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Enhancing Our Stewardship of the Environment

The Laboratory placesa priority on simultaneously fulfilling our mission responsibilities
and our environmental stewar dship responsibilities. The overall goal of our stewardship
effortsisto minimize negative impacts and ensure a healthy environment. We monitor our
per formance to demonstr ate the fulfillment of these responsibilities. This annual environ-
mental report describesthe 2002 successes of our environmental stewar dship. The monitor-
ing infor mation focuses on operations. The monitoring program addresses changes from
baseline conditions before the Cerro Grande fire of 2000 and will aid in evaluating any
future impactsthe Laboratory may have, especially those resulting from contaminant
transport off-site.

The program involves a number of different organizationswithin the Laboratory, aswell as
coordination with outside or ganizations and agencies. The primary L aboratory organiza-
tionsinvolved are the Meteorology and Air Quality Group (RRES-MAQ), the Water Qual-
ity and Hydrology Group (RRES-WQH), the Solid Waste Regulatory Compliance Group
(RRES-SWRC), the Ecology Group (RRES-ECO), and the Environmental Restoration
Project (RRES-RS).

The Risk Reduction and Environmental Stewardship (RRES) isincorporated to strengthen
the Laboratory’s commitment to managing the entirelife-cycle of nuclear materials from
generation to permanent disposal aswell as to under standing and safeguar ding the natural
environment on a local to global scale. Over the next two decades, billions of dollarswill be
invested globally in managing nuclear materials and waste, cleaning up the environment,
and protecting and restoring the natural environment. To this end, RRES has highlighted
the following strategic environmental science program thrust areas:

» Natural Resources Protection and Restor ation,

* Nuclear Waste and M aterials M anagement, and

» Repository Science.

Therole of thisnew division isto reduce therisk of current and historic Laboratory activi-
tiesto the public, workers, and the environment through natural and cultural resource
protection, pollution prevention, waste disposition, and remediation activities. The new
division will serve asthe steward of the Laboratory reservation by developing and imple-
menting integrated natural and cultural resource management.

Thisreport summarizesthe results of the ongoing routine environmental monitoring and
surveillance program, for which the Laboratory collects more than 12,000 environmental
samples each year from morethan 450 sampling stationsin and around the Labor atory.
In addition, we have summarized results from sampling for effects of the Cerro Grande
fire, especially wherethefire hasresulted in alterations of trendsin environmental condi-
tions seen in past years. We will continue to follow the alter ationsresulting from the wild-
fire over the next few yearsto determine if conditionsreturn to pre-fire levels.

In the aftermath of the events of September 11, 2001, enhanced security actions by the
Department of Energy resulted in the removal of many environmental World Wide Web
pages from public access. At thiswriting, it isunknown how many pages these actions have
affected and when the pages will be accessible again to the general public. If you have diffi-
culty reaching the sitesreferenced in this document, please contact me, LarsF. Soholt,
Ph.D., at soholt@lanl.gov or 505/667-2256. We will make every attempt to get you the

infor mation that you desire.
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Preface

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

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

Chapter 1 provides an overview of the Laboratory’s major environmental programs. Chapter 2 reports the
Laboratory’s compliance status for 2002. Chapter 3 provides a summary of the maximum radiological dose a
member of the public could have potentially received from Laboratory operations. The environmental data are
organized by environmental media (Chapter 4, air; Chapters 5 and 6, water; Chapter 7, soils; and Chapter 8,
foodstuffs and biota) in aformat to meet the needs of a general and scientific audience. A glossary and alist of
acronyms and abbreviations are in the back of the report. Appendix A explains the standards for environmental
contaminants, Appendix B explains the units of measurements used in this report, and Appendix C describes the
Laboratory’s technical areas and their associated programs.

WEe've also enclosed a disk with detailed tables of data from 2002.

Inquiries or comments regarding these annual reports may be directed to

US Department of Energy LosAlamos National Laboratory
Office of Facility Operations Risk Reduction & Environmental
528 35th Street or Stewar dship Division
LosAlamos, NM 87544 P.O. Box 1663, M S K491

LosAlamos, NM 87545

To obtain copies of the report, contact

LarsF. Soholt
LosAlamos National L aboratory
P.O. Box 1663, MSJ978
LosAlamos, NM 87545
Telephone: 505-667-2256
e-mail: soholt@anl.gov

Thisreport isalso available on the World Wide Web at
http://www.airquality.lanl.gov/pdf/ESR/LA-14085-ENV.pdf
and the supplemental data tables are available at
http://mww.airquality.lanl.gov/ESRI ndex.htm
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Table ES-1. Environmental Statutes under which LANL Operates

Federal Statute

What it Covers

Status

Resource Conservation
and Recovery Act
(RCRA)

Generation, management, and
disposal of hazardous waste and
cleanup of inactive, historical
waste sites

The Laboratory is operating under an extension of the previous
permit while seeking to renew its RCRA permit. The state
issued a compliance order requiring extensive site investigation

and monitoring. Negotiations are continuing in both of these issues.

Two other compliance orders were resolved in 2003.

Emergency Planning
and Community Right
to Know Act (EPCRA)

The public’s right to know about
chemicals released into the
community

As required, the Laboratory reported releases and disposal
totaling 9,913 1b of lead and 183 b of mercury.

Clean Air Act (CAA)

Air quality and emissions into the
air from facility operations

The Laboratory met all limits for emissions to the air. Nitrogen

oxide emissions declined by 30% facility-wide from 2001. The dose

to the Maximum Exposed Individual (MEI) from LANL air
emissions was 1.69 mrem, much less than the annual limit of
10 mrem. The principal contributor to the dose was the

Los Alamos Neutron Science Center (LANSCE). Independent
auditors found LANL fully compliant with radiological air
emissions requirements.

Clean Water Act
(CWA)

Water quality and liquid
discharges to US waters

Discharges met requirements in 100% of samples from sanitary
effluent outfalls, 99.8% of samples from industrial effluent
outfalls, and 100% of water quality parameter samples at both
types of outfalls.

Safe Drinking Water
Act (SDWA)

Drinking water supplies

Los Alamos County provides the Laboratory’s drinking water
supply. During 2002, drinking water met all limits for
chemicals, radiological materials, and bacteria.

Toxic Substances
Control Act (TSCA)

Chemicals such as
polychlorinated biphenyls (PCBs)

The Laboratory disposed of 380 kg of capacitors, more than
2,400 kg of PCB-containing liquids, and 4,100 kg of fluorescent
light ballasts in off-site, EPA-permitted treatment and disposal
facilities.

Federal Insecticide,
Fungicide, and

Storage and use of pesticides

The Laboratory’s storage and use of pesticides remained in
compliance with regulatory requirements.

Rodenticide Act

(FIFRA)

Endangered Species Act | Rare species of plants and The biology team reviewed more than 2,000 new projects to
(ESA) animals ensure the protection of threatened and endangered species on

Laboratory lands.

National Historic
Preservation Act
(NHPA) and others

Cultural resources

The Laboratory’s cultural resources team evaluated more than
1,000 new actions to ensure compliance and identified 297
archaeological sites and 75 historical buildings on DOE land.

National Environment
Policy Act

Consideration of potential
environmental impacts in
deciding on new operations

In 2002, LANL personnel conducted 68 reviews of proposed
projects to ensure compliance; NNSA issued 8 findings of no
significant impact (FONSIs).
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EXECUTIVE SUMMARY

LosAlamos National Laboratory (LANL or the Laboratory) is
managed by the University of California under a contract ad-
ministered by the National Nuclear Security Administration
(NNSA) of the Department of Energy (DOE). Thisreport (1)
presents environmental data and analyses that characterize
performance in 2002 and (2) addresses compliance with envi-
ronmental regulations. Using comparisons with standards and
regulations, this report concludes that the environmental ef-
fects from Laboratory operations are small and do not pose a
threat to human health or the environment.

Environmental Compliance at L osAlamosin 2002
(See Chapter 2.)

Many activitiesat LANL use or produce materialsthat are ra-
dioactive or otherwise hazardous. Laboratory policy imple-
ments DOE requirements by directing employees to protect
the environment and meet compliance requirements of appli-
cable state and federal environmental-protection regulations.
Federal and state regulations provide
specific requirements and standards to
implement these statutes and maintain
environmental qualities. The Environ-
mental Protection Agency (EPA) and the
New Mexico Environment Department
(NMED) are the principal administrative
authorities for these laws. The DOE and
its contractors are al so subject to the
energy department’s requirements for
control of radionuclides. Table ES-1
presents a summary of the Laboratory’s
statusin regard to environmental statutes
and regulations.
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Table ES-2. Where are the Sources of Radiological Doses?

Pathway Dose Location Trends
Air 1.7 mrem/yr East Gate None; remains well below
regulatory limits
Direct Irradiation 1 mrem/yr Technical Area (TA)-18, | None
Pajarito Road
Food <0.1 mrem/yr All sites None
Drinking Water <0.1 mrem/yr All sites None
Background 300 to 500 mrem/yr All Sites N/A
Dose to wildlife <0.1 rad/day All sites None
Table ES-3. Where Can We See LANL Impacts on Air (AIRNET)?
Radionuclide On Site Off Site Off-Site Significance
(% of the EPA Standard)
Tritium Yes, found in most Yes, measurable at many perimeter 1%
samplers samples
Gross alpha beta Yes, found in 1997 and No Not applicable
2002 at Area G from
transuranic releases
Uranium Yes, increasing number | Yes, increased frequency of depleted | Less than 1%
of locations found with uranium found at perimeter locations
measurable depleted after the Cerro Grande fire
transuranic uranium
Americium and Yes, found mostly at Yes, found in 2002 first quarter in 2%
plutonium TA-21 and Area G White Rock; plutonium-239 found
near TA-1 and occasionally at other
perimeter samplers
Beryllium Yes, short-term No, off-site concentrations all No standard
concentrations above appeared to be natural beryllium,
background not Laboratory-caused.
Volatile organic No, on-site No, off-site measurements No standard
compounds and measurements comparable to background
other metals comparable to levels
background levels.
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Environmental Radiological Dose Assessment (See Chapter 3.)
Table ES-2 shows the sources and locations of radiological doses.

We calculated potential radiological doses to members of the public that resulted from LANL emissions. During
2002, the population within 80 km of LANL received a collective dose of 1.4 person-rem. The maximum off-site
radiation dose to a member of the public was at East Gate and was 1.7 mrem. These values are similar to previous
ones from recent years. Background radiological dosesin this area range from about 300 to 500 mrem/yr. No
health effects are expected from doses attributabl e to L aboratory emissions. Calculated doses to nonhuman biota
remained below DOE established limits for aguatic and terrestrial systems.

Air Surveillance (See Chapter 4.)

Ambient Air Sampling

The radiological air-sampling network, referred to asAIRNET, measures environmental levels of airborne radionu-
clides that may be released from Laboratory operations. These radionuclides include plutonium, americium, ura-
nium, and tritium. Ambient concentrations during 2002 were generally comparable to concentrations in 2001.
Measurable concentrations of tritium were found at most on-site locations and at off-site locations near the
perimeter of the Laboratory. Plutonium and americium were occasionally found on site, primarily near decontami-
nation and decommissioning operations and at Technical Area (TA)-54, Area G, the Laboratory’s low-level radio-
active waste disposal site. Low concentrations of americium and plutonium were also detected in several perimeter
samples. Depleted uranium was detected on site and near the perimeter of the Laboratory. Concentrations at no
off-site location exceeded more than several percent of the EPA public dose limit. No detectable concentrations of
any radionuclides attributable to LANL were detected at regional samplersin Santa Fe, Espariola, or EI Rancho.

Three significant investigations took place in 2002 and revealed the following.

* The number of samples with depleted uranium has increased since the Cerro Grande fire—a catastropic
wildfire that burned almost 50,000 acres within and around LANL— at both on-site and perimeter samplers.

® Tritium emissionsincreased at TA-21 because decontamination and decommissioning (D& D) activities
caused measurable increases in tritium in the eastern part of the Los Alamos town site.

* A soil-screening operation at TA-54 resuspended plutonium and americium contamination that caused
measurable first-quarter concentrations at Area G and in White Rock.

Three nonradioactive air-monitoring stations were operated during 2002 to evaluate air concentrations of metals,
volatile organic compounds, and particulate matter. The monitoring stations were designed and |ocated to establish
background levels of constituents/pollutants in the surrounding communities and, if possible, to determine any
Laboratory impacts. The metals data were consistent with expected values that would occur because of the
resuspension of local soils. Volatile organic compound data were consistent with those taken in 2001. Total sus-
pended-parti culate-matter measurements were consistent with historical measurements. Correlations with wind
speed and large-scale regional events (e.g., forest fires) could be readily observed.

Quarterly concentrations of beryllium were similar to those of 2001. Concentrations were consistent with values
expected because of resuspension of naturally occurring beryllium in soils. The dustiest |ocations—the Los
Alamos County Landfill, Jemez Pueblo, and TA-54—had the highest measured concentrations. Special short-term
beryllium samples were taken to monitor several test shots with high explosives (HES). A few on-site air samples
contained elevated beryllium and uranium, based on comparisons with average air concentrations measured on
non-test-shot days. Table ES-3 shows locations where radionuclides from LANL impacted the air.
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ble ES-4. Where Can W‘iSe:MI Stack Emissions into the Air?

Radionuclide Maximum Off-site Emission Trend
Impact (Location)
Tritium 0.03 mrem (airport) None
Uranium, plutoniun, americium <0.01 mrem (all) None
Carbon-11, oxygen-15, nitrogen-13, 1.7 mrem (East Gate) Decreasing
argon-41 (LANSCE emissions)
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M eteorology

Los Alamos weather for 2002 continued a 5-year trend of warm
temperatures and a dryer-than-normal climate. The average annual
temperature in 2002 of 49.3°F exceeded the normal annual average
of 48.2°F by 1.1 degree. The total precipitation in 2002 of 11.7 in.
was 62% of normal (18.95 in.). The current drought is similar in
severity to droughts during the late 1930s, early-to-mid 1950s, and
late 1970s.

Air Emissions

Emissions from tritium-handling facilities in 2002 were relatively
consistent with emissions from 1998 through 2000. Tritium emis-
sions were much lower in 2002 than in 2001, because of asingle
unplanned release in January 2001. Emissions from plutonium and
uranium isotopes have remained approximately the same since
2000. Emissions from LANSCE were somewhat reduced from
2001 levels during 2002 because of the installation of adelay

line system.

No air releases occurred during 2002 that required reporting to the
National Response Center. Table ES-4 presents the locations of
stack-emission sampling.

Direct Penetrating Radiation

During 2002, measurements of direct penetrating radiation at most
LANL locations were similar to 2001 measured values. The public
doseis <1 mrem/yr. Highest doses were measured at |locations on
Pgjarito Road adjacent to Pajarito Laboratory (TA-18) and on site
at the Waste Disposal Site (TA-54), Area G. M easurements showed
that at some TA-54, Area G, locations, radiation levels were up to
25% higher because of an increase in radioactive waste awaiting
shipment to the Waste Isolation Pilot Plant (WIPP); but the average
doserate at Area G has not changed significantly.
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Table ES-5. Where Can We See LANL Impacts on Groundwater?

Chemical On Site Off Site Significance Trends
Tritium Near MCLs in alluvial and No Not used as a drinking Decreasing as
intermediate groundwater because water supply effluent quality
of LANL discharges into improves
Mortandad Canyon
Other Above DOE and EPA drinking No Not used as a drinking Some constituents
radionuclides water limits because of LANL water supply; are fixed in
discharges to alluvial water in radionuclides have not location; some
DP, Los Alamos, and Mortandad penetrated to deeper decreasing as
canyons groundwater effluent quality
increases
Perchlorate In alluvial and intermediate Yes, in No established Decreasing in
groundwater of Mortandad Pueblo regulatory standard; Mortandad
Canyon; possible detection in Canyon values exceed Canyon alluvial
regional aquifer in Mortandad provisional risk level groundwater as
Canyon; found in regional aquifer in alluvial groundwater effluent quality
in Pueblo Canyon and are near them in improves;
deeper groundwater insufficient data
for other
groundwater
Nitrate In alluvial and intermediate Yes, in Potential effect on Alluvial
groundwater and regional aquifer Pueblo drinking water, but groundwater
in Pueblo and Mortandad canyons Canyon levels currently below levels in
MCLs; likely non- Mortandad
LANL source in Pueblo Canyon
Canyon decreasing as
effluent quality
improves
High explosives | In alluvial, intermediate, and No Presence in regional Insufficient data
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possibly regional groundwater in
the southwestern part of LANL

aquifer uncertain

Environmental Surveillance at Los Alamos during 2002




Groundwater Monitoring (See Chapter 5.)

Table ES-5 shows a summary of LANL impacts on groundwater.

Groundwater at the Laboratory occurs as aregional aquifer at
depths ranging from 600 to 1200 ft and as perched groundwater of
limited thickness and horizontal extent, either in canyon alluvium
or at intermediate depths of afew hundred feet. In some canyons,

5 decades of liquid-effluent disposal by LANL have degraded
groundwater quality in the alluvium. Because flow through the
underlying approximately 900-ft-thick zone of unsaturated rock is
slow, the impact of effluent disposal is seen to alesser degreein in-
termediate-depth perched groundwater and is seen in some samples
from the regional aquifer. All water produced by the Los Alamos
County water supply system comes from the regional aquifer and
meets federal and state drinking water standards. No drinking water
is supplied from the alluvial and intermediate aguifers.

Elevated alluvial-groundwater concentrations of strontium-90, plu-
tonium, americium, tritium, nitrate, perchlorate, HES, barium, and
molybdenum in recent years have approached or exceeded drinking
water standards or risk-base drinking water levelsin afew locations
and over alimited area on site. Similarly, intermediate groundwater
concentrations of HEs, chlorinated solvents, tritium, perchlorate,
and nitrate levels exceed or approach drinking water standards or
risk-based drinking water levelsin afew locations on site. There-
gional aquifer shows traces of tritium, nitrate, and perchlorate that
are below drinking water risk levels. A former supply well in Pueblo
Canyon shows tritium at 1/500th of the drinking water Maximum
Contaminant Level (MCL) established by the EPA, nitrate at about
three times background or 1/10th of the MCL, and perchlorate,
which has no standard, at possibly 2 parts per billion (ppb).

Oneregiona aquifer well (R-25) may show HEs and chlorinated
solvents near drinking water risk levels, but the results appear to be
caused by well construction problems rather than indicating re-
gional aquifer contamination. Thus, the HEs and solvents at R-25
are probably restricted to the perched zone that lies at the 750-ft
depth and have not reached the regional aguifer.

LANL has shut off or significantly improved the water quality of
most liquid effluent discharges (High-Explosive Wastewater Treat-
ment Facility [HEWTF], Radioactive Liquid Waste Treatment Facil-
ity [RLWTF]); and, with some exceptions (strontium-90), water
quality in shallow groundwater has improved rapidly as aresult of
these Laboratory actions. In one example, the RLWTF has sharply
reduced tritium activity in its discharge since 2000 to below

20,000 picocuries per liter (pCi/L), with a corresponding decrease
in tritium in the alluvial groundwater since then.
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Table ES-6. Where Can We See LANL Impacts on Surface Water and Sediments?

XXX

Chemical On Site Off Site Significance Trends
Radionuclides Higher than background in Yes, in Los Alamos/ Sediments below health Increased
sediments because of LANL Pueblo canyons; concern; elevated radionuclides transport in
contributions in Pueblo, Los slightly elevated a short distance in Mortandad Pueblo Canyon
Alamos, and Mortandad in the Rio Grande Canyon but exposure potential in response to
canyons and Cochiti is limited post-fire
Reservoir flooding
Higher than backgound in Yes, in Los Alamos/ | Minimal exposure potential Flows in Pueblo
runoff in Pueblo and Los Pueblo canyons because events are sporadic Canyon occurring
Alamos canyons because more often
of LANL contributions after fire
Polychlorinated | Detected in sediment in Yes, particularly in Minimal exposure potential; None
biphenyls nearly every canyon the Los Alamos/ may accumulate in Rio Grande
(PCBs) Pueblo canyons fish; findings include non-
Laboratory and Laboratory sources.
Detected occasionally in No None
Sandia Canyon runoff
High explosive Detections above background | No Minimal potential for exposure None
residues in Cafion de Valle and Water
Canyon runoff (likely in
water only)
Polycyclic Detections near or above Yes, in Pueblo/ Origins uncertain; probably None
aromatic applicable risk-based Los Alamos multiple source
hydrocarbons screening levels in Sandia canyons
(PAHs) and Mortandad canyons
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Water shed Monitoring (See Chapter 6.)

Table ES-6 shows the locations of LANL-impacted surface water and sediments.

Watersheds that drain the Laboratory are dry for most of the year. No perennia surface
water extends completely across the Laboratory in any canyon. Storm runoff occasion-
aly extends across the Laboratory but is short-lived. Wildlife drink from the stream
channels when water is present.

LANL activities have caused contamination of sedimentsin severa canyons, mainly
because of industrial effluent discharges. These discharges and contaminated sediments
a so affect the quality of storm runoff, which carries much of this sediment for short
periods of intense flow. In some cases, sediment contamination lingers from L aboratory
operations conducted more than 50 years ago.

Sediment radioactivity levels are above fallout background but substantially lower than
screening action levels (SALS) in Los Alamos and Pueblo canyons. Cesium-137in
Mortandad Canyon sediments are at €l evated levelsin an approximately 1.5-mile-long
reach on site and some samples exceed industrial-site screening levels. Plutonium-239,
-240 in sediments extend off site down Los Alamos Canyon into the Rio Grande; but lev-
elsremain well below the screening levels for unrestricted use of theland. PCBs are
present in sedimentsin the northernmost watercourses that drain the Laboratory and are
at concentrations below EPA industrial soil-screening levelsin Sandia Canyon sedi-
ments, where the highest levels occur. Channel sedimentsin Pueblo, LosAlamos,
Sandia, and Mortandad canyons contain polycyclic aromatic hydrocarbons (PAHS) of
uncertain origin with maximum concentrations near or above applicable EPA soil-
screening levels.

After the Cerro Grande fire, runoff volumes that |eave the downstream boundary of
LANL have increased by 2 to 4 times, and peak flows have increased by 10 to 100 times.
There are signs that watersheds are recovering from the fire, but storm runoff in Pueblo
Canyon remains very dynamic. Several large runoff events from Pueblo Canyon in 2002
carried contaminated sediments downstream directly into the Rio Grande. The overall
pattern of radioactivity in channel sediments, such as along lower Los Alamos Canyon,
has not greatly changed. Radioactivity in bottom sedimentsin Cochiti Reservoir have
increased slightly but remain well below health-based screening levels.

Individual storm runoff eventsin Pueblo Canyon sometimes contained elevated pluto-
nium-239,-240 levels. However, the average concentration on an annual basis is approxi-
mately 5% of the 100-mrem DOE Derived Concentration Guideline (DCG) for public
exposure. All samples of base flow (persistent surface waters) collected near the Labora-
tory or from the Rio Grande in 2002 met the New Mexico stream standards for livestock-
watering or wildlife habitat. A small number of the short-lived storm-runoff events
contained concentrations of some metals, gross alpha, PCBs, and HESs above the state
standards or above background levels. Several LosAlamos area watersheds were re-
cently added to the State of New Mexico’'s water-quality-impaired list for gross alpha
activity and total selenium concentrations. Our review indicates that these high values
appear to be related to high natural sediment concentrations in the runoff samples, rather
than caused by Laboratory operations. The dissolved concentrations of barium, copper,
zinc, and chromium exceed state acute wildlife habitat standards in some samples.
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Table ES-7. Where Can We See LANL Impacts on Mesa-Top Soils?




Soil Monitoring (See Chapter 7.)

Table ES-7 shows Laboratory impacts on mesa-top soils.

The soils-monitoring team collected soil surface samples within and around the perimeter
of the Laboratory to help determine the impacts of Laboratory operations on human health
and the environment. We compared these samples to soil samples collected from regional
(background) areas located a great distance away to the north, south, and southwest of the
Laboratory. Also, we compared these samples, which represent the third collection after the
Cerro Grande fire, with samples collected before thefire.

The mean concentrations (using detectable and nondetectable values) of tritium; uranium;
plutonium-238; plutonium-239,-240; and americium-241 in soils collected from LANL and
perimeter areas were statistically higher (a = 0.05) than the mean concentrations of these
radionuclidesin soils collected from regiona areas, primarily caused by increasing levels
of fallout at higher elevations. Only tritium and plutonium-239,-240 were attributable to
Laboratory operations. Although these radionuclides were statistically higher than regional
areas, the concentrations in soils from individual sites within and around the perimeter of
LANL were still very low (pCi/g dry range) and were far below screening levels. There-
fore, the concentrations and distributions of tritium and plutonium-239,-240, in soils from
LANL and perimeter sites are of no significant health concern.

Samples of radionuclides taken after the Cerro Grande fire show that, with the exception of
tritium, most concentrations in soils collected from perimeter and LANL areas after the fire
were statistically similar to soils collected before the fire. The higher tritium levels were
attributed to Laboratory operations and were not aresult of the fire. The mean concentra-
tions of beryllium, mercury, and lead in soils collected from on-site areas were statistically
(a =0.05) higher than concentrations from regional soils. However, the differences be-
tween the two sites were very small; and the amounts were still within upper-level regional
concentrations and far below applicable EPA screening levels. Moreover, all of the metals
analyzed in soils collected from perimeter and on-site areas after the Cerro Grande fire
were statistically similar to soils collected before the fire.

The facility-monitoring program included collection of soils within and around the perim-
eter of Area G and the Dual Axis Radiographic Hydrotest Facility (DARHT), the
Laboratory’s primary explosive test site. Results of soil-sampling at Area G show that tri-
tium; plutonium-238; plutonium-239,-240; and americium-241 concentrations were signifi-
cantly higher than in regional areas. One area (southwestern corner of AreaG), in
particular, exceeded the tritium-screening levels and showed increasing concentrations over
time. Results of soil- and sediment-sampling at DARHT showed that most radionuclides
and nonradionuclides were within baseline statistical reference levels developed as part of
the preoperational baseline study.

In a soil-and-lichen study in the Valles Caldera, both media showed no discernable trend of
higher-to-lower concentrations of most radionuclides with distance from LANL.

A specia study showed that trace amounts of total PCBs measured in soil appear to be
mostly from background global atmospheric sources.
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Table ES-8. Where Can We See LANL Impacts on Foodstuffs?

Media Chemical On Site Off Site Significance Trends
Produce Tritium Slightly higher than Yes, in a few Dose None
background areas on the <0.1 mrem/yr;
perimeter no health risk
of LANL
Produce Other radionuclides | Indistinguishable No Dose None
from background <0.1 mrem/yr;
no health risk
Produce, milk, Metals Few detections No No health risk None
honey
Fish Polychlorinated Not applicable (N/A) | Mixed results Cannot distinguish| None
biphenyls LANL
contributions
Fish Radionuclides, N/A No Dose None
metals <0.1 mrem/yr;
no health risk
Vegetation Tritium Higher than No Below DOE dose None
background, limits for
especially at terrestrial plants
Area G
Vegetation Other radionuclides | Indistinguishable No Below DOE dose None
from background limits for
terrestrial plants
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Foodstuffs and Biota M onitoring (See Chapter 8.)

Table ES-8 presents a summary of Laboratory impacts on foodstuffs.

The foodstuffs-monitoring team collected foodstuff and non-foodstuff biota within and
near LANL property to help determine the impacts of Laboratory operations on human
health, through the food chain, and to the environment. Also, we collected non-foodstuff
biotaat AreaG and at DARHT.

Produce, milk, and honey were analyzed for radionuclides and metals; and the fish were
analyzed for radionuclides, metals, and PCBs. Findings included the following.

* The concentrations of most radionuclides and metalsin areas analyzed
were indistinguishable from worldwide fallout and/or natural sources.

® Tritium concentrations in produce and honey from perimeter
areas were higher than such concentrationsin regional aress,
but the differences were very small.

* No increase occurred in contaminants in produce, milk, and
honey as aresult of the Cerro Grandefire.

® The concentrations of mercury in fish collected downstream
of LANL in the Rio Grande and Cochiti reservoir were
similar to concentrations upstream of LANL.

e The analytical resultsfor PCBsin fish were mixed: catfish contained
higher PCBs upstream than downstream and carp contained higher PCBs
downstream than upstream. Our analysis does not indicate a distinct
contribution of PCBsfrom LANL.

Non-foodstuff biotatest results from on-site locations show that most radionuclides,
with the exception of tritium, were similar to regional areas. Tritium in vegetation from
on-site areas was significantly higher than in regional areas. These results are similar to
past years and agree with the tritium concentrations in soil from on-site areas. As noted
previously, these results remain well below levels that would
exceed limits for the protection of nonhuman biota.

At Area G, most radionuclides, with the exception of tritium and
plutonium-239,-240, in vegetation, bees, and small mammals
were within upper-level regional concentrations. Tritium and plu-
tonium-239,-240 were both significantly higher in vegetation,
bees, and small mammals from both on-site and off-site areas
surrounding Area G.

These data are similar to findings of past years and the radionuclide concentrationsin
biota are not increasing over time. At DARHT, all radionuclides, with the exception
of tritium, and metalsin vegetation, bees, and small mammals were within baseline
statistical reference levels (BSRLS). All radionuclides and metalsin birds at DARHT
were within BSRLs.
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1. Introduction

A. Laboratory Overview

1. Introduction to L os Alamos National
Laboratory

In March 1943, asmall group of scientists cameto
LosAlamos for Project Y of the Manhattan Project.
Their goal was to develop the world’s first nuclear
weapon. Although planners originally expected that the
task would require only 100 scientists, by 1945, when
the first nuclear bomb was tested at Trinity Sitein
southern New Mexico, more than 3,000 civilian and
military personnel were working at Los Alamos Labo-
ratory. In 1947, Los Alamos Laboratory became Los
Alamos Scientific Laboratory, which in turn became
LosAlamos National Laboratory (LANL or the Labo-
ratory) in 1981. The Laboratory is managed by the
Regents of the University of California (UC) under a
contract that is administered by the National Nuclear
Security Administration (NNSA) of the Department of
Energy (DOE) through the Los Alamos Area Office
(LAAO) and the Albuquerque Operations Office.

The Laboratory’s original mission to design,
develop, and test nuclear weapons has broadened and
evolved as technologies, US priorities, and the world
community have changed. Los Alamos National
Laboratory enhances global security by

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

 reducing the global threat of weapons of mass
destruction; and

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

In the “ Strategic Plan (2001-2006),” Los Alamos
National Laboratory personnel explain LANL's vision
and role as follows: “We serve the nation by applying
the best science and technology to make the world a
better and safer place. . . . Inseparable from its com-
mitment to excellence in science and technology is
LANL’s commitment to completing al endeavorsin a
safe, secure, and cost-effective manner” (LANL
2001b).

2. Geographic Setting

The Laboratory and the associated residential and
commercial areas of LosAlamos and White Rock are
located in Los Alamos County, in north-central New
Mexico, approximately 60 miles north-northeast of
Albuquerque and 25 miles northwest of Santa Fe
(Figure 1-1). The 40-square-mile Laboratory is situated

Environmental Surveillance at Los Alamos during 2002

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

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

3. Geology and Hydrology

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

On the western part of the Pajarito Plateau, the
Bandelier 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 in the central plateau and near the
Rio Grande. The Cerros del Rio Basaltsinterfinger with
the conglomerate along the river. These formations
overlie the sediments of the Santa Fe Group, which
extend across the Rio Grande Valley and are more than
3,300 ft thick.

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
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1. Introduction

Mountains supply base flow into the upper reaches of
some canyons, but the volume is insufficient to maintain
surface flows across the Laboratory site before the
water is depleted by evaporation, transpiration, and
infiltration.

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

4. Biology and Cultural Resources

The Pgjarito Plateau is a biologically diverse and
archaeologically rich area. This diversity isillustrated
by the presence of more than 900 species of plants;

57 species of mammals; 200 species of birds, including
112 species known to breed in Los Alamos County;

28 species of reptiles; 9 species of amphibians; over
1,200 species of arthropods; and 12 species of fish
(primarily found in the Rio Grande, Cochiti Reservair,
and the Rito de los Frijoles). No fish species have been
found within LANL boundaries. Roughly 20 of these
plant and animal species are designated as threatened
species, endangered species, or species of concern at the
federal and/or state level.

Approximately 80% of DOE land in Los Alamos
County has been surveyed for prehistoric and historic
cultural resources, and more than 1800 sites have been
recorded. More than 85% of the ruins date from the 14th
and 15th centuries. Most of the sites are found in the
pifion-juniper vegetation zone, with 80% lying between
5,800 and 7,100°ft. Almost three-quarters of all ruins are
found on mesa tops. Buildings and structures from the
Manhattan Project and the early Cold War period
(1943-1963) are being evaluated for eligibility for list-
ing in the National Register of Historic Places.

Environmental Surveillance at Los Alamos during 2002

B. Management of Environment, Safety, and Health

1. Integrated Safety M anagement

Throughout the Laboratory, the goal of Integrated
Safety Management (ISM) is the systematic integration
of environment, safety, and health (ES&H) consider-
ationsinto work practices at all levels. The term
“integrated” indicates that the safety management
system is anormal and natural element in performing
the work. Safety and environmental responsibility
involve every worker. Management of ES& H functions
and activitiesis an integral, visible part of the
Laboratory’s work-planning and work-executing
processes.

The Laboratory is committed to achieving
excellence in environmental, safety, health, and
security performance. Then Laboratory Director
John C. Browne said in 1999, “We will never compro-
mise safety or security for programmatic or operational
needs.” Having zero environmental incidents means
(1) complying with all applicable environmental laws
and regulations; (2) adopting practicable proactive
approaches to achieve environmental excellence
(minimizing waste generation, wastewater discharges,
air emissions, ecological impacts, cultural impacts,
etc.); (3) preventing unnecessary adverse environmen-
tal impacts; and (4) enhancing environmental protec-
tion (LANL 1999).

2. Risk Reduction and Environmental
Stewar dship Division

The Risk Reduction and Environmental Stewardship
(RRES) Division is primarily a Laboratory support
organization that provides a broad range of technical
expertise and assistance in areas such as environmental
protection, pollution prevention, National Environmen-
tal Policy Act (NEPA) requirements, wildfire protec-
tion, and natural and cultural resources management.
RRES Division isin charge of performing environmen-
tal monitoring, surveillance, and compliance activities
to help ensure that Laboratory operations do not
adversely affect human health and safety or the
environment.

The Laboratory conforms to applicable environmen-
tal regulatory and reporting requirements of DOE
Orders 5400.1 (DOE 1988), 5400.5 (DOE 1990), and
231.1 (DOE 1995). RRES Division has the responsibil-
ity and the authority for serving as the central point of
institutional contact, coordination, and support for
interfaces with regulators, stakeholders, and the public,
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including the DOE/NNSA, the US Defense Nuclear
Facilities Safety Board, the New Mexico Environment
Department, and the Environmental Protection
Agency.

RRES Division provides line managers with
assistance in preparing and completing environmental
documentation. Such documentation includes reports
required by (1) NEPA of 1969 and (2) the federal
Resource Conservation and Recovery Act (RCRA)
and (3) its state counterpart, the New Mexico Hazard-
ous Waste Act, as documented in Chapter 2 of this
report. With assistance from Laboratory legal counsel,
RRES Division helps to define and recommend
Laboratory policies for applicable federa and state
environmental regulations and laws and DOE orders
and directives. RRES Division is responsible for
communicating environmental policiesto Laboratory
employees and makes appropriate environmental
training programs available.

The Environmental Surveillance Program resides
in four RRES Division groups—M eteorology and Air
Quality (RRES-MAQ), Water Quality and Hydrology
(RRES-WQH), Solid Waste Regulatory Compliance
(RRES-SWRC), and Ecology (RRES-ECO). These
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A. Introduction

Many activities and operations at Los Alamos
National Laboratory (LANL or the Laboratory) use or
produce liquids, solids, and gases that may contain
nonradioactive hazardous and/or radioactive materials.
Laboratory policy implements Department of Energy
(DOE) requirements by directing employees to protect
the environment and meet compliance requirements of
applicable federal and state environmental -protection
regulations. Federal and state environmental laws
address (1) handling, transporting, releasing, and
disposing of contaminants, pollutants, and wastes,

(2) protecting ecological, archaeological, historic,
atmospheric, soil, and water resources; and (3)
conducting environmental-impact analyses. Regula-
tions provide specific requirements and standards to
ensure maintenance of environmental qualities. The
Environmental Protection Agency (EPA) and the New
Mexico Environment Department (NMED) are the
principal administrative authorities for these laws.
DOE and its contractors are al so subject to DOE-

Environmental Surveillance at Los Alamos during 2002

administered requirements for control of radionu-
clides. Table 2-1 presents the environmental permits
or approvals these organizations issued that the
Laboratory operated under in 2002 and the specific
operations and/or sites affected.

B. Compliance Status
1. Resour ce Conservation and Recovery Act

a. Introduction. The Laboratory produces a
variety of hazardous wastes, mostly in small quantities
relative to industrial facilities of comparable size. The
Resource Conservation and Recovery Act (RCRA), as
amended by the Hazardous and Solid Waste Amend-
ments (HSWA) of 1984, establishes a comprehensive
program to regulate hazardous wastes from generation
to ultimate disposal. The EPA has authorized the State
of New Mexico to implement the requirements of the
program, which it does through the New Mexico
Hazardous Waste Act and state regulations of New
Mexico Administrative Code, Title 20, Chapter 4,

11
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Table 2-1. Environmental Permitsor Approvals under Which the Laboratory Operated during 2002

Administering
Category Approved Activity Issue Date Expiration Date Agency
RCRA® Hazardous Waste Facility Hazardous- and mixed-waste storage and treatment November 1989 November 1999 NMEDP

HSWA¢®

TSCAd

CWAY/NPDES"

NPDES Storm Water Permit for
Construction Activity

permit

RCRA General Part B renewal application

Request for supplemental information

RCRA mixed-waste Revised Part A application

TA-50/TA-54 permit renewal application

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

TA-16 permit renewal application

TA-55 Revisions to permit application

TA-50 Revisions to permit application

RCRA corrective activities

Disposal of PCBs® at TA-54, Area G

Outfall permit for the discharge of industrial and
sanitary liquid effluents

MSGP for the discharge of storm water from industrial
activities

General permits (13) for the discharge of storm water
from construction activities

DARHT Facility Project

Guaje Well Field Improvements Project

Fire Protection Improvements Project

Strategic Computing Complex Project

Norton Power Line Project

TA-9 to TA-15 Gas Pipeline Replacement Project

Flood Mitigation Project

Nuclear Materials Safeguards and Security
Upgrade Project

TA-3 Revitalization Project

TA-55 Fireloop Constructional Project

EOC

DX Strategic Plan

D&D

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

submitted September 2000
January 2002
August 2002

March 1990

June 25, 1996

February 1, 2001
December 23, 2000

varies

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

March 22, 2001
August 18, 2001
January 27, 2002
July 18, 2002
August 10, 2002

Administratively continued

NMED
——— NMED
NMED
NMED
_ NMED
-— NMED
December 1999 NMED
Administratively continued
June 25, 2001 EPAf
Administratively continued
January 31, 2005 EPA
December 23, 2005* EPA
July 1, 2003** EPA
July 7, 2003 EPA
July 7, 2003 EPA
July 7, 2003 EPA
July 7, 2003 EPA
July 7, 2003 EPA
July 7, 2003 EPA
July 7, 2003 EPA
July 7, 2003 EPA
July 7, 2003 EPA
July 7, 2003 EPA
July 7, 2003 EPA
July 7, 2003 EPA
July 7, 2003 EPA

Arewwns asueldwo) ‘¢
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Table 2-1. Environmental Permits or Approvals under Which the Laboratory Operated during 2002 (Cont.)

Administering
Category Approved Activity I ssue Date Expiration Date Agency
CWA Sections 404/401 Individual dredge and fill permits (29) varies varies COE/NMED
Groundwater Discharge Plan, Discharge to groundwater June 5, 2000 June 5, 2005 NMOCDK
Fenton Hill
Groundwater Discharge Plan, Discharge to groundwater January 7, 1998 January 7, 2003 NMED
TA-46 SWS Fecility!
Groundwater Discharge Plan, Land application of dry sanitary sewage sludge June 30, 1995 June 30, 2000 NMED
Sanitary Sewage Sludge Land Administratively extended
Application
Groundwater Discharge Plan, Discharge to groundwater submitted August 20, 1996 NMED
TA-50, Radioactive Liquid- approval pending
Waste Treatment Facility
Air Quality Operating Permit LANL air emissions not yet issued NMED
(20.2.70 NMAC™)
Air Quality (20.2.72 NMAC) Portable rock crusher June 16, 1999 None NMED
TA-3 Steam Plant-flue gas recirculation September 27, 2000 None NMED
Generator at TA-33 October 10, 2002 None NMED
Asphalt Plant at TA-60 October 29, 2002 None NMED
Air Quality (NESHAP)" Beryllim machining at TA-3-39 March 19, 1986 Surrendered on NMED
October 22, 2002
Beryllim machining at TA-3-102 March 19, 1986 None NMED
Beryllim machining at TA-3-141 October 30, 1998 None NMED
Beryllim machining at TA-35-213 December 26, 1985 None NMED
Beryllim machining at TA-55-4 February 11, 2000 None NMED
Open Burning Burning of jet fuel and wood for ordnance testing, TA-11  August 18, 1997 December 31, 2002 NMED

Burning of HE°-contaminated materials, TA-14
Burning of HE-contaminated materials, TA-16
Burning of scrap wood from experiments, TA-36

Fuel fire burn of wood or propane, TA-16

Arewwns asueldwo) ‘¢
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Table 2-1. Environmental Permitsor Approvals under Which the Laboratory Operated during 2002 (Cont.)

Administering
Category Approved Activity Issue Date Expiration Date Agency
Open Burning (20.2.60 NMAC)  Air-curtain destructors June 20, 2001 September 30, 2003 NMED

Burning of wood and wood slash from fire-
mitigation activitieson LANL property

@Resource Conservation and Recovery Act

bNew Mexico Environment Department
CHazardous and Solid Waste Amendments

dToxic Substances Control Act

€Polychlorinated biphenyls

f Environmental Protection Agency

9Clean Water Act

hNational Pollutant Discharge Elimination System
iMulti-Sector General Permit

JUSArmy Corps of Engineers

KNew Mexico Oil Conservation Division
|Sanitary Wastewater Systems Facility

MNew Mexico Administrative Code

"National Emission Standards for Hazardous Air Pollutants
®High-explosive

*MSGP expiration date
**Construction General Permit (CGP) expiration date

Arewwns asueldwo) ‘¢




2. Compliance Summary

Part 1, asrevised January 1, 1997 (20 NMAC 4.1).
Federal and state laws regul ate management of
hazardous wastes based on a combination of the
following: the facility’s status; large- or small-quantity
generation; and types of treatment, storage, and
disposal conducted by the facility. Certain operations
may require an operating permit, called a Hazardous
Waste Facility permit or a RCRA permit.

b. Resource Conservation and Recovery Act
Permitting Activities. The Laboratory’s origina
RCRA permit did not include the open burning and
open detonation (OB/OD) units that continue to
operate under interim status. The original permit
expired in 1999 but was administratively continued
beyond the expiration date (as allowed by the permit
and by 20 NMAC 4.1, Subpart 1X, 270.51), because
the Laboratory submitted new permit renewal applica-
tions before the expiration date.

To support renewal of the permit, the Laboratory
has since responded to numerous information requests
from the NMED. These responses provide additional
information or detail about RCRA waste-management
practices at the Laboratory and are part of the public
administrative record the NMED keeps for the permit.
In 2002, the Laboratory received or responded to six
additional requests for facility information. In August,
the Laboratory’s Solid Waste Regulatory Compliance
Group (RRES-SWRC) personnel submitted a response
to an NMED request for site-wide information
contained in the permit applications. In February and
August, Laboratory personnel submitted two re-
sponses regarding Technical Area (TA) 16 waste-
management practices. In April, July, and August,
respectively, we submitted responses for TA-50,
TA-54, and TA-55 (Los Alamos Plutonium Facility)
information and procedures.

In 2002, Laboratory personnel revised permit
applications to include the additional information
requested by the NMED, to incorporate new formats
or language suggested by the NMED, or to upgrade
descriptions of waste-management procedures or units
that had changed after the original applications were
developed. In January and August, Laboratory
employees submitted new revisions to the TA-55 and
TA-50 (LANL Waste Management Site) applications.
In late 2002, work began on new revisions to the
TA-16 and TA-54 permit applications.

Three active RCRA waste-management units were
closed in 2002, including TA-50-1-Room 59,
TA-50-114, and the TA-54 Area L treatment tanks.
The TA-16-88 container storage area was withdrawn

Environmental Surveillance at Los Alamos during 2002

from the Laboratory’s permit in October because it
had never managed waste. In July, personnel submit-
ted closure plans for TA-50-37 storage areas and, in
August, for the TA-55-PF4-B38 storage area. All
closure activities are awaiting final approval by the
NMED.

c. Resource Conservation and Recovery Act
Corrective Action Activities. Solid-waste manage-
ment units (SWMUS) are subject to the HSWA Permit
Module VI1I corrective action requirements. See
previous LANL Environmental Surveillance Program
(ESP) reports (ESP 2002, ESP 2001, ESP 2000, ESP
1999, ESP 1998, ESP 1997) for the history of RCRA
closures and other corrective actions.

LANL’s Remediation Services (RRES-RS) con-
ducted an interim action to remove contaminated soil
from the two northern wastewater lagoons at the Los
Alamos Neutron Science Center (LANSCE, TA-53).
The wastewater came from various LANSCE activi-
ties and septic tank sludge from other Laboratory
activities. The lagoons operated until 1998, when the
southern lagoon was replaced by a new liquid waste-
water treatment facility at TA-53.

The two northern lagoons were 210 ft long, 210 ft
wide, and 6 ft deep; each could store 1.6 million gal.
The radioactive wastewater was first pumped into
storage tanks to allow short-lived radioisotopes to
decay away; and then was pumped into the lagoons to
evaporate.

Approximately 5,000 ydS of contaminated material
(sludge and clay liner) from the two northern lagoons
was removed in 2002. The sludge and clay liners con-
tained radioisotopes (e.g., cobalt-60 and cesium-134)
and carcinogens (e.g., Aroclor-1260) at levels exceed-
ing the target levels. Approximately 90 yd3 of soil
were removed from the lagoons outfall arealocated on
the eastern side. Miscellaneous debris, from a previ-
ous interim action, filled three waste bins.

The completion of remediation activities at Area P
was amajor accomplishment. Area Pislocated at
TA-16 on the south rim of Cafion de Valle on the
western edge of the Laboratory. The Area P landfill
began receiving waste from the S-Site burning
grounds in 1950 and operated until 1984. Remediation
personnel began the closure process at the landfill in
1997. The presence of detonable high explosivesin
the landfill required the use of arobotic excavator.
Remote excavation of the landfill was completed on
May 3, 2000, just before the Cerro Grande fire.
Excavation of contaminated soil beneath the landfill
with nonremote excavation methods resumed after the
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fire and was completed in March 2001. Phase |
confirmatory sampling and geophysics measurements
began in June 2001. During Phase Il sampling,
workers found additional contamination, which was
excavated and shipped off-site for disposal. All waste-
disposal activities and confirmation sampling were
completed at Area Pin February 2002. Waste material
included hazardous and industrial waste and recycled
material. Waste types and amounts generated included

e 387 |b of detonable high explosive;

820 yd? of hazardous waste with residual levels
of radioactive contamination;

* 6,600 Ib of barium nitrate;

* 2,605 Ib of asbestos;

* 200 Ib of mixed waste;

+ 235ft3 of low-level radioactive waste; and

» 888 containers that contained materials and
waste that were characterized as hazardous.

RRES-RS continued investigations in several areas
during fiscal year (FY) 2002, including the following:

» completed four rounds of well sampling and two
rounds of biota sampling to monitor natural
attenuation and to support the RRES-RS

collaboration with San Ildefonso Pueblo;

» completed well installation and hydrological
testing for well CdV-R-37-2 at TA-16; and

» completed sediment, alluvial, and surface-water
field investigations in LA/Pueblo Canyon.

d. Other Resource Conservation and Recov-
ery Act Activities. In 1995, RRES-SWRC began a
waste-management program in cooperation with
waste-management coordinators to assess the
Laboratory’s performance in managing hazardous and
mixed waste in away that would meet the require-
ments of federal and state regulations, DOE orders,
and Laboratory policy. RRES-SWRC communicates
findings from individual self-assessments to waste
generators, waste-management coordinators, and
managers who help line managers implement appro-
priate actions to ensure continual improvement in
LANL’s hazardous waste program. In 2002, RRES-
SWRC completed 1,426 self-assessments.

e. Resource Conservation and Recovery Act
Compliance I nspection. On June 10-12, 2002, the
NMED conducted a hazardous-waste-compliance
inspection at TA-54 and TA-55. To date, the state has

16

identified no issues or deficiencies found in those
inspections (Table 2-2).

f. Site Treatment Plan. The Laboratory met all
2002 Site Treatment Plan (STP) deadlines and
milestones. In October 1995, the State of New Mexico
issued a Federal Facility Compliance Order (CO) to
both the DOE and the University of California (UC),
regquiring compliance with the STP. The plan docu-
ments the use of off-site facilities for treating mixed
waste generated at LANL and stored more than one
year. Through 2002, the Laboratory treated and
disposed of more than 685 m3 of STP mixed waste.

0. Underground Storage Tanks. The Labora-
tory had two underground storage tanks (USTs), as
defined by 40 Code of Federal Regulations (CFR)
280, “Technical Standards and Corrective Action
Requirements for Owners and Operators of Under-
ground Storage Tanks,” in operation at the beginning
of 2002.

e TA-16-197isa10,000-gal. UST for unleaded
gasoline at a single-pump station that was used
for fueling Laboratory service vehicles located at
and near TA-16. The tank was removed from
service in July 2002 by pumping out the tank
contents. The NMED inspected the TA-16-197
UST during 2001. The inspector noted a record-
keeping deficiency that LANL corrected. Final
decommissioning of the tank will occur in 2003.

e TA-15-R312-DARHT isa10,000-gal. UST that
captures and stores any accidental releases from
an equipment room located at the Dual Axis
Radiographic Hydrodynamic Test (DARHT)
facility. Thistank is normally empty and is only
used as a secondary containment system during
an accidental spill. Substances that could enter
the tank are mineral oil and glycol. A review of
this tank operation indicated the use of the tank
for possible spill containment is not a regulated
use under the New Mexico Petroleum Tank
regulations. TA-15-R312-DARHT is afiberglass
tank that does not require a corrosion protection
system. The Laboratory requested the NMED to
rescind the tank registration. The NMED con-
curred, and this tank is no longer aregulated
tank.

Because Laboratory personnel discovered low
levels of total petroleum hydrocarbons (TPHs) and
polychlorinated biphenyls (PCBs) in soil samples
collected directly underneath three USTs at the main
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Table 2-2. Environmental I nspections and Audits Conducted at the Laboratory during 2002

Date Purpose Performing Agency
4/12/02 Asbestos inspection at TA-53, NMED?
Bldgs. 61, 62, 53
6/02 Audit of compliance with RACC
NESHA PP radionuclide emission limits
6/10/02—6/12/02 RCRAY compliance inspection at NMED
TA-54 and TA-55
8/20/02 Clean Air Act Title 6 compliance Independent assessor
refrigerant management survey (Donald
Unser, Environmental Solutions,
Inc., Tempe, Arizona)
9/4/02 Asbestos inspection at TA-41, Bldg.30 NMED
9/5/02 401 Inspection NMED
9/13/02 Asbestos inspection at TA-2, Bldg. 1 NMED
12/11/02 Asbestos inspection at TA-16, NMED

Bldgs. 220-239

(No NPDES® Outfall, Storm Water, FIFRAf, SDWAY, 404, Ground Water Discharge Plan, PCB", or Area
Jinspections were conducted in 2002. Also no beryllium inspections were conducted.)

8New Mexico Environment Department

bNational Emission Standards for Hazardous Air Pollutants

CRisk Assessment Corporation

dResource Conservation and Recovery Act
eNational Pollutant Discharge Elimination System
frederal Insecticide, Fungicide, and Rodenticide Act
9Safe Drinking Water Act

hpolychlorinated bipheny!

a0

LANL technical area (TA-3) during tank removal in
2001, LANL conducted an extent-of-contamination
investigation at the site. They completed this investi-
gation in 2002. Five boreholes were drilled to depths
of 30 ft in the center and around the perimeter of the
former location of the USTs. Low concentrations of
TPH and PCBs were detected in the center borehole at
adepth of 10 ft below ground surface (which also was
at or near the depth and the location of the original
samples collected during UST removal). No contami-
nants were detected in soil samples collected from all
depths at the four perimeter boreholes and at depths
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greater than 10 ft in the center borehole. Based on that
information, in a June 2002 |etter to the NMED, ana-
lysts proposed no further action for this site. The
NMED has not responded to that proposal.

The NMED did not perform any formal inspections
of USTs at the Laboratory during 2002.

h. Solid-Waste Disposal. The Laboratory closed
an on-site landfill that had been used to dispose of
solid waste and New Mexico (NM) special waste.
Material Disposal AreaJ, located at TA-54, was sub-
ject to NM Solid Waste Management Regulations
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The Laboratory submitted a closure plan for Area Jto
the NMED in May 1999. LANL completed the physical
closure of AreaJin 2002 by placing cover material
over the filled pits and reseeding the site. Personnel
from the NMED Solid Waste Bureau did not inspect
AreaJ closure activities during 2002.

LANL sends sanitary solid waste (trash), concrete/
rubble, and construction and demolition debris for
disposal to the Los Alamos County Landfill on East
Jemez Road. The DOE owns the property and leases it
to Los Alamos County under a special-use permit. Los
Alamos County owns and operates this landfill and is
responsible for obtaining all related permits for this
activity from the state. The landfill isregistered with
the NMED Solid Waste Bureau. The Laboratory
contributed 12% (7,380 tons) of the total volume of
trash deposited at this site during 2002, an increase
from last year’s total volume of 5,110 tons. Residents
and businesses in Los Alamos County contributed the
remaining 88% of the total waste volume. Laboratory
trash placed in the landfill included 1,917 tons of trash;
4,547 tons of concrete/rubble; and 630 tons of construc-
tion and demolition debris. During 2002, the Labora-
tory also sent to the county landfill 261 tons of brush
for composting and 24 tons of metal for recycling.

i. Waste Minimization and Pollution Preven-
tion. The year 2002 was a great one for pollution
prevention at the Laboratory.

e Morethan 40 teams and individuals were recog-
nized for their successful projects at the annual
pollution prevention award ceremony.

e One of the most impressive projects involved the
creation of a system for recycling more than 99%
of the nitric acid used at TA-55, avoiding treat-
ment costs of more than $1 million annually. This
project also received a White House Closing the
Circle Award, the nation’s most prestigious
pollution-prevention prize.

e The Pollution Prevention Group (RRES-PP)
granted Generator Set-Aside Fee fundsto 19
projects designed to reduce waste generation at
the Laboratory. The average financial return on
investment for these projects was more than
200%.

e Ongoing projects diverted more solid waste than
ever before. Paper, cardboard, magazines, and
office supplies, such as toner cartridges, are
recycled through the MS A1000 program. More
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than 120 metric tons (tonnes) of material were
recycled through this program in 2002.

e More than 2,700 tonnes of clean fill from con-
struction projects was diverted from the Los
Alamos County Landfill to the municipal golf
course for field improvements through the Truck
Turn-Around program.

j. Resource Conservation and Recovery Act
Training. The RCRA training program is arequired
component of, and is described in, the RCRA Hazard-
ous Waste Facility Permit. Laboratory training isin
compliance with regulatory and permit requirements.

During 2002, 141 workers completed RCRA Per-
sonnel Training; and 812 workers completed Waste
Generation Overview, reflecting the increased number
of new hiresin 2002. Of the 573 workers who received
credit for RCRA Refresher Training during 2002, 469
met this regquirement through completing Hazardous
Waste Operations (HAZWOPER) Refresher for Treat-
ment, Storage, and Disposal Facility Workers, a course
that includes the RCRA Refresher as part of its 8-hour
requirement.

The LANL Environment, Safety, and Health Train-
ing Group (PS-13) offers Waste Generation Overview
Refresher, a Web-based course. People whose work
generates waste are required to take this course every
3years. In 2002, 736 such Laboratory workers received
credit for this course. This number is down from more
than 1,000 workers the year before. The Web-based
refresher course was first offered in the year 2001, and
many employees took advantage of the ease of updat-
ing their training on the Web.

PS-13 updated the following RCRA courses during
2002

¢ RCRA Refresher Training;

+ HAZWOPER: Refresher for Environmental
Restoration Workers;

« HAZWOPER: Refresher for Treatment, Storage,
and Disposal Facility Workers,

* Waste Documentation Forms; and

* Waste Generation Overview.

2. Comprehensive Environmental Response,
Compensation, and Liability Act

As part of the Conveyance and Transfer project, the
Ecology Group (RRES-ECO) prepared environmental
baseline survey documents for nine subparcels of land
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during 2002. These documents contain the Comprehen-
sive Environmental Response, Compensation, and
Liability Act (CERCLA) 120(h) information required
to transfer these properties to private ownership and
indicate that “no hazardous substances exist on these
sites,” that “all remedial action necessary to protect
human health and the environment has been taken,” or
that certain restrictions on use are required. These
documents provide sufficient information to demon-
strate that no environmental impacts exist that would
trigger actions under CERCLA.

The nine tracts for which surveys were completed
include

A-12 LAAO-1 (East),

A-17  TA-74-1 (West),

A-19  White Rock-1,

A-3 Airport-1 (East),

A-6 Airport-4 (West),

A-9 DP Road-2 (North) (Tank Farm),
C-1 White Rock,

C-2 White Rock “Y”-1, and

C-3 White Rock “Y™”-3.

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

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

b. ComplianceActivities. In 2002, the Laboratory
submitted two annual reports and one notification to
fulfill its requirements under EPCRA, as shown on
Table 2-3 and described here.

Emergency Planning Notification. Title I11,
Sections 302—303, of EPCRA require the preparation
of emergency plans for more than 360 extremely
hazardous substances if stored in amounts above
threshold limits. The Laboratory isrequired to notify
state and local emergency planning committees (1) of
any changes at the Laboratory that might affect the
local emergency plan or (2) if the Laboratory’s
emergency planning coordinator changes. No updates
to this notification were made in 2002.

Emergency Release Notification. Titlelll,
Section 304, of EPCRA requires facilities to provide
emergency release notification of leaks, spills, and
other releases of listed chemicals into the environment,
if these chemicals exceed specified reporting quanti-
ties. Releases must be reported immediately to the state
and local emergency planning committees and to the
National Response Center. Although the Laboratory
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exceeded no reporting thresholds in 2002, we made an
informational notification to the National Response
Center and the NMED concerning a chlorine release
from TA-54 in January 2002. Approximately 8.5 Ib of
chlorine gas were released when an experimental
apparatus exploded. The reportable quantity for
chlorineis 10 Ib. No one was injured in the explosion.

Material Safety Data Sheet/Chemical I nven-
tory Reporting. Title I11, Sections 311-312, of EPCRA
require facilities to provide an annual inventory of the
quantity and location of hazardous chemicals that are
above specified thresholds present at the facility. The
inventory includes the material safety data sheet for
each chemical. The Laboratory submitted a report to the
state emergency-response commission and the
Los Alamos County fire and police departments listing
50 chemicals and explosives at the Laboratory that
exceeded threshold limits during 2002.

Toxic Release | nventory Reporting. EO 12856
requires all federal facilities to comply with Title 111,
Section 313, of EPCRA. This section requires reporting
of total annual releases of listed toxic chemicals that
exceed activity thresholds. Beginning with reporting
year 2000, new and lower chemical-activity thresholds
arein place for certain persistent, bioaccumulative, and
toxic (PBT) chemicals and chemical categories. The
thresholds for PBTs range from 0.1 g to 100 Ib. Until
this change went into effect, the lowest threshold was
10,000 Ib. LANL exceeded two thresholdsin 2002 and,
therefore, was required to report the uses and rel eases.
The reported materials were lead and mercury, with
reporting-threshold quantity of 100 Ib and 10 Ib respec-
tively. The largest use of reportable mercury is at the
reservoirs of mercury that LANSCE uses as shields on
the neutron beam shutter system. The largest use of
reportable lead is at the on-site firing range where secu-
rity personnel conduct firearms training. The following
releases of lead were reported: 13.3 |b of air emissions,
106 Ib of water releases, 9,794 |b of on-site land re-
leases from the shooting range, and 467 |b of lead waste
shipped off site for disposal. Reported releases for mer-
cury were asfollows: 0.72 Ib of air emissions, 0.6 Ib of
water releases, and 182 |b of mercury waste shipped off
site for disposal.

4, Toxic Substances Control Act

Because the Laboratory’s activities are research and
development (R& D) and do not involve making chemi-
calsto sell, the PCB regulations have been the
Laboratory’s main concern under the Toxic Substances
Control Act (TSCA). The PCB regulations govern sub-
stances including, but not limited to, dielectric fluids,
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Table 2-3. Compliance with Emergency Planning and Community Right-to-Know Act during 2002

Statute

Brief Description

Compliance

EPCRA?2 Sections 302-303
Planning Notification

EPCRA Section 304
Release Notification

EPCRA Sections 311-312
MSDSs and Chemical
Inventories

EPCRA Section 313
Annual Releases

Requires emergency-planning notification

to state and local emergency-planning
committees

Requires reporting of releases of certain
hazardous substances above specifie
thresholds to state and local emergency-
planning committees and to the NRCP

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

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

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

No leaks, spills, or other releases of
chemicals into the environment

required EPCRA Section 304 reporting
during 2002. A courtesy notification to
the NRC was made regarding a chlorine
release in January 2002 that was below
the 10-1b reportable quantity.

The presence of 50 hazardous materials
stored at LANL above specified
guantities in 2002 required submittal of
a hazardous chemical inventory to the
state emergency-response commission
and the Los Alamos County fire and
police departments.

Use of lead and mercury exceeded the
reporting thresholds in 2002, requiring
submittal of Toxic Chemical Release
Inventory Reporting Forms (Form Rs)
to the EPA and the state emergency-
response commission.

8Emergency Planning and Community Right-to-Know Act

bNational Response Center

contaminated solvents, oils, waste oils, heat-transfer
fluids, hydraulic fluids, slurries, soils, and materials

contaminated by spills.

treatment facilities. Light ballasts go off-site for recy-
cling. The primary compliance document related to

4000CFR 761.180, is the annual PCB report that the

During 2002, the Laboratory had 96 off-site ship-
ments of PCB waste. The quantities of waste disposed
of include 380 kg of capacitors; 5 kg of laboratory
waste; 2,428 kg of PCB-contaminated liquids; and
4,156 kg of fluorescent light ballasts. The Laboratory
manages all wastes in accordance with 40 CFR 761
manifesting, record-keeping, and disposal require-
ments. PCB wastes go to EPA-permitted disposal and
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Laboratory submits to the EPA, Region 6.

The Laboratory disposes of nonliquid wastes that
contain PCB and are contaminated with radioactive
constituents at its TSCA-authorized landfill located at
TA-54, Area G. Radioactively contaminated PCB
liquid wastes are stored at the TSCA-authorized
storage facility at TA-54, Area L. Some of these items
have exceeded TSCA's 1-year storage limitation and
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are covered under the Final Rule for the Disposal of
PCB, dated August 28, 1998.

The 5-year letter of authorization to use Area G for
PCB disposal expired in July 2001, and the EPA granted
an administrative extension to LANL for continued use
of Area G during the review process. Approval of a
renewal request is expected to occur in 2003. The EPA
did not perform any PCB inspections in 2002.

5. Federal Insecticide, Fungicide, and Rodenticide
Act

The Federal Insecticide, Fungicide, and Rodenticide
Act (FIFRA) regulates the manufacturing of pesticides
and the protection of workers who use these chemicals.
Sections of this act that are applicable to the Laboratory
include requirements for certification of workers who
apply pesticides. The New Mexico Department of Agri-
culture (NMDA) has the primary responsibility to en-
force pesticide use under the FIFRA. The New Mexico
Pesticide Control Act appliesto the Laboratory’s licens-
ing and certifying of pesticide workers, record keeping,
applying of pesticides, inspecting of equipment, storing
of pesticides, and disposing of pesticides.

The NMDA and the DOE’s Los Alamos Area Office
(LAAO) did not conduct assessments or inspections of
the Laboratory’s pesticide application program in 2002.
Johnson Controls Northern New Mexico (JCNNM)
conducted an annual inspection of the Laboratory’s
pesticide storage areain 2002 and found that the storage
area was being maintained in accordance with NMDA
Regulations.

Amount of pesticides used during 2002 included the
following:

* VELPARL (herbicide) 1725 gal.
o 2-4-D Amine (herbicide) 11 gal.

* TELAR (herbicide) 279

» PT110 RESMITHERIN (insecticide) 48 oz

e TEMPO (insecticide) 354.37 ¢
* STINGER WASP (insecticide) 22 0z

6. Clean Air Act

The NMED or the EPA regulates L aboratory
operations and air emissions. The Meteorology and Air
Quality Group’s (RRES-MAQ) Quality Assurance (QA)
Project Plan for the Operating Permit Project,
http: //Amww.lanl.gov/orgs/rres/mag/QA.htm, presents a
complete description of air quality requirements
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applicable to the Laboratory. A summary of the major
aspects of the Laboratory’s air quality compliance
program is presented here.

In December 1995, LANL submitted to the NMED
an operating permit application as required under
Title V of the Clean Air Act (CAA) and Title 20 of the
New Mexico Administrative Code, Chapter 2, Part 70—
Operating Permits (20.2.70 NMAC). In February, the
NMED contacted LANL with the intent to review the
application and issue a permit. Considering the
changes that had occurred at LANL since the applica-
tion was initially submitted, both organizations agreed
that it would be appropriate to update the application.
In November, LANL submitted an updated application.
The application is available at http://
www.airguality.lanl.gov/OpPermitLANL.htm. On
December 18, the NMED issued aletter stating that the
application was ruled complete and that sufficient
information was provided for areview of the applica-
tion to begin. The NMED plans to issue an operating
permit in 2003. When issued, the permit will specify
the operational terms and limitations imposed on
LANL to continue to ensure that all federal and state
air quality standards are being met. In the interim,
LANL continues to operate under the provisions of
source-specific permits and to comply with applicable
sections of the state and federal air quality regulations.

LANL isamajor source under the operating permit
program based on the potential to emit for nitrogen
oxides (NO, ), carbon monoxide, and volatile organic
compounds (VOCs). The TA-3 power plant boilers
have the greatest potential to emit for NO, and carbon
monoxide emissions. The air-curtain destructors
(ACDs) have the greatest potential to emit VOC emis-
sions. In 2002, LANL completed a project to install
flue gasrecirculation (FGR) equipment on the boilers
at the TA-3 power plant to reduce the NO, emissions.
A source test conducted in September confirmed that
FGR reduces NO, air emissions by 70%.

LANL reviews plans for new and modified projects,
activities, and operations to identify all applicable air
quality requirements including the need to revise the
operating permit application, to apply for construction
permits, or to submit notifications to the NMED.
During 2002, the Laboratory performed approximately
300 air quality reviews. Two of the reviewed projects,
installation of a generator and the installation of a new
asphalt plant, required permitting actions (20.2.72
NMAC). See the following paragraph on Construction
Permits. A Notice of Intent application (20.2.73
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NMAC) was submitted for a pugmill to support an
environmental restoration project that was planned for
TA-21. NMED determined that a permit was not
required for the equipment to solidify and stabilize
contaminated soil. Twenty sources, including natural-
gas-fired boilers, hot water heaters, generators and
other equipment, were exempt from construction
permitting but required written notification to NMED
(20.2.72 NMAC).

As part of the Operating Permit Program, the
NMED collects annual fees (20.2.71 NMAC) from
facilities that are required to obtain an operating
permit. For LANL, the fees are based on the allowable
emissions from activities and operations as reported in
the 1995 operating permit application. LANL’s fees
for 2002 were $12,761.25.

LANL reports emissions for sources—including
multiple boilers, two steam plants, a paper shredder, a
carpenter shop, three degreasers, arock crusher,
multiple storage tanks, and an asphalt-production
facility. In addition to these point-source emissions,
LANL reports emissions from chemical use associated
with research and development activities, three ACDs
used to burn wood and slash from forest-thinning
activities, and permitted beryllium activities. Emis-
sions reported for 2002 are shown in Table 2-4.

Smaller sources of air pollutant emissions, such as
nonregul ated boilers, emergency generators, and space
heaters, are located throughout LANL. The NMED
considers these smaller sources insignificant. There-
fore, these sources are not required to be included in
the annual emissions inventory.

LANL staff calculates air emissions using emission
factors from source tests, manufacturer data, and EPA
documentation. Calculated emissions are based on
actual production rates or fuel or material throughput
rates. LANL's combustion units and ACDs were the
primary sources of criteria pollutants (NO,, sulfur
oxides [SO, ], particulate matter less than 10 p [PM ],
and carbon monoxide emissions). Of all combustion
units, the TA-3 steam plant was the largest source of
criteria pollutants.

Figure 2-1 provides a comparison among recent
emissions inventories reported to the NMED. NO,
emissions were reduced in 2002 because of lower
seasonal heat demand and start-up of pollution control
equipment at the TA-3 power plant. FGR equipment
became operational in October 2002 and, based on
stack testing, this equipment is reducing NO, emis-
sions by approximately 70%. NO, emissions from the
TA-3 power plant were 40 tons in 2002, compared to
73.8 tons reported in 2001. PM,; and VOC emissions

Table 2-4. Calculated Actual Emissions for Regulated Pollutants (Tons) Reported to NMED
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Pollutants

Emission Units PM (6{0) NO, SO, VOC HAP
Asphalt Plant 0.17 14 0.09 0.02 0.03 0.03
TA-3 Steam Plant 2.34 12.3 40.3 0.27 1.69 0.56
TA-16 Boilers 0.05 0.26 0.26 0.004 0.04 0.01
TA-21 Steam Plant 0.13 143 1.7 0.01 0.09 0.03
TA-48 Boilers 0.1 1.15 1.4 0.01 0.07 0.03
TA-53 Boilers 0.08 0.9 1.1 0.006 0.06 0.02
TA-55 Boilers 0.27 0.73 2.6 0.012 0.11 0.03
TA-59 Boilers 0.06 0.69 0.82 0.004 0.04 0.02
Air-Curtain Destructors 9.2 9.3 16.4 1.0 229 2.1
Carpenter Shop 0.08 NA NA NA NA NA
Degreasers NA NA NA NA 0.01 0.01
Paper Shredder 0.001 NA NA NA NA NA
Rock Crusher 0 0 0 0 0 0
R&D NA NA NA NA 14.9 7.72
Storage Tanks NA NA NA NA 0.05 NA
Total 124 28.2 64.7 1.34 40.0 10.6

NA = not applicable.
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Figure 2-1. Criteria pollutant emissions from LANL from 1998 to 2002.

were higher in 2002 because of extensive use of the
ACDs. These ACDs produce much lower emissions
than open burning or prescribed burning. However
some emissions are associated with these operations.
The ACDs contributed 16 tons of NO,, 9 tons of car-
bon monoxide, 9 tons of PM,, and 23 tons of VOC.
An assessment of the ambient impacts of air pollutant
emissions, presented in the Site-Wide Environmental
Impact Statement (SWEIS) Yearbook for 2001, indi-
cates that all emissions are less than the amounts
evaluated in the SWEIS. In addition, the ambient
impacts of emissions from the ACDs were assessed in
2002, asrequired by the air-permitting for these units.
Based on the results of the dispersion-modeling, we
expect no adverse air quality impacts from emissions
from these units.

The ACDs and chemical use associated with R&D
activities were the primary sources of VOC and
hazardous air pollutant (HAP) emissions. Detailed
analysis of chemical tracking and procurement records
indicates that LANL procured approximately 15 tons
of VOCs, lower than the 19 tons reported for 2001.
For a conservative estimate of air emissions, we
assumed the total quantity of VOCs purchased to be
emitted. The ACDs also contributed significant
amounts of VOCsin 2002. As reported in the annual
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emission inventory, VOC emissions from the ACDs
were 23 tons.

The HAP emissions reported from R&D activities
generally reflect the quantities procured during the
calendar year. In afew cases, we evaluated procure-
ment values and operational processes in more detail
so we could report actual emissionsin place of the
procured value. The total quantity of HAP emissions
based on chemical procurements for 2002 was 7.7 tons,
similar to the 7.4 tons reported in 2001. In previous
years, LANL only reported HAP emissions from
chemical use associated with R& D activities. For
2002, LANL reported HAP emissions from all sources
included in the emission inventory. Sources contribut-
ing to the HAP emissions included the following:

R&D activities, 7.7 tons; ACDs, 2.1 tons; TA-3 steam
plant, 0.56 tons; and numerous small boilers, 0.16 tons.

a. New Mexico Air Quality Control Act.

Construction Permits. LANL currently oper-
ates under the air permitslisted in Table 2-1.
Table S2-1 summarizes allowable emissions from
20.2.72 NMAC construction permits. In 2002, the
Laboratory submitted two permit applications under
20.2.72 NMAC. The first addressed the installation of
adiesel-fired generator to provide stand-al one power
to support research activities conducted by LANL's
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Nonproliferation and International Security (NIS)
Division. The second application addressed the instal-
lation of a new asphalt plant that can produce up to 80
tons per hour. This new asphalt plant will replace the
existing one. NMED issued both permitsin October
2002.

Open Burning. LANL has an open burning
permit (20.2.60 NMAC) for operationa burns con-
ducted to thermally treat or dispose of high explosives
and material contaminated with high explosives and to
test accident scenarios involving fire. All operational
burns for 2002 were conducted within the terms
specified in the permit. The results of these operations
are reported annually to the NMED to document
compliance with permit requirements.

In addition to operational burns, the Laboratory also
conducted prescribed burning to assist with fire-
mitigation activities that were needed after the Cerro
Grande fire. On June 20, 2001, LANL was granted an
open-burn permit to operate three ACDs within the
Laboratory boundaries. These specia units were
chosen instead of traditional open-air burning because
the ACDs have ability to operate with very little
visible smoke emissions. These ACDs wereinstalled
in 2001 and continued to operate during 2002. During
2002 operations, nearly 12,000 tons of slash from fire-
mitigation activities were burned. Thisis asignificant
increase over the 2001 operations, which burned
approximately 1,200 tons of slash. Thisincreaseis
primarily attributable to increased operating experi-
ence and obtaining NMED approval to conduct
24-hour operations. Operations are expected to
continue through September 2003, when the permit for
the ACDs expires. In November 2002, the Laboratory
conducted its annual compliance test for opacity for
each of these units. All three met the opacity limita-
tions outlined in 40 CFR 60, Subpart CCCC.

The Open Burn permit for the operational burns
expires on December 31, 2002. LANL prepared new
open burn permit applications for the Dynamic
Experimentation (DX) Division and Engineering
Sciences and Application (ESA) Division activities.
The application for DX was submitted to NMED in
November 2002 and the ESA application was submit-
ted in December. On December 27, 2002, NMED
issued one permit for each area performing open burns
(TA-11, 14, 16, and 36).

Asbestos. The National Emission Standard for
Hazardous Air Pollutants (NESHAP) for Asbestos
requires that LANL provide advance notice to the
NMED for large renovation jobs that involve ashestos
and for all demoalition projects. The Asbestos NESHAP
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further requires that all activities that involve asbestos
be conducted in a manner that mitigates visible
airborne emissions and that all asbestos-containing
wastes be packaged and disposed of properly.

LANL continued to perform renovation and demoli-
tion projects in accordance with the requirements of
the Asbestos NESHAP. Mgjor activitiesin 2002 in-
cluded eight large renovation jobs and demolition
projects in which the NMED received advance notice.
These projects, combined with other smaller activities,
generated approximately 350 m3 of asbestos waste.
During 2002, asbestos waste amounts were more con-
sistent with past levels and represent a significant de-
crease compared to the 2,070 m3 generated in 2001.
During that year, more than 1,800 m® of asbestos waste
came from fire recovery efforts at DF-Site (TA-40). All
asbestos wastes were properly packaged and disposed
of at approved landfills.

To ensure compliance, the Laboratory conducted
internal inspections of job sites and ashestos pack-
aging approximately monthly. In addition, four
inspections by NMED during the year identified no
violations. RRES-MAQ has placed its “ QA Project
Plan” for the Asbestos Report Project at
http://www.airquality.lanl.gov/QA.htm on the
World Wide Web.

Degreasers. The halogenated solvent-cleaning
NESHAP requiresthat all solvent-cleaning machines
that contain any of the six listed halogenated solvents
be registered with the NMED. The Laboratory now
operates two regulated solvent-cleaning machines that
areregistered with the NMED.

b. Federal Clean Air Act.

Ozone-Depleting Substances. Title VI of the
CAA contains specific sections that establish regula-
tions and requirements for ozone-depl eting substances
(ODSs), such as halons and refrigerants. The main
sections applicable to the Laboratory prohibit individu-
als from knowingly venting an ODS into the atmo-
sphere during maintenance, repair, service, or disposal
of halon fire-suppression systems and air-conditioning
or refrigeration egquipment. All technicians who work
on refrigerant systems must be EPA-certified and must
use certified recovery equipment. The Laboratory is
required to maintain records on all work that involves
refrigerants and the purchase, usage, and disposal of
refrigerants. The Laboratory’s standards for refrigera-
tion work are covered under Criterion 408, “EPA Com-
pliance for Refrigeration Equipment,” of the Opera-
tions and Maintenance manual.

Environmental Surveillance at Los Alamos during 2002
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LANL contracts with other outside contractors to
maintain, service, repair, and dispose of halon fire-
suppression systems and air-conditioning and refrig-
eration equipment. LANL also contracts with qualified
local automotive repair shops for automotive repair
work, including motor-vehicle air-conditioning work.

During 2002, LANL contracted for an independent
external audit of its CAA Title VI compliance pro-
gram. The auditor found the Laboratory to be substan-
tially in compliance with the requirements of Title V1.
The auditor did identify opportunities for improve-
ment in the Laboratory’s compliance efforts, such as
(1) improving processes for small-appliance disposals
at salvage, (2) obtaining better service records from
outside contractors, and (3) ensuring that all refriger-
ants are stored in appropriate cylinders.

In addition to routine compliance demonstration,
DOE has established two goals to eliminate usage of
class 1 refrigerants at DOE sites:

o retrofit or replace by the year 2005 all chillers
with greater than 150 tons of cooling capacity
and manufactured before 1984 that use class 1
refrigerants, and

 eliminate the use of the remaining equipment
that uses class 1 refrigerants by 2010.

Figure 2-2 shows the decrease in total refrigerants
used from 2001 to 2002, for all equipment and for
equipment to be phased out by 2005. As the trend
shows, LANL is making progress toward achieving
these goals and anticipates meeting the DOE expecta-
tions. More detailed information on progress toward
these phase-out goalsisincluded in the Data Supple-
ment.

Radionuclides. Under the National Emission
Standard for Hazardous Air Pollutants for Radionu-
clides (Rad NESHAP), the EPA limits the effective
dose equivalent (EDE) of radioactive airborne releases
from a DOE facility, such as LANL, to any member of
the public to 10 mrem/yr. The 2002 EDE (as calculated
using EPA-approved methods) was 1.69 mrem. The
location of the highest dose was at East Gate. Opera-
tions at LANSCE made the principa contribution to
that highest dose. The RRES-MAQ QA Project Plan
for the Rad NESHAP Compliance Project is available
at http://mwww.lanl.gov/orgs/rres/mag/QA.htm on the
World Wide Web.

LANL reviews plans for new and modified projects,
activities, and operations to identify the need for
emissions monitoring and prior approval from the EPA.
During 2002, more than 100 reviews involved the
evaluation of air-quality requirements associated with
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Figure 2-2. LANL refrigeration systems containing Class 1 refrigerants.
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the use of radioactive materials. One of these pro-
posed projects that involves repackaging of radioac-
tive waste met the criteriarequiring EPA pre-approval.
LANL submitted the approval application in January
2002, and approval was granted in March 2002.
However, changesin scope and project delays on this
activity will require the pre-approval application to be
resubmitted in 2003 after plans are finalized.

During 2002, independent auditors conducted the
third audit of the Laboratory’s Rad NESHAP pro-
gram. This audit began in June 2002 and evaluated the
Laboratory’s compliance for calendar year (CY) 2001.
The audit found the Laboratory in full compliance
with Rad-NESHAP regulations.

7. Clean Water Act

a. National Pollutant Discharge Elimination
System Industrial Point Source Outfall Self-
Monitoring Program. The primary goal of the Clean
Water Act (CWA) isto restore and maintain the
chemical, physical, and biological integrity of the
nation’s waters. The act established the requirements
for National Pollutant Discharge Elimination System
(NPDES) permits for point-source effluent discharges
to the nation’s waters. The NPDES outfall permit
establishes specific chemical, physical, and biological
criteriathat the Laboratory’s effluent must meet
beforeit is discharged.

UC and the DOE are copermittees of the NPDES
permit covering Laboratory operations. The EPA
Region 6 in Dallas, Texas, issues and enforces the
permit. The NMED certifies the EPA-issued permit
and performs some compliance-eval uation inspections
and monitoring for the EPA. The Laboratory’s current
industrial point-source NPDES permit contains 21
permitted outfalls that include 1 sanitary outfall and
20 industrial outfalls.

During the past 5 years, the Laboratory has
achieved areduction in outfalls by removing process
flows at industrial outfalls and completing the transfer
of the drinking-water system to Los Alamos County.
No NPDES outfalls were deleted in CY 2002; how-
ever, aJuly 2002 request to the EPA Region 6 to
delete two NPDES outfallsis still pending. Long-term
objectives require that outfall owners continue
evaluating outfalls for possible elimination and that
new construction designs and modifications to
existing facilities provide for reduced or no-flow
effluent discharge systems.

Under the Laboratory’s NPDES industrial point-
source outfall permit, personnel collect samples
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weekly, monthly, and quarterly to analyze for effluent
quality limits. These regular analyses are specified by
the permit. The Laboratory also annually collects
water-quality samples for analysis at all outfalls. The
Laboratory reports results to the EPA and the NMED
at the end of the monitoring period for each respective
outfall category. During CY 2002, 2 of the 1,084
samples collected from the industrial outfalls ex-
ceeded effluent limits. In the 129 samples collected
from the Sanitary Wastewater Systems (SWS) Facility
outfall, no samples exceeded effluent limits. To view
the Laboratory’s NPDES permit go to http//
wqdbworld.lanl.gov on the World Wide Web.

The following is a summary of the corrective
actions the Laboratory took during 2002 to address
permit noncompliances at two industrial outfalls.

e TA-3 Power Plant. On March 6, 2002, a total
residual chlorine (TRC) concentration of
0.5 mg/L exceeded the NPDES monthly average
and daily maximum permit limit of 0.011 mg/L
(counts as two instances of exceedance). The
cause of this noncompliance was a malfunction
of the pump that injects chlorine neutralizer into
the waste stream before discharge to the outfall.
The pump was immediately reprimed, an action
that brought the effluent back into compliance.
An additional pump wasinstalled on March 13,
2002, and isin continuous operation along with
the original pump. If either pump fails, the
remaining pump will continue to pump neutral-
izer into the effluent.

e TA-21 Steam Plant. On December 17, 2002, a
pH result of 9.6 standard units (s.u.) exceeded
the maximum permit limit of 9. The cause of this
noncompliance was a defective pH probe inside
the environmental tank. The automatic control
system that releases the contents of the environ-
mental tank has been taken offline, and the pH is
checked by the plant operator before the contents
of the tank are manually released.

b. National Pollutant Discharge Elimination
System Sanitary Sewage Sludge M anagement Pro-
gram. The Laboratory’s WA-Site (TA-46) SWS Facil-
ity is an extended-aeration, activated-sludge sanitary
wastewater treatment plant. The activated-sludge
treatment process requires periodic disposing of ex-
cess sludge (waste-activated sludge) from the plant’s
clarifiersto synthetically lined drying beds. After air-
drying for a minimum of 90 days to reduce pathogens,
the dry sludge is removed and disposed of as a New
Mexico Specia Waste. During 2002, the SWS Facility
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generated approximately 24 dry tons (48,267 dry |b) of
sewage sludge. All of this sludge was disposed of asa
New Mexico Special Waste at alandfill authorized to
accept this material.

c. National Pollutant Dischar ge Elimination
System Permit Compliance Evaluation I nspection.
The NMED did not conduct an NPDES Ouitfall
Compliance Evaluation Inspection during 2002. (See
Table 2-2.)

d. National Pollutant Discharge Elimination
System Storm Water Construction Program. The
NPDES permit program regul ates storm water dis-
charges from identified construction activities. During
2002, the Laboratory’s 13 active construction projects
were permitted under the July 6, 1998, EPA Region 6
NPDES Genera Permit for Storm Water Discharges
from Construction Activities. Under the Construction
Regulations, all construction sites disturbing five or
more acres, including those that are part of alarger plan
of development collectively disturbing five or more
acres, are required to have an NPDES Construction
Permit. The NPDES Construction Permit regulates
storm water discharges from construction sites. At most
LANL construction sites, the Facility Manager and the
General Contractor are co-permittees for the site.

Like the MSGP Permit, the NPDES Construction
Permit requires each construction site to develop and
implement a Storm Water Pollution Prevention (SWPP)
Plan. A SWPP Plan describes the management practices
used to reduce the pollutants in storm water discharges
associated with the construction activity and assure
compliance with the terms and conditions of the
NPDES Construction Permit. These practices include
the installation, inspection, and maintenance of struc-
tural and vegetative erosion and sediment controls,
post-construction storm water management controls,
and other controlsto limit off-site sediment tracking
and the contamination of run-off with other potential
pollutants. Furthermore, each SWPP Plan must describe
and implement measures necessary to protect listed
endangered or threatened species and critical habitat. In
2002, the Laboratory implemented and maintained 44
SWPP Plans.

Construction sites with SWPP Plans are inspected in
accordance with NPDES Construction Permit
Regulations. Inspection reports document the condition
of the site and the site’s storm water controls and give
recommendations to ensure NPDES Construction
Permit compliance. In 2002, LANL performed 435
storm water inspections at construction sites. To track
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NPDES Construction Permits, the Laboratory has
devel oped a geographic information system-based
tracking system. The system maintains records for each
site, such as:

e SWPP Plan inspections,

 the condition of best management practices,
 deficiencies, and

* the date the deficiencies were corrected

General Permit information for the Laboratory is
accessible to the public through postingsin the
Laboratory’s Community Involvement Office Reading
Room.

e. National Pollutant Dischar ge Elimination
System Storm-Water Program. The NPDES Storm
Water Permit Program regul ates storm-water dis-
charges from identified industrial activities. The UC
and the DOE are copermittees under the NPDES
Multi-Sector General Permit 2000 (M SGP-2000) for
LANL. The permit regulates storm-water discharges
from LANL industrial activities.

The permit requires the devel opment and implemen-
tation of a Storm Water Pollution Prevention (SWPP)
Plan. Currently, LANL maintains and implements 18
SWPP plans for itsindustrial activities.

LANL iscurrently conducting stream-monitoring
and storm-water monitoring (1) at the confluence of
the major canyons, (2) in certain segments of these
canyons, and (3) at a number of site-specific facilities.
In addition, LANL conducts voluntary monitoring in
the major canyons that enter and leave LANL property.
The flow-discharge information for the proceeding
period is reported in Shaull 2003 and in discharge-
monitoring reports.

Compliance with the permit may be evaluated in
two different ways: (1) surface waters that receive
storm-water runoff should meet state water-quality
standards; and (2) for certain types of industries,
including industries found at LANL, federal regula-
tions require that “benchmark parameter monitoring,”
or “sector-specific monitoring,” be conducted under
the storm-water permit.

The current strategy for implementation of the
MSGP-2000 at LANL includes the following elements:
(1) development and implementation of SWPP plans at
18 industrial activity locations; (2) development and
implementation of a Storm-Water Monitoring Plan that
provides detail on collecting storm-water runoff at
watershed-based and site-specific facilities gauging
stations; and (3) development and implementation of a
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best management practice installation, inspection and
maintenance program.

f. National Pollutant Discharge Elimination
System Storm-Water Program I nspection. No
inspections were conducted by either the NMED or the
EPA at MSGP-regulated facilities during 2002.

g. Spill Prevention Control and Counter mea-
sures Program. The Laboratory’s Spill Prevention
Control and Counter Measures (SPCC) Program, as
required by the CWA (40 CFR 112, Qil Pollution Pre-
vention), develops comprehensive plans to meet EPA
requirements that regulate water pollution from oil
spills. Table S2-2 in the Data Supplement shows the
SPCC plans and tanks regulated by this program at the
Laboratory for 2002. The DX SPCC Plan from 2001
was separated into four separate SPCC plansin 2002.
In 2002, LANL personnel revised and implemented
three previously implemented SPCC plans at TA-50
and TA-21.

The NMED isin the process of combining above-
ground-storage-tank (AST) and UST regulations under
the new NMAC Petroleum Storage Tank (PST) Regula-
tion 20 NMAC 5. The revised PST regulations have
been filed for publication in the New Mexico Register.
Parts 1, 2, 3, and 17 of the revised PST regulations
became effective in June 2002.

On February 21, 2002, the Laboratory notified the
EPA, the NMED, and the National Response Center
(NRC) of adischarge of approximately 48,000 gal. of
diesel fuel into the environment from the TA-21-57
AST. Soil removal and sampling were performed in
accordance with Laboratory and regulatory require-
ments to determine the extent of the leak. The Labora-
tory isworking with the EPA, the DOE, and the NMED
on corrective actions.

h. Dredge and Fill Permit Program. Section

404 of the CWA requires the Laboratory to obtain per-
mits from the US Army Corps of Engineers (COE) to
perform work within perennial, intermittent, or ephem-
eral watercourses. Section 401 of the CWA requires
states to certify that Section 404 permits issued by
COE will not prevent attainment of state-mandated
stream standards. The NMED reviews Section 404/401
joint permit applications and then issues separate Sec-
tion 401 certification letters, which may include addi-
tional permit requirements to meet state stream stan-
dards for individual Laboratory projects.

During 2002, 29 Section 404/401 permits were
issued to the Laboratory for projectsincluding utility
lines, road crossings (including fire roads), headwaters
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and isolated waters, and wetland/riparian areas.
Because of the increased runoff from the Cerro
Grande fire, LANL undertook more Section 404/401
projects during 2001 and 2002 than in prefire years.
Many of the projects consist of strengthing road
crossings or removing sediment that has built up
behind culverts. The removal of sediment at these
road crossingsis required to keep the water from
backing up at the culverts and eroding the surface of
the road. The Laboratory hasinitiated numerous fire-
road projects requiring 404/401 permits to ensure
access to Laboratory areas during alarge-scale fire.

On September 5, 2002, the NMED inspected seven
sites permitted under the Section 401 regulations. No
findings were noted during this inspection.

8. Safe Drinking Water Act

a. Introduction. Los Alamos County, as owner
and operator of the Los Alamos Water Supply System,
is responsible for compliance with the requirements of
the federal Safe Drinking Water Act (SDWA) and the
New Mexico Drinking Water Regulations (NMEIB
2002). The SDWA requires Los Alamos County to
collect samples from various points in the water-
distribution systems at the Laboratory, Los Alamos
County, Bandelier National Monument, and from the
water-supply wellheads to demonstrate compliance
with SDWA maximum contaminant levels (MCLS).
The EPA has established MCL s for microbiological
organisms, organic and inorganic constituents, and
radioactivity in drinking water. The state has adopted
these standards in the New Mexico Drinking Water
Regulations. The EPA has authorized the NMED to
administer and enforce federal drinking-water
regulations and standards in New Mexico. This
section presents the results from SDWA compliance
monitoring conducted by LosAlamos County in 2002.
Also in 2002, the Laboratory conducted additional,
noncompliance monitoring of the Los Alamos Water
Supply System for QA purposes. These data are
presented in Chapter 5.

Staff from the NMED performed all chemical and
radiological sampling for Los Alamos County, with
the exception of total trihalomethane (TTHM) sample
collection, which JCNNM and Los Alamos County
staff conducted. The New Mexico Health
Department’s Scientific Laboratory Division in
Albuguergque and the New Mexico State University’s
Soil and Water Testing Laboratory in Las Cruces
received the samples for analysis. The JCNNM Health
and Environmental (HENV) laboratory performs
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microbiological sampling and analysis. The NMED has
certified the HENV laboratory for microbiological
compliance analysis.

b. Radiochemical Analytical Results. In 2002,
the NMED conducted no radiochemical sampling for
SDWA compliance purposes.

c¢. Nonradiological Analytical Results. In 2002,
LosAlamos County collected TTHM samples during
each quarter from seven locations in the Laboratory
and Los Alamos County water distribution systems. As
shown in Data Supplement Table S2-3, the annual
average for samplesin 2002 was 4.9 ug of TTHM per
liter of water, less than the SDWA MCL of 80 ug of
TTHM per liter of water. In 2002, the NMED Drinking
Water Bureau also sampled for total haloacetic acids
(HAADS) at four TTHM sites. Like TTHMS, total
hal oacetic acids are byproducts from the disinfection of
drinking water. As shown in Data Supplement Table
S2-4, the annual average for samplesin 2002 was
2.1 g of total haloacetic acids per liter of water, less
than the SDWA MCL of 60 pg of total haloacetic acids
per liter of water.

In 2002, the NMED Drinking Water Bureau col-
lected samples for nitrate/nitrite (as nitrogen), fluoride,
cyanide, the 10 SDWA Group | metalsin drinking
water at the 3 entry points to the distribution system.
As shown in Data Supplement Table S2-5, all concen-
trations at all locations were less than SDWA MCLs.

In 2002, Los Alamos County collected lead and
copper samples at residential drinking water taps.
Under the SDWA,, if more than 10% of the samples
collected from selected residential sites exceed the
action levelsfor lead or copper, then the water supplier
must take prescribed actions to monitor and control the
corrosiveness of the water supplied to customers.
Additionally, if 90% of the sample sites are below the
action levelsfor lead and copper, then the water system
isin compliance without the need to implement
corrosion controls. As shown in Data Supplement Table
S2-6, all 31 samples collected were below EPA action
levelsfor lead and copper.

d. Microbiological Analyses of Drinking
Water. Each month during 2002, L os Alamos County
collected an average of 46 samples from the water
distribution systems of the Laboratory, Los Alamos
County, and Bandelier National Monument to deter-
mine the free-chlorine residual available for disinfec-
tion and the microbiological quality of the drinking
water. Of the 556 samples analyzed during 2002, none
indicated the presence of total or fecal coliforms.
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Noncoliform bacteria were present in only 11 of the
microbiological samples. Noncoliform bacteria are not
regulated, but their repeated presence in samples may
serve as an indicator of stagnation and biofilm growth
in water pipes. Data Supplement Table S2-7 presents a
summary of the monthly analytical data.

e. LosAlamos County Consumer Confidence
Report. More information on the quality of the
drinking water from the Los Alamos Water Supply
System isin Los Alamos County’s annual Consumer
Confidence Report, available on-line at: http://
www.lac-nm.ug/.

f. Drinking-Water Inspection. The NMED did
not conduct an inspection of the drinking-water system
in 2002.

9. Groundwater

a. Groundwater Protection Compliance
I ssues. DOE Order 5400.1 requires the Laboratory to
prepare a groundwater protection management pro-
gram plan to protect groundwater resourcesin and
around the Los Alamos area and ensure that all
groundwater-rel ated activities comply with the
applicable federal and state regulations. Task |11 of
Module VI of the RCRA Hazardous Waste Facility
Permit, the HSWA Module, requires the Laboratory to
collect information about the environmental setting at
the facility and to collect data on groundwater contami-
nation.

The Hydrogeologic Workplan (LANL 1998) (Figure
2-3) happened in 1997—proposes a multiyear drilling
and hydrogeologic analysis program to characterize the
hydrogeol ogic setting of the Pajarito Plateau and to
assess the potential for groundwater contamination
from waste-disposal operations. The goal of the project
isto develop greater understanding of the geology,
groundwater flow, and geochemistry beneath the 43-
square-mile Laboratory area and to assess any impacts
that Laboratory activities may have had on groundwa-
ter quality.

New Mexico Water Quality Control Commission
(NMWQCC) regulations control liquid discharges onto
or below the ground surface to protect all groundwater
in New Mexico. Under the regulations, when required
by the NMED, afacility must submit a groundwater
discharge plan and obtain NMED approval (or ap-
proval from the Oil Conservation Division for energy/
mineral-extraction activities). Subsequent discharges
must be consistent with the terms and conditions of the
discharge plan.
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The Laboratory has three approved groundwater
discharge plans to meet NMWQCC regulations
(Table 2-1): one for TA-57 (Fenton Hill), one for the
SWS Facility, and one for the land application of dried
sanitary sewage sludge from the SWS Facility. On
August 20, 1996, the Laboratory submitted a groundwa-
ter discharge plan application for the Radioactive Liquid
Waste Treatment Facility (RLWTF) at TA-50. As of
December 31, 2002, NMED approval of the plan was
still pending.

b. ComplianceActivities. Hydrogeologic
Workplan activities during 2002 lead to the following
key conclusions.

* Major ion chemistry of the regional aquifer varies
from a cal cium-sodium-bi carbonate to a sodium-
cal cium-bicarbonate ionic composition.

 Total dissolved solids (TDSs) generaly increase
along groundwater flow paths in the regional
aquifer.

» Measurable activities of tritium observed in wells
R-9, R-9i, R-12, R-15, and R-22 suggest that a
component of groundwater is less than 60 years
old. Well R-19 does not have detectable tritium,
and the age of groundwater at thiswell probably
ranges between 3,000 and 10,000 years.

» Mobile (nonadsorbing) solutes, including tritium,
nitrate, and perchlorate, have migrated hundreds of
feet within the subsurface during the past 60 years.
Concentrations and activities of these chemicals
are below regulatory standards and/or health
advisory limitsin the regional aquifer at R-wells.

The Laboratory’s “ Groundwater Annual Status
Summary Report” (Nylander et al. 2003) provides more
detailed information on newly collected groundwater
data. Additionally, sample, water-level, well-construc-
tion, and other programmatic data can be reviewed
online on the Laboratory’s Water Quality Database
(http://wgdbworld.lanl.gov/).

10. National Environmental Policy Act

a. Compliance Activities. In 2002, LANL sent 68
National Environmental Policy Act (NEPA) Environ-
mental Review Forms to the National Nuclear Security
Administration (NNSA), compared with 45 in 2001.
The NNSA excluded 33 new actions and amended the
exclusion for another 21 approved actions. LANL
applied the NNSA “umbrella’ exclusion (prior) determi-
nations for 605 actions in 2002, compared with 122
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actionsin 2001. Use of the LANL SWEIS and prior
environmental assessments (EAs) and environmental
impact statements (EISs) accounts for 80 of the
previous NEPA reviews. The NNSA made eight EA
determinations and issued six findings of no signifi-
cant impact (FONSIs) in 2002. The increased number
of overall reviewsis caused by reviewing excavation
permitsin 2002 to assist LANL with compliance on
its ground-disturbing activities.

b. Environmental Impact Statements,
Supplement Analyses, and Special Environmental
Analyses. Two EISs were begun and one EIS was
completed in 2002: in addition, one record of decision
(ROD) was amended and one Supplement Analysis
(SA) was completed in 2002. All of these deal with
operations or projects at LANL. No Special Environ-
mental Analyses (SEA) were initiated at LANL in
2002.

Supplemental Programmatic Environmen-
tal Impact Statement on Stockpile Stewardship and
Management for a Modern Pit Facility. A Notice of
Intent (NOI) to prepare a supplemental programmatic
EIS was published in the Federal Register on Septem-
ber 23, 2002. This notice isamajor step forward in
carrying out recommendations to develop a modern
capability to manufacture plutonium pits. Pit produc-
tion was shut down in 1989 at the Rocky Flats Plant,
and no pits have been produced since. The NNSA's
strategy calls for a new facility to be in production by
approximately 2020. This supplement to the Program-
matic EIS will support two decisions: (1) whether to
proceed with aModern Pit Facility and, (2) if so,
whereto locateiit.

Environmental | mpact Statement for the
Proposed Chemistry and Metallurgy Research
Building Replacement Project. An NOI to prepare an
EIS was published in the Federal Register on July 23,
2002 (67 FR 48160). This EISwill analyze the
environmental impacts that could result from the
consolidation and relocation of mission-critica
chemistry and metallurgy research capabilities at
LANL from aging facilities at the current Chemistry
and Metallurgy Research (CMR) Building at TA-3.
The aternativesinclude

 relocate CMR capabilities from TA-3 to new
facilities at TA-55 near the existing Plutonium
Facility (proposed action);

 relocate CMR capabilities from TA-3 to new
facilities built on undisturbed land in or near
TA-55;
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Figure 2-3. Map of hydrogeologic workplan regional aquifer characterization wells.
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 retain limited office functions and light laboratory
operations at the existing CMR facility and move
analytical-chemistry and materials-characteriza-
tion capabilities to new facilitiesin or near
TA-55; or

» continue CMR mission activities at the current
location and do not construct new facilities (no-
action aternative).

Environmental | mpact Statement for the
Proposed Relocation of TA-18 Capabilities and
Materials at the Los Alamos National Laboratory.
The NNSA issued afinal EIS for the proposed reloca-
tion of certain Pgjarito Laboratory (TA-18) missions at
LANL to another location by the end of 2004. The
preferred alternative has been changed to reflect the
Nevada Test Site as the relocation site for certain
operations (Hazard Categories | and I1). Additional
NEPA reviews may be required for relocating the
remaining operations. Relocating the TA-18 missions
will enable the DOE to conduct its nuclear criticality
studies in amore efficient and cost-effective manner.

Environmental | mpact Statement for
Conveyance and Transfer of Certain Land Tracts
Administered by the Department of Energy and
Located at Los Alamos National Laboratory,

Los Alamos and Santa Fe Counties, New Mexico.
The ROD was amended on July 9, 2002. The amended
ROD reflects changes in the need to retain certain
portions of land tracts withheld earlier because of
potential national security mission requirements for
health and safety buffer areas relating to ongoing and
future operations. Specifically, the DOE and the NNSA
have reassessed the need for certain portions of tracts
to serve as health and safety buffer areas. The DOE
and the NNSA would no longer need to retain an
8-acre portion located at the western end of the Airport
Tract. Additionally, two portions of the White Rock Y
Tract that comprise about 74 acres of highway ease-
ment are no longer required as health and safety

buffer areas.

Supplemental Assessment of the LANL Site-
Wide Environmental | mpact Statement for Modifica-
tion of Management Methods for Transuranic-Waste
Characterization. On August 12, 2002, the Area
Manager of the LAAO issued afinal SA to determine
whether the existing LANL SWEIS adequately
encompasses the environmental effects of a proposal to
modify management methods for transuranic-waste
characterization at LANL or whether additional
documentation is required under the NEPA. This SA
specifically compares key impact assessment param-
eters of the waste-management program evaluated in
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the SWEIS with a proposal that would change the
approach of aportion of this management program. The
SA also provides an explanation of any differences
between the proposed action and activities described in
the previous SWEIS analysis.

¢. Environmental Assessments Completed
during 2002. LANL personnel prepared seven EA-level
NEPA documentsin 2002. A brief description of each
EA follows.

Environmental Assessment for the Proposed
Construction and Operation of a Biosafety Level 3
Facility at LANL, Los Alamos, New Mexico. The
BSL -3 facility would be used for biological research in
areasthat are critical to the NNSA's national security
mission. Bioscience research at LANL would be aimed
at strengthening the ability to protect people against
emerging infectious diseaseand the effects of biological
agents that might be introduced into an environment,
either by accident or with harmful intent. The NNSA
issued a FONSI for this EA on February 26, 2002.

Environmental Assessment for the Proposed
Disposition of the Omega West Facility at LANL,

Los Alamos, New Mexico. LANL proposes to decon-
taminate and demolish (D& D) the Omega West Facility
and its associated structure, TA-2, Building 1, including
the Omega West Reactor reactor vessel. Low levels of
contamination are widespread throughout the main
floor of the building with the highest levels occurring
in the reactor room. The NNSA issued a FONSI for this
EA on March 28, 2002.

Environmental Assessment for the Proposed
Refurbishment and Consolidation of the TA-16
Engineering Complex at LANL, Los Alamos,

New Mexico. Most TA-16 buildings and support shops
have exceeded their design life and are expensive to
maintain. The Engineering Sciences and Applications
Division proposes to D& D anumber of these buildings,
consolidate operations into other existing buildings, and
construct several new facilities at TA-16. The NNSA
issued a FONSI for this EA on April 23, 2002.

Environmental Assessment for the Proposed
I ssuance of an Easement to Public Service Company
of New Mexico for Installation and Operation of a
12-inch Natural Gas Transmission Linein Los
Alamos Canyon at Los Alamos, New Mexico. A 50-ft
right-of-way would be cleared along the length of the
pipeline. Analyses performed in the EA allowed the
NNSA to conclude that potential adverse effects of the
proposed action, under normal conditions, would be
minimal. The NNSA issued a FONSI for this EA on
July 30, 2002.

Environmental Surveillance at Los Alamos during 2002



2. Compliance Summary

Environmental Assessment for the Future
Disposition of Certain Cerro Grande Fire Flood and
Sediment Retention Structures at LANL, Los Alamos,
New Mexico. In 2002, these structures were constructed
by the NNSA, with assistance of the COE in the
aftermath of the Cerro Grande fire. The NNSA issued a
FONSI for this EA on August 7, 2002.

Environmental Assessment for Proposed
Access Control and Traffic | mprovements at LANL,
Los Alamos, New Mexico. Effects on traffic flow would
be a concern, as would the proposed crossing of
floodplain and wetland areas in upper Sandia and
Mortandad canyons. The NNSA issued a FONSI for
this EA on August 23, 2002.

Environmental Assessment for the Proposed
I nstallation and Operation of Combustion Turbine
Generators at LANL, Los Alamos, New Mexico. The
project would include installing the turbine, construct-
ing electrical and natural-gas tie-ins, and demolishing
an existing cooling tower. Waste management, air
quality, surface-water quality, and wetlands are poten-
tial issues of concern about this project. The NNSA
issued a FONSI for this EA on December 11, 2002.

d. Environmental Assessments and Supplement
Analysesin Progress during 2002. Six EAs and one
SA were in various stages of development during 2002:

» EA for the proposed consolidation of certain
DX Division activities at the Two-Mile-Mesa
Complex;

» EA for the proposed renovation of Building 55-41
and the subsequent installation and operation of
radiographic equipment therein;

» EA for the proposed establishment and mainte-
nance of certain hiking trails and closing and
reclamation of certain other hiking trails within
the boundaries of LANL;

» EA for the proposed |ease of land to the incorpo-
rated County of LosAlamos for a new distribution
center at LANL;

» EA for the proposed Los Alamos County Landfill
at LANL;

» EA for the proposed remediation of the AreaH at
TA-54 at LANL; and

» SA for the Security Perimeter Project.

e. Mitigation Action Plans. Mitigation Action
Plans (MAPs) may apply to individual or site-wide
projects, are generally project-specific, and are de-
signed to (1) document potentially adverse environmen-
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tal impacts of a proposed action, (2) identify impact
mitigation commitments made in the final NEPA
documents (FONSIs or RODs), and (3) establish action
plansto carry out each commitment.

Site-Wide Environmental | mpact Statement.
Mitigations include specific measures

 to further minimize the impacts, identified in the
SWEIS, that result from operations (e.g., electri-
cal power and water supply, waste management,
and wildfire) and

¢ to take measures to enhance existing programs to
improve operational efficiency and minimize
future potential impacts on cultural resources,
traditional cultural properties, and natural
resources.

The DOE expects LANL to complete specific
measures by FY 2006, and the enhancement of existing
programs should be implemented by FY 2003. A
Mitigation Action Plan Annual Report is prepared
annually.

Dual Axis Radiographic Hydrodynamic Test
Facility Mitigation Action Plan. The scope of opera-
tions-related mitigation measures included ongoing
environmental chemistry baseline monitoring, ongoing
monitoring of the Nake’ muu cultural resource site, and
human health and safety mitigations for operations.

Low-Energy Demonstration Accelerator
Mitigation Action Plan. The NNSA has determined
that the Low-Energy Demonstration Accelerator Low-
Energy Demonstration Accelerator (LEDA) project is
to be terminated; and the facility has been placed in a
safe, secure storage mode until further uses can be
identified. Based on a thorough evaluation of the status
of the facility and the remaining mitigation measures,
the NNSA determined that implementation of the MAP
isno longer required.

Special Environmental Analysis of Actions
Taken in Response to the Cerro Grande Fire at Los
Alamos National Laboratory, Los Alamos, New
Mexico. As part of the SEA, the NNSA identified
various mitigation measures that must be implemented
as an extension of the fire-suppression, erosion, and
flood-control actions. Monitoring results of the
mitigation effectiveness and the environmental effects
of the emergency actions recognized afater the mea-
sures are in operation are to be made available to the
public through an annual mitigation tracking report.
The NNSA will issue the second annual report covering
the fiscal year beginning October 1, 2001, and ending
on September 30, 2002.
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Other Studies Completed in 2002. The LANL
NEPA team prepared one other NEPA-related study in
2002. This study supports the proposed Advanced
Hydrotest Facility project. (See LANL 2002.)

11. Cultural Resources

a. Compliance Overview. The National Historic
Preservation Act requires federal agenciesto evaluate
the impact of proposed actions on cultural resources.
Federal agencies must consult with the State Historic
Preservation Officer (SHPO) and/or the Advisory
Council on Historic Preservation about possible
adverse effects on resources eligible for designation in
the National Register of Historic Places.

During fiscal year 2002, the Laboratory cultural
resources team evaluated 1,124 L aboratory-proposed
actions and conducted 2 new field surveysto identify
cultural resources. The team identified 297 archaeo-
logical sites and 75 historic buildings. The DOE sent
11 survey results to the SHPO for concurrencein
findings of effects and determinations of eligibility for
National Register inclusion of cultural resources
located during the survey. The governors of San
Ildefonso, Santa Clara, Cochiti, and Jemez pueblos and
the president of the Mescalero Apache Tribe received
for comment copies of six reports to identify any
traditional cultural properties that a proposed action
could affect. We identified adverse effects to 25
historic buildings that were decommissioned and
decontaminated in 2002 and prepared 5 Memorandums
of Agreement to support documentation and interpreta-
tion of these buildings to resolve the adverse effects.
Then the team prepared a programmatic agreement to
support the Land Conveyance and Transfer Project, as
will be discussed.

The American Indian Religious Freedom Act of
1978 stipulates that federal policy protect and preserve
the right of American Indians to practice their tradi-
tional religions. Tribal groups must receive notification
of possible ateration of traditional and sacred places.

The Native American Grave Protection and Repa-
triation Act (NAGPRA) of 1990 states that if burials or
cultural objects are inadvertently disturbed by federal
activities, work must stop in that location for 30 days
and the closest lineal descendant must be consulted for
disposition of the remains. No discoveries of burials or
cultural objects occurred in 2002. The Archaeological
Resources Protection Act (ARPA) of 1979 (Public Law
96-95) provides protection of cultural resources and
sets penalties for their damage or removal from federal
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land without a permit. The team recorded no ARPA
violations on DOE land in 2002.

b. ComplianceActivities.

Nake muu. As part of the DARHT MAR, the
cultural resource team is conducting a long-term
monitoring program at the ancestral pueblo of
Nake’' muu. Nake' muu is the only pueblo on Laboratory
property that still containsits original standing walls.
As such, it represents one of the best-preserved ruins
on the Pgjarito Plateau. The year 2002 witnessed the
lowest loss rate for chinking stones (0.5%) and
masonry blocks (0.2%) during the 5-year monitoring
period. The fact that 2002 was an extreme drought year
would support the contention that natural processes
have had a great effect on the deterioration of the site.

Traditional Cultural Properties Consultation
Comprehensive Plan. In 2002, the cultural resources
team continued to assist the DOE/LAAQO in implement-
ing the Traditional Cultural Properties Consultation
Comprehensive Plan. This plan provides the framework
to open government-to-government consultations
between the DOE/LAAO and interested Native
American tribal organizations on identifying, protect-
ing, and gaining access to traditional cultural proper-
ties, while maintaining confidentiality of sensitive
information. Laboratory personnel held consultation
meetings with San lldefonso Pueblo and with the Hopi
Tribe in 2002.

Land Conveyance and Transfer. In 2002, the
Advisory Council on Historic Preservation and the
New Mexico SHPO, Los Alamos County, and the San
I1defonso Pueblo implemented a programmatic
agreement for the transfer of lands from federal
ownership. In support of this effort, the cultural
resources team finalized a data-recovery plan for
excavations at selected archaeological sites on lands
being transferred to the County of L os Alamos and
prepared a cultural affiliation study of LANL lands, as
required under the NAGPRA.. The team also prepared,
in consultation with San Ildefonso Pueblo representa-
tives, an Intentional Excavation Comprehensive
Agreement in support of NAGPRA. With the assistance
of tribal monitors from San Ildefonso Pueblo, Labora-
tory personnel also performed archaeological data-
recovery excavations at eight sites.

Cerro Grande Fire Recovery. The cultura
resources team finalized a report assessing fire damage
of approximately 7,500 acres of LANL property burned
during the May 2000 Cerro Grande fire. The team
field-assessed 470 historic properties, both ancient and
historic, within the burned area: fire-related damage

Environmental Surveillance at Los Alamos during 2002



2. Compliance Summary

occurred on 340 of them. A team from the pueblos of
San Ildefonso and Santa Clara selected 116 of the
most heavily impacted ancient sites for rehabilitation
evaluation. The LANL pueblo rehabilitation assess-
ment team recommended a number of specific
treatments, including placing of wattles, filling of
stump holes, removing and slashing of hundreds of
trees and snags, reseeding with native vegetation, and
constructing fences around sites vulnerable to normal
and emergency Laboratory operations. The team aso
assessed and documented some historic buildings and
structures that would be scheduled for decontamina-
tion and decommissioning activities in support of the
Cerro Grande Rehabilitation Project.

12. Biological Resourcesincluding Floodplain
and Wetland Protection

a. ComplianceActivities. During 2002, the
RRES biology team reviewed 1,098 proposals and 922
excavation-permit proposals for Laboratory activities
and projects that have potential impact on biological
resources, including federally listed threatened and
endangered (T& E) species. These reviews evaluate the
amount of previous development or disturbance at the
site, determine the presence of wetlands or floodplains
in the project area, and determine whether habitat
evaluations or species-specific surveys are needed. Of
the total reviews, we identified 275 projects that
required habitat-evaluation surveys to assess whether
the appropriate habitat types and parameters were
present to support any threatened or endangered
species. The team identified 109 projects as having
floodplains or wetlands issues. As part of the standard
surveys associated with the Threatened and Endan-
gered Species Habitat Management Plan, the biology
team conducted approximately 30 species-specific
surveys to determine the presence or absence of
threatened or endangered species at LANL.

b. Biological Resource Compliance Docu-
ments. In 2002, the biology team prepared 15 biologi-
cal resource documents, such as biological assess-
ments, biological evaluations, floodplains and
wetlands assessments, and other compliance docu-
ments. Compliance packages were written in support
of the original Security Bypass Road Project, the Los
Alamos Gas Line Project, and the Pgjarito Gas Line
Project. The team determined that all projects may
affect, but are not likely to adversely affect, the
Mexican spotted ow! and the bald eagle and will have
no effect on any other T& E species. In addition to the
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compliance packages, the Laboratory produced four
independent floodplai ns/wetlands assessments for the
TA 18-22 Bypass Road Project, the Disposition of the
Cerro Grande Fire Flood and Sediment Retention
Structure Project, the installation of a multiple perme-
able reactive barrier in Mortandad Canyon, and an
access-control and traffic-improvement project. Site
plans were successfully used to further evaluate and
manage the threatened and endangered species that
occupy DOE/L aboratory property.

c. Effects of the Drought. During 2002, the
continuing effects of the Cerro Grande fire of 2000
were dramatically worsened by the effects of aregional
drought. Specificaly, in late 2002 bark-beetle infesta-
tions killed large numbers of ponderosa pine and pifion
pine trees throughout the Southwest, including on
LANL property. In some stands, more than 90% of the
pines were lost. At this time, biology team personnel
can only speculate on the ecological consegquences of
this drought-induced tree loss; but with our enhanced
monitoring capability, analysts will be more able to
evaluate the effects on sensitive species.

C. Current Issues and Actions
1. Compliance Agreements

a. New M exico Hazar dous-Waste-M anage-
ment-Regulations Compliance Orders. On June 25,
1998, the Laboratory received CO-98-02 that alleged
two violations of the NM Hazardous-Waste-M anage-
ment Regulations. The disputed matter involved
storage of gascylindersat LANL's TA-21. The NMED
proposed civil penalties of more than $950,000. The
Laboratory filed its answer to the CO on August 10,
1998, meeting the compliance schedule by demonstrat-
ing that all gas cylinders had been disposed of prop-
erly. This CO was resolved during 2002 with a negoti-
ated settlement of $165,000.

On December 21, 1999, the Laboratory received
C0-99-03. This CO dealt with alleged deficiencies the
NMED Hazardous and Radioactive Materials Bureau
discovered during a 5-month inspection that took place
in 1997. The inspection was called “wall-to-wall”
because NMED personnel walked every space at the
L aboratory—storage areas, |aboratories, hallways,
stairwells, and areas surrounding buildings—looking
for improperly stored hazardous chemicals. Twenty-
nine deficiencies were alleged with more than $1 mil-
lion in proposed penalties. During the year 2000, the
Laboratory prepared and submitted its response to the
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CO and requested a hearing. Negotiations continued
during 2001 and 2002. Agreement was reached on a
$190,200 penalty, and the CO was resolved in Decem-
ber 2002.

The Laboratory received CO-99-01 on December
28, 1999, in response to an NMED inspection con-
ducted August 10-September 18, 1998. The inspection
team visited approximately 544 sites at the Labora-
tory. The CO alleged 30 violations. Total penalties
proposed were almost $850,000. In 2000, the Labora-
tory prepared and submitted its response to the CO
and requested a hearing. Negotiations to resolve this
CO were expected to begin in 2003.

b. Notice of Violation. On October 9, 2001, the
NMED issued a Notice of Violation (NOV) to UC and
DOE. ThisNOV arrived after a 2001 RCRA hazard-
ous-waste-compliance inspection (April 23 to the end
of August 2001). The NOV identified 18 categories of
violations, each with 1 or more instances of alleged
noncompliance. The types of issues described ranged
from waste determinations, generator’s control of
waste, excessive waste storage time, incompatible
chemical storage, training, emergency response, waste
manifesting, mixed-waste management under the site
treatment plan, waste piles, and release prevention.
The response of the UC and the DOE to the NOV was
provided to the NMED on February 4, 2002.

c. NMED Order. The NMED issued a draft
order to UC/DOE in May 2002 requiring extensive
site investigating and monitoring based on allegations
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of imminent and substantial endangerment. The UC
and the DOE provided extensive comments on the
draft by July 31, 2002. The NMED issued afinal order
in November 2002, and negotiations are ongoing.

D. Consent Decree

1. Clean Air Act Consent Decree/Settlement
Agreement

During 1997, the DOE and the Laboratory entered
into a consent decree and a settlement agreement to
resolve alawsuit that the Concerned Citizens for
Nuclear Safety had filed. The lawsuit, filed in 1994,
alleged that the Laboratory was not in full compliance
with the CAA Radionuclide NESHAP, 40 CFR 61,
Subpart H. The third independent audit of the
Laboratory’s radionuclide NESHAP program was
conducted in 2002. The auditor found the Laboratory
in compliance with the radionuclide NESHAP
standard for 2001. The auditor a so concluded that
there were no substantive deficiencies requiring
corrective actions that justified having a fourth audit
under the consent decree. Therefore, the auditor
determined that the audit requirements under the
consent decree had been met and were concluded.
Thiswas the final action required under the consent
decree and settlement agreement, so the Laboratory’s
responsibilities in this matter were completed in 2002.
The provisions of the decree and agreement are
described in detail at http://www.lanl.gov/orgs/rres/
mag/ConsentDecree.htm.
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A. Overview of Radiological Dose Equivalents

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

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

B. Public Dose Calculations

1. Scope

The objective of our dose calculationsis to report
incremental (above background) doses caused by
LANL operations. Therefore, we don’t include dose
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contributions from radionuclides present in our natural
environment or from radioactive fallout. Annual radia-
tion doses to the public are evaluated for three principal
exposure pathways: inhalation, ingestion, and direct (or
external) radiation. We cal cul ate doses for the follow-
ing cases:

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

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

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

(4) residencesin LosAlamos and White Rock; and
(5) firewood released from LANL.

The doses for cases 1 and 2 for the past 5 years are
shown in Figures 3-1 and 3-2.

2. General Considerations

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

Aswe discussin Section D, the dose rate from natu-
rally occurring radioactivity is about 400 mrem/year. It
is extremely difficult to measure doses from LANL that
are less than 0.1% of natural doses. Asthe dose rates
become smaller, the estimates become less certain and
less significant. Generally, we conclude that a dose rate
less than 0.1 mrem/year is essentialy zero.

a. Direct Radiation Exposure. Direct radiation
from gammas or neutrons is measured at more than 100
locations near LANL (Chapter 4 Section C). Doses
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Figure 3-1. Trend of collective dose (person-rem) to the population within 80 km of LANL.
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Figure 3-2. Trend of dose (mrem) to the maximally exposed individual (MEI).
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above natural background were observed near TA-18,
TA-53, and TA-54.

To receive a measurable dose, a member of the
public must be within afew hundred meters of the
source, e.g., on Pgjarito Road. At distances more than
1 km, the inverse-square law combined with scatter-
ing and attenuation in the air reduces the dose to
much less than 0.1 mrem/year, which cannot be
distinguished from natural background radiation. In
practice, this means the only significant dose from
direct radiation is on Pajarito Road near TA-18
(Section C.3 of this chapter.)

To estimate the dose to the public, we combine the
measurements of gamma and neutron dose with an
occupancy factor. The measurements reported in
Chapter 4 would apply to an individual who is at the
particular location continuously, i.e., 24 hours/day
and 365 days/year. We follow standard guidance and
assume continuous occupancy for residences and
places of business. For locations such as Pgjarito
Road, we multiply the measured dose by an occu-
pancy factor of 1/16 (NCRP 1976).

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

Some of the nuclide emissions from Los Alamos
Neutron Science Center (LANSCE) are not measured
by AIRNET. These are measured at the stacks (Chap-
ter 4, Section B) and the resulting doses are calcu-
lated by CAP88 (Chapter 3, Section C). Because the
radioactive half-lives are short, these doses decrease
steeply with distance; e.g., the annual doseis
1.7 mrem at East Gate 1 km to the north of LANSCE
and isless than 0.01 mrem at alocation in
LosAlamos 5 km to the west-north-west.

c. Water (Ingestion Pathway). We report
measurements of radionuclide concentrationsin
ground water in Chapters 5 and surface water and
sediments in Chapter 6. For all radionuclides except
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uranium, the doses were less than 0.1 mrem/year.
Natural uranium in the drinking water contributes a
dose of about 0.1 mrem/year in Los Alamos County
and more in parts of the Rio Grande valley. We
conclude that the LANL contribution to the drinking-
water dose is too small to measure and is much less
than 0.1 mrem/year.

d. Sail (Direct Exposure Pathway). We report
measurements of radionuclide concentrationsin
surface soil in Chapter 7. The dose from the cesium-
137 and strontium-90 concentrations is on the order of
0.1 mrem/year, but all or almost all are from global
fallout and not from LANL. The tritium is mainly
from three sources: cosmic rays, nuclear weapons
testing, and LANL; however, the total dose from
tritium is about of 0.01 mrem/year. Similarly, the
transuranics may include a small contribution from
LANL, but the dose is much less than 0.01 mrem/year.
Finally, the isotopic mixture of uranium is consistent
with natural uranium. In summary, we conclude that
the LANL contribution to dose from soil istoo small
to measure and is less than 0.1 mrem/year.

e. Food (Ingestion Pathway). We report
measurements of the radioactive content of foodsin
Chapter 8. The results are similar to those reported in
previous years. Tritium concentrations near the LANL
perimeter are measurably higher than regional
concentrations, but the resulting doses are far below
0.1 mrem/year. The concentrations of other nuclides
are consistent with global fallout, and the resulting
doses are also far below 0.1 mrem/year. We conclude
that the LANL contribution to the food dose istoo
small to measure and is much less than 0.1 mrem/year.

f. Release of Items. The Laboratory releases
miscellaneous surplus items of salvageable office and
scientific equipment to the general public. The
requirements for release of such items are found in
Laboratory Implementation Requirement L1R-402-
700-01.0, “Occupational Radiation Protection.
Chapter 14, Part 3. Releasing Items.” In keeping with
the principle of maintaining radiation dose levelsto
“AsLow As Reasonably Achievable,” it is Laboratory
policy to not release any items with residual radioac-
tivity. According to the best of our knowledge, thereis
no additional dose to the general public through the
release of items for uncontrolled use by the general
public.

On arelated topic, in Section C.5 we calculate the
dose to users of firewood released from LANL and
concludeit is essentially zero.
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C. Dose Calculations and Results
1. Population within 80 Kilometers

We used the local population distribution to
calculate the dose from Laboratory operations during
2002 to the population within 80 km (50 miles) of
LANL. Approximately 280,000 persons live within an
80-km radius of the Laboratory. We used county
population estimates provided by the University of
New Mexico Bureau of Business and Economic
Research. These statistics are available at
http: //mww.unm.edu/~bber/.

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

The 2002 collective population dose attributable to
Laboratory operations to persons living within 80 km
of the Laboratory was 1.4 person-rem, which com-
pares with 1.6 person-rem reported for 2001. Tritium
contributed about 70% of the dose and short-lived air
activation products such as carbon-11, nitrogen-13,
and oxygen-15 from LANSCE contributed about 25%.

No observable health effect is expected from these
doses.

2. Off-Site Maximally Exposed Individual

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

We modeled the dose from LANSCE and from the
LANL stacks using CAP88, an atmospheric dispersion
and dose calculation computer code. The CAP88-
modeled doses were 1.3 mrem from the LANSCE
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stack, 0.1 mrem from LANSCE diffuse emissions, and
0.2 mrem from other LANL stacks. To this total, we
add 0.1 mrem from the radionuclides measured at the
AIRNET station, primarily from tritium (Jacobson
2003).

The total annual dose, 1.7 mrem, isfar below the
applicable standards; and we conclude it causes no
observable health effects.

3. On-Site Maximally Exposed I ndividual

The on-site MEI is amember of the public on
Pajarito Road who passes LANL TA-18.

Dosimeters that are sensitive to neutron and photon
radiation are located on Pajarito Road. We collected
data continuously throughout 2002 (Chapter 4,
Section C), and these data allow usto calculate doses
that might have been received by members of the
public. After subtracting the dose from natural back-
ground, the total dose (during 24 hours a day and
365 days a year) was 16 mrem. Following the guidance
of the NCRP (NCRP 1976) we multiplied this total by
1/16 to account for occupancy (an occupancy factor of
1/16 corresponds to an average of half an hour of
exposure every 8-hour workday). This calculation
indicates a dose of 1 mrem to a member of the public
on Pgjarito Road during 2002. All other pathways,
including CAP88 calculations for the air pathway, add
less than 0.1 mrem to the calculated dose. Thisdoseis
about 1% of the DOE public all-pathway dose limit of
100 mrem.

4. Doses in Los Alamos and White Rock

We used the AIRNET data (reported in Chapter 4,
Section A) to calculate the average air concentrations
for the 21 perimeter stations near Los Alamos and
White Rock and subtracted the concentrations at the 4
regional stations. These concentrations were converted
to doses using the factors in DOE 1988b. To these
doses, we added the contributions from LANSCE,
calculated using CAP88 for 2 representative locations:
5 km west-north-west of LANSCE in Los Alamos and
6.8 km southeast of LANSCE in White Rock.

a. Los Alamos. During 2002, the measurable
contributions to the dose at an average Los Alamos
residence were as follows: 0.007 mrem from LANSCE,
0.007 mrem from plutonium, 0.000 mrem from
americium, and 0.003 mrem from tritium. These add to
0.017 mrem. All other nuclides contribute less than
0.001 mrem.
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b. White Rock. During 2002, the measurable
contributions to the dose at an average White Rock
residence were as follows: 0.006 mrem from LANSCE,
0.013 mrem from plutonium, 0.006 mrem from ameri-
cium, and 0.001 mrem from tritium. These add to
0.026 mrem. All other nuclides contribute less than
0.001 mrem.

The contributions from direct radiation, food, water,
and soil were discussed in Chapter 3, Section B.2; each
was too small to measure. In summary, the total annual
dose from all pathways was less than 0.1 mrem. No
observable health effect is expected from these doses.

5. Firewood from Laboratory Property

In this section, we discuss the doses to users of the
firewood that was cut as part of the LANL tree-thinning
and fire-prevention project. The distribution of firewood
is subject to LANL 2001. According to the procedure,
all potentially contaminated trees are retained on LANL
property.

We have measured the potential contamination in
LANL trees. The most recent LANL report is Gonzales
et al. 2001, which finds that the highest concentrations
of contamination occur in wood ash because the ashing
process concentrates some elements by about a factor
of 100. The cesium-137 concentrations of approxi-
mately 1-10 pCi/g ash are typical worldwide and are a
result of global fallout. We conclude that all or almost
all the radioactivity reported in the table below is from
global fallout.

Table 3-1 summarizes the typical concentrations and
doses from burning the firewood, spreading the wood
ash on agricultural land, and eating the food grown on
this land according to a standard residential farmer
scenario.

Thus, the dose associated with firewood and wood
ash is about 0.1 mrem/year or less, and amost noneis
aresult of LANL operations.

D. Estimation of Radiation Dose Equivalentsfor
Naturally Occurring Radiation

In this section we discuss the LANL contribution
relative to natural radiation and radioactive materials
in the environment (NCRP 1975, 19873, 1987h).

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

The largest dose from radioactive material isfrom
the inhalation of naturally occurring radon and its
decay products, which contribute about 200 mrem/
year. An additional 40 mrem/year results from natu-
rally occurring radioactive materials in the body, pri-
marily potassium-40, which is present in all food and
inall living cells.

In addition, members of the US population receive
an average dose of 50 mrem/year from medical and
dental uses of radiation, 10 mrem/year from man-
made products such as stone or adobe walls, and less
than 1 mrem/year from global fallout from nuclear-
weapons tests (NCRP 1987a). Therefore, the total
annual dose from sources other than LANL approxi-
mately 300-500 mrem. The estimated L ANL -attribut-
able 2002 dose to the MEI, 1.7 mrem, is about 0.5%
this dose.

Table 3-1. Radionuclide Concentrations and Potential Doses for Wood Ash

Radionuclide Wood-Ash Concentration Potential Dose
40K (natural) 100 pCi/g 0.1 mrem/yr
37ce 10 pCi/g 0.01 mrem/yr
0g 4 pCilg 0.01 mrem/yr
241Am 0.2 pCi/g 0.001 mrem/yr
239py 0.5 pCi/g 0.0001 mrem/yr
238py 0.03 pCi/g 0.00001 mrem/yr
238y 0.1 pCi/g 0.00001 mrem/yr

Environmental Surveillance at Los Alamos during 2002
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E. Effect to an Individual from Laboratory
Operations

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

F. Biota Dose Assessment

In 2002, the DOE established radiological dose
rate limits for the protection of non-human biota:
0.1 rad/day for terrestrial wildlife and 1 rad/day for
terrestrial plants and aguatic organisms (DOE 2002).
At the same time, the department published Biota
Concentration Guides (BCGs) for individual
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radionuclides; the BCGs represent environmental
media concentrations that are equivalent to the dose
rate limits. For multiple radionuclides, the sum of the
ratios of measured values to the corresponding BCGs
is computed, and, if this sum of the ratios exceeds 1,
the limit is exceeded. We calculated a sum of ratios for
terrestrial wildlife of 0.02 in the areas of highest soil
concentration measured in 2002 (Supplemental Data
Table S3-1). Thisiswell below the target value of 1.
For aguatic organisms, we calculated a value of

about 1. The measured values used here were in
samples taken immediately below the TA-50 outfall,
which discharges radioactive liquid waste. Water
concentrations are much smaller elsewhere, and the
outfall area does not provide good habitat for aquatic
life. We conclude that environmental concentrations of
radionuclides pose no threat to the health of nonhu-
man biota inhabiting the Laboratory’s environs.
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A. Ambient Air Sampling (Craig Eberhart)

1. Introduction

The radiological air-sampling network, referred to
asAIRNET, measures environmental levels of
airborne radionuclides, such as plutonium, americium,
uranium, tritium, and activation products, that may be
released from Los Alamos National Laboratory
(LANL or the Laboratory) operations. Natural
atmospheric and fallout radioactivity levels fluctuate
and affect measurements made by the Laboratory’s
air-sampling program. Most of the regional airborne
radioactivity come from the following sources: (1)
fallout from past atmospheric nuclear weapons tests
conducted by several countries, (2) natural radioactive
constituents in particulate matter (such as uranium and
thorium), (3) terrestrial radon diffusion out of the
earth and its subsequent decay products, and (4)
material formation from interactions with cosmic
radiation (for example, natural tritiated water vapor
produced by interactions of cosmic radiation and
common atmospheric gases). Table 4-1 summarizes
regional levels of radioactivity in the atmospheere for
the past 5 years, which can be useful in interpreting
current air sampling data.

Particulate matter in the atmosphereis primarily
caused by aerosolized soil. Windy, dry days can
increase soil entrainment, but precipitation (rain or
snow) can wash particulate matter out of the air.
Consequently, changing meteorological conditions
often cause large daily and seasonal fluctuationsin
airborne radioactivity concentrations. Natural events
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can also have major impacts: during 2000, the Cerro
Grande fire dramatically increased short-term ambient
concentrations of particulate matter (ESP 2001).

Risk Reduction and Environmental Stewardship
Division Meteorology and Air Quality Group (RRES-
MAQ) personnel compare ambient air concentrations,
as calculated from the AIRNET sample measurements,
with environmental -compliance standards or work-
place-exposure standards, depending on the location
of the sampler. The group usually compares annual
concentrations in areas accessible to the public with
the 10 mrem equivalent concentration established by
the Environmental Protection Agency (EPA) (EPA
1989). Concentrations in controlled access areas are
usually compared with Department of Energy (DOE)
Derived Air Concentrations (DACs) for workplace
exposure (DOE 1988a) because access to these areas
isgeneraly limited to workers with a need to bein the
controlled area.

2. Air-Monitoring Networ k

During 2002, the Laboratory operated approxi-
mately 50 environmental air samplers to sample
radionuclides by collecting water vapor and particu-
late matter. AIRNET sampling locations (Figures 4-1
through 4-3) are categorized as follows: (1) regional,
(2) pueblo, (3) perimeter, (4) decontamination and
decommissioning (D& D) samplers (for areas where
the sources are primarily D& D operations), (5)
Technical Area (TA) -15 and TA-36, (6) TA-54, or (7)
other on-site locations.
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Table 4-1. Aver age Background Concentrations of Radioactivity in the Regional®

Atmosphere
EPA
Concentration Annual Aver ages®

Units LimitP 1998 1999 2000 2001 2002
GrossAlpha fCi/m3 NAd 0.8 1.0 1.0 0.8 0.8
GrossBeta  fCi/m3 NA 124 134 130 139 133
Tritiume pCi/m3 1,500 0.5 0.5 0.8 01 -01
90gy fCi/m3 19 0.004
238py aCi/m3 2,100 0.1 -0.2 0.0 0.0 0.0
239,240py aCi/m3 2,000 0.4 0.1 0.0 0.1 0.3
241Am aCi/m3 1,900 0.3 -0.2 0.3 -0.2 0.3
234y aCi/m3 7,700 12.9 161 171 179 217
235y aCi/m3 7,100 0.9 1.2 0.9 13 24
238y aCi/m3 8,300 12.8 152 159 177 218

aData from regional air-sampling stations operated by LANL during the last 5 years

(Locations can vary by year.)
bEach EPA limit equals 10 mrem/yr.

CGross apha and beta annual averages are calculated from gross air concentrations. All other
annual averages are calculated from net air concentrations.

dNA = not available.

€Tritium annual averages have been corrected for the tritium lost to bound water in the silicagel media.

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

a. Sampling Procedures. Generally, each
AIRNET sampler continuously collects particul ate
matter and water-vapor samples for approximately
2 weeks per sample. Particulate matter is collected on
47-mm polypropylene filters at airflow rates of about
0.11 m3 per minute. The vertically mounted canisters
each contain about 135 g of silicagel with an airflow
rate of about 0.0002 m3 per minute; the gel collects the
water-vapor samples. Thissilicagel isdried in adrying
oven to remove most residual water before being used
in the field. The gel is a desiccant that removes
moisture from the sampled air; the moistureis then
distilled, condensed, collected as aliquid, and shipped
to the analytical laboratory. The AIRNET project plan
(ESH-17 2000) and the numerous procedures through
which the plan is implemented provide details about
the sampl e collection, sample management, chemical
analysis, and data management activities.
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b. Data Management. Using a palm-held
microcomputer, RRES-MAQ personnel recorded
electronically in the field the 2002 sampling data,
including timer readings, volumetric airflow rates at the
start and stop of the sampling period, and comments
pertaining to these data. We later transferred these data
to an electronic table format within the AIRNET
Microsoft Access database.

c. Analytical Chemistry. A commercial labora-
tory analyzed each 2002 particul ate-matter filter for
gross apha and gross beta activities. These filters were
also grouped across sites, designated as “clumps,” and
analyzed for gamma-emitting radionuclides. For 2002,
clumps ranged from six to nine filters. Gamma-emitting
radionuclides were also measured at each Federal
Facilities Compliance Agreement station by grouping
the filters collected each quarter. To prepare a quarterly
composite for isotopic analyses for each AIRNET
station, the group combined half-filters from the six or
seven sampling periods at each site during the quarter.

Environmental Surveillance at Los Alamos during 2002
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Analysts dissolved these composites, separated them
chemically, and then analyzed for isotopes of ameri-
cium, plutonium, and uranium using alpha spectros-
copy. Every 2 weeks, water was distilled from the
silicagel that had been used to collect water vapor in
thefield. A commercial laboratory used liquid
scintillation spectrometry to analyze this distillate for
tritium. All analytical procedures meet the require-
ments of 40 Code of Federal Regulations (CFR) 61,
Appendix B. The AIRNET project plan provides a
summary of the target minimum detectable activity
(MDA) for the biweekly and quarterly samples.

d. Laboratory Quality Control Samples. For
2002, the RRES-MAQ and the contractor analytical
laboratories maintained a program of blank, spike,
duplicate, and replicate analyses. This program
provided information on the quality of the data
received from analytical chemistry laboratories. The
chemistry met the quality assurance (QA) require-
ments for the AIRNET program.

4. Ambient Air Concentrations

a. Explanation of Reported Concentrations.
Tables 4-2 through 4-13 summarize the ambient air
concentrations calculated from the field and analytical
data. Data from individual sites are given in Tables
$4-1 though S$4-10 in the Data Supplement. The
number of measurementsis normally equal to the
number of samples analyzed. The number of measure-
ments less than the uncertainty is the number of
calculated net air concentrations that are less than
their individual propagated net 2 standard deviations
(std dev) analytical uncertainties. These concentra-
tions are defined as “ not having measurable amounts
of the material of interest.” The MDAs are the levels
that the instrumentation could detect under ideal
conditions. All AIRNET concentrations and doses are
total measurements without any type of regional
background subtractions. However, the air concentra-
tions include corrections for radioactivity from the
filter material and the analytical process. The net
concentrations are usually somewhat lower because
small amounts of radioactivity are present in the filter
material, the acids used to dissolve the filter, and the
tracers added to determine recovery efficiencies. The
net uncertainties include the variation added by
correcting for the blank measurements.

All datain thisAIRNET section, whether in the
tables or the text, that are expressed as a value plus or
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minus () another value represent a 95% confidence
interval. Because these confidence intervals are
calculated with data from multiple sites and through-
out the year, they include not only random measure-
ment and analytical errors but also seasonal and
spatial variations. As such, the calculated 95%
confidence intervals are overestimated for the average
concentrations and probably represent confidence
intervals that approach 100%. All ambient concentra-
tions are activity concentrations per actual cubic meter
of sampled air. It should be noted that some valuesin
the tables are negative. See Appendix B for an
explanation of negative values.

b. GrossAlpha and Gross Beta Radioactivity.
We use gross alpha and gross beta analyses primarily
(2) to evaluate general radiological air quality, (2) to
identify potential trends, and (3) to detect sampling
problems. If the gross analytical results appear to be
elevated, then immediate analyses for specific
radionuclides may be performed to investigate a
potential problem, such as an unplanned release.

The National Council on Radiation Protection and
M easurements (NCRP) estimated the national average
concentration of long-lived gross apha activity in air
to be 2 femtocuries (fCi)/m?3. The primary alpha
activity is caused by polonium-210 (a decay product
of radon) and other naturally occurring radionuclides
(NCRP 1975, NCRP 1987). The NCRP also estimated
national average concentration levels of long-lived
gross beta activity in air to be 20 fCi/m3. The presence
of lead-210 and bismuth-210 (also decay products of
radon) and other naturally occurring radionuclidesis
the primary cause of this activity.

In 2002, we collected and analyzed more than
1,300 air samples for gross alpha and gross beta
activity. The annual means for all of the stations are
less than half of the NCRP's estimated average
(2 fCi/m3) for gross alpha concentrations (Table 4-2).
At least two factors contribute to these seemingly
lower concentrations: the use of actual sampled air
volumes instead of standard temperature and pressure
(STP) volumes and the burial of alpha emittersin the
filter that are not measured by front-face counting.
Gross alpha activity is dependent on variationsin
natural conditions, such as atmospheric pressure,
atmospheric mixing, temperature, and, soil moisture.

Table 4-3 shows gross beta concentrations within
and around the Laboratory. These data show variabil-
ity similar to the gross alpha concentrations. All of the
annual averages are below 20 fCi/m3, the NCRP-
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Table 4-2. Airborne Long-Lived GrossAlpha Concentrations for 2002 — Group Summaries

Number of 95%
Number of M easurements Maximum Minimum Mean  Confidence
Station Location Measurements ~ <Uncertainty (fCi/m3) (fCi/m3) (fCi/m3)  Interval®
Regional 0 152 0.31 0.75 +0.05
Pueblo 0 151 0.46 0.77 +0.07
Perimeter 0 1.79 0.22 0.70 +0.02
TA-15 and TA-36 0 1.63 0.23 0.67 +0.06
Dand D 0 1.33 0.32 0.75 +0.05
TA-54 Area G 0 7.43 0.34 0.84 +0.07
Other on-site 0 1.71 0.25 0.72 +0.04

Concentration Guidelines

Concentration guidelines are not available for gross alpha concentrations.

295% confidence intervals are calculated using all calculated sample concentrations from every site within the

group.

Table 4-3. Airborne Long-Lived Gross Beta Concentrationsfor 2002 — Group Summaries

Number of 95%
Number of M easurements Maximum Minimum Mean  Confidence

Station Location Measurements  <Uncertainty (fCi/m3) (fFCi/m3) (fCi/m3)  Interval@
Regional 98 0 255 8.1 13.3 +0.6
Pueblo 51 0 25.9 51 13.2 +1.0
Perimeter 673 0 225 2.6 12.0 +0.2
TA-15 and TA-36 78 0 17.8 9.0 12.2 +0.5
Dand D 85 0 19.1 5.3 12.6 +0.5
TA-54 Area G 234 0 215 2.6 12.1 +0.4
Other on-site 128 0 19.3 8.2 12.1 +0.4

Concentration Guidelines

Concentration guidelines are not available for gross beta concentrations.

a95% confidence intervals are calculated using all calculated sample concentrations from every site within the group.
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estimated national average for beta concentrations, but
the gross beta measurements include little if any lead-
210 because of its low-energy beta emission. We also
calculate the gross beta measurements on the actual
sampled air volumes instead of STP volumes. The
primary source of measured gross beta activity in the
particulate matter samplesis the bismuth-210 in the
radon-222 decay chain.

Gross alpha and beta activitiesin air exhibit
considerable temporal variability as shown in Figures
4-4 and 4-5. Variability among sites within AIRNET is
usually much less than variability over time. However,
as shown in Figure 4-4, Site 45 at the eastern side of
Area G had much higher gross alpha measurements
during February and March 2002. These high concen-
trations led the team to believe that a release may have
occurred at this active waste disposal area. Further
investigation indicated that the likely source was
material-screening to separate larger rocks from
crushed tuff that had been used to bury transuranic
(TRU) waste. A detailed discussion of thisinvestiga-
tionisincluded in Section A.5.

c. Tritium. Tritium is present in the environ-
ment primarily as the result of nuclear weapons tests
and natural production by cosmogenic processes
(Eisenbud and Gesell 1997). We measure the tritium

inwater (HTO or T,0) because the dose impact is
about 14,000 times higher than if it were hydrogen gas
(DOE 1988h).

Water-vapor concentrations in the air and tritium
concentrations in the water vapor were used to
calculate ambient levels of tritium. Corrections for
blanks, bound water in the silica gel, and isotopic
distillation effects are included in this calculation
(ESP 2002).

The annual concentrations for 2002 at the regional
and pueblo stations were not significantly different
from zero (Table 4-4). The average concentration for
the perimeter samplers was significantly greater than
zero as were the average concentrations for all of the
on-site groups. The highest concentrations were
measured at TA-54, Area G. These data indicate that
the Laboratory does produce measurable amounts of
tritium. All annual mean concentrations at all sam-
pling sites were well below the applicable EPA and
DOE guidelines.

The highest off-site annual concentration,

13.2 picocuries (pCi)/m3, was at the Los Alamos
Airport, which is close to TA-21. This concentration is
equivalent to about 1% of the EPA public dose limit.
Emissions from TA-21 were higher in 2002 and
regularly caused concentrations to exceed investiga-
tion levels as described in section A.5 of this chapter.

Contamination from
g Area G identified before

Concentration (fCi/m®)

/ isotopic analysis

May-02

Jul-02 Sep-02 Nov-02 Jan-03

Collection Date

Figure 4-4. Gross alpha measurements (fCi/m3) by sampling site.
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40

B0

Concentration (fCi/m’)
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Figure 4-5. Gross beta measurements (fCi/m3) by sampling site.

Table 4-4. Airborne Tritium as Tritiated Water Concentrationsfor 2002 — Group Summaries

Number of 95%
Number of M easurements Maximum Minimum Mean  Confidence

Station Location Measurements  <Uncertainty (pCi/m?3) (pCi/m3) (pCi/m3)  Interval?
Regional 98 97 1.9 —3.0° 0.1 +0.2
Pueblo 52 52 1.5 -34 0.1 +0.3
Perimeter 676 233 30.9 -1.9 4.0 +0.3
TA-15 and TA-36 78 35 10.7 -0.1 2.8 +0.5
Dand D 81 7 58.1 1.1 14.6 +2.7
TA-54Area G 240 0 3380.1 3.7 123.7 +56.5
Other on-site 130 37 408.2 -1.2 12.4 +6.5

Concentration Guidelines
DOE Derived-Air Concentration (DAC) Guide for workplace exposure is 20,000,000 pCi/m3. See Appendix A,
“Table A-2. Department of Energy’s Derived Concentration Guides for Water and Derived-Air Concentrations.”

295% confidence intervals are calculated using all calculated sample concentrations from every site within the
group.
bSee Appendix B for an explanation of negative values.
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The RRES-MAQ Group measured elevated concentra-
tions at anumber of on-site stations, with the highest
annual concentration at TA-54, Area G. This annual
mean concentration, 963 pCi/m3, is only 0.005% of
the DOE DAC for worker exposure and is measured
at alocation near shafts containing tritium-contami-
nated waste.

d. Plutonium. While plutonium occurs naturally
at extremely low concentrations from cosmic radiation
and spontaneous fission (Eisenbud and Gesell 1997),
this element is not naturally present in measurable
guantities in the ambient air. All measurable sources
are from plutonium research-and-devel opment
activities, nuclear-weapons production and testing, the
nuclear fuel cycle, and other related activities. With
few exceptions, worldwide fallout from atmospheric
testing of nuclear explosivesis the primary source of
plutonium in ambient air.

The high concentrations for the plutonium isotopes
in Area G and Rocket Park in White Rock are prob-
ably related to the soil-screening operations at TA-54,
as described in section A.5 of this chapter.

The RRES-MAQ environmental air monitoring
team found no detectable concentrations of plutonium-
238 at any of the regional or pueblo sampling sites,
but one perimeter quarterly concentration was above
its uncertainty level (Table 4-5). This detection of
plutonium-238, 2.2 attocuries (aCi)/m3, was measured

the first quarter of 2002 at Rocket Park. Asasingle
measurement only 13% higher than its uncertainty,
analytical variability may have caused the detection;
but elevated concentrations of americium-241 and
plutonium-239 in the same sample corroborate that the
measurement isreal. Nine on-site quarterly concentra-
tions were above their uncertainties, with all nine
being at TA-54, Area G. Three of the measurements
were at the station located at the northeast corner of
Area G, which indicates that the concentrations at this
location are quantitative and above background levels.
For the past 3 years, this site has had the highest
concentration of plutonium-238, but site 45 was
higher in 2002 with an annual mean activity of

20.4 aCi/m3, which corresponds to 0.001% of the
DOE DAC for worker exposure.

No detectable concentrations of plutonium-239
were found at any of the regional or pueblo samplers,
but 12 perimeter quarterly concentrations were above
their uncertainty levels (Table 4-6). The highest off-
site annual mean was at Los Alamos Inn-South, with a
concentration of 33 aCi/m?3 or about 2% of the EPA
public dose limit. These higher ambient concentra-
tions are from historical activitiesat LANL's Old
Main Technical Area (TA-1) that deposited plutonium
on the hillside below the Los Alamos Inn. We re-
corded the highest annual on-site concentration for
plutonium-239,-240 at Area G. The concentration was

Table 4-5. Airborne Plutonium-238 Concentrations for 2002 — Group Summaries
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Number of 95%
Number of M easurements Maximum Minimum Mean  Confidence

Station Location Measurements — <Uncertainty (aCi/m3) (aCi/m3) (aCi/m3)  Interval@
Regional 15 15 0.6 -0.8b 0.0 +0.2
Pueblo 8 8 0.2 -0.3 0.1 +0.2
Perimeter 104 103 2.2 -0.9 -0.1 +0.1
TA-15 and TA-36 12 12 0.5 0.6 -0.2 +0.2
D and D 17 17 1.1 0.7 0.1 +0.3
TA-54 Area G 36 27 77.0 0.4 35 +4.3
Other on-site 20 20 1.8 0.6 0.0 +0.2

Concentration Guidelines
DOE Derived-Air Concentration (DAC) Guide for workplace exposure is 3,000,000 aCi/m3. See Appendix A,
“Table A-2. Department of Energy’s Derived Concentration Guides for Water and Derived-Air Concentrations.”

a95% confidence intervals are calculated using all calculated sample concentrations from every site within the

group.
bSee Appendix B for an explanation of negative values.
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Table 4-6. Airborne Plutonium-239,-240 Concentrations for 2002 — Group Summaries

Number of 95%
Number of M easurements Maximum Minimum Mean  Confidence

Station Location Measurements  <Uncertainty (aCi/m3) (aCi/m3) (aCi/m3)  Interval?
Regional 15 15 14 —-0.7b 0.3 +0.3
Pueblo 8 8 0.9 -0.6 0.2 +0.5
Perimeter 104 92 88.4 -1.1 2.6 +2.3
TA-15 and TA-36 12 12 0.9 -0.6 -0.1 +0.4
Dand D 17 13 16.2 -0.5 31 +2.4
TA-54 Area G 36 15 2460.2 -0.2 99.8 +138.8
Other on-site 20 20 1.3 -0.8 0.1 +0.2

Concentration Guidelines
DOE Derived Air-Concentration (DAC) Guide for workplace exposure is 2,000,000 aCi/m3. See Appendix A,
“Table A-2. Department of Energy’s Derived Concentration Guides for Water and Derived-Air Concentrations.”

295% confidence intervals are calculated using all calculated sample concentrations from every site within the

group.
bSee Appendix B for an explanation of negative values.

Table 4-7. Airborne Americium-241 Concentrations for 2002 — Group Summaries

Number of 95%
Number of M easurements Maximum Minimum Mean  Confidence

Station Location Measurements  <Uncertainty (aCi/m3) (aCi/m?3) (aCi/m3)  Interva