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Abstract

Los Alamos National Laboratory (the Laboratory) is subject to emissions-reporting
requirements for regulated air contaminants under Title 20 of the New Mexico Admin-
istrative Code, Chapter 2, Part 73 (20 NMAC 2.73), Notice of Intent and Emissions
Inventory Requirements. The applicability of the requirement is based on the
Laboratory’s potential to emit 100 tons per year of suspended particulate matter,
nitrogen oxides, carbon monoxide, sulfur oxides, and volatile organic compounds.  For
1999, the boilers were the primary source of criteria air pollutants from the Laboratory.
Research and development activities were the primary source of volatile organic
compounds.  Emissions of beryllium and aluminum were reported for activities permit-
ted under 20 NMAC 2.72.

Previous reports in the unclassified series are LA-13528-SR and LA-13630-SR.
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1.0 INTRODUCTION

Los Alamos National Laboratory (the Labora-
tory) has reported on air pollutants generated
from its operations since the 1970s when Air
Quality Control Regulation 703, Registration
of Air Contaminant Sources, was promulgated.
According to the regulation, the Laboratory
was required to register air pollutant sources
that emitted per year more than 2000 lb. of any
air contaminant. This regulatory requirement
has evolved into Title 20 of the New Mexico
Administrative Code, Chapter 2, Part 73 (20
NMAC 2.73), Notice of Intent and Emissions
Inventory Requirements. The objective of the
reporting requirement is to ensure that regu-
lated air pollutant standards for both the state
and federal Acts are not violated. The air
contaminants included in the annual Emissions
Inventory Report are total particulate matter
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(PM), carbon monoxide (CO), nitrogen oxides
(NO

x
), sulfur oxides (SO

x
), volatile organic

compounds (VOCs), beryllium, and aluminum.

2.0  EMISSIONS INVENTORY-
REPORTING REQUIREMENTS

Annual emissions-reporting requirements
under 20 NMAC 2.73 apply to any facility that
emits or has the potential to emit 5 tons per
year or more of lead or lead compounds or 100
tons per year or more of suspended particulate
matter in the size range of 10 microns or less—
(PM

10
), SO

x
, NO

x
, CO, or VOCs. Emission

units that emit in excess of 1 ton of lead per
year or 10 tons per year of PM, PM

10
, SO

x
,

NO
x
, CO, or VOCs must be included in the

report to the New Mexico Environment
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Department (NMED). In addition, emissions
from all permitted sources must be included in
the report.

3.0  CONTENT OF THE EMISSIONS
INVENTORY REPORT

The information required in the report includes
the following:

• name, address, and physical location for
the facility;

• facility contact information;
• signed certification statement by a respon-

sible facility official; and
• specific information for each emission unit

such as the type and efficiency of control
equipment, schedule of operation, annual
process or fuel combustion rates, and
estimated actual emissions for the previous
year.

4.0  REPORTED EMISSION SOURCES

The Laboratory’s 1999 Emissions Inventory
Report includes estimates of regulated air
emissions from the following sources:

• steam plants,
• nonexempt boilers,
• asphalt plant,
• water pump,
• paper shredder,
• rock crusher,
• degreaser,
• research and development (R&D) activi-

ties, and
• permitted beryllium machining operations.

Descriptions of these sources are provided in
the following subsections of this report.

4.1 Steam Plants

The Laboratory operates two steam plants, one
located at Technical Area 3 (TA-3) and the
other at TA-21. The TA-3 steam plant produces
steam for heating and electricity when suffi-
cient power from outside sources is not avail-
able. The steam plant at TA-21 provides steam
for heating. The heat produced from both
steam plants is used for comfort and hot water
and to support processes. Each steam plant has
three boilers that are fueled primarily with
natural gas and with diesel fuel as a backup.
Actual emissions are estimated on the basis of
metered fuel consumption and emission fac-
tors. The primary source of emission factors is
the US Environmental Protection Agency’s
Compilation of Air Pollutant Emission Factors
(AP-42). However, emission factors from stack
tests conducted at the TA-3 steam plant when it
was burning natural gas were also used as
appropriate.

4.2 Nonexempt Boilers

The Laboratory recently completed a compre-
hensive boiler inventory in which it applied
consistent criteria and reevaluated boilers for
exemption status. Consequently, some boilers
reported in previous years have been removed
from this year’s report and designated as
exempt; some boilers not previously reported
have been added to the report. The exemption
analysis applied to the boilers is discussed in
Section 5 of this report.

The nonexempt boilers include the following:

• four boilers at TA-16,
• three boilers at TA-48,
• two boilers at TA-53,
• two boilers at TA-55, and
• two boilers at TA-59.
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All of the reported boilers burn natural gas.
The TA-16 boilers have meters to track the fuel
consumption. For all other boilers, the fuel
consumption was estimated on the basis of the
total natural gas used by the Laboratory minus
the amount supplied to the metered sources.
Some emission factors were available from
stack tests (TA-55), some were provided by the
boiler manufacturers (Sellers Engineering
Company and Kewanee), and the rest were
taken from AP-42.

4.3 Asphalt Plant

The asphalt plant produces small amounts of
asphalt for road repairs in and around the
Laboratory. Emissions from the asphalt plant
are based on the amount of asphalt produced
for the year. The PM emissions from the
asphalt plant were calculated with an emission
factor obtained from a source test. Otherwise,
emission factors from AP-42 were used.

4.4 Water Pump

A natural gas-fired water pump is used to
pump potable water from underground wells.
Emission factors for NO

x
, CO, and VOC

emissions from the water pump were obtained
from the pump-engine manufacturer. Other-
wise, emission factors from AP-42 were used.
The emission factors were used with the
metered fuel consumption to estimate actual
emissions.

4.5 Paper Shredder

The shredding operations of the paper shredder
at TA-52-11 are a source of PM emissions.
Estimates of actual emissions are based on an
averaged monthly shredding rate and engineer-
ing estimates for controlled emissions. These
PM emissions are controlled with a cyclone
and a baghouse.

4.6 Rock Crusher

In June 1999, the Laboratory was issued a 20
NMAC 2.72 construction permit to operate an
impact rock crusher to crush potentially radio-
actively contaminated concrete removed from
buildings as part of the Laboratory’s decon-
tamination and decommissioning  efforts.
However, because the equipment was not
operated in 1999, there were no PM emissions
from the crushing activities and no combustion
products from the crusher’s diesel-fired engine.

4.7 Degreaser

The halogenated solvent cleaning machine at
TA-55 Building PF-4 was reported to NMED’s
Air Quality Bureau as required under the
National Emission Standards for Hazardous
Air Pollutants, 40 CFR 63 Subpart T, Haloge-
nated Solvent Cleaning. The solvent, trichloro-
ethylene (CAS No. 79-01-6), is a VOC. Mea-
sured losses were reported for the VOC emis-
sions.

4.8 VOC Emissions from Research and
Development Activities

The majority of the Laboratory’s work is
devoted to R&D activities. Varying operating
parameters as well as amounts and types of
chemicals are used in these activities. R&D
activities occur at virtually all  TAs within the
Laboratory.

With the exception of specific chemicals, VOCs
are any compounds of carbon that participate in
atmospheric photochemical reactions. The
VOCs include commonly used chemicals such
as ethanol, methanol, and isopropanol. As a
conservative estimate, VOCs identified in the
Laboratory’s chemical-tracking records were
assumed to be 100% emitted to the air.
Chemical-tracking records were reviewed to
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identify all VOCs. The following categories
of chemicals were eliminated:

• inorganic chemicals,
• solid materials,
• chemicals used to calibrate equipment,
• container sizes of 1 lb. or less,
• chemicals with vapor pressures less than

10-mm Hg,
• non-VOC materials as defined by 40 CFR

51.100,
• fuels used for combustion purposes, and
• maintenance chemicals and oils.

The remaining chemical-tracking records were
assumed to represent VOCs and resulted in an
estimate of VOC emissions of 20 tons. The use
of trivial and insignificant activities as exemp-
tions is discussed in Section 5 of this report.

4.9 Permitted Beryllium-Machining
Operations

The Laboratory operates under five
20 NMAC 2.72 construction permits for
beryllium-machining operations that are
subject to 40 CFR 61, Subpart C, National
Emission Standards for Beryllium. Emissions,
from these sources were reported to be at
permitted emission levels; however, actual
emissions monitored during initial compliance
stack tests were below permitted levels. No
beryllium machining was performed at
TA-3-141 in 1999; therefore, there were no air
emissions reported for the facility.

5.0 REPORTING EXEMPTIONS

Specific insignificant or trivial activities are
exempt from reporting. NMED has designated
exempt sources, activities, or thresholds in the
following lists:

• List of Insignificant Activities, September
29, 1995; and

• List of Trivial Activities, January 10, 1996.

Laboratory sources and activities that qualify
as insignificant or trivial as specified in these
lists are not included in the emissions inven-
tory. The following subsections of this report
provide information and examples of the
Laboratory’s exempt activities as well as the
analyses that are performed to determine the
exempt status.

5.1 Boilers

The Laboratory’s boiler inventory was evalu-
ated against the List of Insignificant Activities.
Specifically, a boiler was considered exempt
from the emissions inventory reporting require-
ments if it met one of the following requirements:

• Any emissions unit...that has the potential
to emit no more than one ton per year of
any regulated pollutant…; or

• Fuel burning equipment which uses gas-
eous fuel, has a design rate less than or
equal to five (5) million BTU per hour, and
is used solely for heating buildings for
personal comfort or for producing hot
water for personal use.

Any boiler that was not used exclusively for
comfort heating or hot water was evaluated for
the one ton per year exemption. For purposes
of determining the exemption, the boiler design
ratings were used to estimate the potential to
emit. Any boiler not qualifying for one of these
two exemptions was included in the report.

5.2 VOC Emissions

A number of insignificant and trivial activities
are applicable for exempting materials from
the VOC R&D total in the report. The basis of
the exemptions and the corresponding insignifi-
cant and trivial activity include the following:
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Basis of Activity Type Activity
Exemption

Chemicals used to Trivial Routine calibration and maintenance of laboratory
calibrate equipment or other analytical instruments, including
equipment gases used as part of those processes.

Container sizes of Trivial Paint or nonpaint materials dispensed from prepackaged
1 pound or less aerosol cans of 16 oz. or less capacity.

Chemicals with Insignificant Any emissions unit, operation, or activity that handles or
vapor pressures stores a liquid with a vapor pressure of less than 10-mm
<10-mm Hg Hg or in quantities of less than 500 gal.

Maintenance Trivial Activities that occur strictly for maintenance of grounds
chemicals and oils or buildings, including lawn care, pest control, grinding,

cutting, welding, painting, woodworking, sweeping,
general repairs, janitorial activities, plumbing, retarring
roofs, installing insulation, steam-cleaning and water-
washing activities; and paving of roads, parking lots and
other areas.

Activities for maintenance and repair of equipment,
pollution-control equipment, or motor vehicles either
inside or outside of a building.

In addition, fuels such as acetylene were not
included in the VOC total because, when
burned in an open flame, almost all of these
fuels are consumed and the emissions are
minimal. Furthermore, under normal condi-
tions, fuels burned with oxygen are reduced to
carbon dioxide and water, which are not
regulated air pollutants.

5.3 Paints

An exemption analysis was performed for
VOC emissions resulting from painting activi-
ties conducted at the Laboratory. Paint infor-
mation for 1999 was gathered from the work
control databases maintained by Johnson

Controls of Northern New Mexico and the
Laboratory’s procurement and inventory
systems. The procurement records were evalu-
ated for applicability of exemptions for trivial
and insignificant activities on the basis of the
types of painting performed. Many of the
paints were exempt from reporting owing to
container size (of 1 lb. or less) or because the
paint was applied to maintain buildings, struc-
tures, or equipment.

For paints not exempt on the basis of size or
for use in maintenance activities, the corre-
sponding amounts of paints were totaled. For
1999, this total was 1.4 tons, an amount that
qualified these paints for the following
insignificant activity:
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Surface coating of equipment, includ-
ing spray painting and roll coating, for
sources with facility-wide total cleanup
solvent and coating actual emissions of
less than two tons per year.

In summary, all emissions from paints and
painting activities were exempt as insignificant
or trivial activities and, therefore, were not
included in the report.

5.4 Generators

The Laboratory submitted an exemption notice
to NMED for the periodic relocation of 125
portable generators. This notification was
required under 20 NMAC 2.72 Section 202
B.4. Portable generators are used at the Labo-
ratory for temporary operations requiring
remote power  or to provide emergency backup
power during power outages at various sites.
The portable generators are fueled by gasoline
and diesel fuel.

In addition to the portable generators, the
Laboratory maintains and operates approxi-
mately 40 stationary generators. Stationary
generators are used on standby (emergency)
status to provide power to critical systems at
the Laboratory during power outages. The
stationary generators are fueled by natural gas,
gasoline, or diesel.

The insignificant activity exemptions appli-
cable to the Laboratory’s generators are the
following:

• Portable engines and portable turbines that
have a design capacity…less than or equal
to

  −  200-HP engine if fueled by diesel or
natural gas, and

  −
500-HP engine if fueled by gasoline….

• Emergency generators that comply with
the definition of standby equipment….

Standby equipment is defined as “an emissions
unit which on a temporary basis replaces
equipment used in normal operation, and
which either has an allowable emission rate or
potential to emit for each fee pollutant that is
equal to or less than the equipment replaced, or
which does not operate for a period exceeding
500 hours per calendar year.”

On the basis of their size, the portable genera-
tors used for temporary power at remote
locations are exempt from emissions inventory-
reporting requirements. In addition to the size
exemption, the Washington, DC Court of
Appeals specifically exempted these sources
from the requirements applicable to stationary
sources such as those governing Prevention of
Significant Deterioration. As discussed in this
case, these portable generators are considered
“nonroad engines.” See Engine Manufacturer’s
Association v. USEPA, 1996 WL387416
(Washington, DC Circuit Court).

Since all of the stationary generators are
designated as standby equipment under the
Operating Permit Program and are used solely
to provide emergency backup power for fewer
than 500 hours per year, they are insignificant
sources and, therefore, are exempt from emis-
sions inventory reporting requirements.

5.5 Lead

The following two activities at the Laboratory
were evaluated for reporting under the emis-
sions inventory requirements:

• Melting and forming of lead into shielding
for glove boxes and other equipment used
to handle radioactive materials; and

• Shooting of ammunition containing lead at
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the firing range.
Both of these activities result in small rates of
air emissions. Melting activities result in 1.5 lb.
of lead air emissions for every ton of lead
melted1 . Shooting exercises result in 2E-05 lb.
of lead air emissions for every cartridge shot2 .
Typical emissions from these activities com-
bined are below 50 lb. per year3 . Therefore, the
emissions of lead from these activities do not
exceed the one ton per year exemption and
need not be reported under the emissions
inventory requirements.

6.0 EMISSIONS SUMMARY

The Emissions Inventory Report as submitted
to NMED is presented in the appendix.

The Laboratory’s reported emissions for 1999
are summarized in Attachment A of the Appen-
dix. Six sources are listed with zero emissions.
Three are listed in the Aerometric Information
Retrieval System (AIRS) but have never been
built or operated (Stack Nos. 005, 009, and
012); one is no longer in use (Stack No. 003);
and two (Stack No. 007 and the Rock Crusher)
did not operate in 1999. Emissions of beryl-
lium and aluminum are reported for those
sources that have emission limits required by
20 NMAC 2.72 construction permits. The
beryllium and aluminum emissions are also
reported under the PM emissions.

Figure 1 shows the air-pollutant emissions by
source. The TA-3 steam plant is the primary
source of NO

x
, SO

x
, PM, and CO emissions.

R&D activities are the primary source of VOC
emissions.

Figure 2 compares 1997, 1998, and 1999
emissions reported to NMED. There are some
noteworthy differences in the emissions from
1998 to 1999. The VOC emissions from R&D
activities are 60% higher than those in 1998.
This evaluation does not necessarily indicate a
60% increase in the amount of chemicals used.
Other factors affecting this evaluation are the
improved tools for chemical management and
the availability of electronic data for the
physical properties and chemical formulas.

Overall, the Laboratory used more fuel in
1999. For example, the steam plant at TA-3
used 21% more natural gas than used in the
previous year and the steam plant at TA-21
used 27% more natural gas than in the previous
year. In addition, emissions from diesel com-
bustion at the two steam plants were reported
for 1999 and not for 1998. The diesel was used
in 1999 as a preventative measure for Y2K
concerns. Finally, emission estimates, where
appropriate, have been updated to reflect
significant changes in AP-42 emission factors
for natural gas combustion.

In 1999, the Laboratory initiated a project to
install flue gas recirculation equipment on the
TA-3 steam plant boilers to reduce the NO

x

emissions by approximately 70%. This project,
when fully implemented, will significantly
reduce emissions from the Laboratory.
Implementation will begin in 2000.

1 AP-42, Fifth Edition, January 1995, Section 12.17
Miscellaneous Lead Products, Table 12.17-2

2 Engineering calculations

3 See LA-13560-MS, LA-13655-PR
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Fig. 2. Emissions generated in 1997, 1998, and 1999
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