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Preface

“Environmental Surveillance at Los Alamos” reports are prepared annually by the Los Alamos National Laboratory
(the Laboratory) as required by US Department of Energy Order 5400.1, entitled “General Environmental
Protection Program.”

These annual reports summarize environmental data that characterize the Laboratory’s compliance with applicable
federal, state, and local environmental laws and regulations, executive orders, and departmental policies.
Additional data, beyond the minimum required, is 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.

These annual reports are written to be useful to the many individuals, organizations, and governmental entities
interested in environmental monitoring at the Laboratory. Significant environmental efforts, special studies, and
environmental quality trends of interest are highlighted. This year’s report contains improved maps and new
graphs designed to further clarify important issues. A glossary of terms, a listing of report contributors, and other
supplementary information are included to aid the reader. Comments on how to improve the annual reports are
encouraged.

This report is prepared by the Los Alamos National Laboratory, Environment, Safety, and Health Division, for the
US Department of Energy.

Inquires or comments regarding these annual reports may be directed to the US Department of Energy, Office of

Environment and Projects, 528 35th Street, Los Alamos, NM, 87544, or to the Los Alamos National Laboratory,
Environment, Safety, and Health Division, P.O. Box 1663, MS K491, Los Alamos, NM, 87545.
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Foreword

This report was written for both the lay person and the scientist. Readers may have limited
or comprehensive interest in this report. We have tried to make it accessible to all without
compromising its scientific integrity. Following are directions advising each audience on how
best to use this document.

1. Lay Person with Limited Interest. Read Section I, the Executive Summary, which describes
the Laboratory’s environmental monitoring programs for this year. The report emphasizes
radiological emissions, dose calculations, and environmental regulatory compliance. A glossary
and a list of acronyms and abbreviations in the back of the report define relevant terms and acronyms.

2. Lay Person with Comprehensive Interest. Follow directions for the “Lay Person with
Limited Interest” given above. Summaries of each section of the report are in boldface type preceding
the technical text; read summaries of those sections that interest you. Further details are provided
in the text following each summary. Appendix A, Standards for Environmental Contaminants;
Appendix B, Units of Measurement; and Appendix C, Description of Technical Areas and Their
Associated Programs, may also be helpful.

3. Scientists with Limited Interest. Read Section I, the Executive Summary, to determine the
parts of the Laboratory’s environmental program that interest you. Then read the summaries and
technical details of these sections in the body of the report. Sections IX and X contain lists of
publications issued in 1994 and references, respectively.

4. Scientists with Comprehensive Interest. Read Section I, the Executive Summary, which
describes the Laboratory’s environmental programs this year. Read the major subdivisions of the
report; detailed data tables are included in each section. Appendix D contains supplementary
environmental information.

For further information about this report, contact the Los Alamos National Laboratory’s
Environmental Assessments and Resource Evaluations Group:

Environmental Assessments and Resource Evaluations Group
Los Alamos National Laboratory

P.O. Box 1663

Los Alamos, NM 87545

Attn: Julie Johnston

Mail Stop M887

Telephone: (505) 665-0231
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|. Executive Summary

ENVIRONMENTAL SURVEILLANCE AT

LOS ALAMOS DURING 1994

ABSTRACT

This report describes the environmental surveillance program at Los Alamos National
Laboratory (LANL or the Laboratory) during 1994. The Laboratory routinely monitors for
radiation and for radioactive and nonradioactive materials at (or on) Laboratory sites as well
as in the surrounding region. LANL uses the monitoring results to determine compliance
with appropriate standards and to identify potentially undesirable trends. Data were collected
in 1994 to assess external penetrating radiation; quantities of airborne emissions and liquid
effluents; concentrations of chemicals and radionuclides in ambient air, surface waters and
groundwaters, municipal water supply, soils and sediments, and foodstuffs; and environmental
compliance. Using comparisons with standards, regulations, and background levels, this report
concludes that environmental effects from Laboratory operations are small and do not pose a
demonstrable threat to the public, Laboratory employees, or the environment.

Los Alamos National Laboratory (LANL or the Laboratory) began as Project Y of the Manhattan Engineer
District during World War II with the specific responsibility of developing the world’s first nuclear weapon. The
University of California (UC) manages the Laboratory for the Department of Energy (DOE). The Laboratory’s
focus has evolved over the years in response to changes in national policy. The Laboratory’s vision is to be a
world-class laboratory solving complex problems of national importance where science makes a difference; its
mission is to apply science and technology to the nation’s security and well-being.

The Laboratory’s policy directs its employees to protect the public, employees, and the environment from harm
that could be caused by Laboratory activities. Laboratory policy also directs us to reduce the environmental impact
of our activities as much as is feasible. The DOE requires that we monitor the Laboratory site and the surrounding
region for radiation, radioactive materials, and hazardous chemicals.

Our environmental surveillance program strives to fulfill these policies and requirements. Throughout the year,
we routinely monitor the Laboratory’s and surrounding region’s air, water, foodstuffs, and soil for radiation,
radioactive materials, and hazardous chemicals. Every year, the data are summarized in an environmental
surveillance report.

The Laboratory uses more than 450 sampling stations for routine monitoring of the environment. Table I-1
presents the number of each type of environmental monitoring station used in 1994. Each year more than 11,000
environmental samples are the subject of over 200,000 analyses for radioactive and nonradioactive constituents.

Environmental Surveillance at Los Alamos during 1994 1
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Table I-1. Number of Sampling Locations for Routine Monitoring of the
Ambient Environment

Off Site On Site
Type of Monitoring Regional Perimeter Laboratory Waste Disposal Total
Area Area
External radiation 4 23 51 88 166
Air 62 13 22 9 50P
Surface waters®d 6 10 12 0¢ 28
Groundwater® 0 32 19 15 66
Soils 7 6 9 1 23
Sediments 11 19 29 21 80
Foodstuffs 13 11 21 1 46
Meteorology 0 1 7 0 8

4Includes three pueblo monitoring locations.

bIncludes three stations that monitor only nonradioactive air emissions.

¢Samples from an additional 17 special surface water and groundwater stations related to the Fenton Hill
Geothermal Program and 13 wells at the Pueblo of San Ildefonso were also collected and analyzed as part
of the monitoring program.

4Does not include National Pollutant Discharge Elimination System (NPDES) outfalls sampled to demonstrate
regulatory compliance.

®Means not counted separately from on-site Laboratory locations.

Estimated Doses and Risks from Radiation Exposure

Many of the activities that take place at the Laboratory involve handling radioactive materials and operating
radiation-producing equipment. This report documents the monitoring results, which assess the potential
exposures to the public from Laboratory-related radiation sources.

Radiation Doses. Radiological doses are calculated to estimate the potential health impacts of any releases
of radioactivity to the public. Standards exist which limit the maximum effective dose equivalent (EDE or simply
“effective dose”) to the public. The DOE’s public dose limit (PDL) is 100 mrem/yr EDE received from all
pathways, and the Environmental Protection Agency (EPA) restricts the EDE received by air to 10 mrem/yr. These
values are in addition to those from normal background, consumer products, and medical sources. Both standards
apply to locations of maximum probable exposure to an individual in an off-site, uncontrolled area.

In CY94, the estimated maximum committed EDE due to Laboratory operations was 3.5 mrem, taking into
account shielding by buildings (30% reduction) and occupancy (100% for residences, 25% for businesses). It is
3.5% of DOE’s 100 mrem/yr PDL for all pathways. This dose resulted mostly from external radiation from short-
lived, airborne emissions from a linear particle accelerator at Los Alamos Meson Physics Facility (LAMPF).
Figure I-1 presents a summary of the estimated maximum individual and maximum Laboratory boundary doses
from external penetrating radiation generated by the Laboratory for the last 10 years. Table I-2 presents a summary
of the annual EDEs attributable to 1994 Laboratory operations. The estimated maximum EDE from Laboratory
operations is about 1% of the 348 mrem received from background radiation and radioactivity in Los Alamos
during 1994 (Figure 1-2).

The EPA-approved method of calculating EDE, which is used to demonstrate compliance with National
Emissions Standards for Hazardous Air Pollutants requirements, does not allow the Laboratory to take into account
shielding or occupancy factors. In 1994, that EDE was 7.62 mrem, which is in compliance with EPA standards of
10 mrem/yr from the air pathway.

Risk Estimates. One way of understanding the effect of radiation released by Laboratory operations is by
calculating the number of additional cases of cancer that will probably occur because of this radiation. In the US,

2 Environmental Surveillance at Los Alamos during 1994
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Figure I-1. Summary of estimated maximum individual and maximum Laboratory boundary doses
from external penetrating radiation generated by Laboratory operations (excluding contributions from
cosmic, terrestrial, and medical diagnostic sources). Maximum individual dose calculated with DOE-
approved methods that take building shielding and occupancy into account.
*No above-background Laboratory boundary doses were recorded during 1991 or 1992.

Table I-2. Summary of Annual Effective Dose Equivalents Attributable to 1994 Laboratory Operations

Average Dose to Collective Dose to
Maximum Dose to Nearby Residents” Population within 80 km
an Individual®P? Los Alamos White Rock of the Laboratory®
Dose 3.5 mrem 0.27 mrem 0.06 mrem 4 person-rem
Location Residence north Los Alamos White Rock Area within 80 km of
of TA-53 the Laboratory
Background 348 mrem 348 mrem 336 mrem 72,000 person-rem
DOE Public Dose Limit 100 mrem — — —
Percentage of 3.5% 0.27% 0.06% —
Public Dose Limit
Percentage of Background 1.0% 0.077% 0.018% 0.006%

Maximum individual dose is the dose to any individual at or outside the Laboratory where the highest dose
rate occurs. Calculations take into account occupancy (the fraction of time a person is actually at that
location), self-shielding, and shielding by buildings.

bDoses are reported at the 95% confidence level.
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Figure I-2. Total contributions to 1994 dose at the Laboratory’s maximum exposed individual location.

the risk of contracting some form of cancer is 1 chance in 4. Because of the radiation released by 1994 Laboratory
operations, Los Alamos and White Rock residents may have an added risk of contracting cancer; that additional
risk is less than 1 chance in 1,000,000 (Table I-3).

Environmental Monitoring and Compliance Activities

External Penetrating Radiation Monitoring. LANL measures external penetrating radiation using thermo-
luminescent dosimeters (TLDs) at 166 stations located both on and off site. Annual averages for the TLDs were
generally the same in 1994 as in 1993, consistent with the variability in natural background radiation observed at
the monitoring stations. The current detection limit of the TLD system is 3.0 mrem.

Radioactive Air Monitoring. The sampling network for ambient airborne radioactivity consisted of more than
50 continuously operating air sampling stations in 1994. Ambient air is routinely sampled for tritium, plutonium,
americium, uranium, radioiodine, and gross alpha and beta activity. Total radioactive airborne emissions during
1994 increased slightly from those in 1993. Table -4 presents both the 1993 and 1994 radionuclide releases from
Laboratory operations.

Radionuclide National Emission Standards for Hazardous Air Pollutants. Under 40 CFR 61, Subpart H,
EPA limits the EDE to any member of the public from radioactive airborne releases from any DOE facility,
including LANL, to 10 mrem/yr. For 1994, the maximum dose to a member of the public of 7.62 mrem from
airborne releases was calculated using the EPA-approved computer program CAP-88. More than 95% of the
modeled 1994 EDE was due to gaseous activation products released from LAMPF. Air submersion was the
primary pathway of exposure (versus inhalation or ground deposition).

In 1991, the DOE reported to EPA that LANL did not meet the requirements of 40 CFR 61, Subpart H. In
response, EPA issued LANL a Notice of Noncompliance (NON). As a result of the NON, the DOE and EPA
initiated negotiations to enter into a Federal Facilities Compliance Agreement (FFCA). The FFCA will include
schedules that the Laboratory will follow to come into compliance with the Clean Air Act and will continue to
address the issues raised in the 1991 NON.

Unplanned Airborne Releases. There were three unplanned airborne radiological releases reported during
1994. Each EDE was less than 0.1% of DOE’s PDL of 100 mrem/yr from all pathways and less than 1% of the
EPA’s 10 mrem/yr limit for the air pathway.

Nonradioactive Air Monitoring. The Laboratory operates monitors to measure nonradiological ambient air
quality; this includes monitoring for beryllium, acid precipitation, and visibility. These data are collected for
environmental surveillance reasons and are not required by federal or state environmental regulations.
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Table I-3. Added Individual Lifetime Cancer Mortality Risks Attributable to 1994 Radiation Exposure

Added Risk
EDE Used to an Individual of
in Risk Estimate Cancer Mortality
Exposure Source (mrem)? (chance)
Average Exposure from Laboratory Operations
Los Alamos townsite 0.27 less than 1 in 1,000,000
White Rock area 0.06 less than 1 in 1,000,000
Natural Radiation
Cosmic, terrestrial, self-irradiation, and radon exposureb
Los Alamos 348 1 in 7,000°¢
White Rock 336 1 in 8,000°¢
Medical X-Rays (Diagnostic Procedures)
Average whole-body exposure 53 1 in 43,000

2] mrem = 0.01 mSv.

bAn EDE of 200 mrem (2.00 mSv) was used to estimate the risk from inhaling 222Rn and its transformation

products.

¢The risks from natural radiation from nonradon sources were estimated to be 1 chance in 15,000 in
Los Alamos and 1 chance in 17,000 for White Rock. The risk of lung cancer from radon exposure was
estimated to be 1 chance in 14,000 for both locations. Risk estimates are derived from the NRC BEIR IV
and BEIR V reports and the NCRP Report 93 (BEIR IV 1988, BEIR V 1990, NCRP 1987a).

Table I-4. Comparison of 1993 and 1994 Radionuclides from Laboratory Operations

Airborne Emissions?

Activity Released Ratio

Radionuclide Units 1993 1994 1994:1993
Tritium Ci 2,100 1,100 0.5
Uranium uCi 270p 3800 1.4
Plutonium uCi 6 13 2.2
Gaseous mixed activation products Ci 32,100 50,200 1.6
Mixed fission products uCi 1,360 450 0.3
Particulate/vapor activation products Ci 13 0.4 0.03

Total Ci 34,200 51,300

Liquid Effluents
Activity Released (mCi) Ratio

Radionuclide Units 1993 1994 1994:1993
Tritium mCi 2,660.00 2,230.00 .84
82,85,89,90g, mCi 7.64 37.00 4.84
137¢s mCi 8.17 8.5 1.04
234U mCi 0.12 12 1
238,239.240py, mCi 1.08 3.25 3.01
241 Am mCi 11.20 3.06 273

Total mCi 2,688.21 2,281.93

8Detailed data are presented in Tables V-4 and V-5 for airborne emissions.
YDoes not include dynamic testing.
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Compliance with the Federal Clean Air Act and the New Mexico Air Quality Control Act. These acts
establish ambient air quality standards, require permits for new and modified sources, set acceptable emissions
limits and require operational controls on some Laboratory processes. During 1994, the Laboratory’s operations
that emit nonradioactive air pollutants were in compliance with all applicable federal and state air quality
regulations.

Surface Water and Groundwater Monitoring. The Laboratory monitors surface waters and groundwaters to
detect potential or known transport of contaminants from the Laboratory. Measureable concentrations of
radionuclides from Laboratory operations (primarily historical) are transported by surface water off site in Pueblo
and Los Alamos canyons. The perched alluvial groundwater in off-site reaches of Pueblo and Los Alamos canyons
also shows the influence of both industrial and sanitary effluents. The intermediate-depth perched groundwater
beneath Pueblo Canyon at two locations (Test Well 2A on county land and Test Well 1A near the eastern
Laboratory boundary) shows both radioactive and chemical quality influences from historical releases. The main
aquifer shows the presence of recent recharge (less than 30 to 50 yr) at one location beneath Pueblo Canyon (Test
Well 1), and one location beneath Mortandad Canyon (Test Well 8).

Measurements of tritium by extremely low-detection-limit analytical methods show the presence of some
recent recharge (meaning within the last four decades) in water samples from two wells into the main aquifer at the
Laboratory and two wells in Los Alamos Canyon. The concentrations measured range from less than 2% to less
than 0.01% of current drinking water standards and are all less than levels that could be detected by the EPA-
specified analytical methods normally used to determine compliance with drinking water regulations. Low
concentrations of tritium were also detected at three wells and one spring associated with the intermediate-depth
perched aquifer beneath Pueblo and Los Alamos canyons and at four household wells at the Pueblo of San
Ildefonso.

Compliance with the Clean Water Act. The three primary programs at the Laboratory established to com-
ply with the Clean Water Act (CWA) are the National Pollutant Discharge Elimination System (NPDES) program,
the Spill Prevention Control and Countermeasure (SPCC) program, and the sewage sludge monitoring program.

The Laboratory’s new NPDES permit became effective August 1, 1994. The new NPDES permit included
additional monitoring requirements and more stringent effluent limits. In CY94, the Laboratory was in compliance
with the NPDES permit in 100% of the analyses sampled at sanitary wastewater discharges and 98.6% at the
industrial wastewater discharges.

The Laboratory has an SPCC Plan, as required by 40 CFR 112. This plan provides the Laboratory with specific
requirements for secondary containment and spill prevention for aboveground storage tanks, drums, other
containers, and material handling operations to control accidental oil and chemical spills from reaching the
environment.

In 1994, sewage sludge generated at the Laboratory’s Technical Area (TA) 46 Sanitary Waste Stream
Consolidation plant was in full compliance with the federal standards (40 CFR Part 503) governing the beneficial
reuse and land application of sewage sludge.

Storm Water Discharges. On November 16, 1990, the EPA promulgated the final rule for NPDES
Regulations for Storm Water Discharges and modified 40 CFR 122, 123, and 124. This rule was required to
implement Section 402(p) of the CWA (added by Section 405 of the Water Quality Act of 1987).

On September 9, 1992, EPA published the final General Permits for storm water discharges associated with
industrial and construction activity. The Laboratory chose to apply for coverage under the General Permit.
Currently the Laboratory has five NPDES General Permits for its storm water discharges. One permit is for the
Laboratory site and includes the following industrial activities: hazardous waste treatment, storage, or disposal
facilities, operating under interim status or a permit under Subtitle C of the Resource Conservation and Recovery
Act (RCRA), (this category includes solid waste management units); landfills, land application sites, and open
dumps including those that are subject to regulation under Subtitle D of RCRA; and steam electric power
generating facilities. The other four permits are for construction activities disturbing more than five acres. These
projects are the TA-53 Lagoon Elimination project; the Los Alamos Integrated Communication System project; the
Dual Axis Radiographic Hydrotest facility; and the Small Arms Firing Range remediation.

Compliance with the Safe Drinking Water Act. Samples are collected and analyzed from the Laboratory,
Los Alamos County, and Bandelier National Monument water distribution systems and the Laboratory’s water
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supply wellheads on a routine basis in order to determine the levels of microbiological organisms, organic and
inorganic chemical constituents, asbestos, and radioactivity in the drinking water. During 1994, all parameters
regulated under the Safe Drinking Water Act were in compliance with the maximum containment levels established
by regulation, with the exception of a microbiological violation in January 1994.

Unplanned Liquid Releases. There was one unplanned potential radioactive liquid release reported during
1994. At TA-21, Building 3 a corroded radioactive liquid waste line was found to have a hole. Further investi-
gation revealed that the corroded line was contained by a concrete trench. Discharge from the leaking line did not
reach the environment.

There were 23 unplanned nonradioactive liquid releases reported during 1994. These releases were minor in

nature and were contained on Laboratory property; none was found to be of any threat to health or the
environment.

Soil Monitoring. Soils are monitored both on and off site for radioactive tritium, strontium, cesium, uranium,
plutonium, americium, alpha and beta particles, and gamma rays. All levels were within acceptable values, and no
action was required to reduce levels of any radioactive element in the soil. In soil samples, one on-site higher-
than-background concentration of plutonium was recorded, but this concentration was still far below the screening
action level. Soils are analyzed for trace and heavy metals, such as iron, lead, mercury, and aluminum. In 1994,
all samples were within acceptable levels for the Los Alamos region. Although some on-site readings for
beryllium and arsenic were above background levels, the sources were natural; therefore, no action was required by
the Laboratory.

Sediments Monitoring. Measurements of radioactivity and chemicals in samples of sediments provide data on
indirect pathways of exposure. Areas within Pueblo, Los Alamos, and Mortandad canyons all had concentrations
of radioactivity in sediments at levels higher than those attributable to natural terrestrial sources or worldwide
fallout. Cesium, plutonium, and strontium in Mortandad Canyon result from effluents from a liquid waste treat-
ment plant. No runoff or sediment transport has been detected beyond the Laboratory boundary in Mortandad
Canyon since effluent release into the canyon started. However, some radioactivity in sediments in Pueblo Canyon
(from pre-1964 effluents) and Los Alamos Canyon (from post-1952 treated effluents) has been transported to the
Rio Grande. Theoretical estimates, confirmed by measurements, show that the incremental effect on Rio Grande
sediments is about 10% of the concentrations attributable to worldwide fallout in soils and sediments.

Surface runoff has transported some low-level radioactive contamination from the active waste disposal area
and several of the inactive areas into canyons within the Laboratory boundary. Analyses of toxic metals in surface
sediments in these canyons indicate that no constituents exceed EPA threshold criteria for determining hazardous
waste.

Compliance with the Resource Conservation and Recovery Act. This act regulates hazardous wastes from
generation through disposal. As of 1994, the EPA has given full authority for administering the RCRA, with the
exception of the Hazardous and Solid Waste Amendments of 1984, to NMED. NMED administers its hazardous
waste program under RCRA and NM Hazardous Waste Act (NMHWA) authorities. LANL had frequent
interactions with federal and state RCRA/NMHWA personnel during 1994. DOE and the EPA signed an FFCA
addressing mixed waste storage and treatment subject to land disposal restrictions on March 15, 1994. NMED
conducted its annual waste compliance inspection the week of September 14, 1994. NMED issued a RCRA
compliance order (CO) to DOE/LANL in 1994 based upon a self-reported incident; another CO was issued as a
result of findings from the 1993 multimedia inspection, which included NMED’s annual RCRA compliance
inspection. Proposed fines totaled $273,000. All required actions were completed. The final negotiated penalties
totaled $75,770.

No underground storage tanks were removed during 1994. During 1994, the Laboratory’s Environmental
Restoration program submitted four RCRA facility investigation (RFI) work plans and two addenda to RFI work
plans. Other laws regulating hazardous material management and disposal, storage, and treatment include

¢ Comprehensive Environmental Response, Compensation, and Liability Act/Superfund Amendments and
Reauthorization Act

* Emergency Planning and Community Right-to-Know Act
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¢ Toxic Substances Control Act

* Federal Insecticide, Fungicide, and Rodenticide Act

Foodstuffs Monitoring. Foodstuffs are collected from Laboratory and surrounding communities to determine
the impact of LANL operations on the human food chain. Most produce, milk, fish, and honey samples from
Laboratory and/or perimeter locations showed no radioactivity distinguishable from that attributable to natural
sources or worldwide fallout. Some honey samples from on-site locations, particularly from TA-53, had elevated
tritium concentrations (1,300 pCi/mL) as compared to background (0.37 pCi/mL). However, honey from hives on
Laboratory property is not available for public consumption.

Resource Assessments. In accordance with the National Environmental Policy Act of 1969, federal agencies
must consider the environmental impacts of proposed activities. In 1994, the Laboratory’s Environmental
Assessments and Resource Evaluations group reviewed 953 actions proposed to be undertaken at the Laboratory.
Other requirements concerning cultural and biological resources that are reviewed at the Laboratory include

¢ National Historic Preservation Act
* Endangered Species Act
* Executive Order 11988, Floodplain Management

¢ Executive Order 11990, Protection of Wetlands

8 Environmental Surveillance at Los Alamos during 1994



[l. Introduction

A. Los Alamos National Laboratory

In March 1943, a small group of scientists came to Los Alamos, located on a remote mesa high above the Rio
Grande, northwest of Santa Fe for ProjectY 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, Los Alamos Laboratory became Los
Alamos Scientific Laboratory, which in turn became Los Alamos National Laboratory (LANL or the Laboratory) in
1981.

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. Los Alamos is a multiprogram laboratory
with the central mission of reducing the nuclear danger. The central mission at the Laboratory has evolved beyond
the nuclear weapons research, development, and testing role to now include five major elements:

¢ environmental stewardship of the Department of Energy (DOE) complex;

* nuclear materials stewardship through protection, disposition, and fabrication technologies;
¢ stockpile stewards;

¢ support for the enduring stockpile; and

* prevention, detection, and analysis of nuclear weapons proliferation.

Today we use the core technical competencies developed for defense programs to carry out both our national
security responsibilities and our broadly based programs to improve

¢ the quality of the environment;

* energy recovery and usage;

* our national infrastructure;

* our economic and industrial competitiveness;

* leadership in research; and

the quality of science and technology through improved education and research opportunities and training.

We emphasize an intermediate role for the Laboratory—between academic and industrial research—that will
help expedite the development and commercialization of emerging technologies. In all our programs, we continue
to maintain an intellectual environment that is open to new ideas. In addition, we are committed to ensuring that
all our activities are designed to protect employees, the public, and the environment (LANL 1994).

The operating cost of the Laboratory for fiscal year 1994 (FY94) was $1,002 million, with an additional $43
million for capital equipment and $5 million for construction. In FY94, $868 million of the operating cost was
spent on DOE programs, including $388 million on defense programs, $192 million on Environmental Restoration
and Waste Management, and $86 million on Nonproliferation and International Security. Approximately $134
million is spent on work for others, including $78 million on Department of Defense projects.

In August 1994, the Laboratory employed more than 6,500 persons in permanent positions; approximately 39%
of these employees are technical staff members, 7% are managers, 12% are support staff members, 26% are
technicians, and 16% are either office or general support. The Laboratory also employed another 2,500 people in
special programs such as work-study programs, graduate research positions, and limited-term employees. In
addition, more than 4,150 people are employed by contractors providing support services, protective force services,
and specialized scientific and technical services.

The Laboratory contract is administered through the DOE Los Alamos Area Office and the Albuquerque
Operations Office. The Laboratory Director is ultimately responsible for all Laboratory activities. However,
technical and administrative responsibility and authority have been delegated to directorates and technical and
support offices.

Environmental Surveillance at Los Alamos during 1994 9
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During 1994, the Laboratory’s organization structure was altered in an effort to eliminate several layers of
management. The Director is supported by a Deputy Director; both the Director and the Deputy Director are
supported by Special Assistants. The current Laboratory management structure consists of 18 division offices, 10
program offices, and 6 institutional offices.

The Environmental Management (EM) Division was also reorganized and renamed during 1994. Groups that
had been involved in environmental protection and surveillance activities were reorganized as follows:

* The Waste Management Group (EM-7) first became part of the Chemical Science & Technology (CST)
Division and was further divided into groups within the Division that correlated roughly to the sections in the
original EM-7 Group:

CST-5 Chemical and Mixed Waste Science

CST-7 Transuranic Characterization & Treatment & Decontamination

CST-13 Liquid Waste & Radioactive Liquid Waste Treatment Facility Project Office
CST-14 Radioactive Waste

CST-16 Thermal Destruction Science & Technology

CST-18 Technology Implementation

CST-27 Facility Management Office

* The Environmental Protection Group (EM-8) first became part of the newly organized Environmental, Safety,
and Health (ESH) Division and was further divided into groups that correlate roughly to sections in the
original EM-8 Group.

ESH-17 Air Quality

ESH-18 Water Quality & Hydrology

ESH-19 Hazardous & Solid Waste

ESH-20 Environmental Assessments and Resource Evaluations

In addition, two project offices were created

Site-Wide Environmental Impact Statement (SWEIS); and
Order Compliance & Self-Assessment.

* The Environmental Chemistry Group (EM-9) first became CST-9 and was later divided into smaller groups:

CST-3 Analytical Services

CST-9 Inorganic Trace Analysis
CST-11 Nuclear & Radiochemistry
CST-12 Organic Analysis

In 1994, the ESH Division was the primary Laboratory support program for environmental protection and
surveillance activities. Groups in ESH Division initiate and promote Laboratory programs for environmental
protection and are responsible for environmental surveillance and regulatory compliance. Although the Laboratory
Director has primary responsibility for ESH management, 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 and its NM counterpatrt, the
NM Hazardous Waste Act. With assistance from the Laboratory Counsel, ESH Division helps to define and
recommend Laboratory policies with regard to applicable federal and state environmental regulations and laws and
DOE orders and directives.

The ESH Division is responsible for tracking radiological airborne emissions from stacks around the
Laboratory, for maintaining stack emission plans and quality assurance documentation, for preparing annual
reports, and for communicating environmental policies to Laboratory employees and ensuring that appropriate
environmental training programs are available.

Several committees provide environmental reviews for Laboratory operations. The Laboratory’s ESH ldentifi-
cation Process, which in 1994 replaced the Environmental, Safety, and Health Questionnaire Review Committee,
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provides reviews of proposed projects to ensure that appropriate environmental, as well as health and safety, issues
are properly addressed. In 1994, the committee reviewed 234 questionnaires. The Laboratory Environmental
Review Committee reviews NEPA documentation for projects before submitting the documents to DOE. The
Environmental, Safety, and Health Council provides senior management level oversight of environmental activities
and policy development.

The Emergency Management Office is responsible for the Laboratory’s Emergency Management Plan, which is
designed for prompt mitigation of all incidents, including those with environmental impact, and provides the means
for coordinating all Laboratory resources in the mitigation effort.

B. Geographic Setting

The Laboratory and the associated residential areas of Los Alamos and White Rock are located in Los Alamos
County, in north central New Mexico, approximately 100 km (60 mi) north-northeast of Albuquerque and 40 m
(25 mi) northwest of Santa Fe (Figure II-1). The 1112ka8-mP) Laboratory site 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 (Figure 1I-2). Mesa tops range in elevation from approximately 2,400 m (7,800 ft) on the
flanks of the Jemez Mountains to about 1,900 m (6,200 ft) at their eastern termination above the Rio Grande
Canyon.

Most Laboratory and community developments are confined to mesa tops (see the inside front cover). The
surrounding land is largely undeveloped, with large tracts of land north, west, and south of the Laboratory site
being held by the Santa Fe National Forest, Bureau of Land Management, Bandelier National Monument, General
Services Administration, and Los Alamos County (see the inside back cover). The Pueblo of San lldefonso 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 Figure 1I-3 and Appendix C). 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.

DOE controls the area within Laboratory boundaries and has the option to completely restrict access. The
public is allowed limited access to certain areas of the Laboratory. An area north of Ancho Canyon (see Figure
I1-4) between the Rio Grande and State Road 4 is open to hikers, rafters, and hunters, but woodcutting and vehicles
are prohibited. Portions of Mortandad and Pueblo canyons are also open to the public. Archaeological sites at
Otowi Tract northwest of State Road 502 near White Rock and in Mortandad Canyon are open to the public,
subject to restrictions protecting cultural resources.

In August 1977, the Laboratory site was dedicated as a National Environmental Research Park (NERP), a
program managed by DOE in response to recommendations from environmental visionaries to set aside land for
ecosystem preservation and study. In addition to Los Alamos, six other NERPs are located at DOE facilities and
associated with national laboratories. The ultimate goal of programs associated with this regional facility is to
encourage environmental research that will contribute to understanding how people can best live in balance with
nature while enjoying the benefits of technology. Recent research emphasizes understanding the fundamental
processes governing the interaction of ecosystems and the hydrologic cycle on the Pajarito Plateau. The following
specific data sets and database information have been developed as part of this program:

* Maps, including topographical and aerial photographs at several scales.

* Habitat characterization/population dynamics, including lists of plant, fish, reptile, bird, and invertebrate
species.

* Life history studies of Rocky Mountain mule deer, elk, and small mammals.

¢ Endangered species studies of the gramma grass cactus, peregrine falcon, and Jemez Mountain salamander.
* Fire ecology, including nutrient cycling and long-term fire succession.

¢ Long-term water and nutrient dynamics on pifion-juniper habitats.

* Computer-based interactive overlay mapping system.
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Figure 1I-2. Topography of the Los Alamos area.

¢ Climatology data, including 45 years of precipitation data and 23 years of wind data and solar radiation.
¢ Soil surveys.

* A long-term environmental surveillance database on radionuclides and stable elements in environmental
media.

¢ Long-term vegetation map with species occurrences.
* Root distributions of native plants.

The NERP program was inactive in 1994 because of funding constraints.

Environmental Impact StatementAn environmental impact statement that assessed potential cumulative
environmental impacts associated with then, known future, and continuing activities at the Laboratory was
completed in 1979 (DOE 1979). The report provided environmental input for decisions regarding continuing
activities at the Laboratory. Since then, the environmental impacts of major new or revised Laboratory projects and
facilities have been evaluated individually under NEPA.

In 1994, DOE initiated work on an updated SWEIS for the LANL facility. In November 1994, DOE held a
series of public meetings throughout northern New Mexico in order to identify issues and concerns that would be
addressed in the new LANL SWEIS. In December, the Laboratory established its SWEIS Project Office in order to
support DOE and to be a single point of contact within the Laboratory in both collecting and disseminating
information.

The purpose of the new SWEIS is to provide a comprehensive and cumulative look at the environmental impacts
of both ongoing Laboratory activities and projected future activities of the Laboratory. The SWEIS will address
operations and planned activities foreseen within the next five to ten years. It will enable the Laboratory to become
a better steward of the environment and a better planner for the future. The SWEIS will describe the major
activities at the Laboratory and the most important impacts as determined through a scoping process involving the
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public. While the SWEIS is in preparation during 1995 and 1996, major new initiatives cannot take place unless
they are justified independently and are the subject of separate NEPA documentation.

C. Geology and Hydrology

Most of the finger-like mesas in the Los Alamos area are formed from Bandelier Tuff, which includes ash fall,
ash fall pumice, and rhyolite tuff (Figure 11-5). The tuff, ranging from nonwelded to welded, is more than 300 m
(1,000 ft) thick in the western part of the plateau and thins to about 80 m (260 ft) 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.

The tuff overlaps onto the Tschicoma Formation, which consists of older volcanics that form the Jemez
Mountains. The tuff is underlain by the conglomerate of the Puye Formation (Figure II-5) in the central and
eastern edge along the Rio Grande. Chino Mesa basalts interfinger with the conglomerate along the river. These
formations overlay the sediments of the Santa Fe Group, which extend across the Rio Grande Valley and are more
than 1,000 m (3,300 ft) thick. The Laboratory is bordered on the east by the Rio Grande, within the Rio Grande
Rift. Because the rift is slowly widening, the area experiences frequent but minor seismic disturbances.

Surface water in the Los Alamos area occurs primarily as short-lived or intermittent reaches of streams.
Perennial springs on the flanks of the Jemez 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. Runoff from heavy thunderstorms or heavy snowmelt reaches the Rio
Grande several times a year in some drainages. Effluents from sanitary sewage, industrial waste treatment plants,
and cooling-tower blowdown enter some canyons at rates sufficient to maintain surface flows for varying distances.
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Figure II-5. Conceptual illustration of geologic and hydrologic relationship in Los Alamos area.
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Groundwater in the Los Alamos area occurs in three modes: (1) water in shallow alluvium in canyons, (2)
perched water (a body of groundwater above a less permeable layer that is separated from the underlying main
body of groundwater by an unsaturated zone), and (3) the main aquifer of the Los Alamos area.

Ephemeral and interrupted streams have deposited alluvium that ranges from less than 1 m (3 ft) to as much as
30 m (100 ft) in thickness. Runoff in canyons infiltrates the alluvium until its downward movement is impeded by
layers of weathered tuff and volcanic sediment that are less permeable than the alluvium. This creates shallow
bodies of perched groundwater that move down gradient within the alluvium. As water in the alluvium moves
down the canyon, it is depleted by evapotranspiration and movement into underlying volcanics (Purtymun 1977).
The chemical quality of the perched alluvial groundwaters show the effects of discharges from the Laboratory.

Perched groundwater occurs at intermediate depths in conglomerates and basalts beneath the alluvium in
portions of Pueblo, Los Alamos, and Sandia canyons. It has been found at depths of about 37 m (120 ft) in the
midreach of Pueblo Canyon, about 45 to 60 m (150 to 200 ft) beneath the surface in lower Pueblo and Los Alamos
canyons near their confluence, in basalts in Los Alamos Canyon at 61 to 76 m (200 to 250 ft) (Figure 11-5), and in
Sandia Canyon near the eastern Laboratory boundary at a depth of about 137 m (450 ft). This intermediate-depth
perched water has one known discharge point at Basalt Spring in Los Alamos Canyon. The intermediate-depth
groundwaters communicate with the overlying perched alluvial groundwaters and show the effects of radioactive
and inorganic contamination from Laboratory operations.

The main aquifer of the Los Alamos area is the only aquifer in the area capable of serving as a municipal water
supply. The surface of the aquifer rises westward from the Rio Grande within the Tesuque Formation into the
lower part of the Puye Formation beneath the central and western part of the plateau. Depth to the main aquifer is
about 300 m (1,000 ft) beneath the mesa tops in the central part of the plateau. The main aquifer is separated from
alluvial and perched waters by about 110 to 190 m (350 to 620 ft) of tuff and volcanic sediments with low (<10%)
moisture content.

Water in the main aquifer is under artesian conditions near the Rio Grande (Purtymun 1974b). Continuously
recorded data on water levels collected in test wells since fall 1992 indicate that the main aquifer exhibits confined
aquifer response to barometric and earth tide effects at several locations across the plateau. Major recharge to the
main aquifer is probably from the west because the piezometric surface slopes downward to the east. The main
aquifer discharges into the Rio Grande through springs in White Rock Canyon. The 18.5-km (11.5-mi) reach of
the river in White Rock Canyon between Otowi Bridge and the mouth of Rito de los Frijoles receives an estimated
5.3 to 6.8 x 16m?3 (4,300 to 5,500 ac-ft) annually from the aquifer.

D. Climatology

Bowen (1990) published a comprehensive climatology of the Los Alamos area based on observations at several
meteorological-observing stations within the Laboratory’s boundary. This early work was followed by a summary
document (Bowen 1992) that used more recent observations. These documents should be consulted for detailed
analyses and station-to-station comparisons.

The climate description presented here summarizes some of the Bowen analyses supplemented with recent
observations of wind patterns in Los Alamos canyon and evapotranspiration. The material is organized in sections
that discuss the meteorological variables related to (1) the state of the atmosphere (its temperature, pressure, and
moisture), (2) precipitation, (3) wind conditions, and (4) the exchange of energy at the surface. Normal values are
based on observations taken at the official Los Alamos meteorological-observing station from 1961 to 1990. When
extremes are given, the entire record is used. Although the location of the “official” station has changed over the
years, all locations are within 30 m (100 ft) of each other in elevation and 5 km (3 mi) in distance. The composite
record from the official station is used to describe the climate of the Pajarito Plateau, at an elevation of
approximately 2,250 m (7,400 ft) above sea level.

In general terms, Los Alamos has a temperate mountain climate with four distinct seasons. Spring tends to be
windy and dry. Summer begins with warm, often dry, conditions in June, followed by a two-month rainy season.

In the autumn there is a return to drier, cooler, and calmer weather. And in winter, mid-latitude storms drop far
enough south to keep the ground covered with snow for about two months. Details of the climate are presented
below.

Atmospheric Statein July, the warmest month of the year, the temperature ranges from an average daily high of
27.2°C (81°F) to an average daily low of 12.8°C (55°F). The extreme daily high temperature in the record is 35°C
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(95°F). In January, the coldest month, the temperature ranges from an average daily high of 4.4°C (40°F) to a low
of —8.3°C (17°F). The extreme daily low temperature in the record is —27.8°C (-18°F). The large daily range in
temperature results from the site’s relatively dry, clear atmosphere, which allows strong solar heating during the
daytime and rapid radiative cooling at night.

Although the dry atmosphere promotes rapid nighttime cooling near the ground, this cooling is somewhat coun-
terbalanced by the flux of heat from above, generated by turbulence in the drainage flow. Therefore, the strong
surface-based temperature inversions often observed in valleys are not observed on the Pajarito Plateau. Inversions
of 3°C (5.4°F) more than 100 m (328 ft) are typical, and these are generally destroyed in less than 2 hours after
sunrise.

Average atmospheric pressure at the official observing station is 776 mbar (22.92 in. of mercury), which is 76%
of standard sea level pressure. The average near-surface air density for the site is 0958ikigrbased on a
calculation using the mean pressure and temperature at the official observing station.

Although relative humidity can vary considerably over 24 hours, monthly average values vary little during the
year. Monthly average relative humidity ranges from a low of 39% in June to a high of 56% in December,
averaging 51% over the entire year. Absolute humidity, a better indicator of atmospheric moisture content, ranges
from a low of 2.4 g of water/fof air in January to a high of 8.7 gfim July and August, when moist, subtropical
air invades the region during the rainy season. Fog in Los Alamos is very rare, occurring less than five times a year
on average.

Precipitation. The average annual precipitation (rainfall plus the water-equivalent of frozen precipitation)
is 47.6 cm (18.7 in.). However, the annual total fluctuates considerably from year to year; the standard deviation of
these fluctuation is 12.2 cm (4.8 in.). The lowest recorded annual precipitation is 17.3 cm (6.8 in.) and the highest
is 77.1 cm (30.3 in.). The maximum precipitation recorded for a 24-h period is 8.8 cm (3.5 in.). The maximum
15-min precipitation in the record is 2.3 cm (0.9 in.).

Because of the eastward slope of the terrain, there is a large east-to-west gradient in precipitation across the pla-
teau. White Rock often receives 13 cm (5.1 in.) less annual precipitation than does the official observing station,
and the eastern flanks of the Jemez often receive 13 cm (5.1 in.) more.

About 36% of the annual precipitation falls from convective storms during July and August. Most of these con-
vective storms are of the single-cell type; local conditions do not support the development of supercells and the
severe weather associated with them.

This summertime precipitation maximum is often referred to as the “monsoon” season. However, the signature
of a true monsoon circulation, namely large and persistent changes in wind direction, is not observed. “Rainy
season” is probably a more accurate characterization of the July—August period.

Lightning occurs frequently in Los Alamos. In an average year Los Alamos experiences 61 thunderstorm days a
year, about twice the national average. (A thunderstorm day is defined as a day on which thunder is heard or a
thunderstorm occurs.) Only in the southeastern part of the country is this frequency exceeded. In addition to light-
ning, hail often accompanies these summertime convective storms. Hailstones of 0.6 cm (0.25 in.) are common,
but stones of 2.54 cm (1 in.) have been reported. Hail has caused significant damage to property and vegetation,
and localized accumulations of 7.6 cm (3 in.) have been observed.

Winter precipitation occurs mostly as snow; freezing rain is rare. The snow is generally dry; on average 20 units
of snow is equivalent to 1 unit of water. Annual snowfall averages 150 cm (59 in.) but is quite variable. The stan-
dard deviation of fluctuations in the annual value is 71 cm (28 in.). The highest recorded snowfall for one season is
389 cm (153 in.), and the highest recorded snowfall for a 24-h period is 56 cm (22 in.). In a typical winter season,
snowfalls equal to or exceeding 2.6 cm (1 in.) occur on 14 days, and snowfalls equal to or exceeding 10.2 cm
(4 in.) occur on four days. The extreme single-storm snowfall in the record is 122 cm (4 ft).

Wind Conditions. Los Alamos winds are generally light, having an annual average (at the Technical Area
[TA] 6 station) of 2.5 m/s (5.5 mi/h). However, the period from mid-March to early June is apt to be windy.
During this windy period, sustained wind speeds exceeding 4 m/s (8.8 mi/h) occur 20% of the time during the
daytime, and the daily maximum wind gust exceeds 14 m/s (31 mi/h) about 20% of the time. The highest wind
gust in the record is 34.4 m/s (77 mi/h). High winds are associated with frontal passages, thunderstorms, and mid-
latitude storm systems. No tornadoes are known to have touched ground in the Los Alamos area; however, funnel
clouds have been observed in Los Alamos and Santa Fe counties.

Winds over the plateau show considerable spatial structure and temporal variability. The relatively dry climate
promotes strong solar heating during the daytime and radiative cooling by night. And because the topography is
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very complex, the heating and cooling rates are uneven over the area. When the large-scale pressure gradient is
weak, thermally generated local flows develop and respond to the heating/cooling cycle.

During sunny, light-wind days, an upslope flow often develops over the plateau in the morning hours. This flow
is more pronounced along the western edge of the plateau, where it is 200 to 500 m (650 to 1,650 ft) deep. By
noon, southerly flow usually prevails over the entire plateau.

The prevailing nighttime flow over the western portion of the site is west-southwesterly to northwesterly. These
nighttime westerlies result from cold air drainage off the Jemez Mountains and the Pajarito Plateau; the drainage
layer is typically 50 m (165 ft) deep in the vicinity of TA-6. At stations farther from the mountains, the nighttime
direction is more variable but usually has a relatively strong westerly component. Just above the drainage layer, the
prevailing nighttime flow is southwesterly.

Analysis of observations taken at TA-41 in Los Alamos Canyon shows that atmospheric flow in canyons is quite
different from flow over the plateau. During the nighttime, down-canyon drainage flow is observed about 75% of
the time. This gravity flow is steady and continues for an hour or two after sunrise, when it abruptly ceases and is
followed by an unsteady up-canyon flow for a couple of hours. The up-canyon flow usually gives way to the
development of what appears to be a rotor that fills the canyon when the wind over the plateau has a strong cross-
canyon component. When the rotor occurs, southwesterly (or southeasterly) flow over the plateau results in
northwesterly (or northeasterly) flow at the canyon bottom. Down-canyon flow begins again around sunset, but the
onset time appears to be more variable than cessation time in the morning. Rotors have been observed at night, but
they are very rare.

Turbulence intensity—when expressed as the standard deviation of fluctuations in the horizontal wind
direction—has a median value of°2uring the day. Other things being equal, this value is larger than would be
observed over flatter, smoother sites. At night, when the atmosphere is stable, the median value of the standard
deviation of wind direction fluctuations drops to°15

Atmospheric dispersion potential is often related to a stability parameter that ranges from A to F (good to poor
mixing potential). When this parameter is based on wind direction fluctuations measured at the TA-6 station, the
frequency of occurrence of different stability parameter values is A: 16.5%, B: 11.8%, C: 15.7%, D: 22.5%, E:
14.2%, and F: 19.3%. Statistics vary from station to station.

Energy Exchange at the SurfaceSolar irradiance measurements show that Los Alamos receives more
than 75% of possible sunshine annually. (Possible sunshine is defined as the amount received when the sky is
cloud-free.) During most of the year, when there is no snow on the ground, about 80% of this incoming solar
energy is absorbed at the surface. About half of this absorbed shortwave energy is offset by longwave radiation to
space. The remainder of the radiant energy, called the net all-wave radiation, is dissipated by heating the soil,
heating the lower layer of the atmosphere, and evaporating water from the soil and plants (called
evapotranspiration). Preliminary analyses suggest that monthly total evapotranspiration reaches a maximum value
of 6.4 cm (2.5 in.) in July. Monthly totals during the winter months are less than 0.6 cm (0.25 in.). Over the entire
year, it appears that evapotranspiration totals approximately 90% of the annual precipitation.

E. Ecology

The diversity of ecosystems in the Los Alamos area is due partly to the dramatic 1,500 m (5,000 ft) elevation
gradient from the Rio Grande on the east to the Jemez Mountains 20 km (12 mi) to the west and partly to the many
steep canyons that dissect the area. Six major vegetative complexes or community types are found in Los Alamos
County: juniper-grassland, pifion-juniper, ponderosa pine, mixed conifer, spruce-fir, and subalpine grassland. The
juniper-grassland community is found along the Rio Grande on the eastern border of the plateau and extends
upward on the south-facing sides of canyons, at elevations between 1,700 and 1,900 m (5,600 to 6,200 ft). The
pifion-juniper community, generally in the 1,900- to 2,100-m (6,200- to 6,900-ft) elevation range, covers large
portions of the mesa tops and north-facing slopes at the lower elevations. Ponderosa pines are found in the western
portion of the plateau in the 2,100- to 2,300-m (6,900- to 7,500-ft) elevation range. These three communities
predominate, each occupying about one-third of the Laboratory site. The mixed conifer community, at an elevation
of 2,300 to 2,900 m (7,500 to 9,500 ft), overlaps the ponderosa pine community in the deeper canyons and on north
slopes and extends from the higher mesas onto the slopes of the Jemez Mountains. The subalpine grassland
community is mixed with the spruce-fir communities at higher elevations of 2,900 to 3,200 m (9,500 to 10,500 ft).
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Because of the variety of complex, interlocking ecotones in the Los Alamos area, no single ecological structure
of food webs can characterize all the associations of flora and fauna in the area. Food web relations for the biota of
the Laboratory environs have been studied only enough to provide information for general descriptions and
expectations. Generally, larger mammals and birds are wide ranging and utilize large habitats, from the dry mesa
and canyon country at lower elevations to the high mountain tops west of the Laboratory. Smaller mammals,
reptiles, invertebrates, and vegetation are more sensitive to variations in elevation and are thus confined to
generally smaller habitats.

As a result of past and present use of the Laboratory environs, some areas of vegetation are undergoing
secondary succession. This process has important consequences for natural systems. Farming by prehistoric
Indians and by Spanish and Anglo settlers before establishment of the Laboratory created open, grassy areas on the
mesas that have not yet returned to climax plant communities. These areas provide feeding areas for herbivores,
especially deer and elk, and the adjacent timbered canyon slopes provide cover.

F. Cultural Resources

Approximately 65% of DOE land in Los Alamos County has been surveyed for prehistoric and historic cultural
resources, and close to 1,500 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 1,760 and
2,150 m (5,800 and 7,100 ft) in elevation. Almost three-quarters of all ruins are found on mesa tops, which are also
the preferred locations for development at the Laboratory today.

G. Population Distribution

In 1994, the estimated population of Los Alamos County was approximately 18,000 (USBC 1991). Two
residential and a few commercial areas exist in the county (Figure 1l-1). The Los Alamos townsite (the original
area of development, which now includes residential areas known as Eastern Area, Western Area, North
Community, Barranca Mesa, and North Mesa) had an estimated population of 12,000. The White Rock area
(including the residential areas of White Rock, La Senda, and Pajarito Acres) had about 6,000 residents. About
40% of the people employed by UC, DOE, and Laboratory contractors commute from outside Los Alamos County.
It is estimated that approximately 234,000 persons lived within an 80-km (50-mi) radius of the Laboratory in 1994
(Table 11-1).
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Table II-1. Projected 1994/1995 Population within 80 km of Los Alamos National Laboratory?

Distance from TA-53 (km)

Direction 0-1 1-2 2-4 4-8 8-15 15-20 20-30 30-40  40-60 60-80
N 7 68 240 129 0 13 87 917 786 566
NNE 7 61 83 16 2 10 2,311 386 646 296
NE 4 7 0 0 1 1,185 14,165 2,436 2,363 3,483
ENE 0 0 0 0 540 1,456 4,282 3,426 1,369 1,493
E 0 0 0 1 313 1,291 3,852 362 21 401
ESE 0 0 0 0 7 11 652 7,408 679 2,108
SE 0 1 0 4,552 496 0 947 69,214 7,129 640
SSE 2 3 0 604 354 0 289 5,397 2,444 101
S 3 3 0 0 21 0 15 127 381 2,962
SSW 3 3 0 0 31 1 711 1,244 6,463 49,597
SW 3 11 0 0 4 1 0 0 2,037 164
WSW 1 16 29 0 7 0 26 355 2,340 4
Y 0 3 83 216 0 6 61 267 57 68
WNW 2 15 969 6,155 0 0 24 28 58 2,427
NW 5 31 887 1,407 0 2 23 47 418 553
NNW 7 63 639 288 0 5 19 253 154 284
1995 Pop.

Distribution 44 285 2,930 13,368 1776 3,981 27,464 91,867 27,345 65,147
4Total projected 1994/1995 population within 80 km of Los Alamos National Laboratory is 234,207.
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lll. Compliance Summary

Los Alamos National Laboratory (LANL or the Laboratory) operates under
multiple federal and state environmental statutes, regulations, and permits that
mandate compliance standards for environmental protection.

LANL had frequent interactions with federal and state Resource Conservation
and Recovery Act (RCRA) and NM Hazardous Waste Act (NMHWA) personnel
during 1994. The Department of Energy (DOE) and the Environmental Protection
Agency (EPA) signed a Federal Facilities Compliance Agreement (FFCA)
addressing mixed waste storage and treatment subject to land disposal restrictions
(LDRs) on March 15, 1994. Seventeen of the FFCA's 47 milestones requiring studies,
work-off plans, design of new facilities, and on- and off-site treatment of backlogged
wastes in storage were due during 1994. DOE and LANL successfully complied
with all 17 milestones on time. DOE and LANL received two RCRA/NMHWA
compliance orders (COs) from the New Mexico Environment Department (NMED)
during 1994. NMHWA COs 94-09 and 94-12 alleged violations of the act, required
corrective actions, and proposed fines totaling $273,000. All required corrective
actions were implemented on time or were resolved through negotiations. The
final negotiated penalties totaled $75,770.

No underground storage tanks (USTs) were removed or installed during the
year. An UST inspection was conducted on January 25, 1994, by the NMED. DOE
received a field notice of violation (NOV) on February 24, 1994, from the inspection.
The finding from the NOV was corrected on March 4, 1994. There was no petroleum
release associated with this finding.

In 1994, the Laboratory was in compliance with its on-site liquid discharge
requirements in 100% of the samples from its sanitary effluent outfalls and in
98.6% of the samples from its industrial effluent outfall. Concentrations of chemical
and radiological constituents in the drinking water distribution system remained
within federal and state water supply standards. In January, the Safe Drinking
Water Act (SDWA) maximum contaminant levels (MCLSs) for bacteria at the North
Community Fire Station (FS No. 4) and Ponderosa Estates subdivision were
exceeded. The coliform contamination was eliminated by flushing the distribution
systems serving these areas. Sewage sludge generated in 1994 at the Laboratory’s
Technical Area (TA) 46 Sanitary Waste Stream Consolidation (SWSC) plant was
in full compliance with the federal standards (40 CFR Part 503) governing the
beneficial reuse and land application of sewage sludge.

In September 1994, the Laboratory received notice from the Army Corps of
Engineers that erosion from a road and sewer line was causing damage to Sandia
Canyon wetlands. The Laboratory plans to complete the erosion control for this
area in 1995.

The Laboratory was in compliance with all federal nonradiological ambient air
quality standards. The Laboratory’s 1994 radioactive emissions were in compliance
with EPA's effective dose equivalent (EDE) limitation of less than 10 mrem/yr to
members of the public from airborne emissions. The EDE is calculated to be 7.62
mrem using EPA-approved methods.

During 1994, the Laboratory prepared 131 DOE Environmental Checklists
(DECSs) for the National Environmental Policy Act (NEPA) and submitted them to
DOE. In addition, Laboratory archaeologists evaluated 904 proposed actions for
possible effects on cultural resources, which required 32 intensive field surveys.
Laboratory biologists reviewed 395 proposed actions for potential impacts on
threatened and endangered species; 59 actions required additional study. During
1994, 465 proposed actions were reviewed for effect on floodplains and wetlands.
Two proposed projects may be inside floodplain or wetland boundaries; floodplain
or wetland assessments are being prepared for these projects.

Environmental Surveillance at Los Alamos during 1994
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A. Introduction

Many Laboratory activities and operations involve or produce liquids, solids, and gases that contain radioactive
and/or nonradioactive hazardous materials. Laboratory policy directs its employees to protect the environment and
address compliance with applicable federal and state environmental protection regulations. This policy fulfills
DOE requirements to protect the public, environment, and worker health and to comply with applicable
environmental laws, regulations, and orders.

Federal and state environmental laws address handling, transport, release, and disposal of contaminants, pollu-
tants, and wastes, as well as protection of ecological, archaeological, historic, atmospheric, and aquatic resources.
Regulations provide specific requirements and standards to ensure maintenance of environmental qualities. Table
[1I-1 presents a list of the major environmental legislation that affects the activities of the Laboratory and serves as
an outline for the first section of this chapter. EPA, DOE, and NMED are the principal authorities administering
the regulations to implement these laws. The environmental permits issued by these organizations and the specific
operations and/or sites affected are presented in Table IlI-2.

The Compliance Summary is divided into two sections: Compliance Status and Current Issues and Actions.

The Compliance Status section discusses the major environmental acts that the Laboratory operated under in 1994.
The Current Issues and Actions section discusses other compliance issues that are not covered under the
Compliance Status section.

B. Compliance Status
1. Resource Conservation and Recovery Act.

a. Introduction. EPA or an authorized state grants RCRA permits to specifically regulate 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 units and methods. A facility that has submitted a RCRA Part A permit application for an existing
unit is allowed to manage hazardous or mixed wastes under transitional regulations known as the Interim Status
Requirements pending issuance of a RCRA Operating Permit (Note: The term unit as it is used in this section
refers to RCRA hazardous waste management areas). The RCRA Part B permit application consists of a detailed
narrative description of all facilities and procedures related to hazardous or mixed waste management that require
permitting. DOE/UC was granted a hazardous waste facility permit on November 8, 1989. Table D-1 lists the
hazardous waste management facilities at the Laboratory.

The EPA granted base RCRA authorization to New Mexico on January 25, 1985, transferring regulatory
authority over hazardous wastes under RCRA to the NMED. State authority for hazardous waste regulation is
created in the NMHWA and Hazardous Waste Management Regulations (HWMR). However, NMED has not yet
obtained authorization for implementing the majority of the 1984 Hazardous and Solid Waste Amendments
(HSWA). The HWMR has adopted, with a few minor exceptions, the federal codification for regulations in effect
on July 1, 1993, concerning the generation and management of hazardous waste. On July 25, 1990, the State of
New Mexico's Hazardous Waste Program was authorized by the EPA to regulate mixed waste in lieu of the federal
program. A Part A permit application for mixed waste storage and treatment units throughout the Laboratory was
submitted on January 25, 1991, within the required six-month period. Part B permit applications were submitted
for three surface impoundments in July 1991 and for several planned new hazardous and mixed waste facilities in
October 1993. Negotiations with NMED on the submittal of permit modifications for the interim status units are
continuing.

The Laboratory is currently negotiating with NMED a schedule to submit permit applications and modifications.
The applications will address several categories of waste handling units, including the following: development of
new treatment capabilities and associated support units for compliance with the EPA FFCA and Federal Facilities
Compliance Act (FFCAct); proposed new construction units to handle waste currently being generated; and
proposed units under development for the handling of wastes generated by the Environmental Restoration (ER)
Project. Competition for funding of these permitting activities is driven by compliance needs. The permit
modification for the retrieval of mixed transuranic (TRU) waste from TA-54, Area G, storage pads 1, 2, and 4 was
conditionally approved by NMED on May 11, 1994,
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Table IlI-1. Major Environmental Acts under which the Laboratory Operated in 1994

Federal
Regulatory Responsible
Legislation Citation Agency Related Legislation and Regulations
Resource Conservation and Recovery Act 40 CFR 257, 258, EPA/NMED Hazardous and Solid Waste Amendments
(RCRA) 260-268, 270-272, Federal Facilities Compliance Act Amendments
280, and 281 NM Hazardous Waste Act
NM Hazardous Waste Management Regulations
NM Solid Waste Act
NM Solid Waste Regulations
NM Groundwater Protection Act
NM Underground Storage Tank Regulations
Comprehensive Environmental Response, 40 CFR 300-311 EPA Superfund Amendments and Reauthorization Act
Compensation, and Liability Act (SARA)
(CERCLA) Designation, Reportable Quantities, and
Notification
NM Emergency Management Act
Emergency Planning and Community 40 CFR 350-373 EPA Executive Order 12856
Right-to-Know Act (EPCRA)
Toxic Substances Control Act 40 CFR 700-766 EPA

(TSCA)

Federal Insecticide, Fungicide,
and Rodenticide Act (FIFRA)

Clean Water Act (CWA)

40 CFR 150-189

40 CFR 121-136
40 CFR 400424

40 CFR 110-113

40 CFR 116

EPA/NM Department
of Agriculture

EPA

NMED/WQCC

EPA

EPA

NM Pest Control Act

National Pollutant Discharge Elimination
System (NPDES)
NM Water Quality Control Commission
Regulations
NM Liquid Waste Disposal Regulations
NM Oil Conservation Division - Groundwater
Discharge Plan, Fenton Hill
NM Water Quality Act
Water Quality Standards for Interstate &
Intrastate Streams in NM

Oil Pollution Prevention
Spill Prevention Control and Countermeasures
(SPCC)

Designation of Hazardous Substances
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Table IlI-1. Major Environmental Acts under which the Laboratory Operated in 1994 (Cont.)

Federal
Regulatory Responsible
Legislation Citation Agency Related Legislation and Regulations
Clean Water Act (CWA) (Cont.) 40 CFR 117 EPA Determination of Reportable Quantities for
Hazardous Substances
Safe Drinking Water Act (SDWA) 40 CFR 141-148 EPA/NMED NM Water Supply Regulations
Federal Clean Air Act (CAA) 40 CFR 50-99 EPA/NMED
National Environmental Policy Act 40 CFR 1500-1508, Council on Environmental
(NEPA) 10 CFR 1021 Quality/DOE
National Historic Preservation Act 36 CFR 800 State Historic Preservation NM Cultural Properties Act
(NHPA) Officer
National Advisory Council EO 11593
on Historic Preservation
Archaeological Resources Protection Act 43 CFR 7 Not Applicable
(ARPA)
American Indian Religious Freedom Act None Not Applicable
(AIRFA)
Native American Graves Protection and None Not Applicable
Repatriation Act (NAGPRA)
Endangered Species Act 50 CFR 402 U.S. Fish and Fish and Wildlife Coordination Act
Wildlife/ NM Wildlife Conservation Act
NM Game and Fish NM Endangered Plant Species Act
Floodplain Management Executive Order DOE 10 CFR 1022
11988 Clean Water Act, Section 404, Rivers and
Harbors Act
Protection of Wetlands Executive Order DOE 10 CFR 1022
11990 Clean Water Act, Section 404, Rivers and

Atomic Energy Act

Nuclear Regulatory
Commission/DOE/EPA

Harbors Act
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Table IlI-2. Environmental Permits or Approvals under which the Laboratory Operated in 1994

Category/Agency Approved Activity Issue Date Expiration Date Administering
RCRA hazardous Hazardous waste storage, November 1989 November 1999 NMED
waste facility treatment, and disposal permit
Postclosure care Application submitted NMED
September 1988
RCRA Mixed Waste Part A application submitted NMED
January 1991
Part B application submitted NMED
July 1991 —
(TA-53 Surface Impoundments [3])
Revised Part A application submitted — NMED
October 1993
Two RD&D Permits for Both issued on April 21, 1994 NMED
Packed Bed Reactor/
Silent Discharge Plasma
Treatment Unit and
Hydrothermal Processing Unit
HSWA RCRA Corrective Activities March 1990 December 1999 EPA
PCB$ Disposal of PCBs at June 5, 1980 — EPA
TA-54, Area G
PCB oil (TSCA) Incineration of PCB ofls October 9, 1992 October 9, 1997 EPA
NPDES, Los Alamos Discharge of industrial Modified permit March 1, 991 EPA
and sanitary liquid effluents New permit effective
August 1, 1994
Storm water associated with General permit October 1, 1997 EPA

industrial activity

submitted September 29, 1992
authorization received
August 25, 1993
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Table 11I-2. Environmental Permits or Approvals under which the Laboratory Operated in 1994 (Cont.)

Category/Agency Approved Activity Issue Date Expiration Date Administering
Storm water associated with
construction activity A-53 Sanitary Pipeline EPA
submitted October 1, 1992
US West Ductbank EPA
submitted October 1, 1992
DARHT Facility EPA
submitted May 20, 1994
Small Arms Firing Range EPA
submitted August 18, 1994
NPDES, Fenton Hill Discharge of industrial October 15, 1979 June 3091983 EPA
liquid effluents
NMLWD Regulation$ Discharge of sanitary effluents f NMED
from septic tank systems into soil
Groundwater discharge Discharge to groundwater July 9, 1990 June 5, 1995 NMOCD
plan, Fenton Hill
Groundwater discharge Discharge to groundwater July 20, 1992 July 20, 1997 NMED
plan, TA-46 Sanitary
Wastewater Treatment Plant
Air Quality Construction and operation of December 26, 1985; NMED
(NESHAP) five beryllium facilities March 19, 1986
September 8, 1987;
July 1, 1994
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Table 11I-2. Environmental Permits or Approvals under which the Laboratory Operated in 1994 (Cont.)

Category/Agency Approved Activity Issue Date Expiration Date Administering

Open Burning Fuel fire June 16, 1994 June 16, 1995 NMED
(AQCR 301) for ordnance testing, TA-11

Open Burning Burning of scrap wood June 14, 1993 June 14, 1994 NMED
(AQCR 301) from experiments, TA-36 July 21, 1994 July 21, 1995 NMED

Open Burning Burning of HE-contaminated December 2, 1993 December 2, 1993 NMED
(AQCR 301) materials, TA-14

Open Burning Burning of HE-contaminated December 2, 1993 December 2, 1993 NMED
(AQCR 301) materials, TA-16

Open Burning Burning of wood for August 11, 1994 August 11, 1995 NMED
(AQCR 301) Light Imaging Radar Testing,

TA-33 and TA-39
Open Burning Burning of metals for August 11, 1994 August 11, 1995 NMED

(AQCR 301)

ordnance testing, TA-41

aSee Table D-1 for specific permitted activities.
®Polychlorinated biphenyls.

°No incineration occurred during 1993 even though the activity was permitted.

°National Pollutant Discharge Elimination System.

dPermit administratively extended while new permit is pending.

'Dates vary depending on individual permits.
9New Mexico Liquid Waste Disposal Regulations.
"New Mexico Oil Conservation Division.

iNational Emission Standards for Hazardous Air Pollutants.

ITwo permits issued on same date.
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Current permitting issues include the acceptance and approval by NMED of permit modifications requested by
LANL in April 1993. Among them is the “off-site waste” issue. This issue involves LANL's ER Project’s need to
bring hazardous and mixed waste generated at the Los Alamos townsite and other off-site locations in Los Alamos
County and immediate environs to the Laboratory’s permitted waste handling locations at TA-54.

The application LANL submitted for the modification of TRU pads 1, 2, 4 and the addition of TRU storage
domes A, B, C, and D was conditionally approved. A waste analysis plan and a schedule for further characteri-
zation of the TRU wastes on pads 1, 2, and 4 that will respond to all of the state’s requirements will be provided to
NMED by March 31, 1995.

The application for the Hazardous Waste Treatment Facility (12 storage tanks) and the Chemical Plating Waste
Skid was withdrawn and is being revised. This revision involves the addition of two storage buildings, several
storage sheds, and the addition of design information not included in the RCRA Part A application submitted on
October 8, 1993, as well as updates due to organizational changes at the Laboratory.

LANL is in the process of developing an application for a RCRA-permitted treatment, storage, and disposal
(TSD) facility that will be used primarily for the disposal of mixed wastes generated by the ER Project. The
complex will consist of waste and wastewater treatment facilities, treatment, and associated storage. The submittal
date was previously fall 1994, the delay in the schedule is due to the revision of the Title | Design to include
treatment. Because this is a new construction project, completion of an application will depend on the
development of construction drawings. Preliminary plans have been completed and final design plans are
underway, at least in part, to finalize the application.

An emergency permit was granted to the Laboratory on June 2, 1994, by NMED in response to an application
submitted earlier for the treatment of nitrated cheesecloth rags. All of the waste was treated, the facility was
closed, and the permit has expired.

A set of modifications are being prepared for the permit to address changes in design at the TRU Waste
Inspectable Storage Project (TWISP). These design changes were required as a result of the completion of the Fire
Hazard Analysis. DOE orders require all buildings over 5,00®fhave fire suppression systems in place. The
changes necessary to comply with this requirement demand substantial changes to the RCRA Part A application
that was submitted for this project.

Other RCRA permitting activities currently underway include the following:

¢ possible submission of modifications to the permit to address changes that have occurred at the Controlled Air
Incinerator (CAl);

¢ revision of the 1988 application for the TA-16 Open Burning/Open Detonation units;

¢ development of an application for the TA-67 facility that includes a landfill, storage in tanks and containers,
treatment by thermal desorption and stabilization, and a wastewater treatment operation to handle the leachate
collected from the landfill.

The Laboratory received two approved Research, Development, and Demonstration permits from NMED in
1994. The permits for the Packed Bed Reactor/Silent Discharge Plasma Unit at TA-35 and the Hydrothermal
Processing Unit at TA-9, were received on April 21, 1994. The permit applications for these units were submitted
to NMED in December 1992 and March 1993, respectively. These permits will allow the Laboratory to test two
new and innovative technologies for the treatment of hazardous waste. The two units, however, did not begin to
conduct treatment operations with hazardous waste in 1994.

A permit modification is in preparation to reflect the relocation of the Packed Bed Reactor/Silent Discharge
Plasma Unit to another building within TA-35. The unit was moved without NMED notification or approval and
without NEPA review. A modification request has been written and is being reviewed. A NEPA review is pending.

b. Solid Waste Disposal.The Laboratory has a Special Waste Subtitle D landfill located at TA-54, Area J.
This landfill also has three active disposal shafts that receive administratively controlled or classified waste from
Laboratory operations. LANL/DOE completed the required Solid Waste Facility Annual Report for calendar year
(CY) 93. The TA-54, Area J landfill received 28% {10,131 f8) of solid waste in 1994. The landfill is used as a
staging area for nonradioactive asbestos (approximately 35,824 f€]) that is shipped off site to an approved
commercial disposal site. Radioactive asbestos and asbestos suspected of being contaminated with radioactive
material continue to be disposed into a monofill-constructed disposal cell at TA-54, Area G. Monofill means this
cell receives only one type of waste.
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On October 11, 1994, LANL/DOE submitted a suspension of groundwater monitoring requirements request to
NMED for this landfill. The suspension request offered vadose zone (the subsurface above the main aquifer)
monitoring in place of groundwater monitoring. LANL also disposes of sanitary solid waste and rubble at the Los
Alamos County landfill on East Jemez Road, DOE property that is operated under a special use permit with the Los
Alamos County. Los Alamos County has day-to-day operating responsibility for the landfill and is responsible for
obtaining all related permits for this activity with the state. LANL contributed approximately 18% of the total
volume of trash landfilled at this site during CY94 with the remainder contributed by Los Alamos County
residents. DOE works with both LANL and Los Alamos County landfill managements regarding operations,
permit applications, and LANL waste stream acceptance criteria. LANL also sent 6,558 tons of concrete/rubble,
400,090 tons of construction and demolition debris, 74 tons of brush for composting, and 126 tons of metal for
recycling to the county landfill construction and demolition area.

Table I1I-3 presents a summary of the materials recycled by Johnson Controls, Inc. (JCI), the Laboratory’s
support services subcontractor, in FY94. This waste minimization program, which continues to be expanded,
conforms to RCRA Subtitle D requirements.

Table III-3. Johnson Controls World Services, Inc. FY94 Recycling Volumes

Type Volume
Paper 337,667 kg (742,868 1b)
Photographic film 1,490 kg (3,280 1b)
Lead 28,727 kg (63,200 1b)
Lead acid batteries 7,425 kg (16,335 1b)
Electric cable 156,338 kg (343,944 1b)
Aluminum shavings 1,100 kg (2,420 1b)
Scrap steel/tin 352,553 kg (775,616 1b)
Aluminum solid 10,252 kg (22,555 1b)
Copper 749 kg (1,648 1b)
Stainless steel 15,244 kg (33,537 1b)
Brass 459 kg (1,009 1b)
Tires 9,363 kg (20,600 1b)
Waste oil 50,386 L (13,100 gal.)

c. RCRA Closure Activities. Several solid waste management units (SWMUSs) are subject to both the
HSWA Module VIII corrective action requirements and the closure provisions of RCRA. The corrective action
process occurs concurrently with the closure process, thereby satisfying both sets of regulations. NMED is the lead
regulatory agency for these sites. The status of these sites is given below.

TA-35, Surface ImpoundmentsClosure plans for the two surface impoundments for waste oil that are
associated with Buildings 85 and 125 at TA-35 were submitted in October 1988, and the state subsequently gave
oral approval to proceed with closure activities. All contents of the impoundments and underlying soil were
removed and disposed of as hazardous waste. Sampling to verify the removal of contaminants from the area was
completed in October 1989. Preliminary results of the sampling effort revealed that the criteria for clean closure
had been met. The impoundments were backfilled and revegetated at that time. Upon receipt of the final analytical
results, it was found that the allowed sample holding times had been exceeded; consequently, the data could not be
verified. The closure plan was modified to reflect the events of the field work that occurred and to include bore
sampling to be used as the final verification of clean closure. Bore sampling performed in December 1990
determined that the levels of contamination found to remain after this cleanup effort did not exceed the EPA's
health-based, risk-based cleanup levels. By achieving these cleanup levels, the Laboratory could still achieve clean
closure status for these two units and no post-closure care would be necessary.

The closure report and closure certification letters for the TA-35-125 surface impoundment were completed as
of July 31, 1991, and were submitted to NMED in August 1991. The closure report and closure certification letters
for TA-35-85 were submitted on December 20, 1991. The NMED sent a Notice of Deficiency (NOD) to DOE in
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July 1992 regarding the closure of surface impoundment TA-35-125. The NOD denied approval of clean closure of
the unit on two grounds: (1) the Laboratory had failed to delineate the vertical extent of the contamination, and (2)
the Laboratory had failed to demonstrate that releases from the unit to the surrounding soil or surface waters were
below health-based risk levels. An amended closure plan was submitted to the state on September 4, 1992, to
address these concerns. In accordance with this plan, the Laboratory and NMED split samples from Ten-Site
Canyon. The sample results indicated that no contamination above health-based risk levels resulted from the
release of contaminants to that canyon. The amended closure report was submitted to NMED in April 1993. The
Laboratory received final regulatory approval from NMED in September 1993 on the TA-35-125 amended closure
report. NMED indicated that the Laboratory met all of the requirements for closure by removal on TA-35-125. No
further action is required for this surface impoundment.

An amended closure plan for TA-35-85 was submitted to NMED for approval on November 1, 1993. The plan
proposed additional sampling and analysis or a revised technical approach with a schedule for the duration of each
technical activity proposed. The Laboratory is still waiting for regulatory approval from NMED for the TA-35-85
closure.

An NOD was received for the TA-35-85 surface impoundment from NMED in May 1994. LANL requested
extensions to the 30-day required response time, which were granted by NMED. All NOD comments were
addressed and submitted to NMED by mid-August 1994. Additional field work to support closure is scheduled for
1995.

TA-40, Scrap Detonation SiteOn September 13, 1991, the NMED notified the Laboratory that the
closure plan for the TA-40 Scrap Detonation Site had been approved. The start date of the closure plan was
September 30, 1991. This closure is proceeding behind schedule because the original closure plan did not
anticipate contamination, which was detected above action levels at several different locations during the sampling
phase. The closure plan modification and clean closure equivalency demonstration included risk assessments for
the areas where contamination was detected above action levels and was submitted to NMED in May 1993. The
Notice of Intent (NOI) to close the site and terminate interim status was issued by NMED on November 1, 1993,
which started a 30-day period for receiving comments from the public.

An amendment to the closure plan was submitted to NMED in February 1993. Additional closure activities
were conducted between September and December 1994 to remove localized contamination. A closure report was
to be submitted to NMED in March 1995.

TA-54, Waste Oil Storage TanksAfter discovering hazardous waste in six aboveground waste oil storage
tanks, the Laboratory pumped and disposed of the contents as hazardous waste. The tanks were moved to TA-54,
Area G to make room for needed facilities at TA-54, Area L. In April 1990, the Laboratory elected to proceed with
the closure of these vessels in anticipation of receiving an approved closure plan. After the tanks had been cleaned
several times, the final decontamination was completed in August. A final closure plan/report that reflected the
closure process of these units was submitted in June 1991. An addendum to the final closure plan was submitted in
July 1992. NMED approved the plan in August 1992. Soil sampling at TA-54, Area L to demonstrate clean
closure will be performed in conjunction with the HSWA permit corrective measures study scheduled during 1999.

TA-16, Landfill at Material Disposal Area, Area PClosure and post-closure-care plans for the Area P
landfill were submitted on November 25, 1985. In late 1987, these plans were modified to incorporate standards
that this unit would be subject to once the Laboratory received its RCRA permit. Since that time, the ER Project,
which oversees closures, has been established. The Laboratory requested an extension of the closure deadlines for
this and other units that appear within the HSWA Module of the RCRA permit. An extension of the closure
window would allow the ER Project to incorporate the results of the RCRA facility investigation (RFI)/Corrective
Measures Study into the closure process. The NMED rejected this approach and requested a revised closure plan
by September 1993. NMED indicated that it would allow an extension for evaluation of the outstanding issues.

The Laboratory submitted an amended closure plan on August 31, 1993, proposing additional sampling around
the landfill to verify that there is no potential for migration of contaminants during snowmelt or storm events.
Pending NMED approval, a lined surface water diversion channel around the landfill was constructed in November
1993. Sampling will commence upon NMED approval of the amended closure plan to be followed by final design
and construction of a landfill cap.

An NOD for the August 1993 closure plan was received in June 1994. Responses to the NOD, as well as a
request for a 120-day extension to address groundwater issues, was submitted to NMED. NMED issued a notice to
the public in early August 1994 that LANL intended to close TA-16, material disposal area (MDA), Area P per the
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1993 closure plan. During this time, LANL conducted a brief cost/benefit study on clean closing versus capping
TA-16, MDA, Area P. The study concluded that clean closing the landfill would be the most cost effective and
environmentally sound option. Therefore, LANL withdrew the August 1993 closure plan. A new closure plan was
submitted to NMED in early February 1995, and identifies TA-16, Area P as a waste pile to allow for clean closure
under 40 CFR 265.250. The closure plan is currently under review by NMED.

TA-53, Surface ImpoundmentsA closure plan for two of the three surface impoundments located at
TA-53 was submitted to NMED in February 1993. This plan was submitted as an alternative to permitting the units
as mixed waste units. NMED’s comments on the Laboratory closure plan proposing clean closure for the two
TA-53 surface impoundments were addressed by the Laboratory in a January 14, 1994, submittal.

A revised closure plan for the two surface impoundments was submitted to NMED in early September 1994. An
NOD on this closure plan was received by LANL in late October 1994. A response to the NOD was submitted to
NMED in mid December 1994. Additional clarifying information on the closure plan was submitted to NMED in
early March 1995.

TA-50, Batch Waste Treatment Unit and Container Storage Ar€dosure of this unit is proceeding
pursuant to the closure plan as outlined in the 1989 RCRA permit. This unit is located in Building 1 at TA-50 and
consists of an enclosed 1,923 L (508 gal.) pressure vessel. The vessel has been removed from service and is
presently in the process of internal and external wash downs as part of the closure process. Final closure activity
information was submitted to NMED in a final closure report on September 1, 1994. NMED acknowledged the
clean closure on September 15, 1994.

d. Underground Storage Tanks.The Laboratory’'s USTs are regulated under the New Mexico Under-
ground Storage Tank Regulations (USTR). At the end of CY94, the Laboratory has 13 regulated USTs. Out of
those 13 USTs, 11 USTs and their ancillary equipment must be upgraded or taken out of service by the end of
CY98.

No USTs were removed in CY94. USTs TA-55-17 and TA-16-205, which were removed in CY93, finally met
the USTR closure requirements in CY94.

UST TA-18-PL30, contained 2,117 L (560 gal.) of diesel fuel and was removed in September 1993. The UST
site is still under corrective action for site contamination. Because of shallow groundwater (approximately 4.6 m
[15 ft] below land surface) two groundwater monitoring wells were installed in March 1994. For three quarters of
CY93, groundwater data were collected in CY93 from this former UST site. The groundwater data show
concentrations of benzo-a-pyrene and naphthalenes below the concentration found in Part 3 of the New Mexico
Water Quality Control Commissions (NMWCC) regulations.

In July 1994, the top of UST TA-16-1456 (containing 37,800 L [9,980 gal.] of unleaded gasoline) was excavated
to conduct routine repairs on the tank. During the excavation, light soil staining and a faint odor of gasoline in the
soil near the UST's fuel inlet pipe and vent line were noted. On August 3, 1994, NMED was notified regarding
gasoline release from UST TA-6-1456. Several factors were determined to be the source of the gasoline
contamination, but the main factor was that two other USTs had been located in the same area as UST TA-16-1456
in the 1980s prior to their removal. In 1987, UST TA-16-196 was removed. This UST formerly held 15,120 L
(3,992 gal.) of leaded gasoline. Upon removal, it was observed that the UST was extensively corroded and was
leaking. Remediation actions involved the removal of several truckloads of contaminated soil from the site, but
removal of all the soil was unsuccessful. Currently, the UST site is still under investigation to determine the extent
of the former UST TA-16-196 gasoline contamination.

A UST inspection was conducted on January 25, 1994, by the NMED. From this inspection, DOE received one
notice of violation (NOV) on February 24, 1994. The NOV contained one finding that stated that the line leak
detector on UST TA-16-197 had not been adequately tested. On March 4, 1994, a test was conducted on the
capability of a line leak detector. The test determined that the leak detector was functioning properly. On June 28,
1994, a Certification of Compliance document was sent to NMED with a check for $100 for the fine associated
with the NOV. There was no petroleum release associated with this NOV finding.

e. Other RCRA Activities. TA-54, Area L, located on Mesita del Buey, had been used for disposal of
hazardous waste prior to the time when such disposal became regulated under RCRA/NMHWA. TA-54, Area G
has been used for the disposal of radioactive waste. Information related to a groundwater monitoring waiver
request for both Areas L and G has been submitted to NMED. Vadose zone (the subsurface above the main
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aquifer) monitoring is being conducted quarterly throughout Areas L and G to identify any releases from the
disposal units. This type of monitoring is used to detect the presence of organic vapor in the vadose zone.

A RCRA-permitted CAl for treating hazardous wastes is located at TA-50-37. A trial burn was conducted in
October 1986. The raw data were submitted to NMED in December 1986, and a final report for the test burn was
submitted on March 5, 1987. These data and the report were used to support the Laboratory’s application for a
hazardous waste permit for this facility. The permit was issued in November 1989, but waste treatment operations
have not been conducted in the CAIl since that time. The CAIl has been upgraded to improve its reliability so that
waste can be routinely burned. A modification to the permit incorporating the upgrades has been submitted and
must be approved before the facility can be restarted, and a public hearing must be held in connection with the
permit modification application. NMED is kept aware of changes in the permit through scheduled meetings and
has agreed to this process in order to get the CAl permit current.

f. RCRA Compliance Inspection. NMED conducted its annual hazardous waste compliance inspection
September 14-22, 1994. NMED inspectors visited hazardous waste satellite accumulation, storage, and treatment
facilities located throughout the Laboratory. Several potential issues were identified by the inspectors, including
unlabeled or improperly labeled containers, storage of certain wastes in excess of regulatory time limits,
incomplete records, insufficiency of decontamination equipment, and other potential issues.

EPA Multimedia Inspection. Between August 3 and 12, 1993, the EPA conducted a site-wide multimedia
inspection of the Laboratory, which encompassed regulations promulgated pursuant to RCRA, Clean Water Act
(CWA), SDWA, Clean Air Act (CAA), Toxic Substances Control Act (TSCA), and Emergency Planning and
Community Right-to-Know Act (EPCRA) (see Table IlI-4). The EPA-led team was headed by a representative of
Region 6 and was staffed by personnel working for the EPA National Enforcement Investigations Center and for
the NMED. The EPA-led team visited many satellite and less-than-90-day storage sites as well as long-term
storage facilities at TA-3, TA-54, and TA-55, and treatment facilities at TA-14, TA-16, TA-36, TA-54, and TA-55.
During the inspection outbriefing on August 12, 1993, several apparent RCRA findings were reported involving
noncompliance including inadequately labeled containers, open containers, inadequate training records, incomplete
waste characterization, and missing notifications. None of the findings appear to have a significant impact on
human health or the environment.

Table I1I-4. Environmental Inspections and Audits Conducted at the Laboratory in 1994

Date Purpose Performing Agency
January 11, 1994 Annual inspection of permitted and registered NMED
beryllium machining operations
January 25, 1994 UST inspection at TA-16 NMED
April 22, 1994 Spill cleanup investigations NMED/AIP
July 11-15, 1994 Waste Stream Characterization Program/ DOE/AL
NPDES permit program evaluation
July 21, 1994 NPDES permit program evaluation EPA
September 8, 1994 NPDES permit program evaluation EPA
September 14-22, 1994 Hazardous waste compliance inspection NMED
September 26-27, 1994 Use study tour of the Laboratory’s canyons USFWS?
October 17-27, 1994 Monitoring of environmental programs DOE/AL
October 27-28, 1994 NPDES permit compliance inspection NMED
November 16, 1994 FIFRA inspection NMDAb

ayuSs Fish and Wildlife Service.

®New Mexico Department of Agriculture.
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NMHWA Order 94-09, issued on September 2, 1994, documented the RCRA findings from the EPA-led
multimedia inspection. NMHWA Order 04-09 alleged some 45 violations of waste characterization, disposal,
labeling, storage, manifesting, safety equipment, and other hazardous waste management requirements. It required
28 corrective actions and proposed a fine of $247,000. Corrective actions were implemented on time or were
otherwise resolved, and the final negotiated penalty amount was $62,750.

DOE and LANL received a second RCRA CO from the State of New Mexico during 1994. NMHWA Order
94-12 was issued on August 12, 1994, following a self-reported incident involving the placement of soils from an
ER Project into a non-RCRA-permitted low-level radioactive waste landfill on site. LANL subsequently
discovered the soils had contained trace quantities of volatile organic constituents (VOCs). The CO alleged
violations of RCRA transportation and disposal requirements. It required corrective actions and proposed a fine of
$26,040. Corrective actions were implemented on time. The final negotiated penalty amount was $13,020.

g. RCRA Training. During 1994, ESH Training (ESH-13), in conjunction with Hazardous & Solid Waste
(ESH-19), updated the Laboratory’s RCRA training program. In addition to RCRA personnel training, a five-hour
introductory course for TSD and less-than-90-day storage area workers, the RCRA refresher training course began
in October. RCRA personnel must take refresher training courses annually. The 1994-95 RCRA refresher training
course focuses on changes to statutes, regulations, permits, permit applications, and Laboratory policies that affect
work assignments of facility personnel that relate to RCRA; organizational changes affecting the Laboratory’s
waste management structure and processes; a review of characterization of hazardous and mixed waste; and
identifying recurring problems of noncompliance with the RCRA-required inspection process. During 1994, 285
workers were trained in RCRA personnel training, and 78 received the RCRA Refresher Training course between
October 1994 and the end of the year. Both courses will be given monthly throughout 1995.

In 1994, 1,026 workers were trained in Waste Generation Overview, instruction for hazardous and mixed waste
generators. Waste Documentation Forms, the “how to” course on forms completion, underwent major revisions
beginning at the end of 1994 to reflect changes to the forms themselves. A workshop, entitled Waste
Documentation Update, was designed to acquaint current users of the forms with the revised forms; 412 workers
were trained in both courses during 1994.

A RCRA facility-specific training workshop took place in early 1994, and 39 training coordinators attended.

This workshop was designed to acquaint training personnel at the facilities with the RCRA permit itself, and
permit application training requirements, particularly those additional facility-specific topics for which training
must be offered and documented.

RCRA TSD personnel who must take Hazardous Waste Operations (HAZWOPER) training have been doing so
at LANL for the last several years. In October 1994, ESH-13 developed a HAZWOPER refresher course specific
to TSD workers. The course meets the regulatory requirements for both HAZWOPER and RCRA refresher
training and is offered monthly throughout the year.

The RCRA training program, as described in the Hazardous Waste Facility Permit, is complete and will only
undergo modifications and revisions in 1995 to reflect regulatory, organizational, and programmatic changes.

Generator Handbook.ESH-19 completed a regulatory handbook for hazardous waste generators. The
handbook comprises a comprehensive set of flowcharts and supporting documentation and covers virtually every
waste type generated at the Laboratory. Information includes waste identification and characterization,
documentation, packaging, and shipping and directs generators to the proper Laboratory organization. The
handbook was distributed to waste management coordinators and waste generators in 1994.

h. Waste Minimization. Subchapter | of the Solid Waste Disposal Act states that the generation of
hazardous waste is to be reduced or eliminated as soon as possible. All hazardous waste must be handled in ways
that minimize the present and future threat to human health and the environment. The act promotes recovery,
recycling, and treatment as alternatives to land disposal of hazardous wastes.

The rates of hazardous and mixed waste generation during 1994 were significantly higher than 1993 because
during the first part of 1993, there was a moratorium on the generation of mixed waste. A total of 182,714 kg
(401,971 Ib) of hazardous waste was generated in 1994 versus 70,420 kg (154,923 Ib) in 1993. A total of 68,372
kg (150,418 Ib) of mixed waste was generated in 1994 versus 7,517 kg (16,537 Ib) in 1993. A full description of
the moratorium is found in “Environmental Surveillance at Los Alamos during 1993” (EARE 1995b).

i. HSWA Compliance Activities. In 1994, the ER Project remained in compliance with Module VIII of the
RCRA permit. In April 1994, EPA transmitted a revised copy of the permit to incorporate new language based on
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the Class 3 permit modification submitted by the ER Project in February 1993. The permit was again updated in
September 1994 to incorporate minor changes identified by the ER Project.

During 1994, four RFI work plans and two addenda to RFI work plans were submitted to EPA. Ten work plans
were approved by EPA in 1994, and two more were approved in early 1995. In May 1995, an RFI work plan
addressing Los Alamos and Pueblo canyons will be submitted. Another RFI work plan addressing issues common
to all canyons will be submitted in October 1995. All upcoming work plans specific to individual canyons will tier
to this document. Depending on the availability of funding, an RFI work plan for Mortendad Canyon will be
submitted in November 1995.

A Class 3 permit modification will be submitted in early March 1995 to remove 89 SWMUs that require no
further action (NFA). In addition, 23 SWMUs will be added to the permit at EPA's request, based on its review of
RFI work plans. Approximately 280 Areas of Concern that are not on the HSWA permit will be recommended for
NFA during the same public comment period.

Progress continued in the design of the Laboratory’s proposed Mixed Waste Disposal Facility. The facility is
planned to treat and dispose of mixed waste generated during the ER Project remediation process. The facility will
exclude Laboratory operational waste. The Title | Design was revised in 1994 to include waste treatment in the
scope of the project. The Value Engineering Study was completed in 1994. By the end of 1994, drilling of the
initial boreholes and test wells neared completion. The Environmental Assessment (EA) and a draft Performance
Assessment for the facility are currently underway.

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
substances into the environment. LANL has not been listed on the EPA's National Priority List.

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

Title Ill, Section 313, of the EPCRA requires facilities that meet certain standard industrial classification (SIC)
code criteria to submit an annual toxic chemical release inventory (TRI) report. This TRI report describing the use
of and emissions from Section 313 chemicals must be submitted to EPA and the New Mexico Emergency
Management Bureau every July for the preceding CY.

Although the Laboratory does not meet the SIC code criteria for reporting, it has voluntarily submitted annual
TRI reports since 1987. All research operations at the Laboratory are exempt under provisions of the regulation,
and only pilot plants, production, or manufacturing operations at the Laboratory are reported. Regulated chemical
use at the Plutonium Processing Facility (TA-55) is the only operation at the Laboratory for which chemical
releases are reported under Section 313. This facility uses a reportable chemical (nitric acid) in amounts greater
than the Section 313 reporting threshold.

On August 3, 1993, the President of the United States issued Executive Order 12856 requiring all federal
facilities regardless of SIC code to report under Title Ill, Section 313, of EPCRA. Research operations remain
exempt. This requirement does not go into effect until the July 1995 reporting deadline for the preceding 1994 CY.
The Laboratory, along with the DOE, elected to begin reporting under the new guidelines, beginning with the 1994
report. Two additional chemicals, in addition to nitric acid, required release reporting: chlorine for water treatment
and sulfuric acid used to deionize water at the power plant (TA-3-22).

The 1994 report presented here covers the releases of chlorine, nitric acid, and sulfuric acid during 1993. About
6,091 kg (13,400 Ib) of nitric acid were used for plutonium processing, resulting in air emissions of approximately
78 kg (171 Ib). The amount of nitric acid released to the atmosphere was estimated using EPA emission factors
and good engineering judgment. The remaining nitric acid was either consumed in chemical reactions or was
completely neutralized in wastewater treatment operations. In addition, 9,613 kg (21,149 Ib) of chlorine were used
in water purification operations involving noncontact cooling water, sewage treatment, and drinking water,
resulting in air emissions of 381 kg (839 Ib) of chloroform and 12 kg (26 Ib) of chlorine. An estimated 2,482 kg
(5,460 Ib) of chlorine were released with the discharged water. Finally, 24,430 kg (53,745 Ib) of sulfuric acid were
used to deionize water at the Laboratory’s main power plant, resulting in less than a pound of air emissions. The
remaining sulfuric acid was completely neutralized before discharge to the environment.
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4. Toxic Substances Control Act.

Unlike other statutes which regulate chemicals and their risk after they have been introduced into the
environment, the Toxic Substances Control Act (TSCA) was intended to require testing and risk assessment before
a chemical is introduced into commerce. TSCA also establishes record keeping and reporting requirements for
new information regarding adverse health and environmental effects of chemicals; governs the manufacture, use,
storage, handling, and disposal of polychlorinated biphenyls (PCBs); and sets standards for PCB spill clean ups.
Because the Laboratory’s activities are in the realm of research and development, the PCB regulations (40 CFR
761) have been the Laboratory’s main concern under TSCA. Substances that are governed by the PCB regulations
include but are not limited to dielectric fluids, contaminated solvents, oils, waste oils, heat transfer fluids,
hydraulic fluids, slurries, soils, and materials contaminated as a result of spills. Most of the provisions of the
regulations apply to transformers, capacitors, and other PCB items with concentrations above a specified level. For
example, the regulations regarding storage and disposal of PCBs generally apply to items with PCB concentrations
of 50 ppm or greater.

In 1994, 17 transformers containing greater than 500 ppm PCBs were replaced with non-PCB transformers and
6 low concentration (50-500 ppm PCBSs) transformers were reclassified to non-PCB status. The remaining 7 high
concentration PCB transformers are scheduled for replacement in 1995. Specifications for the reclassification of
the remaining 18 low concentration PCB transformers will be written in 1995.

The Laboratory’s inventory of PCB-containing items is constantly changing as items are disposed and new items
are discovered during the on-going survey. Eighty-three PCB items were added to the survey in 1994. This
brought the total number of PCB items at LANL to 418. The types of items inventoried by the survey include
transformers, various pumps, oil-filled switches, light ballasts, generators, small transformers, and capacitors.

Most items are scheduled for disposal as soon as they are discovered. The survey for PCB items at LANL involves
record searches, sample collection, and laboratory analytical testing.

Analytical testing for PCBs is also performed for other TSCA compliance activities such as waste
characterizations and transformer concentration verifications. A total of 340 samples was analyzed for PCBs at the
Laboratory in 1994. Analytical results are attached to waste tracking forms and the item tested is appropriately
marked.

Once identified, inventoried, and marked, waste materials with 50 ppm PCBs or greater which do not contain
radioactive constituents are transported off site for treatment and disposal in accordance with TSCA. In 1994, the
Laboratory had 16 off-site shipments of PCB waste. The total weight of PCBs in those shipments was 101,355 kg
(222,981 Ibs). The PCB waste is sent to EPA-permitted disposal and treatment facilities. The wastes disposed
were 61 capacitors, 20 drums of light ballasts, 18 transformers, 5 drums of water, 5 electrical chokes and switches,
29,439 kg (64,766 Ib) of PCB oil, and 13 drums of concrete or other debris. All wastes are tracked from the point
of generation to final disposal. Documentation, such as waste manifests and verification of shipment receipts, is
kept on file. Certificates of Destruction for each waste are sent to the Laboratory by all treatment or disposal
facilities.

Liguids containing greater than 50 ppm PCBs and radioactive constituents are stored at the TA-54, Area L
TSCA storage facility. These wastes must be stored due to the lack of any EPA-approved disposal facility for this
type of waste. Many of these items have exceeded TSCA's one year storage limit. This noncompliance issue is
well documented and numerous communications have been taking place between EPA Region 6 and LANL/DOE
representatives. Nonliquid wastes containing greater than 50 ppm PCBs and radioactive constituents are disposed
at the Laboratory’s EPA-authorized TSCA landfill located at TA-54, Area G.

The Laboratory’s TSCA disposal facility at TA-54, Area G disposed 13.6 kg (30 Ib) of radioactively
contaminated PCB waste during 1994. Although the volume of this type of waste is expected to be minimal over
the next several years, there are few if any other disposal options for this waste. LANL has therefore requested
renewal of the 1980 EPA authorization for on-site PCB waste disposal. Representatives of the Laboratory met with
EPA officials in the fall of 1994 to discuss renewal conditions. The new authorization is expected to be final in the
fall of 1995.

Compliance documents pertaining to the above activities are compiled and written on a routine basis. The two
primary compliance documents are the Annual PCB Document (includes the annual inventory log and disposal
records required by 40 CFR 180) and the Semi-annual PCB Report (required by Condition 6 of the EPA approval
for LANL to operate a PCB Landfill).
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5. Federal Insecticide, Fungicide, and Rodenticide Act.

The Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) regulates the manufacturing of pesticides,
with requirements on 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 recommended procedures for storage and disposal and requirements for certification of workers
who apply pesticides. The Laboratory is also regulated by the New Mexico Pest Control Act, administered by the
New Mexico Department of Agriculture (NMDA), which regulates pesticide use, storage, and certification.
NMDA conducts annual inspections of JCI's compliance with the act. The application, storage, disposal, and
certification of these chemicals is conducted in compliance with these regulations. JCI certified applicators apply
pesticides under the direction of the Laboratory’s Pest Control Program Administrator. The Laboratory Pest
Control Management Plan, which includes programs for vegetation, insects, and small animals, was established in
1984 and is revised by the Pest Control Oversight Committee, a committee established to review and recommend
policy changes in the overall pest management program at the Laboratory.

An annual inspection conducted by the NMDA found no deficiencies in the Laboratory’s pesticide application
program and certified application equipment.

Table VI-21 presents data on the amount of herbicides, insecticides, and rodenticides used at the Laboratory
during 1994.

6. Clean Water Act.

a. National Pollutant Discharge Elimination System.The primary goal of the CWA (33 U.S.C. 4d6

seq) is to restore and maintain the chemical, physical, and biological integrity of the nation’s waters. The act
established the National Pollutant Discharge Elimination System (NPDES) that requires permitting point-source
effluent discharges to the nation’s waters. The NPDES permits establish specific chemical, physical, and biological
criteria that 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.

LANL has seven NPDES permits: one covering the effluent discharges at Los Alamos, one covering the hot dry
rock geothermal facility located 50 km (30 mi) west of Los Alamos at Fenton Hill, and five covering storm water
discharges (Table 111-2). The University of California (UC) and DOE are co-owners on the permits covering Los
Alamos. The permits are issued and enforced by EPA Region 6 in Dallas, Texas. However, NMED performs some
compliance evaluation inspections and monitoring for EPA through a Section 106 water quality grant.

During 1994, the Laboratory’s NPDES permit for Los Alamos included 2 sanitary wastewater treatment
facilities and 122 industrial outfalls. A summary of these outfalls is included in Table D-2. The NPDES permit for
the geothermal facility at Fenton Hill includes only one industrial outfall. Under the Laboratory’s existing NPDES
permit for Los Alamos, samples are collected for analysis on a weekly basis, and results are reported at the end of
the monitoring period for each representative outfall category to EPA and NMED. During 1994, effluent limits
were not exceeded in any of the 154 samples collected from the sanitary wastewater facilities. Effluent limits were
exceeded 28 times in the 2,045 samples collected from the industrial outfalls. As shown in Figure 1lI-1, overall
compliance for the sanitary and industrial waste discharges during 1994 was 100% and 98.6%, respectively. Tables
D-3 through D-6 present monitoring standards and Laboratory exceedances from those standards. There was no
discharge from the industrial outfall at the geothermal facility at Fenton Hill during 1994. On November 10, 1994,
the Laboratory received a copy of EPAs Federal Facilities Compliance Report (Region 6) for the period July 1,
1994 through September 30, 1994. The Laboratory was removed from the list of significantly noncompliant
federal facilities for CWA violations.

b. Business Plan for NPDES Permit Compliance and Outfall ReductionThe Water Quality and
Hydrology Group (ESH-18) in coordination with DOE/LAAQO developed a Business Plan for NPDES permit
compliance and outfall reduction as a result of the Administrative Order (AO) received in 1994 for repetitive non-
compliances. The Business Plan enhanced the Laboratory’s existing plan to ensure compliance with regulations
and outlined the program necessary to achieve 100% compliance, improve environmental awareness across the
Laboratory, and establish ownership for compliance. It also instills accountability within the Laboratory, sets
aggressive goals for employees and divisions, and improves root cause analysis of occurrences. A primary function
of the Business Plan is to establish cross-functional teams to address and improve operational, technical, and
regulatory facets of the Laboratory’s NPDES compliance record.
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Domestic Waste Discharges Industrial Waste Discharges
Oviolation in 154 samples 28 violationsin 2,045 samples
Compliance Noncompliance Noncompliance
100% 0% 1.4%
Compliance
98.6%

Figure 1lI-1. Overall compliance for the sanitary and industrial waste discharges during 1994.

c. Waste Stream Characterization.The Waste Stream Characterization (WSC) program is a Laboratory-
wide effort to identify noncomplying waste streams and potential unpermitted outfalls that discharge to the
environment contrary to those authorized in the Laboratory’s NPDES permit. The WSC program is required by AO
Docket No. VI -94-1242, which allowed for the continued operation of noncomplying facilities until WSC studies
and final reports were completed.

ESH-18 provided assistance to the Laboratory’s operating groups in identifying noncomplying waste streams
and potential unpermitted outfalls that discharge to the environment. Preliminary copies of each WSC report,
including the findings and recommendations, were reviewed by ESH-18 and facility representatives in 1993 and
1994. Additional follow-up investigations were conducted in 1994 if discrepancies were noted during the reviews.
Eighty-three WSC reports were finalized and distributed to the responsible Division Directors for facilities under
their management in March 1994. Target dates and contact persons were requested so that corrective actions could
be documented, tracked, and submitted by ESH-18 to EPA, as required by the AO.

Seventy-five unpermitted outfalls were found throughout the Laboratory during the WSC surveys. DOE and
EPA requested that the Laboratory eliminate these unpermitted outfalls by the end of 1994. The Laboratory
successfully eliminated 74 of the 75 unpermitted outfalls by December 31, 1994; the last unpermitted outfall was
eliminated in January 1995.

AO Docket No. VI-94-1242 required the Laboratory to complete 25% of the corrective actions that were
recommended by the WSC study by September 1994 and 50% by September 1995. Both of these requirements
have been met. The Laboratory must be in 100% compliance by October 1, 1997, pursuant to the AO.

The Laboratory has secured funding of approximately $3 million dollars to complete some of the corrective
actions needed to bring facilities into compliance with the NPDES permit program. ESH-18 is managing this
funding to complete the highest priority projects before the October 1, 1997, deadline. Operating groups will be
responsible for corrective actions not completed by this funding. ESH-18 has developed a database for tracking the
WSC corrective actions.

d. Storm Water Discharges.On November 16, 1990, the EPA promulgated the final rule for NPDES
Regulations for Storm Water Discharges and modified 40 CFR 122, 123, and 124. This rule was required to
implement Section 402(p) of the CWA (added by Section 405 of the Water Quality Act of 1987).

On September 9, 1992, EPA published the final General Permits for storm water discharges associated with
industrial and construction activity. The Laboratory chose to apply for coverage under the General Permit.
Currently the Laboratory has five NPDES General Permits for its storm water discharges (Table 111-2). One permit
is for the Laboratory site and includes the following industrial activities: hazardous waste treatment, storage, or
disposal facilities, operating under interim status or a permit under Subtitle C of RCRA and NMHWA, (this
category includes SWMUSs); landfills, land application sites, and open dumps including those that are subject to
regulation under Subtitle D of RCRA; and steam electric power generating facilities. The other four permits are for
construction activities disturbing more than five acres. These projects are the TA-53 Lagoon Elimination project,
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the Los Alamos Integrated Communication System project, the Dual Axis Radiographic Hydrotest (DARHT)
facility, and the Small Arms Firing Range remediation.

The conditions of the General Permit require the development and implementation of a Storm Water Pollution
Prevention (SWPP) Plan. During 1994, ESH-18 developed and initiated implementation of 18 SWPP Plans for
SWMUs. ESH Division has assumed ownership of SWMUs that are regulated under the NPDES General Permit
and the subsequent SWPP Plans.

Under the General Permit, monitoring activities are required of EPCRA facilities and land disposal units/
incinerators. In 1994 monitoring was conducted at TA-54, Area G with proposed monitoring sites in 1995 at
TA-55; TA-54, Area J; and at two SWMU landfills. This analytical data must be submitted annually to EPA in the
form of a Discharge Monitoring Report (DMR). The Laboratory submitted its 1994 DMR to EPA on October 28,
1994.

The installation and operation by the US Geological Survey stream monitoring stations on the canyons entering
and leaving the Laboratory is another project related to the NPDES Storm Water Program. In 1994, there were a
total of 16 stations on the various watercourses at the Laboratory. Information gathered by the USGS will be
published in the NM Water Resources Data, Water Year 1994.

e. Spill Prevention Control. The Laboratory has a Spill Prevention Control and Countermeasures (SPCC)
Plan, as required by the CWA in accordance with 40 CFR 112. This plan requires that secondary containment be
provided for all aboveground storage tanks. There are approximately 40 major containment structures at the
Laboratory. The plan also provides for spill control on drum and container storage, transfer, and loading/unloading
areas. Training is provided for the user group’s designated Spill Coordinator on the requirements of the SPCC
Plan. The Spill Coordinator plays the major role in implementation of the SPCC Plan at the group level. The third
version of the SPCC Plan was completed in September 1993; a training course for Spill Coordinators was
presented in 1994 and is offered quarterly.

f. Sanitary Sewage Sludgeln December 1992, the EPA promulgated 40 CFR Part 50@: Standards for

Use or Disposal of Sewage Sludgehe purpose of these regulations is to establish numerical, management, and
operational standards for the beneficial use or disposal of sewage sludge through land application or surface
disposal. Under the Part 503 regulations, the Laboratory is required to collect representative samples of sewage
sludge in order to demonstrate that it is not a hazardous waste and that it meets the minimum federal standards for
pollutant concentrations. In addition, sewage sludge is monitored for radioactivity in order to demonstrate that it
meets the standards set forth in the Laboratory’s Administrative Requirement (AR) 3-5. During 1994,
approximately 26 dry tons of sewage sludge were generated at the TA-46 Sanitary Wastewater System
Consolidation (SWSC) Plant as part of routine wastewater treatment operations; analytical monitoring of this
sludge in 1994 demonstrated 100 percent compliance with the minimum federal and Laboratory standards for land
application.

Also during 1994, approximately 20.3 dry tons of sewage sludge generated at the SWSC plant in 1993 were
land applied at TA-54, Area G.

7. Safe Drinking Water Act, Municipal and Industrial Water Supplies.

This program includes sampling from various points in the Laboratory, Los Alamos County, and Bandelier
National Monument water distribution systems and from the Laboratory’s water supply wellheads to ensure
compliance with the federal SDWA (40 CFR 141). The DOE provides drinking water to Los Alamos County and
Bandelier National Monument. The EPA has established MCLs for microbiological organisms, organic and
inorganic constituents, asbestos, and radioactivity in drinking water. These standards have been adopted by the
State of NM and are included in the NM Water Supply Regulations (NMEIB 1991). The NMED has been given
authority by EPA to administer and enforce federal drinking water regulations and standards in New Mexico.

Compliance samples are analyzed at four state certified laboratories: NM Health Department’s Scientific
Laboratory Division (SLD) in Albuquerque for VOCs, synthetic organic constituents (SOCSs), inorganic
constituents, and radioactivity; the Soil, Water, and Air Testing (SWAT) Laboratory at New Mexico State
University in Las Cruces, New Mexico, for SOCs; Triangle Laboratories in Durham, North Carolina, for dioxin;
and QuanTEM Laboratories in Oklahoma City, Oklahoma, for asbestos. The SLD and SWAT laboratories report
their analytical results directly to NMED. Triangle and QuanTEM laboratories report their analytical results to
ESH-18, who, in turn, transmit the results to NMED. The JCI Environmental (JENV) Laboratory also collects
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samples from the Laboratory, Los Alamos County, and Bandelier National Monument'’s distribution systems and
tests them for microbiological contamination, as required under the SDWA. The JENV Laboratory is certified by
NMED for microbiological testing of drinking water.

During 1994, all chemical, radiological, and microbiological parameters regulated under the SDWA were in
compliance with the MCLs established by regulation, with the exception of a four-day microbiological violation in
January 1994. The analytical results for SDWA compliance sampling in 1994 are presented in the following tables:
radioactivity (Table V-22), radon (Table V-23), inorganic constituents (Table VI-9), total trihalomethanes (Table
VI-10), lead and copper (Table VI-11), VOCs (Table VI-12), SOCs (Table VI-13), asbestos fibers (Table VI-14),
and bacteria (Table VI-15).

Radon sampling was performed at wellheads and points of entry of water from the two well fields into the
distribution system. This sampling was done to collect information prior to the issuance of a final EPA regulation
governing radon in drinking water. The sampling indicates that radon treatment may be required if EPA finalizes
the radon standard with the same 300 pCi/L limit contained in the proposed rule. Depending on the final rule’s
provisions, waters from some well fields may need radon treatment by extended storage to allow radioactive decay
or adsorption removal.

Each month during 1994, an average of 48 microbiological samples was collected at designated sample taps in
the Laboratory, County, and Bandelier National Monument’s water distribution systems. The microbiological
samples are analyzed for free chlorine residual and the presence or absence of total coliform, fecal coliform, and
noncoliform bacteria. Sample collection and analysis were performed by personnel from the JENV Laboratory.
During 1994, of the total of 581 samples analyzed, 5 indicated the presence of total coliforms, and 2 indicated the
presence of fecal coliforms. Noncoliforms were present in 27 of the microbiological samples. Monthly data for
1994 is presented in Table VI-15. Noncoliform bacteria are not regulated, but their presence in repeated samples
may serve as indicators of biofilm growth in water pipes.

Coliforms are the standard indicators of sewage pollution because they inhabit the intestinal tract of humans and
other animals and therefore may indicate the presence of sewage or animal waste in the water. They are generally
easier and safer to culture than specific pathogens. Fecal coliforms are defined as a subclass of coliforms that can
be cultured on specific media at an elevated temperaturé (J4.Fhe fecal coliform test methods are intended to
select for bacteria that originate in the intestines of warm-blooded animals. Biofilms are colonies of bacteria that
are normally present in drinking water pipes and that may include coliforms and noncoliforms, as well as other
types of bacteria.

In January 1994, there was a violation of the SDWA MCL for coliform bacteria at the North Community Fire
Station (FS #4) and the Ponderosa Estates subdivision adjacent to FS #4 in the North Community. Drinking water
samples collected from a janitor's mop sink at FS #4 on January 10, 1994, showed the presence of total and fecal
coliform bacteria. On January 13, a sample collected from a new residence in the Ponderosa Estates subdivision
showed the presence of total coliform bacteria.

The coliform contamination at FS #4 and Ponderosa Estates subdivision are believed to be separate, coinciden-
tal, episodes caused by local contamination. The source of contamination at FS #4 was identified as a hose con-
nected to the janitor’s sink; the hose provided a direct conduit for the transmission of bacteria from a mop bucket to
the sink faucet where the sample was collected. The contamination at the Ponderosa Estates subdivision was
attributed to a lack of line flushing, the presence of dirt in the distribution lines, and a low free chlorine residual in
the drinking water (<1.0 mg/L G). Ponderosa Estates, at that time, had very few occupied houses served by the
affected line. Lack of use allowed water in the pipe to stagnate.

Repeat samples collected from the janitor’s sink at FS #4 on January 11, 12, and 13, 1994, showed the absence
of both total and fecal coliforms. Samples collected on those same days at several other taps at FS #4 showed no
coliform contamination, suggesting that the problem was localized to the janitor’s sink piping.

The coliform contamination at the Ponderosa Estates subdivision was eliminated by the flushing of the sub-
division’s water mains. A repeat sample collected from the Ponderosa Estates subdivision on January 14, 1994,
showed an absence of total coliform contamination and a free chlorine residual of 0.2 pngteClaboratory
has suggested that Los Alamos County implement a corresponding flushing program for the County’s portion of
the distribution system. No other violations were noted in the Laboratory’s municipal and industrial water supply
program in 1994.
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8. Groundwater.

a. Groundwater Protection Compliance IssuesGroundwater monitoring and protection efforts at the
Laboratory have evolved from the early programs initiated by the USGS to present efforts. As a DOE facility, the
Laboratory is required to conduct its operations in an environmentally safe manner. DOE Order 5400.1 establishes
environmental protection program requirements, authorities, and responsibilities for all DOE facilities. The goal of
this order is to ensure that operations at DOE facilities comply with all applicable environmental laws and
regulations, executive orders, and departmental policies. The major regulations, orders, and policies pertaining to
groundwater are as follows.

DOE Order 5400.1.DOE Order 5400.1 requires the Laboratory to prepare a Groundwater Protection
Management Program Plan (GWPMPP). The program was required by the order to (1) document the groundwater
regime with respect to quantity and quality; (2) design and implement a groundwater monitoring program to
support resource management and comply with applicable environmental laws and regulations; (3) establish a
management program for groundwater protection and remediation, including specific SDWA, RCRA and CERCLA
actions; (4) summarize and identify areas that may be contaminated with hazardous substances; (5) develop
strategies for controlling sources of these contaminants; (6) establish a remedial action program that is part of the
site CERCLA program required by DOE 5400.4; and (7) have in place decontamination and decommissioning and
other remedial programs contained in DOE directives.

The Laboratory completed a major revision of the draft GWPMPP in 1994. The GWPMPP focuses on
protection of groundwater resources in and around the Los Alamos area and ensures that all groundwater-related
activities comply with the applicable federal and state regulations.

The GWPMPP also fulfills the requirements of Chapter IV, Section 9 of DOE Order 5400.1. This section
requires development of a Groundwater Monitoring Plan (GMP) as a specific element of the GWPMPP. The GMP
identifies all DOE requirements and regulations applicable to groundwater protection and includes monitoring
strategies for sampling, analysis, and data management. The general requirements outlined in Section 9b for the
GWPMPP include: (1) determination of baseline groundwater quality and quantity conditions; (2) demonstration of
compliance with, and implementation of, all applicable regulations and DOE orders; (3) providing data that will
allow early detection of groundwater pollution or contamination; (4) providing a reporting mechanism for detection
of groundwater pollution or contamination; (5) identifying existing and potential groundwater contamination
sources and to maintain surveillance of these sources; and (6) providing data upon which decisions can be made
concerning land disposal practices and the management and protection of groundwater resources.

The GWPMPP contains a business plan in which a prioritized list of activities and studies addresses these above
requirements. The business plan also shows the suggested organization for accomplishing the tasks, the proposed
funding sources, and a preliminary cost estimate.

Section 9c of Chapter IV of the DOE Order 5400.1 requires that groundwater monitoring needs be determined
by site-specific characteristics and, where appropriate, groundwater monitoring programs be designed and
implemented in accordance with 40 CFR Part 264, Subpart F, or 40 CFR Part 265, Subpart F. The section also
requires that monitoring for radionuclides be in accordance with DOE Orders in the 5400 series dealing with
radiation protection of the public and the environment.

RCRA Permit/HSWA Module.LANL's RCRA/NMHWA Part B Operating Permit requires the
Laboratory to follow specific procedures in the handling, treatment, monitoring, and disposal of hazardous wastes.

Module VIII of the RCRA Operating Permit, i.e. the HSWA Module, Task Il requires the Laboratory to collect
information to supplement and verify existing information on the environmental setting at the facility and collect
analytical data on groundwater contamination. Under Task Ill, Section A.1, the Laboratory is required to conduct a
program to evaluate hydrogeologic conditions. Under Task Ill, Section C.1, the Laboratory is required to conduct a
groundwater investigation to characterize any plumes of contamination at the facility.

The Laboratory continued an ongoing study of the hydrogeology and stratigraphy of the region. In 1993, two
bore holes (LADP-3 and LADP-4) were drilled near TA-21 to investigate the occurrence of intermediate perched
groundwater zones and to add to the knowledge of the geology of the area.

The Laboratory updated results of analyses of groundwater samples for tritium (Refer to Section VIl or EARE
1994b for more information). The analyses were performed using a new method that enabled detection of very
minute amounts of tritium. This data helps to further understand various hydrogeologic characteristics as required
by the HSWA Module and DOE Order 5400.1.
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The Laboratory also completed part of an ongoing study of environmental geochemistry for surface and
subsurface waters in the Pajarito Plateau and outlying areas (Blake 1995). The study included major element, trace
element, and isotope analyses of 130 water samples from 94 different springs, wells, and water bodies in the area.
This study contributes information needed to understand background water quality and recharge information
required by the HSWA Module.

A study of fracture characterization of the Bandelier Tuff was also completed in 1994 (Wohletz 1995). This
study focused on fractures in the Tshirege Member in Los Alamos Canyon. This study contributes information
needed to understand the occurrence and nature of fractures as required by the HSWA Module.

New Mexico Water Quality Control Commission RegulationdMWQCC regulations control liquid
discharges onto or below ground surface to protect all groundwater of the State of New Mexico. Under the
provisions, a groundwater discharge plan must be submitted to the NMWQCC by the facility and approved by the
commission director. Subsequent discharges must be consistent with the terms and conditions of the plan.

NMWQCC regulations require site-specific background information for the groundwater discharge plans
including site characterization, depth to groundwater, geologic stratigraphy, and the number of wells. The
Laboratory also needs to determine potential pathways through which effluent could enter the regional aquifer or
the intermediate and alluvial perched groundwater zones. The regulations also protect surface waters that are fed
by groundwater inflow.

New Mexico Solid Waste Management Regulatiol®/ VMR requires that landfills establish groundwater
monitoring programs and that other solid waste facilities demonstrate that groundwater will be protected. The
Laboratory has several Solid Waste Disposal Areas which operate under SWMR regulations. During 1994 the
Laboratory submitted documentation for a groundwater monitoring suspension request for MDA J at TA-54 and
proposed a vadose zone monitoring plan instead. The plan proposed would emplace a vadose zone monitoring
network to detect any downward movement of contaminants. Because groundwater is at a depth of 305 m (1,000
ft) beneath unsaturated tuff, the Laboratory maintains that vadose zone monitoring would be more efficient in
detecting possible contamination migration before it could reach the regional aquifer than the groundwater
monitoring required under the SWMR.

Safe Drinking Water Act The SDWA requires that the Laboratory and Los Alamos County water
distribution systems meet specific standards for maximum contaminant levels for organic, inorganic and
radiochemical constituents.

The Laboratory conducts annual sampling at many points in the distribution system. In addition, the
Laboratory also samples annually groundwater from all supply wells. These samples are analyzed for the organic,
inorganic, and radioactive constituents required by the SDWA.

National Pollutant Discharge Elimination System PermitNPDES was established by the CWA and
requires permitting of all point-source effluent discharges into the nation’s waters. The primary goal of the CWA is
to restore and maintain the chemical, physical, and biological integrity of the nation’s waters. Specific criteria for
an effluent must be met before that effluent can be discharged into the environment.

Anticipated Regulatory Requirementsl he Laboratory needs to be able to comply with anticipated state
regulatory requirements. Under the NMWQCC regulations, which pertain to industrial and municipal discharges
onto or below the surface of the ground, the NMED can request a Groundwater Discharge Plan for new and
existing facilities. The plan would require a site investigation, characterization of the waste stream, and
justification that discharge activities will not degrade groundwater.

The Laboratory has two sanitary treatment facilities and more than 100 industrial outfalls. A Groundwater
Discharge Plan could be requested by the NMED for any of these facilities, and the Laboratory would need to
comply within 120 days after the request.

The Laboratory has two approved Groundwater Discharge Plans to meet NMWQCC regulations, one for TA-57
(Fenton Hill) and one for the TA-46 Sanitary Wastewater Treatment Plant which is the location for the sanitary
wastewater systems consolidation (SWCS) Project (DOE 1992).

In addition, 10 CFR 834 is scheduled to become law. It is anticipated that the content will be similar to DOE
Order 5400.5, which addresses radiation doses to the public. Ninety days after the document is presented for
public review, it could become law. LANL will be required to be in compliance with the specified date stated in 10
CFR 834.
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9. Federal Clean Air Act and the New Mexico Air Quality Control Act.

a. Federal Regulations.The Laboratory is subject to a number of federal air quality regulations. These
include
. National Emission Standards for Hazardous Air Pollutants (NESHAP)

. National Ambient Air Quality Standards;

. New Source Performance Standards,

. Stratospheric Ozone Protection (SOP); and
. Operating Permit Program.

All of the above requirements that are applicable to LANL, except the NESHAP for radionuclides and
provisions relating to SOP, have been adopted by the State of New Mexico as part of its State Implementation Plan.
Therefore, all of these regulations, except the radionuclide NESHAP and SOP, are discussed in Subsection b, State
Regulations.

Radionuclide NESHAP. Wder 40 CFR 61, Subpart H, the EPA limits the effective dose equivalent to any
member of the public from radioactive airborne releases from DOE facilities, including LANL, to 10 mrem/yr. The
1994 effective dose equivalent to a member of the public was 7.62 mrem/yr, primarily from the LAMPF
operations. Any construction or modifications undertaken at LANL that will increase airborne radioactive
emissions require preconstruction approval from EPA. In 1994, 102 such projects were received by Air Quality
(ESH-17) or Environmental Protection (ESH-8) for Laboratory review; only four of these were determined to
require preconstruction approval.

In 1991, the EPA determined that LANL did not meet the requirements of 40 CFR 61, Subpart H, and issued
LANL a Notice of Noncompliance. As a result of the NON, the DOE is negotiating a FFCA with EPA Region 6.
The FFCA will include schedules that the Laboratory will follow to come into compliance with the Clean Air Act
and will continue to address the issues raised in the 1991 NON.

Stratospheric Ozone ProtectiorEffective July 1, 1992, Section 608 (National Emission Reduction
Program) of the Clean Air Act Amendments (CAAA) of 1990 prohibits individuals from knowingly venting ozone
depleting substances (ODS) used as refrigerants into the atmosphere while maintaining, servicing, repairing, or
disposing of air conditioning or refrigeration equipment. Johnson Controls Incorporated (JCI) recovers and
recycles all ODS during servicing and repair of all refrigeration equipment at the Laboratory and does not vent
ODS to the atmosphere. Final regulations concerning the type of recovery/recycling equipment to be used and the
procedures for using this equipment became effective on July 13, 1993.

Section 609 (Servicing of Motor Vehicle Air Conditioners) of the CAAA established standards and requirements
related to recycling equipment used in the servicing of motor vehicle air conditioners, and training and certification
of technicians providing such services. JCI provides all servicing and maintenance relating to automotive air
conditioning equipment at the Laboratory in full compliance with these regulations.

Section 611 (Labeling of Products Using ODS) of the CAAA established requirements that no container
containing Class | or Il ODS or any product containing Class | ODS may be shipped across state lines unless it
bears an appropriate warning label. This regulation came into effect on November 11, 1993. ESH-17 worked with
groups that ship ODS products and ODS-containing waste off site to ensure that the proper labeling requirements
are met.

b. State Regulations.The NMED preserves air quality through a series of air quality control regulations

(AQCRs). The AQCRs relevant to Laboratory operations are discussed below.

AQCR 301—Regulation to Control Open BurningdQCR 301 regulates the open burning of materials.
Under this regulation, open burning of explosive materials is permitted when transport of these materials may be
dangerous. Provisions of this regulation allow DOE and the Laboratory to burn waste explosives. In 1994, the
Laboratory had six open burning permits: one for the open burning of jet fuel for ordnance testing at TA-11, K Site;
another for the open burning of metals for ordnance testing at TA-11, K Site; one for the open burning of
explosive-contaminated materials at TA-14; one for the open burning of explosive-contaminated materials at
TA-16; one for burning explosive-contaminated wood at TA-36; and one for burning small piles of wood for Light
Imaging Radar testing at TA-33 and TA-39 (Table I11-2).
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AQCR 401—Regulations to Control Smoke and Visible EmissioAQCR 401 limits the visible
emissions allowed from the Laboratory boilers to less than 20% opacity. Opacity is the degree to which emissions
reduce the transmission of light and obscure the view of a background object. Because the Laboratory boilers are
fueled by clean-burning natural gas, exceeding this standard is unlikely. It may, however, occur during start-up with
oil, the backup fuel for the boilers. Although oil is used infrequently, the boilers must be periodically switched to
oil to ensure that the backup system is operating properly. Opacity is read during these switches. Only one
exceedance of the opacity standard occurred in 1994; it occurred at the TA-16 steam plant. Notification procedures
as required by AQCR 801 were followed, thereby preventing any compliance actions.

AQCR 501—Asphalt Process Equipmerierovisions of AQCR 501 set emission standards according to
process rate and require the control of emissions from asphalt-processing equipment. The asphalt concrete plant
operated by JCI is subject to this regulation. The plant, which has a 68,162 kg/h (75 ton/h) capacity, is required to
meet an emission limit of 15 kg (33 Ib) of particulate matter per hour. A stack test of the asphalt plant in August
1992 indicated an average emission rate of 1.9 kg/h (4.2 Ib/h) and a maximum rate of 2.3 kg/h (5.1 Ib/h) over three
tests (Kramer 1993a). Although the plant is old and is not required to, it meets NSPS stack emission limits for
asphalt plants.

AQCR 507—0il Burning Equipment-Particulate MatterThis regulation applies to an oil burning unit
having a rated heat capacity greater than 2.5Bt@hr. Oil burning equipment of this capacity must emit less
than 0.03 Ib per million Btu of particulate. Although the Laboratory boilers use oil as a backup fuel, all have
maximum rated heat capacities below this level; consequently, this regulation does not apply. The TA-3 power
plant operates the three highest heat capacity boilers, each of which had an observed maximum capacity of 210
million Btu/h.

AQCR 604—Gas Burning Equipment-Nitrogen DioxiddRrovisions of AQCR 604 require gas burning
equipment built before January 10, 1972, to meet an emission standard of 0.3 lppefrM@llion Btu when
natural gas consumption exceed$2Btu/yr/unit. Only the TA-3 steam plant has the capacity to operate at this
level. While the TA-3 steam plant has the capacity to operate at this level, it never has and is therefore not an
applicable source for this regulation. However, stack tests done in 1994 indicate that the TA-3 power plant meets
the emission standard.

AQCR 605—0il Burning Equipment-Sulfur Dioxide.This regulation applies to oil burning equipment
having a heat input of greater than 1 *4Btu/yr. Although the Laboratory uses oil as a backup fuel, no oil-fired
equipment exceeds this threshold heat input rate. Therefore, this regulation did not apply during 1994 to the
Laboratory fuel burning equipment. Should such equipment operate above the heat input limit, emissions of sulfur
dioxide would be required to be less than 0.34 Ib per million Btu.

AQCR 606—O0il Burning Equipment-Nitrogen DioxideThis regulation applies to oil burning
equipment having a heat input of greater than 1% Béu/yr. Although the Laboratory uses oil as a backup fuel,
no oil-fired equipment exceeds this threshold heat input rate. Therefore, this regulation did not apply during 1994
to the Laboratory fuel burning equipment. Should such equipment operate above the heat input limit, emissions of
nitrogen dioxide would be required to be less than 0.3 Ib per million Btu.

AQCR 702—Permits.Provisions of AQCR 702 require permits for any new or modified source of
potentially harmful emissions if they exceed threshold emission rates. More than 500 toxic air pollutants are
regulated, and each chemical’s threshold hourly rate is based on its toxicity. The Laboratory reviews each new and
modified source and makes conservative estimates of maximum hourly chemical usage and emissions. These
estimates are compared with the applicable AQCR 702 limits to determine if additional permits are required.
During 1994, more than 100 source reviews were conducted. None of these sources required permits under AQCR
702.

AQCR 707—Prevention of Significant DeteriorationThese regulations have stringent requirements that
must be addressed before the construction of any new, large stationary source can begin. Under this regulation,
wilderness areas, national parks, and national monuments receive special protection. For the Laboratory, this
mainly impacts Bandelier National Monument’s Wilderness Area. Each new or modified source at the Laboratory
is reviewed to determine whether this regulation applies; however, none of the new or modified sources in 1994
have resulted in emission increases considered “significant,” and they were therefore not subject to this regulation.

Environmental Surveillance at Los Alamos during 1994 45



[ll. Compliance Summary

AQCR 751—Emission Standards for Hazardous Air Pollutanti this regulation, NMED adopts by
reference all of the federal NESHAP, except those for radionuclides and residential wood heaters. The impact of
each applicable NESHAP is discussed below:

Asbestos.Under the NESHAP for asbestos, the Laboratory must ensure that no visible asbestos emissions to the
atmosphere are produced by asbestos removal operations at the Laboratory. During 1994, no Laboratory operation
produced visible asbestos emissions.

The Laboratory is also required to notify NMED of asbestos removal activities and disposal quantities. Such
activities involving less than 1554160 &) or 74 m (260 lin ft) are covered by an annual small job notification to
NMED. For projects involving greater than these amounts of asbestos, separate notification to NMED is required
in advance of each project. NMED is notified of asbestos wastes (both small and large jobs) on a quarterly basis,
which includes any material contaminated, or potentially contaminated, with radionuclides. Radioactively
contaminated material is disposed of on site in a designated radioactive asbestos burial area. Nonradioactive
asbestos is transported off site to designated asbestos disposal areas.

During 1994, LANL shipped off site for disposal 36.62 (h,292 f) of small job asbestos waste. JCI disposed
of approximately 16.85 (595 f) of potentially radioactive contaminated material from small job activity during
1994. One large decontamination and decommissioning job that was begun in 1993 accounted for an additional
83.6 n? (2,950 fB) of potentially radioactive, friable and nonfriable, asbestos waste during the year. No material
from the large job was shipped off site.

Beryllium. The beryllium NESHAP includes requirements for notification, emission limits, and stack
performance testing for beryllium sources. The Laboratory has previously received five beryllium permits from
NMED (Table I1I-2) and has registered several additional facilities. The registered facilities do not require permits
under the regulations because they existed before the adoption of the federal NESHAP. One permitted beryllium
processing operation, TA-3-35, has not yet been constructed, so the permit is not active. The beryllium machining
operations conducted at TA-55 were modified to allow diamond-saw cutting. This and other minor modifications
were approved by NMED on July 1, 1994.

NMED inspected three permitted beryllium operations and reviewed filter testing records on all permitted
operations in January 1994. There were no findings resulting from this audit. Exhaust air from each of the
beryllium operations passes through air pollution control equipment before exiting from a stack. A fabric filter
controls emissions from TA-3-39. The other operations use high-efficiency particle airfilters to control emissions,
with efficiencies of 99.95%. Source tests for the existing operations have demonstrated that all beryllium
operations meet the permitted emission limits set by NMED and have a negligible impact on ambient air quality.

AQCR 770—Operating PermitsThe NMED Operating Permit Program was approved by EPA in
December 1994. This regulation requires major sources of air pollution to obtain an operating permit with the
NMED. Because of LANL's potential to emit regulated air pollutants (primarily from the steam plants), LANL is
considered a major source. The permit will specify the operational terms and limitations required to meet all
federal and state air quality regulations. During 1993 and 1994, the Laboratory began to examine its emission
sources to determine what applicable requirements will need to be included in its operating permit and is working
with NMED to develop a plan to ensure compliance with the resulting operating permit conditions. The
Laboratory’s operating permit application is due to the NMED in December 1995.

AQCR 771—FeesAs part of the new Operating Permit Program, the State of NM will begin to charge
yearly fees to sources of air pollution that are required to obtain an operating permit. Fees will depend on the
amount of air pollutants described in the source’s permit.

AQCR 801—Excess Emissions during Malfunction, Start-up, Shutdown, or Scheduled Maintenance.

This provision allows for excess emissions from process equipment during malfunction, start-up, shutdown, or
scheduled maintenance, provided the operator verbally notifies the NMED either before or within 24 hours of the
occurrence, followed by written notification within 10 days of the occurrence. One incident of excess particulate
emissions was recorded in 1994. This occurred at the TA-16 steam plant during fuel switching procedures.
Notification procedures as required by AQCR 801 were followed. New training procedures initiated in 1993
reduced the likelihood of excess emissions from the testing of the oil-fired backup system.

In addition to the existing federal programs, the CAAA of 1990 mandates new programs that may affect the
Laboratory. The new requirements include control technology for hazardous air pollutants, enhanced monitoring,
prevention of accidental releases, and chlorofluorocarbon replacement. The Laboratory will track new regulations
written to implement the act, determine their effects on Laboratory operations, and implement programs as needed.
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10. National Environmental Policy Act.

a. Introduction. NEPA of 1969 (42 U.S.C. 433 seq) mandates that federal agencies consider the
environmental impact of their proposed major actions and allow public input before making a final decision on
what actions to take. The DOE is the sponsoring agency for most LANL activities, and it is DOE’s policy to
follow the letter and spirit of NEPA. DOE uses the regulations for implementing NEPA published by the Council
on Environmental Quality at 40 CFR Parts 1500 —1508 and its own NEPA Implementing Procedures as published
at 10 CFR Part 1021. Under these regulations and DOE Orders 5440.1D and 5440.1E, DOE reviews proposed
LANL activities and determines whether the activity is categorically excluded from the requirements or if one of
the following need to be prepared:

¢ an EA, evaluating environmental impacts, leading to either a finding of no significant impact (FONSI) if the
impacts are indeed found to be not significant or requiring an Environmental Impact Statement (EIS) if the
impacts are significant,

¢ an EIS, in which impacts of proposed and alternative actions are evaluated and mitigation measures proposed.
The EIS is followed by a record of decision in which the agency decides if and how to proceed with a project.

If an EA or and EIS is required, the DOE is responsible for directing its preparation.

LANL project personnel initiate NEPA reviews by completing environment, safety, and health identification
documents, which form the basis of a DEC written by the Environmental Assessments and Resource Evaluation
group (ESH-20) using the format specified by the DOE Albuquerque Field Office (DOE/AL). As part of the NEPA
review process, proposed projects are evaluated for possible effects on cultural resources (archeological sites or
historic buildings), in accordance with the National Historic Preservation Act (NHPA) of 1966. In addition,
proposed projects are evaluated for potential impact on threatened, endangered, or sensitive species, in accordance
with the Endangered Species Act, and on floodplains or wetlands, in accordance with relevant executive orders.
The DEC is submitted to DOE Los Alamos Area Office (DOE/LAAO), which uses it to assist DOE in determining
the appropriate level of NEPA documentation. In 1994, LANL prepared 131 DECs for DOE review. Also in 1994,
DOE categorically excluded 103 actions and determined that 10 other actions were covered under existing NEPA
documents. Other actions were awaiting DOE decisions. DOE issued one FONSI in 1994. DOE did not require
an EA on any projects for which a DEC was submitted in 1994, but it did determine that six projects for which
DECs were submitted in previous years would require EAs. A short description of projects requiring an EA or EIS
is given in Section IV.B

11. National Historic Preservation Act and Native American Graves Protection and Repatriation Act.

In accordance with the Native American Graves Protection and Repatriation Act, LANL cultural resource staff
began an inventory of all burial remains excavated from DOE land since 1943. One tour of archaeological artifacts
removed from DOE land and now curated at the Museum of New Mexico in Santa Fe was conducted for tribal
representatives from the Pueblo of San Illdefonso. Final report preparation and further consultation will continue
into 1995 and 1996.

12. Endangered, Threatened, and Protected Species.

The DOE and the Laboratory must comply with the Endangered Species Act, the Migratory Bird Treaty Act, and
the Bald Eagle Protection Act. The Laboratory also considers plant and animal species listed under the New
Mexico Conservation Act and the Endangered Species Act. During 1994, ESH-20 reviewed 395 proposed Labora-
tory actions for potential impact on threatened and endangered species. Of these, 185 proposed actions were
identified through the ESH Questionnaire system. The Ecological Studies Team (EST) of ESH-20 identified 40
projects that required reconnaissance surveys (Level | surveys). These surveys are designed to evaluate the amount
of previous development or disturbance at the site and to determine the presence of any surface water or flood-
plains in the site area. EST also identified 15 projects that required quantitative surveys (Level Il surveys) to
determine if the appropriate habitat types and habitat parameters were present to support any threatened or
endangered species. In addition, EST identified four projects (Table 111-5) that required an intensive survey
designed to determine the presence or absence of a threatened or endangered species at the project site (Level Ill
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Table III-5. Projects Identified in 1994 that Require a Species Specific Survey

Project Name Species Surveyed
Site Characterization, OU 1079, Peregrine falcon
ISF gas line Mexican spotted owl

Jemez Mountains salamander

High-Explosive Wastewater Treatment Facility Goshawk
Southwestern Willow flycatcher
Mexican spotted owl

RCRA Mixed Waste Disposal Facility, Goshawk
TA-67 Mexican spotted owl
Site Characterization, OU 1098 Mexican spotted owl

survey). The Laboratory adhered to protocols and permit requirements of the New Mexico State Game and Fish
Department.

EST identified projects requiring a survey by first reviewing a literature database that compiles all habitat
requirements of federal and state endangered, threatened, and candidate species. After the surveys were completed,
the habitat characteristics of the surveyed sites were compared with the habitat requirements of the species in
guestion. Biological evaluations are being prepared for projects requiring a Level Il or Level Il survey, and
consultation with US Fish and Wildlife for written concurrence of findings, as required under the Endangered
Species Act, will be undertaken.

No species protected at state or federal level were confirmed within any of the proposed project sites surveyed
in 1994. However, highly suitable habitat exists for many of these species (e.g., goshawk, Jemez Mountains
salamander, meadow jumping mouse) within some project sites.

13. Floodplain and Wetland Protection.

The Laboratory must comply with EO 11988, Floodplain Management, and EO 11990, Protection of Wetlands
(EPA 1989a). During 1994, 465 proposed Laboratory actions were reviewed for impact to floodplains and
wetlands. Two proposed projects will require a Floodplain and Wetland Assessment: the High-Explosive (HE)
Wastewater Treatment Facility and the Printed Circuit Board Facility. Both projects involve eliminating effluent
outfalls that support man-induced wetlands (artificially created wetlands from Laboratory effluents). In
compliance with 10 CFR 1022, a Floodplain and Wetland Notice of Involvement and Statement of Findings for
these projects were submitted to the DOE in October and November of 1994.

In September 1994, the Laboratory received notice from the Army Corps of Engineers that erosion from a road
and sewer line crossing was causing damage to Sandia Canyon wetlands. This represents honcompliance with soil
stabilization requirements under the Nationwide Permit, which authorized the construction of the road and sewer
line across the Sandia Canyon wetland. Pursuant to Section 404 of the CWA, the Corps requested that the
Laboratory repair the erosion and stabilize the slopes in question. The Laboratory plans to complete the erosion
control project for this area in 1995.

C. Current Issues and Actions

1. Compliance Agreements.

a. Mixed Waste FFCA. On May 14, 1992, DOE/LAAO, with support from a Laboratory team, began
negotiations with EPA Region 6 for an FFCA to ensure complete compliance with the LDR storage prohibition for
mixed waste (hazardous and radioactive waste) found in Section 3004(j) of the RCRA and 40 CFR Section 268.50.
The draft FFCA was released for public review and comment on July 27, 1993. The FFCA was signed by DOE
and EPA on March 15, 1994. The FFCA provides a plan and schedule for the treatment of mixed wastes; it
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includes some 47 specific compliance milestones, 17 of which were due in 1994. DOE and LANL successfully
complied with all 17 milestones. Under a mandate in the FFCAct, DOE has been negotiating, with the State of
New Mexico, issues similar to those negotiated in the FFCA. A Consent Agreement or CO implementing the
FFCAct is expected to be in effect in late 1995.

b. NPDES FFCA and AO. In March 1993, EPA proposed an FFCA, Docket No. VI-92-1305 to DOE that
eliminated the discrepancies between LANL's existing AO (Docket No. VI-94-1242) and the previous DOE FFCA
(Docket No. VI-91-1328). The FFCA was reviewed by DOE and UC, but not finalized by EPA. The FFCA still
does not reflect the schedules for the new AO (Docket VI-94-1242). The schedules for completing the HE
Wastewater Treatment Facility and the Waste Stream Characterization (WSC) projects required under the AO are
presented in Table D-7.

In May 1993, EPA served AO Docket No. VI-93-0178 on the Laboratory stipulating a 30-day compliance
schedule for two categories of outfalls with effluent violations during the previous six-month period.

On December 6, 1993, EPA, Region 6, issued AO, Docket No. VI-94-1210 to UC. The AO stated that LANL
had failed to meet the HE Wastewater Treatment Facility schedule for outfall 05A. The AO included a revised
compliance schedule for completion of the WSC project. This order replaced AO Docket No. VI-92-1306, which
was closed on December 6, 1993.

AO Docket No. VI-94-1242, issued to the Laboratory on June 15, 1994, incorporated the revised HE Wastewater
Treatment Facility schedule and the schedule for completion of the remaining corrective actions for the WSC
Project. This order replaced AO Docket No. VI-92-1210, which was closed on June 15, 1994. AO Docket No.
VI1-94-1051 was issued to the Laboratory on July 6, 1994. The scope of this AO required the Laboratory to present
corrective actions and plans to eliminate the NPDES permit violations that occurred at the Laboratory from 1990
through 1993 in a “show cause” meeting. The show cause meeting took place in Dallas, Texas, at EPA Region 6 on
August 25, 1994. No further action was taken by EPA.

c. NESHAP FFCA. In 1991 and 1992 the Laboratory received two NONs from the EPA for not meeting all
provisions of 40 CFR 61, Subpart H. Specific findings of the NONs included deficiencies in LANL's identification
and evaluation of release sources, honcompliant stack monitoring equipment on all point release sources,
incomplete quality assurance programs, and incomplete reporting. As well, the 1992 NON stated that LANL had
used a shielding factor without prior EPA approval and as such exceeded the 10 mrem/yr standard. Currently, the
Laboratory is negotiating an FFCA with EPA Region 6, which will provide an enforceable mechanism to bring the
Laboratory into compliance with these requirements. However, the Laboratory has been actively engaged in a
program to achieve compliance with the provisions of 40 CFR 61, Subpart H as the FFCA is being finalized.
Progress toward full compliance includes the following:

» A comprehensive inventory of point release sources has been completed. An inventory of diffuse (nonpoint)
release sources has begun. These inventories identify and describe sources of radioactive air emissions. Both
inventories are continually updated as new information is received and old information is revised.

» Stack monitoring equipment at LAMPF has been upgraded to meet the requirements of 40 CFR 61, Subpart H,
monitoring requirements. All tritium stacks are in physical compliance. As scheduled, upgrades have begun
on stack monitoring equipment at TA-3, TA-48, TA-50, and TA-55; these upgrades are in various stages of
completion. Upgrades at other facilities throughout the Laboratory are scheduled.

» For monitoring radioactive air emissions at LAMPF, a quality assurance (QA) project plan has been com-
pleted, approved by DOE, and implemented. This plan has been audited by DOE and found to be in compli-
ance. QA project plans are being developed for monitoring radioactive air emissions and tritium facilities. In
addition, an overall QA project plan has been drafted for the management of radioactive air emissions;
necessary procedures have been written, approved, and updated.

LANL ceased using the shielding factor in 1992. The LANL dose to the public has not exceeded the 10 mrem/yr
standard since 1991. The FFCA is expected to be completed and signed in 1995.

d. Environmental Oversight and Monitoring Agreement. The Environmental Oversight and Monitoring
Agreement (known as the Agreement in Principle or AIP) between DOE and the State of New Mexico provides
technical and financial support by DOE for state activities in environmental oversight, monitoring, access, and
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emergency response. The Agreement was originally signed in October 1990 and covers Los Alamos and Sandia
National Laboratories, the Waste Isolation Pilot Project, and the Inhalation Toxicology Research Institute. NMED
is the lead state agency under the Agreement. The AIP is up for renewal in 1995; DOE and NMED are negotiating
a five-year extension to this agreement.

During 1994, the NMED AIP staff conducted oversight of several of the Laboratory’s environmental programs.
Highlights of these activities are presented below (NMED 1995).

Hydrogeological: NMED AIP staff continued development of an updated conceptual hydrogeological
model for the site.

Spill Closures: NMED AIP staff accompanied the ESH-18 staff during unplanned liquid release cleanup
verifications. Upon verification of adequate cleanup of release sites, the NMED AIP staff administratively closed
out the spills. In 1994, NMED AIP staff administratively closed 22 of 24 releases which occurred in 1994.

Sampling: Extensive sampling activities were conducted at LANL in 1994. Sampling is done in
coordination with the LANL Environmental Surveillance Program and NPDES Permit Program in order to obtain
split or duplicate samples. Split samples are submitted to the state SLD and independent laboratories for analysis.
The activities included sampling of groundwater, NPDES outfalls, springs, stream bed sediment, snowmelt and
rainwater runoff, and foodstuffs.

Samples were collected from approximately 50 environmental monitoring stations at LANL, 5 independent
stations, and 5 stations at the Pueblo of San lldefonso. No soil samples were collected in 1994. NMED AIP
personnel continued study of aquatic life in the perennial reaches of interrupted streams at LANL. In 1994, two
environmental sampling and surveillance trips in White Rock Canyon were conducted. Analytical results of
sampling activity in 1994 at LANL revealed no unexpected concerns.

Environmental Restoration:One of the major accomplishments of the AIP program in 1994 was the
ranking and prioritization of individual potential disposal sites in order to focus on the most serious sites among the
more than 2,000 that exist in LANL's ER Project.

NMED/AIP staff at LANL developed recommendations on the content and format of LANL ER reports in order
to standardize and clarify reports to the state. NMED/AIP-initiated national ER electronic communications system
received added support from DOE in 1994, and the effort to broaden the availability of “best ideas” in the ER
Project continued.

Waste ManagementNMED/AIP staff reviewed reports of the Laboratory’s Waste Stream Characteriza-
tion program for compliance with the NPDES permit. The reports verify proper identification of all waste streams
at LANL.

Quality Assurance: NMED/AIP staff reviewed internal QA and quality control procedures for environ-
mental monitoring activities in 1994. AIP staff made recommendations to ESH-20 regarding standardization of the
site selection process that were implemented to facilitate inter-canyon comparisons. NMED/AIP staff recalculated
public doses from a proposed waste drum facility at TA-54 as part of reviewing a LANL application to EPA; dose
calculations were in agreement with those reported by LANL.

Releases and Corrective Action®©n November 29, 1994, a hole in a radioactive liquid waste line
located at TA-21-3 North was found. The hole was found during an investigation to determine the reason for
decreased flow to the TA-21 radioactive liquid waste collection system. AIP personnel were involved in the
planning of corrective activities for the leaking pipe. The sinks and drains associated with the leaking pipe were all
disconnected. The leaking pipe was contained by a concrete containment trench.

2. Corrective Activities.

* HE Wastewater Treatment Faciliti.his project consists of an HE Wastewater Treatment Facility. No
collection system will be utilized; all wastewater will be trucked to the treatment facility. Title | design for the
facility was completed in FY94; construction is planned for FY96. Upgrading the HE wastewater facilities is
required under the Laboratory’s NPDES FFCA and AO.

¢ Water Supply and Cross Connection Controls (CCC) Suieg. CCC Survey continued in 1994. As of the
end of December, 114 of the 363 Laboratory buildings with potable water service, or about 31%, had been
surveyed. In 1994, the CCC Survey completed three critical buildings in the survey: Chemistry and
Metallurgy Research; Sigma; and TA-59, Building 01. These buildings are among the largest and most
complex buildings at LANL, and their completion was a significant milestone for the survey. As of the end of
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December, 844 potential cross connections or other identifiable plumbing deficiencies had been identified by
the survey; 430 of the most critical problems have been fixed, while the remaining 414 problems have been
backlogged pending the availability of additional resources.

¢ Drinking Water Lead SurveyThis survey was initiated in 1993 by ESH-18 as a best management practice and
Tiger Team Corrective Action because some drinking fountains at the Laboratory had demonstrated lead levels
higher than the EPA action level of 15 parts per billion (ppb). In the summer of 1994, 1,300 drinking water
taps at the Laboratory were sampled for lead; 61 of those taps sampled demonstrated lead levels equal to or
greater than the EPA action level of 15 ppb and were resampled for confirmation purposes in the fall of 1994.
Final reports and recommended corrective actions will be issued in early 1995.

* Waste Stream Characterization Survéhis survey of all Laboratory buildings was completed on October 8,
1993. Reports were finalized in March 1994 and distributed to Division Directors for facilities under their
management. ESH-18 has been working with user groups to complete the remaining corrective actions
recommended in the WSC reports. See Table D-7 for schedule for completion of corrective activities required
by AO Docket No. VI-94-1242.

3. Emergency Planning

In accordance with DOE Orders in the 5500 series, it is the Laboratory’s policy to develop and maintain an
emergency management system that includes emergency planning, emergency preparedness, and effective response
capabilities for responding to and mitigating the consequences of an emergency. The Laboratory’s Emergency
Management Plan is a document that describes of the entire process of planning, responding to, and mitigating the
potential consequences of an emergency. The most recent revision of the plan was distributed in July 1993; future
revisions will be distributed on an as-needed basis.

4. Waiver or Variance Requests.

Groundwater monitoring is required for all RCRA surface impoundments, landfills, waste piles, and treatment
units. This requirement may be waived if it can be demonstrated that there is little or no potential for a release
from the units to migrate to the uppermost aquifer, as has been demonstrated for several units located at TA-16, 35,
53, and 54. All but the demonstration at TA-53 have been provided to the state’'s Hazardous Waste Program for
review. The surface impoundments at TA-53 are currently planned for clean closure under RCRA and therefore
will not require groundwater monitoring.

5. Significant Accomplishments.

The LANL Air Quality Group (ESH-17) and the DOE have made significant progress toward obtaining an
FFCA with EPA Region 6. Publication of the draft FFCA and Compliance Plan is anticipated for the summer of
1995 followed by public comment.

ESH-17 has made significant progress in developing the CAA Operating Permit Application. Under the
guidance of NMED, ESH-17 is developing an application that will include voluntary emission caps that will better
define the Laboratory’s emissions of regulated air pollutants. The Operating Permit Application is due to the
NMED by December 1995. It is anticipated that LANL will meet this deadline.

LANL was successful in obtaining formal EPA approval of representative sampling and the use of the shrouded
probe as an alternative radionuclide sampling method. This new technology may be used in some of LANL's
facilities to demonstrate compliance with 40 CFR 61, Subpart H “Radionuclide Emission Other than Radon from
DOE Facilities.”

ESH-19 was proactive in supporting DOE in complying with the mixed waste FFCA requirements and with
completion of DOE’s draft FFCA with EPA. LANL successfully developed 17 documents that were both timely
and complete to comply with the FFCA. Other accomplishments include the approval of modifications to the
RCRA permit for the TWISP at TA-54, Area G and issuance of an emergency RCRA permit for treatment of
cheesecloth rags that had been nitrated at TA-55.
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ESH-18 continued to identify all waste streams that may potentially enter NPDES outfalls and to verify that
each is included in the proper outfall category. Implementation of this program has allowed the Laboratory to
comply with its NPDES permit under the previous AO. Specific accomplishments of the Laboratory’s WSC
program include

¢ elimination of 74 unpermitted outfalls discovered through the WSC program,

finalized 83 WSC reports documenting WSC findings,
¢ developed a WSC corrective action tracking data base, and

¢ completed 25% of the WSC corrective actions.

In addition, the Laboratory’s new NPDES permit was approved and issued by EPA.

The NEPA staff in ESH-20 implemented a more effective method for identifying and reviewing new Laboratory
projects was implemented. The ESH-20 EST published three reports: “Radionuclide Concentrations in Game and
Nongame Fish Upstream and Downstream of Los Alamos National Laboratory,” “Tritium Concentrations in Bees
and Honey at Los Alamos National Laboratory,” and “Aquatic Macroinvertebrates and Water Quality of Sandia
Canyon,” Los Alamos National Laboratory.

The LANL Site-Wide Environmental Impact Statement (SWEIS) project office was opened in October 1994 in
order to support DOE and its contractor by identifying baseline environmental, programmatic, facility and
operations, project-specific, and socioeconomic data. The project office is expected to be operational for two and a
half years during the course of the development, drafting, and approval of the SWEIS.

6. Significant Problems.

a. Lawsuits. In late 1994 local citizen’s groups sued DOE seeking to enjoin construction of DARHT on the
basis that NEPA had not been complied with. In early 1995 an injunction was granted pending completion of an
EIS already in progress.

In 1994, a citizen’s group sued the DOE and the Laboratory under the Clear Air Act. The group is concerned
about the time it is taking for the Laboratory to achieve compliance with 40 CFR 61 Subpart H.

b. Other Issues.NMED notified DOE and LANL that they did not have a waste analysis plan that would
properly characterize the waste stored on the TRU pads at TA-54, Area G. LANL has prepared a new waste
analysis plan that should meet the criteria identified by NMED in their NOD . That plan will be submitted by
March 31, 1995.

7. Tiger Team Assessment.

The Tiger Team Assessment was conducted at LANL from September 23 to November 8, 1991, under the
auspices of the Office of Special Projects, Office of the Assistant Secretary for Environment, Safety and Health,
DOE Headquarters. The objectives of the Environmental Subteam of the Tiger Team were to assess the
effectiveness of environmental programs and program management at the Laboratory, the Laboratory’s compliance
with applicable regulations, and the effectiveness of best management practices within specific technical
disciplines.

The Tiger Team did not identify any environmental deficiencies that could be considered an immediate danger
to worker or public health and safety. The Tiger Team identified individual findings within nine technical
disciplines. These individual findings were evaluated to determine four key findings-findings that summarize the
most significant deficiencies in the Laboratory’s environmental program. The key findings were

. inadequate site-wide programs for managing wastes;
. inadequate identification, monitoring, and control of effluent releases;
. inadequate strategies for and management of regulatory permits; and

i lack of oversight for environmental activities.
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The Tiger Team also identified some positive aspects of the Laboratory’s environmental programs. In particular,
the Tiger Team identified the high quality of environmental professionals at the Laboratory and their dedicated
efforts to provide adequate and defensible programs and to meet regulatory requirements.

The Laboratory prepared action plans to address the environmental deficiencies identified by the Tiger Team.
The plans were submitted to DOE for review and approval on March 31, 1992. The Tiger Team Corrective Action
Plan was signed by the Secretary of Energy on October 28, 1992.

The Laboratory was restructured in 1994. Of the 49 action plans (comprising 90 Tiger Team findings) for which
the Laboratory’s former Environmental Management Division was responsible, 18 action plans (31 findings) have
been transferred to other divisions. Of the 31 action plans (59 findings) remaining in the Environment, Safety and
Health (ESH) Division, 17 are of high priority and 14 are lower priority.

Of the high-priority action plans, 2 are closed, 11 are open and behind schedule (with no work reported
completed), 1 is open but on schedule, and 3 are in various stages of completion (some findings completed, some
late). Of the low priority action plans, none are late, 1 is closed, 1 is reported completed (awaiting paperwork to
close), 11 are open but on schedule, and 1 is partly completed.

Because of limited indirect funding, a number of action plans that were initially designated as high priority did
not receive funding in accordance with completion schedules. For this and other reasons, work has not progressed
in accordance with original schedules. Nevertheless, some Tiger Team work was accomplished in 1994.

Tiger Team action plans are being incorporated into activity data sheets (ADSs) with other activities of similar
nature and impact in the FY96-2000 ESH Management Plan (formerly the Five-Year Plan). The ADSs are
subjected to the Laboratory’s risk/cost-benefit prioritization process, which results in funding the higher priority
activities. Where ADSs were funded, some funding was applied to Tiger Team action plans. The budget process
has been modified to the extent that indirect funds no longer assign specific program codes to Tiger Team Action
Plans. This allows the ESH Division more discretion in applying indirect funding to essential projects. Where
possible, work is continuing in pursuit of resolving important environmental, safety, and health, and compliance-
related activities in both funded and unfunded action plans. In the latter case, existing operational resources are
used wherever possible.

8. DOE/HQ Audits and Assessments.

The DOE Albuquerque Field Office prepares an Annual Performance Appraisal of Los Alamos each year. The
1994 report ranked the overall environmental management program at the Laboratory as “meeting expectations.”
The environmental protection programs were described as “meeting expectations” and “showing improvement”
over the 1993 performance.

Environmental Surveillance at Los Alamos during 1994 53



I\VV. Environmental Program Information

The Los Alamos National Laboratory (LANL or the Laboratory) supports an
ongoing environmental surveillance program that includes routine monitoring for
radiation, radioactive materials, and hazardous chemical substances on the
Laboratory site and in the surrounding area. Over 450 sampling locations are
used for routine surveillance of the environment. Each year, more than 11,000
environmental samples are analyzed.

The Laboratory managed approximately 2,675 A (94,428 f€) of radioactive
wastes, 255 m (9,000 f8) of hazardous wastes, and 1,500 $1(52,950 f€) of
nonhazardous wastes.

The Environmental Restoration (ER) Project continued its mandate to identify
the extent of contamination at the Laboratory and to determine appropriate means
of cleaning it up under applicable laws and regulations.

No new draft Environmental Assessments (EAs) were submitted to US
Department of Energy (DOE) for review during 1994; several EAs were being
revised according to DOE comments. During 1994, DOE published an Advance
Notice of Intent (ANOI) to prepare a Site-Wide Environmental Impact Statement
(SWEIS) for the Laboratory in the Federal Register.

In addition to routine environmental surveillance activities, the Laboratory
carried out a number of special studies during 1994, which provide valuable
supplementary environmental information.

A. Major Environmental Programs

1. Environmental Protection Program.

The Environment, Safety, and Health (ESH) Division was in charge of performing environmental measurements
and activities to help ensure that Laboratory operations did not adversely affect public health or the environment
and that the Laboratory conformed with applicable environmental regulatory requirements as required by DOE
Orders 5400.1 (DOE 1988a) and 5484.1 (DOE 1990a).

Personnel in the LANL environmental protection programs prepare permits, interpret regulations, provide
technical advice, and conduct cultural and biological investigations across the site. They are responsible for
environmental monitoring: collecting, analyzing, and interpreting samples of air, water, soil, sediments, food, and
hazardous materials. Data are also gathered from measurements of natural radiation and LANL radiation sources.
Weather conditions are monitored to assess the transport of airborne contaminants to the environment. The results
of these analyses help identify impacts of LANL operations on the environment.

Monitoring and sampling locations for various types of environmental measurements were organized into two
groups:

¢ Off-site locations included

Regional stationsvere located within the five counties surrounding Los Alamos County (Figure 11-1) at
distances up to 80 km (50 mi) from the Laboratory. They provided a basis for determining conditions beyond
the range of potential influence from normal Laboratory operations.

Perimeter stationsvere located within about 4 km (2.5 mi) of the Laboratory boundary, and many were in
residential and community areas. They were used to document conditions in areas regularly occupied by the
public and potentially affected by Laboratory operations.

* On-site stations were within the Laboratory boundary, and most were in areas accessible only to employees
during normal working hours. They measured environmental conditions at the Laboratory where public access
is limited.

Over 450 sampling locations were used for routine environmental monitoring (Table IV-1). The general

location of all monitoring stations is presented in maps in the text. For off-site perimeter and on-site stations,
specific location coordinates are presented in Appendix D.
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Samples of air particles and gases, water, soils, sediments, and foodstuffs were routinely collected at the
monitoring stations for subsequent analyses. External penetrating radiation from cosmic, terrestrial, and
Laboratory sources was also measured. Meteorological conditions were continually monitored to assess the
transport of contaminants in airborne emissions to the environment as well as to aid in forecasting local weather
conditions.

Additional samples were collected and analyzed to obtain information about particular events, such as major
surface runoff events, nonroutine releases, or special studies. Each year, over 200,000 analyses for chemical and
radiochemical constituents were conducted on more than 11,000 environmental samples. Data from these analyses
were used for dose calculations, comparisons with standards and background levels, and interpretations of the
relative risks associated with Laboratory operations, as presented in Sections V, VI, and VII.

Methods and procedures for acquiring, analyzing, and recording data are presented in Section VIII.
Comprehensive information about environmental regulatory standards is presented in Appendix A. Supplemental
environmental data tables are given in Appendix D.

2. Waste Management Program.

The waste management function at LANL was formed in 1948 as part of the Los Alamos Area Office of the
Atomic Energy Commission. Waste management activities have been 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. The Chemical Sciences and Technology Division at LANL became responsible for
waste management activities during 1994.

Wastes generated at LANL are divided into categories based on the radioactive and chemical content. No high-
level radioactive wastes are generated at LANL. Major categories of waste managed at the Laboratory are
presented below:

Low-Level Radioactive Wastelhe level of radioactive contamination in low-level waste (LLW) is not
strictly defined. Rather, LLW is defined by what it is not. It does not include nuclear fuel rods, wastes from
processing nuclear fuels, transuranic (TRU) waste, or uranium mill tailings.

LLW at LANL includes solid waste contaminated with radioactive materials, including plutonium, americium,
uranium, or tritium from weapons design and test work; tracer and medical isotopes from scientific studies; mixed
fission materials from nuclear energy work; and activation products from physics experiments. (Activation

Table IV-1. Number of Sampling Locations for Routine Monitoring of the Ambient Environment

Off Site On Site Total

Type of Monitoring Regional Perimeter Laboratory Waste Disposal
Area Area

External radiation 4 23 51 88 166
Air 62 13 22 9 50°
Surface watefs? 6 10 12 i} 28
Groundwatéet 0 32 19 15 66
Soils 7 6 9 1 23
Sediments 11 19 29 21 80
Foodstuffs 13 11 21 1 46
Meteorology 0 1 7 0 8

4ncludes three monitoring stations located on pueblos.

bIncludes three stations that monitor only nonradioactive air emissions.

¢Samples from an additional 17 special surface water and groundwater stations related to the Fenton Hill
Geothermal Program and 13 wells at the Pueblo of San Ildefonso were also collected and analyzed as part
of the monitoring program.

dDoes not include National Pollutant Discharge Elimination System (NPDES) outfalls sampled to demonstrate
regulatory compliance.

eMeans not counted separately from on-site Laboratory locations
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products are formed when a substance is struck by protons or neutrons. The atoms of the original substance are
converted to another element that is unstable and, therefore, radioactive.)

LLW includes items such as equipment, paper, rags, radiation protective clothing, demolition debris from decon-
tamination and decommissioning activities, and contaminated soils and debris from environmental cleanup
activities. LLW handled at LANL may require special handling and shielding to protect workers and the public.
Most LLW generated at LANL is disposed of on site in pits and shafts designed and engineered for this purpose
within Technical Area (TA) 54, Area G. Approximately 2,468 (86,838 f€) of LLW were managed at the
Laboratory in FY94.

Transuranic Waste. TRU waste consists or rags, equipment, solidified wastewater treatment sludge,
paper, and protective clothing that contain radioactive elements heavier than uranium above a designated threshold.
The major radioactive contaminants at LANL, plutonium and americium, both have long half-lives. Less than 100
m? (3,530 f) of TRU waste were managed at LANL during FY94

Mixed Waste.Mixed waste contains low-level radioactive elements mixed with nonradioactive hazardous
waste. Low-level mixed waste (LLMW) at LANL includes gases, liquids, and solids, such as gas cylinders of
hydrogen with a tracer radioactive isotope; contaminated solvents and oils; spent solutions from electroplating
operations; contaminated lead shielding; or solid chemicals that react violently with water. Solid LLMW is stored
at the site pending the availability of off-site commercial treatment or the development of technologies to treat
those wastes that cannot be treated by the commercial sector. Liquid LLMW generated at LANL is stored on site.
TRU mixed wastes at LANL are solids. The major hazardous component is solvent contamination or the presence
of heavy metals like cadmium or lead. Approximately 1£54n060 f8) of mixed waste were managed at the
Laboratory in FY94.

Hazardous Waste.Hazardous special wastes are defined by regulations under the Resource Conservation
and Recovery Act (RCRA) and the NM Hazardous Waste Act (NMHWA). Hazardous wastes at LANL include
gases, liquids, and solids such as compressed gas cylinders containing combustible gases; acids, bases, solvents;
out-of-date laboratory chemicals; and lead bricks. At present, no disposal facility for hazardous chemical waste
exists at LANL. Hazardous wastes are shipped off site for further treatment and disposal to facilities designated in
accordance with RCRA.

Nonhazardous Special WastdNonhazardous waste is waste that does not fall under the technical
definition of hazardous waste but still requires special handling. Other regulations apply to some of these wastes,
such as asbestos, infectious wastes, oils, coolants, and other materials that are controlled for reasons of health,
safety, or security. Approximately 1,50 152,950 f) of nonhazardous waste were managed by LANL in FY94.

3. Environmental Restoration Project.

In 1989, DOE created the Office of Environmental Restoration and Waste Management whose goal is to imple-
ment the DOE'’s policy to ensure that its past, present, and future operations do not threaten human or stakeholders
environmental health and safety (DOE 1990b). The Laboratory’s ER Project was established to identify the extent
of contamination at the Laboratory and the appropriate means of cleaning it up under applicable laws and regula-
tions. The project provides formal and informal mechanisms through which all interested patrties (e.g., DOE,
Environmental Protection Agency [EPA], and New Mexico Environment Department [NMED]) can participate in
the corrective action review process at the Laboratory. The ER Project is part of the Environmental Management
Division.

The ER Project at the Laboratory is regulated by RCRA, which governs the day-to-day operations of hazardous
waste management treatment, storage, and disposal facilities; establishes a permitting system; and sets standards
for all hazardous waste-producing operations at these facilities. Under this law, the Laboratory must have a permit
to operate its facilities. RCRA, as amended by Hazardous and Solid Waste Amendments (HSWA) in 1984, pre-
scribes a specific corrective action process for all potentially contaminated sites. In accordance with these laws,
the Laboratory’s operating permit included provisions for mitigating releases from facilities currently in operation
and for cleaning up inactive sites. More than 2,000 potential release sites (PRSs) have been identified at the
Laboratory. The Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) provides a
framework for remediating Laboratory sites containing radioactive materials not covered by RCRA.

The Laboratory is obligated to meet the hazardous waste management requirements of RCRA and HSWA,;
however, compliance with CERCLA is a voluntary measure on the part of DOE and the University of California,
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who recognize that contaminants not covered by RCRA are of concern and should not be separated from concerns
about hazardous wastes.
The Laboratory follows a three-step corrective action process at all of its PRSs:

* The RCRA facility investigatida designed to identify the nature and extent of contamination that could lead
to exposure of human and environmental receptors. This step involves characterizing the extent of contamina-
tion in the detail necessary so that corrective measures, if any, that need to be taken can be determined. This
approach focuses on answering only 