered by DOE. By the end of 2001, only 839 discrete
PRSs remain. Approximately 604 units have been
approved for NFA, 139 units have been removed
from the Laboratory’s Hazardous Waste Facility
Permit, and 17 units proposed for NFA in previous
permit modification requests are pending NMED
approval.

Of the 139 total PRSs removed from the permit,
37 were removed in 2001. Additionally, in 2001, we
identified two new PRS, proposed 40 additional
PRSsto the NMED for NFA, and provided NMED
with supplemental information for 2 of the 17 PRSs
pending approval.

In 2001, the LANL ER Project HSWA compli-
ance activitiesincluded remedial site assessments
and site cleanups. The assessment portion of the ER
Project included submitting 2 RCRA Facility
Investigation (RFI) reportsto NMED and RFI
fieldwork on 15 sites. The ER Project anticipates
that the corrective action process for all PRSs will
be complete by 2013. Based on the watershed
approach, future work will focus on PRSsin the Los
Alamos town site at the head of Los Alamos, Pueblo,
Guaje, Rendija, Barranca, Bayo, and DP Canyons
and work down each canyon to the Rio Grande.
Work will then continue southward, watershed by
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watershed, until we finish work on PRSsin all eight
watersheds.

2. Comprehensive Environmental Response,
Compensation, and Liability Act

The Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) of
1980, as amended by the Superfund Amendments
and Reauthorization Act (SARA) of 1986, mandates
actions for certain releases of hazardous substances
into the environment. The Laboratory is not listed on
the EPA’s National Priority List, but the ER Project
follows some CERCLA guidelines for remediating
Laboratory sites that contain certain hazardous
substances not covered by RCRA and/or that may
not be included in Module V111 of the Laboratory’s
Hazardous Waste Facility Permit. DOE fulfillsits
responsibilities as both a natural resource trustee and
lead response agency for ER Project activities at the
Laboratory.

DOFE’s policy isto consider CERCLA Natural
Resource Damage Assessment (NRDA) issues and,
when appropriate, resolve them with other natural
resource trustees as part of the ER Project remedy
selection process. ER Project cleanup considers
integrated resource management activities (e.g.,
biological resource management, watershed manage-
ment, and groundwater protection) at the Laboratory.
As ER Project cleanup activities progress, natural
resource trustees (i.e., Department of Interior,
Department of Agriculture Forest Service, Cochiti
Pueblo, Jemez Pueblo, San Ildefonso Pueblo, Santa
Clara Pueblo, and the State of New Mexico) are
invited to participate in the process. DOE initiated its
dialogue with the natural resource trustees on ER
Project activitiesin 1997.

3. Emergency Planning and Community Right-
to-Know Act

a. Introduction. The Laboratory is required to
comply with the Emergency Planning and Commu-
nity Right-to-Know Act (EPCRA) of 1986 and
Executive Order (EO) 12856.

b. ComplianceActivities. In 2001, the
Laboratory submitted two annual reports to fulfill its
regquirements under EPCRA, as shown on Table 2-4
and described bel ow.

Emergency Planning Notification. Title 11,
Sections 302—303, of EPCRA requires the prepara-

Environmental Surveillance at Los Alamos during 2001

tion of emergency plans for more than 360 ex-
tremely hazardous substancesif stored in amounts
above threshold limits. The Laboratory is required to
notify state and local emergency planning commit-
tees of any changes at the Laboratory that might
affect the local emergency plan or if the
Laboratory’s emergency planning coordinator
changes. No updates to this notification were made
in 2001.

Emergency Release Notification. TitleIll,
Section 304, of EPCRA requires facilities to provide
emergency release notification of leaks, spills, and
other releases of listed chemicals over specified
reporting quantities into the environment. 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 specific chemicalsinto the environment that
required EPCRA reporting occurred during 2001.

Material Safety Data Sheet/Chemical
I nventory Reporting. Title I11, Sections 311-312, of
EPCRA requires facilities to provide an annual
inventory of the quantity and location of hazardous
chemicals present at the facility above specified
thresholds; the inventory includes the material safety
data sheet for each chemical. The Laboratory
submitted a report to the state emergency response
commission and the Los Alamos County Fire and
Police Departments listing 56 chemicals and
explosives at the Laboratory that exceeded threshold
[imits during 2001.

Toxic Release | nventory Reporting. EO
12856 requires all federal facilitiesto comply with
Title 111, Section 313, of EPCRA. This section
requires reporting of total annual releases of listed
toxic chemicals that exceed activity thresholds.
Starting with reporting year 2000, new and lower
chemical activity thresholds arein place for certain
persistent, bioaccumulative, and toxic (PBT)
chemicals and chemical categories. The thresholds
for PBTsrange from 0.1 gram to 100 pounds. Until
this change went into effect, the highest threshold
was 10,000 pounds. LANL exceeded one threshold
in 2001 and therefore was required to report the use
and releases. The reported material was lead, with a
threshold quantity of 100 pounds established for
2001. The following releases of lead were reported:
5.2 pounds of air emissions, less than 1 pound of
water releases, 3,799 pounds of on-site land releases
from the shooting range, and approximately 7,800
pounds of lead waste shipped off-site for disposal.
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Table 2-4. Compliance with Emer gency Planning and Community Right-to-Know Act during 2001

Statute

Brief Description

Compliance

EPCRA Sections 302-303
Planning Notification

EPCRA Section 304
Release Natification

EPCRA Sections 311-312
MSDSs and Chemical
Inventories

EPCRA Section 313
Annua Releases

Requires emergency planning notification
to state and local emergency planning
committees.

Requires reporting of releases of certain
hazardous substances over specified
thresholds to state and local emergency
planning committees and to the National
Response Center.

Requires facilities to provide appropriate
emergency response personnel with an
annual inventory and other specific
information for any hazardous materials
present at the facility over specified
thresholds.

Requires all federal facilitiesto report
total annual releases of listed toxic
chemicals used in quantities above
reportable thresholds.

LANL sent notification to appropriate
agencies (July 30, 1999) informing
officials of the presence of hazardous
materials in excess of specific threshold
planning quantities and of the current
facility emergency coordinator. An
additional update adding sodium
cyanide to the list was provided in 2000.

There were no leaks, spills, or other
releases of chemicalsinto the
environment that required EPCRA
Section 304 reporting during 2001.

The presence of 56 hazardous materials
over specified quantitiesin 2001
required submittal of a hazardous
chemical inventory to the state
emergency response commission and
the Los Alamos County Fire and Police
Department.

Threshold quantities for lead were
exceeded in 2001 requiring submittal of
aToxic Chemical Release Inventory
Reporting Form to the EPA and the state
emergency response commission.

4. Emergency Planning under DOE Order 151.1

The Laboratory’s Emergency Management Planisa
document that describes the entire process of planning,
responding to, and mitigating the potential conse-
guences of an emergency. The most recent revision of
the plan, incorporating DOE Order 151.1A, will be
published in March 2002. As aresult of the Cerro
Grande fire, the need for a new Emergency Operations
Center was identified. Ground was broken for a new
Joint LANL/Los Alamos County Emergency Opera-
tions Center (EOC) with enhanced communications,
space for multiple agencies, and significantly im-
proved support capabilities. The facility will also
house a County Police/Fire/911 Dispatch Center. The
new EOC has a scheduled completion date of fall
2003. In accordance with DOE Order 151.1A, it
remains Laboratory policy to develop and maintain an
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emergency management system that includes emer-
gency planning, emergency preparedness, and
effective response capabilities for responding to and
mitigating the consequences of any emergency. In CY
2001, 879 employees received training as a result of
Emergency Management Plan requirements and the
Emergency Management and Response organization’s
internal training program.

5. Toxic Substances Control Act

Because the Laboratory’s activities are research
and development and do not involve making chemi-
calsto sell, the PCB regulations (40 CFR 761) have
been the Laboratory’s main concern under the TSCA.
The PCB regulations govern substances including but
not limited to dielectric fluids, contaminated solvents,
oils, waste oils, heat-transfer fluids, hydraulic fluids,
slurries, soils, and materials contaminated by spills.
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During 2001, the L aboratory had 46 off-site
shipments of PCB waste. The quantities of waste
disposed include 276 kg capacitors, 25 kg |aboratory
waste, 1360 kg PCB-contaminated liquids, and 4037
kg fluorescent light ballasts. Approximately 15,240 kg
PCB-contaminated soil was shipped off-site. The
Laboratory manages all wastes in accordance with 40
CFR 761 manifesting, record keeping, and disposal
requirements. PCB wastes go to EPA-permitted
disposal and treatment facilities. Light ballasts are
shipped off-site for recycling. The primary compliance
document related to 40 CFR 761.180 is the annual
PCB report that the Laboratory submitsto EPA,
Region 6.

The Laboratory disposes of nonliquid wastes
containing PCB and contaminated with radioactive
constituents at its TSCA-authorized landfill located at
TA-54, Area G. Radioactively contaminated PCB
liquid wastes are stored at the TA-54, Area L, TSCA-
authorized storage facility. Some of these items with
no path forward have exceeded TSCA's one-year
storage limitation and are covered under the Final
Rule for the Disposal of PCB, dated August 28, 1998.

The five-year letter of authorization to use Area G
for PCB disposal expired in July 2001, and EPA
granted an extension to LANL for continued use of
Area G during the submittal and review process.
LANL submitted arenewal request to EPA Region 6
January 5, 2001. An EPA Region 6 representative
conducted a site visit of Areas G and L in February
2001. The Laboratory expects EPA’s decision on
reauthorization in the first half of 2002.

6. Federal Insecticide, Fungicide, and
Rodenticide Act

The Federal Insecticide, Fungicide, and Rodenti-
cide Act (FIFRA) regulates the manufacturing of
pesticides, with requirements for registration, labeling,
packaging, record keeping, distribution, worker
protection, certification, experimental use, and
tolerances in foods and feeds. Sections of this act that
are applicable to the Laboratory include requirements
for certification of workers who apply pesticides. The
New Mexico Department of Agriculture (NMDA) has
been granted the primary responsibility for pesticide
enforcement under the FIFRA. The New Mexico
Pesticide Control Act regulates private and public
applicators, commercial and noncommercial applica-
tors, pest management consultants, pesticide dealers,
pesticide manufacturers, and all activities relating to
the distribution and use of pesticides.
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For the Laboratory, these regulations apply to the
licensing and certification of pesticide applicators,
record keeping, pesticide application, equipment
inspection, pesticide storage, and disposal of pesti-
cides.

NMDA did not conduct an inspection of the
Laboratory’s pesticide application program in 2001.
However, DOE’s Los Alamos Area Office (LAAO)
did conduct an assessment of the program in 2001,
and Johnson Controls Northern New Mexico
(JCNNM) received high marks on their program
implementation.

Amount of Pesticides Used during 2001:

VELPAR L (herbicide) 66 gal.
CONFRONT (herbicide) 336 0z
ROUNDUP (herbicide) 1gal.
2-4-D Amine (herbicide) 4 gal.
PT110 PYRETHRIN (insecticide) 26 0z
TEMPO (insecticide) 2,098 ¢g
DURSBAN (insecticide) loz
STINGER (wasp freeze) 79 0z

7. Clean Air Act (CAA)

NMED or the EPA regulates L aboratory operations
and its air emissions. The Air Quality Group’s QA
Project Plan for the Operating Permit Project,

http://mww.lanl .gov/orgs/rres/mag/QA.htm, presents a
complete description of air quality requirements
applicable to the Laboratory. A summary of the major
aspects of the Laboratory’s air quality compliance
program is presented below.

a. New Mexico Air Quality Control Act. In
December 1995, LANL submitted to NMED an
operating permit application as required under Title V
of the Clean Air Act (CAA) and Title 20 of the New
Mexico Administrative Code, Chapter 2, Part 70—
Operating Permits (20 NMAC 2.70). NMED has not
yet issued an operating permit. When issued, the
permit will specify the operational terms and limita-
tionsimposed on LANL to continue to ensure that all
federal and state air quality standards are being met.
In the interim, LANL continues to operate under the
provisions of source-specific permits and to comply
with applicable sections of the state and federal air
quality regulations.
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LANL isamajor source under the Operating Permit
Program based on the potential to emit regulated air
pollutants. Specifically, LANL isamajor source of
nitrogen oxides (NO,) emitted primarily from the
TA-3 steam plant boilers. In 2001, LANL continued to
implement a project to install flue gas recirculation
(FGR) equipment on the boilers at TA-3 to reduce the
NO, emissions by approximately 70%. The FGR
equipment is expected to be operational in 2002. Once
fully operational, LANL will perform source tests to
determine the beneficial effects of the equipment in
reducing NO,.

LANL reviews plans for new and modified
projects, activities, and operations to identify all appli-
cable air quality requirements including the need to
revise the operating permit application, to apply for
construction permits, or to submit notifications to
NMED (20 NMAC 2.72). During 2001, the Labora-
tory performed approximately 250 air quality reviews.
Two of the reviewed projects required permitting ac-
tions. Four other sources/activities, including natural -
gas-fired boilers, hot water heaters, and burners along
with gasoline and diesel-powered generators, were
exempt from construction permitting but required
written notification to NMED. As part of the Operat-
ing Permit Program, NMED collects annual fees (20
NMAC 2.71) from sources that are required to obtain
an operating permit. For LANL, the fees are based on
the allowable emissions from activities and operations
as reported in the operating permit application.
LANL's fees for 2001 were $12,761.25.

LANL reports emissions for the following indus-
trial-type sources. multiple boilers, awater pump, and
an asphalt production facility. Table 2-5 shows
LANL’s calculated air pollutant emissions as reported
to NMED for the 2001 emissions inventory
(20 NMAC 2.73). LANL’s combustion units were the
primary point sources of criteria pollutants (NO,,
sulfur oxides [SO, ], particulate matter [PM], and
carbon monoxide [CO] emissions). Of all combustion
units, the TA-3 steam plant was the largest source of
criteria pollutants. In addition to industrial-type
sources, LANL reports emissions from a paper
shredder, three degreasers, arock crusher, three air
curtain destructors, and from permitted beryllium
activities. Smaller sources of air pollutant emissions,
such as nonregulated boilers, emergency generators,
space heaters, etc., are located throughout LANL.
NMED considers these smaller sources insignificant.
Therefore, these sources are not required to be and
were not included in the annual emissions inventory.

36

LANL calculates air emissions using emission
factors from source tests, manufacturer data, and EPA
documentation. Calculated emissions for industrial
sources are based on actual production rates or fuel
consumption rates. These industrial -type sources
operated primarily on natural gas. The steam plant
boilers at TA-3 and TA-21 are capable of burning
diesel as abackup.

Figure 2-1 provides a comparison among recent
emissions inventories reported to NMED. SO,
emissions returned to normal values after a significant
increase in 2000. This changeis attributable to the
steam plant burning only two-thirds the fuel oil in
2001 that it burned in 2000 (120,000 gallons versus
180,000). Therock crusher was not operated in 2001,
therefore, there were no PM emissions from the
crushing activities and no combustion products from
the rock crusher diesel-fired engine. An assessment of
the ambient impacts of air pollutant emissions,
presented in the Site-Wide Environmental |mpact
Statement (SWEIS) Yearbook for 2001, indicates that
all emissions are less than the amounts evaluated in
the SWEIS. Therefore, no adverse air quality impacts
are expected from these emissions.

R& D activities were the primary source of VOC
and hazardous air pollutant (HAP) emissions. Detailed
analysis of chemical tracking and procurement records
indicates that LANL procured approximately 19 tons
of VOCs. For a conservative estimate of air emissions,
the total quantity of procured VOCs were assumed to
be emitted along with VOC emissions cal culated for
industrial-type sources. The HAP emissions reported
from R&D activities generally reflect the quantities
procured during the calendar year. In afew cases,
procurement values and operational processes were
evaluated in more detail so we could report actual
emissions in place of the procured value. The total
quantity of HAP emissions reported for the year 2001
was 7.4 tons, similar to the 6.5 tons reported in 2000.

Construction Permits. LANL currently
operates under the air permits listed infTable 2-1. ]
Table 2-6 summarizes allowable emissions from 20
NMAC 2.72 Construction Permits. In 2001, the
Laboratory submitted two Notice of Intent (NOI)
applications under 20 NMAC 2.73. The first ad-
dressed the installation of three air curtain destructors
to burn slash from fire mitigation activitieson LANL
property. The NMED determined that these sources
were applicable under 20 NMAC 2.60 Open Burning
and issued an open burn permit on June 20, 2001. The
second NOI addressed the installation of two boilers
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Table 2-5. Calculated Actual Emissions for Regulated Pollutants (Tons)

Reported to NMED
Pollutants
Emission Units PM (0] NO, SO, VOC HAP

Asphalt Plant 0.09 0.52 0.03 0006 0.01 NA

TA-3 Steam Plant 35 18 74 0.72 25 NA

TA-16 Boilers 0.05 0.26 0.26 0.004 0.04 NA

TA-21 Steam Plant 0.14 1.55 1.85 0.01 0.1 NA

Water Pump 0.06 3.01 941 0004 019 NA

TA-48 Boilers 0.11 1.26 15 0.01 0.07 NA

TA-53 Boilers 0.1 1.0 1.2 0.008 0.06 NA

TA-55 Boilers 0.24 1.65 288 0014 0.1 NA

TA-59 Boilers 0.06 0.76 09 0006 0.04 NA

Air Curtain Destructors  1.15 0.99 1.88 0.055 2.36 NA

Degreasers NA NA NA NA 0.01 NA

Paper Shredder 0.0007 NA NA NA NA NA

Rock Crusher 0 0 0 0 0 NA

R& D NA NA NA NA 18.6 7.4

Total 55 29 94 0.8 24 7.4

NA = not applicable.
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Criteria pollutants
Figure 2-1. Criteriapollutant emissions from LANL.

Environmental Surveillance at Los Alamos during 2001 37



2. Compliance Summary

Table 2-6. Allowable Air Emissions (20 NMAC 2.72)

Allowable
Source Condition Regulated Pollutant Emissions
Beryllium Machining at TA-3-39 NA Beryllium 0.008 Ib/yr
Beryllium 4.0E-06 Ib/hr
Beryllium Machining at TA-3-102  NA Beryllium 0.00014 Iblyr
Beryllium 4.0E-07 Ib/hr
Beryllium Machining at TA-3-141  NA Beryllium 0.0004 Iblyr
Beryllium 3.0E-06 Ib/hr
Beryllium Machining at TA-35-213 NA Beryllium 0.0008 Iblyr
Beryllium 4.0E-07 Ib/hr
Beryllium Activities at TA-55-4 Machining Beryllium 0.0066 Ib/yr
Beryllium 2.6E-04 1b/24-hr
Aluminum 0.0066 Ib/yr
Aluminum 2.6E-04 1b/24-hr
Beryllium Activities at TA-55-4 Foundry Beryllium 1.9E-06 Ib/yr
Beryllium 7.7E-08 1b/24-hr
Aluminum 1.9E-06 Ib/yr
Aluminum 7.7E-08 1b/24-hr
Beryllium Activities at TA-55-4 Combined Beryllium 0.0066 Ib/yr
Beryllium 2.6E-04 1b/24-hr
Aluminum 0.0066 Ib/yr
Aluminum 2.6E-04 Ib/24-hr
Rock Crusher NA Particulate Matter Limited?
Nitrogen Dioxide 6.4 tons/yr
Nitrogen Dioxide 6.2 Ib/hr
Carbon Monoxide 1.4 tonslyr
Carbon Monoxide 1.3 1b/hr
Volatile Organic Compounds 0.5 tons/yr
Volatile Organic Compounds 0.5 Ib/hr
Sulfur Dioxide 0.4 tonslyr
Sulfur Dioxide 0.4 Ib/hr
TA-3 Steam Plant Per Boiler Burning Particulate Matter 1.4 1b/hr
Natural GasP Nitrogen Oxides 9.0 Ib/hr
Carbon Monoxide 7.4 1b/hr
Volatile Organic Compounds 1.0 Ib/hr
Sulfur Oxides 2.6 Ib/hr
TA-3 Steam Plant Per Boiler Burning Particulate Matter 2.7 1b/hr
Fuel OilP Nitrogen Oxides 9.9 Ib/hr
Carbon Monoxide 6.8 Ib/hr
Volatile Organic Compounds 0.3 Ib/hr
Sulfur Oxides 68.7 Ib/hr
TA-3 Steam Plant Combined Fuel Use Particulate Matter 15.7 tonslyr
for al Three Boilers  Nitrogen Oxides 99.6 tonslyr
Carbon Monoxide 81.3 tonslyr
Volatile Organic Compounds  11.1 tons/yr
Sulfur Oxides 36.9 tonslyr

aFugitive particulate matter emissions from transfer points, belt conveyors, screens, feed bins, and from stockpiles shall not
exhibit greater than 10% opacity. Fugitive particulate matter emissions from the rock crusher shall not exhibit greater than
15% opacity. Opacity is the degree to which emissions reduce the transmission of light and obscure the view of a back-

ground object.

bThere are three hoilers at the TA-3 Steam Plant.
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at TA-55. The NMED determined that these sources
did not require a construction permit.

Open Burning. LANL has an open burning
permit (20 NMAC 2.60) for operational burns
conducted for research projects. All operational burns
for 2001 were conducted within the terms specified in
the permit.

In addition to operational burns, the Laboratory
also conducted prescribed burning to assist with fire
mitigation activities resulting from the Cerro Grande
fire. On June 20, 2001, LANL was granted an open
burn permit to operate three air curtain destructors
(ACDs) within the Laboratory boundaries. These
special units were chosen instead of traditional open
air burning because of the ACD’s ability to operate
with very little visible smoke emissions. These ACDs
were installed and operated for several months on
Engineering Sciences and Applications (ESA)
property in TA-16. During the course of these opera-
tions, the Laboratory burned over 1,200 tons of slash
from fire mitigation activities in 2001. Operations are
expected to continue throughout 2002. In December
2001, the Laboratory conducted itsinitial compliance
test for opacity for each of these units. All three met
the opacity limitations outlined in 40 CFR 60, Subpart
CCcCC.

Asbestos. The National Emission Standard
for Hazardous Air Pollutants for Asbestos (Asbestos
NESHAP, 40 CFR 61 Subpart M) requires that LANL
provide advance notice to NMED for large renovation
jobsinvolving asbestos and for all demalition
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 properly.

LANL continued to perform renovation and
demolition projects in accordance with the require-
ments of the Asbestos NESHAP. Asin 2000, several
projectsin 2001 resulted from fire recovery efforts
such as renovating or demolishing buildings damaged
during the Cerro Grande fire. In addition to fire
recovery efforts, other activities included four large
renovation jobs and demolition projects for which
NMED received advance notice. These projects,
combined with fire recovery activities, generated a
total 2070 m?3 of asbestos waste, which was not
radioactively contaminated. This significant increase
in asbestos waste (only 302 m3 in 2000) was the result
of cleanup activitiesin support of the Cerro Grande
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fire recovery. Specifically, over 1800 m3 of asbestos
waste came from recovery efforts at TA-40. All
asbestos wastes were properly packaged and disposed
at approved landfills.

To ensure compliance, the Laboratory conducted
internal inspections of job sites and asbestos packag-
ing approximately monthly. In addition, NMED’s two
inspections during the year identified no violations.
TheAir Quality Group’s QA Project Plan for the
Asbestos Report Project is available at http://
www.esh.lanl.gov/~Air Quality/QA.htm on the World
Wide Web.

Degreasers. The solvent cleaning NESHAP
(40CFR 63, Subpart T) requires that all solvent
cleaning machines containing any of the six listed
hal ogenated solvents be registered with NMED. In
late 2000, the Laboratory removed the solvent from a
Cold Ultrasonic Bath Degreaser at TA-46. As such,
the Laboratory currently operates two regulated
solvent cleaning machines registered with NMED.

b. Federal Clean Air Act. The State of New
Mexico has adopted all of the federal air quality
reguirements, with three exceptions: the Stratospheric
Ozone Protection (40 CFR 82, Subpart F), the
NESHAP for Radionuclides (40 CFR 61, Subpart H),
and the Risk Management Program (40 CFR 68).

Ozone-Depleting Substances. Title VI of the
CAA contains specific sections establishing regula-
tions and requirements for ozone-depl eting substances
(ODS) such as halons and refrigerants. The sections
applicable to the Laboratory include Section 608,
National Recycling and Emission Reduction Program,
and Section 609, Servicing of Motor Vehicle Air
Conditioners. Section 608 prohibits individuals from
knowingly venting ODS into the atmosphere during
maintenance, repair, service, or disposal of halon fire
suppression systems and air conditioning or refrigera-
tion equipment. All technicians who work on refriger-
ant systems have to be EPA certified and use certified
recovery equipment. The Laboratory is required to
maintain records on all work involving refrigerants as
well as the purchase, usage, and disposal of refriger-
ants. All work must be performed in accordance with
EPA requirements and Laboratory standards. The
Laboratory’s standards for refrigeration work are
covered under Criterion 408, “EPA Compliance for
Refrigeration Equipment,” of the Operations and
Maintenance manual . Section 609 includes standards
and requirements for recycling equipment used to
service motor vehicle air conditioners and for training
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and certification of maintenance and repair techni-
cians. LANL contracts with JCNNM and other
vendors to maintain, service, repair, and dispose of
halon fire suppression systems and air conditioning
and refrigeration equipment. LANL contracts automo-
tive repair work, including motor vehicle air-condi-
tioning work, to JCNNM and to qualified local
automotive repair shops.

Radionuclides. Under the National Emission
Standard for Hazardous Air Pollutants for Radionu-
clides (Rad NESHAP), EPA limits the effective dose
equivalent (EDE) to any member of the public from
radioactive airborne releases from a DOE facility,
such as LANL, to 10 mrem/yr. The 2001 EDE (as
calculated using EPA-approved methods) was 1.8
mrem. The location of the highest dose was at East
Gate. The principal contributor to the dose was
operations from the Los Alamos Neutron Science
Center (LANSCE). The Air Quality Group’s QA
Project Plan for the Rad NESHAP Compliance Project
isavailable at http://mwww.lanl.gov/orgs/rres/mag/
QA.htm on the World Wide Web.

LANL reviews plans for new and modified
projects, activities, and operations to identify the need
for emissions monitoring or prior approval from EPA.
During 2001, approximately 80 reviews involved the
evaluation of air quality requirements associated with
the use of radioactive materials. None of these
projects required EPA prior approval.

During 2002, independent auditors will conduct the
third independent audit of the Laboratory’s Rad-
NESHAP program. This audit will begin in mid-2002
and will evaluate the Laboratory’s compliance for
calendar year 2001.

Risk Management Program. The 1990 Clean
Air Act Amendments (1990 CAA) included Section
112(r), Prevention of Accidental Releases. Section
112(r) required the EPA to establish a risk manage-
ment program (RMP) to prevent accidental releases of
flammable and toxic substances to the environment
and to minimize the consequences of arelease. The
112(r) program provides lists of toxic and flammable
substances with their associated threshold quantities
(TQ). Any process or storage facility that uses any
listed substance in quantities exceeding its TQ is
subject to EPA’s RMP. Under the 112(r) program,
threshold determinations are based on the quantity of
substance present at a particular location or in a
particular process at any point in time (i.e., what isthe
potential for release during an accident). Threshold
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determinations are not based on cumulative usage.
EPA established the requirements for the RMPin 40
CFR 68. Facilities that are subject to the RMP were
required to register with EPA and submit a facility
specific risk management plan by June 21, 1999.
LANL has not exceeded any TQ between the effective
date (June 21, 1999) and the present date. Therefore,
LANL isnot subject to the RMP and is not required to
register with EPA. LANL will continue to evaluate
chemical procurements, new sources, and processes
containing regulated substances to determine any
change in the applicability status of the RMP.

8. Clean Water Act

a. National Pollutant Discharge Elimination
System Outfall Program. The primary goal of the
Clean Water Act (CWA) (33 U.S.C. 1251 et seq.) isto
restore and maintain the chemical, physical, and
biological integrity of the nation’s waters. The act
established the requirements for National Pollutant
Discharge Elimination System (NPDES) permits for
point-source effluent discharges to the nation’s waters.
The NPDES outfall permit establishes specific
chemical, physical, and biological criteriathat an
effluent must meet before it is discharged. Although
most of the Laboratory’s effluent is discharged to
normally dry arroyos, the Laboratory is required to
meet effluent limitations under the NPDES permit
program.

UC and DOE are co-permittees of the NPDES
permit covering Laboratory operations. EPA Region 6
in Dallas, Texas, issues and enforces the permit.
However, NMED certifies the EPA-issued permit and
performs some compliance eval uation inspections and
monitoring for EPA through a Section 106 water
quality grant.

The Laboratory’s NPDES Permit, No.

NM 0028355, expired October 31, 1998, but was
administratively continued by EPA until anew permit
was issued. As required by the NPDES regulations, on
May 4, 1998, 180 days before permit expiration, the
Laboratory submitted an application to EPA for
renewal of the NPDES permit. On December 29,
2000, the EPA issued the Public Notice of Final

Permit Decision for NPDES Permit No. NM0028355.
The new NPDES Permit became effective on February
1, 2001, and contains 21 permitted outfalls.

No NPDES outfalls were deleted in 2001. Long-
term objectives of the NPDES Outfall Reduction
Program will require that outfall owners evaluate
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outfalls for continued operation and that new con-
struction designs and modifications to existing
facilities provide for reduced or no-flow effluent
discharge systems.

Under the Laboratory’s NPDES outfall permit,
samples for effluent quality limits are collected for
analysis weekly, monthly, and quarterly depending on
the outfall category. The Laboratory also collects
water quality samples for analysis annually at all
outfalls. The Laboratory reports results to EPA and
NMED at the end of the monitoring period for each
respective outfall category. During CY 2001, four of
the 1,085 samples collected from the industrial
outfalls exceeded effluent limits (Table 2-7). No
effluent limit exceedances occurred in the 134
samples collected from the Sanitary Wastewater
System (SWS) Facility Outfall 13S. See Table A-4 for
asummary of these outfalls and alisting of the
permit’s monitoring requirements.

Table 2-7 presents the exceedances of the water
quality parameters for sanitary and industrial outfalls
during 2001. The following is a summary of the
corrective actions the Laboratory took during 2001 to
address permit noncompliances.

TA-3 Power Plant (NPDES Outfall 001). On
February 27, 2001, the total suspended solids (TSS)
concentration exceeded the NPDES average and
maximum permit limits at NPDES Outfall 001. On the

day of the exceedence, operators were flushing out the
cooling towers so that they could inspect the under-
ground cooling lines. A new cooling tower was built
in the summer of 2000 with fiberglass members that
could explain fibers and aggregates in the effluent. In
arepeat analytical sample collected on March 7, 2001,
aTSS value of 3.5 mg/l documented that the effluent
was back into compliance with the NPDES permit
[imits. The primary and secondary environmental
tanks were inspected during the May 2001 shutdown;
however, the TSS source was not identified. Addition-
ally, further analysis of the compliance sample
determined the primary constituent in the sample to be
silica. The operating group completed additional
corrective actions including construction of an
additional tank to separate out the waste streams,
boiler blow-down, and the demineralizer.

TA-16, High-Explosive Waste Treatment
Facility (NPDES Outfall 05A055). On March 9,
2001, the pH result exceeded the NPDES maximum
permit limit at NPDES Outfall 05A055. Potential
sources of elevated pH at this outfall include soaps
from dishwashers used in the high-explosives analyti-
cal laboratories or the change out of carbon filters at
the High-Explosive Wastewater Treatment Facility
(HEWTF). Site representatives were monitoring the
pH of the effluent tank using pH strips that might not
have been accurate in the presence of detergents. Site

Table 2-7. National Pollutant Dischar ge Elimination System Permit M onitoring of Effluent Quality and
Water Quality Parametersat Industrial Outfalls: Exceedances during 2001

Outfall Technical
EPA ID Type Area Date Par ameter Resultg/Limits Units
February
001 Industrial TA-3-22 2/27/01 TSS (daily max) 232/100 mg/L
001 Industrial  TA-3-22 2/1/01-2/28/01 TSS (daily avg) 232/30 mg/L
March
05A055 Industrial TA-16-1508 3/9/01 pH (daily max) 9.8/9.0 S.u.
September
03A185 Industrial TA-15-312 9-17-01 Se (daily max)*WQP  0.008/0.005 mg/L
TSS = total suspended solids.
WQP = water quality parameters.
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representatives will analyze operational samples
before discharge for pH using an electrode pH meter
instead pH strips. The operating group will not
discharge if the effluent is outside of the pH range
6.0-9.0 standard units. Additionally, the operating
group added CO? for pH adjustment in May of 2001.
TA-15, DARHT Cooling Tower (NPDES
Outfall 03A185). On September 17, 2001, the total
selenium (Se) concentration exceeded the NPDES
maximum permit limit at Outfall 03A185. A new
treatment chemical containing low levels of total
selenium was in use at this cooling tower several
months before this compliance sample was collected.
A sample of concentrated (full strength) treatment
chemical submitted for total selenium analysis showed
some selenium was present. When used at the recom-
mended concentration of 40 ppm, the total selenium
result should be well below the permit limit of
0.005 mg/L. The use of the new treatment chemical
was suspended. In an additional compliance sample
collected on October 30, 2001, the nondetect for total
selenium documented that the discharge was back in
compliance with the NPDES permit on this date.

b. National Pollutant Discharge Elimination
System Sanitary Sewage Sludge M anagement
Program. In July 1997, the Laboratory requested
approval from the EPA Region 6 to make aformal
change in its sewage sludge disposal practices from
land application under 40 CFR Part 503 regulations to
landfill disposal as a 50499 ppm PCB-contaminated
TSCA waste, as authorized under 40 CFR 761. This
change was necessary because of the repeated detec-
tion of low-level PCBs (less than 5 ppm) in the SWS
Facility’s sewage sludge. The EPA approved the
Laboratory’s request in September 1997.

Following this change, the Laboratory began an
investigation to determine the source of the PCBs
found in the SWS Facility’s sludge. The
investigation’s findings led the Laboratory to believe
that the PCBs appearing at the SWS Facility might
have originated from the remnants of old PCB spillsin
sewer lines. Subsequently, the Laboratory undertook a
program of testing and cleaning sewer lines. Based
upon the analytical data obtained from testing sludge,
grit, and screenings, the Laboratory believed that it
could begin to safely dispose of the sanitary treatment
solids as a non-TSCA waste. In September 2000, the
Laboratory notified the EPA Region 6 that it intended
to change its disposal practice for sewage sludge, grit,
and screenings to disposal as a non-TSCA waste (total
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PCB concentration less than 50 ppm), as authorized
under 40 CFR 761.20(a)(4). After September 2000,
the Laboratory began disposing of all SWS Facility
sludge with less than 50 ppm PCBs as a New Mexico
Special Waste.

During 2001, the SWS Facility generated approxi-
mately 25 dry tons (49,923 dry Ib) of sewage sludge.
All of this sludge was disposed of asaNew Mexico
Special Waste at alandfill authorized to accept this
material.

c. National Pollutant Dischar ge Elimination
System Permit Compliance Evaluation | nspection.
The EPA and the NMED did not conduct a NPDES
Ouitfall Compliance Evaluation Inspection during
2001 (sfe Table 2-3)]

d. National Pollutant Discharge Elimination
System Storm Water Program. The NPDES permit
program regul ates storm water discharges from
identified industrial and construction activities.
During 2001, the Laboratory had 11 active NPDES
permits for its storm water discharges (see
Under the EPA’'s NPDES Storm Water Multi-Sector
General Permit for Industrial Discharges, the Labora-
tory is covered by one overall active permit. Under the
EPA Region 6 NPDES Storm Water Construction
permit, 10 Laboratory projects were permitted and
active: DARHT Facility Construction Project, Guaje
Well Improvements Project, the Fire Protection
Improvements Project, the Norton Power Line Project,
the Strategic Computing Complex (SCC) Project, the
TA-9 to TA-15 Gas Pipeline Replacement Project, the
Flood Mitigation and Fire Recovery Project, the
Nuclear Materials Safeguards and Security Upgrades
(NMSSUP) Project, TA-3 Revitalization, and TA-55
Fireloop Construction.

UC and DOE are co-permittees under the NPDES
Multi-Sector General Permit (M SGP-2000) for the
Laboratory. The M SGP-2000 regul ates storm water
discharges from the following Laboratory industrial
activities:

» Sector K—hazardous waste treatment, storage,
and disposal facilities including those that are
operating under interim status or a permit under
Subtitle C of RCRA (this category includes
SWMUs);

» Sector L—landfills, land application sites, and
open dumps including those that are subject to
regulation under Subtitle D of RCRA;
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e Sector O—steam electric power generating
facilities;

e Sector D—asphalt paving operations;

e Sector N—scrap recycling and waste recycling
facilities;

e Sector P—Iland transportation and warehousing;

e Sector F—primary metals;

e Sector AA—fabricated metal products; and

e Sector C—chemical and alied products manufac-
turing activities.

Since 1992, the MSGP-2000 is the third general
permit the EPA has published to regulate storm water
discharges from industrial activities at the Laboratory.
This permit expires October 30, 2005. As with the 1992
Baseline General Permit and 1995 Multi-Sector
General Permit, the M SGP-2000 requires the devel op-
ment and implementation of a Storm Water Pollution
Prevention Plan, which includes installing, inspecting,
and maintaining Best Management Practices (BMPs) to
reduce the potential for pollutants to migrate into
watercourses. During 2001, the Laboratory maintained
and implemented 20 Storm Water Pollution Prevention
Plans for itsindustrial activities.

The Multi-Sector General Permit also requires
monitoring of the storm water discharges from all
identified industrial activities. To meet the monitoring
reguirements of the M SGP-2000 and other monitoring
programs, the Laboratory is operating 69 storm-water
monitoring stations within the canyons entering and
leaving the Laboratory. These stations collect storm
event samples at the confluence of the major canyons
and within certain reaches of these canyons. In addi-
tion, monitoring is conducted at sector-specific indus-
trial facilities.

The Laboratory collected 96 storm event samples (as
compared with 70 samplesin 2000) during the summer
of 2001 and has submitted this data to EPA and NMED
in accordance with the permit’s Discharge Monitoring
Report (DMR) requirements. The increase, when
compared with previous years, in the number of
samples submitted was largely due to the Laboratory’s
efforts to sample and characterize storm-water runoff
from Laboratory property impacted by the Cerro
Grande fire. “ Surface Water Data at LosAlamos
National Laboratory: 2001 Water Year” (Shaull et al.,
2002) reports the discharge information for 2001.

During 2001, the Laboratory’s 10 active construction
projects were permitted under the July 6, 1998, EPA
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Region 6 NPDES General Permit for Storm Water
Discharges from Construction Activities Permit.
Under the Construction Regulations, all construction
sites disturbing five or more acres, including those
that are part of alarger plan of development collec-
tively disturbing five or more acres, are required to
have a permit. The NPDES Construction Permit
regul ates storm-water discharges from the construc-
tion sites. LANL, with operational control of the
construction project plans and specifications, is
usually co-permittee with the contractor, who has day-
to-day operational control of site activities.

Like the M SGP Permit, the Construction Permit
reguires each construction site to develop and imple-
ment a Storm Water Pollution Prevention (SWPP)
Plan. The SWPP Plans describe and ensure the
implementation of practices to reduce the pollutantsin
storm-water discharges associated with construction
activity and assure compliance with the terms and
conditions of the permit. These practices include
installing, inspecting, and maintaining structural and
vegetative erosion and sediment controls,
postconstruction storm-water management controls,
and other controlsto limit off-site sediment tracking
and contamination of runoff with other potential
pollutants. Furthermore, each Plan must describe and
implement measures necessary to protect listed
endangered or threatened species and critical habitat.
In 2001, the Laboratory implemented and maintained
23 construction-related SWPP Plans.

To assist those involved with LANL construction
projects, the Laboratory provides design comments
with respect to NPDES concerns, aids in the devel op-
ment of SWPP Plans, and inspects the sites in accor-
dance with NPDES Regulations. I nspections occur
every 14 days for active sites, every month for
inactive sites (when not under awinter waiver), and
after any 0.5-in. precipitation event. The appropriate
project supervisors receive inspection reports, which
document the condition of the site and the site’'s
controls and give recommendations to ensure NPDES
Permit compliance.

To track the many industrial and construction sites,
the associated BM Ps, and the site inspections, the
Laboratory has developed a Gl S-based tracking
system. The system maintains records of the contacts
for each site and tracks

 each inspection,

 the condition of each BMP at the time of the
inspection,
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* deficiencies found,

* the date the deficiencies were corrected,
e work that isrequired at the site, and

* theoverdl status of the site.

In addition, the Laboratory maintains a spreadsheet
that lists each of the permits, their holders, related
permits, and the dates of their termination. General
permit information for the Laboratory is accessible to
the public through postings in the Laboratory’s
Community Involvement Office Reading Room and at
the ESH-18 Web site.

e. National Pollutant Dischar ge Elimination
System Storm Water Program Inspection. The
Laboratory corrected deficiencies noted during a July
12, 1999, EPA Region 6 compliance inspection of the
Laboratory’s Storm Water Program. At this date, all
deficiencies have been addressed.

f. Spill Prevention Control and Counter mea-
sures Program. The Laboratory’s Spill Prevention
Control and Countermeasures (SPCC) Plans, as
required by the CWA in accordance with 40 CFR 112,
are comprehensive plans developed to meet EPA
regquirements that regulate water pollution from oil
spills. Table 2-8 shows the SPCC Plans and tanks
covered at the Laboratory for 2001. Three tanks were
installed at TA-3-316 during 2001.

A spill that did not impact the navigable waters of
the US or adjoining shorelines occurred within the
ATLAS facility on January 8, 2001. The DOE
proactively developed a Corrective Action Plan that
includes making improvementsin safety performance
throughout the Laboratory. The Laboratory’s SPCC
Plans will be amended to reflect these changesin the
Laboratory’s potential for the discharge of ail.

g. Dredge and Fill Permit Program. Section
404 of the CWA requires the Laboratory to obtain
permits from the US Corps of Engineers (COE) to
perform work within perennial, intermittent, or
ephemeral watercourses. Projects involving excava
tion or fill below the normal high-water mark must be
conducted with attention to the water quality and
riparian habitat preservation requirements of the Act.
COE hasissued a number of nationwide permits that
cover specific activities. Each nationwide permit
contains conditions to protect water quality. Section
401 of the CWA requires states to certify that Section
404 permits issued by COE will not prevent attain-
ment of state-mandated stream standards. NMED
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reviews Section 404/401 joint permit applications and
issues separate Section 401 certification letters, which
include additional permit requirements to meet state
stream standards for individual projects at the Labora-
tory.

Because of the increased runoff from the Cerro
Grande fire, alarger number of Section 404 projects
were undertaken during 2001 than in pre-fire years.
Many of the projects listed relate to strengthening
road crossings or removing sediment that has built up
behind culverted road crossings. The removal of
sediment at these road crossings is required to keep
water from backing up at the culverts and eroding the
surface of the road.

Table 2-1 lists all of the Laboratory’s Section 404/
401 permits during 2001. Projects permitted include
utility lines, road crossings, headwaters and isolated
waters, and wetland/riparian areas.

9. Safe Drinking Water Act

a. Introduction. On September 5, 2001, DOE
completed the transfer of ownership of the Los
Alamos Water Supply System to Los Alamos County.
Since September 1998, Los Alamos County has
operated the water system under alease agreement.
Under this agreement, the Laboratory retained
responsibility for operating the distribution system
within the Laboratory’s boundaries, whereas the
county assumed full responsibility for operating the
water system, including ensuring compliance with the
requirements of the federal Safe Drinking Water Act
(SDWA) (40 CFR 141) and the New Mexico Drinking
Water Regulations (NMEIB 1995). The SDWA
requires Los Alamos County to collect samples from
various pointsin the Laboratory’s, Los Alamos
County’s, and Bandelier National Monument’s water
distribution systems and from the water supply
wellheads to demonstrate compliance with SDWA
maximum contaminant levels (MCLSs). The EPA has
established MCLs for microbiological organisms,
organic and inorganic constituents, and radioactivity
in drinking water. The state has adopted these stan-
dards and has included them in the New Mexico
Drinking Water Regulations. The EPA has authorized
NMED to administer and enforce federal drinking
water regulations and standards in New Mexico.

During 2001, the Laboratory sampled all of the
water supply wellsin operation at the time of sam-
pling for quality assurance purposes. The Laboratory’s
quality assurance drinking water program provides

Environmental Surveillance at Los Alamos during 2001
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Table 2.8. 2001 SPCC Plans and Tanks

SPCC Plan Name

Tanks Covered

DX

TA-3-316

DARHT

TA-35-29 THOR

TA-3 Power Plant

TA-3 Asphalt Batch Plant
TA-21 Steam Power Plant
included in WCRRF and
RAMROD SWPP
included in TA-50 FMU
64 SWPP

TA-53

ATLAS

15-261, 15-324, 15-325, 15-435, 15-436,
15-473, 15-474, 36-141, 36-142
(Note: Fire destroyed 15-261 in May
2000, but the plan was not updated.)
three tanks inside Building 3-316
15-461, 15-462

three tanks in basement

3-26, 3-779

3-1969 and 3-1968

21-57 and 600 gal tank

50-183

50-188

53-640-AST, 53-1058-AST,
53-1071A-AST, 53-1071B-AST,
53-645-AST

Tank outside Building 35-125

additional assurance during the transition period

following transfer of the water system to Los Alamos

County. The Laboratory’s monitoring results are not
for SDWA compliance purposes; Los Alamos

County’s SDWA sampling program determines SDWA
compliance. This report presents the results from both

the quality assurance monitoring the Laboratory

conducted and the SDWA compliance monitoring Los

Alamos County conducted.

In 2001, the monitoring network for Los Alamos
County’s SDWA compliance sampling program
consisted of the following three location groups:

(1) wellhead sampling from the water supply wells
in operation at the time of sampling (Guaje well
G1A, G2A, G3A, G4A, G5A; Pajarito Mesa
wellsPM1, PM2, PM3, PM4, PM5; and Otowi

wells 01, 04);

the 6 total trihalomethane (TTHM) sampling
locations within the distribution system; and

@
(3) the 41 microbiological sampling sites located

throughout the Laboratory, Los Alamos County,
and Bandelier National Monument.

Staff from the NMED Drinking Water Bureau
performed all chemical and radiological sampling for
Los Alamos County with the exception of TTHM
sample collection, which JCNNM and L os Alamos

Environmental Surveillance at Los Alamos during 2001

County staff conducted. The New Mexico Health
Department’s Scientific Laboratory Division in
Albuguergue and the New Mexico State University’s
Soil and Water Testing Laboratory in Las Cruces
received samples for analysis. The JCNNM Health
and Environmental (HENV) laboratory performs
microbiological sampling and analysis. NMED has
certified the HENV laboratory for microbiological
compliance analysis. Certification requirements
include proficiency samples, maintaining an approved
quality assurance/quality control program, and
periodic NMED audits.

In 2001, the Laboratory’s monitoring network for
quality assurance sampling consisted of the following:
wellhead sampling from the 12 water supply wellsin
operation at the time of sampling (Guaje wells G1A,
G2A, G3A, G4A, G5A; Pgjarito Mesawells PM1,
PM2, PM3, PM4, PM5; and Otowi wells 01, O4).
Sample collection and preservation procedures and
analytical methods follow the requirements specified
in federal and state regulations. Laboratory staff
performed chemical and radiological sampling and
submitted the samples for analysis to the New Mexico
Health Department’s Scientific Laboratory Division in
Albuquerque. ESH-18 has certified staff to perform
drinking water sampling. ESH-18 maintains both

S
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electronic and hard copy files of all data collected
from quality assurance testing.

b. Radiochemical Analytical Results. In 2001,

Los Alamos County collected drinking water samples
from seven water supply wells to determine the
radiological quality of the drinking water. As shown in
Table 2-9, the concentrations of gross alpha and gross
beta activity were less than the EPA screening levels.
When gross alpha and beta activity measurements are
below the screening levels, Los Alamos County does
not need to perform further isotopic analyses or
perform dose calculations under the SDWA program.
However, it should be noted that ESH-18 also con-
ducts comprehensive monitoring of the water supply
wellsfor radiochemical constituents (see Table 5-20).

Neither NMED nor Los Alamos County collected
radon samples for compliance purposes during 2001.

In 2001, the Laboratory collected quality assurance
drinking water samples at 12 water supply wellsto
determine the radiological quality of the drinking
water. As shown in Table 2-10, the concentrations of
gross alpha and gross beta activity were less than the
EPA screening levels.

c. Nonradiological Analytical Results. In 2001,
LosAlamos County collected TTHM samples during
each quarter from six locations in the Laboratory and
Los Alamos County water distribution systems. As
shown in Table 2-11, the annual average for samples
in 2001 was 3.9 pg of TTHM per liter of water, less
than the SDWA MCL of 80 /L. In 2001, LosAlamos
County collected samples for nitrate/nitrite (as
nitrogen) in drinking water at the 11 water supply
wellsin operation at the time of sampling. As shown
in Table 2-12, nitrate/nitrite concentrations at all
locations were less than the SDWA MCL. In 2001,
Los Alamos County collected samples for VOCs at 12
water supply wells. No VOCs were detected at any of
the sampling locations. In 2001, LANL also collected
quality assurance samples for inorganic constituentsin
drinking water at the 12 water supply wells. As shown
in Table 2-13, all inorganic constituents at all locations
were less than the SDWA MCLs. In 2001, LANL also
collected quality assurance VOC samples from the 12
water supply wells. No VOCs were detected at any of
the sampling locations at concentrations greater than
the analytical laboratory’s sample detection limit.

d. Microbiological Analyses of Drinking Wa-
ter. Each month during 2001, Los Alamos County
collected an average of 46 samples from the
Laboratory’s, Los Alamos County’s, and Bandelier
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National Monument’s water distribution systems to
determine the free chlorine residual available for dis-
infection and the microbiological quality of the drink-
ing water. Of the 553 samples analyzed during 2001,
none indicated the presence of total or fecal coliforms.
Noncoliform bacteria were present in 41 of the micro-
biological samples. Noncoliform bacteria are not regu-
lated, but their repeated presence in samples may
serve as an indicator of stagnation and biofilm growth
in water pipes. The maximum count of noncoliform
bacteriain a 2001 sample was 122 colonies per millili-
ter. Thislevel iswell below the EPA-recommended
limit for drinking water of 500 colonies per milliliter.
Table 2-14 presents a summary of the monthly analyti-
cal data.

e. Long-Term Trends. During 2001, the Los
Alamos water system continued to produce high-
quality drinking water that is fully compliant with
state and federal drinking water standards. The water
system has never incurred a violation for an SDWA-
regulated chemical or radiological contaminant.
During 2001, no increasing trends were evident for
contaminants that the SDWA currently regul ates.

f. Drinking Water Inspection. The NMED did
not conduct an inspection of the drinking water
system during 2001.

10. Groundwater

a. Groundwater Protection Compliance
I ssues. Groundwater monitoring and protection efforts
at the Laboratory have evolved from programs
initiated by the US Geological Survey in the 1940s to
present efforts. The major regulations, orders, and
policies pertaining to groundwater are described in the
following paragraphs.

DOE Order 5400.1 requires the Laboratory to
prepare a Groundwater Protection Management
Program Plan that focuses on protection of groundwa-
ter resources in and around the Los Alamos area and
ensures that all groundwater-related activities comply
with the applicable federal and state regulations.

Task 111 of Module Vi1 of the RCRA Hazardous
Waste Facility Permit, the HSWA Module, requires the
Laboratory to collect information about the environ-
mental setting at the facility and to collect data on
groundwater contamination. Task |11, Section A.1,
requires the Laboratory to conduct a program to
evaluate hydrogeol ogic conditions. Task |11, Section
C.1, requires the Laboratory to conduct a groundwater

Environmental Surveillance at Los Alamos during 2001
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Table 2-9. Radioactivity (pCi/L) in Drinking Water Sampled during 2001 by L A County for Compliance

Purposes

GrossAlpha

Gross Beta

Sample L ocation

Calibration Std. Value (Uncertainty)® Calibration Std. Value (Uncertainty)?

WEellheads:

Pajarito Well Field-PM1  241Am 1.80
Natural U 2.30
Pajarito Well Field-PM3  241Am 0.30
Natural U 0.40
Pajarito Well Field-PM4 ~ 241Am 0.80
Natural U 1.10
Guaje Well Field-G2A 241Am 0.50
Natural U 0.60
Guaje Well Field-G3A 241Am 0.10
Natural U 0.10
Guaje Well Field-G4A 241Am 0.60
Natural U 0.80
Otowi Well Field-O1 241Am 1.20
Natural U 1.50
EPA Maximum 15
Contaminant Level
EPA Screening Level 5

(0.40) 137cs 3.80 (0.60)
(0.50) 90gy, 0y 3.70 (0.60)
(0.20) 137cs 2.20 (0.50)
(0.30) 90gy, W0y 2.10 (0.50)
(0.40) 137cs 4.30 (0.60)
(0.50) 90gy, W0y 4.10 (0.60)
(0.30) 137cs 2.10 (0.50)
(0.30) 90gy, W0y 2.00 (0.50)
(0.20) 137cs 1.80 (0.50)
(0.30) 90gy, 0y 1.80 (0.50)
(0.30) 137cs 2.00 (0.50)
(0.30) 90gy, 0y 1.90 (0.50)
(0.30) 137cs 4.70 (0.60)
(0.40) 90gy, 0y 4.60 (0.60)
NA
50

Uncertainties are expressed as one standard deviation.

investigation to characterize any contamination at the
facility.

In March 1998, NMED approved a comprehensive
hydrogeol ogic characterization work plan for the Labo-
ratory. The Laboratory developed the Hydrogeologic
Workplan (LANL 1998a) to address the DOE Order
5400.1 and Task |11 of Module VIl of the RCRA Haz-
ardous Waste Facility Permit requirements as described
above and in response to NMED’s denial of the
Laboratory’s RCRA operating permit application
groundwater monitoring waiver demonstrations. The
plan proposes a multiyear drilling and hydrogeologic
analysis program to characterize the hydrogeol ogic
setting of the Pajarito Plateau and to assess the potential
for groundwater contamination from Laboratory opera-
tions. The goal of the project isto develop greater un-
derstanding of the geology, groundwater flow, and
geochemistry beneath the 43-square-mile Laboratory
area and to assess any impacts that Laboratory activi-
ties may have had on groundwater quality. The
Hydrogeologic Workplan will result in an enhanced
understanding of the Laboratory’s groundwater setting
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and an improved ability to ensure adequate groundwa-
ter monitoring. We anticipate completion of the
Hydrogeologic Workplan in 2005.

New Mexico Water Quality Control Commission
(NMWQCC) regulations control liquid discharges
onto or below the ground surface to protect all ground-
water in the State of New Mexico. Under the regula-
tions, when required by NMED, afacility must submit
agroundwater discharge plan and obtain NMED ap-
proval (or approval from the Qil Conservation Divi-
sion for energy/mineral extraction activities). Subse-
guent discharges must be consistent with the terms and
conditions of the discharge plan.

The Laboratory has three approved groundwater
discharge plans to meet NMWQCC regulation

[Z=1) one for TA-57 (Fenton Hill); one for the SW
Facility; and one for the land application of dried
sanitary sewage sludge from the SWS Facility. The
groundwater discharge plan for the land application of
sludge has not been renewed by the NMED because
the Laboratory has not had land-applied sewage sludge
since 1995. The discharge plan has been administra-
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Table 2-10. Radioactivity (pCi/L) in Drinking Water during 2001 by L ANL

Gross Alpha

Gross Beta

Sample Location

Calibration Std. Value (Uncertainty)® Calibration Std. Value (Uncertainty)2

Wellheads:

Pajarito Well-PM 1 241Am 0.9
Natural U 1.2
Pajarito Well-PM2 241Am 0.0
Natural U 0.0
Pajarito Well-PM3 241Am 0.5
Natural U 0.6
Pajarito Well-PM4 241Am 0.1
Natural U 0.1
Pajarito Well-PM5 241Am 0.0
Natural U 0.0
Guaje Well-G1A 241Am 1.0
Natural U 1.3
Guaje Well-G2A 241Am 0.8
Natural U 1.0
Guaje Well-G3A 241Am 0.9
Natural U 11
Guaje Well-G4A 241Am 0.2
Natural U 0.3
Guaje Well-G5A 241Am 0.1
Natural U 0.1
Otowi Well-O4 241Am 0.5
Natural U 0.7
Otowi Well-O1 241Am 1.2
Natural U 16
EPA Maximum Contaminant Level 15
EPA Screening Level 5

(0.3) 137Cs 3.3 (0.5)
(0.4) 90gy, 90y 3.2 (0.4)
(0.2) 137Cs 16 (0.4)
(0.3) 90gy, 90y 16 (0.4)
(0.3) 137Cs 35 (0.5)
(0.3) 90gy, 90y 3.4 (0.5)
(0.2) 137Cs 2.0 (0.4)
(0.2) 90gy, 90y 2.0 (0.4)
(0.2) 137Cs 23 (0.4)
(0.3) 90gy, 90y 2.2 (0.4)
(0.3) 137Cs 3.1 (0.5)
(0.4) 90gy, 90y 3.0 (0.5)
(0.3) 137Cs 23 (0.4)
(0.4) 90gy, 90y 23 (0.4)
(0.3) 137Cs 2.7 (0.5)
(0.4) 90gy, 90y 2.7 (0.5)
(0.3) 137Cs 3.1 (0.5)
(0.3) 90gy, 90y 3.0 (0.5)
(0.2) 137Cs 15 (0.4)
(0.3) 90gy, 90y 1.4 (0.4)
(0.3) 137Cs 3.8 (0.5)
(0.4) 905y, 9y 3.7 (0.5)
(0.3) 187Cs 33 (0.5)
(0.4) 905y, 9y 3.2 (0.4)
NA
50

Uncertainties, sigmas, are expressed as + one standard deviation (i.e., one standard error).

tively extended. The groundwater discharge plan for
the land application of sludge was not renewed in
2001 because the Laboratory is no longer applying
sludge; the NMED considers the discharge plan to be
administratively extended. On August 20, 1996, the
Laboratory submitted a groundwater discharge plan
application for the Radioactive Liquid Waste Treat-
ment Facility (RLWTF) at TA-50. As of December 31,
2001, NMED approval of the plan was still pending.

b. ComplianceActivities. The Groundwater
Protection Management Program Plan that ESH-18
administers integrates studies by several Laboratory
programs. One of these programs, Hydrogeologic

Workplan (LANL 1998a)} is an ongoing study of the
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hydrogeology and stratigraphy of the region to fulfill
requirementsin the HSWA Module of the RCRA
Hazardous Waste Facility Permit, the groundwater
monitoring requirements under the RCRA operating
permit, and DOE Order 5400.1. The Laboratory’s
Groundwater Annual Status Summary Report
(Nylander et a., 2002) provides more detailed
information on newly collected groundwater data.
Drilling progress for the Hydrogeol ogic Workplan
(CANL 1998a)] during 2001 included work on the
following wells.

» completed three Hydrogeol ogic Workplan wells
(R-22, R-7, R-5) and three investigation wells
(MCOBT-8.5, MCOBT -4.4, CdV-R-37-2);

Environmental Surveillance at Los Alamos during 2001
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Table 2-11. Total Trihalomethanes (ug/L) in Drinking Water Sampled
during 2001 by L A County for Compliance Purposes

2001 Quarters
Sample L ocation First Second Third Fourth
Distribution Sites:
LosAlamosAirport 0.6 45 11.2 10.7
White Rock Fire Station <05 <05 0.6 0.5
North Community Fire Station <0.5 2.1 2.0 2.0
S-Site Fire Station 14 3.9 10.2 6.5
Barranca Mesa School <0.5 2.6 54 17
TA-39, Bldg. 02 5.6 4.2 8.9 7.6
2001 Average of 3.9 pg/L
EPA Maximum Contaminant Level 80.0
Sample Detection Limit 0.5

Table 2-12. Nitrate/Nitrite (as Nitrogen) (mg/L)
in Drinking Water Sampled during 2001 by L A
County for Compliance Purposes

NO3/NO?
Sample L ocation (asN)
Wellheads:
Pajarito Well Field-PM 1 0.45
Pajarito Well Field-PM2 0.40
Pajarito Well Field-PM3 0.42
Pajarito Well Field-PM4 0.29
Pajarito Well Field-PM5 0.27
Otowi Well Field-O1 1.17
Otowi Well Field-O4 0.55
Guaje Well Field-G1A 0.45
Guaje Well Field-G2A 0.43
Guaje Well Field-G3A 0.58
Guaje Well Field-G4A 0.60
EPA Maximum Contaminant 10.0
Levels (MCLS)
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Table 2-13. Inorganic Constituents (mg/L) in Drinking Water during 2001 by LANL

NO

Sample L ocation As Ba Be Cd Cr F CN Hg Ni (as I\?) Se Sb Tl

Wellheads:
Pajarito Well-PM 1 0.002 <01 <0001 <0.001 0003 025 <0005 <0.0002 <001 046 <0.005 <0.001 <0.001
Pajarito Well-PM2 0.001 <01 <0001 <0.001 0004 028 <0005 <0.0002 <001 031 <0005 <0.001 <0.001
Pajarito Well-PM3 0.002 <01 <0001 <0.001 0003 030 <0005 <0.0002 <001 045 <0.005 <0.001 <0.001
Pajarito Well-PM4 0.001 <01 <0001 <0.001 0004 027 <0005 <0.0002 <001 032 <0005 <0.001 <0.001
Pajarito Well-PM5 <0.001 <0.1 <0.001 <0.001 0.004 0.26 <0.005 <0.0002 <0.01 031 <0.005 <0.001 <0.001
Guaje Well-G1A 0.010 <0.1 <0001 <0.001 0005 051 <0005 <0.0002 <001 043 <0005 <0.001 <0.001
Guaje Well-G2A 0.008 <0.1 <0.001 <0.001 0004 036 <0005 <0.0002 <001 041 <0005 <0.001 <0.001
Guaje Well-G3A 0.003 <0.1 <0001 <0.001 0003 030 <0005 <0.0002 <001 056 <0005 <0.001 <0.001
Guaje Well-G4A 0.010 <0.1 <0.001 <0.001 0004 041 <0005 <0.0002 <001 040 <0.005 <0.001 <0.001
Guaje Well-G5A 0.003 <0.1 <0001 <0001 0002 029 <0005 <0.0002 <001 048 <0.005 <0.001 <0.001
Otowi Well-O4 0.002 <01 <0001 <0.001 0003 029 <0005 <0.0002 <001 039 <0005 <0.001 <0.001
Otowi Well-O1 0.003 <0.1 <0001 <0.001 0004 037 <0005 <0.0002 <001 110 <0.005 <0.001 <0.001

EPA Maximum Contaminant Levels 0.0la 2.0 0.004 0.005 0.1 4.0 0.2 0.002 01 100 0.05 0.006  0.002

20n February 22, 2002, the new arsenic in drinking water rule became effective. Drinking water systems must comply with the new 10 ppb standard by January 23, 2006.
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Table 2-14. Bacteriain Drinking Water Sampled at Distribution System Taps
during 2001 by LA County for Compliance Purposes

No. of Positive Tests

No. of Samples
Month Collected Coliform  Fecal Coliform  Noncoliform
January 46 0 0 5
February 47 0 0 2
March 46 0 0 7
April 47 0 0 10
May 45 0 0 0
June 47 0 0 1
July 46 0 0 3
August 47 0 0 4
September 46 0 0 3
October 45 0 0 1
November 45 0 0 4
December 46 0 0 1
Total 2001 553 0 0 41

Maximum Contaminant Level (MCL) 2

o

(¢}

2The MCL for coliformsiis positive samples not to exceed 5% of the monthly total.
b The MCL for fecal coliformsis no coliform positive repeat samples following a fecal

coliform positive sample.
¢ Thereisno MCL for noncoliforms.

started drilling two Hydrogeol ogic Workplan
wells (R-13, R-8). Well Completion Reports for
were published for R-9, R-9i, R-12, R-15, and
R-19.

conducted four rounds of characterization
sampling at R-15, R-9, R-12, R-9i, and R-19.
The notable results of the characterization
sampling are as follows:

Tritium measurements from characterization
samples collected from aluvial and perched
groundwater zones have activities indicative of
recharge by water less than 60 years old with
tritium readings in the alluvium (80-29,300
pCi/L) and in perched groundwater (Cerros del
Rio basalt, 3,770 pCi/L) in Mortandad and L os
Alamos Canyons. Because of its short half-life
(12.43 years) and volatilization, dilution, and
dispersion within the vadose zone, tritium ac-
tivities are much lower in the regional aquifer at
R-15 (<3 pCi/L). Sample results from the re-
gional aquifer at R-7, R-13, R-7, R-19, R-31,
CdV-15, and CdV-37 show tritium below the
analytical laboratory’s minimum level of detec-
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tion (<1 pCi/L); this groundwater is much older
than 60 years. However, tritium has been mea-
sured in the regional aquifer at R-12 (64 pCi/L)
and R-25 (11-17 pCi/L) in previous years.

Perchlorate is a mobile anion observed within
the alluvium, Cerros del Rio basalt (MCOBT-
4.4), and the Puye Formation (R-15) in
Mortandad Canyon. Perchlorate was recently
detected in intermediate perched groundwater at
MCOBT-4.4 at 145 ug/L at sample depths
ranging from 494 ft to 532 ft. Concentrations of
perchlorate at well R-15 ranged from <2.8 pg/L
to 4.19 pg/L during characterization sampling
(four quarterly samples) conducted from
February 2000 through May 2001. The analytical
laboratory method detection limit for perchlorate
is1 ug/L with areporting limit of 4 ug/L, using
ion chromatography. Concentrations of perchlor-
ate measured at well R-15 were very close to
both limits, and the analytical |aboratory flagged
them as estimated detections, or Jvalues. The
only detection of perchlorate at well R-15 was at
aconcentration of 4.19 ug/L measured during
the fourth sampling round conducted on May 22,
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2001. Perchlorate has not been detected at R-5,
R-7, R-9, R-9I, R-12, R-19, R-31, or CdV-15.
Otowi-1, awater supply well in Pueblo Canyon,
has shown the presence of perchlorate at
concentrations less than 6 pug/L.

11. National Environmental Policy Act

a. Introduction. The National Environmental
Policy Act (NEPA) of 1969 (42 U.S.C. 4331 et seq.)
requires federal agencies to consider the environmen-
tal impacts of proposed actions before making
decisions. NEPA also requires a decision-making
process open to public participation. All activities that
the National Nuclear Security Administration (NNSA)
or the Laboratory proposes are subject to NEPA
review. NNSA is the sponsoring agency for most
LANL activities.

NNSA must comply with the regulations for
implementing NEPA published by the Council on
Environmental Quality (CEQ) at 40 CFR Parts 1500-
1508 and the DOE NEPA Implementing Procedures as
published at 10 CFR Part 1021. Under these
regulations and DOE Order 451.B, NNSA reviews
proposed LANL activities and determines whether the
activity is categorically excluded from the need to
prepare further NEPA documentation based on
previous agency experience and analysis or whether to
prepare one of the following:

e An Environmental Assessment (EA), which
should provide sufficient evidence and analysis
for determining whether to prepare an Environ-
mental Impact Statement (EIS) or a Finding of
No Significant Impact (FONSI) for the proposed
action, or

e AnEIS, whichisadetailed written statement of
impacts with a subsequent Record of Decision
(ROD).

If an EA or an EISisrequired, NNSA isrespon-
sible for its preparation. In some situations, a LANL
project may require an EA or EIS; but, because the
project is connected to another larger action that
requires an EIS (such asthe LANL Site-Wide EIS
[SWEIS] or a programmatic EIS done at the nation-
wide level), the LANL project may be included in the
larger EIS. The LANL project isthen analyzed in the
larger action or analysis or may later tier off the final
programmatic EIS after aROD isissued. LANL
project personnel initiate NEPA reviews by compl et-
ing environment, safety, and health identification
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documents. These documents create the basis for an
NNSA NEPA Environmental Review Form, formerly
known as a DOE Environmental Checklist. The LANL
Ecology Group (ESH-20) prepares these documents
using the streamlined format as specified by LAAO.

In January 2000, LANL instituted a new NEPA,
cultural, and biological (NCB) review process known
asthe NCB Laboratory Implementation Requirement
(LIR 404-30-02). In 2001, 28 people were trained as
NCB line organization reviewers to conduct prelimi-
nary screenings that ensure compliance with appli-
cable NCB requirements. In 2001, ESH-20 held two
training courses and two refresher/update classes for
LANL NCB reviewers. ESH-20 also published the
Facility NCB Reviewer Determination Documents
(LA-UR-01-1273) in March 2001. This compendium
provides NCB reviewers with succinct and easily
referenced guidance about the operational envelopes
and capabilities for each of the 15 key facilities
analyzed in the SWEIS.

b. ComplianceActivities. In 2001, LANL sent
45 NEPA Environmental Review Formsto NNSA
compared with 61 in 2000. NNSA categorically
excluded 22 new actions and amended the categorical
exclusion for another 21 approved actions. LANL
applied NNSA “umbrella”’ categorical exclusion
determinations for 122 actions in 2001, compared with
209 in 2000. NNSA made seven EA determinations
and issued two FONSIsin 2001. Implementing the
NCB review process and the use of the SWEIS
internally at ESH-20 likely accounts for the observed
reductionsin NEPA reviews.

c. Environmental Impact Statements, Supple-
ment Analyses, and Special Environmental Analy-
ses. The Laboratory did not complete any supplement
or special environmental analysesin 2001. One draft
EIS completed in 2001 considers a LANL capability:

Draft Environmental | mpact Statement for
the Proposed Relocation of TA-18 Capabilities and
Materials at the Los Alamos National Laboratory
(DOE/EIS-0319). This draft EIS was released for
public review and comment in August 2001. It
evaluates the potential direct, indirect, and cumulative
environmental impacts associated with relocating
LANL's TA-18. The aternatives include

» using adifferent site at LANL (the Preferred
Alternative) and

 relocating to Sandia National Laboratories/New
Mexico at Albuquerque, the Nevada Test Site
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near Las Vegas, Nevada, or the Argonne National
L aboratory-West near |daho Falls, Idaho.

The EIS a'so analyzes upgrading the TA-18 facilities
at LANL. Asrequired by regulations, the TA-18
Relocation EIS also evaluates the No Action Alternative
of maintaining the operations at the current TA-18
location.

d. Environmental Assessments Completed
during 2001. Three EA-level NEPA documents were
prepared at the Laboratory in 2001. A brief description
of each EA follows.

Environmental Assessment for Coiled-Tubing
Drilling Experiment at San Ysidro, New Mexico, BLM
Rio Puerco Resource Management Area, Los Alamos
National Laboratory document LA-UR-01-2926
(2001). LANL ESH-20 staff assisted the Bureau of
Land Management (BLM) in writing this assessment of
atest method proposed to improve microdrilling
technology, develop and test miniaturized down-hole
instrumentation, and demonstrate “ proof-of-principle”
of the new technology in an appropriate geologic
setting. University of Californiaemployees, LANL, or
their contractors performed the on-site work once the
BLM issued a FONSI on June 25, 2001.

Environmental Assessment for Construction
and Operation of a New Office Building and Related
Structures within TA-3 at Los Alamos National Labo-
ratory, Los Alamos, New Mexico, NNSA-EA-1375
(July 2001). This assessment considered how to replace
the LANL Administration Building (Building 3-43) at
TA-3. This building has many identified structural,
systemic, and security problems that NNSA needsto
correct so that programmatic, management, and support
functions housed within can continue to function at
LANL with ahigh level of efficiency. The Proposed
Action isto construct and operate a multistoried office
building to house about 700 personnel, alecture hall,
and a separate multilevel parking structure. NNSA
would demolish Building 3-43 as well. A plan would be
developed to document and preserve the building’s
historic attributes. Cumulative effects of the Proposed
Action, along with past, present, and reasonably fore-
seeable actions, on LANL and surrounding lands are
anticipated to be negligible. The NNSA signed a
FONSI for this EA on July 26, 2001.

Environmental Assessment for the Proposed
Construction and Operation of a New | nteragency
Emergency Operations Center at Los Alamos Na-
tional Laboratory, Los Alamos, New Mexico, DOE/
EA-1376 (2001). This assessment considered how to
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replace the existing emergency operations center
located in TA-59 to remedy the insufficiencies and
inadequacies NNSA identified after the Cerro Grande
fire. The Proposed Action is the construction and
operation of a new Interagency Emergency Operations
Center on afive-acre site at TA-69. The 30,000-sg-ft
facility would also have a garage, a 130-car parking
lot, and a 150-ft-tall fire-suppression water storage
tank with antenna attachments. The new center and
associated structures are anticipated to have minimal
traffic, visual, and environmental effects. The siteis
currently vacant but disturbed because of prior tree-
thinning operations in this area and fire access roads.
Cumulative effects of the Proposed Action, along with
past, present, and reasonably foreseeable actions on
LANL and surrounding lands, are anticipated to be
negligible. The NNSA signed a FONSI for this EA on
July 26, 2001.

e. Environmental Assessmentsin Progress
during 2001. Five environmental assessmentswerein
various stages of development during 2001

» Environmental Assessment for the Proposed TA-
16 Engineering Complex Refurbishment and
Consolidation at Los Alamos National Labora-
tory, Los Alamos, New Mexico.

» Environmental Assessment for the Proposed
Construction and Operation of a Biosafety
Level 3 Facility at LosAlamos National Labora-
tory, Los Alamos, New Mexico.

» Environmental Assessment for the Proposed
Easement for the Construction and Operation of
a12-in. Natural Gas Pipeline by PNM in Los
Alamos Canyon, Los Alamos National Labora-
tory, Los Alamos, New Mexico.

» Proposed Future Disposition of Certain Cerro
Grande Fire Flood and Sediment Retention
Structures at Los Alamos National Laboratory.

» Environmental Assessment of the Proposed
Disposition of the Omega West Facility at Los
Alamos National Laboratory, Los Alamos, New
Mexico.

f. Mitigation Action Plans. As part of the
implementation requirements under NEPA, NNSA
prepares and is responsible for implementing Mitiga-
tion Action Plans (MAPs) (10 CFR 1021, Section 331
[a] July 9, 1996). MAPs may apply to individual or
site-wide projects and are generally project specific
and are designed to (1) document potentially adverse
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environmental impacts of a proposed action, (2)
identify impact mitigation commitments made in the
final NEPA documents (FONSIs or RODs), and (3)
establish action plansto carry out each commitment.
The MAPAnnual Report (MAPAR) reports the
implementation status of each MAP to the public.
ESH-20 coordinates the implementation of the
following NNSA MAPs at the Laboratory.

Site-Wide Environmental | mpact Statement.
DOE issued thisMAP in September 1999. The MAP
provides details about the mitigation actions found in
the ROD and tasks LANL with preparation of a
project plan to implement them. Mitigations include
specific measures to further minimize the impacts
identified in the SWEIS as aresult of operations (e.g.,
electrical power and water supply, waste management,
and wildfire) and measures to enhance existing
programs to improve operational efficiency and
minimize future potential impacts from LANL
operations (e.g., cultural resources, traditional cultural
properties, and natural resources management). The
Laboratory expects to compl ete specific measures by
FY 2006, and the enhancement of existing programs
should be implemented by FY 2003. A MAPAR is
prepared annually.

Dual-Axis Radiographic Hydrodynamic Test
Facility Mitigation Action Plan. DOE issued this
MAP in 1995. On January 14, 1999, the DARHT
MAPAR for 1998 was released to the public for
review and comment. During 2000, the Laboratory
implemented all operations-related mitigation mea-
sures. The construction-related mitigation measures
were completed in 1999. The scope of operations-
related mitigation measures included ongoing environ-
mental chemistry baseline monitoring, ongoing
monitoring of the Nake’ muu cultural resources site,
and human health and safety mitigations for opera-
tions. The DARHT MAPAR for 2000 was distributed
to NNSA public reading rooms on January 29, 2001.

Low-Energy Demonstration Accelerator
(LEDA) Mitigation Action Plan. DOE issued this
MAP in 1996. On January 29, 2001, the LEDA
MAPAR for 2000 was distributed to NNSA public
reading rooms. All MAP commitments for preventing
soil erosion and monitoring industrial NPDES outfalls
and potential wetlands formation in and around the
LEDA facility are being implemented and are on
schedule.

Special Environmental Analysis (SEA) of
Actions Taken in Response to the Cerro Grande Fire
at Los Alamos National Laboratory, Los Alamos,

54

New Mexico. The NNSA prepared and issued the SEA
in September 2000. The SEA was prepared pursuant to
the Council on Environmental Quality regulations
implementing NEPA under emergency circumstances
and NNSA NEPA regulatory requirements by provid-
ing an analysis of the Cerro Grande fire emergency
fire suppression, soil erosion, and flood control
actionsthat NNSA and LANL took from May through
November 2000. As part of the SEA, NNSA identified
various mitigation measures that must be implemented
as an extension of the fire suppression, erosion, and
flood control actions. NNSA assigned the implementa-
tion of specific mitigation measures to the LANL
management and operations contractor, UC, on
December 18, 2000[(DOE 2000)] Monitoring results
of the mitigation effectiveness and the environmental
effects of the emergency actions recognized later are
to be made available to the public through an annual
mitigation tracking report. The first annual report
covering the fiscal year beginning October 1, 2000,
and ending on September 30, 2001 will beissued in
early 2002.

Other Studies Completed in 2001. LANL
ESH-20 prepared four other NEPA-related studiesin
2001. Three of these support the proposed Advanced
Hydrotest Facility project, and the other was prepared
to support an NNSA-wide siting study for the Ad-
vanced Accelerator Applications project.

“Accelerator-Driven Test Facility Site Selection,” Los
Alamos National Laboratory document LA-UR-01-
3372 (2001).

“Preliminary Hydro-Geol ogic Assessment of the
Proposed AHF Sitein TA-53,” LosAlamos Na-
tional Laboratory document LA-UR-01-3479
(2001).

“Technical Source Document for the Proposed
Advanced Hydrotest Facility in Technical Areas 5,
53, and 72: Geology, Soils, Hydrology, and Preex-
isting Potential Contaminant Release Sites with a
Preliminary Assessment of Potential Environmental
Impacts,” LosAlamos National Laboratory docu-
ment LA-UR-01-4280 (2001).

“Cultural Resources Status of the Proposed Advanced
Hydrotest Facility Site Location in TAs-53, -72,
-73, and -5 (LANSCE Site) at Los Alamos National
Laboratory, Los Alamos, New Mexico,” Los
Alamos National Laboratory document LA-UR-01-
5721 (2001).
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12. Integrated Resources M anagement

The development and implementation of the
Integrated Resources Management Plan (IRMP) is
mandated under the ROD and MAP for the LANL
SWEIS. DOE/NNSA and LANL completed the
Preliminary Draft Integrated Resources Management
Plan (IRMP) in May 2001. The Preliminary Draft was
distributed to stakeholders and other interested parties
for review and comment in June 2001. The final IRMP
will be completed, and Laboratory-wide implementa-
tion initiated, in late 2002. The IRMP involves DOE/
NNSA and multiple LANL organizations and is being
developed as a mission-oriented tool for integrating
facility and land use planning activities with the
management of natural and cultural resources. As part
of the IRMP, LANL continued to develop severa
resource-specific management plans during 2002.

13. Cultural Resources

a. Introduction. The ESH-20 Cultural Re-
sources Team is responsible for developing the
Cultural Resources Management Plan (CRMP),
building and maintaining a database of al cultural
resources found on DOE land, supporting DOE’s
compliance with the requirements applicable to
cultural resource legislation as listed below, and
providing appropriate information to the public on
cultural resource management issues. Cultural re-
sources are defined as archaeol ogical materials and
sites dating to the prehistoric, historic, or European
contact period that are currently located on or beneath
the ground; standing structures that are over 50 years
old or are important because they represent a major
historical theme or era; cultural and natural places,
select natural resources, sacred objects and sites that
have importance to American Indians; and American
folklife traditions and arts.

b. Compliance Overview. Section 106 of the
National Historic Preservation Act, Public Law 89-
665, implemented by 36 CFR 800, requires federal
agencies to evaluate the impact of proposed actions on
cultural resources. Federal agencies must also consult
with the State Historic Preservation Officer (SHPO)
and/or the Advisory Council on Historic Preservation
about possible adverse effects on National Register of
Historic Places eligible resources.

During 2001, ESH-20 Laboratory Cultural Re-
sources Team evaluated 1026 L aboratory proposed
actions and conducted 20 new field surveysto identify
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cultural resources. DOE sent eight survey resultsto
the SHPO for concurrence in findings of effects and
determinations of eligibility for National Register
inclusion of cultural resources located during the
survey. The Governors of San Ildefonso, Santa Clara,
Cochiti, and Jemez Pueblos and the President of the
Mescalero Apache Tribe received for comment copies
of two reports to identify any traditional cultural
properties that a proposed action could affect. ESH-20
identified adverse effects to two historic buildings that
were decommissioned and decontaminated in 2001.
Personnel documented and interpreted the historic
buildings to resolve the adverse effects.

The American Indian Religious Freedom Act of
1978 (Public Law 95-341) stipulatesthat it is federal
policy to protect and preserve the right of American
Indians to practice their traditional religions. Tribal
groups must receive notification of possible ateration
of traditional and sacred places. The Native American
Grave Protection and Repatriation Act of 1990 (Public
Law 101-601) statesthat if federal activities inadvert-
ently disturb burials or cultural objects, work must
stop in that location for 30 days, and the closest lineal
descendant must be consulted for disposition of the
remains. No discoveries of burials or cultural objects
occurred in 2001. The Archaeological Resources
Protection Act (ARPA) of 1979 (Public Law 96-95)
provides protection of cultural resources and sets
penalties for their damage or removal from federal
land without a permit. No ARPA violations were
recorded on DOE land in 2001.

c. Compliance Activities.

Nake muu. Nake' muu is one of only afew
standing-walled ancestral pueblos remaining in the
Jemez Mountains. It dates from circa 1200-1325A.D.
and contains 55 rooms with walls standing up to 6 ft
high. It is one of the best-preserved ruins on the
Pajarito Plateau. The siteis ancestral to the people
from San Ildefonso Pueblo who refer to it in their oral
histories and songs. They are invited for annual visits
to Nake muu to personally view the ruins and consult
on the long-term status of the site and possible
stabilization options.

In maintaining institutional compliance with
NEPA, the ESH-20 Cultural Resources Team, as part
of the DARHT MARP, is monitoring the effects of
DARHT operations on the standing-walled masonry at
Nake' muu. In a 1997 baseline assessment, the Mesa
Verde Architectural Team suggested that the ambient
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environment posed the greatest threat to the pueblo.
This suggestion is primarily based on condition
assessment and the observation that rainfall and
snowmelt have eroded adobe mortar, rendering many
of the walls unstable. The four-year monitoring
program (1998-2001) indicates that on the average
about 1.3% of the chinking stones and 0.6% of the
masonry blocks are falling out of the walls on an
annual basis. Two test shots were fired at the DARHT
facility to evaluate electronic monitoring equipment at
Nake’ muu. Accelerometers were placed on two walls
at Nake' muu to record the events. After integrating the
records, we found a peak displacement of 0.04 mm.
Therefore, the walls only moved a maximum distance
of 40 pum during the test. Future studies will evaluate
whether the daily heating and cooling of the standing
walls can produce a similar amount of wall move-
ment. In summary, the preliminary results of this four-
year study indicate some minor changesin the
standing-walled masonry at Nake’ muu; however, a
long-term database must be established to provide the
basis for a more meaningful interpretation of monitor-
ing program results. Seq Vierra et al. (2002)|for more
information on this project.

Traditional Cultural Properties Consulta-
tion Comprehensive Plan. In 2001, the Cultural
Resources Team assisted DOE/LAAO in implement-
ing the Traditional Cultural Properties Consultation
Comprehensive Plan. This plan provides the frame-
work to open government-to-government consulta-
tions between DOE/LAAOQO and interested Native
American tribal organizations on identifying, protect-
ing, and gaining access to traditional cultural proper-
ties and maintaining confidentiality of sensitive
information. Representatives from Cochiti, Jemez,
Santa Clara and San Ildefonso Pueblos attended initial
consultation meetings. Twenty-one additional tribesin
the Southwestern United States received invitations to
participate in the Traditional Cultural Properties
consultation process.

Land Conveyance and Transfer. Public Law
105-119, November 1997, directs DOE to convey and
transfer parcels of DOE land in the vicinity of the
Laboratory to the County of Los Alamos, New
Mexico, and to the Secretary of the Interior, in trust
for the San Ildefonso Pueblo. In support of this effort,
the Cultural Resources Team conducted historic prop-
erty inventories and evaluations, as required under
Section 106 of the National Historic Preservation Act,
in preparation for the eventual transfer of lands out of
federal ownership. This effort has included the ar-
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chaeological survey of 4,700 acres of Laboratory
lands and the inventory and evaluation of 47 buildings
and structures located on the transfer parcels. In 2001,
the Cultural Resources Team developed a draft Pro-
grammatic Agreement in consultation with the Advi-
sory Council on Historic Preservation and the New
Mexico State Historic Preservation Officer. The draft
Programmatic Agreement will be distributed in the
spring of 2002 to Los Alamos County, the Pueblo of
San Ildefonso, and the interested public for comment.
Implementation of the Programmatic Agreement will
begin in the summer of 2002.

Cerro Grande Fire Recovery. The Cultural
Resources Team is conducting fire damage assess-
ments of approximately 7,500 acres of LANL property
burned during the May 2000 Cerro Grandefire. It is
estimated that team personnel will visit 519 historic
properties during the ongoing assessment activities.
The assessments include photography, eval uation of
fire impacts, global positioning system (GPS) record-
ing of site locations, site rehabilitation, and long-term
monitoring. Preliminary results of the first phase of
assessments indicate that the fire damaged the
Homestead Period wooden structures most severely,
completely destroying a number of homestead cabins.
Reassessments of National Register of Historic Places
eligibility will be required at these sites.

14. Biological Resourcesincluding Floodplain
and Wetland Protection

a. Introduction. The DOE and the Laboratory
comply with the Endangered Species Act; the Migra-
tory Bird Treaty Act; the Bald Eagle Protection Act;
Presidential Executive Order 11988, Floodplain
Management; Presidential Executive Order 11990,
Protection of Wetlands; and Section 404 of the Clean
Water Act. The Laboratory also protects plant and
animal species listed by the New Mexico Conserva-
tion Act and the New Mexico Endangered Species
Act.

b. ComplianceActivities. During 2001, the
ESH-20 Biology Team reviewed 378 proposed
Laboratory activities and projects for potential impact
on hiological resources, including federally listed
threatened and endangered (T& E) species. These
reviews eval uate the amount of previous devel opment
or disturbance at the site, determine the presence of
wetlands or floodplainsin the project area, and
determine whether habitat evaluations or species-
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specific surveys are needed. Of the 378 reviews, the
Biology Team identified 75 projects that required
habitat evaluation surveys to assess whether the
appropriate habitat types and parameters were present
to support any threatened or endangered species; of
those, 35 were identified as having floodplains or
wetlands issues. As part of the standard surveys
associated with the Threatened and Endangered
Species Habitat Management Plan (HMP), the
Biology Team conducted approximately 30 species-
specific surveys to determine the presence or absence
of athreatened or endangered speciesat LANL. The
Laboratory adhered to protocols set by the US Fish
and Wildlife Service and to permit requirements of the
New Mexico State Game and Fish Department.

c. Biological Resource Compliance Docu-
ments. In 2001, the Biology Team prepared 20
biological resource documents, such as biological
assessments, biological evaluations, floodplains and
wetlands assessments, and other compliance docu-
ments. These documents included, among others, a
biological assessment of the conveyance and transfer
of land tracts (Haarmann and L oftin 2007)) and a
floodplains and wetlands assessment for the potential
effects of the Wildfire Hazard Reduction Plan (Marsh
2001). DOE determined that these projects may affect,
but are not likely to adversely affect, individuals of
threatened and endangered species or their critical
habitat; the US Fish and Wildlife Service concurred
with these determinations. The Biology Team contrib-
uted to the continued implementation of the Threat-
ened And Endangered Species Habitat Management
Plan (CANLC_T1998b]] Site plans were successfully used
to further evaluate and manage the threatened and
endangered species occupying DOE/L aboratory
property.

d. Effects of the Cerro Grande Fire. During
2001, the continuing effects of the Cerro Grande fire
of 2000 had the greatest impact to ecological re-
sources. During 2001, we began modifying the HMP
to reflect post-fire habitat changes. The Laboratory
completed several contaminant studies and continued
risk assessment studies on the food chain for threat-
ened and endangered species habituating Laboratory
lands, including potential impacts from the fire.
Studies continued also on soils, vegetation, and
erosion. Fire mitigation measures were undertaken as
well in projects such as the Wildfire Hazard Reduction
Project that ESH-20 oversaw.
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C. Current I ssues and Actions

1. Compliance Agreements

a. New Mexico Hazar dous Waste M anage-
ment Regulations Compliance Orders. On June 25,
1998, the Laboratory received CO-98-02 that alleged
two violations of the NM Hazardous Waste Manage-
ment Regulations for the storage of gas cylinders at
TA-21. NMED proposed civil penalties of over
$950,000. The Laboratory filed its answer to the CO
on August 10, 1998, meeting the compliance schedule
by demonstrating that all gas cylinders had been
disposed of properly. Efforts to resolve this CO
continued during 2001.

On December 21, 1999, the Laboratory received
CO0-99-03. It covered the alleged deficiencies the
NMED Hazardous and Radioactive Materials Bureau
discovered during a five-month inspection that took
place in 1997. The inspection was called “wall-to-
wall” because NMED personnel walked every space
at the Laboratory—storage areas, laboratories,
hallways, stairwells, and the areas around buildings—
looking for improperly stored hazardous chemicals. In
past inspections, only designated storage areas were
included. Twenty-nine deficiencies were alleged with
over $1 million in proposed penalties. The Laboratory
prepared and submitted its response to the CO and
regquested a hearing during 2000. Negotiations
continued during 2001.

The Laboratory received CO-99-01 on December
28, 1999, in response to the NMED inspection
conducted between August 10 and September 18,
1998. The inspection team visited approximately 544
sites at the Laboratory. Thirty violations were alleged
in the CO. Total penalties proposed were almost
$850,000. The Laboratory prepared and submitted its
response to the CO and requested a hearing during
2000. Negotiations to resolve this CO are expected to
begin in 2002.

b. Notice of Violation. The NMED issued an

NOV to UC and DOE on October 9, 2001, as a result
of the 2001 RCRA hazardous waste compliance
inspection (April 23 to the end of August 2001). The
NOV identified 18 categories of violations, each with
one or more instances of aleged noncompliance. The
types of issues described ranged from waste determi-
nations, generator’s control of waste, exceeding waste
storage time, incompatible chemical storage, training,
emergency response, waste manifesting, mixed waste
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management under the site treatment plan, waste piles,
and prevention of releases. UC/DOE'’s response to the
NOV isdueto NMED on February 4, 2002.

D. Consent Decree

1. Clean Air Act Consent Decr ee/Settlement
Agreement

During 1997, DOE and the Laboratory Director
entered into a Consent Decree and a Settlement
Agreement to resolve alawsuit that the Concerned
Citizens for Nuclear Safety filed. The lawsuit, filed in
1994, aleged that the Laboratory was not in full
compliance with the CAA Radionuclide NESHAP, 40
CFR 61, Subpart H. The decree and agreement require
actions that will continue through 2002 and, depend-
ing upon the results of the independent audits, may
continue through 2004. All of the provisions of the
decree and agreement were met during 2001 and are
described in detail at http://www.air-quality.lanl.gov/
ConsentDecree.htm on the World Wide Web.

E. Significant Accomplishments

1. Follow-Up to the Cerro Grande Fire

Following the Cerro Grande fire, the Laboratory’s
Emergency Rehabilitation Team (ERT) completed
initial assessments and land rehabilitation treatments.
The rehabilitation effort on LANL property lasted for
approximately 10 weeks. Crews treated approximately
1600 acres using methods much like those used by the
Cerro Grande fire Burned Area Emergency Rehabilita-
tion (BAER) team.

To determine the success of the treatments applied,
LANL has developed the Burned Area Rehabilitation
Treatment (BART) system. BART is a Geographic
Information System (GI S)-based tracking and moni-
toring system designed to identify and generate
reports of additional work needed in the treatment
units based on field assessments. Field crews collect
information on the fire recovery process by document-
ing recovery on BART field forms and photo points.
Comparison of pictures of the same site, over time,
will provide visual evidence of vegetation changes
and site recovery.

Two rounds of field assessments, implementing the
BART field forms, were conducted in 2001. The first
inspections began in May 2001 and were completed
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by June 10, 2001. The crews filled out field forms and
established photo points at each treatment areas. The
information collected was entered into the BART
database. The second assessment occurred in Decem-
ber, although conditions were not ideal for observa-
tions because of snow in some units.

In general, the rehabilitation units are in good to
excellent condition. In most of the units, the seeded
vegetation is established and providing ground cover.
Very few wattles were damaged. Most damage was
due to poor installation, animals tearing apart the
wattles to get to the straw, and blowouts in some of
the channel placements. A high percentage of the
wattles contained sediment; however, because the
ground cover and vegetative growth were excellent,
the sediment-filled wattles did not cause great
concern. The crews observed very little evidence of
down-cutting below wattles or rill erosion on the
slopes. Most of the mulch has been incorporated with
the vegetation; however, in some areas the mulch has
been blown away by high winds. In general, the
rehabilitation treatments have stabilized the exposed
soil in the rehabilitation units.

Restoration activities conducted last year were
successful in establishing ground cover on areas
burned by the Cerro Grande fire. Table 2-15 details
the results of the BART survey in 2001. Vegetative
cover conditions improved from June to December.
The 2001 monsoon season was relatively short-lived
and did not produce significant storms over the burn
units on the LANL site. Effective ground cover
decreased from June to December (although snow and
late season conditions may have influenced the
surveyor’s estimations). We will continue to use the
BART system to track the recovery of and monitor the
rehabilitation units over the next few years. We will
maintain existing treatments and apply additional
treatments, as needed.

F. Significant Events

1. Effect of the Events of September 11

Because of heightened security awareness after the
terrorist attack on the United States, DOE and the
Laboratory examined the material available on the
Laboratory’s World Wide Web sites and moved some
information behind the Laboratory’s firewall. At this
time, the EIS, the ESR, and certain other documents
may not be available online to the general public.
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Table 2.15. BART Survey Resultsfor 2001

BART Survey Vegetative Cover (%)@ Effective Ground
Cover (%)b

June 2001°¢ 36.7 62.1

December 20014 45.2 56.7

8/ egetative cover is new and existing plant growth.
bEffective groundcover includes vegetative cover plus nonliving litter, mulch,

needlecast, and deadfall.
€39 units inspected.
d37 units inspected.

G. Awards

1. Achievement Awards

a. DOE. Members of the ESH-18 NPDES team
won a 2001 DOE Albuguerque Operations Perfor-
mance Excellence Award for the Laboratory’s NPDES
permit application.

b. LosAlamosAchievement. A member of
ESH-19 received a L os Alamos A chievement Award
for her outstanding accomplishments facilitating the
treatment and disposal of 300 containers of potentially
explosive reactive materials, which enabled the
Laboratory to meet its commitment to DOE to
evaluate both the policy on the shelf-life of such
chemicals and the hazard level of the chemical
inventory.

2. Pollution Prevention Awards

a. DOE Pollution Prevention Awards. The
Laboratory won two out of five nominations submit-
ted for the Department of Energy Pollution Prevention
(P2) Awards. The DOE P2 Awards Program rewards
pollution prevention, recycling, and affirmative
procurement activities completed or performed in
fiscal year 2001. These awards are typically given out
by the Secretary of Energy at a ceremony in Washing-
ton. The winners are as follows:

 Creating Jobs and Awareness through a Native
American Recycling Center (http://
emeso.lanl.gov/eso_projects/p2_awards/
DOE_P2/DOE_p2/NambeAward3Fweb1.pdf)

Thisinnovative project addresses two problems
facing northern New Mexico: high unemploy-
ment and poverty and increasing strains on waste
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management infrastructure. Nambé Pueblo, in
partnership with the Laboratory and JCNNM,
has stepped forward to help reduce waste and
pollution, build community awareness, and
create viable economic opportunitiesin the
region. These partners have launched arecycling
facility that provides jobs, services recycling
needs of surrounding communities, redirects
landfill waste and construction debristo alterna-
tive uses, and promotes education and outreach.

* Closing the Circle on One Problematic Nitrate
Waste Stream at Los Alamos National
Laboratory’s Nuclear Materials Technology
Division (http://emeso.lanl.gov/eso_projects/
p2_awards'DOE_P2/
DOE_p2.nmt2_nomination1\Web.pdf).

The Actinide Process Chemistry Group has
closed the circle on one of the most problematic
waste streams in the DOE complex: plutonium-
contaminated nitric acid. The Nitric Acid
Recovery System (NARS) at the Plutonium
Processing and Handling Facility at TA-55isa
distillation process that recycles acid used for
plutonium dissolution and recovery. NARS
virtually eliminates this waste stream. NARS
allows LANL to avoid discharges of TA-55-
generated nitrates to the environment. NARS
also recycles 100% of radioactivity back into the
system, generating activity-free product water.
The return on investment was 128% on a
$2,000,000 capital cost.

Members of the NPDES team and Facility and
Waste Operations (FWO) Waste Facility Management
Unit teamed up for a 2001 DOE Pollution Prevention
National Runner Up Award and a Certificate of
Achievement, “ Greening the Government” Award,
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White House Task Force on Recycling, for improve-
ments in wastewater quality and pollution prevention
at the TA-50 RLWTF.

b. Green Zia Awards. In 2001, seven Labora-
tory organizations and projects received recognition
from the New Mexico Green Zia Environmental
Excellence program for their noteworthy environmen-
tal performance in pollution prevention. The Environ-
mental Science and Waste Technology (E), Human
Resources, and Engineering Science and Applications
divisions won Achievement Awards. Los Alamos
Business Operations and FWO divisions, Nuclear
Materials Technology’s PIT Disassembly and Surveil-
lance Tech Group, and Aramark, the Laboratory’s food
service provider, won Commitment Awards. It isthe
second year in arow that E Division earned achieve-
ment-level recognition. Governor Gary Johnson and
State Environment Department Secretary Peter
Maggiore recognized the seven Laboratory organiza-
tions at a ceremony in La Cienega.

Recognition at the Commitment Level indicates
that independent program examiners and judges
believe the organization’s management has made a
strong commitment to pollution prevention and the
organization is establishing a basic, systematic
pollution prevention program. Recognition at the
Achievement Level shows that examiners and judges
believe the organization has devel oped its pollution
prevention program into a prevention-based environ-
mental management system and can demonstrate
measurabl e results. The Environmental Stewardship
Office (E-ESO) coordinates Green Zia activities at the
Laboratory. The NMED sponsors the Green Zia
program, and the New Mexico Environmental
Alliance, a partnership of state, local, and federal
agencies, academia, private industry, and environmen-
tal advocacy groups, administers it.

Descriptions of the award-winning efforts are
available at http://emeso.lanl.gov/eso_projects/
green_zia/Successes/sucesses.html on the World Wide
Web.
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c. Laboratory Pollution Prevention Awar ds.
E-ESO presents these awards to organizations at the
Laboratory to recognize the pollution prevention
successes of individuals or teams that have minimized
waste, conserved water or electricity, reduced air or
water pollution, or procured products with recycled
content. Award summaries are available at http://
emeso.lanl.gov/eso_projects/p2_awards/01P2.html on
the World Wide Web. Summaries of projects specific
to environmental compliance and monitoring are
presented below.

An ESH-19 employee received a Pollution Preven-
tion Award for devising an analytical tool to accu-
rately determine whether tritium is present in awaste
sample to avoid mischaracterization of the waste.

Members of the ER Project took a proactive
approach to categorizing clean waste and were able to
prevent 2,400 y3 of waste from going to a TSCA
facility.

Members of ESH-18, working with ateam from the
TA-50 RLWTF, fine tuned a new treatment process
that reduced the amount of both radioactive material
and nitrates discharged by 94% from CY 1999. Asa
result, the facility had no violations of the New
Mexico discharge standards, no violations of NPDES
permit limits, and no exceedances of the DOE water
quality standards. In addition, FWO personnel won an
award for implementing water conservation measures
for dissolution of the clarifier chemicals, lime, and
ferric sulfate, saving 650,000 gal. of potable water
each year.

Members of ESH-18, ESH-19 and JCNNM
investigated the source of PBCs found in sewage
sludge at the TA-46 SWS and discovered remnants of
old PCB spillsin sewer lines. The lines were cleaned,
allowing safe disposal of 23.5 dry tons of sanitary
treatment solids as non-TSCA regulated waste.
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3. Environmental Radiological Dose Assessment

contributing authors:
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Abstract
We calculated potential radiological doses to members of the public who may be exposed to Los

Alamos National Laboratory (LANL or the Laboratory) operations. The population within 80 km of LANL
received a collective dose of 1.6 person-rem, which is consistent with previous years. The calculated
maximum off-site radiation dose to a member of the public from Laboratory sources was at East Gate and
was 1.9 mrem. The cal culated maximum on-site individual exposure to a member of the public is 4.2
mrem, which compares with 13 mremin 2000. No health effects would be expected from these doses. We
also concluded that there was no significant dose related to LANL activities from ingesting locally
gathered food and water in Los Alamos or White Rock. Smilarly, dose assessments of the aftermath of the
Cerro Grande fire demonstrated that no significant doses could be attributed to the fire. Doses to nonhu-
man biota in the LANL area are well below the Department of Energy’s interim standards for the protec-

tion of biota.
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A. Overview of Radiological Dose Equivalents

Radiological dose equivalents presented here are
calculated doses received by individuals exposed to
radiation or radioactive material. The “effective dose
equivalent” (EDE), referred to here as “dose,” has
been calculated using “radiation weighting factors’
and “tissue weighting factors’ to adjust for the effects
of the various types of radiation on the various tissues
in the body. The final result, measured in mrem, isa
measure of the overall risk to an individual, whether
from external radiation or contact with radioactive
material. For example, 1 mrem of gammaradiation is
effectively equivalent to 1 mrem from inhalation of
plutonium.

Federal government standards limit the dose that
the public may receive from Los Alamos National
Laboratory (LANL or the Laboratory) operations. The
Department of Energy (DOE 1993) public dose limit
to any individual is 100 mrem per year received from
al pathways (i.e., all waysin which people can be
exposed to radiation, such as inhalation, ingestion, and
direct radiation). The dose standard of the Environ-
mental Protection Agency (EPA), which is codified in
the Code of Regulations (40 CFR 61: EPA 1986),
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further restricts the dose received from airborne
emissions of radionuclides to 10 mrem per year. These
doses are in addition to exposures from natural
background, consumer products, and medical sources.
Doses from public water supplies are also limited
according to the Safe Drinking Water Act, either by
established maximum contaminant levels for some
radionuclides or by dose (4 mrem/year for man-made
radionuclides, beta/photon emitters) (EPA 2000); see
Appendix A.

B. Public Dose Calculations

1. Scope

The objective of our dose calculationsis to report
incremental (above-background) doses caused by
LANL operations. Therefore, we do not include dose
contributions from radionuclides present in our natural
environment or from radioactive fallout unless we
identify LANL as the source for these radionuclides.
Annual radiation doses to the public are evaluated for
three principal exposure pathways:. inhalation,
ingestion, and direct (or external) radiation. We
calculate doses for the following cases:

65



3. Environmental Radiological Dose Assessment

(1) theentire population within 80 km of the
Laboratory;

(2) the maximally exposed individual (MEI) who is
not on LANL/DOE property (referred to asthe
off-site MEI);

(3) theon-site MEI, defined as a member of the
public who is on LANL/DOE property, such as
Pajarito Road;

(4) residencesin Los Alamos and White Rock; and

(5) residences adjacent to Acid Canyon.

2. General Considerations

We use the standard methods recommended by
federal agencies to determine radiation doses (DOE
1988a, 1988b, 1991; EPA 1988, 1993, 1997; and NRC
1977). We begin with measurements and extend these
with cal culations using standard models and methods
that are used worldwide.

a. Direct Radiation Exposure. Direct radiation
from gammas or neutrons is measured at more than
100 locations near LANL (Chapter 4, Sections C and
H). Doses above natural background are observed near
Technical Area (TA) -3, TA-18, TA-53, and TA-54.

To receive a measurable dose, a member of the
public must be within a few hundred meters of the
source, e.g., on Pgjarito Road. At distances more than
1 km, the inverse-square law combined with scattering
and attenuation in the air reduces the dose to much
less than 0.1 mrem per year, which cannot be distin-
guished from natural background radiation. In
practice, the only significant doses from direct
radiation are on Pajarito Road, either from TA-3-130
or from TA-18. Operations at TA-3-130 ceased when
thisfacility closed in July 2001, so the largest dose to
amember of the public thisyear was from TA-18to a
person on Pajarito Road (Section C.3. of this chapter).

To estimate the dose to the public, we combine the
measurements of gamma and neutron dose with an
occupancy factor. We follow standard guidance and
assume continuous occupancy (i.e., 24 hours per day
and 365 days per year) for residences and places of
business. For locations such as Pajarito Road, where
exposure is periodic, we multiply the measured dose
by an occupancy factor of 1/16 (NCRP 1976.)

b. Airborne Radioactivity (Inhalation Path-
way). At distances more than afew hundred meters
from LANL sources, the dose to the public is almost
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entirely from airborne radioactive material. Whenever
possible, we use the direct measurements of airborne
radioactivity concentrations measured by AIRNET and
reported in Chapter 4, Section A. All of these measure-
ments result in an annual dose to a member of the
public that is less than 0.1 mrem. Where local concen-
trations are too small to measure, we calculate the
doses using the standard model, CAP88, that combines
source-term information with meteorological datato
estimate where the released radioactive material went.

AIRNET does not measure some of the nuclide
emissions from the Los Alamos Neutron Science
Center (LANSCE). These emissions are measured at
the stacks (Chapter 4, Section B), and we use CAP388
to calculate the resulting doses (Chapter 3, Section C).
Because the radioactive half-lives are short, these
doses decrease steeply with distance; e.g., the annual
doseis 1.4 mrem at East Gate 1 km to the north of
LANSCE and islessthan 0.01 mrem at alocation in
LosAlamos 5 km to the west-northwest.

c. Food (Ingestion Pathway). A food typeis
considered a potentially significant exposure pathway
if it contains radioactive material that is detected above
background concentrations. Chapter 6 reports the
measurements of the radioactive content of foods, and
Table 3-1 summarizes the resulting ingestion doses.
These measurements of radioactive content in food
include background radioactivity (including man-made
radioisotopesin fallout).

The general process for calculating ingestion doses
isto multiply the amount of each radionuclidein a
food product by a dose conversion factor for that radio-
nuclide (DOE 1988b). We collected and analyzed
many different types of food products for their radio-
nuclide content. Table 3-1 lists the doses from ingest-
ing unit quantities of these foods, but we did not cor-
rect them for background or regional concentrations.

The dose from consuming a pound of elk or deer
boneis similar to the amounts reported in previous
years, less than 0.06 mrem. This dose is almost entirely
from strontium-90, which islike calcium and so
concentrates in bone. The amount of strontium-90 in
animals collected near LANL isnot statistically
different from those collected far from LANL, which
indicates that the strontium-90 is mostly attributable to
global fallout and not to LANL.

The dose from consuming a pound of fish isless
than 0.001 mrem and is also mostly from strontium-90.
Because the fish downstream of LANL do not have
significantly higher concentrations than fish upstream,
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Table 3-1. Ingestion Doses from Foods Gathered or Grown in
the Area during 2001

Dose per Pound 2s?
(mrem/Ib) (mrem/Ib)
Deer
Regional 4.1E-4 muscle 3.8E-4
4.0E-2 bone 1.4E-2
San Ildefonso Pueblo 1.09E-04 muscle 1.42E-04
3.41E-02 bone 6.59E-03
Tesuque Pueblo 1.32E-04 muscle 1.92E-04
2.46E-02 bone 4.70E-03
Elk
Regional Background 5.12E-04 muscle 6.34E-04

5.92E-02 bone 3.86E-02
Regional Background near LANL 6.13E-05 muscle 6.71E-04
5.23E-02 bone 4.00E-02

Fish
Game Fish Upstream 6.00E-04 2.90E-04
Game Fish Downstream 7.20E-04 4.60E-04
Nongame Fish Upstream 9.10E-04 3.30E-04
Nongame Fish Downstream 8.70E-04 4.40E-04
Prickly Pear
Regional Background 2.69E-03 4.32E-03
LosAlamos 7.00E-03 4.07E-03
San lldefonso 7.10E-03 4.74E-03
Produce
Regional Background 2.40E-04 2.12E-04
On LANL 1.70E-04 2.89E-04
LosAlamos 5.02E-04 4.15E-04
White Rock 3.92E-04 6.63E-04
Cochiti 4.28E-04 5.15E-04
San lldefonso 2.75E-04 2.78E-04

@This column is the two-standard-deviation (2s) uncertainty. Where the
dose is greater than 2s, the dose is considered statistically significant with
95% confidence and is indicated by bold text.
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the strontium-90 is mostly attributable to global fallout
and not to LANL.

Thisyear, local samples of prickly pear contained
more strontium-90 than regiona samples; however,
last year’s regional samples contained more than either
regional or local samples collected this year. These
fluctuations appear to be within statistical variability
and do not point to LANL as the source of the stron-
tium-90. The prickly pear samples also contain a small
but measurable concentration of uranium, but the isoto-
pic ratios are consistent with natural uranium. \We con-
clude that the prickly pear data do not indicate a sig-
nificant dose attributable to LANL.

The dose from consuming a pound of vegetable or
fruit produce from Los Alamos is estimated as about
0.0005 mrem per pound (the statistical significanceis
marginal). Most of this dose is again from strontium-
90, which is most likely from global fallout. Fallout is
scavenged by rainfall and therefore tends to be higher
in regions of higher rainfall. We conclude it is probably
not attributable to LANL. Whatever the origin, the
average resident of Los Alamos who consumes 30
pounds of local produce per year would receive an
annual dose of 0.015 mrem from this produce.

In summary, we conclude that the LANL contribu-
tion to the food dose is too small to measure and is
much less than 0.1 mrem per year.

d. Water (Ingestion Pathway). Kraig and
Gladney (2001) collected 30 tap water samples: 10
from LosAlamos; 10 from White Rock; 3 from Santa
Fe; 2 from Espafiola; and one each from Chimayo,
Dixon, El Rito, Jemez, and Pojoaque. Each sample was
analyzed for tritium, strontium-90, cesium-137,
uranium-234, uranium-235, uranium-238, plutonium-
238, plutonium-239, and americium-241. For each
radionuclide, the minimum detectable activity was
sufficient to measure a potential dose less than
0.1 mrem per year.

At all locations and for al radionuclides except
uranium, the doses were much less than 0.1 mrem per
year. Natural uranium in the drinking water contributes
adose of about 0.1 mrem per year in LosAlamos
County and somewhat more in Santa Fe and the Rio
Grande valley.

In summary, we conclude that the LANL contribu-
tion to the drinking-water dose istoo small to measure
and is much less than 0.1 mrem per year.

e. Sail (Direct Exposure Pathway). We report
measurements of radionuclide concentrationsin
surface soil in Chapter 6. These radionuclides in soil
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contribute to dose through the air pathway, which is
evaluated in Section B.2.b; through ingestion of food,
which is evaluated in Section B.2.c; and through
gammaradiation, which is evaluated in Section B.2.a
and is further evaluated here.

Almost all the gamma radiation from soilsis from
cesium-137, which contributes less than 1 mrem per
year. The other radionuclides contribute much less
than 0.1 mrem per year.

Cesium-137 is a product of global fallout from
nuclear weapons tests and is found worldwide in
concentrations similar to those reported in Chapter 6.
Two publications, Fresquez et al., 1996, and Fresquez
et al., 1998, conclude that the concentrations reported
in Chapter 6 are the result of global fallout. Fallout is
scavenged by rainfall, so the concentrations are higher
in regions where the rainfall is higher; and, for this
reason, the concentrations are higher in Los Alamos
County than in the Rio Grande valley. In the Environ-
mental Surveillance Report for 2000 (ESP 2001), we
reported a 2000 dose of 0.14 mrem from radionuclides
in soil, with areported 1 standard deviation of
0.4 mrem. This dose was calculated in the past by
subtracting regional soil concentrations from local soil
concentrations and modeling the net difference using a
modified residential scenario. The resulting dose was
very conservative, statistically not significant, and
does not contribute measurably to the annual dose to
the MEI.

In summary, we conclude that the LANL contribu-
tion to dose from soil istoo small to measure and is
less than 0.1 mrem per year.

f. Release of Property. The Laboratory releases
surplus items of property to the general public.
Laboratory Implementation Requirement L1R-402-
700-01.0, “Occupational Radiation Protection.
Chapter 14, Part 3. Releasing Items,” describes the
requirements for release of such property. In keeping
with the principle of maintaining radiation dose levels
to “AsLow As Reasonably Achievable,” it is Labora-
tory policy to not release any property with residual
radioactivity. Therefore, the general public receives no
additional dose through the release of personal
property for uncontrolled use by the general public.

C. Dose Calculations and Results

1. Population within 80 km

We used the local population distribution (Figure
3-1) to calculate the dose from Laboratory operations
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during 2001 to the population within 80 km (50 miles)
of LANL. Approximately 277,000 persons live within
an 80-km radius of the Laboratory. We used county
population estimates provided by the University of
New Mexico Bureau of Business and Economic
Research (BBER). These statistics are available at
http: //Ammw.unm.edu/~bber/.

The collective dose from Laboratory operationsis
the sum of the estimated doses for each member of the
public within an 80-km radius of LANL; for example,
if two persons each receive 3 mrem, the collective dose
is 6 person-mrem. This dose results from airborne
radioactive emissions; other potential sources, such as
direct radiation, are essentially zero. We calculated the
collective dose by modeling the transport of radioac-
tive air emissions using CAP88, an atmospheric disper-
sion and dose calculation computer code.

The 2001 collective population dose attributable to
Laboratory operations to persons living within 80 km
of the Laboratory was 1.6 person-rem, which compares
with 1 person-rem reported for 2000. This increased
dose resulted from increased stack releases as de-
scribed in Chapter 4, Section B. Tritium increased
because of decommissioning TA-33 and TA-41 and
also because of an unplanned tritium release from the
Weapons Engineering Tritium Facility (WETF) on
January 31, 2001. Also, LANSCE emissions increased
because of changes to the 1L -target water-cooling
system. Tritium contributed about 73% of the dose;
short-lived air activation products such as carbon-11,
nitrogen-13, and oxygen-15 from LANSCE contrib-
uted about 26%; and plutonium, uranium, and ameri-
cium contributed |ess than 1%.

No observable health effect is expected from these
doses.

2. Off-Site MEI

The off-site MEI is a hypothetical member of the
public who, while not on DOE/LANL property,
received the greatest dose from LANL operations. The
location of the off-site MEI was at East Gate along
State Road 502 entering the east side of Los Alamos
County. East Gate is hormally the location of greatest
exposure because of its proximity to LANSCE. During
L ANSCE operations, short-lived positron emitters such
as carbon-11, nitrogen-13, and oxygen-15 are released
from the stacks and diffuse from the buildings. These
emitters release photon radiation as they decay,
producing a potential radiation dose.

Asdiscussed in Chapter 4, Section B, the LANSCE
stack emissions were larger this year as aresult of
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changes to the 1L -target water-cooling system. There-
fore, the MEI dose was 1.9 mrem this year compared
with 0.64 mrem in 2000.

We modeled the dose from LANSCE and from the
LANL stacks using CAP88. The CAP88-modeled
doses were 1.4 mrem from the LANSCE stack, 0.1
mrem from LANSCE diffuse emissions, 0.1 mrem
from the tritium stacks, and 0.2 mrem from other
LANL stacks. To thistotal, we add 0.1 mrem from the
radionuclides measured at the AIRNET station,
although thisis primarily from tritium, which has
already been accounted for in the CAP88 model
(Jacobson 2002).

The total annual dose, 1.9 mrem, isfar below the
applicable standards, and we conclude it causes no
observable health effects.

3. On-Site MEI

The on-site MEI is amember of the public on
Pajarito Road who passes LANL TA-18. Dosimeters
that are sensitive to neutron and photon radiation are
located on Pajarito Road. We collected data continu-
ously throughout 2001 (Chapter 4, Section C), and
these data allow us to calculate doses that might have
been received by members of the public. After subtract-
ing the dose from natural background, the total dose
(during 24 hours a day and 365 days ayear) was
67 mrem. Following the guidance of the National
Council on Radiation Protection and Measurements
(NCRP 1976), we multiplied thistotal by 1/16 to
account for occupancy (an occupancy factor of 1/16
corresponds to an average of half an hour of exposure
every 8-hour workday). This calculation yields a
maximum dose of 4.2 mrem to a member of the public
during 2001.

We report this dose as a conservative upper bound
of the doses that people passing near this facility
frequently might have received. All other pathways,
including CAP88 calculations for the air pathway, add
less than 0.1 mrem to the calculated dose. Thisdoseis
about 4% of the DOE public all-pathway dose limit of
100 mrem.

4, Dosesin LosAlamos and White Rock

In this section, we discuss the doses to residentsin
LosAlamos and White Rock. We used the AIRNET
data (reported in Chapter 4, Section A) to calculate the
average air concentrations for the 21 perimeter stations
near Los Alamos and White Rock and subtracted the
average of the concentrations at the 4 regional stations.

Environmental Surveillance at Los Alamos during 2001
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These concentrations were converted to doses using
the factors in DOE 1988b, assuming a breathing rate
of 1 m3/hr, and continuous occupancy. To these doses,
we added the contributions from LANSCE, calcul ated
using CAP88 for two representative locations: 5 km
west-northwest of LANSCE in Los Alamos and 6.8
km southeast of LANSCE in White Rock.

a. LosAlamos. During 2001, the contributions
to the dose at an average Los Alamos residence were
0.006 mrem from LANSCE, 0.005 mrem from
plutonium, 0.003 mrem from americium, and 0.003
mrem from tritium; these add to 0.017 mrem. All other
nuclides contribute less than 0.001 mrem.

b. White Rock. During 2001, the contributions
to the dose at an average White Rock residence were
0.009 mrem from LANSCE, 0.001 mrem from
plutonium, 0.001 mrem from americium, and 0.002
mrem from tritium; these add to 0.013 mrem. All other
nuclides contribute less than 0.001 mrem.

See Section B.2 in this chapter for a discussion of
the contributions from direct radiation, food, water,
and soil; each was too small to measure and less than
0.1 mrem. Therefore, the total annual dose from all
pathways was much less than 0.4 mrem.

5. Acid Canyon

The south fork of Acid Canyon was remediated
from September 12 through November 9, 2001. Both
the DOE Oversight Bureau of the New Mexico
Environment Department (NMED) and the contractor,
Washington Group International Inc. (WGII), col-
lected air samples during the remediation activities.
From these results, we cal cul ate the dose at the nearest
residence, 170 m north of the work site.

NMED measured 3.6E-14 Ci/m3 of transuranics
(primarily plutonium-239) at alocation within the
roped-off work site and about 10 m north of the main
work activities. This measurement was made during
two workweeks of 40 hours each. We take this as the
concentration for the full 336 work hours and calcu-
lated 8.7E-15 Ci/m?3 averaged over the 1392 hours
from September 12 to November 9. Also, WG|
measured the following transuranic concentrations
averaged over 1392 hours: 2.4E-15 Ci/m3 at 20 m,
3.3E-14 Ci/m3 a 5 m, and 6.9E-14 Ci/m3 at 3m.
These concentrations are more than two orders of
magnitude below the occupational standard of 6E-12
Ci/m3 for class-Y transuranics.

These four concentrations are proportional to x -8,
where X is the average distance from the work
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activities to the air sasmpler. This model corresponds to
the prediction by the CAP88 atmospheric-dispersion
program for class-C atmospheric stability. This model
predicted that the average concentration at the nearest
residence was 5E-17 Ci/mS3. The estimate is conserva-
tive because it applies to smooth and flat terrain,
whereas the trees and canyon walls reduce the
concentration. For comparison, the CALPUFF
program cal culated an average concentration of
2.5E-17 Ci/m?3 at the residence.

These concentrations are well below the EPA
standard of 2E-15 Ci/m3. The dose to a member of the
public who breathes 5E-17 Ci/m?3 of transuranics for
1392 hoursis 0.04 mrem, which is well below the
10-mrem dose limit allowed by EPA regulations.

6. Potential Dose Implicationsin the Aftermath
of the Cerro Grande Fire

The burning of many acres of trees and ground
cover during the Cerro Grande fire created the
possibility of enhanced flooding in the canyons
draining the east-facing side of the Jemez Mountains.
Several of these watersheds (Los Alamos, Mortandad,
and to alesser extent Pgjarito) have residual contami-
nation from LANL operations. However, during the
past 50 years or so, radioactive fallout (from world-
wide uses of radioactive materials) has accumulated in
soils, vegetation, and duff and represents a much
larger source term available for mobilization by
rainfall and/or flooding.

Our analysis considers two principal exposure
scenarios: (1) to aresident who may have lived near
contaminated sediments transported by and deposited
from post-Cerro Grande runoff and (2) to individuals
who may have been exposed to or used Rio Grande
water contaminated by runoff events.

a. Exposure Assessment for Lower Los
Alamos Canyon. During late 2001, rainstorms caused
runoff throughout the L os Alamos Canyon watershed,
in particular in Pueblo Canyon on July 2. After that
event, we collected samples from locations in the
reach near Totavi from layers representing a variety of
sediment sizes within the deposits to determine if
radionuclide distributions had changed from the
previous year. We compared post-fire and flooding
2000 and 2001 data from Totavi with those from a
pre-fire reference site immediately upstream from
Totavi and with background soils and sediment data
from many areas believed to be independent of LANL
impacts.
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Our analysis of the 2001 data indicated that
cesium-137 and americium-241 were the only
radionuclides seen in the Totavi area that were above
background and pre-fire concentrations. Therefore, we
considered only these radionuclides in the radiological
dose assessment of potential Cerro Grande impacts at
Totavi. The average cesium-137 concentration near
Totavi of was about 0.56 pCi/g above the pre-fire
concentrations. Americium-241 occurred at
0.014 pCi/g above pre-fire concentrations.

Our scenario involves children playing in the
stream area among potentially contaminated sedi-
ments (ESP 2001; Kraig et a., 2002). The children are
assumed to spend 4.4 hours each day (EPA 1997,
Table 5-4) in an area extending 300 meters along the
stream with the floodplains and banks 5 meters on
each side (10 m wide). Based on our observations of
deposited ash, only about 600 m? of this 3,000-m?
exposure unit contained contaminated sediments from
the post-fire deposition. The scenario is presented
according to the various exposure pathways that could
have been significant.

Inhalation Pathway

While playing, the hypothetical children breathe at
arate of 1.9 m3 per hour. Thisrate is an average
respiration level for children doing heavy activities
(EPA 1997, Table 5-23). The dust in the air they
breathe is assumed to come from the local (10-m x
300-m) area and does not mix with air outside the
3,000-m? area. For our calculations, we assumed
100 pg/m3, avalue that we consider represents an
upper limit. By multiplying the concentration of a
contaminant in soil by the fraction of the area that was
contaminated and the dust-loading value, we cal cu-
lated the concentration in air of that contaminant.

After we calculate the air concentration for each
radionuclide, we can calculate the inhalation dose
associated with that radionuclide. We multiply the air
concentration by the amount of air breathed, the
exposure frequency (4.4 h/day), exposure duration
(365 days), and then by an inhalation dose conversion
factor (DOE 1988b) that tells how much doseis
received for each intake of radioactive material.

Soil Ingestion Pathway

An ingestion rate of 200 mg/day (EPA 1997) is
assumed. Thisrate is an upper estimate of the daily
soil ingestion rate in that it assumes that all of the soil

72

the children ingested daily came from the stream area.
Doseisthen calculated as the product of the soil
concentration, fraction of the area that is contami-
nated, fraction of time spent in the exposure area (4.4
h/d+24h/d), and ingestion dose conversion factors
(DOE 1988b).

Direct Exposure Pathway

To calculate the exposure potential for this path-
way, a RESRAD (Yu et a., 2001) run was performed.
For the run, only the direct exposure pathway was
used. The contamination was assumed to be 9 cm deep
spread over afraction (0.2) of the surface of a
3,000-m2 circular area. We assumed the areato be
circular, even though it is actually rectangular,
because this maximizes the cal culated direct exposure.
A person is assumed to be in the areafor 4.4 hours per
day (EPA 1997, Table 5-4), unshielded from the
radiation.

Dose Assessment for Lower LosAlamaos Canyon

Table 3-2 presents the calculated radiological doses
from the three exposure pathways. Because the
concentration that would cause these dose increments
persisted from 2000 into 2001, this year we calculated
doses received on an annual basis. In both years, the
calculated dose of 0.05 was negligible compared with
dose limits established in DOE Order 5400.5.

These figures represent total effects from the Cerro
Grande fire and include an increment from LANL-
related contamination that cannot be measured.

b. Exposure Assessment for Rio Grande
Water Users. This assessment parallels the evaluation
of the 2000 post-fire data as described in ESP (2001)
and Kraig et al. (2002).

To determine concentrations in the Rio Grande, we
identified the data with the smallest differences
between flow in the Rio Grande and canyons crossing

Table 3-2. Lower LosAlamos Canyon Annual Dose
(mrem)

Exposure Pathway 2000 2001
Inhalation 0.000001 0.0004
Ingestion 0.0005 0.0012
Direct Penetrating Radiation 0.06 0.05
Total 0.06 0.05

Environmental Surveillance at Los Alamos during 2001
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LANL, used the ratio of the flowsto calculate a
minimum dilution factor, and multiplied the dilution
factor times the maximum measured concentrationsin
storm water. The smallest difference in flows occurred
on July 2, resulting in calculated dilution factors

of 3.5.

Table 3-3 lists the maximum detected concentra-
tions for these LANL canyon stations. Predicted
maximums are reported for Guaje and LANL Can-
yons. Gugje Canyon is included here as a possible
reference canyon to help interpret whether risks were
strictly fire-related or had a possible LANL contribu-
tion. Guaje Canyon is far enough from LANL that
sediment concentrations there do not show effects of
LANL operations with the possible exception of
plutonium-239 (Kraig et al., 2002).

Average and peak concentrations in unfiltered
runoff leaving LANL in 2000 and 2001 were signifi-
cantly greater than pre-fire levels for nearly every
analyte during the months of June and July. The peak
concentrations of these radionuclides increased by
factors of about 2 (see Chapter 5).

c. Irrigation Scenario. Downstream from
Cochiti Reservoir, people make considerable use of
irrigation water that could have been contaminated by
runoff since the Cerro Grande fire. Irrigation water
drawn from the river during runoff events and spread
on crop fields, fruit trees, or pasture may represent an
exposure pathway to animals and eventually to
humans.

ESP (2001) and Kraig et al. (2002) describe the
input values for this scenario.

Assuming that the source of the flood runoff was
LANL-affected canyons, we calculated the dose per
irrigation event to be 0.1 mrem, approximately the
same amount as last year. The dose from non-LANL-
affected canyons was 0.09 mrem, about half of last
year's estimate.

d. Drinking Water from, Swimmingin, or
Fishing in the Rio Grande. Assuming someone drank
unfiltered water from the Rio Grande during the
runoff with the highest radionuclide concentrations
(Table 3-3), the calculated dose was 0.1 mrem per liter
consumed from potential LANL-affected canyons and
<0.01 mrem from canyons not affected by LANL
operations. The largest dose contributor in either case
would be plutonium-239, which had a higher concen-
tration in 2001 runoff samples than in the 2000
samples.

If someone swam in the Rio Grande during the
time of highest radionuclide concentration, his or her
dose (based on input from canyons potentially
affected by LANL) was calculated to be much less
than 0.001 mrem/h as were cal culations based on
floodwater concentrations from non-L aboratory-
affected canyons. Essentially all of this dose resulted
from direct exposure to cesium-137.

We collected fish from Cochiti reservoir in 2000
and 2001 (after the fire) and compared their radionu-

Table 3-3. Rio Grande Runoff Comparison of 2001 Predicted Peak
Concentrationsin Unfiltered Water in Rio Grande Runoff

2001 Post-Fire

LANL Pre-Fire  Predicted Maximums? USGS 2001
M easur ements2P Guaje LANL M easurements

Analyte Mean M ax Canyon Canyons Maximum
21Am  0.014 0.05 1.6 0.3

B3rcs 1 1.1 51 NAC

238py —0.0002 0.02 0.2 0.02

239.240py  0.02 0.15 25 0.04

90gy 1 9 57 7.4

8These are summaries of measurements of the Rio Grande at the Frijolesinlet for the

years 1993-1999.
bAIl units are pCi/L.
CNA = not applicable.
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clide contents with fish collected before the fire
(1999). This comparison of radionuclide concentra-
tionsin fish collected before and after the fire shows
that mean radionuclide concentrations in fish collected
after the fire were statistically indistinguishable

(p <0.05) or lower than radionuclide concentrationsin
fish collected before the fire in 1999. Therefore, fish
collected and eaten from the Rio Grande or Cochiti
Reservoir during year 2001 would not have caused a
fire-related dose increment.

e. Cattle Watering Scenario. Livestock
watered in the Rio Grande after it was affected by
storm water runoff. If these cattle drank contaminated
water from the Rio Grande, their consumption by
humans could result in aradiation dose. We can
calculate this dose by evaluating the amount of
radionuclides that the cattle consumed, how much of
the radionuclides that were consumed ended up in the
cattle tissues, and how much of these radionuclides
would be passed to humans if they consumed the
cattle (ESP 2001; Kraig et al., 2002). The dose
calculations, for which some of the parameters are
shown in Table 3-4, indicate that the potential LANL
dose contribution from eating meat from cattle that
have watered in the Rio Grande is less than 0.01
mrem.

f. Dose Summary and Per spective. The doses
reported above for lower Los Alamos Canyon and for
Rio Grande exposures were small for years 2000 and
2001. It is possible that the hypothetical individuals
exposed at Totavi may also have been exposed to

some of the additional pathways described for the Rio
Grande. If individuals were exposed to these various
pathways, they can calculate their total dose from all
pathways by adding the doses from the applicable
exposure scenarios presented above. Future conditions
and potential exposures will continue to be under
evaluation and will be described as they are calcu-
lated.

To put some perspective on these doses, a person
travelling on atwo-hour flight in ajet airliner would
receive approximately 1 mrem, and peopleliving in
the Los Alamos area receive about 360 mrem from
natural sources each year. No health effects are
expected from the short-term increase in radioactivity
associated with the Cerro Grande fire.

D. Estimation of Radiation Dose Equivalentsfor
Naturally Occurring Radiation

This section discusses the LANL contribution
relative to natural radiation and radioactive materials
in the environment (NCRP 1975, 19873, 1987h).

External radiation comes from two sources that are
approximately equal: cosmic radiation from space and
terrestrial gamma radiation from radionuclides
naturally in the environment. Doses from cosmic
radiation range from 50 mrem per year at lower
elevations near the Rio Grande to about 90 mrem per
year in the mountains. Doses from terrestrial radiation
range from about 50 to 150 mrem per year depending
on the amounts of natural uranium, thorium, and
potassium in the sail.

Table 3-4. Monthly Dose from I ngestion of Meat from Cattle that have Watered only in
the Rio Grande and only while Runoff from LANL Canyonswas Occurring

Concentration  Transfer Factor Dose Conversion Effective Dose
in Rio Grande (pCi/kg per Factor Equivalent
Radionuclide =~ Water (pCi/L) pCi/day)2 (mrem/pCi)P (mrem)
90gy 5.7 3.0E-04 0.00013 0.00005
137¢cs 51 2.0 E-02 0.00005 0.0012
238py 0.2 5.0 E-07 0.0038 0.000000094
239,240p 25 5.0 E-07 0.0043 0.000013
241Am 1.6 3.5E-06 0.0045 0.0000062
Total 0.0013

8K ennedy and Strenge 1992, p. 6.29.
PDOE 1988b.
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The largest dose from radioactive material isfrom
the inhalation of naturally occurring radon and its
decay products, which contribute about 200 mrem per
year. An additional 40 mrem per year results from
naturally occurring radioactive materiasin the body,
primarily potassium-40, which is present in all food
andinall living cells.

In addition, members of the US population receive
an average dose of 50 mrem per year from medical
and dental uses of radiation, 10 mrem per year from
man-made products such as stone or adobe walls, and
less than 1 mrem per year from global fallout from
nuclear-weapons tests (NCRP 1987a). Therefore, the
total annual dose from sources other than LANL isin
the range of about 300-500 mrem. The estimated
LANL-attributable 2001 dose to the on-site MEI, 4.2
mrem, is about 1% this dose.

E. Effect to an Individual from Laboratory
Operations

Health effects from radiation exposure have been
observed in humans at doses in excess of 10 rem
(10,000 mrem). However, doses to the public from
LANL operations are much smaller. According to the
1996 Position Statement of the Health Physics Society
(HPS 1996): “Below 10 rem, risks of health effects are
either too small to be observed or are non-existent.”
Therefore, the doses reported here are not expected to
cause observable health effects.

F. Estimating Radiological Dose to Nonhuman
Biota

1. DOE Standard for Evaluating Dose to
Aquatic and Terrestrial Biota

In June 2000, the DOE Air, Water, and Radiation
Division (EH-412) issued interim DOE Technical
Standard ENR-0011, entitled “ A Graded Approach for
Evaluating Radiation Dose to Aquatic and Terrestrial
Biota’ (DOE 2000) (available at http://
homer.ornl.gov/oepal/public/bdac/). The interim
standard provides guidance for the evaluation of
ionizing radiation doses to agquatic animals and
terrestrial animals and plants. DOE sites can use this
guidance to establish that site conditions arein
compliance with established radiation dose limits for
protection of nonhuman biota. DOE Order 5400.5
(DOE 1993) establishes adose limit of 1 rad day-1
(10 mGy day-1) for protection of aquatic organisms.
Based on thislimit and areview of the radiation
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protection literature, the DOE technical standard
adopts biota dose limits as follows:

 aquatic animals: absorbed dose that does not
exceed 1 rad day-1

* terrestrial plants: absorbed dose that does not
exceed 1 rad day-1

e terrestrial animals: absorbed dose that does not
exceed 0.1 rad day-1

These limits are based on concerns for limiting
reproductive impairment in free-living popul ations of
organisms. Although the goal of the standard isto
provide protection for population viability, population
dose limits are inferred from observations of indi-
vidual impairment among the most radiosensitive
organisms. These dose limits for protection of
populations ensure that there would be no observable
adverse effects to members of populations for which
protection of individual viability and productivity is of
concern. Such considerations are of interest when
eval uating impacts to threatened, endangered, or
otherwise protected species of biota.

2. Comparison of Media Concentrationsto Biota
Concentration Guides (BCGs)

The DOE Biota Dose Assessment Team calcul ated
Biota Concentration Guides (BCGs) for screening
environmental media to determine the potential for
doses to aquatic and terrestrial biota that exceed the
prescribed limits. The BCGs are based on the dose
limits given above and assume that the daily doseis
averaged over ayear. See DOE (2000) Module 3 for
the input parameters and equations used in derivation
of the BCGs.

For aguatic and riparian (streamside) organisms,
we used maximum media concentrations for persistent
surface water and sediments (Tables 5-2 and 5-14) to
compare with applicable BCGs (found in DOE 2000).
The values for persistent surface waters were used
because runoff (snowmelt and storm water) is gener-
ally not persistent enough to support aquatic or
wetland/riparian communities. Thus, exposure to
aquatic organisms would be dominated by contami-
nant levels found in persistent surface water bodies.
We compared maximum media concentrations in 2001
with applicable BCGs and calculated the ratios (partial
fractions) of measured concentrations to the guides
(Table 3-5). The sum of these ratios is 0.38, indicating
that the total dose to aquatic organisms or riparian
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Table 3-5. Comparison of Media Concentrationsto Biota Concentration Guides (BCG) for Protection of Aquatic/Riparian Systems

Water, Aquatic/Riparian Systems Sediment, Aquatic/Riparian Systems

Water &

Water BCG Site Partial Sediment BCG Site Partial Sediment Sum Organism Responsiblefor the Limiting Dose
Nuclide pCi/L Data®  Fraction pCilg Data? Fraction  of Fractions Water Sediment
241Am 4.E+02 6.5E+00 1.5E-02 5.E+03 1.3.E+01 2.6E-03 1.7E-02 Aquatic Animal Riparian Animal
137¢cs 4.E+01 1.1E+01 2.6E-01 3.E+03 2.8.E+01 9.3E-03 2.7E-01 Riparian Animal Riparian Animal
3H 3.E+08 3.1E+03 1.2E-05 4.E+05 3.8.E-03 9.5E-09 1.2E-05 Riparian Animal Riparian Animal
239py 2.E+02 1.8E+00 9.6E-03 6.E+03 1.3.E+01 2.2E-03 1.2E-02 Aquatic Animal Riparian Animal
90gr 3.E+02 1.2E+01 4.3E-02 6.E+02 1.8.E+01 3.0E-02 7.3E-02 Riparian Animal Riparian Animal
234y 2.E+02 8.5E-01 4.2E-03 5.E+03 1.8.E+00 3.6E-04 4.6E-03 Aquatic Animal Riparian Animal
235y 2.E+02 49E-02 2.3E-04 4.E+03 1.3.E-01 3.3E-05 2.6E-04 Aquatic Animal Riparian Animal
238 2.E+02 5.0E-01 2.2E-03 2.E+03 2.0.E+00 1.0E-03 3.2E-03 Aquatic Animal Riparian Animal

Sum of fractions for Sum of fractions for

radionuclides in water ‘ 3.35-01 radionuclides in sediment ‘ 4.5E-02 3.85-01

aMaxima from Table 5-2.
bMaxima from Table 5-14.
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organisms is below the dose limit of 1 rad day-1. The
primary contributor to the dose hereis cesium-137in
waters just downstream from the outfall at TA-50 that
discharges effluent from the Laboratory’s Radioactive
Liquid Waste Treatment Facility. Concentrations of
radionuclides in surface waters elsewhere are consid-
erably lower by several orders of magnitude. Overall,
releases of radionuclides to surface waters and
sediments have not led to doses that exceed limits for
the protection of aguatic and riparian animals.

Environmental Surveillance at Los Alamos during 2001

Table 3-6 presents the results of comparing
measured maximum soil concentrations and wildlife
drinking water concentrations with BCGs for protec-
tion of terrestrial biota. The limiting receptor in this
case isthe generic terrestrial animal for all radionu-
clides. The sum of the partial fractionsin the terres-
trial caseis 0.05, well below the value of 1, indicating
that terrestrial systems are very unlikely to receive
exposures leading to exceedance of the dose limit.
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Table 3-6. Comparison of Media Concentrationsto Biota Concentration Guides (BCG) for Protection of Terrestrial Systems

Water, Terrestrial Systems Sediment, Terrestrial Systems Water &
Water BCG Site Partial Soil BCG Site Partial Soil Sum  Organism Responsible for the Limiting Dose
Nuclide pCi/L Data®  Fraction pCilg DataP  Fraction of Fractions Water Sediment
241Am 2.E+05 6.5E+00 3.3E-05 4.E+03 1.8E-02  4.5E-06 3.7E-05 Terrestrial Animal Terrestrial Animal
137cs 6.E+05 1.1E+01 1.8E-05 2.E+01 6.1E-01  3.1E-02 3.1E-02 Terrestrial Animal ~ Terrestrial Animal
3H 2.E+07 3.1E+03 1.6E-04 6.E+04 2.2E-01 3.7E-06 1.6E-04 Terrestrial Animal Terrestrial Animal
239py 2.E+05 1.8E+00 9.0E-06 6.E+03 3.9E-02  6.5E-06 1.6E-05 Terrestrial Animal~ Terrestrial Animal
90gr 5.E+04 12E+01 24E-04 2E+01 27E-01  1.4E-02 1.4E-02 Terrestriall Animal~ Terrestrial Animal
234y 4.E+05 85E-01 21E-06 5E+03 16E+00 3.2E-04 3.2E-04 Terrestrial Animal~ Terrestrial Animal
235 4.E+05 49E-02 1.2E-07 3E+03 15E-01 5.0E-05 5.0E-05 Terrestrial Animal~ Terrestrial Animal
238 4.E+05 50E-01 1.3E-06 2E+03 19E+00 9.5E-04 9.5E-04 Terrestrial Animal~ Terrestrial Animal
Sum of fractions for Sum of fractions for
m) 4.58E-04 dionuclidesin soil ™ 4-5E-02 4.6E-02

radionuclides in water

aMaximum values from Table 5-2.
bMaximum values from Table 6-1.
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Abstract

Los Alamos National Laboratory (LANL or the Laboratory) operations emit radioactive and
nonradioactive air pollutants and direct penetrating radiation into the atmosphere. Air surveil-
lance 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 Environmental Protection
Agency (EPA) and Department of Energy (DOE) standards for protecting the public and workers.

Radioactive air emissions, totaling 15,500 Ci, were higher in 2001 than in 2000. This change
was primarily due to increased emissions from the Los Alamos Neutron Science Center (LANSCE)
and from an unplanned release of tritium gas from the WWeapons Engineering Tritium Facility
(WETF). Although LANSCE operated for a similar number of hoursin 2001 and 2000, a changein
the beam target operations produced higher emissions (5940 Ci in 2001 compared with 690 Ci in
2000). The unplanned release of about 7600 Ci of tritium from WETF occurred when a container
of legacy waste failed during processing. There were no unplanned rel eases of radionuclides to the
air that required reporting to the EPA or the New Mexico Environment Department (NMED).

Radioactive ambient air quality as monitored by AIRNET was similar to 2000. Highest air
concentrations caused by Laboratory operations were measured at Technical Area (TA) 54.

The Air Quality Group (ESH-17) changed methods for recovering tritium from spiked quality
control samplesto reflect actual AIRNET sampling practices. This change identified the need to
correct for the dilution by bound water in the silica gel and thus increased calculated tritium
concentrations.

ESH-17 investigated several instances of elevated air concentrationsin 2001. Elevated tritium
concentrations were measured at several stations from operations at TAs-16, -21, -33, -41, and -
54. These elevated air concentrations were the result of routine Laboratory operations. Elevated
plutonium concentrations were measured at TA-54. In 2001, measurements at a number of on-site
and off-site locations found excess depleted uranium. The loss of ground cover and vegetation
resulting fromthe Cerro Grande fire in 2000, combined with below average precipitation, may
have increased resuspension of depleted uranium. None of these elevated air concentrations
exceeded applicable DOE or EPA protection standards for workers or the public.

ESH-17 established three nonradioactive air-monitoring stations during 2001 to evaluate air
concentrations of metals, volatile organic compounds, and particulate matter. The monitoring
stations were designed and located to establish background levels of constituents/pollutantsin the
surrounding communities and, if possible, to determine any Laboratory impacts. The metals data
were consistent with expected values that would occur because of the resuspension of local soils.
Particulate matter measurements were consistent with historical measurements.

Quarterly concentrations of berylliumwere similar to 2000. Concentrations were consistent
with values expected because of resuspension of naturally occurring berylliumin soils. The
dustiest locations—the Los Alamos County Landfill, Jemez Pueblo, and TA-54—had the highest
measured concentrations. Special short-term beryllium samples were taken to monitor 3 high-
explosives test shots. Three on-site air samples contained elevated beryllium and uranium based
on comparisons with average air concentrations measured on non-test-shot days.

During 2001, measurements of direct penetrating radiation at most locations were similar to
2000 values. Highest gamma doses were measured at locations on-site at TA-54, Area G; TA-3-
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130; and the LANSCE lagoons. Measurements at several TA-54, Area G, locations were similar to 2000
representing the increase in radioactive waste currently stored aboveground. We report one full year of
albedo dosimeter (neutron) measurements, taken on-site in the vicinity of TA-18 and TA-3-130. The
calibration facility moved to a location distant from public exposure (TA-36) in August 2001 fromits
former location at TA-3-130.

Los Alamos weather for 2001 continued a four-year trend of warm temperatures and a dryer-than-
normal climate. The total precipitation in 2001 was 79% of normal at 14.4 inches. These warm and dry
conditions do not appear to be unusual with respect to the 70-year climate history. An inch of rain on
July 2 washed out a road and flooded several homes in Los Alamos.

ESH-17 maintains a vigorous quality assurance program. Analytical laboratories met EPA and LANL
requirements for quality control samples during 2001.
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A. Ambient Air Sampling (Craig Eberhart)

1. Introduction

The radiological air-sampling network, referred to
asAIRNET, at Los Alamos National Laboratory
(LANL or the Laboratory) measures environmental
levels of airborne radionuclides that may be released
from Laboratory operations. Laboratory emissions
include plutonium, americium, uranium, tritium, and
activation products. Each AIRNET station collects
two types of samples for analysis: atotal particulate
matter sample and a water vapor sample.

Natural atmospheric and fallout radioactivity levels
fluctuate and affect measurements made by the
Laboratory’s air sampling program. Fallout from past
atmospheric nuclear weapons tests by several coun-
tries, natural radioactive constituents in particulate
matter such as uranium and thorium, terrestrial radon
diffusing out of the earth and its subsequent decay
products, and materials resulting from interactions
with cosmic radiation (for example, natural tritiated
water vapor produced by interactions of cosmic
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radiation and common atmospheric gases) make up
most of the regional airborne radioactivity. Table 4-1
summarizes regional levels of radioactivity in the
atmosphere for the past five years, which can be useful
in interpreting current air sampling data.

Particulate matter in the atmosphere is primarily
caused by aerosolized soil, which is dependent on
meteorological conditions. Windy, dry days can in-
crease soil entrainment, but precipitation (rain or
snow) can wash particulate matter out of the air. Con-
sequently, changing meteorological conditions often
cause large daily and seasonal fluctuationsin airborne
radioactivity concentrations. Natural events can also
have major impacts: during 2000, a major forest fire
(the Cerro Grande fire) dramatically increased short-
term ambient concentrations of particulate matter. The
2000 Environmental Surveillance Report (ESP 2001)
contained a discussion of the ambient measurements
associated with thisfire.

TheAir Quality Group (ESH-17) compares ambient
air concentrations, as calculated from the AIRNET
sample measurements, with environmental compliance
standards or workplace exposure standards depending
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on the location of the sampler. We usually compare
annual concentrations in areas accessible to the public
with the 10-mrem equivalent concentration estab-
lished by the Environmental Protection Agency (EPA
1989) and published in 40 CFR Part 61 Appendix E
Table 2—" Concentration Levels for Environmental
Compliance.” Concentrations in controlled access
areas are usually compared with Department of En-
ergy (DOE) Derived Air Concentrations (DAC) for
workplace exposure (DOE 1988a) because access to
these areasis generally limited to workers with a need
to bein the controlled area.

2. Air Monitoring Network

During 2001, the L aboratory operated more than 50
environmental air samplers to sample radionuclides by
collecting water vapor and particul ate matter.
AIRNET sampling locations (Figures 4-1 through 4-3)
are categorized as regional; pueblo; perimeter; quality
assurance (QA); Technical Area (TA) 21; TA-15 and
TA-36; TA-54 (Area G); or other on-site locations.
Four regional sampling stations determine regional
background and fallout levels of atmospheric radioac-
tivity. These regional stations are located in Espafiola
and El Rancho and at two locations in Santa Fe. The
pueblo monitoring stations are located at San
I1defonso and Jemez Pueblos. In 2001, more than 20
perimeter stations were within 4 km of the Laboratory
boundary.

Because maximum concentrations of airborne
releases of radionuclides would most likely occur on-
site, more than 20 stations are within the Laboratory
boundary. For QA purposes, two samplers are collo-
cated as duplicate samplers, one at TA-54 and one at
TA-49. In addition, a backup station is located at East
Gate. Stations can also be classified as being inside or
outside a controlled area. A controlled areais a posted
areathat potentially has radioactive materials or
elevated radiation fields (DOE 1988a). The active
waste disposal site at TA-54, Area G, is an example of
acontrolled area.

We added three samplers to the network in 2001:
station 68 Airport Road replaced station 71 at TA-21
to provide better measurements downwind from
TA-21; station 53 was installed at TA-54, MDA H, to
provide tritium data for the Environmental Restoration
(ER) program; and station 80 was added at the request
of New Mexico Oversight Bureau to provide addi-
tional measurements near the burned areas above the
LosAlamos town site.
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3. Sampling Procedures, Data M anagement, and
Quality Assurance

a. Sampling Procedures. Generally, each
AIRNET sampler continuously collects particulate
matter and water vapor samples for approximately two
weeks per sample. Particulate matter is collected on
47-mm polypropylene filters at airflow rates of about
0.11 m?3 per minute. The vertically mounted canisters
each contain about 135 grams of silica gel with an
airflow rate of about 0.0002 m2 per minute; the gel
collects the water vapor samples. Thissilicagel is
dried in adrying oven before use in the field to
remove most residual water. The gel is a desiccant that
removes moisture from the sasmpled air; the moisture
isthen distilled, condensed, collected as aliquid, and
shipped to the analytical laboratory. The AIRNET
project plan (ESH-17 2000) and the numerous
procedures through which the plan is implemented
provide details about the sample collection, sample
management, chemical analysis, and data management
activities.

b. Data Management. Using a palm-held
microcomputer, we recorded the 2001 sampling data,
including timer readings, volumetric airflow rates at
the start and stop of the sampling period, and com-
ments pertaining to these data, electronically in the
field. We later transferred these data to an electronic
table format within the AIRNET Microsoft Access
database. We also received the analytical data de-
scribed in the next section in electronic form and
loaded them into the database.

c. Analytical Chemistry. A commercial labora-
tory analyzed each 2001 particul ate matter filter for
gross apha and gross beta activities. These filters
were also grouped across sites, designated as
“clumps,” and analyzed for gamma-emitting radionu-
clides. For 2001, clumps ranged from six to nine fil-
ters. Gamma-emitting radionuclides were also mea-
sured at each Federal Facilities Compliance Agree-
ment station by grouping the filters collected each
quarter. We combined half-filters from the six or seven
sampling periods at each site during the quarter to
prepare a quarterly composite for isotopic analyses for
each AIRNET station. These composites were dis-
solved, separated chemically, and then analyzed for
isotopes of americium, plutonium, and uranium using
alpha spectroscopy. Every two weeks, water was dis-
tilled from the silica gel that had been deployed to the
field. A commercial laboratory analyzed this distillate
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for tritium using liquid scintillation spectrometry. All
analytical procedures meet the requirements of 40
Code of Federal Regulations (CFR) 61, Appendix B,
Method 114. The AIRNET project plan provides a
summary of the target minimum detectable activity
(MDA) for the biweekly and quarterly samples.

d. Laboratory Quality Control Samples. For
2001, ESH-17 and the contractor analytical laborato-
ries maintained a program of blank, spike, duplicate,
and replicate analyses. This program provided infor-
mation on the quality of the data received from ana-
lytical chemistry laboratories. The chemistry met the
QA requirements for the AIRNET program. Section F.
later in this chapter provides additional detail.

4. Ambient Air Concentrations

a. Explanation of Reported Concentrations.
Tables 4-1 through 4-12 summarize the ambient air
concentrations calculated from the field and anal ytical
data. Table 4-1 summarizes the average background
concentrations of airborne radioactivity for the last
five years. Tables 4-2 through 4-12 summarize
ambient air concentrations by the type of radioactivity
or by specific radionuclides. The summariesinclude
the number of measurements; the number of these
measurements | ess than the 2s uncertainty; the
maximum, minimum, and average concentrations; the
sample standard deviation; and, for the group summa-
ries, the 95% confidence intervals. The number of
measurements is normally egqual to the number of
samples analyzed. The number of measurements less
than the uncertainty is the number of calculated net air
concentrations that are less than their individua
propagated net 2s analytical uncertainties. These
concentrations are defined as not having measurable
amounts of the material of interest. The MDAsIn
Tables 4-11 and 4-12 are the levels that the instrumen-
tation could detect under ideal conditions.

All AIRNET concentrations and doses are total
measurements without any type of regional back-
ground subtractions. However, beginning in 2000, the
concentrations and uncertainties reported in Tables 4-2
through 4-10 are net concentrations and net uncertain-
ties. The net air concentrations, or blank-corrected
data, include corrections for the radioactivity from the
filter material and the analytical process. The net
concentrations are usually somewhat lower than the
gross concentrations because small amounts of
radioactivity are present in the filter material, the acids
used to dissolve the filter, and the tracers added to
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determine recovery efficiencies. The net uncertainties
include the variation added by correcting for the blank
measurements.

All datain thisAIRNET section, whether in the
tables or the text, that are expressed as a value plus or
minus () another value represent a 95% confidence
interval. Because these confidence intervals are
calculated with data from multiple sites and through-
out the year, they include not only random measure-
ment and analytical errors but also seasonal and
spatial variations as well. As such, the calculated 95%
confidence intervals are overestimated (wider) for the
average concentrations and probably represent
confidence intervals that approach 100%. In addition,
the air concentration standard deviations in the tables
represent one standard deviation as calculated from
the sample data. All ambient concentrations are
activity concentrations per actual cubic meter of
sampled air.

Some valuesin the tables indicate that we mea-
sured negative concentrations of radionuclidesin the
ambient air, which is physically impossible. However,
it is possible for the measured concentration to be
negative because the measured concentration is a sum
of the true value and all random errors. Asthe true
value approaches zero, the measured val ue approaches
the total random errors, which can be negative or
positive and overwhelm the true value. Arbitrarily
discarding negative values when the true value is near
zero will result in overestimated ambient concentra-
tions.

b. Gross Alpha and Beta Radioactivity. We
use gross a pha and gross beta analyses primarily to
evaluate general radiological air quality, to identify
potential trends, and to detect sampling problems. If
gross activity in asampleis consistent with past
observations and background, immediate special
analyses for specific radionuclides are not necessary.
If the gross analytical results appear to be elevated,
then immediate analyses for specific radionuclides
may be performed to investigate a potential problem,
such as an unplanned release. Gross alpha and beta
activity in air exhibits considerable environmental
variability and, for alpha measurements, analytical
variability. These naturally occurring sources of
variability generally overwhelm any Laboratory
contributions.

The National Council on Radiation Protection and
M easurements (NCRP) estimated the national average
concentration of long-lived gross alpha activity in air
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to be 2 fCi per cubic meter. The primary alpha activity
is due to polonium-210 (a decay product of radon) and
other naturally occurring radionuclides (NCRP 1975,
NCRP 1987). The NCRP also estimated national
average concentration levels of long-lived gross beta
activity in air to be 20 fCi per cubic meter. The
presence of lead-210 and bismuth-210 (also decay
products of radon) and other naturally occurring
radionuclidesis the primary cause of this activity.

In 2001, we collected and analyzed more than
1,000 air samples for gross alpha and gross beta activ-
ity. As shown in Table 4-2, the annual means for al of
the stations are less than half of the NCRP’s estimated
average (2 fCi per cubic meter) for gross a pha con-
centrations. At least two factors contribute to these
seemingly lower concentrations: the use of actual
sampled air volumes instead of standard temperature
and pressure (STP) volumes and the burial of alpha
emittersin the filter that are not measured by front-
face counting. Gross alpha activity is almost entirely
from the decay of natural radionuclides, primarily
polonium-210 in the radon-222 decay chain, and is
dependent on variations in natural conditions such as
atmospheric pressure, atmospheric mixing, tempera-
ture, soil moisture, and the “age” of the radon. Differ-
ences among the sampler groups may be attributable
to these factors (NCRP 1975, NCRP 1987).

Table 4-3 shows gross beta concentrations within
and around the Laboratory. These data show variabil-
ity similar to the gross alpha concentrations. All of the
annual averages are below 20 fCi per cubic meter, the
NCRP-estimated national average for beta concentra-
tions, but the gross beta measurements include little if
any lead-210 because of its low-energy beta emission.
In addition, we also calculate the gross beta measure-
ments on the actual sampled air volumes instead of
STPvolumes. The primary source of measured gross
beta activity in the particulate matter sasmplesisthe
bismuth-210 in the radon-222 decay chain.

c. Tritium. Tritium is present in the environ-
ment primarily as the result of nuclear weapons tests
and natural production by cosmogenic processes
(Eisenbud and Gesell 1997). We measure the tritium
asan oxide (HTO or T,0O) (water) because the dose
impact is about 14,000 times higher than if it were
hydrogen (DOE 1988b).

Estimating ambient levels of tritium as an oxide
(water) requires two factors: water vapor concentra-
tionsin the air and tritium concentrations in the water
vapor. Both of these need to be representative of the
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true concentrations to obtain an accurate estimate of
the ambient tritium concentrations. We found that the
silica gel collection media were not capable of
removing all of the moisture from the atmosphere
(Eberhart 1999). Because 100% of the water was not
collected on the silica gel and we used this water to
measure water vapor concentrations, the atmospheric
water vapor, and therefore tritiated water, has been
underestimated. However, data from the meteorol ogi-
cal monitoring network provide accurate measure-
ments of atmospheric water vapor concentrations and
have been combined with the analytical results to
calculate all ambient tritium concentrationsin this
report. The EPA approved use of this method for
compliance calculations of atmospheric tritium
concentrations in March 1999 (EPA 1999).

When these experiments on silica gel collection
efficiencies were being conducted, we also evaluated
the dilution effect of the bound water in the silica gel.
The effect of the bound water did not appear to cause
any significant dilution of the tritium samples.
However, more recent results, as described below,
have indicated otherwise.

To better evaluate the performance of our analytical
laboratory, we changed our tritium spike program at
the beginning of 2001. Before 2001, we submitted
10-g water samples with known concentrations of
tritium to the laboratory for analysis. Starting with the
first sampling period in 2001, these spikes were
evaporated and absorbed onto silica gel and then sent
to the analytical lab for distillation and analysis. The
average tritium concentration in the spikes, which are
diluted National Institute of Standards and Technology
(NIST) standards, for 1999 through 2000 was 96% of
the NI ST-traceable concentrations. For 2001, the
average tritium concentrations in the spikes recovered
from the silica gel dropped to 61%. We explored a
variety of possible causes, but the apparent causes
were loss of tritium to the bound water in the silica gel
and the vapor pressure isotopic effect (Rossen et a.,
2000). A method to correct for the bound water and
the isotopic effect has been published (Rossen et al.,
2000). Silica gel samples are weighed after drying,
denatured at temperatures from 800 to 1000°C, and
then weighed again to determine the bound water in
the dried silica gel. The percent bound water, which
was determined to be 3.6% of the dried silica gel
mass, and the isotopic effect correction (afactor of
1.03) have been applied to all tritium datain Tables
4-1 and 4-4.
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Table 4-4 presents the sampling results for tritiated
water concentrations. The annual concentrations for
2001 at all of the regional and pueblo stations were
lower than all of the on-site and perimeter stations
except for the San Ildefonso Pueblo station (41),
which had dslightly higher concentrations than the
Western Arizona Street station (80). In addition, most
of the on-site stations in technical areas with tritium
sources (TA-16, TA-21, and TA- 54) had higher
annual concentrations than the perimeter stations.
These data indicate that the Laboratory is a measur-
able source of tritium based on ambient concentra-
tions. All annual mean concentrations at all sampling
sites were well below the applicable EPA and DOE
guidelines.

Another way to view the datais by comparing the
number of biweekly concentrations greater than their
2s uncertainty (that is, quantitatively measurable) with
the total number of measurements. L ess than 2% of
the measurements at regional and pueblo locations are
above their 2s uncertainties, whereas about 38% of the
measurements at the perimeter locations are higher.
Finally, more than 98% of the measurementsin
technical areas with tritium sources are higher than
their uncertainties.

The highest off-site annual concentration,

13.8 pCi/m3, was at station 08 (near the McDonald’s
restaurant), which is close to TA-41. This concentra-
tion is equivalent to about 1% of the EPA public dose
limit. We measured elevated concentrations at a
number of on-site stations, with the highest annual
concentration at station 35 within TA-54, Area G. This
sampler islocated in aradiological control area, near
shafts containing tritium-contaminated waste. This
annual mean concentration, 1826 pCi/m3, is only
0.01% of the DOE DAC for worker exposure.

d. Plutonium. While plutonium occurs naturally
at extremely low concentrations from cosmic radiation
and spontaneous fission (Eisenbud and Gesell 1997),
it isnot naturally present in measurable quantitiesin
the ambient air. All measurable sources are from
plutonium research and development activities,
nuclear weapons production and testing, the nuclear
fuel cycle, and other related activities. With few
exceptions, worldwide fallout from atmospheric
testing of nuclear explosivesis the primary source of
plutonium in ambient air. Four isotopes of concern can
be present in the atmosphere: plutonium-238, pluto-
nium-239, plutonium-240, and plutonium-241.
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Plutonium-241 is not measured because it isalow-
energy beta emitter that decays to americium-241,
which we do measure. This beta decay is not only
hard to measure, but the dose is small when compared
with americium-241. Plutonium-239 and plutonium-
240 are indistinguishable by alpha spectroscopy and
are grouped together for analytical purposes. There-
fore, any ambient air concentrations or analyses listed
as plutonium-239 actually represent both plutonium-
239 and plutonium-240.

Table 4-5 presents sampling results for pluto-
nium-238. No off-site quarterly concentrations were
above their uncertainty levels. Three on-site quarterly
concentrations were above their uncertainties, with all
three at TA-54, Area G. Two of the measurements
were at station 34, which indicates that the concentra-
tions at this location are quantitative and above
background levels. The annual mean activity at this
location was 3.2 aCi/m3, which corresponds to
0.0001% of the DOE DAC for worker exposure. This
same location also had the highest 1999 and 2000
annual concentrations.

Sampling results for plutonium-239, -240 appear in
Table 4-6. As with the plutonium-238 analyses, most
of the analytical results were below their estimated
uncertainties. Five off-site locations (08, 09, 13, 32,
and 66), all in Los Alamos County, had one or more
quarters with measurable concentrations of pluto-
nium-239, -240. The highest off-site annual mean was
at station 66 (Los Alamos Inn-South), with a concen-
tration of 20 aCi/m? or about 1% of the EPA public
dose limit. These higher ambient concentrations are
apparently from historical TA-1 activities that depos-
ited small amount of plutonium on the hillside below
station 66. We recorded the highest annual on-site
concentration for plutonium-239, -240 at station 34 in
Area G. The concentration was 25 aCi/m3, which is
about 0.001% of the DOE DAC for workplace
exposure.

e. Americium-241. Americium-241, a decay
product of plutonium-241, is the primary source of
radiation from this plutonium isotope. Nuclear
explosions, the nuclear fuel cycle, and other process-
ing of plutonium release plutonium-241 to the
environment.

Table 4-7 presents the americium results. As with
the plutonium isotopes, americium is present in very
low concentrations in the environment. No quarterly
off-site measurements were above their uncertainty
levels.
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The only location with measurements above the
uncertainties was Area G where 10 of 32 quarterly
samples were above their 2s uncertainties; these
results were similar to 2000 when 12 were above their
uncertainties. The overall concentration at Area G was
more than 10 times higher than for any group of
samplers, with an average of 10 aCi/m3. The highest
annual on-site concentration was 67 aCi/m3 at station
34 in Area G. This concentration is about 0.003% of
the DOE DAC for worker exposure.

f. Uranium. Three isotopes of uranium are
normally found in nature: uranium-234, uranium-235,
and uranium-238. The natural sources of uranium are
crustal rocks and soils. Therefore, the ambient
concentrations depend upon the mass of suspended
particulate matter, the uranium concentrationsin the
parent material, and any local sources. Typical
uranium crustal concentrations range from 0.5 ppm to
5 ppm, but local concentrations can be well above this
range (Eisenbud and Gesell 1997). Relative isotopic
abundances are constant and well characterized.
Uranium-238 and uranium-234 are essentially in
radioactive equilibrium, with a measured uranium-238
to uranium-234 isotopic activity ratio of 0.993 (as
calculated from Walker et al., 1989). Thus, activity
concentrations of these two isotopes are effectively
the same in particul ate matter derived from natural
sources. Because known LANL uranium emissions are
enriched (excess uranium-234 and -235) or depleted
(excess uranium-238), we can use comparisons of
isotopic concentrations to estimate LANL contribu-
tions. Using excess uranium-234 to detect the pres-
ence of enriched uranium may not seem suitable
because the enrichment processis usually designed to
increase uranium-235 concentrations. However, the
enrichment process normally increases uranium-234 at
afaster rate than uranium-235, and the dose from
natural uranium is about an order of magnitude higher
for uranium-234 than for uranium-235. Tables 4-8
through 4-10 give uranium results by isotope. Figure
4-4 shows the plotted annual uranium-234 and -238
concentrations along with a line representing the
natural abundance of the two isotopes. In addition, the
figure identifies several samplers by their site number
and/or by the presence or absence of a sample with
depleted uranium.

All annual mean concentrations of the three
uranium isotopes were well below the applicable EPA
and DOE guidelines. The maximum annual uranium
concentrations were at locations with high dust levels
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from local soil disturbances such as dirt roads at the
Los Alamos County Landfill and Area G. The maxi-
mum annual off-site uranium-234 concentration was
51 aCi/m? at the landfill (station 32), which isless
than 0.1% of the EPA public exposure limit. One on-
site location, station 77 in a controlled access area
known to have depleted uranium, had the highest
annual uranium-238 concentration of 125 aCi/m?.
This concentration is about 0.0006% of the DOE DAC
for worker exposure. See Section A.7 of this chapter
for additional information on station 77. The maxi-
mum annual off-site uranium-238 concentration was
54 aCi/m?3, which was also at the landfill. Aswith the
uranium-234 concentration, the uranium-238 concen-
tration was less than 0.1% of the EPA limit. Most of
the uranium-235 measurements (91%), both on- and
off-site, were below the uncertainties, whereas about
5% of the uranium-234 and uranium-238 concentra-
tions were below their 2s uncertainties. Consequently,
most uranium-235 data should not be considered
guantitative measurements and will not be evaluated
as such because the other uranium isotopes, as
described earlier in this section, are better indicators
of Laboratory impact.

Both the regional and pueblo groupings had higher
average concentrations of uranium-234 and uranium-
238 than the perimeter group. The higher concentra-
tions for the regional and pueblo groups result from
increased particulate matter concentrations associated
with unpaved roads, unpaved parking lots, and other
soil disturbances such as construction activities and
even grazing but not any known “man-made” sources
of uranium. Dry weather or adrier climate can also
increase ambient concentrations of particulate matter
and therefore uranium.

Fifteen sites (09, 14, 17, 20, 23, 30, 35, 47, 49, 51,
62, 71, 76, 77, and 78) had at least one quarter with
excess uranium-238 as shown in Figure 4-4. We
measured no excess uranium-234 during 2001. We
identified these excess uranium concentrations by
statistically comparing the uranium-234 and uranium-
238 concentrations. If the concentrationsin a sample
were more than three standard deviations apart, the
sample was considered to have excess isotopic
uranium. It should be noted that the highest uranium
concentrations, with the exception of station 77 which
isin acontrolled access area, were al attributable to
natural uranium because these sites did not show any
€XCcess Uranium-234 or uranium-238. See Section A.6
for additional detail on excess uranium isotopic
measurements.
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g. Gamma Spectroscopy M easurements. In
2001, gamma spectroscopy measurements were made
on groups of filters including analyses of “clumps’
(biweekly filters grouped across sites for a single sam-
pling period) and quarterly composites (biweekly filters
grouped across time for a single site). Even though
these gamma emitters have no action levels per se, we
would investigate any measurement, other than beryl-
lium-7, potassium-40, and lead-210, above the MDA
because the existing data indicate that such a measure-
ment is highly unlikely except after an accidental re-
lease. Instead of action levels, the AIRNET Sampling
and Analysis Plan (ESH-17 2000) lists the minimum
detection levels for 16 gamma emitters that could either
be released from Laboratory operations or that occur
naturally in measurable amounts (beryllium-7 and lead-
210). The minimum levels are equivalent to a dose of
0.5 mrem. The beryllium-7 and lead-210 measurements
were the only isotopes above their MDAS.

Table 4-11 summarizes the “less than” concentra-
tions. The average annual MDA for every radionuclide
in this table meets the required minimum detection
levels. Because every value used to calculate the aver-
age annual MDA was a“less than” value for the 14
radionuclides listed in the table, it is likely that the
actual concentrations are 3 or more standard deviations
away from the average MDA. As such, the ambient
concentrations, which were calculated from the MDA
values, are expressed as “much less’ (<<) values.

Table 4-12 summarizes the beryllium-7 and
lead-210 data. Both beryllium-7 and lead-210 occur
naturally in the atmosphere. Beryllium-7 is
cosmogenically produced, whereas lead-210 is a decay
product of radon-222. Some lead-210 is related to sus-
pension of terrestrial particulate matter, but the primary
source is atmospheric decay of radon-222 as shown in
Figure 4-5. Even though the beryllium-7 and lead-210
are derived from gases, both become elements that are
present as solids or particulate matter. These radionu-
clides will quickly coalesce into fine particles and also
deposit on the surfaces of other suspended particles.
The effective source is cosmic for beryllium-7 and
terrestrial for lead-210, so the ratio of the two concen-
trations will vary, but they should be relatively constant
for agiven sampling period. Because al of the other
radionuclides measured by gamma spectroscopy are
“less than” values, measurements of these two radionu-
clides provide verification that the sasmple analysis
process is working properly.
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5. Investigation of Elevated Air Concentrations

Upon receiving the analytical chemistry datafor
biweekly and quarterly data, ESH-17 personnel
calculated air concentrations and reviewed them to
determineif any valuesindicated an unplanned
release. Two action levels have been established:
investigation and alert. Investigation levels are based
on historical measurements and are designed to
indicate that an air concentration is higher than
expected. Alert levels are based on dose and require a
more thorough, immediate follow-up.

In 2001, a number of air sampling values exceeded
investigation levels. When a measured air concentra-
tion exceeds an investigation level, ESH-17 verifies
that the calculations were done correctly and that the
sampled air concentrations are likely to be representa-
tive, i.e., that no cross contamination has taken place.
Next, we work with personnel from the appropriate
operations to assess potential sources and possible
mitigation for the elevated concentrations.

A number of uranium measurements exceeded
action levels during 2001. In most cases, the follow-
up investigation demonstrated that natural uranium
associated with higher levels of suspended particulate
matter produced the elevated uranium concentrations;
the exceptions were for the depleted uranium concen-
trations discussed in SectionsA .4.f of this
chapter. Even though a number of sites had excess
uranium-238, all concentrations, with the exception of
station 77, were less than the maximum natural
uranium concentration (the landfill station 32) and
much less than the highest natural concentration
during the past five years. Therefore, these concentra-
tions per se do not raise any public health concerns
beyond that posed by natural uranium.

Inthe AIRNET tritium discussion (A.4.c), the
corrections for bound water in the silica gel and for
isotopic effects were described. We have applied these
corrections to the tritium datain this section. The
following sections identify ten investigations that are
not covered elsewhere in this document and that
warrant further discussion.

Elevated Tritium near TA-41 (May, 2001)

During the first week of May 2001, a planned
release of about 12 curies of tritiated water from D&D
activities at TA-41 took place. Typicaly, TA-41
tritiated water (HTO) emissions are less than 10% this
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amount. Several nearby AIRNET stations (08, 60, and
66) recorded ambient air concentrations of tritium
above investigation level s with a maximum concentra-
tion of 22 pCi/m3. If these concentrations were an
annual average, they would be less than 2% of the
EPA dose limit, which is 1500 pCi/m3. As two-week
averages, they represent about 1/26 of 2% of the EPA
public dose limit.

2001 Americium and Plutonium Data at Area G

Americium-241 and plutonium-239 exceeded
action levels at station 34 for al four quarters of 2001.
In addition, one quarterly sample at this site exceeded
its plutonium-238 investigate concentration. The
concentrations of al three radionuclides at this site
have been higher since early 1999. High concentra-
tions for more than two years and the absence of
similar increases at other locations in the eastern part
of Area G indicate that these “investigate” concentra-
tions remain localized and are caused by nearby
waste-handling activities. These concentrations are
less than 0.01% of the DOE workplace exposure
standards.

During the fourth quarter of 2001, the pluto-
nium-239 concentration at station 50 was 23 aCi/m?.
This sampler islocated in Area G, but the analytical
results over the last several years have been on the
order of 0-5 aCi/m3. It is not yet known what caused
thisincrease. This concentration is about 0.001% of
the DOE workplace exposure standards.

Sitesnear TA-41 with Tritium Investigations for
July 2, 2001 (010702 sampling period)

The tritium concentrations for four stations (8, 60,
66, and possibly 62) exceeded their Investigation
Action Levels (IAL) and correlate very closely in time
and location to planned tritiated water emissions at
TA-41 of about 25 curies from June 19 through July 3,
2001. Typically, TA-41 HTO emissions are less than
10% this amount. If the maximum concentration
(44 pCi/m3) were an annual average, it would be
equivalent to about 3% of the EPA dose limit which is
1500 pCi/m3. As atwo-week average, it represents
about 1/26 of 3% of the EPA public dose limit.

Sitesnear TA-21 with Tritium Investigations for
July 2, 2001 (010702 sampling period)

The tritium concentrations for stations 9, 20, 62,
and 71 exceeded their IAL and correlate very closely
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in time and location to planned HTO emissions at TA-
21-209 of about 21 curies from June 19 through July
3, 2001. Typically, TA-21 HTO emissions are smaller
than this amount. If the maximum concentration (19
pCi/m3) were an annual average, it would be equiva-
lent to about 1% of the EPA dose limit which is 1500
pCi/m3. As atwo-week average, it represents about 1/
26 of 1% of the EPA public dose limit.

Sitesnear TA-16 with Tritium Investigations for
July 16, 2001

Two adjacent sample sites near TA-16 exceeded
their IAL. The higher measured emissions at these
locations may be due to increased emissions from the
Weapons Engineering Tritium Facility (WETF) at
TA-16. The concentrations correlate closely in time
and location with routine calibration exercises at
TA-16. If the highest concentration (8 pCi/m3) were
an annual average, it would be equivalent to less than
1% of the EPA dose limit, which corresponds to
1500 pCi/m3.

Sitesnear TA-21 with Tritium Investigations for
July 16 and July 30, 2001

One sample site at TA-21, station 20, exceeded its
IAL over two consecutive sampling periods. The
concentrations correlate closely in time and location to
HTO emissions at TA-21-209 of about 46 curies
during July 2001. If the highest concentration
(19 pCi/m3) were an annual average, it would be
equivalent to approximately 1% of the EPA dose limit,
which corresponds to 1500 pCi/m3.

Sitesnear TA-33 with Tritium Investigations for
August 2001

Two sample sites near TA-33 exceeded their IAL
for the August 27 sampling period. The concentrations
correlate closely in time and location to planned HTO
emissions at TA-33 of about 33 curies from August 14
through 28, 2001. If the highest concentration
(12 pCi/m3) were an annual average, it would be
equivalent to less than 1% of the EPA dose limit,
which corresponds to 1500 pCi/m3.

Sitesnear TA-41 with Tritium Investigations for
July 16, 2001; July 30, 2001; August 13, 2001; and
August 27, 2001

Five sample sites near TA-41 (8, 12, 60, 61, and
66) exceeded their IAL over four consecutive sam-
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pling periods. The concentrations for stations 8, 12,
60, 61, and 66 correlate closely in time and location to
planned HTO emissions at TA-41 of about 24 curies
from July 3 through 31, 2001. Additional HTO
emissions of about 12 curies were released from

July 31 through August 28, 2001. If the highest
concentration of these 20 measurements (60 pCi/m?3)
were an annual average, it would be equivalent to 4%
of the EPA public dose limit, which corresponds to
1500 pCi/m3.

Tritium Investigations at Area G during 2001

Each year, as the ambient temperature increases,
the tritium concentrations at TA-54 increase because
of the diffusion of the tritium from the stored waste.
Because this effect is a known, repeated phenomenon,
we use amoving average to determine if unexpected
results are being measured. At station 35, which is
located next to tritium waste disposal shafts, this
temperature effect is accentuated. During sample
periods ending July 30, August 27, and September 24,
airborne tritium levels at this site exceeded the
moving-average action levels. The maximum two-
week concentration at station 35 was 7316 pCi/md.
These investigate concentrations peaked at approxi-
mately twice the highest values previously recorded in
other years. An investigation identified no specific
explanation for these new peaks. Weather conditions,
a“wave” of tritium diffusion through the soil, or
physical changes in the buried waste containers may
have caused this increase. As noted previously, the
annual mean concentration at this site, 1826 pCi/md, is
only 0.01% of the DOE DAC for worker exposure,
which is 20,000,000 pCi/m3.

TA-21 Plutonium-239 Fourth Quarter
I nvestigation

Station 71 at TA-21 had plutonium-239 results
significantly above its IAL with a concentration of
26 aCi/m?3. The increased result may be due to
resuspension of historical soil contamination or
disconnecting and cleaning up some of the systems
within building 344 in preparation for D&D activity.
The concentration is about 0.001% of the DOE DAC
for worker exposure standard of 2,000,000 aCi/m3.

6. Long-Term Trends

Previous Environmental Surveillance Reports cov-
ered long-term trends for tritium (ESP 1998 and ESP

92

1999); gross alpha, gross beta, and gamma measure-
ments (ESP 2000); and plutonium and americium
(ESP 2001). This year, we evaluated trends for ura-
nium. The Laboratory has measured isotopic uranium
concentrations in quarterly particulate matter compos-
ites since the first quarter of 1995. As previously de-
scribed, this analytical change has allowed usto iden-
tify and quantify LANL’simpact on ambient concen-
trations of uranium, which are either enriched uranium
(excess uranium-234 and -235) or depleted uranium
(excess uranium-238). These data are shown in Fig-
ures 4-6, 4-7, and 4-8. Two of these figuresinclude
uranium-235 concentrations, but it should be noted
that most of the measurements are less than their ana-
lytical uncertainty because the analytical process mea-
sures activity, which islow for uranium-235.

Figure 4-6 compares the network-wide uranium
isotopic concentrations by quarter. Even though the
annual and quarterly concentrations vary, peak
concentrations for all three isotopes occur during the
second quarter of each year. Furthermore, the ura-
nium-238 concentrations have been slightly, but
consistently, higher than the uranium-234 concentra-
tions since the first quarter of 1998 indicating the
presence of depleted uranium in some samples.
Station 77 was not included in these averages because
of the persistent and known presence of depleted
uranium in the samples as discussed below.

Station 77 at TA-36 islocated in a posted radiation
control areawhere depleted uranium is still present as
surface contamination from explosive tests. It has
been previously identified as alocation with measured
excess ambient concentrations of uranium-238
(Eberhart et al., 1999; ESP 1999; ESP 2000; and ESP
2001). Of the 24 quarterly composites analyzed for
isotopic uranium at this site, 20 have had excess ura-
nium-238. The 2001 uranium-238 and uranium-234
concentrations at this site were 125 and 24 aCi/m?3
respectively. These concentrations were higher than
the last several years but comparable to the 1995 con-
centrations of 131 and 20 aCi/m3. If we assume that
about 15% of the activity in depleted uranium is ura-
nium-234, the calculated LANL contributions at this
location were about 22 aCi/m?3 of uranium-234 and
123 aCi/m3 of uranium-238. Therefore, the combined
estimated LANL contribution at this on-site controlled
access |location is about 0.0007% of the DOE DAC for
workplace exposure.

Figure 4-7 shows the number of individual sites
with quarterly concentrations of measured excess
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isotopic uranium. As shown in this figure, depleted
uranium, as indicated by excess uranium-238, has
usually been detected in at least one sample per
quarter—maost notably the first quarters of 1997 and
2001 when significant differences (3s) were detected
in about 25% of the samples. All of the samples with
depleted uranium were collected on LANL property or
within Los Alamos County. In the six years before
2001, we collected only 15 quarterly composite
samples with excess uranium-238 off-site. During
2001, seven off-site samples with excess uranium-238
were collected. In addition, the number of quarterly
composites with depleted uranium was higher in 2001
than any of the years since isotopic measurements
started in 1995. We are investigating these increasesin
depleted uranium, but it is believed that the lossin
ground cover and vegetation from the Cerro Grande
fire combined with the bel ow-average precipitation for
the last several years may have increased resuspension
of depleted uranium.

Only afew samples show excess enriched uranium,
and most of these occurred in 1996. Thereis some
evidence to indicate that these samples were contami-
nated in alaboratory, but this contamination has not
been proven, and the concentrations are still consid-
ered valid environmental measurements.

B. Stack Sampling for Radionuclides

1. Introduction

Radioactive materials are an integral part of many
activities at the Laboratory. Some operations involving
these materials may be vented to the environment
through a stack or other forced air release point. Air
Quality personnel at the Laboratory evaluate these
operations to determine impacts on the public and the
environment. If this evaluation shows that emissions
from a stack may potentially result in amember of the
public receiving as much as 0.1 mrem in ayear, the
Laboratory must sample the stack in accordance with
Title 40 Code of Federal Regulations (CFR) 61, Sub-
part H, “National Emission Standards for Emissions of
Radionuclides Other than Radon from Department of
Energy Facilities” (EPA 1989). As of the end of 2001,
we identified 28 stacks as meeting this criterion. Two
additional sampling systems were in place to meet
DOE requirements for nuclear facilities prescribed in
their respective technical or operational safety require-
ments. Where sampling is not required, emissions are
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estimated using engineering cal culations and radionu-
clide materials usage information.

2. Sampling M ethodology

As of the end of 2001, LANL continuously sampled
30 stacks for the emission of radioactive material to the
ambient air. LANL categorizes its radioactive stack
emissions into one of four types: (1) particulate matter,
(2) vaporous activation products (VAP), (3) tritium,
and (4) gaseous/mixed air activation products
(G/IMAP). For each of these emission types, the Labo-
ratory employs an appropriate sampling method, as
described below.

Emissions of radioactive particulate matter gener-
ated by operations at facilities such as the Chemistry
and Metallurgy Research Building (CMR) and TA-55
are sampled using a glass-fiber filter. A continuous
sample of stack air is pulled through the filter that
captures small particles of radioactive material. These
samples are analyzed weekly using gross a pha/beta
counting and gamma spectroscopy to identify any
increase in emissions and to identify short-lived
radioactive materials. Every six months, ESH-17
composites these samples to be shipped to an off-site
commercial laboratory. The commercial laboratory
analyzes these composited samples to determine the
total activity of materials such as uranium-234, -235,
and-238; plutonium-238 and -239, -240; and ameri-
cium-241. These data are then used to calculate
emissions.

A charcoal cartridge samples VAP emissions such as
selenium-75 and bromine-77 generated by LANSCE
operations and by hot cell activitiesat CMR and
TA-48. A continuous sample of stack air is pulled
through a charcoa filter that adsorbs vaporous emis-
sions of radionuclides. We determine the amount and
identity of the radionuclide(s) present on the filter with
gamma spectroscopy.

We use a collection device known as a bubbler to
measure tritium emissions from the Laboratory’s
tritium facilities. This device enables the Laboratory to
determine not only the total amount of tritium released
but also whether it isin the elemental (HT) or oxide
(HTO) form. The bubbler operates by pulling a
continuous sample of air from the stack, which isthen
“bubbled” through three sequential vials containing
ethylene glycol. The ethylene glycol collects the water
vapor from the sample of air, including any tritium that
may be part of awater molecule (HTO). After “bub-
bling” through these three vials, essentially all HTO is
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removed from the air, leaving only elemental tritium.
The sample containing the elemental tritium is then
passed through a palladium catalyst that converts the
elemental tritium to HTO. The sampleis then pulled
through three additional vials containing ethylene
glycol, which collect the newly formed HTO. The
amount of HTO and HT is determined by analyzing
the ethylene glycol for the presence of tritium using
liquid scintillation counting (L SC).

Although the tritium bubbler described above isthe
Laboratory’s preferred method for measuring tritium
emissions, we employ asilicagel sampler at the
LANSCE facility. A sample of stack air is pulled
through a cartridge containing silica gel. The silica gel
collects the water vapor from the air, including any
HTO. The water is distilled from the sample, and the
amount of HTO is determined by analyzing the water
using LSC. Using silica gel is necessary because the
ethylene glycol will also collect some of the gaseous
emissions from LANSCE other than tritium. These
additional radionuclides will interfere with the
determination of tritium, resulting in less than desir-
able results. Also, because the primary source for
tritium is activated water, sampling for only HTO is
appropriate. After an historical evaluation of HTO
emissions from LANSCE in 2001, we discontinued
sampling tritium following the July 2001 report period
based on the low historical emissions of HTO from
TA-53 and the low relative contribution of tritium to
the off-site dose from TA-53 emissions.

We measure G/MAP emissions resulting from
activities at LANSCE using real-time monitoring data.
A sample of stack air is pulled through an ionization
chamber that measures the total amount of radioactiv-
ity in the sample. We use gamma spectroscopy and
decay curvesto identify specific radioisotopes.

3. Sampling Procedures and Data Analysis

Sampling and Analysis. We chose analytical
methods to comply with EPA requirements (40 CFR
61, Appendix B, Method 114). See Section F in this
chapter for the results of analytical quality assurance
measurements. General discussions on the sampling
and analysis methods for each of LANL's emissions
follow.

Particulate Matter Emissions. We generally
removed and replaced the glass-fiber filters that
sample facilities with significant potential for radioac-
tive particul ate emissions weekly and transported
them to the Health Physics Analysis L aboratory
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(HPAL). Before screening the samples for the pres-
ence of alpha and beta activity, the HPAL allowed
approximately 72 hours for the short-lived progeny of
radon to decay. These initial screening analyses ensure
that potential emissions were within normal values.
The HPAL performed final analyses after the sample
had been allowed to decay for approximately one
week. In addition to alpha and beta analyses, the

HPAL used gamma spectroscopy to identify the
energies of gammaray emissions from the samples.
Because the energy of decay is specific to agiven
radioactive isotope, the HPAL could determine the
identity of any isotopes detected by the gamma
spectroscopy. The amount, or activity, of an isotope
could then be found by noting the number of photons
detected during analysis. LANSCE glass-fiber filters
were analyzed using only gamma spectroscopy.

Because gross al pha/beta counting cannot identify
specific radionuclides, the glass-fiber filters were
composited every six months for radiochemical
analysis at an off-site commercial |aboratory. We used
the data from these composite analyses to quantify
emissions of radionuclides such as the isotopes of
uranium and plutonium. To ensure that the analyses
reguested (e.g., uranium-234, -235, and -238 and
plutonium-238 and -239, -240, etc.) identified all
significant activity in the composites, ESH-17
compared the results of the isotopic analysisto gross
activity measurements.

VAP Emissions. We generally removed and
replaced the charcoal canisters that sample facilities
with the potential for significant VAP emissions
weekly. These samples were transported to the HPAL
where gamma spectroscopy, as described above,
identified and quantified the presence of vaporous
radioactive isotopes.

Tritium Emissions. Tritium bubbler samples used
to sample facilities with the potential for significant
elemental and oxide tritium emissions were generally
collected and transported to the HPAL on aweekly
basis. The HPAL added an aliquot of each sampleto a
liquid scintillation cocktail and determined the amount
of tritium in each via by LSC.

Silica gel samples were used to sample facilities
with the potential for significant tritium emissionsin
the oxide form only, where the bubbler system would
not be appropriate. These samples were transported to
the Analytical Chemistry Sciences Group (C-ACS),
where C-ACS staff distilled the water from the silica
gel and determined the amount of tritium in the
sample using LSC.
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G/MAP Emissions. We used continuous
monitoring, rather than off-line sampling, to record
and report G/IMAP emissions for two reasons. First,
the nature of the emissionsis such that standard filter
paper and charcoal filters will not collect the radionu-
clides of interest. Second, the half-lives of these radio-
nuclides are so short that the activity would decay
away before any sample could be analyzed offline.
The G/MAP monitoring system includes a flow-
through ionization chamber in series with a gamma
spectroscopy system. Total G/MAP emissions were
measured with the ionization chamber. The real-time
current measured by this ionization chamber was
recorded on a strip chart, and the total amount of
charge collected in the chamber over the entire beam
operating cycle was integrated on adaily basis. The
composition of these G/MAP emissions was analyzed
with the gamma spectroscopy system. Using decay
curves and energy spectrato identify the various ra-
dionuclides, Air Quality personnel determined the
relative composition of the emissions. Decay curves
were typically taken one to three times per week based
on accelerator operational parameters. When major
ventilation configuration changes were made at
LANSCE, new decay curves and energy spectrawere
recorded.

4. Analytical Results

M easurements of Laboratory stack emissions
during 2001 totaled approximately 15,400 Ci. Of this
total, tritium emissions composed approximately 9400
Ci, and air activation products from LANSCE stacks
contributed nearly 6000 Ci. Combined airborne
emissions of materials such as plutonium, uranium,
americium, and particulate/vapor activation products
were lessthan 1 Ci.

Table 4-13 provides detailed emissions data for
Laboratory buildings with sampled stacks. Table 4-14
provides a detailed listing of the constituent radionu-
clidesin the groupings of G/IMAP and particulate/
vapor activation products (P/VAP). Table 4-15
presents the half-lives of the radionuclides emitted by
the Laboratory. During 2001, nonpoint source emis-
sions of activated air from the LANSCE facility
(TA-53) comprised approximately 150 Ci carbon-11
and 6 Ci argon-41, whereas TA-18 contributed 0.29 Ci
argon-41.

5. Long-Term Trends

Figures 4-9 through 4-12 present radioactive
emissions from sampled Laboratory stacks. These
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figuresillustrate trends in measured emissions for
plutonium, uranium, tritium, and G/MAP emissions,
respectively. As the figures demonstrate, tritium
emissions and G/MAP emissions each showed a
significant increase for 2001. Emissions from pluto-
nium and uranium isotopes stayed relatively steady
since 2000.

Emissions from tritium handling facilities increased
in 2001 over previous years. A January 31, 2001,
release of 7600 curies of tritium gas (HT) from WETF,
TA-16-205, dominated these tritium emissions. This
single release constitutes over 80% of the total Labora-
tory tritium emissions for 2001. The release occurred
when a container of legacy waste failed during process-
ing. The container was originally thought to contain
less than 50 curies of tritium. Failure of the container
released the high-purity tritium gas into the stack
ventilation system. The off-site dose from this release
was well below any regulatory thresholds. See http://
drambuie.lanl.gov/~esh7/Final g/tritfacils/0201.html for
a compl ete description of the event.

Emissions from other facilities, notably TA-33-86,
TA-21-209, and TA-41-4, increased because of cleanup
operations in preparation for the D& D of these areas.
TA-33-86, which originally housed the High Pressure
Tritium Laboratory (HPTL), has been shut down for
several years. TA-41-4 likewise has ceased operations,
and personnel are preparing the facility for D&D. In
these facilities, we expect increased emissions from
activities such as equipment disassembly and opening
pipes and containers to demonstrate that all significant
tritium has been removed. TA-21-209 is transferring its
tritium operations to WETF, and the building is being
prepared for D& D. As tritium-contaminated systems
are dismantled and prepared for removal and disposal,
increased releases of tritium are expected. However,
overall long-term emissions from all these facilities
will decrease following such D&D preparation. As
mentioned, all releasesin 2001 were well below
regulatory limits.

In 2001, LANSCE operated in the same configura-
tion as 2000, with continuous beam operations to the
1L Target and the Lujan Neutron Scattering Center
causing the majority of radioactive air emissions.
However, changes to the 1L Target cooling water
system operation resulted in more off-gassing of very
short-lived radionuclides (primarily oxygen-15) from
the water systems into the stack air stream. As aresult,
total emissions from the TA-53-7 stack increased in
2001, while still remaining well below any regulatory
limits.
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Figure 4-13 shows the individual contribution of
each of these emission types to the total Laboratory
emissions. It clearly shows that G/MAP emissions and
tritium emissions make up the vast majority of
radioactive stack emissions.

C. Gamma and Neutron Radiation Monitoring
Program (Mike McNaughton)

1. Introduction

ESH-17 monitors gamma and neutron radiation in
the environment—that is, outside of the workplace—
according to the criteria specified in McNaughton et
al. (2000).

This radiation consists of both naturally occurring
and man-made radiation. Naturally occurring radia-
tion originates from terrestrial and cosmic sources.
Because the natural radiation doses are generally
much larger than those from man-made sources, it is
extremely difficult to distinguish man-made sources
from the natural background.

Naturally occurring terrestrial radiation varies
seasonally and geographically. Seasonally, radiation
levels can vary up to 25% at a given location because
of changes in soil moisture and snow cover that
reduce or block the radiation from terrestrial sources
(NCRP 1975). Spatia variation results from both the
soil type and the geometry; for example, dosimeters
that are placed in a canyon will receive radiation from
the side walls of the canyon as well as from the
canyon bottom and will record higher radiation
exposures than those dosimeters on a mesa top that do
not receive exposure from the walls. The aerial
surveys of LosAlamos (EG& G 1989, EG& G 1990,
DOE/NV 1998, and DOE/NV 1999) show variations
of afactor of threein terrestrial radiation. Measure-
ments of soil concentrations support these surveys:
according to Longmire et al., 1996, thorium and
uranium concentrations on the Pajarito Plateau range
from 0.7 to 3 pCi/g, and potassium-40 ranges from 12
to 30 pCi/g; these concentrations result in terrestrial
radiation from 50 to 150 mrem/yr, with the higher
values generally being in the canyons.

Naturally occurring ionizing radiation from cosmic
sources increases with elevation because of reduced
atmospheric shielding (NCRP 1975). At sealevel, the
dose rate from cosmic sources is 27 mrem/yr. Los
Alamos, with a mean elevation of about 2.2 km,
receives 70 mrem/yr from cosmic sources, whereas
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White Rock, at an elevation of 1.9 km, receives
60 mrem/yr, and Espafiola, at 1.7 km, receives
50 mrem/yr.

In summary, the dose rate from natural terrestrial
and cosmic sources varies from about 100 to 200
mrem/yr. In publicly accessible locations, the dose rate
from man-made radiation is much smaller than, and
difficult to distinguish from, natural radiation.

2. Monitoring Network

a. Dosimeter Locations. In an attempt to
distinguish any impact from Laboratory operations,
ESH-17 has located 140 thermoluminescent dosimeter
(TLD) stations around the Laboratory and in the
surrounding communities. Beginning in January 2000,
the monitoring locations were selected according to the
criteriain McNaughton et al., 2000. See Figure 4-14
for the present locations of TLDs.

b. Albedo Dosimeter s. We monitor potential
neutron doses with twelve albedo TLD stations. We
maintain these stations around TA-18 and Building
130 of TA-3. Albedo dosimeters are sensitive to
neutrons and use a hydrogenous material to simulate
the human body, which causes neutron backscatter.

Background stations are located at Santa Fe and
TA-49, and a control dosimeter is kept in a shielded
vault.

3. Quality Assurance

ESH-17's operating procedures (ESH-17 2002)
contain procedures that outline the QA/QC (quality
assurance/quality control) protocols; placement and
retrieval of the dosimeters; reading of the dosimeters;
and data handling, validation, and tabulation. The
Health Physics Measurements Group (ESH-4) calibra-
tion lab calibrates the dosimeters.

We estimated the uncertainty in the TLD data by
combining the uncertainties from three sources. The
standard deviation of the individual TLD chips was
calculated from the spread in sets of 5 chips exposed to
the same dose and was 3%. We calculated the uncer-
tainty in the light-output-to-dose calibration from the
variation of theindividual calibrations; it was 5%. The
uncertainty in the fade correction was calculated from
20 sets of fade dosimeters with each set each exposed
to the same conditions and was 4%. Combining these
in the standard way, the overall one-standard-deviation
uncertainty is 7%.
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As an independent check of the accuracy of our
dosimeters, we submitted 14 dosimeters to the 12th
International Intercomparison of Environmental
Dosimeters organized by the DOE’s Environmental
Measurements Lab (EML) (http://mww.eml.doe.gov/
iied/). According to the preliminary results, the average
dose our field dosimeters measured was 168 mrem,
which is 4% higher than the EML measurement of 161
mrem. Thisresult is within the expected margin of
uncertainty and is therefore satisfactory.

The DOE Laboratory Accreditation Program has
accredited the albedo dosimeters that ESH-4 provides.
ESH-4 provides quality assurance for the albedo
dosimeters.

4. Analytical Results

a. GammaTLD Dosimeters. Table 4-16
presents the results for the gammaTLD dosimeters.
For some stations, one or more quarters of data are not
available as aresult of dosimeter loss. We have
replaced the missing data by the average of the other
quarters.

The annual dose equivalents at amost all stations
ranged from 100 to 200 mrem. These dose rates are
consistent with natural background radiation and with
previous measurements. The largest natural -back-
ground dose rates are in low-lying areas and canyons
(e.g., at stations 20, 37, 59, 69, and 70) where terres-
trial background is high (DOE/NV/11718-107) and
canyon walls contribute additional dose. None of these
measurements indicates a contribution from Labora-
tory operations.

The stations with a measurable contribution from
Laboratory operations are at TA-18 (station 28), TA-53
(stations 64, 104, and 114-116), TA-3-130 (stations
117-119), and TA-21 (station 323).

At TA-18, most of the external radiation dose is
from neutrons, which are measured by the albedo
dosimeters discussed in Section 4.c, below. The
gamma dose at station 28 is smaller than the uncer-
tainty in the measurement. Though the gamma dose at
station 18 is larger than average, this reading is mostly
aresult of terrestrial radiation in the canyon.

Stations 104 and 114-116 are close to the TA-53
lagoons where activated material such as cobalt-60 has
accumulated. Station 64 is close to the TA-53
“boneyard” where radioactive materials are stored.
Accessto TA-53 is restricted.

Stations 117-119 are close to the TA-3-130 calibra-
tion laboratory; they are 27 m north, 10 m east, and 8
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m south, respectively. After subtracting approximately
120 mrem of natural background radiation, the dose
measurements are consistent with the distances.
Stations 118 and 119 are within a fenced area and not
accessible to the public. Station 117 is on the fence
along the south side of Pgjarito Road.

The potential dose to an individual on Pgjarito
Road is the sum of the gamma dose discussed in this
section and the neutron dose discussed in Section 4.c,
below. The doses that appear in the tablesinclude
natural background and would only apply if an
individual remained close to the dosimeter 24 hours a
day and 365 days per year.

Station 323 at TA-21, MDA T, is contaminated with
50 pCi/g of cesium-137 (LANL 1991, pp. 16-124).
The calculated dose rate from this contamination is
200 mrem/yr. Considering that the dosimeter is on the
boundary fence of AreaT, the calculationisin
reasonabl e agreement with the measurement, which is
about 100 mrem/yr above background. AreaT is not
accessible to the public.

b. TA-54, Area G. Table 4-17 presents the
results from monitoring the TA-54, Area G, waste site.
Figure 4-2 shows the locations of the dosimeters at
TA-54. Asin previous years, the highest dose rates are
near building 375 (stations 6056 to the north),
buildings 229-232 (stations 6114 to the southeast),
and building 49 (stations 623—4 to the southwest). The
dose rates are the result of radioactive waste stored in
these buildings. The increased dose rate from building
375 led us to locate new dosimeter stations 642 and
643 on the fence at the boundary between DOE and
San Ildefonso Pueblo land. Although the gamma dose
rates at these stations are at the upper end of the range
of natural background radiation, we believe thisrateis
aresult of high levels of terrestrial radiation in the
canyon and from the canyon walls. Two items of
evidence support this conclusion: calculations show
the dose from building 375 at the DOE boundary is
too small to measure, and the NEWNET station
“LANL Buey East,” which is close to stations 642 and
643, does not show an increased dose rate. NEWNET
is discussed in Section H.

c. Albedo Dosimeters. Table 4-18 presents the
monitoring results from the TA-18 albedo dosimeters.
The valuesin Table 4-18 would apply to a hypotheti-
cal individual who remains continuously at the
specified location.

The neutron dose that a dosimeter measures
depends on the neutron-energy spectrum. We calculate
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the actual neutron dose by multiplying the dosimeter
reading by the neutron correction factor, NCF. We
calculated the dose from TA-18 using the NCF =
0.145, which corresponds to the neutron energy
spectrum from the DOE-standard D,O-moderated
neutron spectrum from californium-252. The reference
McNaughton (2000) discusses the reasons for this
choice.

Albedo-dosimeter location 10 is collocated with
gamma-dosimeter station 117, on the fence south of
Pajarito Road and 27 m north of the TA-3-130 calibra-
tion sources. The total dose at this location is the sum
of the gamma and the neutron dose equivalents.

D. Nonradioactive Ambient Air Monitoring (Ernie
Gladney and Jean Dewart)

1. Introduction

During the spring of 2000, the Cerro Grande fire
reached LANL and ignited both aboveground
vegetation and disposed materialsin severa landfills.
The fire raised concerns about the potential human
health impacts from chemicals emitted by the
combustion of these Laboratory materials, and short-
term, intensive air monitoring studies were performed
at that time. Unlike the radiological data from many
years of AIRNET sampling, LANL did not have an
adequate database of nonradiological species under
baseline conditions with which to compare data
collected during the fire. During 2001, ESH-17
designed and implemented a new air-monitoring
program, entitled NonRadNet, to provide these types
of data under normal conditions. The objectives of
NonRadNet are to

 develop the capability for collecting
nonradiological air monitoring data,

 conduct monitoring to develop a database of
typical background levels of selected
nonradiological speciesin the communities
nearest the Laboratory, and

e measure LANL’s potential contribution to
nonradiological air pollution in the surrounding
communities.

2. Air Monitoring Network

NonRadNet samples environmental levels of
nonradiological air constituentsin Los Alamos
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County. Species to be monitored include the follow-
ing: total suspended particulate matter (TSP), particles
with diameters of 10 micrometers or less (PM-10),
particles with diameters of 2.5 micrometers or less
(PM-2.5), volatile organic compounds (VOC), and
inorganic elements on particulate matter. In 2001, the
VOCs included up to 160 compounds, and the
inorganics included up to 15 elements (arsenic,
antimony, barium, beryllium, cadmium, chromium,
cobalt, copper, lead, nickel, selenium, silver, thallium,
vanadium, and zinc).

We based the sampling locations on EPA (40 CFR
Part 58) and LANL (procedure ESH-17-207) siting
criteria. Monitoring stations were designed to collect
samples in the breathing zone (2 meters above ground
surface). Uniform application of these criteria assures
consistency, comparability, and representativeness
among all air sampling locations. Good scientific
judgment is always employed as the final criterionin
selecting the optimal locations, in addition to the site-
specific ones cited above.

Simultaneous monitoring took place in three
different locations—two in Los Alamos and onein
White Rock, NM. The White Rock sampling is
collocated with the existing AIRNET station at the
White Rock Fire Station. One Los Alamos station is
collocated with the existing AIRNET station at the
Los Alamos Hospital. We established one new station
near the intersection of Diamond Drive and East
Jemez Road, between the main technical area of the
Laboratory and the population center of the Los
Alamos town site.

We use existing meteorological data collected
through LANL'’s current monitoring network to help
us interpret the data and eval uate their impact. PM-10
and PM-2.5 concentrations are measured continuously
and averaged over 1-hour, 3-hour, and 24-hour time
periods. VOC and TSP/inorganics sampling takes
place on every twelfth day to coincide with EPA’s
national ambient air monitoring schedule, with each
sampling period lasting 24 hours. All sites commenced
operation on September 22, 2001.

3. Sampling Procedures, Data M anagement, and
Quality Assurance

Anderson GV-2360 volumetric-flow-controlled
high-volume samplers collected samples for 24-hour
time-integrated TSP on either Dynaweb polypropylene
or Whatman cellulose 8 in. x 10 in. filters. All filters
are placed in the sampler less than 48 hours before the
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start of a sampling run and are recovered from the
samplers within 24 hours of the end of a sampling
period. We weigh all filters before deployment and
again after collection. All weighing activities take
place in a humidity-conditioning chamber, and filters
are equilibrated for at least 24 hours before each
weighing to attempt to achieve consistent absorbed
water levels. We then send these TSPfiltersto a
commercial environmental analytical chemistry
laboratory in glassine envelopes under chain-of-
custody for chemical analysis of up to 15 inorganic
elements with both inductively coupled plasma
emission spectrometry (ICPES) and inductively
coupled plasma mass spectrometry (ICPMS) using
EPA Methods SW 6010 and SW 6020, respectively.

A Rupprecht & Patashnick TEOM (tapered-
element oscillating microbalance) Series 1400a
ambient particulate monitor fitted with either PM-10
or PM-2.5 sample inlets collects continuous PM-10
and PM-2.5 concentrations (micrograms per cubic
meter). The collecting instruments record the data
automatically and save them electronically for
subsequent downloading and transfer to an ESH-17-
maintained database. We will use these data as an
indicator of natural dust loading in the atmosphere and
to aid in interpreting the inorganic elemental concen-
tration data determined on the large TSP filters.

A ThermoAnderson AVOCS (Ambient Volatile
Organic Collection System) collects samples of
ambient air in 15-liter SUMMA Canisters owned by
LANL. Before each sampling event, all canisters are
precleaned and monitored for residual levels of all
V OCs. After collecting an integrated 24-hour sample,
taken simultaneously at all sites every 12th day per
EPA procedure, we return all canisters to Severn-Trent
Laboratories (STL), located in Austin, TX, under
chain-of-custody for VOC determination with EPA
Compendium Method TO-15. STL reports up to 160
organic compounds to ESH-17, and these data are
stored within the existing AIRNET database for
subsequent evaluation and interpretation.

ESH-17 personnel enter field sampling data
manually on paper forms and key them into an
existing database. Using calibration procedures
provided by each sampling system’s manufacturer, we
calculate the net air volumes sampled. We then use
these volumes to calculate net ambient air concentra-
tions of TSP, VOCs, and inorganic elements.
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4, Ambient Air Concentrations

a. Explanation of Reported Concentrations.
Tables 4-19 through 4-24 summarize the ambient air
concentrations calculated from field and analytical
data, inorganic elements, and VOCs. For many of
these elements and compounds, these measurements
are the first reported in an annual Environmental
Surveillance Report since this series began in 1971.
The summaries include

* the number of measurements (samples);

* the number of measurements that were deter-
mined to be less than their analytical detection
limits;

* the minimum and maximum values (range) where
two or more measurements had positive results;

* the mean value of the positive results; and

* the 1s (standard deviation) of the mean where
three or more positive values were available.

b. Particulate Matter. Several previous
Environmental Surveillance Reports (ESP 1971a, ESP
1971b, ESP 1986, ESP 1987, ESP 1988, and ESP
1989) include limited local TSP data. These data show
annual geometric means for both Los Alamos and
White Rock to be in the 20-30 ug/m3 range, with the
maximum val ue observed to be 242 ug/m3 during
those time periods.

In our 2001 TSP data, we observed both negative
values and concentrations up to three times the
previously reported maximum for individual samples.
The overall station means were also a factor of ten
above historical measurements. These considerations
lead usto believe that the 2001 data are largely
invalid, and they were rejected as not being represen-
tative of actual atmospheric conditions because they
failed to meet our established quality goals. We have
selected a different filter material, Whatman cellulose
paper, for use during 2002, partially in an effort to
improve our overall TSP measurement procedure.

We have reviewed the 24-hour average data for
PM-2.5 and PM-10 collected since the start of opera-
tion of the first TEOM that we received in late May
2001. The PM-10 measurements had concentrations
up to 32 ug/mS, whereas PM-2.5 exhibited a maxi-
mum of 14 ug/m?3. These data are consistent with the
historical TSP levels of 20-30 ug/m3, further support-
ing our decision to reject al of the 2001 TSP data.
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c. Inorganic Elements. Table 4-19 shows the
summary of these NonRadNet measurements for 15
elements at three stations. Previous Surveillance
Reports contain relatively little air concentration data
for inorganic species, and most of what is available
was determined using analytical procedures that have
much higher detection limits than those used this year.

A common interpretive technique calls for calculat-
ing elemental ratios to the element measured that has
the minimum uncertainty and is not likely to have any
source besides resuspended local soil materials.
Elements commonly selected for this comparison
purpose include silicon, aluminum, iron, manganese,
and rare earth elements. These elemental ratios are
then compared with corresponding ones taken from
chemical analysis of local soils or to average terres-
trial crustal abundance data compiled by Vinogradov
1959, Taylor 1964, Mason 1966, and Wedepohl 1968.

With the data for the elemental content of on-site
soils (ESP 2000), we devel oped a mean elemental
concentration for on-site comparison. Unfortunately
we did not foresee using this elemental ratio technique
when we selected the original list of elements for
chemical analysis of our new program’s samples, and
therefore we must employ another of the major “rock-
forming” elements, such as barium. Figure 4-15
displays all our individual measurements of barium
with both of the analytical methods used, further
illustrating that this element is a good choice because
of its consistency over the last quarter of 2001.

We have calculated a set of mean elemental ratios
to barium (Ba) from our summary of the on-site soil
data from the 2000 ESR in Table 4-20.

The air sample data are internally very consistent
and in good agreement with our estimates from our
local soils. This agreement suggests no evidence for
any non-soil-derived enhancement to the soil back-
ground levels of these trace elements except for
copper, antimony, and zinc. Copper is strongly
enhanced, and this enhancement probably results from
contributions from the high-volume pump in the
sampling egquipment. This effect was documented in
1970 during sampling for metalsin clean marine and
continental environments (Hoffman 1971). The
antimony and zinc results are not so readily under-
stood and require further study and source evaluation
before we can draw firm conclusions. It is possible
that the average concentrations used for local soils are
in error, particularly for antimony, a difficult element
to determine at natural abundance levelsin soils.
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As our program matures, we may add additional
soil-derived elements and other elements that LANL
operations might influence.

d. Volatile Organic Compounds. Tables 4-21
to 4-24 present summary data for 160 compounds at
three stations. The first three of these tables contain
summaries for 124 compounds where at least one
positive detection was achieved at one site. The final
table presents a summary for 36 compounds that have
only detection limit data at all sites for all measure-
ments.

Determining background levels for these com-
poundsisnot as easy asit isfor inorganics. Organic
compounds have a variety of natural and anthropo-
genic sources, and many of these compounds are well
mixed in the troposphere. As our program matures, we
hope to be able to group this large number of com-
pounds into major source groups (e.g. fuel hydrocar-
bons, refrigerants, paint solvents, natural vegetation
emissions, etc.) to help provide a simpler basis for
evaluating seasonal variations and potential impacts
from Laboratory operations.

5. Detonation and Burning of Explosives

a. Total Quantities. The Laboratory tests
explosives by detonating them at firing sites operated
by the Dynamic Testing Division. The Laboratory
maintains monthly shot records that include the type
of explosives used as well as other material expended
at each site. Table 4-25 summarizes the amounts of
expended materials for CY 2000 and CY 2001. The
Laboratory also burns scrap and waste explosives
because of treatment requirements and safety con-
cerns. In 2001, the Laboratory burned 1.1 tons of high
explosives.

An assessment of the ambient impacts of high-
explosives testing, presented in the Site-Wide Envi-
ronmental Impact Statement for Los Alamos (DOE
1999), indicates that high-explosives testing produces
no adverse air quality impacts. The actual quantities of
materials detonated during 2001 were less than the
amounts for which impacts are analyzed in the Site-
Wide Environmental Impact Statement.

6. Beryllium Sampling

a. Routine Sampling. In the early 1990s, we
analyzed a limited number of AIRNET samples for
beryllium in an attempt to detect potential impacts
from regulated sources and releases from explosive
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testing. All values were well below the New Mexico
30-day ambient air quality standard of 10 ng/m?3. With
the recent heightened interest in the health effects of
beryllium, we are again analyzing AIRNET samples
for this contaminant.

However, New Mexico no longer has an ambient
air quality standard for beryllium for comparison with
AIRNET measurements. Therefore, we selected
another air quality standard to use for comparison
purposes. the National Emission Standards for
Hazardous Air Pollutants (NESHAP) standard of 10
ng/m3 (40 CFR Part 61 Subpart C National Emission
Standard for Beryllium) can be, with EPA approval, an
alternative to meeting the emission standard for
beryllium. LANL is not required to use this alternative
standard because the permitted sources meet the
emission standards, but we have used it in this case for
comparative purposes.

We reinstituted beryllium determination at selected
AIRNET sitesin 1999. We continued to analyze
quarterly composited samples from 29 sites for
beryllium during 2001. These sites are located near
potential beryllium sources or in nearby communities.
Our previous results indicate that the source of
beryllium in our AIRNET samples was naturally
occurring beryllium in resuspended dust. Dust may be
resuspended mechanically, by vehicle traffic on dirt
roads or construction activities, or by the wind in dry
periods.

For 2001, we calculated air concentrations includ-
ing a blank subtraction as we did for the 2000 data.
Air concentrations for 2001, shown in Table 4-26, are,
on average, very similar to the 2000 values. Concen-
trations at two Area G stations again declined signifi-
cantly in 2001 just as we observed during 2000. All
values are 2% or |ess than the NESHAP standard.

The highest measured beryllium concentrations
occurred at TA-54, Area G; the Los Alamos County
Landfill; the Jemez Pueblo Visitor’'s Center; and in
Santa Fe. Because none of these sites have any beryl-
lium handling operations, the source of the beryllium
ismost likely from naturally occurring berylliumin
the soils, resuspended by the wind or by vehicles on
dirt roads and earthmoving/construction operations.
TA-54, Area G, islocated in the drier portion of the
Laboratory, making wind resuspension a more impor-
tant contributor than at other Laboratory locations.
Resuspension of fine dust particlesis also acommon
occurrence during trucking operations at the county
landfill. Similarly, Jemez Pueblo has reported signifi-
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cant levels of blowing dust, especially during the
springtime.

Earlier in this chapter, we used the ratio of ura-
nium-238 to uranium-234 to detect impacts from
LANL because these isotopes are naturally present at
aconstant ratio. No comparable situation exists for
beryllium because it is mono-isotopic, but the ratio of
beryllium to other elements present in the soil will be
relatively constant if the local sources of particulate
matter are similar. We chose cerium last year as
having good potential to be representative of natural
soil particulate matter and unlikely to have a Labora-
tory source. We have now encountered difficulty with
this approach during low dust loading quarters when
cerium concentrations in individual samples approach
or reach analytical detection limits. Beginning with
the second quarter of 2001, we added manganese and
strontium to our ratio effort, and, in the third quarter,
we dropped cerium entirely. Even though the indi-
vidual sample concentrations of manganese and
strontium never approached their respective analytical
detection limits, we observed significant variability in
their relative abundance in soils taken from the wide
area covered by our AIRNET network. Although we
see no evidence of unusual levels of beryllium in any
of our samples based on any of these three elemental
ratios, it remains difficult to easily assess potential
Laboratory impacts using this elemental ratio ap-
proach. We continue to search for other approaches.

b. Special Sampling. We performed short-term
ambient air sampling for three beryllium-containing
high-explosives test shots at TA-15 (Dual Axis
Radiographic Hydrodynamics Test [DARHT] and
Phermex) during 2001, taking TSP matter samples at
10-13 locations before and during the test. In general,
the samplers ran for 24 hours. We analyzed samples
for beryllium and uranium isotopes. Samples were
also analyzed for inorganic soil elements: cerium,
manganese, and strontium. These elements are not
found in LANL emissions and so are useful in
distinguishing the impacts of high-explosives tests
from soils resuspended by winds.

Based on 7 or 8 days of 24-hour sampling on non-
high-explosives test shot days, the average beryllium
concentration at the short-term sampling locations was
0.036 (+0.0005) ng/m3. The standard deviation of
these 56 samples was 0.041 ng/m3. The average value
was somewhat higher, but consistent with quarterly
average beryllium concentrations measured at
AIRNET stations. The higher concentration may

101



4. Air Surveillance

reflect sampling locations near areas where beryllium
has been used historically or near areas where soil
disturbing activities (other than high-explosive
testing) occur.

We reviewed the ten highest 24-hour beryllium
concentrations. Three occurred on days with no
beryllium-containing high-explosives tests. One
additional beryllium measurement in the highest ten
group occurred in awind direction more than 90
degrees from the direction at the time of the test. Thus,
the short-term beryllium air concentration data show
significant variability that we need to quantify; they
do not appear to be related to high-explosive testing.

We used the TA-49 and TA-6 meteorological tower
wind direction data to identify air sample locations
downwind of the tests at the time of the test shots.
Two air samples for one high-explosives test shot and
one sample from another high-explosive test shot
showed elevated beryllium and uranium based on
comparisons with average air concentrations measured
on non-test-shot days. Other samples taken during
these tests did not demonstrate both elevated beryl-
lium and uranium air concentrations. The beryllium
concentrations measured were 0.700, 0.167, and
0.143 ng/m?3 (without subtraction for background).
Each of these air concentrations was measured on-site
at TA-15, to the north of the test location.

E. Meteorological Monitoring (Scot Johnson)

1. Introduction

Data obtained from the meteorological monitoring
network support many Laboratory activities, including
emergency management and response, regul atory
compliance, safety analysis, engineering studies, and
environmental surveillance programs. To accommo-
date the broad demands for weather data at the
Laboratory, we measure awide variety of meteoro-
logical variables across the network, including wind,
temperature, pressure, relative humidity and dewpoint,
precipitation, and solar and terrestrial radiation. The
Meteorological Monitoring Plan (Baars et al., 1998)
provides details of the meteorological monitoring
program [an electronic copy of the Meteorological
Monitoring Plan is available on the Internet at
www.weather.lanl.gov/monplan/mmp1998.pdf].

2. Climatology

Los Alamos has a temperate, semiarid mountain
climate. However, large differencesin locally ob-
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served temperature and precipitation exist because of
the 1,000-ft elevation change across the L aboratory
site. Four distinct seasons occur in Los Alamos.
Winters are generally mild, with occasional winter
storms. Spring is the windiest season. Summer is the
rainy season, with frequent afternoon thunderstorms.
Fall istypicaly dry, cool, and cam. The climate
statistics summarized below are from analyses
provided in Bowen (1990 and 1992) as well asfrom
historical meteorological databases maintained by the
Meteorology Project of ESH-17.

Temperatures at Los Alamos are characterized by
wide daily variations (a 23°F range on average)
because of the semiarid climate. Atmospheric mois-
ture levels are low, and clear skies are present about
75% of the time. These conditions lead to high solar
heating during the day and long-wave radiative
cooling of the earth at night that is not ameliorated by
downward long-wave radiation that would occur in
the presence of clouds and water vapor. The daily
fluctuation in temperature is therefore high in Los
Alamos. Surrounding communities such as White
Rock and Espafiola see even greater fluctuations
because they receive a cool nighttime flow that drains
from the Pajarito Plateau as it slopes downward to the
east towards the Rio Grande river and a nighttime
flow southward down the Rio Grande valley itself.

Winter temperatures range from 30°F to 50°F
during the daytime and from 15°F to 25°F during the
nighttime, with arecord low temperature of —18°F
recorded in 1963. The Sangre de Cristo Mountainsto
the east of the Rio Grande Valley act as abarrier to
wintertime arctic air masses that descend into the
central United States, making the occurrence of local
subzero temperatures rare. Winds during the winter
arerelatively light, so extreme wind chills are uncom-
mon. Summer temperatures range from 70°F to 88°F
during the daytime and from 50°F to 59°F during the
nighttime, with arecord high temperature of 95°F
recorded in 1998.

The average annual precipitation (which includes
both rain and the water equivalent for frozen precipi-
tation) from 1931 to 2000 is 18.3 in. The average
annual snowfall is52.3 in. Winter precipitation in Los
Alamos is often due to storms approaching from the
Pacific Ocean or to cyclones forming and/or intensify-
ing leeward of the Rocky Mountains. The snow is
usually adry fluffy powder, with an equivalent water-
to-snowfall ratio of about 1:20. Large snowfalls may
occur locally as aresult of orographic lifting of the
storms by the Jemez Mountains. The record single-day
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snowfall is 22 in., which occurred in 1978 and 1987.
The record single-season snowfall is 153 in. setin
1986-1987. Any resident and skier knows too well
that annual snowfall varies greatly from year to year,
but decadal variability in snowfall is surprisingly
low—only afew inches variation per year on the
decadal average. The exception is the 1980s, during
which the annual average snowfall was 77 inches
compared with the annual average snowfall since 1931
(including the 80s) of 52.3 in.

The two months of July and August account for
36% of the annual precipitation and encompass the
bulk of the rainy season. Afternoon thunderstorms
form as moist air advected 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
inthe USA, is estimated at 7 to 22 strikes per square
mile per year (from an internal communication by
Stone in 1998). ESH-17 began measuring lightning
activity in 1998, and, according to this small sample
set, 54% of the detected local lightning activity oc-
curred during July and August. Lightning is most
commonly observed during warmer months; 93% of
the lightning activity counted since 1998 occurred
between the months of June and September.

The complex topography of Los Alamos influences
local wind patterns, notable in the absence of large-
scal e disturbances. Often a distinct diurnal cycle of
windsis observed. As air close to the ground is heated
during the day, it tends to be displaced by cooler air
from aloft and tends to rise and flow upslope along the
ground—"anabatic” flow. During the night, cool air
that forms close to the ground tends to flow
downslope—"katabatic” flow. Daytime upslope
(anabatic) flow of heated air on the Pajarito Plateau
adds a southerly component to the winds on the
plateau as it flows up the Rio Grande valley. Night-
time downslope (katabatic) flow of cooled air from the
mountains and plateau adds a light westerly to
northerly component to local winds. Flow in the east-
west oriented canyons that interrupt the Pgjarito
Plateau is often aligned with the canyons, and so
winds are usually from the west at night as katabatic
flow and from the east during the day.

3. Monitoring Network

A network of six towers gathers meteorological
data (winds, atmospheric state, precipitation, and
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fluxes) at the Laboratory (see Meteorological Net-
work [Figure 4-16] and the Meteorological Monitor-
ing Plan [Baars et al., 1998]). Four of the towers are
located on mesatops (TA-6, TA-49, TA-53, and TA-
54), oneisin acanyon (TA-41), and one is on top of
Pajarito Mountain (PIMT). The TA-6 tower isthe
official meteorological measurement site for the
Laboratory. A sonic detection and ranging (SODAR)
instrument is also located adjacent to the TA-6 meteo-
rological tower. Precipitation is also measured at TA-
16, TA-74, and in the North Community of the Los
Alamos town site.

4. Sampling Procedures, Data M anagement, and
Quality Assurance

We site instruments in the meteorological network
in areas with good exposure to the elements being
measured, usually in open fields, to avoid wake
effects (from trees and structures) on wind and
precipitation measurements. Open fields also prevent
the obstruction of radiometers measuring solar and
terrestrial radiation (ultraviolet to infrared spectra).

Temperature and wind are measured at multiple
levels on open lattice towers. Instruments are posi-
tioned on west-pointing booms (toward the prevailing
wind), at a distance of at least two times the tower
width (to reduce tower wake effects). The multiple
levels provide a vertical profile of conditions impor-
tant in assessing boundary layer flow and stability
conditions. The multiple levels also provide redundant
measurements, which support data quality checks.
The boom-mounted temperature sensors are shielded
and aspirated to minimize solar heating effects.

Dataloggers at the tower sites sample most of the
meteorological variables at 0.33 Hz, store the data,
then average the samples over a 15-minute period,
and transmit the data to a Hewlett Packard worksta-
tion by telephone or cell phone. The workstation auto-
matically edits measurements that fall outside of al-
lowable ranges. Time-series plots of the data are a'so
generated for a meteorologist’s data quality review.
Daily statistics of certain meteorological variables
(i.e., daily minimum and maximum temperatures,
daily total precipitation, maximum wind gust, etc.) are
also generated and checked for quality. Once daily
over the past 45 years, asimilar set of statistics has
been telephoned to the National Weather Service.
Observerslog cloud type and percentage cloud cover
three times daily.
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All meteorological instruments are annually
refurbished and calibrated during an internal audit/
inspection. Field instruments are replaced with backup
instruments, and the replaced instruments are checked
to verify that they remained in calibration while in
service. All instrument calibrations are traceable to the
National Institute of Standards and Technology. An
external audit is typically performed once every 2to 3
years, with the most recent performed during the
summer of 1999. Results indicated no significant
anomalies with the instruments in the network.

5. Analytical Results

The 2001 Weather Summary (Figure 4-17) presents
agraphical summary of Los Alamos weather for 2001.
The figure depicts the year’s monthly average tempera-
ture ranges, monthly precipitation, and monthly
snowfall totals, compared with monthly normals
(averaged from 1931-2000).

Climatologically, Los Alamos weather for 2001
continued a four-year trend of warm temperatures and
adryer-than-normal climate. The average annual
temperature of 49.4°F exceeded the normal annual
average of 48.2°F by 1.2 degrees. The total precipita-
tion in 2001 was 79% of normal at 14.4 inches. These
warm and dry conditions do not appear, however, to be
unusual with respect to the 70-year climate history. The
area has experienced many warmer years and many
drier years. Monthly precipitation totals were above
normal early in the year, somewhat below average
during the July—August rainy season, and well below
normal from September throughout the remainder of
the year. The annual snowfall total was 5% above
normal at 55 inches with monthly snowfall totals
below normal for every month except for January,
which was over three times the normal January
snowfall.

Wind statistics, based upon 15-minute averaged
wind observations at the four Pajarito Plateau towers
and the Pgjarito Mountain tower for 2001, appear as
wind roses in Figure 4-18. The wind roses depict the
percentage of time that the wind blows from each of 16
compass rose points, as well as the distribution of wind
speed for each of the 16 directions, represented by
shaded wind rose barbs.

Daytime winds (sunrise to sunset) measured by the
four Pajarito Plateau towers were predominately from
the south, consistent with the typical upsliope flow of
heated daytime air (see Figure 4-19) moving up the
Rio Grande Valley. Nighttime winds (sunset to sunrise)
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on the Pgjarito Plateau were lighter and more variable
than daytime winds and typically from the west,
resulting from a combination of prevailing winds from
the west and downsl ope katabatic flow of cooled
mountain air (see Figure 4-20). Winds atop Pgjarito
Mountain are more representative of upper-level flows
and primarily ranged from the northwest to the
southwest, mainly because of the prevailing westerly
winds.

6. Heavy Rainfall Events Before and After the
Cerro GrandeFire

The Cerro Grande fire burned nearly all of the
watersheds above LANL and Los Alamos. As aresult,
the ability of the soil and vegetation in the watersheds
to absorb water has been drastically reduced. These
watersheds feed streams that follow the canyons
eastward through the Laboratory and town toward the
Rio Grande. So, in the aftermath of the fire, the danger
of flash flooding affecting LANL and Los Alamos
during the summer rainy season increased substan-
tially. A number of measures have been taken to
alleviate the danger of flooding, including building
dams, clearing culverts, and breaking up and reseed-
ing the hydrophaobic layer of soil upstream of Los
Alamos.

To provide early warning of flash flood danger, the
Bureau of Land Management (BLM) placed nine
Remote Automated Weather System (RAWS) stations
in threatened watersheds that feed the following
canyons: Santa Clara (Upper Santa Clara Canyon and
Santa Clara Canyon stations), Garcia, Rendija (Guagje
Canyon station), Pueblo, Los Alamos (Quemazon and
Upper Los Alamos stations), Pajarito, and Water
Canyon (see Figure 4-21). The stations are equipped
to send aradio warning to local authorities if they
measure arain total of 0.16 inchesin agiven ten-
minute period. The LANL RAWS station data are
available online at http://mww.wrcc.dri.edu/l osalamos/
and through a LANL meteorologist.

The community did not sustain serious flood
damage during the first rainy season following the fire
in May of 2000. Although significant rainfall events
did occur during the summer of 2000, the heaviest of
these amounted to 0.58 inches per hour. Approxi-
mately 90% of rainy seasons can be expected to yield
higher one-hour rainfalls. Heavy rainfall events
returned during the summer of 2001, however, and on
July 2, the volunteer fire station at 4017 Arkansas
Street in the North Community area of LosAlamos
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measured 1.06 inches of rain in one hour. Therain
event lasted about one hour, which istypical of events
during the summer rainy season. But the unusually
large drainage in asmall canyon nearby washed away
North Road. It is estimated that to replace North Road
and to employ measures to prevent further flooding
damage in that area will cost $26M.

Was the amount of rain that fell from about 4:30 to
5:30 p.m. on July 2 more than usual? Or can we
expect another such event in the near future? July 2
saw one of the heaviest rainfall events measured by
the North Community rain gauge since it began
operating in 1996. But, during the six years that the
rain gauge has been in operation, even heavier rains
have fallen in the North Community on two occasions.
On July 3, 1998, between 3:30 and 4:30 p.m., 1.12
inches fell, and on July 9, 1999, between 2:15 and
3:15 p.m., 1.24 inches fell. Based on the short history
of the North Community rain gauge, one can assume
that arainstorm as heavy or heavier than the rainfall
event of July 2 can be expected once every other
summer. This assumption is consistent with Bowen
(1990) who concluded, based on an extreme event
analysis using nine years of datafrom TA-59, that a
1-inch per hour rainfall event will recur in Los Alamos
once every two years.

A rain gauge at TA-6 about one mile south of
Omega Bridge and the town site corroborates this
finding and adds some insight. In 12 years of opera-
tion, this gauge has measured rain events of at least
one inch per hour on five occasions, suggesting the
occurrence of arain event similar to the July 2, 2001,
rain event once every two to three years. These events
are not spaced evenly in time, however, with onerain
event occurring during each summer of 1990, 1992,
and 1993 and two eventsin 1991, but none during the
eight summers from 1994 to 2001. In addition, heavy
rain events at one station are usually not coincident
with heavy rain events at other stations only afew
miles away. For example, during the disastrous rain
event of July 2, 2001, the gauge at TA-6 measured
only 0.64 inches. Furthermore, in comparison with the
maximum hourly rain event of 1.24 inches at the
North Community rain gauge, the heaviest hourly
rainfall measured at TA-6 is 1.34 inches, which fell on
July 22, 1991, between 5:45 and 6:45 p.m. Because
the 12-year TA-6 sample set istwice as large as the
North Community data set, it can be expected to
contain aslightly larger maximum event.

The RAWS stations did not measure as much
rainfall on July 2, 2001. The Pueblo station measured

Environmental Surveillance at Los Alamos during 2001

0.7 inches of rainfall between 4 and 5 p.m. (and none
after 5 p.m.). The rainfall at the Pueblo station was the
heaviest hourly rainfall that any of the nine RAWS
stations measured on July 2, which is not unexpected
because the washout of North Road was due to rainfall
onto the Pueblo Canyon watershed. In comparison
with the July 2 TA-6 measurement of 0.64 inches, the
Pajarito station, which lies about 2.7 miles west
northwest of TA-6, measured only 0.37 inches
between 5:00 and 6:00 p.m. The average daily total of
the nine RAWS stations for July 2 was arelatively
mild 0.58 inches. The monthly total for the RAWS
stations averaged 3.9 inches, however, far exceeding
the July total at TA-6 of 2.5 inches and 2.1 inches at
North Community. This result may be expected
because the average RAWS station is about 1300 ft
higher than TA-6 and the North Community rain
gauge. Therelatively light rainfall measured by the
RAWS stations on July 2 attests to the high spatial
variability of heavy rainfall in this area.

Finally, it should be noted that rain events amount-
ing to about 0.85 inches in one hour, if not quite as
sizeable as the July 2 event as measured by the North
Community rain gauge, typically occur one or two
times per summer (although not even asingle timein
some summers, as was the case in 2000). This event
rate means that significantly heavy and dangerous
rainfall events can be expected to occur at least once
during almost every summer rainy season, with events
exceeding that of July 2, 2001, once every two to
three years and surpassing it by 25% one time every
decade.

F. Quality Assurance Program in the Air Quality
Group (Ernie Gladney, Angelique Luedeker, and
Terry Morgan)

1. Quality Assurance Program Development

During 2001, ESH-17 revised three quality plans
that affect collection and use of air quality compliance
data. We also revised approximately 23 implementing
procedures to reflect the constant improvementsin the
processes. Together, these plans and procedures
describe or prescribe al the planned and systematic
activities believed necessary to provide adequate
confidence that ESH-17 processes perform satisfacto-
rily. All current quality related documents are avail-
able on the ESH-17 public Web site (www.lanl.gov/
orgs/rres/mag/index.htm).
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2. Field Sampling Quality Assurance

We maintained the overall QA of this portion of the
program through the rigorous use of carefully
documented procedures governing all aspects of the
sample collection program. Particul ate and water
vapor samples are

 taken on commercially available media of known
performance,

« collected under common EPA chain-of-custody
procedures using field-portable electronic data
systems to minimize the chances of data tran-
scription errors, and

e prepared in asecure and radiologically clean
laboratory for shipment.

They are then delivered to internal and external
analytical laboratories under full chain-of-custody
utilizing secure FedEx shipment to all external
vendors, and we track them at all stages of their
collection and analysis through the AIRNET and
RADAIR relational databases. All NonRadNet
program samples are tracked within the AIRNET
database. A complete suite of blanks also goes with
each set of samples, to include matrix blanks, trip
blanks, and process blanks (where applicable). All
blanks are submitted to analytical suppliersfor
chemical measurements.

We assess field sampling completeness every time
the analytical laboratory returns the AIRNET bi-
weekly gross alpha/beta data. We check RADAIR
field sampling completeness each week upon receipt
of the gross alpha/beta and tritium bubbler data and
NonRadNet field sampling completeness each 12-day
sampling period upon receipt of the inorganic or VOC
data sets. All these calculations are performed for each
ambient air and stack sampling site and are included
in the quality assessment memo that the Chemistry
Coordination and Information Management staff pre-
pares to evaluate every data group received from a
supplier.

3. Analytical Laboratory Quality Assessment

Specific Statements of Work (SOWSs) govern the
acquisition and delivery of analytical chemistry
services after the Data Quality Objective (DQO)
process has identified and quantified our program
objectives. These SOWSs are sent to potentially
qualified suppliers who then undergo a pre-award on-
Site assessment by experienced and trained ESH-17
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quality systems and chemistry laboratory assessors.
The assessors primarily use SOW specifications,
professional judgment, and quality system perfor-
mance at each lab (including recent past performance
on nationally conducted performance evaluation
programs) to award contracts for specific types of
radiochemical organic and inorganic analyses. Each
laboratory conducts its chain-of-custody and analyti-
cal processes under its own quality plans and proce-
dures. ESH-17 submits independently prepared blind
spiked tritium samples with each tritium sample set.
The analytical laboratory returns preliminary datato
ESH-17 by e-mail in an Electronic Data Deliverable
(EDD) of specified format and content. Each set of
samples contains all the internal QA/QC data gener-
ated by the analytical laboratory during each phase of
chemical analysis (including laboratory control
standards, VVOC surrogate compounds, process blanks,
matrix spikes, duplicates, and replicates, where
applicable). ESH-17 uploads all data electronically
into either the AIRNET or RADAIR databases
(NonRadNet data are stored within AIRNET) and
immediately subjects the datato a variety of quality
and consistency checks: we calculate analytical
completeness, track and trend all blank and control
sample data, and include all parameters in the quality
assessment memo mentioned in the field sampling
section. All parts of the data management process are
tracked electronically in each database, and we
prepare periodic reports to management.

We changed the tritium blind matrix spike samples
used in the AIRNET program in 2001 from simple
spiked waters to a more representative matrix of
spiked water evaporated onto silica gel. See Section
A.4.c. of this chapter for a detailed discussion of the
results of this change.

4. Field Data Quality Assessment Results

Field data completeness for AIRNET, NonRadNet,
and Stacks was 100%. Sampler run time was greater
than 98% for each network during 2001.

5. Analytical Data Quality Assessment Results

The Clean Air Act requires an EPA-compliant
program of QC samples as an integral part of the
sampling and analysis process. Table 4-27, Table 4-28,
and Table 4-29 document the types and numbers of
QC samples run for the overall sampling program.

Our sample and data management procedures
document the specific evaluations of each type of QC
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sample for each analytical measurement. Tables 4-30
through 4-35 show the evaluation criteria and overall
outcome of these QC tests.

All QC data are tracked and trended and reported in
specific QC Evaluation memos that go to project staff
along with each set of analytical datareceived from
our chemistry laboratories.

6. Analytical Laboratory Assessments

During 2001, one internal and three external
laboratories performed all chemical analyses reported
for AIRNET, NonRadNet, and RADAIR samples. The
Wastren-Grand Junction analytical |aboratory (associ-
ated with the DOE’s Grand Junction Project Office)
provided biweekly gross alpha, gross beta, and
isotopic gamma analytical servicesfor AIRNET.
Biweekly AIRNET tritium analytical services came
from Paragon Analytics, Inc., Fort Collins, CO.
Wastren-Grand Junction also provided analytical
chemistry services for alpha-emitting isotopes
(americium, plutonium, polonium, thorium, and
uranium), beta-emitting isotopes (lead-210), and
stable beryllium on AIRNET quarterly composite
samples. In addition, they performed all inorganic
elemental analyses for the AIRNET and NonRadNet
programs. Severn-Trent Laboratories, Austin, TX,
analyzed the gas collected in SUMMA Canisters for
the NonRadNet program for VOCs. Our on-site
Health Physics Analytical Laboratory (ESH-4)
performed all instrumental analyses (gross a pha,
gross beta, isotopic gamma, and tritium) reported for
stack emissions and in-stack samples. Semester
composites of in-stack filters were analyzed for apha-
and beta-emitting isotopes at the Wastren-Grand
Junction site.

ESH-17 also performed formal on-site assessments
at all four laboratories during 2001. Three of these
analytical laboratories participated in national perfor-
mance evaluation studies during 2001 (no such
national studies are known for VOCs). The DOE
Environmental Measurements Laboratory in New
York, NY, sponsors a DOE-wide environmental
intercomparison study, sending spiked air filters
(among other matrices) twice a year to the participat-
ing laboratories. Other commercial and state agencies
also produce materials and sponsor a wide variety of
intercomparison programs. Each assessment report
includes the detailed results of these performance
evauations (Lochamy et al., 2001; Gladney and
Luedeker 2001; Gladney and Morgan 2002; and
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Morgan et al., 2002). Overall, the study sponsors
judged our analytical labs that participated in these
national studiesto have acceptable performance for all
analytes attempted in all matrices.

G. Unplanned Releases

During 2001, the Laboratory had no instances of
increased airborne emissions of radioactive or
nonradioactive materials that required reporting to
either the New Mexico Environment Department or
the EPA.

Although no reporting thresholds were exceeded,
one radionuclide release to the air was noteworthy. On
January 31, 2001, WETF released approximately 7600
Ci of tritium gas (HT). This single release contributed
over 80% of the total Laboratory tritium emissions for
2001. The release occurred when a container of legacy
waste, originally thought to contain less than 50 curies
of tritium, failed during processing. Failure of the
container released the high-purity tritium gas into the
stack ventilation system. The off-site dose from this
release was calculated using an emergency response
model (MIDAS) to be 0.02 mrem at the site boundary.
This dose was well below any regulatory thresholds.
The Occurrence Report http://drambuie.lanl.gov/
~esh7/Final g/tritfacils/0201.html contains a complete
description of the event.

H. Special Studies—Neighborhood Environmental
Watch Network Community M onitoring Stations

Neighborhood Environmental Watch Network
(NEWNET) isaLANL program for radiological
monitoring in local communities. It establishes
gamma-radiation monitoring stationsin local commu-
nities and near radiological sources. The datafrom all
the stations are available to the public with, at most, a
24-hour delay. The NEWNET Web page also includes
a Spanish language version.

During 2001, we upgraded two NEWNET stations
with new Campbell CR10X data loggers and tele-
phone modems to replace the 15-year-old Synergetics
3400-series data loggers and satellite transmitters. The
result has been a significant decrease in the noise,
especially the spikes that limited the accuracy. As a
test of the accuracy of the new system, we used one of
the new stations, at East Gate, north of TA-53, to
estimate the gamma dose for three cases, as follows.

The first two cases are estimates of the external
gammaradiation at East Gate from short-lived
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nuclides from TA-53, primarily oxygen-15 (2-minute
half-life) and carbon-11 (20-minute half-life.)

From November 3 to November 12, 2001, the
gamma background at East Gate was 16.6 + 0.1 uR/h.
Emissions of activated air caused the dose rate to
increase to 19 + 3 uR/h when the wind carried this air
from the LANSCE stack to the NEWNET station. By
integrating the dose rate as a function of time, we
estimated that the total dose was 0.04 + 0.02 mrem
above background. For comparison, the CAP88
program calculated the dose for this period as 0.28
mrem.

Similarly, from November 13 to November 26, the

background at East Gate was 16.7 + 0.1 pR/h, the total

dose estimated from the NEWNET datawas 0.11 +
0.03 mrem above background, and the CAP38 dose
was 0.22 mrem.
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The third case involves work on a 1500-Ci cesium-
137 source at TA-53 on September 17, 2001, which
caused the dose rate at East Gate to increase from
16.44 + 0.01 puR/ht0 20.5 £ 0.1 pR/h for 2.5 h. The
total dose, estimated from the NEWNET data, was
10.1 + 0.3 prem above background. Because this did
not involve airborne radionuclides, this dose is not
calculated by CAP88, and NEWNET provides the
only estimate.

These three examples demonstrate the accuracy of
the upgraded NEWNET system. It is now possible to
use NEWNET to measure gamma dose rates with an
accuracy of 1 mrem/year. More information about
NEWNET and the data are available at http://
newnet.LANL.gov/ on the World Wide Web.
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|. Tables

Table 4-1. Aver age Background Concentrations of Radioactivity in the Regional?

Atmosphere
EPA
Concentration Annual Aver ages?

Units LimitP 1997 1998 1999 2000 2001
GrossAlpha fCi/m?3 NAC 0.7 0.8 1.0 1.0 0.8
GrossBeta  fCi/m3 NA 14.1 124 134 13.0 13.9
Tritiumé pCi/m3 1,500 0.7 0.5 0.5 08 01
238py aCi/m3 2,100 0.0 01 -02 0.0 0.0
239,240py aCi/m3 2,000 -0.2 0.4 0.1 0.0 0.1
241Am aCi/m3 1,900 0.2 03 -02 0.3 -0.2
234y aCi/m3 7,700 14.1 129 161 17.1 17.9
235y aCi/m3 7,100 0.6 0.9 1.2 0.9 13
238y aCi/m3 8,300 12.2 128 152 15.9 17.7

aData from regional air sampling stations operated by LANL during the last five years.
Locations can vary by year.

PEach EPA limit equals 10 mrem/yr.

°NA = not available.

dGross Alpha and Beta Annual Averages are calculated from gross air concentrations. All other
Annual Averages are calculated from net air concentrations.

€Tritium Annual Averages have been corrected for the tritium lost to bound water in the silica gel
media.
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Table 4-2. Airborne Long-Lived GrossAlpha Concentrations for 2001

Number of Sample
Number of Measurements Maximum  Minimum Mean  Standard
Station L ocation Measurements  <Uncertainty (fCi/m3) (fCi/m3) (fCi/m3) Deviation
Regional Stations
01 Espafiola 26 0 2.07 0.40 0.86 0.39
03 SantaFe 26 0 1.68 0.35 0.76 0.35
55 Santa Fe West 26 0 2.15 0.29 0.73 0.39
(Buckman Booster #4)
56 El Rancho 26 0 2.02 0.36 0.84 0.43
Pueblo Stations
41 San lldefonso Pueblo 25 0 1.97 0.41 0.86 0.36
59 Jemez Pueblo-Visitor’'s Center 26 0 1.95 0.45 0.89 0.45

Perimeter Stations

04 Barranca School 26 0 1.74 0.22 0.67 0.30
05 Urban Park 26 0 1.78 0.34 0.74 0.32
06 48th Street 26 0 2.08 0.38 0.67 0.35
08 McDonald's Restaurant 26 0 2.13 0.31 0.71 0.38
09 LosAlamosAirport 26 0 211 0.35 0.72 0.34
10 East Gate 26 0 2.15 0.38 0.77 0.36
11 Well PM-1 (E. Jemez Road) 26 0 1.79 0.31 0.67 0.31
12 Royal Crest Trailer Court 26 0 1.92 0.31 0.66 0.33
13 Rocket Park 26 0 1.79 0.34 0.72 0.33
14 Pajarito Acres 26 0 2.14 0.24 0.75 0.38
15 White Rock Fire Station 26 0 2.00 0.29 0.78 0.35
16 White Rock Nazarene Church 26 0 2.07 0.25 0.74 0.36
17 Bandelier Fire Lookout 26 0 1.82 0.39 0.69 0.29
26 TA-49 26 0 1.92 0.23 0.65 0.32
32 County Landfill 26 0 1.13 0.37 0.65 0.22
54 TA-33 East 26 0 2.01 0.38 0.78 0.41
60 LA Canyon 26 0 2.29 0.35 0.67 0.38
61 LA Hospita 26 0 2.43 0.42 0.86 0.41
62 Crossroads Bible Church 26 1 2.48 0.09 0.77 0.45
63 Monte Rey South 26 0 212 0.25 0.72 0.37
66 LosAlamos Inn-South 26 0 2.08 0.40 0.72 0.33
67 TA-3 Research Park 26 0 2.27 0.34 0.91 0.38
68 Airport Road 2 0 0.70 0.61 0.66 0.07
80 Western Arizona Street 12 0 2.28 0.41 0.82 0.51
90 East Gate-Backup 9 0 1.75 0.42 0.78 0.43
TA-15 and TA-36 Stations
76 TA-15-41 26 0 2.21 0.30 0.71 0.36
77 TA-361JSite 25 0 2.53 0.26 0.68 0.43
78 TA-15-N 26 0 191 0.32 0.72 0.32
TA-21 Stations
20 TA-21AreaB 26 0 1.79 0.24 0.59 0.29
71 TA-21.01 (NW Bldg 344) 26 0 2.72 0.28 0.76 0.46

110 Environmental Surveillance at Los Alamos during 2001



4. Air Surveillance

Table 4-2. Airborne Long-Lived GrossAlpha Concentrations for 2001 (Cont.)

Number of Sample
Number of Measurements Maximum  Minimum Mean  Standard
Station L ocation Measurements  <Uncertainty (fCi/m3) (fCi/m3) (fCi/m3) Deviation
TA-54 Area G Stations
27 AreaG (by QA) 26 0 1.77 0.48 0.79 0.29
34 AreaG-1 (behind trailer) 26 0 1.79 0.57 0.90 0.29
35 AreaG-2 (back fence) 26 0 1.44 0.31 0.70 0.26
36 AreaG-3 (by office) 26 0 2.49 0.42 0.75 0.40
45 Area G/South East Perimeter 26 0 1.75 0.45 0.90 0.27
47 Area G/North Perimeter 26 0 217 0.53 0.84 0.34
50 AreaG-expansion 26 0 1.83 0.50 0.88 0.29
51 AreaG-expansion pit 26 0 2.37 0.42 0.83 0.37
Other On-Site Stations
23 TA-5 26 0 2.03 0.35 0.76 0.35
25 TA-16-450 26 0 2.55 0.28 0.75 0.42
30 Pajarito Booster 2 (P-2) 26 0 2.06 0.31 0.82 0.39
31 TA-3 26 0 214 0.29 0.81 0.39
49 Pgjarito Road (TA-36) 26 0 1.97 0.31 0.76 0.33
QA Stations
38 TA-54 Area G-QA (next to #27) 26 0 2.00 0.33 0.77 0.35
39 TA-49-QA (next to #26) 26 0 1.37 0.22 0.61 0.24
Group Summaries
Number of 95% Sample
Number of M easurements Maximum Minimum Mean  Confidence Standard
Station Location Measurements ~ <Uncertainty (fCi/m?3) (fCi/m3) (fCi/m3) Interval®  Deviation
Regional 104 0 2.15 0.29 0.80 +0.08 0.39
Pueblo 51 0 1.97 0.41 0.88 +0.11 0.40
Perimeter 595 1 2.48 0.09 0.73 +0.03 0.35
TA-15and TA-36 77 0 2.53 0.26 0.70 +0.08 0.37
TA-21 52 0 272 0.24 0.67 +0.11 0.39
TA-54 Area G 208 0 2.49 0.31 0.83 +0.04 0.32
Other On-Site 130 0 2.55 0.28 0.78 +0.06 0.37
Concentration Guidelines
Concentration Guidelines are not available for gross alpha concentrations.
295% confidence intervals are calculated using all calculated sample concentrations from every site within the group.
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Table 4-3. Airborne Long-Lived Gross Beta Concentrations for 2001

Number of Sample
Number of Measurements Maximum  Minimum Mean Standard
Station L ocation Measurements <Uncertainty (fCi/m3) (fCi/m3) (fCi/m3) Deviation
Regional Stations
01 Espafiola 26 0 25.6 10.2 14.8 4.2
03 SantaFe 26 0 22.5 8.2 12.8 3.7
55 Santa Fe West 26 0 23.3 8.4 135 3.8
(Buckman Booster #4)
56 El Rancho 26 0 26.5 8.7 14.5 47
Pueblo Stations
41 San lldefonso Pueblo 25 0 21.7 9.2 13.7 35
59 Jemez Pueblo-Visitor's Center 26 0 219 6.5 13.9 3.6
Perimeter Stations
04 Barranca School 26 0 21.4 7.8 12.2 3.0
05 Urban Park 26 0 20.6 7.7 11.6 25
06 48th Street 26 0 22.0 6.7 11.1 3.1
08 McDonald's Restaurant 26 0 24.4 5.8 12.4 4.0
09 LosAlamosAirport 26 0 26.0 8.0 124 3.6
10 East Gate 25 0 26.7 8.4 13.0 3.9
11 Well PM-1 (E. Jemez Road) 26 0 21.6 6.5 12.0 3.1
12 Royal Crest Trailer Court 26 0 234 8.1 125 34
13 Rocket Park 26 0 23.5 8.2 13.1 3.7
14 Pajarito Acres 26 0 23.1 7.7 12.4 3.7
15 White Rock Fire Station 26 0 25.2 8.0 13.2 3.8
16 White Rock Nazarene Church 26 0 235 7.9 12.8 3.6
17 Bandelier Fire Lookout 26 0 22.8 8.0 13.1 3.6
26 TA-49 26 0 23.1 6.9 11.6 3.2
32 County Landfill 26 0 20.2 5.0 11.0 3.4
54 TA-33 East 26 0 229 8.6 13.3 3.7
60 LA Canyon 26 0 24.2 7.6 12.1 3.3
61 LA Hospita 26 0 26.2 8.1 13.2 35
62 Crossroads Bible Church 26 0 25.3 2.6 12.9 4.1
63 Monte Rey South 26 0 24.0 7.9 12.7 3.6
66 LosAlamos Inn-South 26 0 24.2 7.7 12.3 3.4
67 TA-3 Research Park 26 0 23.6 8.6 13.1 3.1
68 Airport Road 2 0 13.8 13.0 134 0.6
80 Western Arizona Street 12 0 26.3 9.3 14.1 43
90 East Gate-Backup 9 0 21.3 12.0 14.6 2.7
TA-15 and TA-36 Stations
76 TA-15-41 26 0 25.0 7.3 12.5 3.6
77 TA-361JSite 25 0 23.6 7.3 125 3.3
78 TA-15-N 26 0 23.3 7.9 12.4 3.2
TA-21 Stations
20 TA-21AreaB 26 0 21.4 7.5 12.1 2.9
71 TA-21.01 (NW Bldg 344) 26 0 23.3 8.2 12.7 34

112

Environmental Surveillance at Los Alamos during 2001



4. Air Surveillance

Table 4-3. Airborne Long-L ived Gross Beta Concentrations for 2001 (Cont.)

Number of Sample
Number of Measurements Maximum  Minimum Mean  Standard
Station L ocation Measurements <Uncertainty (fCi/m3) (fCi/m3) (fCi/m3) Deviation
TA-54 Area G Stations
27 AreaG (by QA) 26 0 24.1 7.8 12.3 35
34 AreaG-1 (behind trailer) 26 0 23.9 2.7 12.2 4.3
35 AreaG-2 (back fence) 26 0 22.8 7.2 121 34
36 AreaG-3 (by office) 26 0 25.4 7.7 12.3 3.8
45 Area G/South East Perimeter 26 0 223 5.8 12.6 37
47 Area G/North Perimeter 26 0 22.6 8.1 12.6 37
50 AreaG-expansion 26 0 23.3 2.3 131 44
51 AreaG-expansion pit 26 0 26.4 7.9 12.6 3.8
Other On-Site Stations
23 TA-5 26 0 235 7.9 12.8 35
25 TA-16-450 26 0 27.1 7.8 124 3.7
30 Pgjarito Booster 2 (P-2) 26 0 24.3 7.4 12.7 3.7
31 TA-3 26 0 214 8.0 12.0 29
49 Pgjarito Road (TA-36) 26 0 235 7.4 12.6 3.3
QA Stations
38 TA-54 Area G-QA (next to #27) 26 0 23.9 7.7 12.2 3.6
39 TA-49-QA (next to #26) 26 0 20.8 7.0 11.7 3.0
Group Summaries
Number of 95% Sample
Number of M easurements Maximum Minimum Mean  Confidence Standard
Station Location Measurements  <Uncertainty (fCi/m3) (fCi/m3) (fCi/m3 Interval®  Deviation
Regional 104 0 26.5 8.2 13.9 0.8 4.2
Pueblo 51 0 21.9 6.5 13.8 1.0 35
Perimeter 595 0 26.7 2.6 125 0.3 35
TA-15and TA-36 77 0 25.0 7.3 12.4 0.7 33
TA-21 52 0 233 75 12.4 0.9 31
TA-54 Area G 208 0 26.4 2.3 125 0.5 3.8
Other On-Site 130 0 271 7.4 125 +0.6 34
Concentration Guidelines
Concentration guidelines are not available for gross beta concentrations.
295% confidence intervals are calculated using all calculated sample concentrations from every site within the group.
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4. Air Surveillance

Table 4-4. Airborne Tritium as Tritiated Water Concentrations for 2001

Number of Sample
Number of Measurements Maximum  Minimum Mean Standard
Station L ocation Measurements <Uncertainty (pCi/m?3) (pCi/m3)  (pCi/m3) Deviation
Regional Stations
01 Espafiola 26 26 2.3 -1.92 0.0 0.9
03 SantaFe 26 26 1.6 -1.9 -0.1 0.9
55 Santa Fe West 26 25 5.0 2.7 0.0 14
(Buckman Booster #4)
56 El Rancho 26 26 2.7 -2.8 -0.1 1.0
Pueblo Stations
41 San lldefonso Pueblo 25 24 13.3 -1.9 1.0 2.8
59 Jemez Pueblo-Visitor’'s Center 26 26 1.7 -1.7 0.0 0.9
Perimeter Stations
04 Barranca School 26 15 4.8 0.2 2.0 1.3
05 Urban Park 25 20 3.7 -0.8 1.3 0.9
06 48th Street 25 21 43 -0.5 1.4 1.1
08 McDonald's Restaurant 26 1 60.1 1.3 13.8 14.5
09 LosAlamosAirport 26 0 154 33 5.7 25
10 East Gate 26 4 12.3 1.7 5.3 34
11 Well PM-1 (E. Jemez Road) 26 14 5.0 0.3 24 1.2
12 Royal Crest Trailer Court 26 9 10.2 0.0 31 22
13 Rocket Park 26 7 13.4 1.0 4.7 3.6
14 Pajarito Acres 26 15 10.3 0.2 2.7 2.2
15 White Rock Fire Station 26 11 6.3 0.4 2.7 15
16 White Rock Nazarene Church 26 5 19.5 11 6.6 6.0
17 Bandelier Fire Lookout 26 8 11.8 0.4 3.8 24
26 TA-49 26 8 25.2 -0.3 5.3 4.8
32 County Landfill 26 11 10.8 1.2 3.1 2.2
54 TA-33 East 26 9 10.9 -0.2 3.3 2.6
60 LA Canyon 26 2 30.9 0.8 7.2 7.3
61 LA Hospita 26 13 7.0 -0.3 25 15
62 Crossroads Bible Church 26 11 12.2 0.9 34 24
63 Monte Rey South 26 9 5.7 0.4 2.6 14
66 LosAlamos Inn-South 26 2 39.9 1.0 8.3 8.9
67 TA-3 Research Park 26 20 41 -0.2 1.8 0.9
68 Airport Road 2 0 6.8 3.6 5.2 22
80 Western Arizona Street 11 10 17 -0.2 0.7 0.6
90 East Gate-Backup 9 0 12.3 2.9 7.1 3.2
TA-15 and TA-36 Stations
76 TA-15-41 26 18 6.1 -0.7 2.0 1.6
77 TA-361JSite 26 13 5.2 0.1 25 1.3
78 TA-15-N 26 13 6.0 -0.1 25 1.6
TA-21 Stations
20 TA-21AreaB 26 0 18.9 3.2 8.0 5.0
71 TA-21.01 (NW Bldg 344) 26 2 16.2 1.9 6.4 3.7
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4. Air Surveillance

Table 4-4. Airborne Tritium as Tritiated Water Concentrations for 2001 (Cont.)

Number of Sample
Number of Measurements Maximum  Minimum Mean  Standard
Station L ocation Measurements  <Uncertainty (pCi/m?3) (pCi/m3)  (pCi/m3) Deviation
TA-54 Area G Stations
27 AreaG (by QA) 26 0 104.6 18 33.2 317
34 AreaG-1 (behind trailer) 26 0 56.0 2.3 25.8 16.0
35 AreaG-2 (back fence) 26 0 7316.1 125 1826.5 2273.4
36 AreaG-3 (by office) 26 0 82.7 5.2 42.2 29.0
45 Area G/South East Perimeter 26 0 55.0 20 23.2 16.5
47 Area G/North Perimeter 26 1 61.1 12 23.8 20.5
50 AreaG-expansion 26 0 47.8 2.3 19.8 14.9
51 AreaG-expansion pit 26 0 49.8 2.7 20.2 14.3
53 TA-54 MDA-H 19 3 70.1 31 28.0 21.7
Other On-Site Stations
23 TA-5 26 5 10.1 0.8 4.2 24
25 TA-16-450 26 0 190.3 15.2 68.4 52.7
30 Pajarito Booster 2 (P-2) 26 9 6.8 0.0 2.8 18
31 TA-3 26 9 8.1 0.9 31 16
49 Pgjarito Road (TA-36) 26 16 185 -1.2 3.0 4.0
QA Stations
38 TA-54 Area G-QA (next to #27) 26 0 100.8 29 33.7 323
39 TA-49-QA (next to #26) 26 4 25.2 0.3 5.6 4.7
Group Summaries
Number of 95% Sample
Number of M easurements Maximum Minimum Mean  Confidence Standard
Station Location Measurements  <Uncertainty (fCi/m?3) (fCi/m3) (fCi/m3) Interval®  Deviation
Regional 104 103 5.0 -2.8 -0.1 +0.2 1.0
Pueblo 51 50 13.3 -1.9 0.5 +0.6 2.1
Perimeter 592 225 60.1 -0.8 4.2 +0.4 5.3
TA-15and TA-36 78 44 6.1 -0.7 2.3 +0.3 15
TA-21 52 2 189 19 7.2 +1.2 4.4
TA-54Area G 227 4 7316.1 12 233.1 +123.6 949.7
Other On-Site 130 39 190.3 -1.2 16.3 +6.1 35.0
Concentration Guidelines
DOE Derived Air Concentration (DAC) Guide for workplace exposure is 20,000,000 pCi/m3. See Appendix A.
EPA 40 CFR 61 Concentration Guide 1,500 pCi/m3.
2See Section A.4.a of this chapter and Appendix B for an explanation of negative values.
b959 confidence intervals are calculated using all cal culated sample concentrations from every site within the group.
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4. Air Surveillance

Table 4-5. Airbor ne Plutonium-238 Concentrations for 2001

Number of Sample
Number of Measurements Maximum  Minimum Mean  Standard
Station L ocation Measurements  <Uncertainty (aCi/m?3) (aCi/m3)  (aCi/m3) Deviation
Regional Stations
01 Espafiola 4 4 0.6 -0.62 0.1 0.5
03 SantaFe 4 4 0.1 -0.8 -0.3 0.4
55 Santa Fe West 4 4 0.4 -0.4 -0.1 0.3
(Buckman Booster #4)
56 El Rancho 4 4 0.5 -0.4 0.1 0.4
Pueblo Stations
41 San lldefonso Pueblo 4 4 0.3 -1.0 -0.2 0.6
59 Jemez Pueblo-Visitor’s Center 4 4 0.4 -0.3 0.0 0.3

Perimeter Stations

04 Barranca School 4 4 0.2 -0.6 -0.2 0.3
05 Urban Park 4 4 0.4 -0.6 -0.1 0.4
06 48th Street 4 4 0.0 -0.3 -0.2 0.1
08 McDonad's Restaurant 4 4 0.5 -0.3 0.0 0.4
09 LosAlamosAirport 4 4 0.5 -0.3 0.0 0.4
10 East Gate 4 4 0.3 -0.4 -0.1 0.4
11 Well PM-1 (E. Jemez Road) 4 4 -0.1 -0.5 -0.3 0.2
12 Royal Crest Trailer Court 4 4 0.3 -0.3 0.0 0.3
13 Rocket Park 4 4 0.5 -0.2 0.2 0.3
14 Pajarito Acres 4 4 1.1 -0.7 0.4 0.8
15 White Rock Fire Station 4 4 0.5 -0.2 0.1 0.4
16 White Rock Nazarene Church 4 4 0.2 0.4 0.0 0.3
17 Bandelier Fire Lookout 4 4 0.1 -0.3 0.0 0.2
26 TA-49 4 4 0.0 -04 -0.2 0.1
32 County Landfill 4 4 0.1 -0.3 0.0 0.2
54 TA-33 East 4 4 0.1 -0.4 -0.1 0.2
60 LA Canyon 4 4 0.6 -0.3 0.0 0.4
61 LA Hospita 4 4 0.6 0.0 0.2 0.3
62 Crossroads Bible Church 4 4 0.9 -1.0 -0.1 0.8
63 Monte Rey South 4 4 0.4 -0.3 0.1 0.3
66 LosAlamos Inn-South 4 4 0.8 -0.3 0.3 0.5
67 TA-3 Research Park 4 4 0.3 -0.7 0.0 0.5
68 Airport Road 1 1 0.5 0.5 0.5

80 Western Arizona Street 2 2 0.1 -05 -0.2 0.4
90 East Gate-Backup 2 2 0.3 -0.9 -0.3 0.9

TA-15 and TA-36 Stations
76 TA-15-41 4 4 0.2 -05 -0.2 0.3
77 TA-361JSite 4 4 0.2 -0.8 -0.2 0.5
78 TA-15-N 4 4 0.0 -0.7 -0.4 0.3
TA-21 Stations

20 TA-21AreaB 4 4 0.3 -0.3 0.1 0.3
71 TA-21.01 (NW Bldg 344) 4 4 0.0 -0.2 -0.1 0.1
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4. Air Surveillance

Table 4-5. Airbor ne Plutonium-238 Concentrations for 2001 (Cont.)

Number of Sample
Number of Measurements Maximum  Minimum Mean  Standard
Station L ocation Measurements  <Uncertainty (aCi/m?3) (aCi/m3)  (aCi/m3) Deviation
TA-54 Area G Stations
27 AreaG (by QA) 4 4 1.6 -05 0.2 1.0
34 AreaG-1 (behind trailer) 4 2 9.0 0.1 32 4.0
35 AreaG-2 (back fence) 4 4 0.0 -05 -0.2 0.2
36 AreaG-3 (by office) 4 4 04 -0.2 0.1 0.3
45 Area G/South East Perimeter 4 4 0.7 0.1 0.4 0.2
47 Area G/North Perimeter 4 4 0.4 -0.6 0.1 0.5
50 AreaG-expansion 4 4 0.7 -0.2 0.3 0.4
51 AreaG-expansion pit 4 4 1.2 -0.1 0.5 0.6
Other On-Site Stations
23 TA-5 4 4 0.2 -0.3 -0.1 0.2
25 TA-16-450 4 4 0.0 -05 -0.3 0.3
30 Pgjarito Booster 2 (P-2) 4 4 1.0 -09 0.0 0.8
31 TA-3 4 4 0.9 -0.2 0.2 0.5
49 Pgjarito Road (TA-36) 4 4 0.4 -05 -0.2 0.4
QA Stations
38 TA-54 Area G-QA (next to #27) 4 3 2.0 -0.3 0.5 11
39 TA-49-QA (next to #26) 4 4 0.1 04 -0.1 0.2
Group Summaries
Number of 95% Sample
Number of M easurements Maximum Minimum Mean  Confidence Standard
Station Location Measurements  <Uncertainty (aCi/m3) (aCi/m3) (aCi/m3 Interval®  Deviation
Regional 16 16 0.6 -0.8 0.0 0.2 0.4
Pueblo 8 8 0.4 -1.0 -0.1 0.4 0.4
Perimeter 93 93 11 -1.0 0.0 0.1 0.4
TA-15and TA-36 12 12 0.2 -0.8 -0.2 +0.2 0.3
TA-21 8 8 0.3 -0.3 0.0 +0.2 0.2
TA-54Area G 32 30 9.0 -0.6 0.6 +0.6 17
Other On-Site 20 20 1.0 -0.9 -0.1 0.2 0.5

Concentration Guidelines

DOE Derived Air Concentration (DAC) Guide for workplace exposure is 3,000,000 aCi/m3. See Appendix A.
EPA 40 CFR 61 Concentration Guide 2,100 aCi/m3.

2See Section A.4.a of this chapter and Appendix B for an explanation of negative values.

b95% confidence intervals are calculated using all calculated sample concentrations from every site within the group.
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4. Air Surveillance

Table 4-6. Airbor ne Plutonium-239 Concentrations for 2001

Number of Sample
Number of Measurements Maximum  Minimum Mean  Standard
Station L ocation Measurements <Uncertainty (aCi/m?3) (aCi/m3)  (aCi/m3) Deviation
Regional Stations
01 Espafiola 4 4 1.3 -0.12 0.5 0.6
03 SantaFe 4 4 1.0 -0.9 0.3 0.9
55 Santa Fe West 4 4 0.2 -0.9 04 0.5
(Buckman Booster #4)
56 El Rancho 4 4 0.8 -0.6 0.1 0.6
Pueblo Stations
41 San lldefonso Pueblo 4 4 1.2 0.3 0.6 0.4
59 Jemez Pueblo-Visitor’'s Center 4 4 0.5 -0.9 -0.2 0.6

Perimeter Stations

04 Barranca School 4 4 0.9 -0.6 0.2 0.6
05 Urban Park 4 4 1.5 -0.5 0.5 1.0
06 48th Street 4 4 1.2 -0.1 0.5 0.5
08 McDonald's Restaurant 4 3 3.7 -0.3 1.2 1.7
09 LosAlamosAirport 4 3 29 -0.3 1.4 15
10 East Gate 4 4 0.8 -0.9 -0.1 0.9
11 Well PM-1 (E. Jemez Road) 4 4 1.1 0.0 0.5 0.5
12 Royal Crest Trailer Court 4 4 0.9 -0.7 0.3 0.7
13 Rocket Park 4 3 2.0 0.0 1.3 0.9
14 PgaritoAcres 4 4 11 -0.8 0.0 0.9
15 White Rock Fire Station 4 4 0.5 -0.3 0.1 0.3
16 White Rock Nazarene Church 4 4 0.1 -1.0 -0.3 0.5
17 Bandelier Fire Lookout 4 4 0.1 -0.2 -0.1 0.1
26 TA-49 4 4 0.6 -05 0.0 0.5
32 County Landfill 4 2 55 0.8 2.4 21
54 TA-33 East 4 4 0.6 -0.5 0.0 0.4
60 LA Canyon 4 4 14 -05 0.6 0.8
61 LA Hospita 4 4 1.9 0.4 0.9 0.7
62 Crossroads Bible Church 4 4 25 -0.2 0.9 1.1
63 Monte Rey South 4 4 0.3 -0.6 -0.1 0.5
66 LosAlamos Inn-South 4 0 38.6 49 19.9 14.0
67 TA-3 Research Park 4 4 1.3 0.6 0.9 0.3
68 Airport Road 1 1 -15 -15 -15

80 Western Arizona Street 2 2 0.2 0.0 0.1 0.2
90 East Gate-Backup 2 2 2.3 -0.2 11 17

TA-15 and TA-36 Stations
76 TA-15-41 4 4 0.8 0.7 0.1 0.7
77 TA-361JSite 4 4 0.1 -1.2 0.6 0.6
78 TA-15-N 4 4 1.0 05 -0.1 0.7
TA-21 Stations

20 TA-21AreaB 4 4 1.3 -0.2 0.2 0.7
71 TA-21.01 (NW Bldg 344) 4 3 255 0.7 7.3 12.2
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4. Air Surveillance

Table 4-6. Airbor ne Plutonium-239 Concentrations for 2001 (Cont.)

Number of Sample
Number of Measurements Maximum  Minimum Mean  Standard
Station L ocation Measurements <Uncertainty (aCi/m3) (aCi/m3)  (aCi/m3) Deviation
TA-54 Area G Stations
27 AreaG (by QA) 4 1 14.4 -0.1 5.9 6.2
34 AreaG-1 (behind trailer) 4 0 35.6 20.4 25.1 7.0
35 AreaG-2 (back fence) 4 4 13 -05 0.5 0.8
36 AreaG-3 (by office) 4 4 1.0 -1.0 0.1 0.9
45 Area G/South East Perimeter 4 1 7.7 14 4.0 2.7
47 Area G/North Perimeter 4 2 5.8 0.7 33 2.7
50 AreaG-expansion 4 3 22.8 0.1 6.5 10.9
51 AreaG-expansion pit 4 3 41 0.6 18 16
Other On-Site Stations
23 TA-5 4 4 0.9 -0.8 0.0 0.9
25 TA-16-450 4 4 1.0 -11 0.0 0.9
30 Pagjarito Booster 2 (P-2) 4 4 2.0 -05 0.4 11
31 TA-3 4 4 1.6 -0.3 0.4 0.9
49 Pgjarito Road (TA-36) 4 4 0.6 -0.2 0.3 0.4
QA Stations
38 TA-54 Area G-QA (next to #27) 4 1 9.2 3.0 6.2 25
39 TA-49-QA (next to #26) 4 4 13 -17 0.0 13
Group Summaries
Number of 95% Sample
Number of Measurements  Maximum Minimum Mean  Confidence Standard
Station Location Measurements  <Uncertainty (aCi/m?3) (aCi/m?3) (aCi/m3)  Interval®  Deviation
Regional 16 16 13 -0.9 0.1 04 0.7
Pueblo 8 8 12 -0.9 0.2 +0.5 0.6
Perimeter 93 84 38.6 -15 13 1.0 4.8
TA-15and TA-36 12 12 1.0 -1.2 -0.2 04 0.7
TA-21 8 7 255 -0.2 3.7 7.4 8.8
TA-54 Area G 32 18 35.6 -1.0 5.9 +3.3 9.0
Other On-Site 20 20 20 -1.1 0.2 +04 0.8
Concentration Guidelines
DOE Derived Air Concentration (DAC) Guide for workplace exposure is 2,000,000 aCi/m3. See Appendix A.
EPA 40 CFR 61 Concentration Guide 2,000 aCi/m3.
aSee Section A.4.a of this chapter and Appendix B for an explanation of negative values.
b959% confidence intervals are calculated using all calculated sample concentrations from every site within the group.
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4. Air Surveillance

Table 4-7. Airborne Americium-241 Concentr ations for 2001

Number of Sample
Number of Measurements Maximum  Minimum Mean  Standard
Station L ocation Measurements  <Uncertainty (aCi/m?3) (aCi/m3)  (aCi/m3) Deviation
Regional Stations
01 Espafiola 4 4 0.8 -0.78 -0.1 0.7
03 SantaFe 4 4 0.5 -1.5 -0.4 1.0
55 Santa Fe West 4 4 0.8 -0.7 0.1 0.8
(Buckman Booster #4)
56 El Rancho 4 4 0.8 -1.3 -0.2 1.0
Pueblo Stations
41 San lldefonso Pueblo 4 4 1.9 -2.0 0.1 1.6
59 Jemez Pueblo-Visitor’'s Center 4 4 0.2 -1.4 -0.3 0.7

Perimeter Stations

04 Barranca School 4 4 1.0 -05 0.2 0.8
05 Urban Park 4 4 0.0 -1.0 -0.5 0.4
06 48th Street 4 4 3.9 -1.4 1.0 2.3
08 McDonad's Restaurant 4 4 1.2 -1.3 -0.2 11
09 LosAlamosAirport 4 4 11 -09 04 0.9
10 East Gate 4 4 2.7 -1.2 0.5 1.8
11 Well PM-1 (E. Jemez Road) 4 4 1.3 -0.4 0.4 0.9
12 Royal Crest Trailer Court 4 4 2.3 0.6 14 0.9
13 Rocket Park 4 4 0.2 -0.6 -0.2 0.4
14 Pajarito Acres 4 4 0.6 -1.2 -0.4 0.8
15 White Rock Fire Station 4 4 -0.2 -1.3 -0.6 0.5
16 White Rock Nazarene Church 4 4 1.0 -0.4 0.2 0.6
17 Bandelier Fire Lookout 4 4 0.5 -0.8 -0.4 0.6
26 TA-49 4 4 3.2 -1.6 0.3 2.0
32 County Landfill 4 4 1.8 -1.0 -0.1 1.3
54 TA-33 East 4 4 2.6 -0.7 0.8 14
60 LA Canyon 4 4 2.3 -0.7 0.8 1.2
61 LA Hospita 4 4 0.1 -1.6 -0.7 0.7
62 Crossroads Bible Church 4 4 0.6 -2.0 -0.4 1.1
63 Monte Rey South 4 4 14 -1.0 0.0 11
66 LosAlamos Inn-South 4 4 0.9 -04 0.2 0.5
67 TA-3 Research Park 4 4 0.4 2.4 -0.6 1.2
68 Airport Road 1 1 53 53 53

80 Western Arizona Street 2 2 0.2 0.1 0.1 0.1
90 East Gate-Backup 2 2 -1.1 2.1 -1.6 0.7

TA-15 and TA-36 Stations
76 TA-15-41 4 4 1.4 -0.9 0.5 1.0
77 TA-361JSite 4 4 0.9 -0.7 0.0 0.7
78 TA-15-N 4 4 0.4 -0.7 0.0 0.5
TA-21 Stations

20 TA-21AreaB 4 4 0.8 -0.7 0.0 0.6
71 TA-21.01 (NW Bldg 344) 4 4 11 -1.7 -0.2 1.2
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4. Air Surveillance

Table 4-7. Airborne Americium-241 Concentrations for 2001 (Cont.)

Number of Sample
Number of Measurements Maximum  Minimum Mean  Standard
Station L ocation Measurements <Uncertainty (aCi/m3) (aCi/m3  (aCi/m3) Deviation
TA-54 Area G Stations
27 AreaG (by QA) 4 2 11.2 0.1 4.1 5.1
34 AreaG-1 (behind trailer) 4 0 105.3 33.7 66.6 29.4
35 AreaG-2 (back fence) 4 4 0.5 -1.3 -0.7 0.8
36 AreaG-3 (by office) 4 4 11 =17 -0.2 14
45 Area G/South East Perimeter 4 3 29 -0.3 17 15
47 Area G/North Perimeter 4 1 12.3 2.8 7.8 4.1
50 AreaG-expansion 4 4 2.8 -04 13 14
51 AreaG-expansion pit 4 4 15 -05 0.3 0.9
Other On-Site Stations
23 TA-5 4 4 15 -18 -0.7 15
25 TA-16-450 4 4 12 -1.0 0.2 0.9
30 Pgjarito Booster 2 (P-2) 4 4 1.0 -1.2 -0.2 1.0
31 TA-3 4 4 11 -15 -0.1 11
49 Pgjarito Road (TA-36) 4 4 0.6 -15 -0.7 1.0
QA Stations
38 TA-54 Area G-QA (next to #27) 4 2 7.3 0.3 3.8 3.2
39 TA-49-QA (next to #26) 4 4 -0.1 -1.2 -0.8 0.5
Group Summaries
Number of 95% Sample
Number of M easurements Maximum Minimum Mean  Confidence Standard
Station Location Measurements  <Uncertainty (aCi/m?3) (aCi/m?3) (aCi/m3  Interval® Deviation
Regional 16 16 0.8 -15 -0.2 0.4 0.8
Pueblo 8 8 19 -2.0 -0.1 1.0 12
Perimeter 93 93 5.3 2.4 0.1 0.3 13
TA-15and TA-36 12 12 14 -0.9 0.2 0.5 0.7
TA-21 8 8 11 -17 -0.1 0.8 0.9
TA-54Area G 32 22 105.3 -17 10.1 +8.6 23.8
Other On-Site 20 20 15 -18 -0.3 0.5 1.0
Concentration Guidelines
DOE Derived Air Concentration (DAC) Guide for workplace exposure is 2,000,000 aCi/m?3. See Appendix A.
EPA 40 CFR 61 Concentration Guide 1,900 aCi/m3.
2See Section A.4.a of this chapter and Appendix B for an explanation of negative values.
b95% confidence intervals are calculated using all cal culated sample concentrations from every site within the group.
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4. Air Surveillance

Table 4-8. Airborne Uranium-234 Concentrations for 2001

Number of Sample
Number of Measurements Maximum  Minimum Mean Standard
Station L ocation Measurements <Uncertainty (aCi/m3) (aCi/m3)  (aCi/m3) Deviation
Regional Stations
01 Espafiola 4 0 29.5 10.0 18.6 8.2
03 SantaFe 4 0 61.3 10.4 27.6 23.2
55 Santa Fe West 4 0 14.0 5.9 10.0 33
(Buckman Booster #4)
56 El Rancho 4 0 22.6 4.6 15.3 8.2
Pueblo Stations
41 San lldefonso Pueblo 4 0 36.3 10.2 23.8 12.3
59 Jemez Pueblo-Visitor's Center 4 0 40.7 20.9 318 9.4

Perimeter Stations

04 Barranca School 4 0 20.7 6.5 14.0 6.9
05 Urban Park 4 0 22.3 7.7 12.8 6.5
06 48th Street 4 2 9.6 2.1 5.8 4.0
08 McDonald's Restaurant 4 0 17.5 5.1 9.9 54
09 LosAlamosAirport 4 0 9.6 5.8 8.2 1.7
10 East Gate 4 0 12.7 3.8 7.9 3.7
11 Well PM-1 (E. Jemez Road) 4 3 10.2 2.1 4.4 3.9
12 Royal Crest Trailer Court 4 0 235 55 10.6 8.7
13 Rocket Park 4 0 9.7 5.6 75 19
14 PgaritoAcres 4 0 11.3 5.3 7.0 29
15 White Rock Fire Station 4 0 17.0 9.4 11.9 34
16 White Rock Nazarene Church 4 0 9.4 45 5.8 2.4
17 Bandelier Fire Lookout 4 1 9.3 1.7 5.2 31
26 TA-49 4 1 9.4 1.6 6.0 3.3
32 County Landfill 4 0 73.1 36.7 51.4 16.3
54 TA-33 East 4 0 11.8 3.1 6.8 3.7
60 LA Canyon 4 0 17.4 3.8 10.3 6.0
61 LA Hospita 4 0 14.9 6.8 11.4 35
62 Crossroads Bible Church 4 0 11.9 6.1 8.7 3.0
63 Monte Rey South 4 0 8.7 4.8 7.1 1.7
66 LosAlamos Inn-South 4 0 239 49 10.3 9.1
67 TA-3 Research Park 4 0 29.9 10.7 19.9 10.1
68 Airport Road 1 1 5.1 5.1 5.1

80 Western Arizona Street 2 0 14.1 8.5 11.3 3.9
90 East Gate-Backup 2 1 6.8 5.9 6.4 0.6

TA-15 and TA-36 Stations
76 TA-15-41 4 0 14.6 2.9 7.3 5.1
77 TA-361JSite 4 0 61.9 11.1 24.2 25.2
78 TA-15-N 4 0 12.0 4.1 6.9 3.7
TA-21 Stations

20 TA-21AreaB 4 0 14.0 6.0 10.1 37
71 TA-21.01 (NW Bldg 344) 4 0 13.2 49 8.2 3.7
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4. Air Surveillance

Table 4-8. Airborne Uranium-234 Concentrations for 2001 (Cont.)

Number of Sample
Number of Measurements Maximum  Minimum Mean  Standard
Station L ocation Measurements  <Uncertainty (aCi/m?3) (aCi/m3)  (aCi/m3) Deviation
TA-54 Area G Stations
27 AreaG (by QA) 4 0 58.6 9.5 21.9 245
34 AreaG-1 (behind trailer) 4 0 72.8 215 46.6 22.3
35 AreaG-2 (back fence) 4 0 29.0 6.1 14.2 10.1
36 AreaG-3 (by office) 4 1 25.8 2.9 10.6 10.3
45 Area G/South East Perimeter 4 0 88.3 185 48.0 33.2
47 Area G/North Perimeter 4 0 25.7 9.5 15.0 7.5
50 AreaG-expansion 4 0 68.2 20.3 335 23.2
51 AreaG-expansion pit 4 0 63.9 9.2 26.2 25.3
Other On-Site Stations
23 TA-5 4 0 15.8 5.6 10.5 4.2
25 TA-16-450 4 0 15.0 5.4 8.9 4.4
30 Pgjarito Booster 2 (P-2) 4 0 184 8.9 12.7 4.2
31 TA-3 4 0 20.8 85 12.6 5.6
49 Pajarito Road (TA-36) 4 0 16.8 6.7 9.8 4.7
QA Stations
38 TA-54 Area G-QA (next to #27) 4 0 47.9 11.4 21.3 17.8
39 TA-49-QA (next to #26) 4 1 18.3 3.7 8.5 6.7
Group Summaries
Number of 95% Sample
Number of M easurements Maximum Minimum Mean Confidence Standard
Station Location Measurements  <Uncertainty (aCi/m3) (aCi/m3)  (aCi/m3) Interval®  Deviation
Regional 16 0 61.3 4.6 17.9 +7.2 134
Pueblo 8 0 40.7 10.2 27.8 +9.2 11.0
Perimeter 93 9 73.1 1.6 10.9 +2.2 10.6
TA-15and TA-36 12 0 61.9 2.9 12.8 +10.1 15.9
TA-21 8 0 14.0 49 9.2 +3.0 3.6
TA-54 Area G 32 1 88.3 2.9 27.0 +8.4 23.3
Other On-Site 20 0 20.8 5.4 10.9 +2.1 4.4
Concentration Guidelines
DOE Derived Air Concentration (DAC) Guide for workplace exposure is 2,000,000 aCi/m?3. See Appendix A.
EPA 40 CFR 61 Concentration Guide 7,700 aCi/m?3,
295% confidence intervals are calculated using all calculated sample concentrations from every site within the group.
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4. Air Surveillance

Table 4-9. Airborne Uranium-235 Concentrations for 2001

Number of Sample
Number of Measurements Maximum  Minimum Mean Standard
Station L ocation Measurements  <Uncertainty (aCi/m?3) (aCi/m3)  (aCi/m3) Deviation
Regional Stations
01 Espafiola 4 3 4.1 -0.12 1.6 18
03 SantaFe 4 2 6.7 0.3 29 31
55 Santa Fe West 4 4 14 -0.5 0.6 1.0
Buckman Booster #4)
56 El Rancho 4 4 2.1 -0.7 0.1 1.3
Pueblo Stations
41 San lldefonso Pueblo 4 4 2.3 0.3 15 0.9
59 Jemez Pueblo-Visitor’'s Center 4 3 34 -0.1 1.8 14

Perimeter Stations

04 Barranca School 4 4 0.9 0.0 0.5 0.4
05 Urban Park 4 4 1.7 -1.1 0.2 1.2
06 48th Street 4 4 25 -05 0.5 1.3
08 McDonad's Restaurant 4 4 2.6 -0.7 0.5 15
09 LosAlamosAirport 4 4 13 -0.6 0.3 0.8
10 East Gate 4 4 1.2 0.3 0.8 0.5
11 Well PM-1 (E. Jemez Road) 4 4 2.8 -0.9 1.2 1.6
12 Royal Crest Trailer Court 4 4 0.1 -0.3 -01 0.2
13 Rocket Park 4 4 1.6 -1.0 0.5 1.1
14 Pajarito Acres 4 4 1.3 0.3 0.7 0.5
15 White Rock Fire Station 4 4 1.4 0.7 1.0 0.3
16 White Rock Nazarene Church 4 4 1.2 -1.6 0.1 1.2
17 Bandelier Fire Lookout 4 4 -0.2 -1.8 -0.9 0.7
26 TA-49 4 4 0.6 -1.1 -0.1 0.7
32 County Landfill 4 3 4.4 0.9 2.2 15
54 TA-33 East 4 4 2.4 -0.2 1.0 1.1
60 LA Canyon 4 4 1.0 2.1 -0.1 14
61 LA Hospita 4 4 1.4 -0.2 0.5 0.7
62 Crossroads Bible Church 4 4 14 -0.1 0.6 0.7
63 Monte Rey South 4 3 3.2 0.0 0.9 15
66 LosAlamos Inn-South 4 4 1.6 -0.7 0.2 1.0
67 TA-3 Research Park 4 4 1.3 -0.6 0.6 0.9
68 Airport Road 1 1 49 4.9 49

80 Western Arizona Street 2 2 1.8 -0.1 0.8 1.3
90 East Gate-Backup 2 2 14 -35 -1.0 35

TA-15 and TA-36 Stations
76 TA-15-41 4 4 0.8 -0.9 0.1 0.8
77 TA-361JSite 4 3 6.2 15 3.0 2.2
78 TA-15-N 4 4 0.0 -0.7 -0.3 0.3
TA-21 Stations

20 TA-21AreaB 4 4 1.3 -1.1 0.0 1.2
71 TA-21.01 (NW Bldg 344) 4 4 11 0.0 0.6 0.5
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4. Air Surveillance

Table 4-9. Airbor ne Uranium-235 Concentrations for 2001 (Cont.)

Number of Sample
Number of Measurements Maximum  Minimum Mean Standard
Station L ocation Measurements <Uncertainty (aCi/m3) (aCi/m3)  (aCi/m3) Deviation
TA-54 Area G Stations
27 AreaG (by QA) 4 3 5.1 0.2 15 2.4
34 AreaG-1 (behind trailer) 4 2 4.9 -0.1 2.6 24
35 AreaG-2 (back fence) 4 4 11 -0.1 0.7 0.5
36 AreaG-3 (by office) 4 4 14 -0.8 0.2 11
45 Area G/South East Perimeter 4 2 6.4 0.2 31 2.6
47 Area G/North Perimeter 4 4 1.1 -0.6 0.3 0.9
50 AreaG-expansion 4 4 21 -01 0.9 1.0
51 AreaG-expansion pit 4 2 37 2.0 2.8 0.7
Other On-Site Stations
23 TA-5 4 4 1.6 0.1 0.5 0.7
25 TA-16-450 4 4 0.5 -1.3 -0.5 0.8
30 Pgjarito Booster 2 (P-2) 4 3 45 1.0 2.4 15
31 TA-3 4 4 2.0 0.7 15 0.6
49 Pgjarito Road (TA-36) 4 3 29 0.4 1.6 13
QA Stations
38 TA-54 Area G-QA (next to #27) 4 4 1.6 0.2 0.8 0.6
39 TA-49-QA (next to #26) 4 4 2.0 -0.3 0.9 1.0
Group Summaries
Number of 95% Sample
Number of M easurements Maximum Minimum M ean Confidence Standard
Station Location Measurements  <Uncertainty (aCi/m?3) (aCi/m?3) (aCi/m3)  Interval®  Deviation
Regional 16 13 6.7 0.7 1.3 +1.1 2.1
Pueblo 8 7 34 -0.1 1.6 +0.9 1.1
Perimeter 93 91 49 -35 0.5 +0.3 1.2
TA-15and TA-36 12 11 6.2 -0.9 0.9 +1.2 2.0
TA-21 8 8 1.3 -1.1 0.3 +0.7 0.9
TA-54 Area G 32 25 6.4 -0.8 15 +0.7 1.8
Other On-Site 20 18 4.5 -1.3 11 +0.6 14
Concentration Guidelines
DOE Derived Air Concentration (DAC) Guide for workplace exposure is 20,000,000 aCi/m3. See Appendix A.
EPA 40 CFR 61 Concentration Guide 7,100 aCi/m?3,
2See Section A.4.a of this chapter and Appendix B for an explanation of negative values.
b959% confidence intervals are calculated using all calculated sample concentrations from every site within the group.
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4. Air Surveillance

Table 4-10. Airborne Uranium-238 Concentrations for 2001

Number of Sample
Number of Measurements Maximum  Minimum Mean Standard
Station L ocation M easurements <Uncertainty (aCi/m?3) (aCi/m3)  (aCi/m3) Deviation
Regional Stations
01 Espafiola 4 0 39.7 11.2 21.9 135
03 SantaFe 4 0 55.7 9.4 25.7 20.6
55 Santa Fe West 4 1 13.8 1.7 7.4 54
(Buckman Booster #4)
56 El Rancho 4 0 26.1 6.6 15.7 8.9
Pueblo Stations
41 San lldefonso Pueblo 4 0 37.9 10.6 23.6 11.6
59 Jemez Pueblo-Visitor's Center 4 0 46.7 22.7 31.2 11.0

Perimeter Stations

04 Barranca School 4 0 22.4 39 16.4 8.5
05 Urban Park 4 0 24.2 6.5 12.4 8.1
06 48th Street 4 1 5.6 2.2 3.6 14
08 McDonad's Restaurant 4 0 17.6 45 9.7 5.9
09 LosAlamosAirport 4 0 19.6 7.0 13.3 5.6
10 East Gate 4 0 23.6 5.6 11.1 8.4
11 Well PM-1 (E. Jemez Road) 4 1 9.1 3.2 5.9 2.9
12 Royal Crest Trailer Court 4 1 28.6 34 124 11.2
13 Rocket Park 4 0 11.9 3.8 8.4 35
14 PgaritoAcres 4 0 20.8 4.4 111 6.9
15 White Rock Fire Station 4 0 26.8 11.0 15.7 7.4
16 White Rock Nazarene Church 4 0 8.1 3.8 6.7 20
17 Bandelier Fire Lookout 4 2 13.9 25 75 5.7
26 TA-49 4 0 16.0 3.0 9.4 5.6
32 County Landfill 4 0 75.7 37.2 54.0 16.6
54 TA-33 East 4 1 85 35 6.3 21
60 LA Canyon 4 0 15.7 4.2 10.3 6.2
61 LA Hospita 4 0 11.5 6.4 8.2 2.3
62 Crossroads Bible Church 4 0 20.5 115 16.9 4.0
63 Monte Rey South 4 0 22.1 75 12.8 6.5
66 LosAlamos Inn-South 4 0 25.1 75 121 8.6
67 TA-3 Research Park 4 0 30.7 8.7 19.8 109
68 Airport Road 1 1 1.8 18 1.8

80 Western Arizona Street 2 0 13.0 6.5 9.7 4.6
90 East Gate-Backup 2 0 135 4.7 9.1 6.2

TA-15 and TA-36 Stations
76 TA-15-41 4 0 229 4.7 14.8 7.5
77 TA-361JSite 4 0 3775 315 1254 168.4
78 TA-15-N 4 0 21.7 55 16.0 7.2
TA-21 Stations

20 TA-21AreaB 4 0 34.8 6.8 18.1 12.0
71 TA-21.01 (NW Bldg 344) 4 0 245 45 145 8.1
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4. Air Surveillance

Table 4-10. Airborne Uranium-238 Concentrations for 2001 (Cont.)

Number of Sample
Number of Measurements Maximum  Minimum Mean Standard
Station L ocation Measurements <Uncertainty (aCi/m3) (aCi/m3)  (aCi/m3) Deviation
TA-54 Area G Stations
27 AreaG (by QA) 4 0 63.4 11.0 25.1 25.6
34 AreaG-1 (behind trailer) 4 0 71.9 28.4 48.5 20.5
35 AreaG-2 (back fence) 4 0 42.8 8.6 20.7 15.2
36 AreaG-3 (by office) 4 0 39.0 6.4 16.4 15.3
45 Area G/South East Perimeter 4 0 97.2 23.7 50.7 34.8
47 Area G/North Perimeter 4 0 39.0 8.2 18.3 14.1
50 AreaG-expansion 4 0 64.5 19.2 34.4 20.5
51 AreaG-expansion pit 4 0 82.3 125 30.7 34.4
Other On-Site Stations
23 TA-5 4 0 337 16.3 227 7.6
25 TA-16-450 4 0 15.7 6.0 10.3 4.3
30 Pgjarito Booster 2 (P-2) 4 0 32.9 8.3 17.2 114
31 TA-3 4 0 20.7 9.5 12.7 5.3
49 Pgjarito Road (TA-36) 4 0 35.3 4.1 18.2 14.6
QA Stations
38 TA-54 Area G-QA (next to #27) 4 0 53.1 12.8 25.8 18.4
39 TA-49-QA (next to #26) 4 0 17.1 4.7 10.1 6.2
Group Summaries
Number of 95% Sample
Number of Measurements  Maximum Minimum Mean Confidence Standard
Station Location Measurements  <Uncertainty (aCi/m3) (aCi/m3) (aCi/m3) Interval®  Deviation
Regional 16 1 55.7 17 17.7 +7.4 13.9
Pueblo 8 0 46.7 10.6 274 +9.4 11.2
Perimeter 93 7 75.7 18 12.6 +2.4 115
TA-15and TA-36 12 0 3775 4.7 52.1 +65.7 103.4
TA-21 8 0 34.8 45 16.3 +8.1 9.7
TA-54Area G 32 0 97.2 6.4 30.6 +8.8 245
Other On-Site 20 0 35.3 4.1 16.2 +4.5 9.5
Concentration Guidelines
DOE Derived Air Concentration (DAC) Guide for workplace exposure is 20,000,000 aCi/m3. See Appendix A.
EPA 40 CFR 61 Concentration Guide 8,300 aCi/m3.
295% confidence intervals are calculated using all calculated sample concentrations from every site within the group.
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4. Air Surveillance

Table 4-11. Airborne Gamma-Emitting Radionuclides that are Potentially Released by L ANL Operations

Gamma Emitting Number of Number of Mean Measured Average MDA asa
Radionuclide Measurements M easurementssM DA (fCi/m3)  Percent of the Required MDA
BAs 300 300 <<1.31 0.2
"As 300 300 <<0.64 0.6
109¢q 300 300 <<0.22 0.7
5Co 300 300 <<0.19 0.3
60Co 300 300 <<0.33 39.0
134cs 300 300 <<0.30 224
137cs 300 300 <<0.29 30.0
“Mn 300 300 <<0.33 2.4
22Na 300 300 <<0.34 26.1
83Rb 300 300 <<0.65 3.8
86Rb 300 300 <<4.76 17.0
103Ry 300 300 <<0.32 0.2
5Se 300 300 <<0.30 35
657n 300 300 <<0.68 14.9

Table 4-12. Airborne Concentrations of Gamma-Emitting Radionuclides that
Naturally Occur in Measurable Quantities

Gamma Emitting Number of Number of Mean2

Radionuclide M easurements M easurements <M DA (fCi/m3)
Be 300 0 59
210pp 286 14 10

@M easurements that are less than the MDA are not included in the Mean because they are “less
than” values.
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Table 4-13. Airbor ne Radioactive Emissions from Laboratory Buildings with Sampled Stacksin 2001 (Ci)

TA-Building 3Ha 241Am PuP uc Th P/VAPY G/MAP®
TA-03-029 2.6 x 107 9.2x 10 7.1x 106 1.4 x 10~

TA-03-102 2.2x 108

TA-16-205 7.9 x 103

TA-21-155 6.6 x 101

TA-21-209 4.2 x 102

TA-33-086 4.6 x 102

TA-41-004 5.3 x 102

TA-48-001 2.3x 1073

TA-50-001 43x 1078

TA-50-037f

TA-50-069 58x 1011  31x10710

TA-53-003 6.7 x 101 2.0 x 100
TA-53-007 5.7 x 100 1.1x 100 59x 103
TA-55-004 3.3x 109 6.2 x 109 43x 108 1.7 x 107 1.5x%x 107

Total9 9.4 x 103 2.7 x 107 9.3x 10 7.3x 106 2.9x 107 1.1 x 100 6.1 x 103"

8 ncludes both gaseous and oxide forms of tritium.

bIncludes 238pu, 239py, and 240Pu.,

CIncludes 234U, 235U, and 238U,

dp/VAP—Particul ate/vapor activation products.

€G/M AP—Gaseous/mixed activation products.

f No emissions detected.

9Some differences may occur because of rounding.

hTotal for G/MAP includes 156 curies released from diffuse sources at TA-53.
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4. Air Surveillance

Table 4-14. Detailed Listing of Activation
Products Released from Sampled Laboratory
Stacksin 2001 (Ci)

Table 4-15. Radionuclide: Half-Life Information

TA-Building Radionuclide  Emission

TA-48-001 BAs 4.2 x 10
TA-48-001 7As 1.1x10°
TA-48-001 68Ga 1.2x 1073
TA-48-001 68Ge 1.2 x 103
TA-53-003 ic 2.0 x 100
TA-53-007 “Ar 1.6 x 101
TA-53-007 BAs 2.2x10°
TA-53-007 6Br 2.6x 10
TA-53-007 82y 4.2 %1073
TA-53-007 10c 2.5 x 10°
TA-53-007 ic 3.4 x 103
TA-53-007 1983Hg 8.0x 101
TA-53-007 195mH g 2.0x 1072
TA-53-007 197Hg 1.0x 101
TA-53-007 3N 1.3 x 102
TA-53-007 16N 2.8x 1072
TA-53-007 110 3.4 x 10!
TA-53-007 150 2.4 x 103

130

Nuclide Half-Life
3H 12.3yr
Be 53.4d
10c 19.3s
11c 20.5 min
13N 10.0 min
16N 7.13s
10 70.6 s
150 1222s
2Na 2.6yr
2Na 14.96 h
32p 14.3d
40K 1,277,000,000 yr
R \s 1.83h
5Mn 312.7d
56Co 78.8d
5Co 270.9d
58Co 70.8d
60Co 5.3yr
2As 26h
3As 80.3d
"As 17.78d
6By 16 h
By 2.4d
82py 1.47d
5se 119.8d
855y 64.8d
89gy 50.6d
90gr 28.6 yr
131| 8d
134cs 2.06 yr
137cs 30.2 yr
1830s 13h
1850s 93.6d
Blos 15.4d
1983Hg 3.8hr
19%5Hg 95hr
195mHg 1.67d
197Hg 2.67d
197mHg 23.8 hr
234 244,500 yr
235 703,800,000 yr
238 4,468,000,000 yr
238py 87.7 yr
239py 24,131 yr
240py, 6,569 yr
241py 14.4 yr
241Am 432 yr
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4. Air Surveillance

Table 4-16. Thermoluminescent Dosimeter (TL D) Measurements of External Radiation 2000-2001

TLD Station 2000 Annual 2001 Quarters 2001 Annual
ID# L ocation Dose (mrem) Monitored Dose (mrem)
01 NNMCC, Espafiola 108 + 8 1,2 107 + 8
05 Barranca School, Los Alamos 141 = 10 1,2 127 =9
08 48th Street, Los Alamos 152 + 11 14 142 + 10
09 LosAlamosAirport 124 + 9 14 122 £+ 9
12 Royal Crest Trailer Court, LosAlamos 138 = 10 14 133+ 9
13 White Rock Fire Station 135+ 9 14 129+ 9
15 Bandelier National Monument 144 = 10 14 143 = 10
17 TA-21 (DP West) 150 + 11 14 149 + 10
18 TA-6 Entrance Station 134 + 9 14 132+ 9
19 TA-53 (LANSCE)West 155 + 11 14 145 + 10
20 TA-72 Well PM-1, SR 4 and Truck Rt. 165 + 12 14 153+ 11
21 TA-16 (S-Site) Rt. 501 143 + 10 14 134 +9
22 TA-54 West, Booster P-2 145 + 10 14 136 + 10
23 TA-3 East Gate of SM 43 123+ 9 14 110+ 8
25 TA-49 (Frijoles Mesa) 131+9 14 126 + 9
28 TA-18 (Pgjarito Site) 180 + 13 14 179 + 13
29 TA-35 (Ten Site A) 126 + 9 14 122 +9
30 TA-35 (Ten Site B) 114 + 8 14 110+ 8
37 TA-72 (Pistol Range) 160 + 11 14 156 + 11
38 TA-55 (Plutonium Facility South) 150 = 11 14 142 + 10
39 TA-55 (Plutonium Facility West) 155 + 11 14 150 + 11
41 McDonald’s Restaurant, Los Alamos 138 + 10 14 140 = 10
a7 Urban Park, Los Alamos 141 + 10 14 134 +9
48 TA-61 LosAlamos County Landfill 132+ 9 14 122 + 9
49 Pifion School (Rocket Park) White Rock 127 + 9 14 123+ 9
50 White Rock Church of the Nazarene 124 =+ 9 14 117 = 8
53 San |ldefonso Pueblo 125+ 9 14 109+ 8
55 Monte Rey South, White Rock 122+ 9 14 117 = 8
58 TA-36 Pgjarito Road (South of TA-54) 154 + 11 14 148 + 10
59 TA-43 LosAlamos Canyon 162 + 11 14 155+ 11
60 Piedra Drive, White Rock 122 £ 9 14 114+ 8
64 TA-53 NE LANSCE Area A Stack 201 +8 14 181 + 13
65 TA-53 NW LANSCE AreaA Stack 160 + 11 14 155 + 11
66 TA-73 East Gate 150 + 11 14 147 + 10
67 LosAlamos Medical Center 134+ 9 14 132+9
68 Trinity (Crossroads) Bible Church 140 = 10 14 126 £ 9
69 TA-50 Old Qutfall 166 + 12 14 159 + 11
70 TA-50 Dirt Road to Ouitfall 170 + 12 14 163 + 11
71 TA-50 Dirt Road Turnoff 150 + 11 14 149 + 10
72 TA-50 East Fence, S. Corner 148 = 10 14 142 = 10
73 TA-50 East Fence, N. Corner 125+ 9 14 119+ 8
74 TA-50 Pecos Drive 126 + 9 14 120+ 8
75 TA-50-37 West 140 + 10 14 131+9
76 TA-16-450 WETF 136 + 10 14 127 +9
77 TA-16-210 Guard Station 144 + 10 1,34 133+9
78 TA-8-24 Fitness Trail SW 140 + 10 14 1339
79 TA-8-24 Fitness Trail SE 144 + 10 14 140 = 10
80 TA-16 SR 4 Back Gate 133+9 14 1339
81 TA-16 SR 4 Ponderosa Camp 134+ 9 1,2 121+ 8
82 TA-15 Phermex N TA-15-185 163 + 11 14 158 + 11
83 TA-15 Phermex Entrance 130+ 9 24 124 + 9
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4. Air Surveillance

Table 4-16. Thermoluminescent Dosimeter (TLD) M easurements of External Radiation 2000—2001 (Cont.)

TLD Station 2000 Annual 2001 Quarters 2001 Annual
ID# L ocation Dose (mrem) Monitored Dose (mrem)
84 TA-15 Phermex NNE Entrance 134 £ 9 14 1319
85 TA-15 Phermex N DAHRT 135+ 9 14 132 +9
86 TA-15-312 DAHRT Entrance 144 = 10 14 136 = 10
87 TA-15-183 Access Control 143 + 10 14 144 + 10
88 TA-15 R-Site Road 143 = 10 14 136 = 10
89 TA-15-45 SW 157 = 11 14 145 = 10
20 TA-15-306 North 151 = 11 14 133+9
91 TA-15, |J Firing Point 142 = 10 14 132 +9
92 TA-36 Kappa Site 153+ 11 14 128+ 9
93 TA-15 Ridge Road Gate 134+ 9 14 129+ 9
94 TA-33 East (VLBA Dish) 120+ 8 14 114+ 8
95 El Rancho 126 = 9 14 115+ 8
100 TA-5 Mortandad Canyon, MCO-13 143 = 10 14 146 = 10
101 Santa Fe West 117 = 8 14 112+ 8
103 Santa Clara Pueblo 162 = 11 14 137 = 10
104 TA-53 NE LANSCE Lagoons 198 = 14 14 156 = 11
105 TA-3 Wellness Center 122+ 9 1-3 116 = 8
106 TA-3 University House 127 =9 14 120+ 8
107 TA-5AIRNET 120+ 8 14 118+ 8
108 TA-43 HRL 130+ 9 14 125+ 9
109 TA-48 South 130+ 9 14 131+9
110 TA-21 AIRNET 1319 14 129+ 9
114 TA-53 E of LANSCE Lagoons 163 = 11 14 145 = 10
115 TA-53 N of LANSCE Lagoons 181 = 13 14 160 = 11
116 TA-53 Old LANSCE Lagoons 355+ 25 14 207 = 14
117 TA-3-130 Cadlibration Lab 224 + 16 14 172 = 12
118 TA-3-130 inside east fence NA2 14 474 + 33
119 TA-3-130 inside south fence NA2 14 679 + 48
120 TA-2 Omega West NA2 14 146 = 10
121 LosAlamos Inn NA2 14 144 = 10
122 TA-3 Research Park NA2 14 123+ 9
228 TA-49 AB-8 136 = 10 14 127 =9
229 TA-49 AB-9 137 = 10 14 123 +9
230 TA-49 AB-10 140 = 10 14 135+ 9
254 TA-21 AreaB-14 142 = 10 14 143 = 10
261 TA-50 NW AreaC 125+ 9 14 122 +9
262 TA-50 N AreaC 144 = 10 14 140 = 10
265 TA-50 SE AreaC 141 = 10 14 139 = 10
267 TA-50 SAreaC 144 = 10 14 136 = 10
268 TA-50 SW AreaC 137 = 10 14 127 =9
269 TA-50 SW AreaC 142 = 10 14 132+ 9
270 TA-50 W AreaC 140 = 10 14 140 = 10
323 TA-21AreaT 278 = 19 14 265 + 19
361 TA-21AreaV 140 = 10 14 127 =9
401 TA-73 NE of LANSCE 148 = 10 14 145 = 10
403 TA-73 NNE of LANSCE 152 = 11 14 150 = 10
405 TA-73 N of LANSCE 151 = 11 14 150 = 10
408 TA-73 NNW of LANSCE 160 = 11 14 156 = 11
412 TA-73 NW of LANSCE 148 = 10 14 153 = 11

aNA = Not applicable; there were no 2001 data at this location.
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4. Air Surveillance

Table 4-17. Thermoluminescent Dosimeter (TLD) M easurements of External Radiation at
the Waste Disposal Area G during 2000—2001

TLD Station 2000 Annual 2001 Quarters 2001 Annual
ID# L ocation Dose (mrem) Monitored Dose (mrem)
601 TA-54 AreaG, 1 170 = 12 14 165 + 12
602 TA-54 Area G, 2 269 = 19 14 263 + 18
603 TA-54 Area G, 3 165 + 12 14 167 + 12
604 TA-54 Area G, 4 169 = 12 14 176 + 12
605 TA-54 Area G, 5 253 + 18 14 295 + 21
606 TA-54 Area G, 6 835 + 60 14 952 + 67
607 TA-54 Area G, 7 212 + 15 14 241 + 17
608 TA-54 Area G, 8 180 + 13 14 186 + 13
610 TA-54 Area G, 10 202 + 14 14 205 + 14
611 TA-54 Area G, 11 489 + 34 14 466 + 33
613 TA-54 Area G, 13 352 + 25 14 346 = 24
614 TA-54 Area G, 14 273+ 19 14 272 £ 19
615 TA-54 Area G, 15 174 + 12 14 177 + 12
616 TA-54 Area G, 16 193 + 14 14 203 + 14
617 TA-54 Area G, 17 170 = 12 14 167 + 12
618 TA-54 Area G, 18 170 = 12 14 175+ 12
619 TA-54 Area G, 19 225 + 16 14 220 = 15
620 TA-54 Area G, 20 167 = 12 14 160 + 11
622 TA-54 Area G, 22 227 + 16 14 226 + 16
623 TA-54 Area G, 23 254 + 18 14 295 + 21
624 TA-54 Area G, 24 457 = 32 14 372 £ 26
625 TA-54 Area G, 25 196 + 14 14 188 + 13
626 TA-54 Area G, 26 164 + 11 14 157 + 11
627 TA-54 Area G, 27 237 = 17 14 246 = 17
628 TA-54 Area G, 28 232 + 16 14 251 + 18
629 TA-54 Area G, 29 195+ 14 14 199 + 14
630 TA-54 Area G, 30 248 + 17 14 230 + 16
631 TA-54 Area G, 31 180 + 13 14 182 + 13
634 TA-54 Area G, 34 212 + 15 14 220 = 15
635 TA-54 Area G, 35 238 = 17 14 229 + 16
636 TA-54 Area G, 36 162 + 11 14 160 + 11
637 TA-54 Area G, 37 164 + 11 14 169 + 12
638 TA-54 Area G, 38 154 + 11 14 153 + 11
639 TA-54 Area G, 39 225 + 16 14 231+ 16
640 TA-54 Area G, 40 268 = 19 14 247 = 17
641 TA-54 Area G, 41 276 = 19 14 263 + 18
642 TA-54 Area G, 42 190 + 13 14 195+ 14
643 TA-54 Area G, 43 205 + 14 14 205 + 14
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4. Air Surveillance

Table 4-18. Albedo Dosimeter Networ k

L ocation Neutron Dose
| D# L ocation (mrem)
1 NEWNET Kappa Site 16.4
2 TA-36 Entrance 10.3
3 TA-18 Personnel Gate at Parking Lot 65.8
4 P2 Booster Station at TA-54 Entrance 23
5 TA-51 Entrance 17
6 Pajarito Hill West of TA-18 Entrance 134
7 TA-18 Entrance at Pgjarito Road 26.6
8 TA-49 Background 14
9 Santa Fe Background 21
10 TA-3-130 Calibration Lab North 57.7
11 TA-3-130 Calibration Lab East 380.0
12 TA-3-130 Calibration Lab South 439.4
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4. Air Surveillance

Table 4-19. Airbor ne I norganic Element Concentrations for 2001

Standard
Number of Deviation
Number of M easurements Range Mean of Mean
Station L ocation Analysis Measurements <Detection Limit (ng/m3) (ng/m3)  (ng/m3)
LosAlamos
81 Intersection of Diamond Ag 18 -0.09-0.29 0.10 0.09
and E. Jemez
As 9 0.013-0.57 0.24 0.15
Ba 18 7.1-39 20 11
Be 9 0.02-0.10 0.05 0.03
Cd 18 2 —-0.03-0.24 0.09 0.06
Co 18 0.09-0.55 0.28 0.16
Cr 18 0.51-3.9 19 11
Cu 18 18-65 39 14
Ni 18 0.67-3.5 15 0.9
Pb 18 1573 31 1.6
Sb 18 0.29-1.24 0.58 0.27
Se 9 3 0.12-0.38 0.21 0.10
Tl 18 10 0.004-0.08 0.02 0.02
\Y 9 0.59-2.85 17 0.8
Zn 18 1141 24 11
61 LA Hospital Ag 16 0.02-0.91 0.15 0.21
As 8 —0.009-0.32 0.19 0.10
Ba 16 4.3-24.7 11.7 6.2
Be 8 1 0.015-0.10 0.042 0.028
Cd 16 -0.012-0.17 0.090 0.055
Co 16 0.05-0.32 0.16 0.07
Cr 16 05-34 1.6 11
Cu 16 1647 31 9
Ni 16 0.2-1.9 1.0 0.6
Pb 16 1.0-4.6 2.8 12
Sb 16 0.15-0.79 0.49 0.21
Se 8 3 0.12-0.25 0.18 0.06
T 16 6 0.01-0.17 0.06 0.06
\Y 8 0.5-2.9 12 0.8
Zn 16 12-30 19 5
White Rock
15 WR Fire Station Ag 18 0.04-0.27 0.14 0.08
As 9 0.06-0.39 0.22 0.10
Ba 18 5-26 14 6
Be 9 0.02-0.08 0.04 0.02
Cd 18 1 0.01-0.19 0.09 0.05
Co 18 0.03-0.43 0.21 0.10
Cr 18 05-2.2 14 0.6
Cu 18 38-82 62 13
Ni 18 0.7-15 11 0.3
Pb 18 1253 25 12
Sb 18 0.21-0.82 0.50 0.17
Se 9 4 0.13-0.40 0.20 0.12
T 18 5 0.04-0.16 0.07 0.03
\Y 9 0.5-25 15 0.7
Zn 18 10-26 18 6
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4. Air Surveillance

Table 4-20. Total Suspended Particulate M atter Elemental Ratios
Element On-Site Soil Average  Station 81 Station 61  Station 15

Ratio from 2000 ESR for 2001 for 2001 for 2001
Ag/Ba <0.02 0.01 0.01 0.01
As/Ba 0.02 0.01 0.02 0.02
Be/Ba 0.008 0.0025 0.004 0.003
Cd/Ba < 0.004 0.0045 0.01 0.01
Co/Ba 0.06 0.01 0.01 0.02
Cr/Ba 0.08 0.1 0.1 0.1
Cu/Ba 0.05 2.0 2.6 4.4
Ni/Ba 0.07 0.08 0.09 0.08
Pb/Ba 0.16 0.16 0.24 0.18
Sb/Ba <0.002 0.03 0.04 0.04
Se/Ba 0.005 0.01 0.02 0.01
Tl/Ba 0.002 0.001 0.01 0.01
V/Ba 0.15 0.09 0.1 0.11
Zn/Ba 0.4 12 1.6 13
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4. Air Surveillance

Table 4-21. Air Concentration Summary of Volatile Organic Compounds M easured in 2001
at the White Rock Fire Station (ppbv)

Chemical Number of
Abstract Service M easurements
Compound Number of <Detection Standard
Compound Name Number M easurements Limit Range Mean Deviation
1,1,1-Trichloroethane 71-55-6 8 0 0.031-0.086  0.054 0.021
1,1,2,2-Tetrachl oroethane 79-34-5 8 8 <0.047
1,1-Dichloroethene 75-35-4 8 8 <0.01
1,2,3-Trimethylbenzene 526-73-8 8 4 0.015-0.028 0.020 0.006
1,2,4-Trichlorobenzene 120-82-1 8 7 0.05 0.050
1,2,4-Trimethylbenzene 95-63-6 8 0 0.025-0.15  0.078 0.040
1,2-Dichlorobenzene 95-50-1 8 7 0.018 0.018
1,3,5-Trimethylbenzene 108-67-8 8 2 0.0095-0.048 0.028 0.012
1,3-Butadiene 106-99-0 8 1 0.028-0.12 0.068 0.030
1,3-Dichlorobenzene 541-73-1 8 7 0.01 0.010
1,4-Dichlorobenzene 106-46-7 8 6 0.015-0.021  0.018
1-Butanol 71-36-3 8 5 0.025-0.37 0.170 0.180
1-Butene/l sobutene 106-98-9 8 0 0.092-2.3 0.470 0.700
1-Heptene 592-76-7 8 0 0.028-0.41 0.110 0.130
1-Hexene 592-41-6 8 2 0.014-0.23 0.061 0.080
1-Methylcyclopentene 693-89-0 8 6 0.042-0.21 0.130
1-Nonene 124-11-8 8 7 0.015 0.015
1-Octene 111-66-0 8 7 0.0071 0.007
1-Pentene 109-67-1 8 0 0.066-1.6 0.320 0.500
1-Propanol 71-23-8 8 6 0.24-0.41 0.330
1-Undecene 821-95-4 8 4 0.011-0.15  0.065 0.060
2,2,3-Trimethylpentane 564-02-3 8 2 0.012-0.065 0.024 0.020
2,2,4-Trimethylpentane 540-84-1 8 0 0.037-0.91 0.220 0.290
2,2,5-Trimethylhexane 3522-94-9 8 4 0.014-0.028 0.019 0.007
2,2-Dimethylbutane 75-83-2 8 0 0.024-1.2 0.200 0.400
2,3,4-Trimethylpentane 565-75-3 8 1 0.076-0.21 0.120 0.040
2,3-Dimethylbutane 79-29-8 8 0 0.048-1.9 0.350 0.600
2,3-Dimethylpentane 565-59-3 8 0 0.048-0.92 0.230 0.290
2,4,4-Trimethyl-1-pentene 107-39-1 8 7 0.012 0.012
2,4-Dimethylpentane 108-08-7 8 0 0.027-0.61 0.140 0.200
2,5-Dimethylhexane 592-13-2 8 2 0.011-0.071  0.020 0.020
2-Butanone (Methyl Ethyl Ketone) 78-93-3 8 0 0.18-1.8 0.530 0.500
2-Ethyl-1-butene 760-21-4 8 7 0.014 0.014
2-Ethyltoluene 611-14-3 8 2 0.012-0.034  0.022 0.008
2-Methyl-1-pentene 763-29-1 8 2 0.0088-0.23  0.056 0.090
2-Methyl-2-butene 513-35-9 8 0 0.07-4.9 0.780 1.700
2-Methyl-2-pentene 625-27-4 8 0 0.011-0.34  0.066 0.100
2-Methylbutane 78-78-4 8 0 1.2-70 12.900 23.000
2-Methylheptane 592-27-8 8 0 0.023-0.13  0.054 0.040
2-Propanol 67-63-0 8 1 0.078-0.5 0.160 0.160
3-Ethyltoluene 620-14-4 8 0 0.018-0.1 0.050 0.030
3-Methyl-1-butene 563-45-1 8 1 0.035-0.91  0.170 0.330
3-Methylheptane 589-81-1 8 3 0.0093-0.086 0.034 0.030
3-Methylhexane 589-34-4 8 0 0.1-1.0 0.280 0.300
3-Methylpentane 96-14-0 8 0 0.1-3.9 0.700 1.300
4-Ethyltoluene 622-96-8 8 2 0.012-0.05  0.029 0.013
4-Methyl-1-pentene 691-37-2 8 6 0.014-0.15  0.081
4-Methyl-2-pentanone 108-10-1 8 6 0.021-0.32 0.170
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4. Air Surveillance

Table 4-21. Air Concentration Summary of Volatile Organic Compounds Measured in 2001
at the White Rock Fire Station (ppbv) (Cont.)

Chemical Number of
Abstract Service M easurements

Compound Number of <Detection Standard
Compound Name Number M easurements Limit Range Mean Deviation
Acetaldehyde 75-07-0 8 0 2.2-12.89 4,200 3.000
Acetone 67-64-1 8 0 2.6-16 5.800 4.000
Acetonitrile 75-05-8 8 6 0.11-0.13 0.120
Acetylene 74-86-2 8 0 0.21-2.3 1.100 0.600
alpha-Pinene 80-56-8 8 1 0.02-0.082 0.050 0.030
Benzaldehyde 100-52-7 8 1 0.21-0.61 0.360 0.160
Benzene 71-43-2 8 0 0.18-3.2 0.800 1.000
beta-Pinene 127-91-3 8 7 0.0047 0.005
Bromomethane 74-83-9 8 7 0.02 0.020
Butane 106-97-8 8 0 1.2-104 19.000 34.000
Butyraldehyde 123-72-8 8 0 0.14-2.8 0.530 0.900
Carbon Tetrachloride 56-23-5 8 0 0.12-0.14 0.120 0.010
Chlorobenzene 108-90-7 8 8 <0.014
Chlorodifluoromethane 75-45-6 8 0 0.18-0.37 0.240 0.070
Chloroethane 75-00-3 8 8 <0.015
Chloroform 67-66-3 8 4 0.0055-0.011 0.008 0.003
Chloromethane 74-87-3 8 0 0.42-0.49 0.440 0.021
cis-2-Butene 590-18-1 8 0 0.036-2.9 0.470 1.000
cis-2-Hexene 7688-21-3 8 5 0.011-0.14 0.057 0.070
cis-2-Octene 7642-04-8 8 7 0.05 0.050
cis-2-Pentene 627-20-3 8 0 0.037-1.8 0.320 0.600
cis-3-Heptene 7642-10-6 8 7 0.15 0.150
cis-3-Hexene 7642-09-3 8 3 0.0082-0.15 0.043 0.060
cis-3-Methyl-2-pentene 922-62-3 8 5 0.0055-0.16  0.063 0.080
cig/trans-4-Methyl-2-pentene 691-38-3 8 2 0.0034-0.23 0.049 0.090
Cyclohexane 110-82-7 8 0 0.032-1.0 0.210 0.330
Cyclopentane 287-92-3 8 0 0.034-1.5 0.250 0.500
Cyclopentene 142-29-0 8 2 0.014-0.3 0.069 0.100
Dichlorofluoromethane 75-43-4 8 8 <0.014
Ethane 74-84-0 8 0 2.6-21 7.100 6.000
Ethanol 64-17-5 8 0 3.4-11.7 7.600 2.800
Ethyl Benzene 100-41-4 8 0 0.036-0.28 0.120 0.070
Ethylene 74-85-1 8 0 0.41-2.5 1.500 0.700
Freon 11 75-69-4 8 0 0.28-0.31 0.290 0.011
Freon 113 76-13-1 8 0 0.066-0.086 0.074 0.006
Freon 114 76-14-2 8 0 0.011-0.014 0.012 0.001
Freon 12 75-71-8 8 0 0.56-0.61 0.590 0.020
Halocarbon 134A 811-97-2 8 0 0.029-0.097 0.049 0.021
Heptanal 111-71-7 8 6 0.048-0.19 0.120
Heptane 142-82-5 8 0 0.024-0.58 0.140 0.180
Hexachlorobutadiene 87-68-3 8 7 0.022 0.022
Hexanal 66-25-1 8 1 0.036-0.72 0.210 0.230
Hexane 110-54-3 8 0 0.098-3.8 0.700 1.200
Indan 496-11-7 8 8 <0.23
Isobutane 75-28-5 8 0 0.45-32 5.300 11.000
Isoheptane 31394-5 8 0 0.048-1.7 0.330 0.600
|sohexane 107-83-5 8 0 0.2-6.7 1.200 2.200
Isoprene 78-79-5 8 3 0.019-0.11 0.050 0.040
Limonene 138-86-3 8 7 0.02 0.020
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4. Air Surveillance

Table 4-21. Air Concentration Summary of Volatile Organic Compounds M easured in 2001
at the White Rock Fire Station (ppbv) (Cont.)

Chemical Number of
Abstract Service M easurements

Compound Number of <Detection Standard
Compound Name Number M easurements Limit Range Mean Deviation
Methanol 67-56-1 8 0 5.6-19 10.400 4.000
Methyl tert-Butyl Ether 1634-04-4 8 7 0.017 0.017
Methylcyclohexane 108-87-2 8 0 0.0088-0.38  0.086 0.100
Methylcyclopentane 96-37-7 8 0 0.054-2.3 0.410 0.800
Methylene Chloride 75-09-2 8 0 0.023-0.083  0.056 0.021
n-Decane 124-18-5 8 1 0.009-0.027  0.017 0.007
n-Nonane 111-84-2 8 1 0.013-0.08  0.040 0.030
n-Octane 111-65-9 8 0 0.021-0.12  0.050 0.040
n-Propylbenzene 103-65-1 8 4 0.018-0.038  0.025 0.009
n-Undecane 1120-21-4 8 1 0.0056-0.027 0.017 0.009
Naphthalene 91-20-3 8 8 <0.08
Neopentane 463-82-1 8 1 0.014-0.48  0.092 0.170
0-Xylene 95-47-6 8 0 0.052-0.34  0.150 0.090
p-Xylene/m-Xylene 106-42-3 8 0 0.1-0.943 0.370 0.260
Pentane 109-66-0 8 0 0.52-23 4.000 8.000
Propane 74-98-6 8 0 1-14.9 4.200 5.000
Propylene 115-07-1 8 0 0.094-0.98  0.390 0.270
Styrene 100-42-5 8 4 0.015-0.02  0.018 0.002
Tetrachloroethene 127-18-4 8 8 <0.04
Toluene 108-88-3 8 0 0.3-34 1.100 1.000
trans-2-Butene 624-64-6 8 0 0.045-2.9 0.480 1.000
trans-2-Heptene 14686-1 8 7 0.035 0.035
trans-2-Hexene 4050-45-7 8 1 0.014-0.28 0.065 0.100
trans-2-Pentene 646-04-8 8 0 0.095-3.6 0.620 1.200
trans-3-Heptene 14686-1 8 7 0.091 0.091
Trichloroethene 79-01-6 8 8 <0.04
Vinyl Acetate 108-05-4 8 7 0.54 0.540
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4. Air Surveillance

Table 4-22. Air Concentration Summary of Volatile Organic Compounds Measured in 2001
at the Los Alamos Hospital (ppbv)

Chemical Number of
Abstract Service M easurements
Compound Number of <Detection Standard
Compound Name Number M easurements Limit Range Mean Deviation
1,1,1-Trichloroethane 71-55-6 7 0 0.032-0.039 0.035 0.002
1,1,2,2-Tetrachloroethane 79-34-5 7 6 0.013 0.013
1,1-Dichloroethene 75-35-4 7 6 0.018 0.018
1,2,3-Trimethylbenzene 526-73-8 7 5 0.015-0.029 0.022
1,2,4-Trichlorobenzene 120-82-1 7 6 0.034 0.034
1,2,4-Trimethylbenzene 95-63-6 7 0 0.032-0.14  0.068 0.040
1,2-Dichlorobenzene 95-50-1 7 6 0.021 0.021
1,3,5-Trimethylbenzene 108-67-8 7 3 0.016-0.046 0.026 0.014
1,3-Butadiene 106-99-0 7 1 0.016-0.096 0.060 0.030
1,3-Dichlorobenzene 541-73-1 7 6 0.019 0.019
1,4-Dichlorobenzene 106-46-7 7 6 0.03 0.030
1-Butanol 71-36-3 7 5 0.22-059  0.460
1-Butene/l sobutene 106-98-9 7 0 0.082-0.8  0.311 0.300
1-Heptene 592-76-7 7 5 0.037-0.038  0.038
1-Hexene 592-41-6 7 5 0.04-0.04  0.040
1-Methylcyclopentene 693-89-0 7 7 <0.015
1-Nonene 124-11-8 7 6 0.022 0.022
1-Octene 111-66-0 7 6 0.02 0.020
1-Pentene 109-67-1 7 1 0.028-0.11 0.052 0.040
1-Propanol 71-23-8 7 5 0.7-1.1 0.900
1-Undecene 821-95-4 7 6 0.028 0.028
2,2,3-Trimethylpentane 564-02-3 7 3 0.0086-0.04 0.020 0.014
2,2,4-Trimethylpentane 540-84-1 7 0 0.023-0.84 0.210 0.300
2,2,5-Trimethylhexane 3522-94-9 7 5 0.0098-0.025 0.017
2,2-Dimethylbutane 75-83-2 7 1 0.011-0.1  0.034 0.030
2,3,4-Trimethylpentane 565-75-3 7 1 0.076-0.15 0.100 0.030
2,3-Dimethylbutane 79-29-8 7 0 0.014-0.081 0.040 0.020
2,3-Dimethylpentane 565-59-3 7 0 0.023-0.13  0.068 0.040
2,4,4-Trimethyl-1-pentene 107-39-1 7 4 0.0083-0.013 0.011 0.002
2,4-Dimethylpentane 108-08-7 7 0 0.015-0.12 0.043 0.040
2,5-Dimethylhexane 592-13-2 7 3 0.012-0.042 0.023 0.014
2-Butanone (Methyl Ethyl Ketone) 78-93-3 7 0 0.13-2.7 0.900 1.100
2-Ethyl-1-butene 760-21-4 7 6 0.024 0.024
2-Ethyltoluene 611-14-3 7 3 0.012-0.032  0.023 0.008
2-Methyl-1-pentene 763-29-1 7 5 0.0095-0.032 0.020
2-Methyl-2-butene 513-35-9 7 2 0.011-0.13  0.047 0.050
2-Methyl-2-pentene 625-27-4 7 4 0.0088-0.031 0.018 0.012
2-Methylbutane 78-78-4 7 0 0.54-2.6 1.200 0.700
2-Methylheptane 592-27-8 7 2 0.017-0.43 0.140 0.170
2-Propanol 67-63-0 7 0 0.053-0.91 0.320 0.300
3-Ethyltoluene 620-14-4 7 0 0.019-0.092 0.050 0.030
3-Methyl-1-butene 563-45-1 7 6 0.019 0.019
3-Methylheptane 589-81-1 7 4 0.0091-0.024 0.018 0.008
3-Methylhexane 589-34-4 7 1 0.054-0.16  0.100 0.040
3-Methylpentane 96-14-0 7 0 0.036-0.18  0.090 0.050
4-Ethyltoluene 622-96-8 7 3 0.019-0.041 0.030 0.009
4-Methyl-1-pentene 691-37-2 7 6 0.039 0.039
4-Methyl-2-pentanone 108-10-1 7 5 0.32-0.59  0.450
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4. Air Surveillance

Table 4-22. Air Concentration Summary of Volatile Organic Compounds M easured in 2001
at the Los Alamos Hospital (ppbv) (Cont.)

Chemical Number of
Abstract Service M easurements
Compound Number of <Detection Standard
Compound Name Number M easurements Limit Range Mean Deviation
Acetaldehyde 75-07-0 7 0 2.6-22 8.600 8.000
Acetone 67-64-1 7 0 2.3-27 9.800 1
Acetonitrile 75-05-8 7 2 0.085-0.24 0.150 0.060
Acetylene 74-86-2 7 0 0.91-2.5 1.600 0.600
alpha-Pinene 80-56-8 7 1 0.015-0.08 0.050 0.020
Benzaldehyde 100-52-7 7 0 0.035-0.44 0.220 0.140
Benzene 71-43-2 7 0 0.18-0.62 0.370 0.180
beta-Pinene 127-91-3 7 6 0.0091 0.009
Bromomethane 74-83-9 7 6 0.033 0.033
Butane 106-97-8 7 0 0.55-2.3 1.100 0.700
Butyraldehyde 123-72-8 7 0 0.092-4.2 1.000 1.600
Carbon Tetrachloride 56-23-5 7 0 0.11-0.13  0.120 0.010
Chlorobenzene 108-90-7 7 2 0.0069-0.018 0.011 0.004
Chlorodifluoromethane 75-45-6 7 0 0.18-0.22 0.200 0.015
Chloroethane 75-00-3 7 4 0.038-0.072 0.058 0.018
Chloroform 67-66-3 7 2 0.0049-0.01 0.008 0.002
Chloromethane 74-87-3 7 0 0.42-0.5 0.460 0.020
cis-2-Butene 590-18-1 7 3 0.023-0.065 0.040 0.018
cis-2-Hexene 7688-21-3 7 7 <0.01
cis-2-Octene 7642-04-8 7 6 0.056 0.056
cis-2-Pentene 627-20-3 7 5 0.02-0.036  0.028
cis-3-Heptene 7642-10-6 7 7 <0.08
cis-3-Hexene 7642-09-3 7 7 <0.02
cis-3-Methyl-2-pentene 922-62-3 7 7 <0.01
cig/trans-4-Methyl-2-pentene 691-38-3 7 5 0.0033-0.0095 0.006
Cyclohexane 110-82-7 7 1 0.018-0.1 0.053 0.030
Cyclopentane 287-92-3 7 3 0.016-0.045 0.031 0.012
Cyclopentene 142-29-0 7 7 <0.03
Dichlorofluoromethane 75-43-4 7 7 <0.015
Ethane 74-84-0 7 0 3.4-17 6.400 5.000
Ethanol 64-17-5 7 0 8.4-19 14.000 4,000
Ethyl Benzene 100-41-4 7 0 0.031-0.16  0.088 0.050
Ethylene 74-85-1 7 0 0.91-2.8 1.900 0.800
Freon 11 75-69-4 7 0 0.28-0.33 0.320 0.020
Freon 113 76-13-1 7 0 0.063-0.11 0.074 0.015
Freon 114 76-14-2 7 0 0.0091-0.016 0.011 0.002
Freon 12 75-71-8 7 0 0.56-0.62 0.580 0.020
Halocarbon 134A 811-97-2 7 0 0.032-0.16  0.068 0.040
Heptanal 111-71-7 7 5 0.12-1.2 0.660
Heptane 142-82-5 7 1 0.025-0.11  0.057 0.040
Hexachlorobutadiene 87-68-3 7 6 0.024 0.024
Hexanal 66-25-1 7 1 0.059-2.9 0.650 1.100
Hexane 110-54-3 7 0 0.044-0.22 0.120 0.060
Indan 496-11-7 7 6 0.012 0.012
Isobutane 75-28-5 7 0 0.19-0.77 0.320 0.210
Isoheptane 31394-5 7 1 0.027-1.0  0.220 0.390
Isohexane 107-83-5 7 0 0.1-0.43 0.220 0.120
Isoprene 78-79-5 7 3 0.018-0.073 0.040 0.020
Limonene 138-86-3 7 6 0.029 0.029
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4. Air Surveillance

Table 4-22. Air Concentration Summary of Volatile Organic Compounds Measured in 2001
at the Los Alamos Hospital (ppbv) (Cont.)

Chemical Number of
Abstract Service M easurements
Compound Number of <Detection Standard
Compound Name Number M easurements Limit Range Mean Deviation
Methanol 67-56-1 7 0 45-14.3 9.000 3.000
Methyl tert-Butyl Ether 1634-04-4 7 6 0.0086 0.009
Methylcyclohexane 108-87-2 7 2 0.012-0.096 0.052 0.030
Methylcyclopentane 96-37-7 7 0 0.019-0.13 0.063 0.040
Methylene Chloride 75-09-2 7 0 0.037-0.44  0.120 0.150
n-Decane 124-18-5 7 1 0.003-0.024 0.010 0.010
n-Nonane 111-84-2 7 0 0.012-0.46  0.082 0.160
n-Octane 111-65-9 7 0 0.02-0.064  0.034 0.016
n-Propylbenzene 103-65-1 7 6 0.03 0.030
n-Undecane 1120-21-4 7 4 0.0052-0.0085 0.007 0.002
Naphthalene 91-20-3 7 6 0.032 0.032
Neopentane 463-82-1 7 6 0.0056 0.006
o-Xylene 95-47-6 7 0 0.044-0.21 0.120 0.070
p-Xylene/m-Xylene 106-42-3 7 0 0.093-05 0.270 0.170
Pentane 109-66-0 7 0 0.14-0.57  0.330 0.160
Propane 74-98-6 7 0 0.99-4.6 1.800 1.200
Propylene 115-07-1 7 0 0.12-0.69  0.360 0.220
Styrene 100-42-5 7 3 0.012-0.038 0.024 0.012
Tetrachloroethene 127-18-4 7 7 <0.04
Toluene 108-88-3 7 0 0.26-1.2 0.620 0.350
trans-2-Butene 624-64-6 7 2 0.019-0.068 0.040 0.018
trans-2-Heptene 14686-1 7 7 <0.02
trans-2-Hexene 4050-45-7 7 5 0.0067-0.018 0.012
trans-2-Pentene 646-04-8 7 0 0.012-0.074 0.031 0.021
trans-3-Heptene 14686-1 7 6 0.045 0.045
Trichloroethene 79-01-6 7 7 <0.045
Vinyl Acetate 108-05-4 7 2 0.3-1.2 0.700 0.400
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4. Air Surveillance

Table 4-23. Air Concentration Summary of Volatile Organic Compounds M easured in 2001
at the Intersection of Diamond Drive & East Jemez Roadsin LosAlamos (ppbv)

Chemical Number of
Abstract Service M easurements

Compound Number of <Detection Standard
Compound Name Number M easurements Limit Range Mean Deviation
1,1,1-Trichloroethane 71-55-6 8 1 0.032-0.042 0.036 0.003
1,1,2,2-Tetrachloroethane 79-34-5 8 7 0.023 0.023
1,1-Dichloroethene 75-35-4 8 8 <0.01
1,2,3-Trimethylbenzene 526-73-8 8 7 0.027 0.027
1,2,4-Trichlorobenzene 120-82-1 8 6 0.006-0.0089 0.007
1,2,4-Trimethylbenzene 95-63-6 8 1 0.015-0.11 0.070 0.040
1,2-Dichlorobenzene 95-50-1 8 7 0.056 0.056
1,3,5-Trimethylbenzene 108-67-8 8 3 0.015-0.051 0.029 0.014
1,3-Butadiene 106-99-0 8 2 0.022-0.091 0.060 0.030
1,3-Dichlorobenzene 541-73-1 8 7 0.044 0.044
1,4-Dichlorobenzene 106-46-7 8 7 0.044 0.044
1-Butanol 71-36-3 8 5 0.071-0.25 0.160 0.090
1-Butene/l sobutene 106-98-9 8 1 0.056-0.31 0.170 0.080
1-Heptene 592-76-7 8 3 0.024-0.089 0.050 0.020
1-Hexene 592-41-6 8 4 0.02-0.034 0.026 0.006
1-Methylcyclopentene 693-89-0 8 8 <0.014
1-Nonene 124-11-8 8 7 0.019 0.019
1-Octene 111-66-0 8 7 0.0072 0.007
1-Pentene 109-67-1 8 2 0.034-0.079 0.054 0.017
1-Propanol 71-23-8 8 7 0.92 0.920
1-Undecene 821-95-4 8 7 0.0094 0.009
2,2,3-Trimethylpentane 564-02-3 8 4 0.0061-0.02 0.012 0.006
2,2,4-Trimethylpentane 540-84-1 8 1 0.0097-0.17 0.070 0.050
2,2,5-Trimethylhexane 3522-94-9 8 5 0.0052-0.022 0.014 0.008
2,2-Dimethylbutane 75-83-2 8 3 0.016-0.03  0.022 0.006
2,3,4-Trimethylpentane 565-75-3 8 3 0.084-0.14  0.100
2,3-Dimethylbutane 79-29-8 8 2 0.024-0.083 0.046 0.021
2,3-Dimethylpentane 565-59-3 8 2 0.038-0.16  0.082 0.040
2,4,4-Trimethyl-1-pentene 107-39-1 8 5 0.0078-0.014 0.012 0.003
2,4-Dimethylpentane 108-08-7 8 2 0.022-0.076  0.042 0.020
2,5-Dimethylhexane 592-13-2 8 5 0.0092-0.025 0.016 0.008
2-Butanone (Methyl Ethyl Ketone) 78-93-3 8 0 0.083-04  0.230 0.100
2-Ethyl-1-butene 760-21-4 8 8 <0.019
2-Ethyltoluene 611-14-3 8 5 0.018-0.031 0.023 0.007
2-Methyl-1-pentene 763-29-1 8 8 <0.015
2-Methyl-2-butene 513-35-9 8 2 0.012-0.068 0.040 0.020
2-Methyl-2-pentene 625-27-4 8 6 0.015-0.018 0.017
2-Methylbutane 78-78-4 8 0 0.074-2.1  0.890 0.600
2-Methylheptane 592-27-8 8 3 0.03-0.069  0.047 0.015
2-Propanol 67-63-0 8 3 0.085-0.19 0.120 0.040
3-Ethyltoluene 620-14-4 8 2 0.021-0.076  0.048 0.020
3-Methyl-1-butene 563-45-1 8 8 <0.01
3-Methylheptane 589-81-1 8 5 0.015-0.021 0.018 0.003
3-Methylhexane 589-34-4 8 3 0.089-0.16  0.110 0.030
3-Methylpentane 96-14-0 8 1 0.0150.2  0.100 0.070
4-Ethyltoluene 622-96-8 8 4 0.023-0.051 0.035 0.013
4-Methyl-1-pentene 691-37-2 8 7 0.0089 0.009
4-Methyl-2-pentanone 108-10-1 8 4 0.05-0.086 0.064 0.016
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4. Air Surveillance

Table 4-23. Air Concentration Summary of Volatile Organic Compounds Measured in 2001
at the Intersection of Diamond Drive & East Jemez Roadsin L osAlamos (ppbv) (Cont.)

Chemical Number of
Abstract Service M easurements
Compound Number of <Detection Standard
Compound Name Number M easurements Limit Range Mean Deviation
Acetaldehyde 75-07-0 8 0 1.1-8.7 4.000 2.800
Acetone 67-64-1 8 0 1.2-5.4 3.600 1.500
Acetonitrile 75-05-8 8 5 0.1-0.16 0.130 0.030
Acetylene 74-86-2 8 0 0.19-1.8 0.980 0.600
alpha-Pinene 80-56-8 8 4 0.019-0.087 0.042 0.030
Benzaldehyde 100-52-7 8 3 0.1-1.0 0.460 0.350
Benzene 71-43-2 8 0 0.04-0.53 0.311 0.180
beta-Pinene 127-91-3 8 7 0.0072 0.007
Bromomethane 74-83-9 8 8 <0.03
Butane 106-97-8 8 0 0.15-2 0.960 0.700
Butyraldehyde 123-72-8 8 1 0.053-0.35 0.190 0.100
Carbon Tetrachloride 56-23-5 8 0 0.027-0.14 0.120 0.040
Chlorobenzene 108-90-7 8 8 <0.014
Chlorodifluoromethane 75-45-6 8 0 0.11-0.82 0.290 0.220
Chloroethane 75-00-3 8 8 <0.015
Chloroform 67-66-3 8 4 0.0055-0.018 0.010 0.005
Chloromethane 74-87-3 8 0 0.15-0.49 0.460 0.100
cis-2-Butene 590-18-1 8 5 0.038-0.05 0.042 0.006
cis-2-Hexene 7688-21-3 8 8 <0.01
cis-2-Octene 7642-04-8 8 8 <0.03
cis-2-Pentene 627-20-3 8 5 0.024-0.037 0.028 0.007
cis-3-Heptene 7642-10-6 8 8 <0.08
cis-3-Hexene 7642-09-3 8 8 <0.02
cis-3-Methyl-2-pentene 922-62-3 8 8 <0.01
cig/trans-4-Methyl-2-pentene 691-38-3 8 8 <0.009
Cyclohexane 110-82-7 8 2 0.03-0.12  0.070 0.040
Cyclopentane 287-92-3 8 3 0.018-0.045 0.033 0.011
Cyclopentene 142-29-0 8 6 0.011-0.025 0.018
Dichlorofluoromethane 75-43-4 8 7 0.0096 0.010
Ethane 74-84-0 8 0 1.1-14.3 5.600 4.000
Ethanol 64-17-5 8 0 5-19 10.900 5.000
Ethyl Benzene 100-41-4 8 1 0.024-0.15 0.088 0.040
Ethylene 74-85-1 8 0 0.31-2.5 1.480 0.800
Freon 11 75-69-4 8 0 0.078-0.31 0.270 0.080
Freon 113 76-13-1 8 0 0.015-0.081 0.065 0.021
Freon 114 76-14-2 8 1 0.009-0.016 0.011 0.002
Freon 12 75-71-8 8 0 0.16-0.59 0.530 0.150
Halocarbon 134A 811-97-2 8 1 0.023-0.16  0.056 0.050
Heptanal 111-71-7 8 7 0.04 0.040
Heptane 142-82-5 8 2 0.021-0.093 0.060 0.020
Hexachlorobutadiene 87-68-3 8 7 0.14 0.140
Hexanal 66-25-1 8 4 0.059-0.25 0.120 0.090
Hexane 110-54-3 8 1 0.022-0.73 0.210 0.240
Indan 496-11-7 8 8 <0.23
Isobutane 75-28-5 8 0 0.044-0.77 0.320 0.280
Isoheptane 31394-5 8 2 0.04-0.12 0.090 0.030
Isohexane 107-83-5 8 1 0.035-0.33 0.180 0.100
Isoprene 78-79-5 8 3 0.012-0.054 0.034 0.016
Limonene 138-86-3 8 8 <0.029
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4. Air Surveillance

Table 4-23. Air Concentration Summary of Volatile Organic Compounds M easured in 2001
at the Intersection of Diamond Drive & East Jemez Roadsin L osAlamos (ppbv) (Cont.)

Chemical Number of
Abstract Service M easurements

Compound Number of <Detection Standard
Compound Name Number M easurements Limit Range Mean Deviation
Methanol 67-56-1 8 0 12-74 4.600 2.000
Methyl tert-Butyl Ether 1634-04-4 8 8 <0.013
Methylcyclohexane 108-87-2 8 2 0.008-0.12  0.047 0.040
Methylcyclopentane 96-37-7 8 1 0.0063-0.22 0.083 0.070
Methylene Chloride 75-09-2 8 1 0.026-0.26  0.077 0.080
n-Decane 124-18-5 8 2 0.0061-0.024 0.015 0.006
n-Nonane 111-84-2 8 1 0.011-0.044 0.026 0.011
n-Octane 111-65-9 8 3 0.033-0.055 0.043 0.008
n-Propylbenzene 103-65-1 8 6 0.023-0.027 0.025
n-Undecane 1120-21-4 8 5 0.0094-0.02 0.016 0.006
Naphthalene 91-20-3 8 8 <0.08
Neopentane 463-82-1 8 6 0.0082-0.009 0.009
o-Xylene 95-47-6 8 1 0.03-0.22  0.120 0.060
p-Xylene/m-Xylene 106-42-3 8 0 0.019-0.51  0.250 0.170
Pentane 109-66-0 8 0 0.046-0.62  0.330 0.220
Propane 74-98-6 8 0 0.35-5 1.800 1.700
Propylene 115-07-1 8 0 0.028-0.96  0.340 0.310
Styrene 100-42-5 8 5 0.017-0.032 0.022 0.008
Tetrachloroethene 127-18-4 8 6 0.011-0.013 0.012
Toluene 108-88-3 8 0 0.052-0.98  0.540 0.360
trans-2-Butene 624-64-6 8 4 0.034-0.057 0.043 0.011
trans-2-Heptene 14686-1 8 8 <0.017
trans-2-Hexene 4050-45-7 8 7 0.016 0.016
trans-2-Pentene 646-04-8 8 2 0.016-0.075 0.040 0.020
trans-3-Heptene 14686-1 8 7 0.1 0.100
Trichloroethene 79-01-6 8 5 0.016-0.042 0.031 0.013
Vinyl Acetate 108-05-4 8 7 0.45 0.450
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4. Air Surveillance

Table 4-24. Air Concentrations of Volatile Organic Compounds Not Detected at any Sitein 2001
(ppbv)

Chemical Number of
Abstract Service M easurements

Compound Number of <Detection Maximum Air
Compound Name Number M easurements Limit Concentration
1,1,2-Trichloroethane 79-00-5 23 23 <0.022
1,1-Dichloroethane 75-34-3 23 23 <0.016
1,2-Dichloroethane 107-06-2 23 23 <0.02
1,2-Dichloropropane 78-87-5 23 23 <0.02
1,3-Diethylbenzene 141-93-5 23 23 <0.02
1,4-Diethylbenzene 105-05-5 23 23 <0.02
1,4-Dioxane 123-91-1 23 23 <0.09
1-Decene 872-05-9 23 23 <0.33
1-Methylcyclohexene 591-49-1 23 23 <0.03
2,4,4-Trimethyl-2-pentene 107-40-4 23 23 <0.02
2-Chloro-1,3-butadiene 126-99-8 23 23 <0.02
2/3-Chlorotoluene 2/3-CT 23 23 <0.6
4-Chlorotoluene 106-43-4 23 23 <0.33
4-|sopropyltoluene 99-87-6 23 23 <0.27
4-Nonene 2198-23-4 23 23 <0.04
Acrylonitrile 107-13-1 23 23 <0.04
Bromochloromethane 74-97-5 23 23 <0.007
Bromodichloromethane 75-27-4 23 23 <0.02
Bromoform 75-25-2 23 23 <0.01
Butyl acrylate 141-32-2 23 23 <0.2
Chlorotoluene 100-44-7 23 23 <0.06
cis-1,2 Dichloroethene 156-59-2 23 23 <0.04
cis-1,3-Dichloropropene 10061-01-5 23 23 <0.02
Cyclohexene 110-83-8 23 23 <0.03
Dibromochloromethane 124-48-1 23 23 <0.02
Diethyl ether 60-29-7 23 23 <0.03
Ethylene Dibromide 106-93-4 23 23 <0.008
Indene 95-13-6 23 23 <0.01
Isobutylbenzene 538-93-2 23 23 <0.35
Isopropylbenzene 98-82-8 23 23 <0.01
n-Butylbenzene 104-51-8 23 23 <0.24
tert-Butylbenzene 98-06-6 23 23 <04
trans-1,2-Dichloroethene 156-60-5 23 23 <0.02
trans-1,3-Dichloropropene 10061-02-6 23 23 <0.03
Vinyl bromide 593-60-2 23 23 <0.016
Vinyl Chloride 75-01-4 23 23 <0.016
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4. Air Surveillance

Table 4-25. DX Division Firing Sites Expendituresfor
Calendar Year 2000-2001
(All unitsarein kilograms unless otherwise noted.)

Material Totals Material Totals

Materials Expended 2000 2001
HE 2,403 2,558
Aluminum 394 78
Beryllium 2.0 52
Beryllium Oxide NR 54
Boron NR 0.13
Brass 148 0
Carbon Phenolic NR 14
Copper 88 24
Depleted Uranium 419 536
DPB plus Teflon NR 0.011
Foam 5.0 8.6
Lead 5.0 0
Lexan 1.0 0
Lithium NR 21.6
Molybdenum 3.0 0
Plastic 2.0 7.1
RHA Stedl NR 55
Rubber NR 20.4
Silver 0.8 0
Stainless Steel 677 270
Tin 0.27 1.0
Tantalum 12 12
TMBA NR 11
Tungsten 18.6 0
Teflon NR 0
Uranium Niobium NR 232
Uranium NR 14
Wood NR 10

Notes: NR = not reported

Environmental Surveillance at Los Alamos during 2001 147



4. Air Surveillance

Table 4-26. Airborne Beryllium Concentrations

Sample
Number of Maximum Minimum Mean Standard
Station L ocation M easur ements (ng/m?3) (ng/m?3) (ng/m3)  Deviation
Regional/Pueblo Stations
01 Espafiola 4 0.034 0.019 0.025 0.007
03 SantaFe 4 0.077 0.018 0.039 0.027
41 San lldefonso Pueblo 4 0.047 0.015 0.028 0.014
55 Santa Fe West 4 0.017 0.007 0.012 0.004
(Buckman Booster #4)
56 El Rancho 4 0.023 0.007 0.016 0.008
59 Jemez Pueblo-Visitor's Center 4 0.077 0.038 0.061 0.017
Perimeter Stations
04 Barranca School 4 0.030 0.011 0.020 0.010
09 LosAlamosAirport 4 0.011 0.005 0.008 0.003
10 East Gate 4 0.019 0.009 0.012 0.005
12 Royal Crest Trailer Court 4 0.024 0.006 0.014 0.007
16 White Rock Nazarene Church 4 0.011 0.006 0.008 0.002
26 TA-49 4 0.016 0.005 0.009 0.005
32 County Landfill 4 0.104 0.063 0.087 0.018
39 TA-49-QA (next to #26) 4 0.022 0.006 0.011 0.007
61 LA Hospital 4 0.017 0.014 0.015 0.002
68 Airport Road 1 0.011 0.011 0.011
80 Western Arizona Street 2 0.024 0.013 0.019 0.008
90 East Gate-Backup 2 0.012 0.011 0.012 0.001
On-Site Stations
20 TA-21AreaB 4 0.016 0.007 0.010 0.004
23 TA-5 4 0.022 0.009 0.015 0.007
31 TA-3 4 0.028 0.011 0.017 0.007
71 TA-21.01 (NW Bldg 344) 4 0.018 0.006 0.010 0.005
76 TA-15-41 4 0.020 0.003 0.010 0.007
77 TA-361JSite 4 0.014 0.004 0.008 0.004
78 TA-15-N 4 0.011 0.003 0.006 0.003
TA-54 Area G Stations
27 AreaG (by QA) 4 0.093 0.018 0.038 0.037
35 AreaG-2 (back fence) 4 0.039 0.013 0.023 0.011
36 AreaG-3 (by office) 4 0.036 0.010 0.017 0.012
38 Area G-QA (next to #27) 4 0.088 0.026 0.042 0.030
Group Summaries
95% Sample
Number of Maximum  Minimum Mean Confidence Standard
Station L ocation Measurements  (ng/m3) (ng/m?3) (ng/m3)  Interval®  Deviation
Regional/Pueblo Stations 24 0.077 0.007 0.030 +0.009 0.021
Perimeter Stations 41 0.104 0.005 0.020 +0.007 0.024
On-Site Stations 28 0.028 0.003 0.011 +0.002 0.006
TA-54 Area G Stations 16 0.093 0.010 0.030 +0.013 0.025

a95% confidence intervals are calculated using all calculated sample concentrations from every site within the group.
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Table 4-27. AIRNET QC Sample Types

Number of Number of Number of Number of Number of Number of
Number of Lab Control Matrix Matrix Matrix Process Trip
Analyte Samples Standards Spikes Blanks Replicates Blanks Blanks
Alpha/Beta 1,371 87 186 83 127
Americium-241 226 15 15 33 15 20
Beryllium 288 25 25 70 24 20
Gamma Nuclides 344 39 44 37 39 46
Lead-210 736 55 55 139 55 89
Plutonium | sotopes 226 15 15 33 15 20
Polonium-210 736 54 54 138 54 89
Stable Elements 288 25 25 70 24 20
(except Beryllium)
Tritium 1,316 168 123 78 45 168 127
Uranium I sotopes 381 26 27 78 27 20
Table 4-28. Stack QC Sample Types
Number of Number of Number of Number of Number of Number of
Number of  Lab Control Matrix Matrix Matrix Process Trip
Analyte Samples Standards Spikes Blanks Replicates Blanks Blanks
Alpha/Beta 1,866 5 107 111 104 5 106
Americium-241 79 5 5 9 2 5 4
Beryllium 56 102 51 51 1 51 51
Gamma Nuclides 2,223 5 416 261 211 108
Lead-210 79 5 5 9 2 5 4
Plutonium | sotopes 79 5 5 9 2 5 4
Polonium-210 79 5 5 9 2 5 4
Strontium-90 79 5 5 9 2 5 4
Thorium | sotopes 79 5 5 9 2 5 4
Tritium 1,902 317 104 634 317 634
Uranium | sotopes 79 5 5 9 2 5 4
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Table 4-29. NonRadNet QC Sample Types

Number of
Number of Number of Number of Number of Number of Surrogate
Number of Lab Control Lab Control Matrix Matrix Process Compound
Analyte Samples Standards Replicates Spikes Blanks Blanks M easurements
Stable Elements 26 9 9 17 9 NA2
Total Suspended
Particul ates 27 NA
Volatile Organic
Compounds 24 10 10 10 305

2N A = not applicable.
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4. Air Surveillance

Table 4-30. QC Performance Evaluation for AIRNET for CY 2001

AIRNET Acceptance Gross
Evaluation Performed Criteria Alpha/Beta Tritium Gamma  Beryllium
Laboratory Control 100 = 10% UC 94% UC 91.7% UC 64% UC 60% UC
Standard (LCS) 80—-90 or 110 —120% W 6% W 7.7%W 27% W 28% W
Recovery Check <80 or >120% OC 0.6% OC 9% OC 12% OC
Process Blank (PB) See control criteria below. NA2 94.6% UC 100% UC  100% UC
4.8% W
0.6%0C
Matrix Blank (MB) See control criteria below. 95.2% UC 95% UC 100% UC  100% UC
4.6%W 5% W
0.3% OC
Trip Blank (TB) See control criteria below. 94% UC 99.2% UC 100% UC  100% UC
6% W 0.8% W
Matrix Replicate For analytically significant, 96.4% UC 100% UC 70% UC NA
Evaluation positive results, similar to 3.6%W 29% W
control criteria below. 1% OC
Matrix Replicate Qualitative agreement NA NA 99.9% UC NA
Evaluation (within afactor of 3) for 0.1% OC
analytically insignificant
results (i.e. “less-than”
values).
Matrix Spike 100 + 10% of added spike. NA 1% UC NA 64% UC
7% W 32% W
92% UC 4% OC
MDAP Target Achieved  All samples below 99.7% 96.7% 75% 95%
SOWF€ specification.
Collection Efficiency Between 70 and NA 90% UC NA NA
130% of theoretical. 9% low
1% high
Distillation Efficiency Between 70 and NA 96% UC NA NA
130% of water collected. 4% high
Naturally Occurring All should have NA NA 99% Yes NA
Radionuclides positive results. 1% No
Analytical 80% successful analysis 100% 99.8% 100% 100%
Compl eteness of valid samples.
General Control Criteria
Under Control (UC) is <2s of annual mean for that QC type.
Warning (W) is between 2s and 3s of annual mean for that QC type.
Out of Control (OC) is=3s of annual mean for that QC type.
aNA = not applicable.
bMinimum detectable activity.
CStatement of work.
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Table 4-31. QC Performance Evaluation for AIRNET for CY 2001

AIRNET Evaluation Plutonium Uranium
Evaluation Perfor med Criteria 241Am 210pp 210pg | sotopes | sotopes
Laboratory Control 100 + 10% UC 80% UC 70% UC 18% UC 93% UC 100% UC
Standard (LCS) 80—-90 or 110 — 120% W 20% W 30% W 67% W 7% W
Recovery Check <80 or >120% OC 15% OC
Process Blank (PB) See control criteria bel ow. 100% UC 98% UC 96% UC 96 % UC 95% UC
2% W 2% W 4% W 5% W
2% OC
Matrix Blank (MB) See control criteria below. 100% UC 96% UC 96% UC 96% UC 96% UC
4% OC 1% W 4% W 4% W
3% OC
Trip Blank (TB) See control criteria below. 95% UC 93% UC 94% UC 95% UC 93% UC
5% W 7% W 6% OC 3% W 5% W
2% OC 2% OC
Matrix Spike 100 = 10% UC 73% UC 67% UC 22% UC 87% UC 48% UC
80-90 or 110 — 120% W 271% W 29% W 61% W 13% W 33% W
<80or >120% OC 4% OC 17% OC 19% OC
MDAZ®&Target Achieved  All samples below 100% 99.8% 91% 100% 98%
SOWP specification.
Analytical 80% successful analysis 100% 90% 90% 100% 100%
Compl eteness of valid samples.
Tracer Recovery Mean + Standard Dev. % 74 +11% 89 + 4% 60 + 14% 74 + 10% 67 + 8%
Recovery
Tracer Recovery 50-105%isUC 98.5% 99.9% 80.3% 99.4% 98.8%

Control

General Control Criteria
Under Control (UC) is <2s of annual mean for that QC type.
Warning (W) is between 2s and 3s of annual mean for that QC type.
Out of Control (OC) is=3s of annual mean for that QC type.

aMlinimum detectable activity.

bStatement of work.
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4. Air Surveillance

Table 4-32. QC Performance Evaluation for Stack Sampling for CY 2001

StacksAcceptance
Evaluation Performed Criteria Alpha/Beta Gamma Tritium Beryllium
Laboratory Control 100 + 10% UC 60% UC 90% UC 100% UC 87% UC
Standard (LCS) 8090 or 110-120% W 40% W 7% W 13% W
Recovery Check <80 or >120% OC 3% OC
Matrix Blank (MB) See control criteriabelow. 97%UC 100%UC 98.4%UC 100%UC
3%0C 1.4%W
0.29%0C
ProcessBlank (PB) See control criteriabelow. 98%UC 99.8%UC 98.5%UC 100%UC
2%0C 0.1%W 1.0%W
0.5%0C
Trip Blank (TB) See control criteria below. 97% UC 100% UC NA2 100% UC
3% OC
Matrix Duplicate 1-10 uCi/L under NA NA 100%UC 100%UC
Evaluation control at RPD <10%.
Matrix Replicate For analytically significant, 83%UC NA NA NA
Evaluation positive results, similar to 16% W
control criteriabelow. 1%0C
Matrix Replicate Qualitative Agreement NA 99.97% NA NA
Evaluation (within afactor of 5) for
analytically insignificant
results (i.e. “less-than” values).
Matrix Spike Recovery of added spike: Alpha: 9% UC 100%UC NA
100+ 10% UC 35%UC 6% W
80-900r 110-120% W 42%W 1%0C
<800r>120%0C 23%0C
Beta:
84%UC
15% W
1%0C
MDAP Achieved All samplesbelow 98% 99.8% 100% 100%
SOWE specification.
Analytical 80% successful analysis 100% 100% 100% 100%

Compl eteness of valid samples.

General Control Criteria

Under Control (UC) is<2s of annual mean for that QC type.
Warning (W) is between 2s and 3s of annual mean for that QC type.
Out of Control (OC) is =3sof annual mean for that QC type.

aNA = not applicable.
PMinimum detectable activity.
CStatement of work.

Environmental Surveillance at Los Alamos during 2001 153



4. Air Surveillance

Table 4-33. QC Performance Evaluation for Stack Sampling for CY 2001

StacksAcceptance Thorium Plutonium  Uranium
Evaluation Performed Criteria 241Am | sotopes | sotopes | sotopes
Laboratory Control 100 = 10% UC 100% UC 80% UC 100% UC 93% UC
Standard (LCS) 8090 or 110-120% W 20% W %W
Recovery Check <80 or >120% OC
Matrix Blank (MB) See control criteria below. 100% UC 100% UC 100% UC  100% UC
Process Blank (PB) See control criteria below. 100% UC 100% UC 100% UC  100% UC
Trip Blank (TB) See control criteria below. 100% UC 100% UC 100%UC 100% UC
Matrix Spike Recovery of added spike: 80% UC 40% UC 90% UC 80% UC
100 = 10% UC 20%W 40% W 10% W 20% W
8090 or 110-120% W 20% OC
<80 or >120% OC
MDA®2Achieved All samples below 100% UC 100% UC 100% UC  100% UC
SOWP specification.
Analytical 80% successful analysis 100% 100% 100% 100%
Compl eteness of valid samples.
Tracer Recovery Mean + Std Dev 79 = 10% 76 = 7% 83+ 8% 59 + 12%
Tracer Recovery 50 -110%isUC 100% 100% 99% 82%
Control

General Control Criteria

Under Control (UC) is <2s of annual mean for that QC type.
Warning (W) is between 2s and 3s of annual mean for that QC type.
Out of Control (OC) is=2s of annual mean for that QC type.

aMinimum detectable activity.
bStatement of work.
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Table 4-34. QC Performance Evaluation for Stack Sampling for CY 2001

Stacks Acceptance
Evaluation Performed Criteria 210pg 210pp 90gr
Laboratory Control 100 + 10% UC 80% UC 40% UC 100% UC
Standard (LCS) 80—-90or 110 -120% W 20% W 60% W
Recovery Check <80o0r >120% OC
Matrix Blank (MB) See control criteria below. 100% UC 100% UC 100% UC
Process Blank (PB) See control criteria below. 100% UC 100% UC 100% UC
Trip Blank (TB) See control criteria below. 100% UC 100% UC 100%UC
Matrix Spike Recovery of added spike: 80% UC 100% UC 100% UC
100 = 10% UC 20% W
80—-90o0or 110 -120% W
<80or >120% OC
MDA®2Achieved Samples achieving 0% 0% 0%
SOWP specification.
Analytical 80% successful analysis 100% 100% 100%
Completeness of valid samples.
Tracer Recovery Mean + Standard Dev. 64 + 8% 83+ 3% 79 = 5%
Tracer Recovery 50-110%isUC 96% 100% 100%

Control

General Control Criteria
Under Control (UC) is <2s of annual mean for that QC type.
Warning (W) is between 2s and 3s of annual mean for that QC type.
Out of Control (OC) is=3s of annual mean for that QC type.

a@Minimum detectable activity.

bstatement of work.
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Table 4-35. QC Performance Evaluation for NonRadNet Sampling for CY 2001

Total Volatile
Acceptance Inorganic  Suspended Organic
Evaluation Performed Criteria Beryllium  Elements Particulates Compounds
Laboratory Control ESH-17 criteria shown below. 33% UC 71% UC NA2 75% UC
Standard (LCS) 56% W 15% W 19% W
Recovery 11% OC 14% OC 6% OC
Laboratory Control ESH-17 criteria shown below. NA NA NA 74% UC
Standard Duplicate 20% W
(LCSD) Recovery 6% OC
Laboratory Control S-T criteria shown below. NA NA NA 98% UC
Standard (LCS) 2% OC
Recovery
Laboratory Control S-T criteria shown below. NA NA NA 98% UC
Standard Duplicate 2% OC
(LCSD) Recovery
Laboratory Control Established by Chem. Lab, NA NA NA 100% UC
Standard Relative Varies with Analyte
PerCent Difference
Surrogate Recovery See Note Below. NA NA NA 99.3% UC
Summary 0.7% W
Surrogate Recovery See Note Below. NA NA NA (1) 97+ 7%
by Compound (2) 93+ 4%
(3)105+ 5%
(4) 84+ 8%
(5)102+ 4%
Analytical Completeness  80% Successful Analysis 100% 100% 100% 100%
of Valid Samples

General Control Criteria
Under Control (UC) is=<2sof annual mean for that QC type.
Warning (W) is between 2s and 3s of annual mean for that QC type.
Out of Control (OC) is=3s of annua mean for that QC type.
ESH-17 Laboratory Standard Control criteriafor Be, Inorganics, and VOC:
Beand Inorganics. UCis100+10%; W is80-90 or 110-120%; and OC is<80 or >120%
VOC: UCis100+20%; W is 70-80 or 120-130%; and OC is<70 or >130%
Severn-Trent LaboratoriesL CScriteriafor VOC:
These vary with compound and are based upon their historical experience; none are specified in EPA TO-14.
Performanceis eval uated against each compound’s specific limits and then summarized.
VOC Surrogate Compounds: (1) = 1,4-Dichlorobutane
(2)=2-Bromo-1,1,1-trifluoroethane
(3)= 4-Bromofluorobenzene
(4)=FHuorobenzene
(5)=Toluene-d8
Acceptance criteria: UC is 100+30% (x2s); W is 55-70 or 130-145% (between 2s and 3s); OC is <55 or >145% (>3s)

aNA = not applicable.
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4. Air Surveillance
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Figure 4-5. Uranium-238 decay series.
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Figure 4-8. Uranium concentrations at site 77.
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Figure 4-9. Plutonium emissions from sampled Laboratory stacks since 1986.

Environmental Surveillance at Los Alamos during 2001 163



4. Air Surveillance

1.2E-03

1.0E-03 A

8.0E-04

6.0E-04

Emission (Ci)

4.0E-04

2.0E-04

0.0E+00 +
1986 1989 1992 1995 1998 2001
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Figure 4-12. GIMAP emissions from sampled L aboratory stacks since 1986.

1.0E+02 & x & & x & & & & & & x | ] 3
4
A
i ] ] L]
[ ] " L [ ]
] ™ ] u ]
1.0E+00
1.0E-02
—
c ®Pu
g mu
) AGI/MAP
o WH-3
1.0E-04
1.0E-06 ; = - Nl =
[ | . ™ n -
u ° * - . ]
. . ¢
. . o . . . T
1.0E-08
1986 1989 1992 1995 1998 2001

Figure 4-13. Percent of total stack emissions resulting from plutonium, uranium, tritium,
and G/MAP.

Environmental Surveillance at Los Alamos during 2001 165



4. Air Surveillance

LANL boundary 0 5000 10000

ffffffff TA boundary Jatasanatit; I

—-—- Los Alamos County
boundary

---------- Santa Fe National Forest
and Bandelier National eeeeennes SANTA FE

Monument boundary | R
Major paved road e, e grtees I NATIONAL FOREST

LOSALAMOS COUNTY
SANTA FE COUNTY

Secondary paved road :
B 7LD location ey : : <l
A TLD cluster

BANDELIER
NATIONAL
MONUMENT

NATIONAL N_\-w /{;\&
\ e

C 70
w -% ‘\\ / Q“\
.‘ 7z

g

SANTA FE
NATIONAL FOREST

MONUMENT /
\ SANTA FE

: -
35045 NATIONAL FOREST B

cARTography by A. Kron 3/6/01
: Basemap: FIMAD G105575 5/21/97

106°55'

Figure 4-14. Off-site perimeter and on-site Laboratory TLD locations.

166 Environmental Surveillance at Los Alamos during 2001



4. Air Surveillance

45

40 -

S Y

B0 fmmemem e

ICPMS

L5 fmmmmmm e g

I R

7 S < T S

20 frmememm s

ICPES

Figure 4-15. ESH-17 barium measurements by ICPES and ICPMS.

Environmental Surveillance at Los Alamos during 2001

45

167



4. Air Surveillance

@ North. Community @

A Pajarito Mountain
(location not to scale)

A -4
A 153 @ A-74

A A6

@ A16

A h54

A 1740

A Meteorology Tower
@ Rain Gage

0 2 km

]

Figure 4-16. Meteorological network.

168 Environmental Surveillance at Los Alamos during 2001



4. Air Surveillance

Los Alamos, New Mexico - TA-6 Station, Elevation 7424 ft
ll 2001 values | [Normal Values] 1931-2000

Average Temperature Range

90[ ]
o 70 - 7 Annual Averages (°F)
% B | Maximum
S0 ] 61.3[60.1]
gsoj 7] Minimum

5 ] 37.5[36.2]
& r 1 Average

30 - 7] 49.4 [48.2]

10 L L L L L | | | | | | |
J F M A M J J A S O N D
Precipitation - Monthly Totals
4 T T T T T T T T
—~~ 37 — —
£
= |
§e)
I - - Annual Total (in.)
a3 14.42 [18.28]
2
a

J F M A M J J A s
Snowfall - Monthly Totals

40F ]
30— =
£ :
T 20F 3 Annual Total (in.)
R ] 55.0 [52.3]
c F ]
9] F 1
10 -
g a E Los Alamos National Laboratory
ot = | | | L % 3 Meteorological Monitoring Program
A M J J A S O (505) 667-7079

http://weather.lanl.gov
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Figure 4-21. LANL Remote Automated Weather Station (RAWS) locations.
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Abstract 5. Surface Water, Groundwater, and Sediments

contributing authors:
David B. Rogers, Bruce M. Gallaher, Richard J. Koch, Billy R. J. R. Turney, Robert S. Beers

Abstract

Record volumes of snowmelt and storm runoff crossed the Laboratory in 2001, reflecting the in-
creased yield of surface water from the Jemez Mountains following the Cerro Grande fire. Snowmelt was
present in the larger canyon systems for two months and provided a potential sustained source of water
for wildlife. None of the snowmelt or base flow samples contained radioactivity greater than Department
of Energy (DOE) Derived Concentration Guides (DCGs) values for public exposure. Measurements of
alpha radiation in excess of 15 pCi/L occurred at locations with current or former radioactive liquid
waste discharges: Acid/Pueblo, DP/Los Alamos, and Mortandad Canyons. For the second consecutive
year, americium-241, plutonium-238, and plutonium-239, -240 in effluent from the Technical Area (TA)-
50 Radioactive Liquid Waste Treatment Facility (RLWTF) outfall did not exceed DCGs. The average TA-
50 RLWTF effluent nitrate and fluoride concentrations were below the New Mexico groundwater
standards. Four snowmelt or base flow samplesin Los Alamos Canyon contained lead concentrations
greater than drinking water standards. Low levels of high-explosives compounds were detected in
snowmelt in the Water Canyon drainage, consistent with earlier results.

Storm runoff in otherwise dry drainages results from summer thunder storms. Record peak flows from
fire-impacted areas occurred in three canyons. The amount of sediment carried by storm runoff contin-
ues to be 100 to 1000 times greater than pre-fire levels. Largely because of the sediment load and
associated background concentrations, we measured record levels of many metals and several radionu-
clides in the storm runoff. Plutonium-239, -240 activities exceeded DOE DCGs in runoff in lower Pueblo
Canyon and were partly attributable to mobilization of Laboratory legacy materials. e estimate that
storm runoff transported approximately 20 to 40 mCi of plutonium-239, -240 downstream in lower
Pueblo Canyon in 2001. This amount represents an estimated increase of more than 40 times the levels
measured since automated runoff measurements started in 1997. Gross alpha activities were greater
than public exposure DCGs in about three-fourths of the storm runoff samples. While high alpha
activities were measured at stations both above and below the Laboratory, Laboratory contributions are
indicated at several locations, most pronounced in Pueblo and Los Alamos Canyons and around
Material Disposal Area (MDA) G. Selenium exceeded the New Mexico wildlife habitat standard in
nearly half of the samples and appears to be of natural origin.

In 2000, because of the Cerro Grande fire, many sediment samples contained cesium-137 at much
higher values than previously noted. Valuesin 2001 continued to show high cesium-137 at some stations.
The sediment sampling again shows that plutonium occurs above fallout levels in Pueblo and Los
Alamos Canyons and extends off-site from the Laboratory. Cesium-137 and plutonium-239, -240
activitiesin lower Pueblo Canyon have risen over the past few years, a result that may be due in part to
mobilization of sediments by increased flows and of fallout cesium-137 in ash from vegetation burned in
the Cerro Grande fire. Within Mortandad Canyon, the greatest radionuclide levelsin sediments are
found between the point where the TA-50 RLWTF effluent enters the drainage and the sediment traps,
approximately a 3-km distance. Sampling after relocation of stations below the sediment trapsin 2001
indicates that relatively high values of sediment radioactivity extend closer to the Laboratory boundary
than previously described. Sediment samples below the TA-50 RLWTF outfall again showed cesium-137
concentrations that were up to five times greater than the screening action level (SAL) value. In 2001,
sediment samples near the Laboratory boundary had cesium-137 activity of 1.3 to 5.6 times background.
The latter sample, a few feet on the San |ldefonso Pueblo side of the boundary, had a value 60% of the
SAL. A number of sediment samples near and downstream of the TA-54 Solid Waste Operations at MDA
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G contained plutonium-238 and plutonium-239, -240 above background. We also found above-back-
ground levels of plutonium and americium in sediments downstream of MDA AB, TA-49.

Continued testing of water supply wellsin 2001 showed that high-explosives constituents are not
present in Los Alamos County and Santa Fe drinking water. Perchlorate (no drinking water standard)
and tritium (at 1/500 of the drinking water standard) continued to be found in water supply well O-1in
Pueblo Canyon during 2001. Nitrateis higher than background in O-1. Other groundwater samples from
the regional aquifer were consistent with previous results. Trace levels of tritium are present in the
regional aquifer in a few areas where past liquid waste discharges occurred, notably beneath Los
Alamos, Pueblo, and Mortandad Canyons. The highest tritium level found in a regional aquifer test well
(near water supply well O-1) is about 1/50 of the drinking water standard. The nitrate concentrationin a
test well beneath Pueblo Canyon remains elevated but, in 2001, was only about half the drinking water
standard. Except for above-background tritiumin O-1, we detected no radionuclides other than natu-
rally occurring uraniumin Los Alamos County, San |ldefonso Pueblo, or Santa Fe water supply wells.

In 2000 and 2001, it appeared that perchlorate had been 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.

Analytical results for perched alluvial and intermediate-depth groundwater are similar to those of
past years. Waters near former or present effluent discharge points show the effects of these discharges.
A gross alpha sample from a test well in Cafiada del Buey had a value about 65% of the DOE DCGs for
public exposure. No values exceeded the DOE DCGs. Radioactivity measurements in perched alluvial
groundwater that exceeded DOE DCGs for a DOE-operated drinking water system or EPA drinking
water standards occurred at locations with current or former radioactive liquid waste discharges: gross
beta, americium-241, and strontium-90 values from Mortandad and Los Alamos Canyons (these waters
are not used as drinking water). Monitoring of fluoride and nitrate in Mortandad Canyon perched
alluvial groundwater shows that levels of these substances have for the most part dropped below NM
groundwater standards during 2001 as a result of their reduction in the TA-50 RLWTF effluent.
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A. Description of Monitoring Program

Studies related to development of groundwater
supplies began at Los Alamosin 1945 under the
direction of the US Geological Survey (USGS). In
about 1949, the Atomic Energy Commission, the Los
Alamos Scientific Laboratory, and the USGS jointly
initiated studies aimed specifically at environmental
monitoring and protecting groundwater quality. These
initial efforts focused on Pueblo and DP/Los Alamos
Canyons, which received radioactive industrial waste
dischargesin the early days of the Laboratory.

The current network of annual sampling stations
for surface water and sediment surveillance includes a
set of regional (or background) stations and a group of
stations near or within the Los Alamos National
Laboratory (LANL or the Laboratory) boundary. The
regional stations establish the background quantities
of radionuclides and radioactivity derived from
natural minerals and from fallout affecting northern
New Mexico and southern Colorado.

The Water Quality and Hydrology Group (ESH-18)
collects groundwater samples from wells and springs
within or adjacent to the Laboratory and from the
nearby San Ildefonso Pueblo. The on-site stations, for
the most part, focus on areas of present or former
radioactive waste disposal operations, such as canyons
(Figure 1-3). To provide a context for discussion of
monitoring results, the setting and operational history
of currently monitored canyons that have received
radioactive or other liquid discharges are briefly
summarized below.

For a discussion of sampling procedures, analytical
procedures, data management, and quality assurance,
see Section F. below.

1. Acid Canyon, Pueblo Canyon, and L ower L os
Alamos Canyon

Acid Canyon, asmall tributary of Pueblo Canyon,
was the original disposal site for liquid wastes
generated by research on nuclear materials for the
World War 1| Manhattan Engineer District atomic
bomb project. Acid Canyon received untreated
radioactive industrial effluent from 1943 to 1951. The
Technical Area (TA) 45 treatment plant was completed
in 1951, and from 1951 to 1964 the plant discharged
treated effluents that contained residual radionuclides
into nearby Acid Canyon. Several decontamination
projects have removed contamination from the area,
but remaining residual radioactivity from these
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releases is now associated with the sedimentsin
Pueblo Canyon (ESP 1981).

The inventory of radioactivity remaining in the
Pueblo Canyon system is only approximately known.
Several studies (ESP 1981; Ferenbaugh et al., 1994)
have concluded that the plutonium in this canyon
system does not present a health risk to the public.
Based on analysis of radiological sediment survey
data, the estimated total plutonium inventory in Acid
Canyon, Pueblo Canyon, and Lower Los Alamos
Canyon ranges from 246 mCi to 630 + 300 mCi (ESP
1981). The estimated plutonium releases were about
177 mCi, in satisfactory agreement with the measured
inventory considering uncertaintiesin sampling and
release estimates. About two-thirds of thistotal isin
the Department of Energy (DOE)-owned portion of
lower Pueblo Canyon, which is planned to be trans-
ferred to Los Alamos County in 2007.

Pueblo Canyon currently receives treated sanitary
effluent from the Los Alamos County Bayo Sewage
Treatment Plant in the middle reach of Pueblo
Canyon. Perched groundwater occurs seasonally in the
alluvium, depending on the volume of surface flow
from snowmelt, thunderstorm runoff, and sanitary
effluents. Tritium, nitrate, and chloride, apparently
derived from these Laboratory and municipal disposal
operations, have infiltrated to the intermediate perched
groundwater (at depths of 37 to 58 m [120 to 190 ft])
and to the regional aquifer (at adepth of 180 m [590
ft]) beneath the lower reach of Pueblo Canyon. Except
for occasional nitrate values, levels of these constitu-
ents are a small fraction of the Environmental Protec-
tion Agency (EPA) drinking water standards.

Starting in 1990, increased discharge of sanitary
effluent from the county treatment plant resulted in
nearly continual flow during most except summer
months in the lower reach of Pueblo Canyon, across
DOE land into the lower reach of Los Alamos Canyon
on San lldefonso Pueblo land. From mid-June through
early August, higher evapotranspiration and the
diversion of sanitary effluent for golf courseirrigation
eliminate flow from Pueblo Canyon into Los Alamos
Canyon. Hamilton Bend Spring, which in the past
discharged from alluvium in the lower reach of Pueblo
Canyon, has been dry since 1990, probably because
there was no upstream discharge from the older,
abandoned Pueblo Sewage Treatment Plant. Farther
east, the alluvium is continuously saturated, mainly
because of infiltration of effluent from the Bayo
Sewage Treatment Plant. Effluent flow from Pueblo
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Canyon into Los Alamos Canyon generally extends to
somewhere between the DOE/San |ldefonso Pueblo
boundary and the confluence of Guaje and Los
Alamos Canyons.

2. DP Canyon and L os Alamos Canyon

In the past, Los Alamos Canyon received treated
and untreated industrial effluents containing some
radionuclides. The upper reach of Los Alamos Canyon
experienced releases of treated and untreated radioac-
tive effluents during the earliest Manhattan Project
operations at TA-1 (1942—-1945) and some release of
water and radionuclides from the research reactors at
TA-2. Anindustria liquid waste treatment plant that
served the old plutonium processing facility at TA-21
discharged effluent containing radionuclidesinto DP
Canyon, atributary to Los Alamos Canyon, from 1952
to 1986. Los Alamos Canyon also received discharges
containing radionuclides from the sanitary sewage
lagoon system at the L os Alamos Neutron Science
Center (LANSCE) at TA-53. The low-level radioac-
tive waste stream was separated from the sanitary
system at TA-53 in 1989 and directed into a total
retention evaporation lagoon.

The reach of LosAlamos Canyon within the
Laboratory boundary presently carries flow from the
Los Alamos Reservoir (west of the Laboratory) as
well as National Pollutant Discharge Elimination
System (NPDES)-permitted effluents from TA-53 and
TA-21. Infiltration of effluents and natural runoff from
the stream channel maintain a shallow body of
perched groundwater in the alluvium of Los Alamos
Canyon within the Laboratory boundary west of State
Road (SR) 4. Groundwater levels are highest in late
spring from snowmelt runoff and in late summer from
thundershowers. Water levels decline during the
winter and early summer when runoff is at a mini-
mum. Perched groundwater also occurs within
alluvium in the lower portion of Los Alamos Canyon
on San lldefonso Pueblo lands. Intermediate-depth
perched groundwater occursin the lower part of the
Bandelier tuff and the underlying Puye Formation and
Cerros del Rio basalt at depths of afew hundred feet
below the canyon bottom. This intermediate ground-
water also shows some evidence of contamination
from Laboratory sources.

3. Sandia Canyon

Sandia Canyon has a small drainage area that heads
at TA-3. The canyon receives water from the cooling
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tower at the TA-3 power plant. Treated effluents from
the TA-46 Sanitary Wastewater Systems (SWS)
Facility are rerouted to Sandia Canyon. These efflu-
ents support a continuous flow in a short reach of the
upper part of the canyon. Only during summer
thundershowers does stream flow approach the
Laboratory boundary at SR-4, and only during periods
of heavy thunderstorms or snowmelt does surface
flow extend beyond the Laboratory boundary.

4. Mortandad Canyon

Mortandad Canyon has a small drainage area that
heads at TA-3. Its drainage area receives inflow from
natural precipitation and a number of NPDES outfalls,
including one from the Radioactive Liquid Waste
Treatment Facility (RLWTF) at TA-50. The TA-50
facility began operationsin 1963. The effluents
infiltrate into the stream channel and maintain a
saturated zone in the alluvium extending about 3.5 km
(2.2 mi) downstream from the outfall. The eastern-
most extent of saturation remains on-site, ending
about 1.6 km (1 mi) west of the Laboratory boundary
with San lldefonso Pueblo. Over the period of
operation, the radionuclides in the RLWTF effluent
have often exceeded the DOE Derived Concentration
Guides (DCGs) for public dose from drinking water
(although this water is not used as drinking water).
The effluent also contains nitrate that has caused
perched aluvial groundwater concentrations to exceed
the New Mexico groundwater standard of 10 mg/L
(nitrate as nitrogen). In April 1999, the new reverse
osmosis and ultrafiltration system at the RLWTF
began operation. This system removes additional
radionuclides and nitrate from the effluent, and
discharges from the plant now meet the DOE public
dose DCGs and the New Mexico groundwater
standard for nitrate. The RLWTF effluent has met
DOE DCGs continuously since December 10, 1999.

Perchlorate is a nonradioactive chemical compound
containing a chlorine atom bound to four oxygen
atoms and isused in avariety of industrial processes.
At the Laboratory, perchlorate is a byproduct of the
perchloric acid used in nuclear chemistry research.
Perchlorate is on the EPA’s contaminant candidate list,
which under the Safe Drinking Water Act (SDWA)
requires background investigations to determine a
Maximum Contaminant Level (MCL). Perchlorateis
present in the influent to the RLWTF at concentrations
up to several thousand parts per billion (ppb). Perchlo-
rate affects hormone production in the human thyroid
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and is a suspected, but not proven, carcinogen. The
California Department of Health Services hasissued a
health advisory limit of 18 ppb for perchlorate in
drinking water. Californiarevised its perchlorate
action level down to 4 pg/L on January 18, 2002.
(California DHS, EPA 2002) The Laboratory is
conducting pilot tests to remove perchlorate from the
RLWTF effluent.

The RLWTF isworking on a system, which should
be operational by March 31, 2002, for removing
perchlorate from the plant effluent.

Continuous surface flow across the drainage has
not reached the San |ldefonso Pueblo boundary since
observations began in the early 1960s (Stoker et al.,
1991). Three sediment traps located about 3 km (2 mi)
downstream from the effluent discharge in Mortandad
Canyon dissipate the energy of major thunderstorm
runoff events and settle out transported sediments.
From the sediment traps, it is approximately 2.3 km
(2.4 mi) downstream to the Laboratory boundary with
San lldefonso Pueblo.

The aluviumislessthan 1.5 m thick in the upper
reach of Mortandad Canyon and thickens to about
23 m at the easternmost extent of saturation. The
saturated portion of the alluvium is perched on
weathered and unweathered tuff, generally with no
more than 3 m of saturation. There is considerable
seasonal variation in saturated thickness, depending
on the amount of runoff experienced in any given year
(Stoker et al., 1991). Velocity of water movement in
the alluvium ranges from 18 m/day in the upper reach
to about 2 m/day in the lower reach of the canyon
(Purtymun 1974; Purtymun et al., 1983). The high
turnover rate for water in the alluvial groundwater
prevents accumulation of chemicals from the RLWTF
effluent (Purtymun et al., 1977). The top of the
regional aquifer is about 290 m below the aluvial
groundwater.

5. Pajarito Canyon

In Pgjarito Canyon, water perched in the alluvium
is perched on the underlying tuff and is recharged
mainly through snowmelt and thunderstorm runoff.
Saturated alluvium does not extend beyond the facility
boundary. Three shallow observation wells were
constructed in 1985 as part of a compliance agreement
with the State of New Mexico to determine whether
technical areas in the canyon or solid waste disposal
activities on the adjacent mesa were affecting the
quality of shallow groundwater. No effects were
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observed; the alluvial groundwater is contained in the
canyon bottom and does not extend under the mesa
(Devaurs 1985).

6. Cafada del Buey

Cafada del Buey contains a shallow perched
alluvia groundwater system of limited extent. The
thickness of the alluvium ranges from 1.2 to 5 m, but
the underlying weathered tuff ranges in thickness from
3.7to 12 m. In 1992, saturation was found within only
a 0.8-km-long segment, and only two observation
wells have ever contained water (ESP 1994). Because
treated effluent from the Laboratory’s SWS Facility
may at some time be discharged into the Cafiada del
Buey drainage system, a network of five shallow
groundwater monitoring wells and two moisture
monitoring holes was installed during the early
summer of 1992 within the upper and middle reaches
of the drainage (ESP 1994).

7. Water Canyon and Cafion de Valle

Water Canyon and Carion de Valle (atributary)
pass through the southern portion of LANL where
explosives devel opment and testing occurs. The
canyons contain thin alluvium near the mountains, but
it thickens considerably across the Laboratory. West of
the Laboratory, Upper Cafion de Valle contains
perennial reaches, and the upper portions of both
canyons have several springs (both on the flanks of
the Sierra de los Valles and on the Pgjarito Plateau)
that discharge from perched layersin the Bandelier
Tuff. Cafion de Valle has shallow aluvia groundwater
of limited extent on Laboratory property. Surface flow
in Cafion de Valle and Water Canyon is mainly
ephemeral within the Laboratory, though short
perennial reaches may exist in each canyon. The flow
in Water Canyon below the western Laboratory
boundary is due in part to flow from the Water
Canyon Gallery. In the past, the Laboratory released
wastewater from several high-explosives (HE)
processing sitesin TA-16 and TA-9 into both canyons.
Consolidation of these individual NPDES outfallsto
the High Explosives Wastewater Treatment Facility
was completed in 1997 (reducing the number of
outfalls from 21 to one). In the process, the Labora-
tory reduced the 12 million gallons of water per year
used for high-explosives processing by 99%. The
remaining water discharged istreated to comply with
environmental regulations. Solid HE is captured in
filters, and an activated carbon adsorption system
removes dissolved HE.
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B. Surface Water Sampling

1. Introduction

The Laboratory monitors surface water from
regional and Pajarito Plateau stations to evaluate the
potential environmental effects of Laboratory opera-
tions. No perennial surface water extends completely
across the Laboratory in any canyon. Regional surface
water samples are collected from rivers or reservoirs.
Within and near the Laboratory, we collect base flow
samples where effluent discharges or spring dis-
charges maintain stream flow persistently for several
weeks or months during the year. Periodic natural
runoff occursin two modes: (1) spring snowmelt that
occurs over days to weeks at alow discharge rate and
sediment load and (2) summer storm runoff from
thunderstorms that occurs over hours, usually at a high
discharge rate and sediment |oad.

To aid in water quality interpretation, we divide
stream flow into three types or matrices. Each of the
three flow types might be collected at a single location
within atime span of aslittle as aweek, depending on
weather conditions. At times, the flow might represent
a combination of several of these components. The
three types are

* base flow—persistent stream flow, but not
necessarily perennial water. This stream flow is
present for periods of weeks or longer. The water
source may be effluent discharge or shallow
groundwater that dischargesin canyons.

» snowmelt—flowing water that is present as a
result of melting snow. This type of water often
may be present for aweek or more and in some
years may not be present at all.

» storm runoff—flowing water that is present in
response to rainfall. These flow events are
generaly very short-lived, with flows lasting
from less than an hour to several days.

Because snowmelt and base flow are present for
extended periods of time, they pose similar potentially
longer-term exposure concerns, such as for wildlife
watering. We thus discuss snowmelt and base flow
together, separate from storm runoff. Although storm
runoff may provide a short-term source of water for
wildlife, it is of primary concern as a principal agent
for moving Laboratory-derived constituents off-site
and possibly into the Rio Grande.
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The surface water within the Laboratory is not a
source of municipal, industrial, or irrigation water,
though wildlife does use the waters. Activities of
radionuclides in surface water samples are compared
with either the DOE DCGs or the New Mexico Water
Quality Control Commission (NMWQCC 2000)
stream standards, which in turn reference the New
Mexico Environment Department’s (NMED’s) New
Mexico Radiation Protection Regulations (Part 4,
Appendix A). However, New Mexico radiation
protection activity levels are in general two orders of
magnitude greater than the DOE DCGs for public
dose, so we discuss only the DCGs here. The concen-
trations of nonradioactive constituents may be
compared with the NMWQCC General, Livestock
Watering, and Wildlife Habitat Standards. The
NMWQCC (NMWQCC 2000) groundwater standards
can aso be applied in cases where groundwater
outflow may affect stream water quality. Appendix A
presents these standards.

2. Runoff in 2001

Environmental surveillance monitoring focuses on
describing the levels of specific chemical constituents
in the environment. To understand the post-fire base
flow monitoring results, however, it is also important
to recognize the general hydrologic conditions that
prevailed during the sampling period(s). In this
section, we briefly discuss the magnitude of runoff in
2001. Table 5-1 presents a summary of flow datafrom
Water Year 2001. Gaging stations with discharge data
published in the report, “ Surface Water Data at Los
Alamos National Laboratory: 2001 Water Year”
(Shaull et al., 2001), show higher peak flows than ever
recorded. The annual water data report contains LANL
flow data. LANL personnel collected and published
surface water discharge data from approximately 36
stream-gaging stations that cover most of the Labora-
tory. The Laboratory operates and maintains this
network of 85 stations, which seeks to characterize
runoff from all watersheds at the Laboratory. (The
Laboratory publishes station data only for gages that
have developed stage and discharge relationships.)

The snowmelt in 2001 was significantly higher
than observed during the previous six years of record
(Shaull et al., 1996a, 1996b, 1998, 1999, 2000, 2001,
and 2002). Figure 5-1 shows the total annual snow-
melt at gages that are upstream and downstream of the
Laboratory (excluding Pueblo Canyon). The Novem-
ber through May seasonal precipitation at TA-6 for
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each year is also shown. The snowmelt in 2001 is
about 1.5 times higher than previously observed at
upstream gages and about 2 times higher than recently
observed at downstream gages, although the seasonal
precipitation in 2001 (9.1 in.) was about 10% less than
that received in 1995 (10.1 in.). The increased
snowmelt in 2001 was likely due in part to the effects
of the Cerro Grande fire, which increased runoff by
removing vegetation and soils from upper watersheds.

One of the notable effects of the Cerro Grande fire
was increased storm runoff from precipitation events
during the summer of 2000 and again in 2001. When
thunderstorms occurred over the higher elevations of
the Sierra de los Valles, runoff from burned slopes was
significantly higher in canyons downstream of the
precipitation than before the fire. Studies by Shaull et
al. (2001), Koch et al. (2001), Johansen et al. (2001),
and Gallaher et al. (2002) described storm runoff in
2000 after the Cerro Grande fire. Generally, most
storm runoff events at LANL in 2001 were less
intense than in 2000, partially because of below
normal amounts of precipitation during the summer
thunderstorm season and possibly because of partial
recovery of fire-impacted areas in the watersheds. In
2001, however, record peak flows from fire-impacted
areas occurred in Pueblo, Los Alamos, and Rendija
Canyons, and the total volume of storm runoff was
higher than in 2000.

The major storm runoff event of 2001 occurred in
Pueblo Canyon on July 2, 2001, when aflood event
totaling about 90 ac-ft rushed through the canyon.
This record high runoff event resulted from a 60-
minute thunderstorm that occurred west of Los
Alamos town site on the afternoon of July 2, 2001.

Figure 5-2 shows the seasonal storm runoff
measured at the gages downstream of the Laboratory
(including Pueblo Canyon with base flow removed)
for the period 1995 through 2001. The yearly seasonal
storm runoff is the sum of runoff at each downstream
gage from June 1 through October 31 of each year.
Figure 5-2 aso shows the seasonal precipitation
received at the TA-6 meteorological station each year
from June 1 through October 31.

The total downstream storm runoff in 2001 was 1.5
times higher than the storm runoff in 2000 after the
Cerro Grande fire and about 3.6 times higher than the
pre-fire average annual runoff (106 ac-ft), even though
the seasonal precipitation in 2001 (6.94 in.) was less
than the amount received in 2000 and less than the
pre-fire average seasonal precipitation (12.4in.).
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3. Base Flow and Snowmelt Monitoring
Networks

We collect snowmelt at upstream and downstream
gaging stations at the Laboratory and base flow
samples from Pgjarito Plateau stations near the
Laboratory and from regional stations. We collect base
flow grab samples annually from locations where
effluent discharges or natural runoff maintains
persistent stream flow, and we collect regional base
flow samples from monitoring stations on the Rio
Grande, Rio Chama, and Jemez River (Figure 5-3.)
These sampl es provide background data from areas
beyond the Laboratory boundary.

Figure 5-4 shows the locations of gaging stations
where storm runoff and some snowmelt samples were
collected in 2001. Figure 5-5 shows base flow and
snowmelt monitoring stations located on the Pgjarito
Plateau. In 2001, we took atotal of 44 snowmelt
samples from 18 collection sites and a total of 29 base
flow samples from 21 monitoring sites at and near the
Laboratory. The following sections describe the
results of the analyses of these snowmelt and base
flow samples.

4. Radiochemical Analytical Results for Base
Flow and Snowmelt

Table 5-2 lists the results of radiochemical analyses
for snowmelt and base flow samples for 2001. The
table also lists the total propagated one-sigma analyti-
cal uncertainty and the analysis-specific minimum
detectable activity where available. Uranium was
analyzed by isotopic methods and as total uranium for
most samplesin 2001. We submitted a total of 53
filtered and 75 unfiltered samples of base flow and
snowmelt for radiochemical analysis.

To emphasize values that are detections, Table 5-3
lists radionuclides detected in snowmelt and base flow
samples. Detections are defined as val ues exceeding
both the analytical method detection limit (where
available) and three times the individual measurement
uncertainty. The table shows two categories of
qualifier codes: those from the analytical 1aboratory
and from secondary validation. See Table 5-4 for an
explanation of the qualifier codes. We show qualifier
codes because some analytical results meet the
detection criteria but are not really detections because
of analytical problems. For example, in some cases,
the analyte was found in the lab blank. Because
uranium, gross alpha, and gross beta are usually
detected, we indicate in Table 5-3 only occurrences of
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these measurements above specific values. The
specific values are 5 pg/L for total uranium, 5 pCi/L
for gross alpha, and 20 pCi/L for gross beta and are
lower than the EPA MCLs or screening levels.

The right-hand columns of Table 5-3 indicate
radiochemical detectionsthat are greater than one-half
of the DOE DCGs for public dose for ingestion of
environmental water or the standards shown. Bear in
mind that surface waters on the Laboratory are not
used for drinking water.

None of the base flow or snowmelt samples
analyzed contained radiochemical activities greater
than the DOE DCGs for public exposure. Three gross
alpha measurements in Los Alamos Canyon were 60
to 90% of this value; one was from a sample collected
upstream of the Laboratory near the ice rink. Three
samples contained radionuclide activities greater than
the 4-mrem-dose in the DOE drinking water DCGs.

Four samples of snowmelt contained radiochemical
activities greater than New Mexico or EPA water
quality standards. All of these samples came from
areas below historical Laboratory effluent discharges.
A sample from Acid Weir station collected on April
11, 2001, contained 14.9 pCi/L dissolved strontium-
90; this concentration is 1.9 times the EPA primary
drinking water standard. A sample from DPS-1in DP
Canyon collected on March 28 contained 139 pCi/L
dissolved gross beta activity, 2.8 times the EPA sec-
ondary drinking water level, and 76.6 pCi/L dissolved
strontium-90, nearly 10 times the EPA primary drink-
ing water standard. Two unfiltered snowmelt samples
collected on March 15 from Los Alamos Canyon
above SR-4 and below the Los Alamos Canyon weir
contained up to 26.8 pCi/L gross apha activity, at 1.5
to 1.8 times the NM livestock watering standard. This
weir sample also contained an americium-241 activity
approaching (75%) the DOE drinking water DCG.

A base flow sample collected from Mortandad
Canyon at GS-1 on April 18, 2001, contained total
activity of 12.1 pCi/L strontium-90 and 92.9 pCi/L
gross beta activity, which were above the EPA primary
drinking water standard and the EPA secondary
drinking water DCG, respectively. The amercium-241
activity in the sample was 5.5 times the DOE drinking
water standard, and the plutonium-238 and pluto-
nium-239, -240 levels were near the DOE drinking
water DCG.

An unfiltered base flow sample collected along the
Laboratory’s western boundary contained gross alpha
activity greater than the EPA primary drinking water
standard and the New Mexico livestock watering
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standard of 15 pCi/L in 2001. This sample, collected
from the Los Alamos Canyon below Ice Rink station
on August 2, 2001, contained 16.7 pCi/L gross apha
activity, 1.1 times the standard. The base flow at this
location on August 1 was the result of dredging
operations by L os Alamos County that discharged
water from the Los Alamos Reservoir. The sample
contained an abnormally high concentration (for base
flow) of 2890 mg/L total suspended solids (TSS),
about 5 times the TSS concentration of other base
flow samplesin 2001.

Two base flow samples collected from regional
locations contained detections greater than half the
minimum standard. An unfiltered sample collected
from the Rio Chama at Chamita (bank) station
contained 7.7 pCi/L gross apha activity, about 52% of
the EPA primary drinking water standard and the New
Mexico livestock watering standard of 15 pCi/L. A
sample from the Jemez River contained americium-
241 activity nearly double the DOE drinking water
DCG. However, repeat analysis of the same sample
did not confirm the americium-241 detection.

5. Nonradiochemical Analytical Resultsfor Base
Flow and Snowmelt

a. Major Chemical Constituents. Table 5-5
lists the results of analyses for major chemical
constituents in snowmelt and base flow samples
collected in 2001.

The chemical quality of base flow and snowmelt
samplesin 2001 is generally consistent with the
quality of samples observed in pre-fire years. These
waters commonly contain relatively low levels of both
dissolved and suspended solids. Median total dis-
solved solids (TDS) concentrations at gages upstream
of the Laboratory are comparable to downstream
valuesin Los Alamos and Water Canyons. In Pajarito
Canyon, however, median TDS concentrationsin
snowmelt increase by nearly 3 times at the down-
stream stations. In past monitoring, we have noted
elevated levels of dissolved solutesin the alluvia
groundwater in lower Pgjarito Canyon. Possible
causes of the TDS increase in Pgjarito Canyon include
evaporation, road salt, or residual effects of the Cerro
Grandefire.

The measurements of base flow collected from
areas receiving effluents often show the effect of these
effluents. The TDS concentrations of base flow
samples collected in Sandia Canyon at SCS-2 and
SCS-3on May 17 were 707 and 719 mg/L, respec-
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tively, which were above the EPA secondary drinking
water standard for TDS. The nitrate (as nitrogen)
value for base flow from station lower Pueblo Canyon
at SR-502 was 11.8 mg/L, above the EPA drinking
water standard of 10 mg/L. The nitrate measurement
probably included effluent from the Los Alamos
County sewage treatment plant in lower Pueblo Can-
yon. The nitrate (as nitrogen) concentration reported
for base flow from station Guaje Canyon was

130 mg/L; however, Guaje Canyon upstream of this
location has no known source of nitrate, and the un-
usually high value reported by the analytical |abora-
tory is considered an analytical laboratory or sampling
error.

Five base flow samples and nine snowmelt samples
contained more than 20 mg/L sodium, the EPA
drinking water health advisory level. The highest
sodium concentration in snowmelt was 160 mg/L in a
sample collected from upper DP Canyon March 28,
2001. The same sample contained 632 mg/L TDS,
which was also above the EPA secondary drinking
water standard (500 mg/L) for TDS. The sourceis
probably road salt runoff from urban road deicing
operations.

The TSS concentration in base flow and snowmelt
samples collected in 2001 was usually less than
400 mg/L. The TSS concentrations often reflect the
landscape stability in the various canyons. Median
TSS concentrations increase nearly 10 times between
upstream and downstream gages in Los Alamos and
Water Canyons. These data indicate a net removal of
sediment from these canyons. In contrast, TSS
concentrations in Pgjarito Canyon decline downstream
and indicate net deposition of sediment. The average
TSSin snowmelt samples collected at all canyon
upstream sites was 47 mg/L, and the average TSSin
samples collected at downstream sites was 161 mg/L.
The highest TSS in snowmelt was 652 mg/L in a
sample from lower Los Alamos Canyon above SR-4.
The highest TSS in base flow was recorded on
August 1 in Los Alamos Canyon as the reservoir was
being drained for maintenance operations. Using these
average TSS concentrations and the total upstream
and downstream snowmelt volumes (Section B.2.,
Runoff in 2001, in this chapter), we estimated the
transport of suspended sediment in snowmelt at
upstream locations as about 33,000 kg and at down-
stream locations as about 105,000 kg.

The results of the analyses of perchlorate in base
flow appear in Table 5-6. Samples that were analyzed
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with the ion chromatography method before April 25,
2001, yielded many false positives because of matrix
interferences (see Section F). Based on analytical
laboratory qualifiers and validation of perchlorate
data, only three base flow samples in 2001 contained
detections of perchlorate. Samples collected in Sandia
Canyon at locations SCS-1 and SCS-3 on November
29, 2001, contained estimated concentrations of
1.2ug/L and 0.52 ug/L, respectively. We obtained
these measurements using the new liquid chromatog-
raphy/mass spectrometry/mass spectrometry (LC/MS/
MS) method (see QA, Section F). A base flow sample
collected from Mortandad Canyon at GS-1 on April
18, 2001, contained perchlorate in a concentration of
99.5 pg/L; the base flow at thislocation reflects
effluent discharges from the TA-50 RLWTF.

b. Trace Metals. Table 5-7 lists the results of
trace metal analyses on snowmelt and base flow
samples for 2001. We filtered samples collected for
trace metal analysis so that we could compare them
with the NMWQCC standards that apply to dissolved
constituents. We |eft samples collected for mercury
and selenium analysis unfiltered, because the
NMWQCC standards for these analytes apply to total
metal content. With some exceptions, the levels of
trace metals in samples for 2001 were generally
consistent with previous observations.

Only one sample contained a metal concentration
greater than NMWQCC standards for livestock
watering or wildlife habitat. The analysis detected
selenium in an off-site base flow sample from station
Frijoles at Monument Headquarters in a concentration
of 5.6 pg/L, slightly above the wildlife habitat
standard.

In 2001, the EPA lowered its primary drinking
water standard and the tap water MCL for arsenic
from 50 pg/L to 10 pg/L. No snowmelt samples
contained dissolved arsenic in concentrations greater
than the new standard. One base flow sample col-
lected from station Los Alamos Canyon below Ice
Rink on August 1 contained arsenic in a concentration
of 11.4 pg/L, slightly above the new standard. This
sample also contained barium at levels approaching
(90%) the NM groundwater standard and lead above
the EPA drinking water guideline. The water contained
unusually high TSS from dredging operations con-
ducted by Los Alamos County at the Los Alamos
reservoir in the upper part of the Los Alamos Canyon
watershed.
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We also found lead concentrations approaching or
dlightly greater than the EPA drinking water guideline
in three snowmelt and one base flow sample collected
in lower Los Alamos Canyon. The snowmelt sample
collected March 15 also contained antimony, cad-
mium, and thallium at levels greater than the EPA
primary drinking water standards. A duplicate analysis
of the sample, however, did not support the antimony,
cadmium, or thallium detections.

Aluminum, iron, and manganese concentrationsin
filtered snowmelt and base flow were greater than
EPA secondary drinking water standards at many
locations in 2001, consistent with historical results.
These metals are naturally occurring constituentsin
silt and clay mineralsin base flow and runoff.

c. Organic Constituentsin Snowmelt and
Base Flow. Table 5-8 summarizes the locations where
we collected organic samplesin 2001. (See Section
5.F.2.c. later in this chapter for analytical methods and
analytes.) We analyzed samples for volatile organic
compounds (VOCs), semivolatile organic compounds
(SVOCs), and polychlorinated biphenyls (PCBs).
Some samples were also analyzed for high-explosive
(HE) constituents. Table 5-9 shows organic com-
pounds detected above the analytical laboratory’s
quantification level in 2001, as well as results from
blanks.

The analysis detected the HE compounds RDX and
HMX in 3 snowmelt samplesin 2001. One sample
collected from station Water Canyon at Beta contained
1.9 pg/L HMX and 0.49 pg/L RDX, and two samples
collected from Water Canyon below SR-4 contained
detections of HM X of 0.99 and 3.8 pug/L and RDX of
0.26 and 0.9 ug/L, respectively. These RDX values are
below EPA's drinking water health advisory limit of
2 ug/L. Earlier monitoring had detected both of these
compounds in a variety of water sampling locations
within the Water Canyon drainage system.

The analysis detected SV OCs in base flow samples
from 4 locations in 2001, including two regional
locations. The most common compound detected was
bis(2-ethylhexyl)phthal ate, which was reported in a
concentration of 1080 ug/L in asample from the
station Rio Chama at Chamita. Other detections of
bis(2-ethylhexyl)phthal ate included 6.4 pg/L from
Pueblo 3 and 2 pg/L from station Pueblo Canyon at
SR-502 in samples collected on April 3, 2001. The
compound bis(2-ethylhexyl)phthalate is a plasticizer
and a common artifact in analytical |aboratory
analyses of organic compounds, athough thislevel is
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unusually high for such artifacts. The sample was
collected upstream of the Laboratory at alocation
with little industrial activity.

The base flow sample collected from the station
Rio Chama at Chamita also contained 20.4 pg/L
pyrene and 21.5 pug/L of fluoranthene. The EPA has no
standards for these compounds.

A snowmelt sample from upper Pueblo Canyon, at
station Pueblo 1R located above Laboratory opera-
tions, contained 5.2 pg/L chloroform and 1.4 pg/L of
bromaodichloromethane. Both are common byproducts
from chlorination. The specific source is unknown at
present.

Polychlorinated biphenyls (PCBs) or dioxins/furans
were not detected in snowmelt or base flow samplesin
2001.

6. Long-Term Trends

Long-term trends for base flow are discussed in
Section 5.D with groundwater trends.

7. Storm Runoff Monitoring Networ k

Storm runoff samples were historically collected as
grab samples from usually dry portions of drainages
during or shortly after runoff events. As of 1996, we
have collected storm runoff samples using stream
gaging stations, most with automated samplers (Shaull
et a., 2000). The stream gaging stations collect
samples when a significant rainfall event causes flow
in amonitored portion of a drainage. Many gaging
stations are located where drainages cross the
Laboratory’s boundaries. For the larger drainages, we
sample where they exit the Laboratory and at up-
stream locations. In contrast, we sample storm runoff
at several mesa-top sites (for example, MDA G
[Figure 5-4], MDA L, TA-55) from locations that
target specific industrial activities, with negligible
run-on from other sources. We collected one sample
(Los Alamos Canyon Weir) manually (grab sample) to
supplement the automated samplers. Figure 5-4 shows
gaging stations on the Pajarito Plateau. We use
samples from the stations to monitor water quality
effects of potential contaminant sources such as
industrial outfalls or soil contamination sites.

In 2000, alarge storm runoff event after the Cerro
Grande fire destroyed most samplers located along the
Laboratory’s western boundary (background stations).
Those stations were all rebuilt and operable through
the 2001 season. Storm runoff samples were collected
on 30 days during the 2001 season. We collected over
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100 storm runoff samples from April through October,
the majority (59%) from watercourses. Thirty-nine
samples came from mesa-top stations.

8. Transport of Sediment by Storm Runoff

The levels of many chemical constituentsin Los
Alamos storm runoff are related to the TSS concentra-
tions (Gallaher et al., 2002). We use TSS as a proxy
measurement for the quantity of sediment carried in
storm runoff. Generally, the most sediment-laden
samples contain the highest total radioactivity and
metals content. Thus, it is important to recognize the
general trendsin TSS concentrations. Higher levels of
total radioactivity may be due to increased sediment
erosion and transport in canyons, rather than to a new
contaminant source.

We estimate changes in TSS concentrations with an
averaging technique (flow weighting) that accounts
for the variations in sediment associated with a
changing streamflow regime (Belillas and Roda 1993;
Brown and Krygier 1971). To calcul ate the mass of
sediment (load) carried in each storm runoff event, we
multiplied the appropriate TSS concentrations by the
runoff volumes entering or leaving the Laboratory
during a specific storm event. Then we estimated the
average sediment load in runoff by dividing the total
mass of sediment by the total volume of water in all
the sampled storm events. This technique normalizes
the effect of abnormal flow events, such aswere
observed at LANL after the Cerro Grandefire,
allowing for comparison with pre-fire conditions.

After the Cerro Grande fire in 2000, the load of
TSS per liter of water at most of the upstream moni-
toring stations increased by 100 to 1000 times (Figure
5-6). Thistrend continued in 2001 with higher average
TSS concentrations at all upstream locations in 2001
except for the upstream location in Los Alamos
Canyon. The reservoir in upper Los Alamos Canyon
likely helpsto reduce TSS concentrations in storm
runoff. At the downstream stations in Pueblo, Los
Alamos, Pgjarito, and Water Canyons, the average
TSS concentrations increased further in 2001, likely
an effect of the Cerro Grande fire.

The largest downstream changes in 2001 occurred
in Pueblo Canyon, with TSS concentrations increasing
more than 100 times in 2000 after the fire and 10
times further in 2001, primarily as the result of the
large flood event on July 2, 2001. The hydrologic and
sediment transport regimes were not appreciably
altered in the lesser-burned canyons of Cafiada del
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Buey, Potrillo, and Ancho, where TSS concentrations
in storm runoff do not show significant changes.

The 2001 TSS data indicate that about 1.3 million
kg suspended sediment entered LANL at upstream
locations (excluding Pueblo Canyon where upstream
data are not available) and about 1.6 million kg
suspended sediment was carried in storm runoff
downstream of LANL. About 10 million kg suspended
sediment was carried downstream in lower Pueblo
Canyon in 2001; over half of thisamount was during
the large July 2 runoff event. Although the
Laboratory’s automated sampler did not collect
sufficient water to analyze the July 2 flood for
radioi sotopes, a sample collected by NMED provides
some basis for evaluating the load of plutonium-239,
-240 carried by the event. The NMED grab sample
contained 250 pCi/L plutonium-239, -240. Combining
this measurement with other Laboratory results and
flow measurements allows us to calculate the trans-
ported inventory. We estimate that storm runoff
transported approximately 20 to 40 mCi of pluto-
nium-239, -240 downstream in lower Pueblo Canyon
in 2001. This amount represents an estimated increase
of more than 40 times the levels measured since 1997
(Gallaher et a., 2002). About two-thirds of the
plutonium transport in Pueblo Canyon occurred on
July 2. The largest contributions to the Rio Grande
occurred in the 1950s and 1960s, with relatively small
contributionsin the 70s, 80s, or 90s. The recent floods
seen since the Cerro Grande fire contribute pul ses of
plutonium into the Rio Grande, likely not seen since
the 1960s.

9. Radiochemical Analytical Resultsfor Storm
Runoff

Table 5-10 presents radiochemical analytical results
for storm runoff in 2001. We commonly detected
radionuclides in the unfiltered storm runoff samples,
as expected with samples containing abundant
sediment and associated natural or fallout radioactiv-
ity. Except for cesium-137 and uranium-235, the
analysis detected each of the radionuclides in more
than 50% of the samples. The levels of radionuclides
we measured in our samples were quite variable by
location and through time.

a. Comparison to Historical Levels. We
eval uate the data by comparing results with historical
levels and relevant standards and by looking for
spatial and temporal trends. The benchmarks for
comparing with historical levels are the analytical
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results obtained since 1995 from storm runoff samples
collected across and near the Laboratory. We use the
post-1995 data set for comparison because, although
storm runoff data were collected before 1995, the
post-1995 data sampling methods were similar to
those used for the current data. The pre-fire data set
mainly includes 1995-1999 results from Los Alamos
Canyon and Cafiada del Buey. For other drainages,
pre-fire storm runoff was limited.

The year 2001 activities were the highest ever
recorded for plutonium-239, -240; uranium-234, -235,
-238; gross alpha; and gross beta. In most cases, the
enhanced radioactivity is attributable to increased
storm runoff after the Cerro Grande fire. The pluto-
nium-239, -240 maximums were seen in lower Pueblo
Canyon and reflect a significantly increased mobiliza-
tion of legacy LANL contamination in the canyon
sediments. In contrast, the high total uranium activi-
ties were seen mainly in Guaje and Rendija Canyons,
north of the Laboratory, and are related to increased
natural sediment load in the large post-fire runoff
events.

The largest overall changes from historical levels
were recorded for gross al pha and gross beta activi-
ties. For both activities, 17 of the largest 20 historical
values occurred during 2001. The elevated gross alpha
and gross beta activities were seen roughly equally at
on-site locations and at locations upstream or north of
the Laboratory. A major factor of the elevated readings
can simply be the larger sediment loads carried in the
larger-magnitude post-Cerro Grande fire storm runoff
events. To evaluate whether the increased gross alpha
and beta activities were due mainly to the enhanced
sediment load or whether LANL-derived constituents
were mobilized, we performed the following screen-
ing analysis to remove the effect of the sediment load.

We compared cal culated alpha activitiesin the
suspended sediment for on-site locations against
background sites located upstream and north of the
Laboratory and with historical results. We cal culated
suspended sediment activities by dividing the unfil-
tered water alpha activities with the associated TSS
concentrations. Results of the calculations appear in
Figure 5-7, which compares alpha activities for
background sites with on-site locations by time. Asa
group, activities for on-site locations are larger than
those at background stations. For 2001, the median
alpha activity calculated in suspended sediment was
26 pCi/g for on-site samples versus 10 pCi/g for the
background samples. Residual sediment from the
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Cerro Grande fire, deposited in 2000 floods, could be
the source of afraction of the larger on-site alpha
activities. Background values drop from 2000 to 2001,
possibly because the flows flushed ash out of the
burned areas, depositing some it on LANL.

This analysis indicates that most of the larger apha
activity values were LANL-related. Los Alamos and
Pueblo Canyons and the area around MDA G (Figure
5-8) produced the largest alpha activities in suspended
sediment in 2001. The gross beta activities follow the
same general pattern described for grossalpha. Itis
likely that the post-fire stream flows are mobilizing
higher-activity sediments that were previously stored
in historic flood plain deposits along the active
channels. The larger flows are probably encroaching
upon the flood plains and scouring a broader segment
of the canyon floor sediments.

b. Fire Impacts on Storm Runoff Quality. The
largest residual effect from the Cerro Grande fire on
radioactivity in storm runoff probably isincreased
scour and transport of sediment because of the height-
ened storm water flows. Los Alamos and Pueblo Can-
yonsin particular show evidence of increased mobili-
zation of Laboratory-impacted stream sediments. In
addition to increased bulk movement of sediment,
results also indicate an increase in the gross radioac-
tivity of the suspended sediment carried by the on-site
runoff since the fire, as discussed above. We have
insufficient pre-fire storm runoff results, however, to
do adirect site-by-site comparison.

Residual impacts from the dispersal of ash appear
to be minimal. In 2000, we observed heightened levels
of fallout-derived cesium-137 in ash-laden storm
runoff after the fire. In 2001, peak concentrations of
cesium-137 in runoff were markedly lower throughout
the Pgjarito Plateau, indicating a general flushing of
the ash. The flows in Guaje Canyon display the most
striking difference. Peak cesium-137 activity observed
in several large Guaje Canyon 2001 storm runoff
events was about 1/10th those observed in 2000 runoff
events. These findings are consistent with data col-
lected in the latter part of the 2000 season.

c. Comparison of Radioactivity in Storm
Runoff with Standards and Screening L evels. Water
quality standards have not been established specific to
most radionuclides in runoff. We compare the results
for unfiltered water sasmples with DOE DCGs for
public exposure and NMWQCC general, livestock
watering, and wildlife habitat standards (Table 5-3).
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We further compare the results for filtered waters with
appropriate EPA drinking water standards or DOE
DCGsfor drinking water (Table 5-3). Keep in mind
that the storm runoff water is not used for drinking
purposes because of its short-lived nature. Also keep
in mind that the NMWQCC standards for gross apha
require the subtraction of activity from radon and
uranium, as well as activity from source, special
nuclear, and byproduct material. Our reported values
do not reflect these subtractions. We make the
comparison with drinking water standards to provide
context to measured values. Lastly, we screen for
significant concentrations in the suspended sediment
by comparing them with radioactive Screening Action
Levels (SALSs) for sediments (ER 2001).

In unfiltered samples, gross alpha activities were
greater than public exposure DCG levels (30 pCi/L)
and State of New Mexico livestock watering standards
(15 pCi/L) in about three-fourths of all samples
collected. The gross alpha DCG is based on the most
restrictive anthropogenic alpha emitters (plutonium-
239, -240 and americium-241) and is commonly
exceeded by storm runoff laden with naturally derived
alpha emitters (such as from the uranium decay
series). Toillustrate, al of the background samples
collected upstream or north of the Laboratory contain
gross apha activity greater than these reference
standards. The gross beta activity DCG for public
exposure was exceeded in five samples, three of
which were collected on-site.

The plutonium-239, -240 DCG for public exposure
was exceeded in 3 samples, all collected in lower
Pueblo Canyon (station Pueblo above SR-502). The
median plutonium-239, -240 activity for station
Puebl o above SR-502 also was greater than the public
exposure DCG, as shown in Figure 5-9. The calcu-
lated plutonium-239, -240 activities for the suspended
sediment carried by these storm runoff events are 4.4,
1.6, and 1.2 pCi/g. A background storm runoff station
for upper Pueblo Canyon was not yet operable during
these events, and thus we cannot directly distinguish
L aboratory-derived plutonium from fallout plutonium.
However, the calculated activities in the Pueblo
Canyon samples are one order of magnitude larger
than calculated values (0.1 pCi/g or less) for storm
runoff samples collected at other background stations
north and upstream of the Laboratory. This compari-
son suggests that the exceedances of the DCGs are
partly due to mobilization of Laboratory-derived
plutonium and not solely due to the high sediment
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loads. The calculated suspended sediment pluto-
nium-239, -240 activities in the Pueblo Canyon storm
runoff samples are 10% or less the SAL of 44 pCi/g
(ER 2001).

The analysis detected elevated levels of tritiumin
several storm runoff samples collected in DP/Los
Alamos Canyons, upper Pajarito Canyon, and around
MDA G. The maximum activity recorded (890 pCi/L
at MDA G-3) was less than 5% of the reference
standards.

All filtered samples contained radionuclide levels
below the EPA and DOE drinking water standards,
with one exception. A single sample from lower DP
Canyon contained dissolved strontium-90 at 1.1 times
greater than the EPA standard. The source of the
strontium-90 in that sampleis likely from past
Laboratory operations at TA-21, and the result is
consistent with previous monitoring data.

Suspended sediment in storm runoff samples
collected at MDA G-4 is calculated to contain cesium-
137 activities greater than the SAL, by 5 times.
Because of further downstream mixing, the activities
in sediment found in deposits after the runoff events
will likely be substantially lower than those found in
the runoff samples. The results indicate, nonethel ess,
elevated levelsin storm runoff at MDA G. Levels of
cesium-137 in sediments deposited around the
perimeter of MDA G remain within background
ranges, possibly because of the limited runoff volumes
from the facility. We will continue to monitor to
confirm thisinitial indication.

10. Nonradiochemical Analytical Results for
Storm Runoff

a. Major Chemical Constituents. Table 5-11
lists the results of analyses for major chemical
constituents in storm runoff samples for 2001. The
concentrations of most constituents were comparable
to pre-Cerro Grande fire levels. In 2000, we noted
increases resulting from the fire for total akalinity,
calcium, magnesium, potassium, total phosphorous,
and cyanide concentrations. In 2001, concentrations of
these constituents were substantially lower than the
previous year, indicating a general recovery after the
fire.

TSS concentrations in storm runoff samples
collected in 2001 were highly variable, depending on
location and runoff magnitude. The average TSS
concentration for sites upstream of the Laboratory was
23,000 mg/L, compared with 17,000 mg/L at LANL
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sites. The largest TSS concentrations were consis-
tently recorded in Guaje and Rendija Canyons, to the
north of the Laboratory. TSS concentrations in those
canyons averaged 78,000 mg/L, with a maximum of
144,000 mg/L. Storm runoff from mesa-top sites
carried much less sediment, averaging 1,000 mg/L.
Samples from middle Los Alamos Canyon (above

DP Canyon) and from around MDA G (G-3) both
contained TDS concentrations greater than the EPA
secondary drinking water standard. The MDA G-3
sample also contained chloride at a concentration
greater than the NMWQCC groundwater standard,
along with elevated levels of several other solutes.

We detected trace levels of total cyanide and
amenable cyanide in several drainages crossing the
Laboratory and in Guaje Canyon. All values were
below the NMWQCC general, livestock watering, and
wildlife habitat standards. In 2000, storm runoff
derived from the Cerro Grande fire contained much
higher total cyanide concentrations.

b. Trace Metals. Table 5-12 presents trace
metals (for 23 metals) analytical results for year 2001
storm runoff in both filtered and unfiltered samples.
With filtered samples, we can compare results with the
NMWQCC standards for protection of livestock
watering and wildlife habitat that apply to dissolved
constituents. Samples analyzed for mercury and
selenium were typically unfiltered, asthe NMWQCC
standards for these analytes apply to total metal
content. In general, metals concentrations in filtered
samples were lower than concentrations in unfiltered
samples. This relationship indicates that the metals are
generally associated with the particulate and sediment
carried by the storm runoff rather than dissolved in the
water.

For nearly every metal, the levelsin both filtered
and unfiltered storm runoff samples for 2001 were
significantly higher than in prior years. Aswith the
radionuclides, the increase in total metals concentra-
tionsislargely due to the increased sediment load in
runoff after the Cerro Grande fire. It is uncertain what
the source(s) of the larger dissolved metals concentra-
tions might be. One possible cause is simply the
mechanical limitations in the filtration process. Many
of the samples contained large quantities (more than
50,000 mg/L) of suspended sediment, and even a
small percentage of leakage passing the filter could
affect the measured constituent concentrations in the
filtered sample. The analytical |aboratory reported that
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some filtered sample aliquots contained visible
sediments.

With one exception, background metals concentra-
tionsin 2001 storm runoff samples were substantial
and probably represent a major portion of the metals
load. Silver appearsto be the only metal readily
attributable to Laboratory sources. At background
sites, we rarely detect silver in storm runoff. In years
2000 and 2001, the 20 largest silver concentrations
were all from on-site samples, and 18 of those came
from Water and Pajarito Canyons. The Laboratory
discharged silver with spent photographic solutions
into atributary of Cafion de Valle for more than 40
years, resulting in silver concentrations of up to
25,000 ppm in sediment in the tributary (Kasunic
et a., 1985). The large runoff events following the
Cerro Grande fire have accel erated the downstream
movement of silver.

Comparison with Standards and Screening
Levels. Selenium exceeded the New Mexico wildlife
habitat standard of 5 pg/L in nearly half (50/109) of
the unfiltered storm runoff samples collected from
locations both on and above the Laboratory. The high
percentage of values greater than the standard largely
reflects the sediment load in the unfiltered samples.
Three of the four largest values were from samples
collected from background sites, in Gugje and in
Pajarito Canyons.

Mercury was detected at levels greater the New
Mexico wildlife habitat standard of 0.77 pg/L at one
location, at station Los Alamos above SR-4. The
mercury level at this site was twice the standard, and
two additional samples from this and another station
in Los Alamos Canyon had detectable levels of
mercury at about 25% of the standard. These results
are consistent with pre-fire results obtained in lower
Los Alamos Canyon, and the persistence of the results
suggests a LANL source. The analysis also detected
mercury at low levelsin arunoff sample from MDA G
and in a background sample from Guaje Canyon north
of the Laboratory.

Aluminum and vanadium concentrations were
greater than NMWQCC livestock watering standards
in 4 and 2 samples, respectively. Half of the samples
containing values above the standard came from
background sites, where these metals are probably
derived from natural sources.

In 2001, the EPA primary drinking water standard
for arsenic was lowered from 50 pg/L to 10 pg/L. Two
filtered storm runoff samples from stations Guaje
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Canyon above Rendija Canyon (46 pg/L) and Water
Canyon at SR-4 (55 pg/L) contained arsenic greater
than the new standard. Several other samples from
these drainages contained arsenic values lower than
the standard.

Because the suspended solids compose such alarge
portion of the total metals|oad in the runoff samples,
we examined the suspended sediment for significant
levels of the individual metals. Only concentrations
for iron, anatural component of soils, were greater
than residential EPA soil screening levels for metals
(EPA 2000).

c. Organic Constituentsin Storm Runoff.
Table 5-8 summarizes the locations where we col-
lected organic samplesin 2001. (See Section F. in this
chapter for analytical methods and analytes.) We
analyzed storm runoff samples from TA-54 for
SVOCs, HE compounds, PCBs, and dioxing/furans.
Table 5-9 shows organic compounds detected above
the analytical laboratory’s quantification level in 2001.

We detected SV OCs in storm runoff samples
collected from TA-54 at MDA L and MDA G. A
runoff sample collected from TA-54 below MDA L
contained the SV OC di-n-octylphthalate at a concen-
tration of 23.6 pg/L. Storm runoff samples collected
July 2, 2001, from MDA G-3 contained up to
27.4 pg/L phenol, 351ug/L 4-methylphenol, and 5.9
po/L bis(2-ethylhexyl)phthalate. Levels of the latter
two compounds are slightly greater than the EPA tap
water guidelines by 1.9 and 1.2 times, respectively.
Runoff samples collected from MDA G-4 contained
2.9 ug/L bis(2-ethylhexyl)phthalate. We know of no
definitive environmental source for the SVOC
bis(2-ethylhexyl)phthal ate, but this compound is
recognized as commonly introduced in analytical
laboratory analyses.

The analysis detected dioxin compound OCDD in a
storm runoff sample collected from TA-54 below
MDA L on July 17, 2001, at a concentration of
0.0346 pg/L. Two other dioxin-like compounds,
OCDF and 1,2,3,4,6,7,8-HpCDD, were also detected
in the sample at levels below the quantification limit
(Jflagged laboratory qualifier).

We analyzed eight storm runoff samples from
TA-54 for PCB compounds in 2001. The analysis did
not find PCB compounds in storm runoff samples
above analytical detection limits. Five storm runoff
samples from TA-54 below MDA L, MDA G-3, and
MDA G-4 were analyzed for HE compounds; the
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analysis did not find HE compounds above anal ytical
detection limitsin storm runoff in 2001.

11. Technical Area 50 Discharges

The cumulative discharge of radionuclides from the
RLWTF into Mortandad Canyon between 1963 and
1977 and yearly discharge data for 1998 through 2001
appear in Table 5-13. In addition to total annual
activity released for 1998 through 2000, Table 5-13
also shows mean annual activitiesin effluent for each
radionuclide and the ratio of this activity to the DOE
DCG for public dose. Figure 5-10 shows the relation-
ship of RLWTF average annual radionuclide activities
and mineral concentrationsin discharges to DOE
DCGs or New Mexico groundwater standards since
1996. Americium-241, plutonium-238, and pluto-
nium-239, -240 in the discharge did not exceed the
DCG in 2000 or 2001. As mentioned above, the new
reverse osmosis and ultrafiltration system began
operating at the RLWTF in 2000. This systemis
designed to remove additional radionuclides from the
effluent and to ensure that the discharges meet the
DOE public dose DCGs.

In response to aletter of noncompliance from the
NMED, in March 2000 the RLWTF instituted a
program to restrict the discharge of nitrogenous
wastes into facility’s collection system. Therefore, the
nitrate (nitrate as nitrogen) concentration of all
effluent discharge from the RLWTF during 2001 was
less than 10 mg/L. The average 2001 effluent nitrate
concentration (value of 3.9 mg/L, nitrate as nitrogen)
was below the New Mexico groundwater standard of
10 mg/L and was much lower than the values for
previous years. The nitrate concentration in
Mortandad Canyon base flow at station GS-1 in 2001
was 2.14 mg/L.

The fluoride concentration in the discharge a so has
declined over the last few years. The 2001 effluent
fluoride concentration (average value of 0.73 mg/L)
was below the New Mexico groundwater standard of
1.6 mg/L. The fluoride concentration in Mortandad
Canyon at station GS-1 in 2001 was 0.3 mg/L.

In 2000, the RLWTF discharged 4.74 kg of
perchlorate, for an average concentration of 254 ug/L
in the effluent. This amount compares with valuesin
2001 of 2.29 kg of perchlorate, for an average
concentration of 169 pg/L. The RLWTF isworking on
a system for removing perchlorate from the plant
effluent. In 2001, they conducted pilot scale tests
using ion exchange resins selective for perchlorate,
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which confirmed that treatment to below 4 ppb is
achievable. Theion exchange treatment systemis
expected to be operational by March 31, 2002.

C. Sediment Sampling

1. Introduction

Sediment transport associated with surface water
runoff is a significant mechanism for contaminant
movement. Contaminants originating from airborne
deposition, effluent discharges, or unplanned releases
can become attached to soils or sediments by adsorp-
tion or ion exchange.

There are no federal or state regulatory standards
for soil or sediment contaminants that we can use for
comparison with the Laboratory’s environmental
surveillance data. | nstead, contaminant levelsin
sediments may be interpreted in terms of toxicity
because of ingestion, inhalation, or direct exposure.
The Laboratory’s Environmental Restoration (ER)
Project uses SAL s to identify contaminants at concen-
trations or activities of concern. SALs are screening
levels selected to be less than levels that would
constitute a human health risk. SAL values are derived
from toxicity values and exposure parameters using
data from the EPA. The ER Project reeval uated
radionuclides SALsin 2001 (ER 2001). Contaminant
levelsin sediments may also be compared with
residential soil screening levels developed by EPA
Region 6 (EPA 2000). These screening levels are
derived from toxicity data and are currently used as
SALsby the ER Project.

We can also compare the sediment data with
background levels of metals or background activities
of radionuclides resulting from atmospheric fallout or
naturally occurring radionuclides. The ER Project
determined background levels of metals and radionu-
clidesin soils, rock, and sediments around the Pgjarito
Plateau (Ryti et al., 1998). Purtymun et al. (1987) used
radionuclide analyses of sediment samples collected
from regional stations for the period 1974 to 1986 to
establish background activities from atmospheric
fallout of radionuclides and to determine the back-
ground concentrations of naturally occurring uranium.
McLin and Lyons (2002) developed background levels
for data from the period 1974 to 1996. In this latter
study, the authors determined separate values for
reservoir sediments and river sediments. Differences
in grain size and depositional setting lead to different
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levels of accumulation for fallout-derived radionu-
clides in these two environments. McLin and Lyons
(2002) use the 0.95-quantile activity of each of the
radionuclides in the regional station samples as an
estimate of the upper limit of background values. If
the activity of an individual sediment sampleis
greater than the estimated background value, we
consider the Laboratory as a possible source of
contamination. Tables summarizing analytical results
list the background and SAL values for sediments.

2. Monitoring Network

Sediments are sampled in all major canyons that
cross the Laboratory, including those with either
perennial or ephemeral flows. We also sample
sediments from regional reservoirs and stream
channels annually.

Regional sediment sampling stations (Figure 5-3)
are located within northern New Mexico and southern
Colorado at distances up to 200 km from the Labora-
tory. Samples from regional stations provide a basis
for estimating background activities of radionuclides
resulting from atmospheric fallout or from naturally
occurring radionuclides. We obtained regional
sediment samples from reservoirs on the Rio Grande
and the Rio Chama and at stations on the Rio Grande
and Jemez River.

Stations on the Pajarito Plateau (Figure 5-11) are
located within about 4 km of the Laboratory boundary,
with the mgjority located within the Laboratory
boundary. The information gathered from these
stations documents conditions in areas potentially
affected by Laboratory operations. Many of the
sediment sampling stations on the Pajarito Plateau are
located within canyons to monitor sediment contami-
nation related to past and/or present effluent release
sites. We sampled three major canyons (Pueblo, Los
Alamos, and Mortandad Canyons) that have experi-
enced past or present liquid radioactive releases, from
upstream of the Laboratory to their confluence with
the Rio Grande.

We also collected sediments from drainages
downstream of two material disposal areas. MDA G at
TA-54 is an active waste storage and disposal area.
Nine sampling stations were established outside its
perimeter fence in 1982 (Figure 5-12) to monitor
possible transport of radionuclides from the area.

MDA AB at TA-49 was the site of underground
nuclear weapons testing from 1959 to 1961 (Purtymun
and Stoker 1987; ESP 1988). The tests involved high
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explosives and fissionable material insufficient to
produce a nuclear reaction. We established 11 stations
in 1972 to monitor surface sedimentsin drainages
adjacent to MDA AB (Figure 5-13).

3. Radiochemical Analytical Resultsfor
Sediments

Table 5-14 shows the results of radiochemical
analysis of sediment samples collected in 2001. The
table also lists the total propagated one-sigma analyti-
cal uncertainty and the analysis-specific minimum
detectable activity where available. Uranium was
analyzed by isotopic methods rather than as total
uranium for most samplesin 2001; we calcul ated total
uranium from these values using specific activities for
each isotope. The sample size for most sediment
samplesis 100 g.

To emphasize values that are detections, Tables
5-15 and 5-16 list radiochemical detections for values
that are higher than river or reservoir background
levels and identify values that are near or above SALSs.
Table 5-15 shows all tritium detections regardless of
screening levels. Detections are defined as values
exceeding both the analytical method detection limit
(where available) and three times the individual
measurement uncertainty. The table shows two
categories of qualifier codes: those from the analytical
laboratory and from secondary validation. See Table
5-4 for the qualifier codes. Qualifier codes are shown
because some analytical results that meet the detection
criteriaare not really detections because of problems
in the analytical laboratory. For example, in some
cases the analyte was found in the lab blank.

In 1999, strontium-90 was found above fallout
levelsin all 105 sediment samples where it was
detected in samples from the Pajarito Plateau and at
regional stations. These high values resulted from
problems with a new strontium-90 laboratory tech-
nigque. Strontium-90 was previously detected infre-
guently at most stations. In 2000, strontium-90 was
found above background only at Acid Weir below the
former TA-45 outfall (a duplicate laboratory analysis
detected strontium-90 below background in the
sample). In 2001, strontium-90 was detected in
sediment samples at DPS-1 and Mortandad Canyon
stations GS-1, MCO-7, and MCO-9.

In 2000, the analysis found cesium-137 in many
samples at much higher values than previously noted
because of the Cerro Grande fire. Several studies
(Bitner et al., 2001) have shown that fires concentrate
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fallout-derived cesium-137 from vegetation into the
soil whereit isavailable for redistribution by runoff.
Storm runoff samples taken in 2000 from upstream of
the Laboratory after the fire found cesium-137 levels
much above normal (Johansen et al., 2001; ESP 2001).
Cesium-137 in the suspended sediment portion of the
storm runoff samples discussed in Johansen et al.
(2001) was above the sediment SAL. Post-fire
sediment samples from several canyons or at stations
without previous evidence of radioactive contamina-
tion showed high cesium-137 values, some above
SALs. In 2001, cesium-137 at some stations, including
Pueblo 3, Pueblo at SR-502, Los Alamos at SR-4, and
Water at SR-4, continued to be higher than previous
values.

For 2000, samples from several reservoirs, includ-
ing Cochiti Reservoir and reservoirs upstream from
Laboratory influence, showed radionuclides above
background. These values may reflect achangein
analytical laboratory from previous years because of
changesin analytica methods. For 2001, samples
from Cochiti and Abiquiu Reservoirs had americium-
241 two to three times above background levels. Rio
Grande and Cochiti Reservoirs had plutonium-239,
-240 values 60% to 170% above background. Several
regional stations had gross beta measurements slightly
above background. Station Guaje Canyon at SR-502
showed plutonium-239, -240 values at about twice
background.

Many 2001 sediment samples from the known
radioactive effluent release areas in Acid/Pueblo, DP/
LosAlamos, and Mortandad Canyons exceeded
background levels for tritium, cesium-137, plutonium-
238, plutonium-239, -240, americium-241, gross
alpha, gross beta, and gross gamma activities. These
levels are consistent with historical data.

In sediments of both LosAlamos and Pueblo
Canyons, above-background levels of plutonium and
cesium-137 are evident for distances greater than 16
km downstream from the sourcesin Acid and DP
Canyons (Figure 5-14). The contamination extends
off-site across San |ldefonso Pueblo lands and reaches
the Rio Grande near the Otowi Bridge. Plutonium-238
and plutonium-239, -240 activities downstream of
historical release sites in those canyons have remained
relatively constant during the past. These patterns
have been documented for several decadesin Labora-
tory reports (ESP 1981).

In 2001, the analysis found americium-241 at five
times background in Pueblo Canyon, above Acid
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Canyon at Pueblo 1R; this value is the highest
observed at this station. At Acid Weir (at the
confluence of Acid and Pueblo Canyons), plutonium-
2309, -240 activity was about 400 times background,
consistent with historical data. At Pueblo 2, pluto-
nium-239, -240 activity was 300 to 500 times back-
ground. Levels above background decrease to 105
times background at Hamilton Bend Spring, 150 times
background at Pueblo 3, and 175 times background at
Pueblo at SR-502. Plutonium-239, -240 activities at
stations downstream of Acid Canyon have risen over
the last three years (Figure 5-14). Cesium-137.in
Pueblo Canyon sediments was generally below
background during the late 80s and early 90s. Higher
cesium-137 values were observed at Pueblo 3in 1998,
at Pueblo 1 and Acid Weir in 2000, and at Acid Weir,
Pueblo 3, and Pueblo at SR-502 in 2001. Values found
after the Cerro Grande fire may reflect mobilization of
fallout cesium-137 in ash from burned vegetation.

Plutonium-239, -240 activitiesin Los Alamos
Canyon are higher above DP Canyon, at stations Los
Alamos at LAO-1 and Los Alamos at Upper Gaging
Station, in the range of 40 times background. In DP
Canyon, plutonium-239, -240 activitiesare 1.5t0 7
times background, having fallen by two orders of
magnitude since the mid-80s. In Los Alamos Canyon,
below the confluence with DP Canyon, pluto-
nium-239, -240 activities are about 15 to 20 times
background at stations Los Alamos at LAO-3, LAO-
4.5, and SR-4. Below the confluence of Los Alamos
and Pueblo Canyons, plutonium-239, -240 activities
are about 40 times background at Los Alamos at
Totavi. These findings indicate alarger contribution of
plutonium-239, -240 by Pueblo Canyonin Los
Alamos Canyon east of the Pueblo Canyon
confluence.

Cesium-137 in Los Alamos Canyon both in DP
Canyon (DPS-1) and above the confluence with DP
Canyon (Los Alamos at Upper Gaging station) show
similar histories. Values at these stations have de-
creased nearly two orders of magnitude to near
background since the late 70s (Figure 5-14). Cesium-
137 activity at station Los Alamos at SR-4 has
decreased to near background and at station Los
Alamos at Otowi has fluctuated around background.

Within Mortandad Canyon, the greatest radionu-
clide levelsin sediments are found between the point
where the TA-50 RLWTF effluent enters the drainage
(above station Mortandad at GS-1) and the sediment
traps (MCO-7), approximately a 3-km distance.
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Radionuclide levels decrease in the downstream
direction from TA-50 to the sediment traps. Before
2001, radionuclide levels near, or slightly exceeding,
background levels were found downstream of the
sediment traps, extending to the Laboratory/San
I1defonso Pueblo boundary station A-6. Based on mass
spectrometry analysis, Gallaher concluded that off-site
plutonium contamination at levels near fallout values
might extend two miles beyond the Laboratory
boundary (Gallaher et al., 1997).

Below the sediment traps, the channel in
Mortandad Canyon seldom has flow and isill defined.
In 2001, we evaluated the location of sediment station
Mortandad at MCO-9 and moved it south to a more
recently active channel. A station Mortandad at M CO-
8.5 was added a short distance upstream. Results from
these two stations are higher than prior values (Figure
5-15) from these stations in Environmental Surveil-
lance Reports. In sediment radioactivity surveys
during 1978 and 1981, Purtymun (1994) found
cesium-137 values near station MCO-9 ranging from
0.7 to 6.9 pCi/g, which encompass the 2001 values of
3.1t0 5.7 pCi/g. For plutonium-239, -240, he found
values of 0.1 and 1.3 pCi/g, compared with 2001
values of 0.9 to 2.7 pCi/g. Comparison of the
Purtymun (1994) data with the 2001 data indicates no
recent movement of cesium into the vicinity.

In 2001, sediment samples from GS-1, MCO-5,
MCO-7, MCO-8.5, and MCO-9 stations in Mortandad
Canyon showed cesium-137 concentrations that
ranged from 0.5 up to 5 times the SAL value. Median
values since 1980 for cesium-137 at the first three of
these stations range up to six times greater than the
SAL value. Overall, cesium-137 levels at these three
stations have declined by factors of 5 to 35 since the
early 1980s because of lower cesium-137 discharges
from the RLWTF. In 2001, sediment samples near the
Laboratory boundary had cesium-137 activity of 1.3 to
5.6 times background. The latter sample, afew feet on
the San Ildefonso Pueblo side of the boundary, had 3.2
pCi/g and was 60% of the SAL. A sample collected in
1997 at thislocation had 2.2 pCi/g.

The americium-241 values range from 170 times
background at GS-1 to below background at the
Laboratory boundary. Plutonium-238 activity was 800
times background at GS-1 and not detected at the
Laboratory boundary. Plutonium-239, -240 activity
ranges from about 1000 times background at GS-1 and
MCO-5 to about 10 times background (0.12 pCi/g) at
and across the Laboratory boundary. A 1997 sample
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just across the Laboratory boundary had 0.09 pCi/g.
Trends in sediment radioactivity are discussed in
detail in section C.5 of this chapter.

A number of sediment samplesin the vicinity and
downstream of MDA G contained americium-241,
plutonium-238, and plutonium-239, -240 at activities
greater than background. Both plutonium isotopes
were about 20 times background at G-7. A second
sample collected west of G-7 had plutonium-238 at
150 times background and plutonium-239, -240 at 30
times background. G-6R had a plutonium-239, -240
activity more than 13 times background. Americium-
241 was 6 times background at G-6 R. Tritium was
again found at G-4 R-1 and G-4 R-2 at significant
activities and was also seen at G-5.

We found plutonium-238 and plutonium-239, -240
at activities greater than background in a number of
sediment samples collected at MDA AB. Station AB-3
islocated immediately downstream of a known
surface-contamination area dating to 1960 (Purtymun
and Stoker 1987). At AB-3, plutonium-239, -240 was
about 30 times background. Because erosion control
activities have altered this station, we collected an
additional sample about 150 ft down slope. The
plutonium-239, -240 activity at thislocation was 55
times background. These values are consistent with
past results.

At station Ancho at SR-4, tritium was again
detected. The station Above Ancho Spring had tritium
above the SAL in 2000 but avery low value of 189
pCi/L in 2001.

Station Chaquehui at Rio Grande again had a
detection of cesium-137 (just above background) and
showed tritium. Sandia at SR-4 had 1270 pCi/L of
tritium. Sandia at Rio Grande had 650 pCi/L of tritium
and plutonium-238 at five times background.

Radioactivity in the remainder of sediment samples
collected at locations at the Laboratory in 2001 was
near background levels.

4. Nonradiochemical Analytical Results

a. Trace Metals. Beginning in 1990, we have
analyzed sediments for trace metals. Table 5-17
presents trace metal results for the sediment samples
collected in 2001.

Since 1990, trace metals analysis has indicated the
presence of mercury at near detection limit concentra-
tions (0.025 mg/kg) in nearly 200 sediment samples.
The largest numbers of those historic samples contain-
ing mercury (from 1990-1998) were from Los Alamos
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Canyon (22 samples), followed by Mortandad Canyon
(21 samples since 1992), MDA AB (19 samples), and
MDA G (15 samples since 1994). In 2001, asample
from one station in Pueblo Canyon contained mercury
above the background value of 0.1 mg/kg.

Barium and manganese are two metals that may be
mobilized by forest fires. For 2000, we reported that
many stations had manganese above SALSs, including
around MDA G and MDA AB and in samples from
Bayo, Guaje, Water, and Los Alamos Canyons. The
EPA residential soil screening level for manganese
(3239 mg/kg) is an order of magnitude larger than the
SAL (390 mg/kg), and no 2001 measurements are near
the EPA level. For 2001, manganese was somewhat
above background at stations Mortandad at MCO-5
and A-6, Pueblo at SR-502, Cafion de Valle at SR-501,
and Los Alamos at Bridge. The latter two stations are
upstream of Laboratory influence. Barium was more
than twice background in samples from below the
Laboratory at Rio Grande at Chaquehui and Pgjarito.

L ead was above background at stations Acid Weir
and Mortandad at A-6. Selenium was above back-
ground in samples from stations Mortandad at MCO-5
and Mortandad at A-6, Pueblo 3, and Pueblo at
SR-502, and Frijoles at Monument Headquarters.

A sample from Pueblo 3 had above-background
silver, copper, mercury, and selenium. Mercury and
selenium were above background in a sample at
station Pueblo at SR-502. Station Mortandad at
MCO-5 had above-background iron, selenium, and
zinc. Thisiron value exceeded the EPA residential
screening level and is higher than most prior measure-
ments by afactor of 10. Station Mortandad at A-6 had
above-background cadmium, copper, lead, barium,
and selenium.

b. Organic Analysis. Beginning in 1993, we
have analyzed sediments for PCBs and SVOCs. Some
sediment samples have been analyzed for HE constitu-
ents since 1995. Generally, we analyze samples from
only aportion of the sediment stations each year, but
in 2001 a larger number of samples was analyzed to
evaluate Cerro Grande fire effects. This sampling was
particularly concentrated along the Rio Grande and in
Pueblo, Los Alamos, Pgjarito, and Water Canyons.
Table 5-18 lists these samples. With exceptions shown
in Table 5-19, the analytical results showed no PCBs,
SVOCs, or HE constituents detected above the
analytical laboratory’s reporting limit in any of the
sediment samples collected during 2001.
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Of the compounds listed in Table 5-19, most were
at levelsfar below EPA residential soil screening
levels (which are not available for al compounds).
Three SVOCs, (benzo(a)pyrene,
benzo(b)fluoranthene, and benzo(a)anthracene), were
found at several stations at levels above the EPA
Region 6 residential soil screening levels. These
compounds are polycyclic aromatic hydrocarbon
(PAH) compounds that are formed by burning of
gasoline, garbage, or animal or plant material and are
usually found in smoke and soot.

PAHs are also commonly found in urban or
highway runoff (Lopes and Dionne 1998). These
authors report that sediment organic content increases
PAH retention and that in some studies EPA sediment
PAH health-screening levels were exceeded in up to
70% of roadside and urban stream sediments. Another
study by Walker (1999) notes that much of the PAHs
may come from atmospheric fallout originating from
fossil fuel burning and forest fires. It seems likely that
the unusual detection of PAHsin sediments during
2001 may be the result of the Cerro Grande fire.

L ocations where we found these PAHs in 2001
include Pueblo, Los Alamos, and Sandia Canyons.
The highest values were in Los Alamos Canyon,
which had relatively little runoff after the Cerro
Grande fire. The lower runoff might have retained
more ash from the Cerro Grande fire in that canyon.

Samples from at least four locations in Los Alamos
Canyon showed PCBs at afew percent of EPA
screening levels. Some PCB analyses were rejected in
validation because of analytical deficiencies. In prior
years, we have not analyzed PCBsin samples from
these locations, but we will analyze for them in the
future.

In addition to Indio Canyon at SR-4, we found high
explosives in sediment samples from three stations
upstream of the Laboratory boundary: Cafion de Valle
at SR-501, Water at SR-501, and Twomile at SR-501.
We previously sampled the Indio Canyon at SR-4
station for high explosivesin 1996 and 1998 with no
detections. The other stations have not been sampled
for high explosives before but will have follow-up
sampling in 2002. False identification of high-
explosives compounds could occur if samples con-
tained large amounts of ash or other organic matter,
perhaps resulting from the Cerro Grande fire. The
RDX and HM X values for station Water at SR-501
were 131 and 94 pg/kg, just above the method
detection limits of 80 pug/kg, and they were not
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detected in a duplicate sample. RDX was found at
station Cafion de Valle at SR-501 at a similar value.
Values for HMX and RDX at stations Twomile at
SR-501 and Indio Canyon at SR-4 were in the 600 to
900 pg/kg range. These RDX values are 15 to 20
percent of the EPA residential soil screening levels.
Samples from these two stations also showed 2,4,6-
Trinitrotoluene above 100 pg/kg.

5.Long-Term Trends

For the plots discussed in this section, we show only
detections of a particular radionuclide in sediments;
samples without such detections are not included.

Figure 5-14 shows activities of plutonium-239, -240
and cesium-137 at selected stationsin Los Alamos and
Pueblo Canyons. Pueblo Canyon stations are below a
former outfall that discharged radioactive effluent into
Acid Canyon. The activity of plutonium-239, -240 has
remained approximately constant at these stations over
the past two decades, perhaps increasing slightly at
Pueblo at SR-502. Cesium-137 has generally decreased,
although an increase appears over the last few years.
This increase may be due in part to cesium-137
mobilized by combustion of forest materialsin the
Cerro Grandefire.

Stationsin Los Alamos Canyon above and including
LosAlamos at SR-4 are downstream of former sites of
reactors, the Manhattan Project, and radioactive
effluent discharge in DP Canyon. Stations in lower Los
Alamos Canyon (Los Alamos at Otowi) are below
sources in both Pueblo and Los Alamos Canyons.
Plutonium-239, -240 and cesium-137 activitiesin DP
Canyon sediments have decreased by orders of magni-
tude over the past 25 years, to near background values.
Cesium-137 activity in stations above Los Alamos at
SR-4 has also fallen, whereas at Los Alamos at Otowi,
it has remained approximately constant and near
background. Plutonium-239, -240 activity at other
stationsin Los Alamos Canyon is above background
and has changed little for two decades.

Figure 5-15a depicts plutonium-238 activities at five
stations in Mortandad Canyon from 1976 to 2001. GS-
1, MCO-5, and MCO-7 are located downstream of the
RLWTF discharge point and upstream of the sediment
traps. Plutonium-238 activity at GS-1 has decreased by
afactor of about 10 during that time period and, except
for 21999 sample at MCO-5 (which was questionable
as aduplicate analysis was in the usual range), has not
exceeded the SAL since 1985. MCO-9 and MCO-13
are located downstream of the sediment traps. Before
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2001, plutonium-238 was infrequently above back-
ground at those stations and not regularly detected.
Valuesin 2001 at stations below the sediment traps are
higher, in part because we relocated some stations as
discussed earlier.

Figure 5-15b shows plutonium-239, -240 levels on
Laboratory lands in Mortandad Canyon. Plutonium-
239, -240 levels upstream of the sediment traps have
declined by approximately afactor of 10 since the
1980s, presumably because of decreased radioactivity
in the RLWTF discharges and the dispersal of previ-
ously contaminated sediments. Downstream of the
sediment traps, plutonium activities remained rela-
tively constant until stations were moved in 2001; the
activities were two orders of magnitude less than
upstream of the sediment traps and near background
activities. Valuesin 2001 are less than one order of
magnitude lower than near the sediment traps.

Figure 5-15¢ shows that cesium-137 has been
present in Mortandad Canyon since the first data
collected in the 1970s. Between TA-50 and the
sediment traps, cesium-137 levels have often ex-
ceeded the SAL but have decreased over the last 25
years. Before 2001, dataindicated that cesium-137
levels below the sediment traps had gradually declined
to near background levels. Relocation of two stations
in 2001 showed cesium-137 below the sediment traps
at values near the SAL. A station just across the
Laboratory boundary with San lldefonso Pueblo
(Mortandad at A-6) also showed cesium-137 near the
SAL. A few prior samples at this station have shown
similar values.

D. Groundwater Sampling

1. Introduction

Groundwater resource management and protection
efforts at the Laboratory focus on the regional aquifer
underlying the region (see Section 1.A.3) but also
consider perched groundwater found within canyon
alluvium and at intermediate depths above the
regional aquifer. The Los Alamos public water supply
comes from supply wells drawing water from the
regional aquifer.

The early groundwater management efforts by the
USGS evolved through the growth of the Laboratory’s
current Groundwater Protection Management Pro-
gram, required by DOE Order 5400.1 (DOE 1988).
This program addresses environmental monitoring,
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resource management, aquifer protection, and
hydrogeol ogic investigations. The Laboratory issued
formal documentation for the program, the “ Ground-
water Protection Management Program Plan,” in April
1990 and revised it in 1995 (LANL 1996). During
1996, the Laboratory developed and submitted an
extended groundwater characterization plan, known as
the Hydrogeologic Workplan (LANL 1998), to the
NMED. NMED approved the Hydrogeol ogic
Workplan on March 25, 1998. See Chapter 2 for a
description of investigations under the Hydrogeologic
Workplan.

Concentrations of radionuclides in environmental
water samples from the regional aquifer, the perched
alluvia groundwater in the canyons, and the interme-
diate-depth perched systems may be evaluated by
comparison with DCGs for ingested water calculated
from DOE’s public dose limit (see Appendix A for a
discussion of standards). The NMWQCC has also
established standards for groundwater quality
(NMWQCC 1996). Concentrations of radioactivity in
drinking water samples from the water supply wells,
which draw water from the regional aquifer, are
compared with New Mexico drinking water regula-
tions and EPA MCLs or to the DOE DCGs applicable
to drinking water, which are more restrictive in afew
cases.

The concentrations of nonradioactive chemical
quality parameters may be evaluated by comparing
them with NMWQCC groundwater standards
(NMWQCC 1996) and with the New Mexico drinking
water regulations and EPA drinking water standards,
although these latter standards are only directly
applicable to the public water supply. Although it is
not a source of municipal or industrial water, shallow
alluvia groundwater is a source of return flow to
surface water and springs used by livestock and
wildlife and may be compared with the standards for
groundwater or the NMWQCC's (NMWQCC 2000)
livestock watering and wildlife habitat stream stan-
dards. However, it should be noted that these stan-
dards are for the most part based on dissolved concen-
trations. Many of the results reported here are total
concentrations (that is, they include both dissolved
and suspended solids concentrations), which may be
higher than dissolved concentrations alone.

2. Monitoring Network

Groundwater sampling locations are divided into
three principal groups, related to the three modes of
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groundwater occurrence: the regional aquifer, perched
alluvia groundwater in the bottom of some canyons,
and localized intermediate-depth perched groundwater
systems. Figure 5-16 shows the sampling locations for
the regional aquifer and the intermediate-depth
perched groundwater systems. Figure 5-17 presents
the sampling locations for the canyon alluvial ground-
water systems. Purtymun (1995) described the springs
and wells.

Sampling locations for the regional aquifer include
test wells, supply wells, and springs. New wells,
constructed pursuant to implementation of the
Hydrogeologic Workplan activities, are designed to
evaluate the adequacy of LANL'’s current monitoring
system. These wells are not yet part of LANL’s
Groundwater Monitoring Plan and the monitoring well
network. In 2002, the first set of the regional aquifer
(R) wells, installed pursuant to implementation of the
Hydrogeol ogic Workplan, will be turned over to ESH-
18 for custodianship and possible inclusion in the
monitoring network. ESH-18 is working with the
NMED and other Laboratory organizations to formu-
late a protocol for adding these wellsto LANL's
Groundwater Monitoring Plan to meet site-wide
groundwater monitoring needs.

We routinely sample eight deep test wells, com-
pleted within the regional aquifer. The USGS drilled
these test wells between 1949 and 1960 using the
cable tool method. The Laboratory located these test
wells where they might detect infiltration of contami-
nants from areas of effluent disposal or underground
weapons testing operations. These wells penetrate
only afew tens or hundreds of feet into the upper part
of the regional aquifer. The casings are not cemented,
which would seal off surface infiltration along the
boreholes.

We collect samples from 12 deep water supply
wellsin three well fields that produce water for the
Laboratory and community. The wells are part of the
Los Alamos water supply system and are owned (as of
September 2001) and operated by the County of Los
Alamos. The well fields include the off-site Guaje
well field and the on-site Pgjarito and Otowi well
fields. The Guaje well field, located northeast of the
Laboratory, contains five producing wells. The five
wells of the Pgjarito well field are located in Sandia
and Pgjarito Canyons and on mesa tops between those
canyons. Two wells make up the Otowi well field,
located in Los Alamos and Pueblo Canyons. Addi-
tional regional aquifer samples come from wells
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located on San Ildefonso Pueblo and from the
Buckman well field operated by the city of Santa Fe.
The frequency of monitoring varies from annual to
monthly depending on the analytes and sampling
location.

We sample numerous springs near the Rio Grande
because they represent natural discharge from the
regional aquifer (Purtymun and Adams 1980). As
such, the springs serve to detect possible discharge of
contaminated groundwater from beneath the Labora-
tory into the Rio Grande. Based on their chemistry, the
springs in White Rock Canyon are divided into four
groups, three of which have similar, regional-aquifer-
related chemical quality. The chemical quality of
springs in afourth group reflectslocal conditionsin
the aquifer, probably related to discharge through
faults or from volcanics. Sacred Spring iswest of the
river in lower Los Alamos Canyon.

We sample approximately half of the White Rock
Canyon springs each year. Larger springs and springs
on San |ldefonso Pueblo lands are sampled annually,
with the remainder scheduled for aternate years.

We sample the perched alluvial groundwater in five
canyons (Pueblo, Los Alamos, Mortandad, and
Pajarito Canyons and Cafiada del Buey) with shallow
observation wells to determine the impact of NPDES
discharges and past industrial discharges on water
quality. In any given year, some of these alluvial
observation wells may be dry, and thus we cannot
obtain water samples. Observation wells in Water,
Fence, and Sandia Canyons have been dry since their
installation in 1989. All but two of the wellsin Cafada
del Buey are generally dry.

Intermediate-depth perched groundwater of limited
extent occurs in conglomerates and basalt at depths of
several hundred feet beneath the alluvium in portions
of Pueblo, Los Alamos, and Sandia Canyons. We
obtain samples from two test wells and one spring.
The well and spring locations allow us to monitor
possible infiltration of effluents beneath Pueblo and
Los Alamos Canyons.

Some perched water occursin volcanics on the
flanks of the Jemez Mountains to the west of the
Laboratory. This water discharges at several springs
(Armstead and American) and yields a significant
flow from a gallery in Water Canyon, where this
perched water is sampled. Additional perched water
extends eastward from the Jemez Mountains beneath
TA-16 in the southwestern portion of the Laboratory.
The drilling of Hydrogeologic Workplan well R-25
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confirmed the existence of this perched water, at a
depth of about 750 ft below the mesatop, in 1998.
The water was found to contain high-explosives
compounds resulting from past Laboratory discharges.
The Laboratory is conducting further work to charac-
terize this perched zone.

3. Radiochemical Analytical Resultsfor
Groundwater

Table 5-20 lists the results of radiochemical
analyses of groundwater samples for 2001. The table
also lists the total propagated one-sigma analytical
uncertainty and the analysis-specific minimum
detectable activity where available. Uranium was
analyzed by isotopic methods; total uranium was
calculated from these values using specific activities
for each isotope.

To emphasize values that are detections, Table 5-21
lists radionuclides detected in groundwater samples.
Detections are defined as values exceeding both the
analytical method detection limit (where available)
and three times the individual measurement uncer-
tainty. Qualifier codes are shown because some
analytical results that meet the detection criteria are
not detections: in some cases, the analyte was found in
the laboratory blank or was below the method detec-
tion limit, but the analytical result was reported as the
minimum detectable activity. Because gross apha and
gross beta are usually detected, we indicate in Table
5-21 only occurrences of these measurements above
threshold values. The specific levels are 5 pCi/L for
gross alpha and 20 pCi/L for gross betaand are lower
than the EPA MCLs or screening levels.

The right-hand columns of Table 5-21 indicate
radiochemical detectionsthat are greater than one-half
of the DOE DCGs for public dose for ingestion of
environmental water or the standards shown. Several
groundwater values exceeded half the DOE public
dose DCG valuesin 2001. These were gross a pha
values in two San Ildefonso Pueblo water wellsand in
Cafiada del Buey well CDBO-6. The gross alphain
San Ildefonso Pueblo wells is due to naturally occur-
ring uranium in the water. The EPA MCL for gross
alpha does not include the contribution to gross alpha
by uranium. CDBO-6 had a gross alpha of 19.3 pCi/L
on November 7 and has shown higher valuesin 1993,
1994, 1997, and 1998. A sample collected on May 1
had a gross alpha of 3.7 pCi/L. Other radioactivity has
not generally been detected in CDBO-6 or 7. These
wells often are dry and produce turbid samples.
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Discussion of results will address the regional
aquifer, the perched canyon alluvial groundwater, and
the intermediate-depth perched groundwater system.

a. Radiochemical Constituentsin the Re-
gional Aquifer. For samples from wells or springsin
the regional aquifer, most of the results for radio-
chemical measurements were below the DOE drinking
water DCGs or the EPA or New Mexico standards
applicable to a drinking water system. In addition,
most of the results were near or below the detection
limits of the analytical methods used. The exceptions
are discussed below.

The main radioactive element the analysis detected
in the regional aquifer was uranium, found in springs
and wells on San Ildefonso Pueblo land. See Section E
in this chapter for a discussion of these values.

A number of regional aquifer springs and wells had
apparent detections of americium-241, plutonium-238,
or other isotopes. In many cases, the analysis of labo-
ratory or field duplicate samples did not support the
apparent detections. At values near the detection limit,
it istechnically difficult to determine whether an
analyte has been detected in an individual sample.
However, because these measurements are not repeat-
able, these apparent detections are more likely to be
due to analytical outliers (that is, false positives) than
to the presence of the particular isotope in groundwa-
ter. Important factors in monitoring for radioactivity in
groundwater are using detection limits substantially
below the drinking water MCL and drawing conclu-
sions based on alarge body of data rather than from
an individual sample. By observing data trends over
time and location, we identify likely false positives
potentially associated with any errors arising from
chemical analysis or sampling.

In 2000, numerous apparent detections of pluto-
nium isotopes (most near the detection limit) occurred
in regional aquifer well and spring waters. Analysis of
laboratory or field duplicates, done for many of the
samples, did not support any of the apparent detec-
tions (and contradicted many of them). As plutonium
isotopes are not regularly found in these waters, it is
likely that the results were analytical artifacts. We
collected additional samplesin 2001 to check for the
possibility of plutonium occurrence at these stations;
none of the stations had plutonium detected. Four
analysesin Test Well 3 showed no detections of either
plutonium-238 or plutonium-239, -240. Sandia Spring
had one analysis, and Spring 2 had two. We sampled
San Ildefonso wells on two different dates, and none

201



5. Surface Water, Groundwater, and Sediments

of the stations had plutonium detected. LA-5 had five
separate analyses for plutonium, Pajarito Well Pump 1
had six, Don Juan Playhouse Well had four, Otowi
House Well had five, and New Community Well had
four.

Americium-241 was apparently found near the
detection limit in Sandia Spring (but not in afield
duplicate), Spring 4 (but not in aduplicate analysis),
and Spring 9. Americium-241 was also detected at
about these levelsin two deionized water (DI) blanks
during the year. It has not been regularly found at any
of these locations, so it islikely that these results are
false positives. Plutonium-238 was found in Spring
4A at alow level. Detection of tritium in Test Well
(186 pCi/L) was at alevel below that seen earlier in
several samples (350 pCi/L). Ancho Spring had a
detection of strontium-90, but this strontium-90 was
not seen in a duplicate sample.

We sampled regional aquifer test wells either
quarterly or semiannually for strontium-90 in 2001.
See Table 5-22. No strontium-90 was detected in these
wells. One sample collected from PM-4 showed a
strontium-90 detection, which reanalysis did not
confirm. A letter from the analytical laboratory (GEL)
states that the strontium-90 detection at PM-4 was
unequivocally afalse positive result. Four analyses of
three other samples collected in 2001 from PM-4 did
not show strontium-90.

Table 5-23 compiles the water supply well tritium
results for 2001. The University of Miami analyzed
these samples at alow detection limit of about
1 pCi/L. Samples taken from the O-1 supply well
contained tritium within an average concentration of
31.6 pCi/L during 2001. These concentrations are 500
times lower than the federal drinking water standard
but are above background concentrations that can be
found in regional aquifer groundwater around the
Laboratory. Tritium was either not detected or was
found at background levelsin other water supply
wells, including the Santa Fe Buckman field.

Concentrations of tritium in the regional aquifer in
other parts of the Laboratory can be found ranging
between 1 and 3 pCi/L; tritium concentrations in
northern New Mexico surface water and rainwater
range from 30 to 40 pCi/L. Tritium also has been seen
in the deep aquifer in atest well several hundred yards
downstream from the O-1 supply well. The concentra-
tion of tritium in Test Well 1 was 360 pCi/L in 1993.
The test well just penetrates the top of the regional
aquifer about 600 ft beneath the canyon floor. In
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contrast, the zone within the aquifer from which O-1
draws its water begins at just about 1,000 ft below the
canyon floor (and about 400 ft lower than the top of
the aquifer and Test Well 1) and continues down an
additional 1,460 ft.

In 2001, we sampled seven wellsin the city of
Santa Fe's Buckman field for strontium-90, uranium
isotopes, general inorganic chemistry constituents,
perchlorate, and high explosives. One sample from
Buckman No. 2 contained about 223 pug/L of uranium,
avaluein line with earlier values obtained by the
Santa Fe water company for that well.

b. Radiochemical Constituentsin Alluvial
Groundwater. None of the radionuclide activitiesin
perched aluvial groundwater are above the DOE
DCGsfor public dose for ingestion of environmental
water. Except for americium-241 and strontium-90
values from Mortandad and Los Alamos Canyons,
none of the radiochemical measurements exceed DOE
DCGs applicable to drinking water (that is, exceed
4 mrem or 1/25th of the DOE DCGs for public dose
for ingestion of environmental water). Levels of
tritium; cesium-137; uranium; plutonium-238;
plutonium-239, -240; and gross a pha, beta, and
gamma are al within the range of values observed in
recent years.

In Pueblo Canyon, samples from APCO-1 showed
detections of strontium-90 and plutonium-239, -240.
Thiswell has had plutonium-239, -240 above the
detection limit in most years since 1994. We have seen
similar valuesin previous yearsin surface water and
alluvia groundwater in Pueblo Canyon because of
past Laboratory discharges. The samples of perched
alluvia groundwater in Los Alamos and DP Canyons
show residual contamination, as we have seen since
the original installation of monitoring wellsin the
1960s. Strontium-90 was found in LAO-1, DP Spring,
LAO-2, and other wells downstream to LAO-6. In
LAO-1, LAO-2, and LAO-3A, the activity of stron-
tium-90 usually approaches or exceeds the EPA
primary drinking water MCL of 8 pCi/L. DP Spring,
LAO-2, and LAO-3A showed gross beta activities
approaching or exceeding the drinking water screen-
ing level of 50 pCi/L.

Radioactivity results for several of the perched
alluvia groundwater samples from Mortandad
Canyon were not available for this report because of
the analytical laboratory’s record processing error;
they will appear in the next report. The available data
showed activities of radionuclides within the ranges
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observed previously. Tritium; strontium-90; cesium-
137; plutonium-238; plutonium-239, -240; americium-
241; and gross apha, beta, and gamma are usually
detected in many of the wells. The radionuclide levels
arein general highest nearest to the TA-50 RLWTF
outfall at well MCO-3 and decrease down the canyon.
The levels of tritium, strontium-90, and gross beta
usually exceed EPA drinking water criteriain many of
the wells. In some years, the levels (except for tritium)
exceed the 4-mrem DOE drinking water DCGs, but the
levels do not exceed the DOE DCGs for public dose for
ingestion of environmental water.

In 2001, strontium-90 in MCO-3 and MCO-5
exceeded the EPA MCL. EPA has no drinking water
criteriafor plutonium-238, plutonium-239, -240, or
americium-241. Except for americium-241 in MCO-3,
the 4-mrem DOE drinking water DCGs for these | atter
radionuclides were not exceeded in Mortandad Canyon
alluvia groundwater in samples taken in 2001.

CDBO-6 had a high gross a pha value as discussed
earlier. PCO-3 had a detection of strontium-90 of
0.4 pCi/L, thefirst in that well.

c. Radiochemical Constituentsin Inter medi-
ate-Depth Perched Groundwater. In the 1950s, based
on measurements of water levels and major inorganic
ions, the USGS established that contaminated surface
water and perched alluvial groundwater in Pueblo
Canyon recharge the intermediate-depth perched zone
water that underlies the canyon floor (Weir et al., 1963;
Abrahams 1966). Taken over time, the radionuclide
activity measurements in samples from Test Well 1A,
Test Well 2A, and Basalt Spring in Pueblo and Los
Alamos Canyons confirm this connection. Test Well
2A, farthest upstream and closest to the historical
discharge areain Acid Canyon, has shown the highest
levels. In 2001, we sampled Test Well 2A, Basalt
Spring, and POI-4 (an intermediate-depth well located
near Test Well 1A). Strontium-90 was again detected in
the Basalt Spring sample. Tritium was found at 1110
pCi/L in Test Well 2A, in line with previous values.
The sample from the Water Canyon Gallery, which lies
southwest of the Laboratory, was consistent with
previous results, showing no evidence of radionuclides
from Los Alamos operations.

4. Nonradiochemical Analytical Results

Table 5-24 lists the results of general chemical
analyses of groundwater samples for 2001. Table 5-25
lists groundwater perchlorate results, and the results of
trace metal analyses appear in Table 5-26.
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a. Nonradiochemical Constituentsin the
Regional Aquifer. With the exceptions discussed
here, values for all parameters measured for environ-
mental surveillance sampling in the water supply
wells are within drinking water limits. Separate
samples collected from the public water supply system
to determine regulatory compliance with the Safe
Drinking Water Act were all in compliance for 2001
(see Section 2.B.9).

Thetest wellsin the regional aquifer showed levels
of several constituents that approach or exceed
standards for drinking water distribution systems.
However, it should be noted that the test wells are for
monitoring purposes only and are not part of the water
supply system. TW-1 had a nitrate value of 5.8 mg/L
(nitrate as nitrogen), again below the EPA primary
drinking water standard of 10 mg/L. This test well has
shown nitrate levels in the range of about 5 to 20 mg/L
(nitrate as nitrogen) since the early 1980s. The source
of the nitrate might be infiltration from sewage
treatment effluent released into Pueblo Canyon or
residual nitrate from the now decommissioned TA-45
radioactive liquid waste treatment plant that dis-
charged effluents into upper Pueblo Canyon until
1964. Nitrogen isotope analyses the ER Project made
during 1998 indicate that the nitrate is from a sewage
source (Nylander et al., 1999).

In the last few years, iron, manganese, cadmium,
nickel, antimony, and zinc have been high in several
of the regional aquifer test wells. These wells are due
to be replaced by new wells drilled as part of the
Hydrogeologic Work Plan. Levels of trace metals that
approach water quality standards in some of the test
wells are believed to be associated with turbidity of
samples and with the more than 40-year-old steel
casings and pump columns. The lead levels appear to
result from flaking of piping installed in the test wells
and do not represent lead in solution in the water (ESP
1996). In 2001, iron approached or exceeded the EPA
secondary drinking water standard in Test Wells 1, 3,
4, and DT-10 and exceeded the New Mexico ground-
water limit in Test Well 3. Manganese approached or
exceeded the EPA secondary drinking water standard
in Test Wells 3 and 4. Test Wells 1 and 4 had lead
concentrations above the EPA action level, and Test
Well 8 had an aluminum concentration above the EPA
MCL.

Samples collected for metals analysis from most of
the White Rock Canyon springs were filtered in 2001.
Many of the springs have very low flow rates, and we
collected samples in small poolsin contact with the
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surrounding soils. None of the springs showed trace
metals at levels of concern in 2001.

In 2001, surface water and groundwater samples the
Environmental Surveillance Program collected were
analyzed for perchlorate. Our investigations of analyti-
cal method performance indicated that samples ana-
lyzed by the ion chromatography method probably
have a detection limit in the neighborhood of 4 pg/L.
Samples analyzed by one of our analytical laboratories
before April 25, 2001, showed many false positives
because the analytical laboratory did not perform all
the anion removal steps possible in the EPA analytical
method. Thus, many of the apparent detections indi-
cated in Table 5-25 are not detections. A new method
combining liquid chromatography and mass spectrom-
etry shows promise. During 2001, the new method was
in development, and performance using this method
was poor. This new method used liquid chromatogra-
phy and two mass spectrometry steps (LC/MS/MS) and
claims a detection limit of 0.25 pg/L. See Section F
later in this chapter for more information on this topic.

Perchlorate was detected in samples collected
during 2001 from the O-1 water supply well at concen-
trations of 2 and 5 pg/L, depending on analytical
method (Table 5-25). Two methods were used with
detection limits of 4 pg/L or 0.25 pg/L aslisted in the
table. The analytical laboratory J-flagged many of the
analytical results, meaning that the results are below
the reporting limit and the quantities are estimated. For
the ion chromatography method, the reporting limit is
probably about 12 pg/L. Following the initial discov-
ery, we have sasmpled O-1 monthly for perchlorate. The
source of perchlorate may be effluent from the Man-
hattan Project and early cold-war-era radioactive liquid
waste treatment facilities that discharged into Acid
Canyon until 1964. Other water supply wells (includ-
ing wells in Santa Fe's Buckman Field) are sampled on
asemiannual basis, and none have shown perchlorate
in samples.

Follow-up sampling for perchlorate at several
springs near Spring 4 (which we reported as having
perchlorate in 2000 at 8.5 ppb) does not confirm the
presence of perchlorate in springs of thisarea. The
original measurement isin doubt as the analytical
laboratory did not include al anion removal stepsin
the analysis, and presence of sulfate (for example) can
cause interference in perchlorate analysis.

b. Nonradiochemical Constituentsin Alluvial
Groundwater. The canyon bottom perched alluvial
groundwater in Pueblo, Los Alamos, and Mortandad
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Canyons receives or has received Laboratory effluents.
The groundwater shows the effects of those effluentsin
that values of some constituents are elevated above
natural levels.

Many of the Mortandad Canyon alluvia groundwa-
ter samplesin Table 5-24 had fluoride and nitrate con-
centrations greater than half the New Mexico ground-
water standards. The nitrate source is nitric acid from
plutonium processing at TA-55 that enters the TA-50
waste stream. In response to a letter of noncompliance
from NMED, in March 1999 the RLWTF instituted a
program to restrict the discharge of nitrogenous wastes
into the facility’s collection system. As shown in Fig-
ure 5-18, the nitrate (nitrate as nitrogen) concentration
of effluent discharge from the RLWTF after March
1999 has been less than 10 mg/L . The concentration of
fluoride in the RLWTF effluent after August 1999 has
been less than the 1.6 mg/L standard. The valuein
October 2001 was 1.56 mg/L, just below the standard.

Under the Laboratory’s groundwater discharge plan
application for the RLWTF, we collected separate
samples for nitrate, fluoride, and TDS approximately
bimonthly from three aluvial monitoring wellsin
Mortandad Canyon during 2001: MCO-3, MCO-6, and
MCO-7. We reported the analytical results quarterly to
the NMED. During 2001, nitrate concentrationsin
alluvia groundwater except at well MCO-7 were be-
low the New Mexico groundwater standard for nitrate
of 10 mg/L (nitrate as nitrogen), as Figure 5-18 shows.
Fluoride concentrations at MCO-7 and MCO-7.5 ex-
ceeded the NMWQCC groundwater standard for fluo-
ride of 1.6 mg/L during 2001, as shown in Figure 5-18.

Perchlorate was detected in groundwater at every
alluvia groundwater well sampled in Mortandad
Canyon. Perchlorate concentrations ranged from
53 nug/L to 220 pg/L (see Table 5-25). The perchlorate
source is discharges from the TA-50 RLWTF, which
processes wastewater from analytical chemistry
facilities that perform actinide chemistry. The RLWTF
has a treatment system to remove perchlorate from the
effluent that will be operational in March 2002.

LAO-2 and LAO-4 continued to show elevated
levels of molybdenum, and LAO-3A had molybdenum
at about 70% of the New Mexico groundwater limit of
1000 ug/L (Figure 5-19). The potential source of this
molybdenum is sodium molybdate, a commonly used
water treatment chemical in cooling towers. Histori-
cally, sodium molybdate was used as atracer in
managing water chemistry in the cooling towers at TA-
53. Three cooling towers (NPDES Outfalls 03A047,
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03A048, 03A049) discharged upstream of LAO-3A.
These cooling towers have recently been replaced
with two new cooling towers. Facility managers will
replace sodium molybdate with a phosphate-based
tracer in 2002.

The Cerro Grande fire caused high manganese,
aluminum, and iron concentrations in many surface
water and shallow alluvial perched groundwater
samples. CDBO-6 had high aluminum and iron
values, probably related to ahigh TSS of about
25 mg/L. Thiswell also had high amounts of cobalt.
Higher than usual manganese concentrations were
found in APCO-1 (Pueblo Canyon) and PCO-3
(Pajarito Canyon). Both canyons were extensively
burned in the Cerro Grande fire.

c¢. Nonradiochemical Constituentsin Interme-
diate-Depth Perched Groundwater. In 2001, the
nitrate value for Basalt Spring was only 12% of the
NMWQCC groundwater and EPA drinking water
standards. In the past, it has exceeded the standards.
The source of the nitrate is infiltration of contami-
nated surface water and shallow groundwater from
Pueblo Canyon. Test Well 2A had high values of iron,
magnesium, and zinc related to well casing materials.
Basalt Spring had a mercury value that was about 60%
of the New Mexico wildlife habitat standard for
surface water. The Water Canyon gallery had high
aluminum and iron, probably related to high sample
turbidity.

d. Organic Constituentsin Groundwater. We
performed analyses for organic constituents on
selected springs and test wellsin 2001. The stations
sampled appear in Table 5-27. Some samples were
analyzed for VOCs, SVOCs, and PCBs. We analyzed
water supply wells, test wells, and most springs for
HE constituents. No HE constituents were found
above the analytical |aboratory’s reporting limit in the
groundwater sampleslisted in Table 5-27. LANL
rejected many of the possible organic detections the
analytical laboratory reported because the compounds
were either detected in method blanks (that is, they
were introduced during laboratory analysis) or
detected in trip blanks. Trip blanks go along during
sampling to determine if organic constituents come
from sample transportation and shipment. Table 5-28
shows organic compounds detected above the anal yti-
cal laboratory’s reporting level in 2001, as well as
results from blanks. Organics detected in groundwater
in 2001 include the finding of butanone [2-] in two
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field blanks, bis(2-ethylhexyl)phthalate in LAO-3A
and PCO-3 samples, and trichloroethane[1,1,1-] at the
Otowi House well. Bis(2-ethylhexyl)phthalate is a
plastics component that is often found as a result of
contamination during analytical laboratory organic
analysis.

In 1998, drilling of characterization well R-25 at
TA-16 in the southwest portion of the Laboratory
revealed the presence of HE constituents at concentra-
tions above the EPA Health Advisory guidance values
for drinking water. Consequently, the Laboratory
tested all nearby water supply wells for these com-
pounds. None of the analytical laboratories detected
any HE or their degradation products in any of the
water samples from any of the supply wells sampled.
We sample all water supply wells at least annually for
HE compounds. The wells nearest to TA-16 are
sampled quarterly. We also did not find HE in any of
the water supply well samples (including wellsin
Santa Fe's Buckman Field) in 2001.

5. Long-Term Trends

a. Regional Aquifer. The long-term trends of
water quality in the regional aquifer have shown
limited impact resulting from Laboratory operations.
As noted above, in 1998, drilling characterization well
R-25 at TA-16 in the southwest portion of the Labora-
tory revealed the presence of HE constituents. No HE
constituents have been found in water supply wells.
The extent of high explosivesin the regional aquifer is
presently unknown. The Laboratory isworking in
cooperation with regulatory agencies to define the
extent of the contamination and ensure that drinking
water supplies are adequately protected.

Aside from naturally occurring uranium, the only
radionuclide we consistently detected in water
samples from production wells or test wells within the
regional aquifer istritium, which is found at trace
levels. We have found tritium contamination at four
locationsin Los Alamos and Pueblo Canyons and one
location in Mortandad Canyon. The tritium levels
measured range from less than 2% to less than 0.01%
of current drinking water standards, and all are below
levels detectable by the EPA-specified analytical
methods normally used to determine compliance with
drinking water regulations. Tritium at about 40 pCi/L
was found in water supply well O-1. Other measure-
ments of radionuclides above detection limitsin the
regional aquifer reflect occasional analytical outliers
not confirmed by analysis of subsequent samples.
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Nitrate concentrations in TW-1 have been near the
EPA MCL since 1980. The source of the nitrate might
be infiltration of sewage-effluent-contaminated
shallow groundwater and surface water in Pueblo
Canyon or residual nitrate from the now decommis-
sioned radioactive liquid waste treatment plants that
discharged effluentsinto upper Pueblo Canyon until
1964. Perchlorate is present in water supply well O-1
at concentrations up to 5 ppb, compared with provi-
sional drinking water limits of 18 ppb. The source of
the perchlorate might be residual perchlorate from the
now decommissioned radioactive liquid waste
treatment plants that discharged effluents into upper
Pueblo Canyon until 1964.

Sampling of wells of Santa Fe's Buckman field,
across the Rio Grande from Los Alamos, shows no
evidence of compounds that might be from Los
Alamos (tritium, strontium-90, perchlorate, or high
explosives). In addition, none of these compounds are
found in springs that discharge from the regional
aquifer along the Rio Grande below Los Alamos.

b. Surface Water and Alluvial Groundwater
in Mortandad Canyon. Figure 5-20 depicts long-
term trends of radionuclide concentrationsin surface
water and shallow perched alluvial groundwater in
Mortandad Canyon downstream from the outfall for
the RLWTF at TA-50. The figure only shows radionu-
clide detections. Because of strong adsorption to
sediments, cesium-137 is not detected in groundwater
samples. If more than one sample was collected in a
year, the average value for the year is plotted. The
surface water samples are from the station Mortandad
at GS-1, ashort distance downstream of the TA-50
effluent discharge. Radioactivity levels at this station
vary daily depending on whether individual samples
are collected shortly after arelease from the RLWTF.
These samples also vary in response to changesin
amount of runoff from other sourcesin the drainage.
The groundwater samples are from observation well
MCO-5 in the middle reach of the canyon. Groundwa-
ter radioactivity at MCO-5 is more stable than at
Mortandad at GS-1 because groundwater responds
more slowly to variations in runoff water quality.

Chemical reactions such as adsorption do not delay
tritium transport, and high tritium activities are found
throughout the groundwater within the Mortandad
Canyon aluvium. The tritium levelsin MCO-5 and at
Mortandad at GS-1 in 2001 were below the EPA MCL
of 20,000 pCi/L. The surface water tritium activity at
Mortandad at GS-1 reflects diluted values of effluent
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from TA-50 as the effluent mixes with other stream
water. The tritium activity at MCO-5 has fluctuated
almost in direct response (with atime lag of about one
year) to the average annual activity of tritium in the
TA-50 outfall effluent. Tritium values at both stations
have decreased since the mid-1980s because of
decreased tritium content of the TA-50 effluent.

For all but four years between 1973 and 1999, the
americium-241 activity of RLWTF discharges
exceeded the DOE DCG for public dose of 30 pCi/L.
Americium-241 activity has not been measured
regularly at monitoring stations in Mortandad Canyon.
Under many environmental conditions, americium is
less strongly adsorbed than cesium or strontium and
moves more readily in groundwater. Americium-241
activity in the shallow alluvial groundwater in 2001
was well below the DOE drinking water DCG of
1.2 pCi/L, except at MCO-3, where it was 77% of this
value. Americium-241 at Mortandad at GS-1 showed
an increase in activity approaching the DOE DCG for
public dose from 1995 to 1998, decreased in 1999 and
2000, and increased again in 2001. At MCO-5, the
americium-241 activity showed only a slight increase
from 1995 to 1998 and a general decline over the past
few years.

In 2001, we detected strontium-90 in surface water
at Mortandad at GS-1 and in shallow perched aluvial
groundwater observation wells MCO-3 and MCO-5.
The activities remain at values in the range of the EPA
drinking water standard (8 pCi/L) and the DOE DCG
for a DOE-maintained drinking water system
(40 pCi/L). It appears that strontium-90 has been re-
tained by adsorption or mineral precipitation within
the upstream portion of the alluvium. The level of
strontium-90 has risen gradually at downstream wells
MCO-5 and MCO-6 over the last 20 years suggesting
that the mass of the radionuclide is moving slowly
downstream.

We detected plutonium isotopes at Mortandad at
GS-1, MCO-3, and MCO-5 in 2001. Both isotopes
have been detected at Mortandad at GS-1 and MCO-3
at levels near the DOE public dose DCGs (30 pCi/L
for plutonium-239, -240 and 40 pCi/L for plutonium-
238) over the past few years, but the levels have
decreased recently. Values at other alluvial observa-
tion wells except for MCO-4 and MCO-7.5 have been
near the detection limit in the 1990s. Plutonium hasin
general been detected in all aluvia observation wells
in Mortandad Canyon but appears to be decreasing in
activity at downstream locations.
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E. Groundwater and Sediment Sampling at San
Ildefonso Pueblo

To document the potential impact of Laboratory
operations on lands belonging to San |ldefonso Pueblo,
DOE entered into a Memorandum of Understanding
(MOU) with the Pueblo and the Bureau of Indian
Affairsin 1987 to conduct environmental sampling on
pueblo land. This section deals with hydrologic and
sediment sampling. Figures 5-21 and 5-22 show the
groundwater, surface water, and sediment stations
sampled on San |ldefonso Pueblo. Aside from stations
shown on those figures, the MOU also specifies
collection and analysis of additional water and sedi-
ment samples from sites that have long been included
in the Laboratory’s Environmental Surveillance
Program, as well as sampling of storm runoff in Los
Alamos Canyon. These locations appear in Figures 5-3,
5-4, 5-5, and 5-11. We discuss the results of these
analyses in previous sections.

1. Groundwater

Table 5-20 lists the results of radiochemical analyses
of groundwater samples for 2001. The table also lists
the total propagated one-sigma analytical uncertainty
and the analysis-specific minimum detectable activity
where available. Uranium was analyzed by isotopic
methods; total uranium was calculated from these
values using specific activities for each isotope.

To emphasize values that are detections, Table 5-21
lists radionuclides detected in groundwater samples.
Detections are defined as values exceeding both the
analytical method detection limit (where available) and
three times the individual measurement uncertainty.
Qualifier codes are shown because some analytical
results that meet the detection criteria are not detec-
tions: in some cases, the analyte was found in the lab
blank or was below the method detection limit, but the
analytical result was reported as the minimum detect-
able activity. Because gross alpha and gross beta are
usually detected, we indicate in Table 5-21 only
occurrences of these measurements above threshold
values. The specific levelsare 5 pCi/L for gross alpha
and 20 pCi/L for gross beta and are lower than the EPA
MCLs or screening levels.

The right-hand columns of Table 5-21 indicate
radiochemical detectionsthat are greater than one-half
of the DOE DCGs for public dose for ingestion of
environmental water or the standards shown. Several
groundwater values (gross alphavaluesin two San
Ildefonso Pueblo water wells) exceeded half the DOE
public dose DCG valuesin 2001. This gross aphais
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due to naturally occurring uranium in the water. The
EPA MCL for gross alpha does not include the
contribution to gross alpha by uranium.

See Section D in this chapter for a discussion of
most of the groundwater stations (wells and springs)
listed in the MOU. The present section focuses on the
San Ildefonso Pueblo water supply wells.

In 2000, numerous apparent detections of pluto-
nium isotopes (most near the detection limit) occurred
in regional aquifer well and spring waters. Analysis of
laboratory or field duplicates, done for many of the
samples, did not support any of the apparent detec-
tions (and contradicted many of them). As plutonium
isotopes are not regularly found in these waters, it is
likely that the results were analytical artifacts. We
collected additional samplesin 2001 to check for the
possibility of plutonium occurrence at these stations;
none of the stations had plutonium detected. Four
analysesin Test Well 3 showed no detections of either
plutonium-238 or plutonium-239, -240. Sandia Spring
had one analysis, and Spring 2 had two. We sampled
San lldefonso wells on two different dates, and none
of the stations had plutonium detected. LA-5 had five
separate analyses for plutonium, Pajarito Well Pump 1
had six, Don Juan Playhouse Well had four, Otowi
House Well had five, and New Community Well had
four.

Asin previous years, the groundwater data for San
I1defonso Pueblo indicate the widespread presence of
naturally occurring uranium at levels approaching the
EPA drinking water limit. Naturally occurring uranium
concentrations near the EPA MCL of 30 ug/L are
prevalent in well water throughout the Pojoaque area
and San lldefonso Pueblo. The high gross alpha
readings for these wells are related to uranium
occurrence.

In 2001, New Community well had the highest
total uranium, 21 pg/L. The uranium concentrations at
Pajarito Well Pump 1 were about 33% of the standard.
These measurements are consistent with the levelsin
previous samples and with the relatively high levels of
naturally occurring uranium in other wells and springs
in the area.

The usual gross aphalevelsinthese wellsare
attributabl e to the presence of uranium. The gross
alphavalues in some wells were above the EPA
primary drinking water standard of 15 pCi/L but were
not detections because of high analytical uncertainties.
This standard applies to gross alpha from radionu-
clides other than radon and uranium.
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During the 1999 sampling, analytical laboratory
problems caused many apparent detections of stron-
tium-90 where it had not been seen previously. The
2000 and 2001 data support the conclusion that much
of the 1999 strontium-90 data were subject to analyti-
cal error; no strontium-90 was detected in any of these
wells.

The chemical quality of the groundwater, shown in
Table 5-24, is consistent with previous observations.
The sample from the Pajarito Well Pump 1 exceeded
the drinking water standard for total dissolved solids;
thislevel is similar to those previously measured. This
well also has a chloride concentration at 60% of the
New Mexico groundwater limit.

In 2001, surface water and groundwater samples
that the Environmental Surveillance Program col-
lected were analyzed for perchlorate. No samples
collected at San Ildefonso contained perchlorate. Our
investigations of analytical method performance
indicated that samples analyzed by the ion chromatog-
raphy method probably have a detection limit in the
neighborhood of 4 pg/L. Samples one of our analyti-
cal laboratories analyzed before April 25, 2001,
showed many false positives because the anal ytical
laboratory did not perform all the anion removal steps
possible in the EPA analytical method. Thus, many of
the apparent detections indicated in Table 5-25 are not
detections. A new method combining ion chromatog-
raphy and mass spectrometry shows promise, but,
during 2001, it was in development, and performance
using this method was poor. See Section F later in this
chapter for more information on this topic.

The fluoride values for some wells (Eastside
Artesian and Pajarito Pump 1) are about half the
NMWQCC groundwater standard of 1.6 mg/L, similar
to previous values. Several of the wells (Eastside
Artesian and Don Juan Playhouse) have alkaline pH
values above the EPA secondary standard range of 6.8
to 8.5; these values do not represent a change from
those previously observed in the area.

Many of the wells have sodium values significantly
above the EPA health advisory limit of 20 mg/L. The
value from Pgjarito Well Pump 1 is especially high.

Table 5-26 shows trace metal analyses. The boron
value in Pgjarito Well Pump 1 was 170% of the
NMWQCC groundwater limit of 750 pg/L. Thisvalue
was similar to those of past years. Otowi House Well
had detectable selenium.

We performed analyses for organic constituents on
selected springs and test wellsin 2001. The stations
sampled appear in Table 5-27. Some samples were
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analyzed for VOCs, SVOCs, and PCBs. LANL
rejected many of the possible organic detections the
analytical laboratory reported because the compounds
were either detected in method blanks (that is, they
were introduced during laboratory analysis) or
detected in trip blanks. Trip blanks go along during
sampling to determine if organic constituents come
from sample transportation and shipment. Table 5-28
shows organic compounds detected above the anal yti-
cal laboratory’s reporting level in 2001, as well as
results from blanks. Organics detected in groundwater
in 2001 include trichloroethane]1,1,1-] at the Otowi
House well.

2. Sediments

We collected sediments from San |ldefonso Pueblo
lands in Mortandad Canyon in 2001 from several
stations. The results of radiochemical analysis of
sediment samples collected in 2001 appear in Table
5-14. The table also lists the total propagated one-
sigma analytical uncertainty and the analysis-specific
minimum detectable activity where available. Ura-
nium was analyzed by isotopic methods rather than as
total uranium for most samplesin 2001; total uranium
was calculated from these values using specific
activities for each isotope.

To emphasize values that are detections, Tables
5-15 (river sediments) and 5-16 (reservoir sediments)
list radiochemical detections for values that are higher
than river or reservoir background levels and identify
values that are near or above SALs. Table 5-15 shows
all tritium detections regardless of screening levels.
Detections are defined as values exceeding both the
analytical method detection limit (where available)
and three times the individual measurement uncer-
tainty. Lab qualifier codes are shown because some
analytical results that meet the detection criteria are
not detections: in some cases, the analyte was found in
the lab blank or was below the method detection limit,
but the analytical result was reported as the minimum
detectable activity. Results from the 2001 sediment
sample analysis are generally consistent with histori-
cal data.

In Mortandad Canyon, the channel below the
sediment traps seldom has flow and isill defined. In
2001, we evaluated the location of sediment station
Mortandad at MCO-9 and moved it south to a more
recently active channel. A station Mortandad at
MCO-8.5 was added a short distance upstream. These
stations are on LANL property. Results from these two
stations are much higher than prior values from these
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stations (Figure 5-15) in Environmental Surveillance
Reports. In sediment radioactivity surveys during
1978 and 1981, Purtymun (1994) found cesium-137
values near MCO-9 ranging from 0.7 to 6.9 pCi/g,
bounding 2001 values of 3.1 to 5.7 pCi/g. For pluto-
nium-239, -240, Purtymun found values of 0.1 and
1.3 pCi/g, compared with 2001 values of 0.9 to

2.7 pCi/g. Comparison of the Purtymun (1994) data
with the 2001 data indicates no recent movement of
cesium into this vicinity.

In 2001, sediment samples from GS-1, MCO-5,
MCO-7, MCO-8.5, and MCO-9 in Mortandad Canyon
showed cesium-137 concentrations that ranged from
0.5 up to 5 times the SAL value. Median values since
1980 for cesium-137 at the first three of these stations
range up to six times greater than the SAL value.
Overall, cesium-137 levels at these three stations have
declined by factors of 5 to 35 since the early 1980s
because of lower cesium-137 discharges from the
RLWTF. In 2001, sediment samples near the Labora-
tory boundary had cesium-137 activity of 1.3t0 5.6
times background. The latter sample, afew feet on the
San Ildefonso Pueblo side of the boundary, had
3.2 pCi/g and was 60% of the SAL. A sample col-
lected in 1997 at this location had 2.2 pCi/g.

Sediments from the sampling station located on
San Ildefonso Pueblo lands at Los Alamos at Otowi
showed the activity of plutonium-239, -240 at 7 times
background. Below the confluence of LosAlamos and
Pueblo Canyons, plutonium-239, -240 activities are
about 40 times background at Los Alamos at Totavi.
These values are within the range of previous mea-
surements at these stations. See Section C.3in this
chapter for a more detailed discussion.

F. Sampling Procedures, Analytical Procedures,
Data Management, and Quality Assurance

1. Sampling

The Draft Quality Assurance Project Plan (ESH-18,
as per the DOE-AL Model SOPfor Data Validation
1996) is the basic document covering sampling
procedures and quality assurance (QA). All sampling
is conducted using strict chain-of-custody procedures,
as described in Gallaher (1993). The completed chain-
of-custody form serves as an analytical request form
and includes the requester or owner, sample barcode
number, program code, date and time of sample
collection, total number of bottles, the list of analytes
to be measured, and the bottle sizes and preservatives
for each analysis required.
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The“F/UF” column on the tables of analytical
results shows a“UF” for nonfiltered samples and an
“F” for samples that were filtered through a 0.45-
micron filter. We field-filtered radionuclide and metals
samples collected at the White Rock Canyon springs
to minimize the effects of surface soils and to repre-
sent groundwater surfacing at the springs. We al'so
field-filtered surface water samples that were col-
lected for metals analysis. This procedure allows for
comparison of analytical results with NMWQCC
standards. These standards are mainly for dissolved
concentrations, except the mercury and selenium
standards that are based on total concentrations.
Samples we submitted for analysis of mercury and
selenium were not filtered in the field and were
analyzed to determine total concentration.

Automated samplers located at gaging stations
(Shaull et al., 2001) collected storm runoff. In 2001
homogenization, and filtering if requested, of runoff
samples took place at the analytical laboratory. If the
automated sampler collected an adequate volume of
water, both unfiltered (for total analyte concentration
analysis) and filtered (for dissolved analyte analysis)
analysis of the samples were requested. If the volume
was insufficient, we requested analysis of only the
unfiltered samples.

In 2001, we sent samplesto four commercial
analytical |aboratories and one university research
laboratory: General Engineering Laboratories, Inc.
(GEL), Acculabs, Inc. (Acculabs), Edward S. Babcock
& Sons, Inc. (ESB), the New Mexico Scientific
Laboratory Division (SLD), and the University of
Miami Tritium Laboratory (UoM).

New contracts with GEL and Acculabs were let in
2001. The new contracts required those |aboratories to
follow the Model Statement of Work for Analytical
Laboratories (DOE-AL SOW) that was prepared for
the DOE Albuquerque Operations Office (AQA 2000).
An addendum describing specific requirements and
guidelines for analysis of storm runoff, industrial
wastewater, base flow, snowmelt, groundwater, and
sediment samples accompanied the DOE-AL SOW.
GEL and Acculabs were audited against the DOE-AL
SOW in 2001, using procedures that the DOE-AL
Analytica Management Program developed (see
AGRA [1998] for a description of the procedures).
GEL and Acculabs were awarded contracts only after
they demonstrated that they met the requirements
described in the DOE-AL SOW.
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2. Analytical Procedures

a. Metalsand Major Chemical Constituents.
Storm runoff samples, base flow, snowmelt, and fire-
related storm runoff samples are analyzed by methods
consistent with 40 CFR 136.3. Groundwater samples
and sediments are analyzed using EPA SW-846
methods.

b. Radionuclides. Radiochemical analysisis
performed using methods as updated in Gautier (1995)
or described in the DOE-AL SOW. Radiological
detection limits are cal culated according to the
equations in the DOE-AL SOW. Sources of uncer-
tainty that are included in the total propagated
uncertainty associated with radiological results
include both counting uncertainties and sample
preparation (measurement) contributors.

We preserve water samplesin the field for radio-
chemical analyses with nitric acid to a pH of 2 or less.
Before 1996, the analytical laboratories filtered the
preserved water samples. Samples collected in 1996
and after were preserved in the field as before but
were not filtered by the laboratories. We collect a
separate, unpreserved sample for tritium analysis.

Sediment samples are screened through a number-
12 US-standard testing sieve before digestion. The
sieve meetsASTM E-11 specifications and screens out
materials larger than 1.7 mm.

When trace-level tritium analyses are required, we
ship samples to the University of Miami Tritium
Laboratory. These samples are collected and analyzed
according to procedures described in Tritium Labora-
tory (1996).

Negative values are sometimes reported in radio-
logical measurements. Negative numbers occur
because radiochemistry counting instrument back-
grounds must be subtracted to obtain net counts.
Because of slight background fluctuations, individual
values for samples containing little or no activity can
be positive or negative numbers. Although negative
values do not represent a physical reality, we report
them as they are received from the analytical labora-
tory. Valid long-term averages can be obtained only if
negative values are included in the analytical results.

Infrequent situations exist where net counts are
zero, or about zero, resulting in values with an
associated uncertainty of zero. In both cases, the
problem is not considered significant as the result will
be considered a nondetect in either case.

210

The first case involves net counts of zero. In order
to propagate uncertainties, the relative uncertainties,
in quadrature, are summed (total propagated uncer-
tainty [TPU]). The resulting relative uncertainty is
then multiplied by the result to arrive at the actual
uncertainty. If the result is zero, multiplying any
number by zero will result in zero, and the uncertainty
will thus also be zero. GEL’s reporting policy in 2001
was to not report TPUs of zero when activities of
samples were zero but instead to report aTPU of 1, as
adefault value, when activities of samples were zero.

The second case, where activities are close to zero,
isareporting issue involving significant digits. For
these low activities, alarge number of leading zeros
may be reported to provide aresult with the requisite
number of significant digits. However, the situation is
the same; these values should be considered to be
zero, or nondetects.

c¢. Organic Compounds. See Table A-9 for
organic methods and analytes of surface water,
groundwater, and sediment analysis. Tables A-10-13
list the specific compounds that are analyzed in each
suite. All samples we submit for organic chemistry
analyses are collected in brown glass bottles, and the
aqueous VOC samples are preserved with hydrochlo-
ric acid. A trip blank or field blank always accompa-
nies the VOC samples. In addition, most analytical
methods require the analysis of laboratory-prepared
method blanks or instrument blanks with each batch of
samples. Organic target analytes that are detected in
these blanks indicate contamination from the sampling
or analytical environments. Certain organic com-
pounds used in analytical laboratories are frequently
detected in blanks. That is, contamination introduced
by the laboratories is common for these compounds.
These compounds include acetone, methylene
chloride, toluene, 2-butanone, di-n-butyl phthalate,
di-n-octyl phthalate, and bis(2-ethylhexyl)phthal ate
(Fetter 1993).

3. Data Management and Quality Assurance

a. Data Management. GEL and Acculabs
submitted Level 4 data packages (comprehensive data
packages that include information about all quality
control, chromatograms, etc.) to ESH-18 both elec-
tronically and in paper report form. We use an internal
database to track the status of analyses submitted
electronically, and final analytical results are also
stored in that database. ESB, SLD, and UoM submit-
ted Level 2 data packages (analytical results and
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associated quality control summaries only) in paper
report form. Analytical data are validated according to
the specifications of the DOE-AL Model Data
Validation Procedure (AQA 2001). Table 5-4 lists
qualifier and validation flag codes that accompany
2001 sediments and water data. The ESH-18 sample
management representative performs technical
oversight of analytical laboratories, with the assistance
of the DOE-AL Analytical Management Program.

b. Quality Assurance. The DOE-AL SOW for
analytical chemistry gives detailed requirements for
the content of subcontract laboratory QA plans. The
DOE-AL SOW also describes the exact requirements
for handling ESH-18 samples, from initial sample
receipt to the final data report. All of the applicable
reguirements for batch quality control (QC), which
may include method blanks, matrix spikes, laboratory
control samples, calibration verifications, detection
limit verifications, etc., are discussed in that docu-
ment.

In addition to batch QC performed by |aboratories,
ESH-18 may submit blind field QC samples to test
analytical laboratory proficiency and spot check for
analytical problems. These performance evaluation
(PE) samplesinclude blanks, field duplicates, and
occasionally samples spiked with known amounts of
analyte.

Performance evaluation blanks (PEB) are blank
water samples with deionized water from a known
source. Field blanks (FB) aid in the detection of
contamination encountered during sampling events.
Field blanks are collected during sampling events.
Sample containers are filled with DI water brought to
the sampling site in a clean container. The field blanks
are preserved and analyzed in the same manner as the
samples collected for environmental surveillance.
Analysis of field blanks can indicate the introduction
of contaminants to samples by cross-contamination,
materials suspended in air and water, and by physical
contamination (e.g., any sediment introduced to the
sample during sampling).

Tables 5-29, 5-30, and 5-31 present the analytical
results for the blanks. Tables 5-32, 5-33, and 5-34
present detections of analytes in performance evalua-
tion blanks and field blanks. The detectionsin the
field blanks indicate contamination that may have
been introduced to the samples at the time of sample
collection. In many cases, however, the quality of the
source of the DI water used in the blanks appears to be
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in question. Several PEBs and FBs contained small,
but measurable, amounts of various analytes, includ-
ing a number of metals (e.g., aluminum, copper, iron,
and zinc) and general inorganic analytes (e.g., silica
and sodium). The source of the DI water was up-
graded at the end of the 2001 sampling season with a
deionization filter that is designed to deliver high-
purity DI water.

The analytical result tables present the analytical
results for the field duplicates. We did not submit PE
samples for sediment analyses because soil PE
samples are easily recognized by analytical laborato-
ries. Similarly, PE samples are easily distinguishable
from storm runoff. Because of this, we do not send
PE samples with storm runoff samples.

The analytical laboratories following the DOE-AL
SOW are also required to participate in several
independent national performance evaluation pro-
grams: the Environmental Measurement Laboratory
Quality Assessment Program (QAP) and the Depart-
ment of Energy Mixed Analyte Performance Evalua-
tion Program (MAPEP) for radiochemistry analysis
and the EPA Water Supply (WS), the EPA Water
Pollution (WP), the EPA NPDES (DMRQA), and the
MAPEP programs for organic and inorganic constitu-
ents.

The QAP is designed to test the quality of the
environmental measurements that its contractor
laboratories report to DOE. The Environmental
M easurements L aboratory (EML) administers the
QAP for the DOE Office of Environmental Manage-
ment (EM). The QAP meets the requirements of DOE
Order 414.1A, which requires DOE facilities to
substantiate, by an external assessment, the quality of
radiochemical analyses by their subcontract analytical
laboratories. The QAP Web site describes the history
and objectives of the program in detail, along with
access to the QAP reports (http://mww.eml.doe.gov/
gap).

The Mixed Analyte Performance Evaluation
Program (MAPEP) is another external, independent
program that includes radionuclides and hazardous
waste contaminants that are covered by the Resource
Conservation and Recovery Act (RCRA). The
Radiological and Environmental Sciences Laboratory
(RESL), a government-owned and government-
operated (GOGO) laboratory, administers MAPEP.
RESL islocated at the Central Facilities Area of the
Idaho National Engineering and Environmental
Laboratory (INEEL). The MAPEP Web site describes
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the history and objectives of the program in detail and
provides access to MAPEP reports (http://
www.inel.gov/resl/mapep/).

The WS, WP, and DMRQA programs are EPA-
reguired programs supporting ground water and
wastewater compliance programs. Commercial
National Environmental Laboratory Accreditation
Conference (NELAC)-certified performance-testing
organi zations administer these programs. See the EPA
and DMRQA Web sites (http://mww.epa.gov/
water science/methods/wswpinfo.html and http://
www.dmrga.com) for the history and objectives of
these programs, along with performance data.

Categories of results from all of these PE programs
are (1) acceptable (result within the two-sigma
acceptance range), (2) acceptable with warning (result
within the three-sigma acceptance range), and (3) not
acceptable (result outside the three-sigma acceptance
range). The laboratoriesinitiate internal corrective
actions when PE results are categorized as not
acceptable, and those corrective actions are spot-
checked during various laboratory oversight activities.

PE Sample Results Summariesfor Analytical
Laboratories

General Engineering Laboratories, Inc.

ESH-18 submitted field blank water samples to
GEL. Results for all analytes except toluene and
methylene chloride were generally below the detection
limit, and when results were above the detection limit,
they were generally attributable to laboratory contami-
nation; that is, the analyte was also detected in the
batch preparation blank. Blank results not attributable
to laboratory contamination were random and did not
repeat between sampling events. Toluene and methyl-
ene chloride (both common laboratory contaminants)
were detected in a significant number of field blanks.
An investigation by the laboratory found chronic
random low-level laboratory contamination for these
analytes and led to a corrective action for reduction of
low-level false positives.

Analysis of the QAP samplesin soil and water had
“acceptable” or “acceptable with warning” scores for
all radionuclides. The MAPEP-00-S7 strontium-90 in
soil result and the MAPEP-00-W8 strontium-90 in
water were scored as not acceptable, and the MAPEP-
01-S8 americium-241 in soil was scored as not
acceptable. The laboratory subsequently instituted
corrective actions for these failures. A detection of
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americium-241 in a DI water blank submitted to the
laboratory had a value less than three times the
minimum detectable activity, and the value, as per the
DOE-AL Model Data Validation Procedure, is deemed
estimated. Uranium-234, plutonium-238, and
amercium-241 were detected in various field blanks.
The QC associated with all of these samples does not
indicate problems with the analysis. Both of the
samples indicating the presence of amercium-241
were submitted to GEL before the corrective action
for americium-241 in soil. “Acceptable’ or “accept-
able with warning” scores were achieved for all other
radionuclides, including americium-241 in water,
analyzed in the MAPEP program.

Several organic and inorganic analytesin the
MAPEP samples had scores of “not acceptable.” All
of the organic and inorganic analytes included in the
MAPEP program are also included in the WS, WP,
and DMRQA programs. All analytesin the MAPEP
samples with “not acceptable” results were analyzed
with “acceptable” results in these programs.

The QC associated with ahigh TDS value in one
DI water blank did not indicate laboratory analysis
problems. The sample aso contained a small, but
measurable, amount of nitrate. Another blank sample
had a high specific conductance value. Other samples
also had small, but measurable, concentrations of
various ions. These detections indicate the known
source of DI water used for blanks may have not been
of sufficiently high quality, and, as mentioned above,
we upgraded the source of the DI water at the end of
the 2001 sampling season with a deionization filter
that is designed to deliver high-purity DI water.

“Acceptable” or “acceptable with warning” scores
were achieved for all organic and inorganic constitu-
ents in the DMRQA program. Several organic and
inorganic analytes in the WS and WP programs were
scored as “ unacceptable.” The laboratory re-ordered
blind P