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In Memoriam

©

Two people, both key players in the development of environmental reports, died this year. Bill Purtymun was
instrumental in developing the science of environmental monitoring and initiating this series of environmental reports.
Louisa Lujan-Pacheco served for several years as the report’s editor and helped transform it into the widely distributed and
easily read publication that it is today. These two Los Alamos National Laboratory staff members touched the lives of all
who knew them. The Laboratory honors their contributions to our environmental monitoring program.

William D. (Bill) Purtymun
February 26, 1927-May 19, 1999

Bill Purtymun’s career spanned over 40 years as a
geologist and hydrologist associated with the Los Alamo
National Laboratory—15 years as a US Geological Surve
(USGS) employee assigned to the Laboratory and from
1969 on as a University of California employee. Bill
authored and contributed to over 100 Laboratory publica
tions and to over 50 USGS special reports and studies.
Bill established water quality monitoring as a Laboratory
activity and was a founding author of the Laboratory’s
annual Environmental Surveillance Report, which now
goes back almost 30 years.

Bill was born in Clemenceau, a central Arizona smelte
town. Clemenceau later became a ghost town, which
caused Bill a good deal of grief during his “Q” clearance
recertifications.

The Laboratory recognized Bill's career achievements
in 1995 with the publication of his magnum opus “Geo-
logic and Hydrogeologic Records...in the Los Alamos
Area,” a compilation of 40 years of hydrologic data on
the Pajarito Plateau.

Besides his career achievements and contributions to
the understanding of the geology and hydrology of the
area, Bill was also known for his caring and supporting
attitude in mentoring his junior colleagues at the Labora-
tory. Bill always took the time to show aspiring geologist
and hydrologists “the ropes,” and he had a profound and
positive influence on many careers at the Laboratory and
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in the environmental surveillance field.

Louisa Lujan-Pacheco
May 29, 1968-July 25, 1999

Louisa Lujan-Pacheco, a writer-editor with Los Alamos
National Laboratory, died on July 25, 1999. She was a

by graduate of Santa Fe High School and held a bachelor's

degree in English Literature and a Master’s of English

in technical writing. Louisa received both state- and
national-level awards as a collaborator on environmental
publications.

Her career at the Laboratory began in 1993 in the Com-
munication Arts and Services Group; she served on assign-
ment to three other groups: Stakeholder Involvement,
Ecology, and Applied Theoretical and Computational Phys-
ics. While working with us here in the Ecology Group, her
main task was editing and overseeing the publication of the
last five issues of this annual repdefvironmental Sur-
veillance at Los AlamosShe authored several articles in
the award-winning-or the Seventh Generation—Environ-
ment, Safety, and Health at Los Alamos National Labora-
tory: A Report to Our Communities

As a working mother of two small children, she took
time to pursue two of her passions—women’s rights and
family rights.

At the Laboratory, she was greatly respected for organiz-
ing initiatives for the Women'’s Diversity Working Group,
especially in the area of dependent care for the children of
Laboratory workers. Louisa was a superb athlete who kept
proving there were no obstacles big enough to stop her.

We remember Louisa most for her vibrant personality,
enthusiasm, winning smile, and positive outlook.
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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 comply with applicable federal, state, and local environ-
mental laws and regulations, executive orders, and departmental policies. Additional data, beyond the minimum
reguired, are also gathered and reported as part of the Laboratory’s efforts to ensure public safety and to monitor
environmental quality at and near the Laboratory.

Chapter 1 provides an overview of the Laboratory’s major environmental programs. Chapter 2 reports the
Laboratory’s compliance status for 1998. 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 arein the back of the report. Appendix A explains the standards for environmental contaminants, Appendix
B explains the units of measurements used in this report, and Appendix C describes the Laboratory’s technical
areas and their associated programs.

We' ve aso enclosed a booklet, Overview of Environmental Surveillance during 1998 that briefly explains
important concepts, such as radiation, and provides a summary of the environmental programs, monitoring
results, and regul atory 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

Robert Prommel
Ecology Group, LosAlamos National Laboratory
P.O. Box 1663, MSM 887
LosAlamos, NM 87545
Telephone: 505-665-3070
e-mail: bpromme @anl.gov

Thisreport isalso available on the World Wide Web at
http://lib-www.lanl.gov/pubs/la-13633.htm
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1. Introduction

Abstract

This report presents environmental data that characterize environmental
performance and addresses compliance with environmental standards and
requirementsat L osAlamosNational L aboratory (LANL or thelL aboratory) during
1998. The Laboratory routinely monitors for radiation and for radioactive and
nonradioactive materialsat L aboratory sites, aswell asat sitesin the surrounding
region. LANL uses the monitoring results to determine compliance with
appropriate standards and to identify potentially undesirable trends. This
information is then used for environmental impact analyses, site planning, and
annual operational improvements. Data wer e collected in 1998 to assess external
penetrating radiation and concentrations of chemicals and radionuclidesin stack
emissions, ambient air, surfacewater sand groundwaters, thedrinking water supply,
soilsand sediments, foodstuffs, and biota. Using comparisonswith standardsand
regulations, this report concludes that environmental effects from Laboratory
operationsaresmall and do not poseathreat to the public, L abor atory employees,

or the environment. Laboratory operations were in compliance with all

environmental regulations.

A. Laboratory Overview

1. Introduction to Los Alamos National
Laboratory

In March 1943, a small group of scientists cameto
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. 1n 1947, Las Alamos Laboratory
became L os 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 through
the Department of Energy (DOE) LosAlamos Area
Office (LAAO) and the Albuquerque Operations
Office.

The Laboratory’s original mission to design,
develop, and test nuclear weapons has broadened and
evolved as technologies, US priorities, and the world
community have changed. LosAlamos National
Laboratory is a multiprogram facility with the central
mission of reducing the global nuclear danger,
including four major components:;
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» ensure that the national nuclear stockpileis
reliable and safe;

» manage the production and use of nuclear
materials,

 ensure that the environment is both restored from
past nuclear activities and minimally impacted
by future activities; and

» develop technology and processes to eliminate
the proliferation of nuclear materials and

weapons capability.

The Laboratory will continueitsrole in defense,
particularly in nuclear weapons technology, and will
increasingly use its multidisciplinary capabilities to
solve important civilian problems, including initia-
tivesin the areas of health, national infrastructure,
energy, education, and the environment (LANL 1998).

2. Geographic Setting

The Laboratory and the associated residential and
commercial areas of LosAlamos and White Rock are
located in Los Alamos County, in north-central New
Mexico, approximately 60 miles north-northeast of
Albuguergue and 25 miles northwest of Santa Fe
(Figure 1-1). The 43-square-mile Laboratory is
situated on the Pajarito Plateau, which consists of a
series of finger-like mesas separated by deep east-to-
west oriented canyons cut by intermittent streams.
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Mesa tops range in elevation from approximately
7,800 feet on the flanks of the Jemez Mountains to
about 6,200 feet above the Rio Grande Canyon.

Most Laboratory and community developments are
confined to mesatops. The surrounding land is
largely undeveloped, and large tracts of land north,
west, and south of the Laboratory site are held by the
Santa Fe National Forest, Bureau of Land Manage-
ment, Bandelier National Monument, General Ser-
vices Administration, and Los Alamos County. The
Pueblo of San Ildefonso borders the Laboratory to the
east.

The Laboratory is divided into technical areas
(TAs) that are used for building sites, experimental
areas, waste disposal locations, roads, and utility
rights-of-way (see Appendix C and Figure 1-2).
However, these uses account for only a small part of
the total land area; most 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. Threelocal major faults constitute the mod-
ern rift boundary and each is potentially seismogenic.
Recent studies indicate that the seismic surface rup-
ture hazard associated with these faultsis localized
(Gardner et al., 1999). Most of the finger-like mesas
in the Los Alamos area (Figure 1-3) are formed from
Bandelier Tuff, which includes ash fall, ash fall pum-
ice, and rhyolite tuff. The tuff is more than 1,000 feet
thick in the western part of the plateau and thins to
about 260 feet eastward above the Rio Grande. It was
deposited as a result of major eruptions in the Jemez
Mountains' volcanic center about 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. Chino Mesa basalts
interfinger with the conglomerate along the river.
These formations overlie the sediments of the Santa
Fe Group, which extend across the Rio Grande Valley
and are more than 3,300 feet thick.

Surface water in the Los Alamos area occurs
primarily as short-lived or intermittent reaches of
streams. Perennia springs on the flanks of the Jemez
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Mountains supply base flow into upper reaches of
some canyons, but the volume is insufficient 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 aluviumin
canyons, (2) perched water (a body of groundwater
above aless permeable layer that is separated from the
underlying main body of groundwater by an unsatur-
ated zone), and (3) the main aquifer of the Los Alamos
area.

The main aquifer of the LosAlamos areaisthe
only aquifer in the area capable of serving asa
municipal water supply. Water in the main aquifer is
under artesian conditions under the eastern part of the
Pajarito Plateau near the Rio Grande (Purtymun and
Johansen 1974). The source of recharge to the aquifer
is presently uncertain. Isotopic and chemical compo-
sition of some waters from wells near the Rio Grande
suggest that the source of water underlying the eastern
part of the Pagjarito Plateau may be the Sangre de
Cristo Mountains (Blake et a., 1995). Groundwater
flow along the Rio Grande rift from the north is
another possible recharge source. The main aquifer
discharges into the Rio Grande through springsin
White Rock Canyon. The 11.5-mile reach of the river
in White Rock Canyon between Otowi Bridge and the
mouth of Rito de los Frijoles receives an estimated
4,300 to 5,500 acre-feet annually from the aquifer.

4. Ecology and Cultural Resources

The Pgjarito Plateau is a biologically diverse and
archaeologically rich area. The plants and animals
found on or near LANL property include approxi-
mately 500 plant species, 29 mammal species, 200
bird species, 19 reptile species, 8 amphibian species,
and hundreds of insect species. Roughly 20 plant and
animal species are designated as a threatened species,
an endangered species, or a species of concern at the
federal and/or state level.

Approximately 70% of DOE land in Los Alamos
County has been surveyed for prehistoric and historic
cultural resources, and about 1,470 sites have been
recorded. More than 85% of the ruins date from the
14th and 15th centuries. Most of the sitesare found in
the pifion-juniper vegetation zone, with 80% lying
between 5,800 and 7,100 feet in elevation. Almost
three-quarters of all ruins are found on mesa tops.
Approximately 500 buildings and structures are being
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evaluated for eligibility to be placed on the National
Historic Register.

B. Management of Environment, Safety, and
Health

1. Introduction

The protection of workers, the public, and the
environment is aresponsibility of every Laboratory
worker. Workers, and their line management through
the Laboratory Director, are responsible for conduct-
ing al of their activitiesin an environmentally sound
manner. Technical and administrative responsibility
and authority have been delegated to the Environment,
Safety, and Health (ESH) Division for environmental
monitoring and surveillance and to the Environmental
Management (EM) Program for environmental
restoration and centralized waste management
responsibilities.

2. Integrated Safety Management

In 1998, the Laboratory Director issued an
environmental, safety, and health (ES&H) policy that
stated that “safety isfirst at LANL” and listed
Laboratory goals as

e zeroinjuries and illnesses on the job,

e zeroinjuries and illnesses off the job,
 zero environmental incidents,

 zero ethicsincidents,

 zero people mistreatment incidents, and
 zero safeguards and security violations.

Integrated Safety Management is the Laboratory’s
management system for performing work safely and
for assuring protection of employees, the public, and
the environment. The term “integrated” indicates that
the safety management system is a normal and natural
element in performing the work; safety isn't awork-
place addition, it is how the Laboratory does business.

The Integrated Safety Management system
provides the framework for an environmental
management system with the following objectives:

» conduct Laboratory operationsin full compliance
with all environmental laws and regulations;

» prevent adverse environmental impacts and
enhance environmental protection; and

 adopt proactive approachesto achieve
environmental excellence. For example, itis
better to minimize waste generation, wastewater
discharges, air emissions, ecological impacts,
and cultural impacts than to have to clean up
problems.

3. Environment, Safety, & Health Division

The 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 reguirements and
reporting requirements of DOE Orders 5400.1 (DOE
1988), 5400.5 (DOE 1990), and 231.1 (DOE 1995).

The ESH Division provides line managers with
assistance 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 thisreport. With assistance from the
Laboratory Counsel, ESH Division helps to define and
recommend L aboratory policies with regard to
applicable federal and state environmental regulations
and laws and DOE orders and directives. ESH
Division is responsible for communicating environ-
mental policiesto Laboratory employees and for
ensuring that appropriate environmental training
programs are available. The environmental surveil-
lance program resides in four groups in ESH Divi-
sion—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 general
location of monitoring stationsis presented in maps in
thisreport. For 1998, over 250,000 analyses for
chemical and radiochemical constituents were
performed on more than 12,000 environmental
samples. Samples of air particles and gases, water,
soils, sediments, foodstuffs, and associated biota are
routinely collected at monitoring stations and then
analyzed. The results of these analyses help identify
impacts of LANL operations on the environment.
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Additional samples are collected and analyzed to
obtain information about particular events, such as
major surface water runoff events, nonroutine re-
leases, or special studies. Methods and procedures for
acquiring, analyzing, and recording data are presented
later in this report in Chapters 2, 3, 4, 5, and 6.
Information about environmental standardsis pre-
sented in Appendix A.

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. Various environmental surveillance
programs are conducted to evaluate the potential
impact of Laboratory emissions on the local environ-
ment and public health. These programsinclude
measuring direct penetrating radiation, meteorol ogical
conditions, and stack emissions and sampling for
ambient air contaminants. Chapter 4 contains a
detailed exploration of the methodologies and results
of the ESH-17 air monitoring and surveillance
program for 1998. Personnel from ESH-17 monitor
meteorological conditions to assess the transport of
contaminants in airborne emissions to the environment
and to aid in forecasting local weather conditions.
Chapter 4 summarizes meteorological conditions
during 1998 and provides a climatological overview
of the Pgjarito Plateau.

Dose Assessment. ESH-17 personnel
calculate the radiation dose assessment that is pre-
sented in Chapter 3, including the methodology and
assessments for specific pathways to the public and
the environment.

b. Water Quality and Hydrology. Personnel
from ESH-18 are responsible for providing environ-
mental 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 regulations. Clean
Water Act, National Pollutant Discharge Elimination
System (NPDES), and Section 404/401 Dredge and
Fill Permitting; Safe Drinking Water Act; New
Mexico Drinking Water Regulations; New Mexico
Water Quality Control Commission Regulations;
Federal Insecticide, Fungicide, and Rodenticide Act;
and New Mexico Pesticide Control Act. Surveillance
programs and activities include groundwater, surface
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water, and sediments monitoring; water supply
reporting for Los Alamos County; and the Groundwa-
ter Protection Management Program. Chapter 2
contains documentation on the Laboratory’s compli-
ance status with water quality regulations and reports
on the closeout of the NPDES Federal Facilities
Compliance Agreement. Chapter 5 presents results of
the data collected and analyzed by ESH-18 personnel
from routine monitoring.

¢. Hazardous and Solid Waste. ESH-19
personnel provide services in developing and monitor-
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. The Laboratory’s compliance status
with hazardous and solid waste regulationsis pre-
sented in Chapter 2.

d. Ecology. Personnel in ESH-20 investigate
and document biological and cultural resources within
the Laboratory boundaries; prepare environmental
reports, including Environmental Assessments
reguired under NEPA; and monitor the environmental
impact of Laboratory operations on soil, foodstuffs,
and associated biota. Chapter 2 documents the 1998
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 at the Laboratory.

4. Environmental Management Program

a. Waste Management. Waste management
activities are focused on minimizing the adverse
effects of 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, mixed waste, hazardous waste,
and nonhazardous waste.
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In 1997, the Laboratory became the first DOE site
granted authority to certify TRU waste for shipment to
the Waste Isolation Pilot Plant (WI1PP). The EM-Waste
Management Program certified waste during 1998 and
shipped the first truckload of TRU waste to WIPP on
March 25, 1999.

b. Pollution Prevention. The Laboratory’s
Environmental Stewardship Office (EM-ESO)
coordinates the integrated L aboratory pollution
prevention program. Specific amounts of source
material reduction and recycling are provided in
Section 2.B.1.i. Descriptions of successful pollution
prevention projects are presented in Section 2.E.2.
Other waste management activities that reduce waste
generation include the following:

 continuing financial incentives for waste
reduction and innovative pollution prevention
idess,

 developing databases to track waste generation;
and

» providing pollution prevention expertise to
L aboratory organizations in source reduction,
material substitution, internal recycle/reuse,
lifetime extension, segregation, external recycle/
reuse, volume reduction, and treatment.

In 1998, the EM-ESO published The Los Alamos
National Laboratory 1998 Environmental Stewardship
Roadmap, in accordance with the Hazardous and Solid
Waste Amendments Module VI of the RCRA
Hazardous Waste Permit and 40 CFR 264.73. This
document is available at http://emeso.lanl.gov/
publications on the World Wide Web.

Two of the six Laboratory environmental excel-
lence goals have an environmental focus: zero
environmental incidences and zero RCRA violations.
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 incidents and
zero RCRA violationsisto eliminate their source.
This goal is being accomplished by continuously
improving operations to achieve

* zerowaste,
 zero pollutants released,
e zero natural resources wasted, and

» zero natural resources damaged.

c. Environmental Restoration Project. The
Environmental Restoration (EM/ER) Project at the
Laboratory augments the Laboratory’s environmental
surveillance program by identifying and characteriz-
ing potential threats to human health and the environ-
ment from past Laboratory operations and by mitigat-
ing those threats through corrective actions that
comply with applicable environmental regulations.
Corrective actions may include source containment to
prevent contaminant migration, controls on future land
use, and excavation and/or treatment of the source to
remove or, at a minimum, reduce chemical and/or
radiological hazards to acceptable human health and
environmental levels. The project, operating out of
the EM Program, also oversees decontamination and
decommissioning of surplus facilities at the Labora-
tory.

The EM/ER Project at the Laboratory responds to
two federal laws: RCRA, which is the statutory basis
for the EM/ER Project at the Laboratory; and the
Comprehensive Environmental Response, Compensa-
tion, and Liability Act, which offers a reference for
remediating sites at the Laboratory that contain certain
hazardous substances not covered by RCRA. The
Hazardous and Solid Waste Amendments to RCRA
mandate that certain facilities, including the Labora-
tory, that store, treat, and dispose of hazardous wastes
operate under aformal permit system. The corrective
action provisions of the RCRA permit are contained in
Module VI of the Laboratory’s Hazardous Waste
Permit. The Environmental Protection Agency (EPA)
and the New Mexico Environment Department
(NMED) regulate the Laboratory’s corrective action
program under RCRA. DOE has oversight for those
sites not subject to RCRA and for the decommission-
