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Emissions Inventory Report Summary: Reporting Requirements for the 
New l\1exico Administrative Code, Title 20, Chapter 2, Part 73 

(20 NMAC 2.73) for the Calendar Year 2001 

by 

Risk Reduction and Environmental Stewardship Division, 
l\1eteorology and Air Quality Group (RRES-MAQ) 

Abstract 

Los Alamos National Laboratory is subject to annual 
emissions-reporting requirements for regulated air 
contaminants under Title 20 of the New Mexico 
Administrative Code, Chapter 2, Part 73 (20.2.73 NMAC), 
Notice of lmem and Emissions lnvelltory Requirements. The 
applicability of the requirements is based on the 
Laboratory's potential to emit 100 tons per year of 
suspended particulate matter, nitrogen oxides, carbon 
monoxide, sulfur oxides, or volatile organic compounds. For 
calendar year 2001, the Technical Area 3 steam plant was the 
primary source of criteria air poJJutants from the 
Laboratory, while research and development activities were 
the primary source of volatile organic compounds. Emissions 
ofberyJJium and aluminum were reported for activities 
permitted under 20.2.72 NMAC. Hazardous air pollutant 
emissions from chemical use for research and development 
activities were also reported. 

1.0 INTRODUCTION 

Los Alamos National Laboratory (LANL or the Laboratory) 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 more than 
2000 lb per year of any air contaminant. This regulatory requirement later evolved into 
Title 20 of the New Mexico Administrative Code, Chapter 2, Part 73 (20.2.73 NMAC), 
"Notice of Intent and Emissions Inventory Requirements." The objective of the reporting 
requirement is to provide emissions data to the New Mexico Environment Department 
(NMED) so its staff can determine whether LANL meets state and federal air pollutant 
standards. 



The Aerometric Information Retrieval System (AIRS) is used to help ensure ambient air 
quality standards are maintained and to track the state's air pollutant emissions. AIRS 
(http://www.epa.gov/ttn/chief) is a large air pollution database that contains information, 
requirements, and data on air pollution and air quality in the United States and various 
World Health Organization (WHO) member countries. The program is operated by the 
U.S. Environmental Protection Agency (EPA) and state/local air pollution control 
agencies. The AIRS database tracks each state's progress towards achieving and 
maintaining the National Ambient Air Quality Standards (NAAQS) for criteria 
po11utants. The database is also used as a tool to help improve each state's air quality 
programs by enabling program members to access and compare past data and view data 
from other states. For 2001 emissions reporting, NMED imported data from the AIRS 
database into spreadsheets and requested that LANL update the sheets with the 2001 
information. 

This annual emissions inventory report inc1udes air contaminant data for total particulate 
matter (PM), suspended particulate matter in the size range of 10 microns or less (PM10), 

carbon monoxide (CO), nitrogen oxides (NOx), sulfur oxides (SOx), volatile organic 
compounds (VOCs), bery11ium, and aluminum. Additionally, at the request ofNMED, 
this report provides data on hazardous air pollutant (HAP) emissions from chemical use 
for calendar year (CY) 2001. 

2.0 EMISSIONS-INVENTORY REPORTING REQUIREMENTS 

Annual emissions-inventory reporting requirements under 20.2.73 NMAC 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 PM10, SOx, NO,, CO, or VOCs. Emission 
units that emit in excess of 1 ton of lead per year or 10 tons per year of PM, PM10, SOx, 
NOx, CO, or VOCs must be included in the report to NMED. In addition, emissions from 
all sources permitted under 20.2.72 NMAC construction permits must be included in the 
report. 

3.0 CONTENT OF THE EMISSIONS INVENTORY REPORT 

NMED requested that LANL submit emissions data for 2001 via electronic format for 
entry into AIRS. The information required for submittal includes the following: 

• company name, address, and physical location for the facility; 
• facility contact information; 
• signed certification statement by a responsible 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 CY 2001. 

4.0 REPORTED EMISSION SOURCES 

The Laboratory's 2001 Emissions Inventory Report includes estimates of actual air 
emissions for regulated pollutants from the following sources: 

2 



steam plants, 
• nonexempt boilers, 
• asphalt plant, 

water pump, 
paper shredder, 
rock crusher, 
de greasers, 
air curtain destructors, 
research and development (R&D) activities, and 
permitted beryJlium-machining operations. 

Attachment A includes a summary of emissions from LANL, and Attachment B includes 
worksheets showing emission calculations for individual emissions sources. In addition 
to Attachment B, descriptions of the sources listed above are provided in the following 
subsections of this report. The 2001 Emissions Inventory Report as submitted to NMED 
is presented in Attachment C. 

4. 1 Steam Plants 
The Laboratory operates two steam plants, one located at Technical Area 3 (T A-3) and 
the other at T A-21. The TA-3 steam plant produces steam for heating and electricity 
when sufficient power from outside sources is not available. 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 facility 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 factors. The primary 
source of emission factors is AP-42, the U.S. Environmental Protection Agency's 
Compilation of Air Pollutant Emission Factors (Volume 1, Stationary Point and Area 
Sources, Sections 1 and 3, Fifth Edition). However~ emission factors from stack tests 
conducted at the T A-3 steam plant when it was burning natural gas were also used as 
appropriate. 

4.2 Nonexempt Boilers 
The Laboratory operates approximately 200 boilers. Most of the boilers are exempt from 
permitting requirements because of their size and use as comfort boilers and do not need 
to be included in the emissions inventory. The exemption analysis applied to the boilers 
is discussed in Section 5.1 of this report. 

The nonexempt boilers reported in the 2001 emissions inventory include the following: 

four boilers at TA-16, 
• three boilers at TA-48, 

two boilers at TA-53, 
• three boilers at TA-55, and 

two boilers at TA-59. 
All of the reported boilers burn natural gas. The T A-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 (T A-55), some were 
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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 NOx, CO, and VOC emissions were obtained from the pump-engine 
manufacturer. Otherwise, emission factors from AP-42 were used. The emission factors 
were used with the metered fuel consumption to estimate actual emissions. Ownership of 
this water pump was transferred to Los Alamos County in November 2001. Emissions 
data for the full calendar year 2001 are included in this year's inventory. 

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 engineering estimates for controlled emissions. These PM emissions are 
controlled with a cyclone and a baghouse. 

4.6 Rock Crusher 
ln June 1999, the Laboratory was issued a 20.2.72 NMAC construction permit (Permit 
No. 2195) to operate an impact rock crusher to crush potentially radioactive contaminated 
concrete removed from buildings as part of the Laboratory's decontamination and 
decommissioning efforts. The rock crusher was not operated in 2001. Therefore, there 
were no PM emissions from crushing activities and no combustion products from the 
crusher's diesel-fired engine for CY 2001. 

4. 7 Degreaser 
The halogenated solvent cleaning machine at T A-55 Building PF-4 has a capacity of 
18liters and is registered with NMED's Air Quality Bureau (AQB) as required under the 
National Emissions Standards for Hazardous Air Pollutants, 40 CFR 63 Subpart T, 
"Halogenated Solvent Cleaning." The solvent used in the machine, trichloroethylene 
(Chemical Abstracts Service [CAS] No. 79-01-6), is a VOC and a HAP. Measured losses 
were reported. LANL has two additional halogenated solvent cleaning machines 
registered with NMED; however, these two machines did not operate in 2001. 

4.8 Air Curtain Destructors 
In 2001, three air curtain destructors were brought on-site for controlled open burning of 
wood and wood scrap generated from tree thinning activities at LANL. Both wood 
burning and engine operation emissions were estimated. Wood burning emissions were 
estimated based on the total tons of wood burned in 2001 and using emission factors 
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presented in the Notice of Intent (NOI) application submitted to NMED in May 2001. 
Engine emissions were estimated based on the total diesel fuel consumed and the total 
horsepower hours operated. The estimates used emission factors presented in the NOI 
application submitted to NMED. The units were operated under an open burn permit 
issued by NMED's AQB on June 20,2001. 

4.9 Emissions from Research and Development Activities 
The majority of the Laboratory's work is devoted to research and development (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 T As within the Laboratory. 
R&D activities were evaluated for VOC and HAP emissions and are discussed below. 

4.9.1 VOC Emissions 

With the exception of specific listed chemicals, VOCs are any compounds of carbon that 
participate in atmospheric photochemical reactions. VOCs include commonly used 
chemicals such as ethanol, methanol, trichloroethylene, and isopropanol. The 
Laboratory's Automated Chemical Inventory System (ACIS) CY 2001 data set (chemical 
containers added to LANL's inventory between January 1, 2001 and December 31, 2002) 
was reviewed to identify all VOCs from R&D activities performed at LANL. From this 
data, certain categories of chemicals were separated and eliminated. The classifications 
assigned and the corresponding reasons (noted in parentheses) for the separation of 
chemicals from inventory records are noted below. 

Solid materials (Solids are not a significant source of air emissions based on their low vapor 
pressure.) 
Non-VOC materials as defined by 40 CFR 51.100 1 00 (Specific chemicals that are listed in 
40 CFR 51.1 00 have been determined to have negligible photochemical reactivity and are 
therefore exempt.) 
Paints (Paints were evaluated separately-See Section 5.4.) 
Inorganic chemicals (lnorganics are not compounds of carbon.) 
Oils (Oils are not a significant source of air emissions based on their low vapor pressure and 
are used primarily for maintenance.) 
Fuels used for combustion purposes (Almost all fuels burned in open flame are reduced to 

C02 and H20-See Section 5.2.) 

Furthermore, the following categories of chemicals were eliminated based on guidance 
from NMED (see exemptions listed in Table 5.1 for further explanation). 

Container sizes of 1 lb or less, 
• Chemicals with vapor pressures less than 1 0-mm Hg, 
• Chemicals used to calibrate equipment, 

Maintenance chemicals, 
Use of office equipment and products, 
Chemicals used for boiler water treatment operations, 
Chemicals used for oxygen scavenging (deaeration) of water, and 
Chemicals used in bench-scale chemical analysis: 

• This exemption was applied only to biological research solutions. Otherwise, this exemption was not 
applied. See Table 5.1. 
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After the elimination of the chemicals and categories of chemicals listed above, the 
remaining chemical inventory records were assumed to represent VOCs. As a 
conservative estimate, YOCs identified in the Laboratory's chemical-tracking records 
were assumed to be 100% emitted to the air. As a result, the estimated emissions of 
VOCs at LANL were 18.6 tons. Use ofNMED AQB's Operating Permit Program 
exemptions from the "List of Insignificant Activities" (September 29, 1995) and "List of 
Trivial Activities" (January 10, 1996) is discussed in Section 5.2 of this report. Chemical 
mixtures that had incomplete information were not included in the VOC total. For 
CY 2001, approximately 3.74 tons were not included in the VOC total after best 
judgment was used to determine the unlikely presence of VOCs. This approach was 
discussed with and approved by NMED in March of 1998. 

4.9.2 HAP Emissions 

Section 112(b) ofthe 1990 Clean Air Act Amendments listed 189 unique HAPs that were 
identified for potential regulation by EPA. In 1995, caprolactam was delisted as a HAP. 
Ofthe remaining 188listed HAPs, 17 are cJasses of compounds (e.g., nickel compounds). 
The use of the 188 listed chemicals in R&D activities at the Laboratory was evaluated 
and quantified for the annual emission inventory submittal to NMED. 

The ACIS CY 2001 data set was analyzed to identify HAPs used in R&D activities. The 
identification process was similar to that used for the VOCs, described in Section 4.9.1. 
Pure chemicals (i.e., chemicals with CAS numbers), classes of compounds, and mixtures 
were evaluated to determine if the chemicals themselves were HAPs or if they had HAP 
constituents. For mixtures, material safety data sheets (MSDS) were reviewed to 
detem1ine if any HAPs were present and if so. to detennine the associated HAP 
percentages. Listed below are certain chemical types or categories that were classified 
and removed from this analysis (refer to Section 4.9.1 and Table 5.1 for explanations on 
the removal ofthese chemicals). 

• Paints, 
• Oils, 
• Maintenance chemicals, 
• Chemicals used to calibrate equipment, 
• Container sizes of 1 lb or less, 
• Chemicals used in bench-scale chemical analysis, 
• Use of office equipment and products, 
• Chemicals used for boiler water treatment operations, and 

Chemicals used for oxygen scavenging (deaeration) of water. 

Total HAP emissions were estimated by summing (1) pure HAP chemicals, (2) classes of 
compounds that are HAPs, and (3) the HAP constituents from mixtures. The resulting 
total amount of HAPs reported for 2001 was 7.4 tons. Based on this analysis, the 
Laboratory is below the major source threshold of 25 tons for total HAPs and 10 tons for 
any individual HAP. The top three HAPs used at the Laboratory in 2001 were 
hydrochloric acid, methanol, and ethylene glycol. In comparison, the total amount of 
HAPs calculated for 2000 was 6.5 tons. 

6 



The HAP emissions reported generally reflect the quantities procured in the calendar 
year. In a few cases, however, procurement values and operational processes were further 
evaluated so that actual air emissions could be reported instead of the procurement 
quantities. Additional analyses for mercury and hydrochloric acid were performed and 
are described below. 

Mercury 

Large quantities of mercury are used in the shutter systems at the Los Alamos Neutron 
Science Center (LANSCE) as a barrier for the electron beam. In 2001, the LANSCE 
shutter system operated as a closed system. No mercury was added to or taken out of the 
system; therefore, no air emissions of mercury resulted from operations at LANSCE. 
Mercury is also used in various R&D activities throughout the Laboratory. All purchases 
of mercury through the ACIS procurement system were evaluated to determine usage and 
potential air emissions. In 2001, scientists from Oak Ridge National Laboratory 
conducted experiments at LANL involving mercury. Approximately 300 pounds of 
mercury was brought on-site, used in the experiments, and then shipped back to 
Oak Ridge. Air monitoring during the experiments indicated negligible emissions of 
mercury. Some purchases of mercury are exempt from the emission inventory 
requirements because of their use as standards for calibrating laboratory equipment. A 
total of 6.6 lb of mercury was purchased and used in nonexempt activities. 

Hydrochloric Acid 

Waste Facility Management (TA-50-1) purchased multiple 14-gallon carboys of 
hydrochloric acid (HCl) totaling approximately 1 800 lb. This HCl was used for heat 
exchanger scale cleaning and for the cleaning of electrodialysis reversal membranes. 
Emissions from these particular activities were estimated to be 0.1 lb based on specific 
process information and engineering calculations. The remaining procurements were 
approximately 3470 lb, resulting in a reported total for HCl of 1.75 tons. 

4. 10 Permitted Beryllium-Machining Operations 
The Laboratory operates under five 20.2.72 NMAC AQB 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 at 
permitted emission levels; however, actual emissions monitored during initial compliance 
stack tests were below permitted levels. No beryllium machining was performed at 
TA-3-35 in 2001; therefore, there were no air emissions reported for the facility. 

5.0 REPORTING EXEMPTIONS 

Under NMED's AQB Operating Permit Program, specific insignificant or trivial 
activities are exempt from reporting. NMED has designated exempt sources, activities, or 
thresholds in the following lists: 

•• Permit No. 632, issued December 26, 1985. 
Permit No. 632-M2, issued October 30, 1998. 
Permit No. 635, issued March 19, 1986. 
Permit No. 636, issued March 19, 1986. 
Permit No. 1080-M1-R2, issued March 11, 1998. 
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"List oflnsignificant Activities," September 29, 1995; 
"List ofTrivial Activities," January 10, 1996. 

Laboratory sources and activities that qualify as insignificant or trivial as specified in 
these lists are not included in the 2001 Emissions Inventory Report. The following 
subsections of this report provide information and examples of the Laboratory's exempt 
activities, as well as the analyses that were performed to determine the exempt status. 

5.1 Boilers 
The Laboratory's boiler inventory was evaluated against the "List oflnsignificant 
Activities." Specifically, a boiler was considered exempt from the emissions inventory 
reporting requirements if it met one of the following requirements: 

Any emissions unit ... that has the potential to emit no more than one (1) ton per year of any 
regulated pollutant...; or 
Fuel burning equipment which uses gaseous 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 (1) 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 were applicable for exempting materials 
from the VOC R&D total in the report. The basis of the exemptions and the 
corresponding insignificant or trivial activities are explained in Table 5.1. 

Fuels such as propane, kerosene, and acetylene were analyzed separately and are not 
listed in Table 5.1. When fuels are burned in an open flame, almost all of these fuels are 
consumed and the emissions are minimal. Furthermore, under normal conditions, fuels 
burned with oxygen are reduced to carbon dioxide and water, which are not regulated air 
pollutants. 
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Table 5.1. Exemptions Applied for R&D Activities 

Container sizes of Trivial 
1 pound or less 

Chemicals with Insignificant 
vapor pressures 
<10-mm Hg 

Calibration Trivial 
chemicals 

Maintenance Trivial 
chemicals and oils 

Use of office 
equipment and 
products 

Trivial 

Chemicals used for Trivial 
boiler water 
treatment 

Chemicals used for Trivial 
oxygen scavenging 

Chemicals used in Trivial 
bench-scale 
chemical analysis 

Paint or nonpaint materials dispensed from prepackaged 
aerosol cans of 16-oz. capacity or less. 

Any emissions unit, operation, or activity that handles or 
stores a liquid with a vapor pressure of less than 
1 0-mm Hg or in quantities of less than 500 gal. 

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

Activities that occur strictly for maintenance of grounds 
or buildings, including the following: lawn care; pest 
control; grinding; cutting; welding; painting; 
woodworking; sweeping; general repairs; janitorial 
activities; plumbing; re-tarring 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. 

Use of office equipment and products, not including 
printers or businesses primarily involved in photographic 
reproduction. 

Boiler water treatment operations, not including cooling 
towers. 

Oxygen scavenging (deaeration ofwater). 

Bench-scale laboratory equipment used for physical or 
chemical analysis but not lab fume hoods or vents. 

Note: This exemption was applied only to biological 
research solutions. Otherwise, this exemption was not 
applied. 
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5.3 HAP Emissions 
A HAP R&D activity exemption analysis, similar to the VOC R&D activity exemption 
analysis, resulted in application of several of the same exemptions from NMED's AQB 
"List of Trivial Activities" and "List oflnsignificant Activities" (refer to Table 5.1 ). 

5.4 Paints 
An exemption analysis was performed for VOC and HAP emissions resulting from 
painting activities conducted at the Laboratory. Paint information for 2001 was gathered 
from the work control databases and the Laboratory's procurement and inventory 
systems. These records were evaluated for applicability of exemptions for trivial and 
insignificant activities. 

The fo11owing exemptions from NMED's AQB Operating Permit Program "List of 
Trivial Activities" were used in the paint analysis: 

Activities that occur strictly for maintenance of grounds or buildings, including the 
following: lawn care; pest control; grinding; cutting; welding; painting; woodworking; 
sweeping; general repairs; janitorial activities; plumbing; re-tarring 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. 
Paint or nonpaint materials dispensed from prepackaged aerosol cans of 16-ounce or less 
capacity. 

The corresponding amounts of paint were totaled for painting activities that did not 
qualify for one of the exemptions listed above. This paint total for CY 2001 was 
determined to be 3135 lb ( 1.57 tons), which further qualified for the following 
insignificant activity: 

Surface coating of equipment, including spray painting and roll coating, for 
sources with facility-wide total cleanup solvent and coating actual emissions of 
less than two (2) tons per year. 

All emissions from paints and painting activities were exempt as insignificant or trivial 
activities and therefore were not included in the 2001 Emissions Inventory Report. 

5.5 Generators 
The Laboratory has an inventory of approximately 125 portable generators. Portable 
generators are used at the Laboratory 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/or diesel fuel. 

In addition to the portable generators, the Laboratory maintains and operates 
approximately 45 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. 
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The insignificant activity exemptions applicable 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 iffueled by gasoline .... 

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

Standby equipment is defined in NMED's AQB "List of Insignificant Activities" 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 generators used for temporary power at remote 
locations are exempt from emissions-inventory reporting requirements. 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 less than 500 hours 
per year, they are insignificant sources and, therefore, are exempt from emissions
inventory reporting requirements. 

6.0 El\1ISSIONS SUMMARY 

Table 6.1 presents facility-wide actual emissions of criteria pollutants for 2001, as 
reported in the emission inventory. Table 6.2 presents facility-wide actual emissions for 
HAPs. Graphical representations of emissions are also provided. Figures 6.1 and 6.2 
show emissions by source and by year respectively. figure 6.3 represents VOC and HAP 
emissions from R&D activities. 

The Laboratory's reported emissions for 2001 are tabulated and summarized in 
Attachment A. Emission unit information and emissions estimates are included in 
Attachment B. The 2001 Emissions Inventory Report as submitted to NMED is presented 
in Attachment C. As mentioned, it is formatted to be compatible with AIRS. 

Table 6.1. LANL Facility-Wide Criteria Pollutant Emissions for 2001 

SOx 0.8 

co 29.1 

PM 5.5 

voc 24.1 
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Table 6.2. LANL HAPs Emissions from Facility-Wide Chemical Use for 2001 

Total HAPs 7.4 

TopS HAPs 

Hydrochloric Acid 1.74 

Methanol 0.91 

Ethylene Glycol 0.72 

Acetonitrile 0.66 

Trichloroethylene 0.51 

Attachment Cis a copy of the data in spreadsheet form that was submitted to NMED for 
reportable emission sources. Several notable changes occurred to the emission inventory 
sources for 2001. First, Stack ID No. 002, which has been used for the three main power 
plant boilers at TA-3, has been deleted and replaced with three separate Stack ID Nos. 
(032, 033, 034). 

Second, two aging boilers at TA-55 were replaced with new low-NOx boilers in 2001. 
Therefore, two new Stack ID Nos. were added to the inventory (037 and 038). Emissions 
are shown for both the old and the new boilers because this replacement project occurred 
in the middle of the year. 

Finally, LANL installed and operated three new air curtain destructors to burn wood and 
brush from tree thinning activities. The tree thinning activities are being conducted as 
part of the Laboratory's wildfire mitigation plan. Emissions from both the wood burned 
and the diesel fuel used is included. Three new Stack IDs for these sources (not yet 
assigned numbers) are included in this inventory. Several existing sources (beryllium 
machining at TA-3-141, degreasers at TA-46-24, and the rock crusher) did not operate in 
2001. 

Figure 6.1 shows the air-.pollutant emissions by source, excluding beryllium, aluminum, 
and HAPs. As the figure shows, the TA-3 steam plant is the primary source ofNOx, SOx, 
PM, and CO emissions. This graph also shows that R&D activities are the primary source 
ofVOC emissions. 

The Laboratory has initiated a project to install flue gas recirculation (FGR) equipment 
on the TA-3 steam plant boilers to reduce the NOx emissions by approximately 70%. This 
project was initiated in 1999 and was anticipated to be completed by end of fiscal year 
(FY) 2001. As of April 1, 2001, the installation ofFGR equipment had not been 
completed. When this equipment is fully implemented, emissions from the Laboratory's 
T A-3 steam plant will be significantly reduced. 
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Figure 6.1. Emissions of Criteria Pollutants by Source in 2001. 

Figure 6.2 compares the past five years' emissions for criteria air pollutants and VOCs 
reported to NMED. There are some differences in the emissions from 2000 to 2001. The 
Laboratory operated at reduced levels for several months in 2000 because of the focus on 
recovery efforts associated with the Cerro Grande fire. The 2001 emissions are similar to 
emission levels reported in 1999. 

Figure 6.3 represents VOC and HAP emissions from R&D activities. As shown, the VOC 
and HAP emissions from R&D activities are greater in 2001 than in 2000. The decrease 
in VOC and HAP emissions from 2000 was largely related to an overall decrease in 
chemical purchases in 2000 and the reduced level of operations during and immediately 
after the Cerro Grande fire. Chemical purchases resumed normally during 2001. 
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Figure 6.2. Emissions Generated in 1997, 1998, 1999, 2000, and 2001. 
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Figure 6.3. VOC and HAP Emissions from R&D Activities. 



Attachment A. Emissions Inventory Summary 

002 
003 
004 
005 
006 
007 
008 
009 
010 
011 
012 
013 

025 
026 
027 Paper Shredder 
028 Degreaser T A-55-4 
029 Degreaser TA-46-24 Cold Ultrasonic'"' 
030 Degreaser TA-46-24 Inhouse'"' 
031 R&DVOC 
032 TA-3-223 Boiler 1 (Edgemoor Iron Works) 
033 TA-3-223 Boiler 2 (Edgemoor Iron Works) 
034 TA-3-223 Boiler 3 (Edgemoor Iron Works) 
035 Tank TA-3-26 (Fuel Oil) 
036 Tank T I i 
037 
035 
New 

(a) Source did not operate in 2001 
(b) Emissions based on permit allowables 

1),00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.004 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.0008 
0.0077 

0.000 
0.00 

0.004 
0.0066 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0,0 
0.00 
1.85 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.03 
9.41 
0.45 
0.45 
0.60 
0.60 
0.60 
0.45 
0.45 

0,0 
0.00 
0.01 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

·o.oo 
0.00 

0.006 
0.004 
0.003 
0.003 
0.004 
0.004 
0.004 
0.003 

0,0 

0.00 
0.14 
0.00 

0.0000 
0.0000 

0.000 
0.00 

0.0000 
0.0000 

0.00 
0.09 
0.06 
0.03 
0.03 
0.05 
0.05 
0.05 
0.03 
0.03 

0,0 
0.00 
1.55 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.52 
3.01 
0.38 
0.38 
0.50 
0.50 
0.50 
0.38 
0.38 

(c) Stack No.2 should be deleted from Emission Inventory (originally 1 stack ID assigned for 3 large boilers). It is replaced with 
separate stack numbers for each boiler (see Stack No. 032, 033 and 034). 
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Attachment B. Emission Calculation Worksheets 

2001 Emissions Inventory --Large Combustion Sources 

TOTAL 85.2 0.7 

a AP-42, 7/98, Section. 1.4, Natural Gas Combustion, Tables 1.4-1, 1.4-2 

b Fuel usage obtained from Jerry Gonzales, FWO-UI 

c Source Test on Unit 3, 8/29/95 (Title V Application, December 1995) 

d AP-42, 9/98, Section. 1.3, Fuel Oil Combustion, Table 1.3-1 with Errata 

• S =weight% sulfur in oil (Title V Application, December 1995) 
Boilers <100 MMBtu/hr: SO, Emission Factor= 144 * S 

S(%)= 0.34 

. 
1 AP-42, 9/98, Section 1.3, Fuel Oil Combustion, Table 1.3-3 NMTOC 
9 AP-42, 12/2000, Section 11.1, Hot Mix Asphalt Plants , Table 11.1-5 and 11.1-6 

h Source Test, 8/25/93 (Title V Application, December 1995) 

; Emission Factors from Manufacturer 

Sample Calculation: (hr of op)(hp)(EF g/hp-hr)/453.593 glib 

Conversion: 453.593 g/lb 

i Fuel Rate: 5000 set= 1hour 

3.8 3.7 

k AP-42, 8/2000, Section 3.2, Heavy Duty Nat. Gas-fired Pipeline Compressor Engines and Turbines, Table 3.2-3 
1 AP-42, 1/95, Section. 1.4, Natural Gas Combustion, Table 1.4-2. Consistent with previous stack tests. 
m Boilers >100 MMBtu/hr: SO, Emission Factor= 147.7 * S 

Sulfur content per Analysis on oil in tanks in August 2001 

S(%)= 0.05 

"AP-42 9/98, Section 1.3, Fuel Oil Combustion, Table 1.3-6 

a Emission factors for natural gas of PM-10 are roughly equal to those of PM, Natural Gas Combustion, Table 1.4-2 

23.2 



2001 Emissions Inventory Report-Small Boilers with Stack Parameters and Estimated 2001 Emissions 

Stack No. 

18 

015 
016 
017 
018 
019 
020 
021 

022 
023 

037 
038 

024 

025 

Miscellaneous Small Boilers (Fuel Pro-Rated) 

TA-16 Package Boilers (Fuel Metered) 

21 1.5 341 

19 1.8 341 

'AP-42. 7/98, Section 1.4. Natural Gas Combustion, Small Boilers 
2Natural gas: Sulfur content Is <0.1% and ash content is non-applicable. 

Heat Value: 1030 BTU/sci 
Conversions: · 8760 hr/yr 

0.000 0.000 0.000 0.000 0.000 

3Stack test on 3/00 for NOx and CO. Otherwise, Emission factors obtained from AP--42. 7/98, Section 1.4, Natural Gas Combustion, 

Small Boilers 
"AP--42, 7/98, Section 1.4, Natural Gas CombustiOn , Small Boilers for SOx. Stack test on 3/00 for NOx. Otherwise, Emission factors from 

Sellers En~:uneenng Cc. 
~AP-42, 7/98, Sect1on 1.4, Natural Gas Combust1on , Small Boilers; Em1ssion factors tor NOx and CO from Sellers Engineering Co. 
~Emission factors for natural gas of PM-10 are roughly equal to those of PM, Natural Gas CombusUon, Table 1.4·2 

"Assume all SOx Is converted to sullur1c.acid 
' AP-42, Table 1.4-3, July 1998 
'AP-42, Table 1.4-4, July 1998 
'AP-42, Table 1.4-2, July 1998 

,. Old TA-55-4 Boilers were replaced with new Sellers Low-NOx Boilers. BHW-1 was replaced In 1998. BHW-2 was raplaced In Oct. 
2001. Fuel to BHW-2 Is pro-rated to reflect partial year operations. 
"New Sellers Boiler (TA-55-6 BHW-2B) was installed on Oct. 1, 2001. Fuel is pro-rated to raflect 3 months of operation. 
" EPCRA PAC Guidance Documen~ Table 2-3 



Source: 
Manufacturer: 

Amount processed: 

Amount processed: 

Weight Conversion: 

Amount processed: 

Emission Factor: 
Uncontrolled emissions: 

Controls: 

Controlled emissions: 

Sample Calculations: 

2001 Emissions Inventory Report-Paper Shredder 

SEM-1424 Disintegrator 
Security Engineered Machinery (SEM) 

~~ff~l boxes per Fiscal Year (FY) 
195.4 boxes per month 

Cyclone 
Baghouse 

2345 boxes per Calendar Year (CY) 

60 lb/box 

140700 lb/CY 

1 o;o 

1407 lb/yr 

1.407 lb/yr 
1.407 lb/yr 

provided by SEM 

90 % efficient 
99 % efficient 

Controlled PM emissions 
Controlled PM-1 0 emissions 

Uncontrolled PM Emissions (lb/yr): (lb paper processed/yr) • (1%) 
Controlled PM Emissions (lb/yr): 
(Uncontrolled PM Emissions) • ((100- Cyclone Efficiency)/100) *((100- Baghouse Efficiency)/100) 

Based on engineering judgement 
Based on engineering judgement 

19 



2001 Emissions Inventory Report-Rock Crusher 

Manufactured by T orQerson, Model AX lmoact Plant; 
Capacity: 150 tons per hour maximum; 

DimensiOns: 50 feet lonQ x8.5 feel wide x 14 feet htQh, 
HP rat1ng of DieSel Engine: 200 HP Detroit Diesel Engine• 

Unit 1 ~ Oieael Engine 

Fuel: 
Horae Power: 
Ma•imum fuel uu: 
Sutfur Content of Fuel: 

Diesel 
100 HF 

10 gallons/hour 

0.5% 
Heat Value: 
Hours of Operation: ~--~13~7§.oooi. ·- stu/gal i! !I II hou" 

,2] 

NOx 
co 

SOx 
PM-10 

TOC 
C02 

Sulfuric Acid (Assume AU SOlo: 
leads lo Sulfuric Acid) 
Benzo(g,h,i)perylene 

PACs 

Unit 2 ·Rock Crusher 

Ma)limum Proceaa R•te: 
Mall Hours of Operation: 

2001 Aclu81 O.ta 
Amt o1 Concrete Crushed: 
Amt of Concrete Crushed: 

lb/HP/hr lb/MMBtu 

0.031 4.41 

0.0066f 0.95 
o.oo2oo 0.29 
0.0022 0.31 

0.00247 0.35 
1.1~ 164 

0.00205 0.29 
4.80E-07 
1.10E-05 

150 tons/hour 

2080 hours/year 

•• IIIIIBbyds' 
0 tons 

EmillloD flctgm fAP:42 11R!!i Ste;ttgn 1111,2) 

Uncontrolled 
TSP• 
lblton 

Crusher Loading 0.000042 
Crushing-Wet 0.00504 
Screening•• 0.0315 
Conveyor 0.00294 

oad & Fill 0.00021 

~~IYII ~miUI2DI 
Uncontroller 

TSF 
totatlbs 

Cruoher Loading 0.00 
Cruohtng-Wet 0.0 
Screening- 0.0 
Conveyor 0.0 
Load & Fill 0.0 

Stack HeiQht fft): 

Stack Diameter ffl): 
Exit Gas lemp (f): 
Exil Velocity fftlsecl: 

lctual 2001 Em;ss;ons 

lblh• tonatvr 
NOx 0.00 0.00 
co 0.00 0.00 

SOx 0.00 0.00 
PM·10 0.00 0.00 

TOC 0.00 0.00 
C02 0.00 0.00 

Sulfuric Acid 0.00 0.00 
Benzo(g,h,i)pery~ne 0.00 0.00 

PACs 0.00 0.00 

Control Type: 
Manufacturer: 

Model Number: 
Control Effldtncy: 

(4000 lbslyd~ 

Controlled 
PM-10 TSP• PM-10 
lbllon lbllon lbllon 

0.00002 0.000042 0.00002 
0.0024 0.001239 0.00059 

0.015 0.001764 0.00084 
0.0014 0.0001008 0.000048 

_QcQOQ'I . 0.00021 0.0001 

Coni rotted Uncontrolled 
TSP TSF TSF PM-10 

total tons totatlbs total tons totallbs 

0.000 0.00 0.000 o.oo 
0.000 0.00 0.000 o.oo 
0.000 0.00 0.000 0.00 
0.000 0.00 0.000 o.oo 
0.000 0.00 0.000 0.00 

•eased on manufacturer operaling instructions, the diesel engine must be operated at a maximum of 100 HP at1000 rpm 

15 
0.25 
550 
423 

Water Spray 

Torgerson 

MocleiAA 
92% 

PM-10 
total tons 

0.000 
0.000 
0.000 
0.000 
0.000 

• In lhe 1995 Version of AP~2. Section 11.19.2 controlled and uncontrolled emission factors are provided for PM-10 for eadll)f'OC8SI. 

Footnotnlo the table soeeifv that the PM-10 values should be multiotied by 2.1 to estimale TSP. 
-n~ crusher atlANL does not have a screeninA operaUon. Crushed material is aravttv fed throuah a funne~shaped exit point. 

Material which does not fit throuah the funnel is further crushed until all material exits the unit. Emissions from screeninQ are ... 

20 

Potont;ol Emi••ions 
lb/lu tonalvr 

NOx 3.1 13.58 
co 0.668 2.93 

SOx 0.205 0.90 
PM-10· 0.22 0.96 

TOC 0.247 1.08 
C02 115 503.70 

Sulfuric Acid 0205 0.90 
Benzo(g,h,i)perytene 6.58E-07 0.00 

PACs 151E-05 0.00 

ConlrolleC 

PM-10 PM-10 
totallbs total tons 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 



Air Curtain Destructors Burn Emissions 

6m. Emissions fl~j 
~{\10 Emlosions Total (to=: 

T ·350 Trench Burner# 2 

conversion (lblton) 

Emissions (lb r 
Emissions ·r otal. tO 

1193.61 
0.591· 

2000 

1 Emissions Factors from Nottce of Intent (NOI) application submitted to NMEO on 05/07101 
11 Wood totals obtained from a•r curtain destructor operating logs maintained by FWO. 

heat value BTU/gal 138,500 
conversion hp•sec/BTU 1.414 
converston min/sec 0.017 
converston hrlmin 0.017 
converskm lblton 2000 

'Emissions Factors from Notice of Intent (NOI) application submitted to NMEO on 05107101 

737.7 
.)o· 

688.5 

'Sample Calculation: (1.341 • to·• hp• sec/9.486.10• btu) • (I min/60 sec) • (1 hr/60 min) • 138500 btu/gat• 75 gat• 0.031 lb/hp-hr=l26.41b/yr 
'Heat Value of diesel fuel= 138,500 btu/gal. Fuel values obtained from Robert Garcia of ESA-WMM. 

'Emissions Factors from Notice of Intent (NOI) applicetion submined to NMED on 05107/01 

1868.9 

21 
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Attachment C. Emissions Inventory Submittal to NMED 

LOS ALAJ\10S NAT10NAL LABORATORY'S 
2001 El\11SS10NS INVENTORY 

Submitted as Required by: 

Title 20, Chapter 2, Pan 73 of the ~ew ~1e:xiro . .o\dministrative Cod~ 

Prepared by: 

The Unh•ersity of California 

For: 

The National Nudear St>rurity Administration of the 
United Sta1es Depar1ment ofEnergy 

Information Contacts: 

Certification Statf'mtnt 

Margit Stockton, (505) 667-9359 
Jaddt Hur1lt, (505) 665-4380 

1, James Lee McAtee, hereby certify on behalf of Los Alamos National Laboratory and 
the University of California, that the information and statements contained in thiS ' 
Emissions Inventory reiJOrt are true and accurate to the best of my knowledge and belief. 

--.4:?~#(__ .5-~-oz_ 
James e McAtee Date 
Deputy Division Leader 
Environmental Safety and Health Division 
University ofCalifomia 
Los Alamos National Laboratory 
(50S) 667-4218 
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LANL Point Activity 2001 
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LANL Emission Units 2001 
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LANL 2001 Emission Process Information 

uNioN eoii:Rs aeA rA is:&~o 
INDUSTRIL BLRS 3 TA21-357 

TO SITE- NOT OPERATING 
< ···~~ """"""""""" '""""""" 

BE MACHINING TA35 BLDG213 

BE MACHINING TA3 BLDG 141 

BE MACHINING TA3 BLDG 102 

BE SHOP TA3-35 NOT BUILT 

BE CUTIING/DRESS TA 55-4 

1004 

005 

006 

007 

008 

009 

010 

!002 01 

'003 01 

004 01 

'oo5 i01 

'006 W1 

007 i01 

008 01 

009 :o1 
'010 01 

011 01 

013 '01 

'014 ,o1 
,015 ,01 

:o16 :o1 

017 ;o1 

:o18 :o1 
019 '01 

020 :01 
j021 01 
022 i01 

:o23 101 
,024 !01 
'025 :o1 
026 '01 

,027 01 
028 101 

'029 01 



LANL 2001 Emission Process Information 
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OA 
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OA 

OA 

0, OA 
o! 
I OA 

Ol o,A 

oi OA 

ril 
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OiA ,, 
o' I O<A 

o' ,,), OA 

OJ OA 
OA 
OA 
OA 
OA 
OA 
OA 
OA 
O,A 
o.A. 
0'A 
o:A 
ii.A 
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LANL 2001 Emission Inventory 
Control Equipment Information 

01 

n1 'PT 
cvclone and b~Q~OUSe 

cyclone ;:Jnd bag,.,ouse 



LANL Emission Inventory 2001, Stack Parameters 

21 68' 
o: o; 
1i 70 
5 70 4TA 
3: 70 19 A 

0 o: o,A 
3.6; 77 30jA 
3.6i i71 391A 
4.5; 1301 

0.83i 

d 
3oo' 2.31 

2.3: 300' 1~11\ 
1.5l ~gQ; 1 
1.5! 300' 

1.7: 300; 19;A 
1.7i 300 19:A 
1.8: 222: 24A 

2 333 29iA 
1.5: 341: 22iA 

341' 
········' 

70' 

29 



30 

LANL Emission Inventory 2001 
Point Source Actual Emissions 



LANL Emission Inventory 2001 
Point Source Actual Emissions 
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LANL Emission Inventory 2001 
Point Source Actual Emissions 
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LANL Emission Inventory 2001 
Point Source Actual Emissions 

2001 Los Alamos National Lab().I1J!~'Y... ;~::-.• ....... 

benzene 

Compounds 

dichloride (1 ,2-Dichloroethane) 

(including benzene from gasoline) 
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LANL Emission Inventory 2001 
Point Source Actual Emissions 

Arsenic Compounds (inorganic including arsine) 

Nickel Compounds 

1 ,2-Epoxybutane 

1 ,2-Propytenimine (2-Methyl aziridine) 



LANL Emission Inventory 2001 
Point Source Actual Emissions 

2001 Los Alamos National Laboratory !034 034 

·-···-·····,························ ~~; t~:~;~~~~l:~~:t~~~:~~ ~~~ ~~~ 

!Chloromethvl methyl ether 
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LANL Emission Inventory 2001 
Point Source Actual Emissions 



LANL 2001 Emission Inventory 
LANL Site Totals 
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