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ATSDR Intel – New Mexico Public Health Consultation 

Health Consultation: A Note of Explanation 

An ATSDR health consultation is a verbal or written response from ATSDR to a specific request for 

information about health risks related to a specific site, a chemical release, or the presence of 

hazardous material. In order to prevent or mitigate exposures, a consultation may lead to specific 

actions, such as restricting use of or replacing water supplies; intensifying environmental sampling; 

restricting site access; or removing the contaminated material. 

In addition, consultations may recommend additional public health actions, such as conducting health 

surveillance activities to evaluate exposure or trends in adverse health outcomes; conducting 

biological indicators of exposure studies to assess exposure; and providing health education for 

health care providers and community members. This concludes the health consultation process for 

this site, unless additional information is obtained by ATSDR which, in the Agency’s opinion, 

indicates a need to revise or append the conclusions previously issued.  

You May Contact ATSDR Toll Free at 1-800-CDC-INFO or Visit our Home Page at: 

http://www.atsdr.cdc.gov 
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Summary 

ATSDR received a petition from a community group in 2004 requesting ATSDR determine 

whether air emissions from the Intel Corporation facility in Rio Rancho, New Mexico (Intel-New 

Mexico) might pose a public health concern to community members who lived in communities 

adjacent to the facility. In response to this petition, ATSDR gathered and evaluated information 

from numerous sources about the Intel-New Mexico facility including relevant air sampling and 

monitoring studies. Specifically, ATSDR obtained documents and relevant insights from: 

• Intel Corporation, 

• New Mexico Department of Health (NMDOH), 

• New Mexico Environment Department (NMED), 

• U.S. Environmental Protection Agency (EPA), 

• Corrales Residents for Clean Air and Water (CRCAW),  

• Concerned community groups, and 

• Individual community members. 

ATSDR released a public comment version of this health consultation in 2009.  ATSDR focused 

on air emissions, dispersion modeling information and outdoor air quality (ATSDR, 2009a). The 

following paragraphs summarize ATSDR’s evaluation. 

Air emissions. Intel-New Mexico’s air permit requires both direct measurements of air 

emissions from certain facility processes and, through the use of calculations, an estimate of 

facility-wide emissions. These emissions data were useful for identifying chemicals to evaluate 

in public health evaluations. However, during the review of this information, ATSDR also 

identified several opportunities for providing greater confidence in the existing emissions data 

for Intel-New Mexico, which would also address some community concerns. ATSDR 

documented these opportunities in a letter to NMED (ATSDR, 2009a). EPA’s National 

Enforcement Investigations Center (NEIC) conducted a Clean Air Compliance Inspection of 

Intel-New Mexico in December 2009 (USEPA, 2010). As a result of this EPA inspection, Intel-

New Mexico has proposed a scrubber testing plan and is addressing areas of concern about its air 

emissions permit with NMED and EPA (Intel, 2010a).  

Dispersion modeling information. ATSDR thoroughly reviewed available dispersion modeling 

information for Intel-New Mexico, focusing particularly on the modeling conducted as part of 

the Corrales Air Quality Task Force. ATSDR found this study useful but its inherent 

uncertainties and limitations such as accuracy of the emission rate inputs and allocation of 

emissions between different sources prevented ATSDR from basing health conclusions on the 

modeling estimates alone.  

Outdoor air quality. During a span of approximately 10 weeks in 2003 and 2004, Intel-New 

Mexico and NMED used continuous, open path fourier-transformed infrared spectrophotometry 

(FTIR) monitoring to measure, adjacent to its facility, the ambient air concentrations of 

numerous chemicals. With the exception of carbon monoxide, these data were not adequate to 

evaluate the potential public health consequences of air contaminants due to low rates of 

detectability. (Carbon monoxide levels were below EPA National Ambient Air Quality 

(NAAQS) standards.) The open path FTIR detected some compounds that may be associated 

1 
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with the Intel-New Mexico facility (e.g., ammonia, fluorine compounds). Some of the chemicals 

intermittently detected by open path FTIR monitors could be associated with odors reported by 

the community. 

Since the release of the public comment version of this health consultation in 2009, ATSDR has 

reviewed and included in this final document a summary of the following: 

•	 community concerns including perceived elevated rates of pulmonary disease and
 

amyotrophic lateral sclerosis (ALS) in the community
 

•	 Community Environmental Working Group’s Silica Task Force’s report, 

•	 EPA’s Clean Air Act inspection report of 2009, and 

•	 particulate air monitoring data collected near the Intel-New Mexico facility. 

•	 ATSDR’s responses to public comments are also included (Appendix O). 

A timeline of ATSDR’s activities at this site is contained in Appendix A. ATSDR’s response to 

public comments from the community and others are included in Appendix O.  

Limitations 

Environmental Data: 

•	 The 2003–2004 sampling and monitoring data span a total of approximately 10 weeks. 

While those data provide some limited insight into air quality during those periods, the 

data quality is not sufficient to evaluate for a public health determination.  

•	 Also, because of the frequent changes in plant processes, production levels, and pollution 

control equipment, the 2003-2004 data are not representative of conditions during other 

periods.  

•	 Open Path FTIR monitoring provides contaminant concentrations averaged over the 

beam length (around 100 meters). It does not provide maximum concentrations within 

that distance. 

Air Dispersion Modeling 

•	 EPA continues to refine its air dispersion modeling program. Overall modeling provides 

more accurate exposure estimates over long-term periods at greater distances from 

specific sources like the Intel-New Mexico facility.   

•	 The accuracy of the modeling is dependent on accurate emissions (input) data. 

2 
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Conclusions and Recommendations 

Volatile Organic Compound (VOC) and acid aerosol air emissions 

ATSDR cannot accurately evaluate volatile organic compounds (VOCs) and acid 

aerosols near the Intel-New Mexico facility. Therefore, ATSDR cannot determine 

whether these compounds could harm people’s health.  

The open path FTIR data were not sufficiently sensitive and reliable to draw 

health conclusions. Additional air monitoring data are not available to make this 

health determination. 

The principal public health protection from Intel-New Mexico air emission 

resides with effective administration and compliance of a valid air permit. NMED 

has issued an air permit to the Intel-New Mexico facility that allows for the 

release of specific quantities of, carbon monoxide, Hazardous Air Pollutants 

(HAPs), nitrogen oxides, total suspended particulate and VOCs calculated on a 

rolling 12-month average system. Effective administration and enforcement of the 

Intel-New Mexico facility air permit is essential to maintaining air quality, i.e., 

preventing harmful exposure to the plant’s air emissions (including short-term 

exposures), particularly to community members directly downwind of the facility. 

Recommendations 

As the result of its 2009 compliance inspection, EPA has noted several areas of concern 

and one area of non-compliance. Follow-up of these areas of concern noted in the EPA 

inspection are necessary to confirm the adequacy of the air permit’s public health 

protections and improve the community’s overall confidence in the air permit. 

ATSDR encourages NMED, CEWG and Intel-New Mexico to evaluate the need to 

conduct additional air modeling, and possibly air monitoring for validation, following the 

results of any additional Intel-New Mexico air pollution control equipment stack testing 

i.e., acid scrubbers and RTOs, required in follow-up to EPA’s 2009 compliance 

inspection. Particular attention should be given to acid aerosols and VOCs that may result 

in health effects from short-term exposure. 

EPA Region 6, NMED and Intel-New Mexico are encouraged to communicate the 

resolution of air permit and enforcement issues identified from the EPA’s 2009 

inspection of the Intel-New Mexico facility to the community. 

ATSDR encourages NMED to evaluate whether air modeling should include other local 

point emission sources e.g., crematoriums. 

Residents concerned about air emissions from the Intel-New Mexico Plant can voice their 

questions and comments through participation in the Community Environmental 

Working Group (CEWG) meetings. The CEWG provides a forum for addressing the 

community’s environmental and public health concerns related Intel-New Mexico air 

emissions and communicating findings and actions. 

3 
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Carbon Monoxide 

Conclusions 

ATSDR concludes that breathing carbon monoxide from the Intel-New Mexico facility in 

2003-2014 will not harm people’s health. 

The measured levels of carbon monoxide in 2003 and 2004 using the open path 

FTIR were below levels of health concern and EPA’s National Ambient Air 

Quality Standards. 

Recommendation 

None 

Crystalline Silica 

Conclusion 

ATSDR concludes that crystalline silica emissions from the Intel New-Mexico facility 

are not expected to harm people’s health.  

The Silica Task Force’s crystalline silica emissions testing and long-term ambient 

particulate monitoring for PM10 and PM2.5 do not indicate that community 

members are exposed to elevated levels of crystalline silica.   

Recommendation 

No recommendations are provided. 

Environmental Odors 

Conclusion 

ATSDR has received numerous environmental odor complaints from residents living 

immediately southeast of the Intel-New Mexico facility. Some of these odors may be 

related to the Intel-New Mexico plant air emissions. In some studies, environmental 

odors have been associated with health symptoms (Schiffman and Williams, 2015; 

Aatamilia et al, 2011). 

Residents living immediately southwest of the Intel-New Mexico facility have 

reported environmental odors during late evening and early morning periods when 

local wind rose data indicate that the Intel-New Mexico is frequently upwind of 

these residents. Other sources may include the crematorium near the northeast 

side of the Intel-New Mexico facility. 

4 
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Recommendation 

ATSDR encourages Intel-New Mexico to continue its ongoing efforts to reduce and 

control air emissions through improvements in its engineering and administrative 

controls. Avoiding operations that may result in uncontrolled air emissions during periods 

of atmospheric stability (late night and early morning), to the extent feasible, may reduce 

community odor complaints. The CEWG provides a forum for Intel-New Mexico to 

review their odor complaint reporting and investigating activities, particularly those 

related to the “burnt coffee odor” complaints. 

Idiopathic Pulmonary Fibrosis 

Conclusion 

New Mexico Health Department conducted an epidemiologic investigation of the ten 

alleged cases in the Corrales New Mexico area in 2011. New Mexico Health Department 

did not observe a cluster of Idiopathic Pulmonary Fibrosis (IPF) in this investigation. 

Recommendation 

Area residents concerned that a specific disease or health concern may be attributed to 

environmental exposure can request that their physicians report this information to 

epidemiology and response division, NM Department of Health, P.O. Box 26110, Santa 

Fe, NM 87502-6110; or call 505-827-0006. 

Amyotrophic lateral sclerosis 

Conclusion 

ATSDR cannot determine whether the ten purported cases of Amyotrophic lateral 

sclerosis (ALS) represent an increased rate. 

The prevalence rate of ALS has not been well established and sufficient reporting 

data are not currently available to calculate state and local ALS rates. 

Recommendation 

New Mexico residents who have been diagnosed with ALS are encouraged to participate 

in ATSDR’s ALS registry. This registry will be used to examine potential risk factors for 

ALS. ATSDR’s ALS registry is accessible at http://wwwn.cdc.gov/ALS/Default.aspx. 
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Particulate Matter 

Conclusion

 ATSDR concludes that exposure to coarse airborne particulate (PM10) may harm 

people’s health in the greater Albuquerque area, including Rio Rancho and Corrales 

communities, during infrequent high wind conditions. Persons with respiratory disease 

are most vulnerable to exposure to elevated PM10 levels. Exposure to excess PM10 

increases the likelihood of respiratory symptoms in sensitive individuals, aggravation of 

heart or lung disease and premature mortality in people with cardiopulmonary disease, 

older adults, and people of lower SES. Extremely high exposures may result in 

respiratory effects in the general population. 

PM10 levels exceeded the Environmental Protection Agency’s 24-hour standard of 

150 micrograms per cubic meter (µ g/m3) for PM10 during six high wind events 

from 2000 to 2008.  

ATSDR concludes that fine airborne particulate (PM2.5) may harm people’s health to the 

Rio Rancho and Corrales communities (and greater Albuquerque) during large wildland 

fires that periodically occur in the Southwestern United States. 

PM2.5 levels in the Albuquerque area exceeded the Environmental Protection 

Agency’s 24-hour standard of 35 micrograms per cubic meter (µ g/m3) for PM2.5 

in June 2011 when the greater Albuquerque airshed was impacted by Wallow 

Arizona wildlands fire. 

Recommendation 

Area residents, particularly sensitive groups, are urged to take action to avoid exposure to 

unhealthy air from dust storms and wildland fires by following recommendations noted in 

the EPA Air Quality Index at http://airnow.gov/ (for Albuquerque) or 

http://www.cabq.gov/airquality/. 
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Statement of Issues 

A community group in New Mexico petitioned the Agency for Toxic Substances and Disease 

Registry (ATSDR) to investigate the Intel Corporation’s semiconductor manufacturing facility in 

Rio Rancho (Intel-New Mexico), Sandoval County, New Mexico (Petitioner’s letter, 2004). 

ATSDR was asked to determine whether air emissions from Intel-New Mexico presented a 

public health hazard to residents. To address the community’s public health concerns, ATSDR 

released a health consultation in February 2009 that evaluated available emissions data, 

dispersion modeling information, and outdoor ambient air monitoring data. This public health 

consultation addresses public comments that ATSDR received about the 2009 health 

consultation and includes additional information obtained after 2009 to address community 

concerns. 

Air Emissions Data ATSDR reviewed and considered information from 1989 through 2012 for 

airborne particulate for this final health consultation. An initial step in preparing this health 

consultation was to use the concerns expressed to ATSDR by community members to define the 

scope of the evaluation. Accordingly, listed below are some important decisions about the scope 

of this document: 

•	 What are the communities’ concerns regarding air quality in the Corrales-Rio 
Rancho area? These concerns are described on page 12. 

•	 What time period does this health consultation address? The 2009 public comment 

health consultation focused largely on air quality issues from 2000 to 2004. This period 

was selected because community concerns had increased in response to facility 

expansions. This final report includes particulate monitoring data from1989 to 2012.  

•	 Which emission sources does this health consultation consider? The community 

health concerns communicated to ATSDR specifically addressed air pollutants released 

from the Intel-New Mexico facility. This health consultation focuses on Intel-New 

Mexico’s emission sources, particularly those known or suspected to release the greatest 

amount of air pollutants. 

•	 Which exposure scenarios does this health consultation consider? Consistent with the 

community concerns, this health consultation focuses on outdoor air quality issues 

potentially related to Intel-New Mexico’s air emissions. Occupational exposures that may 

occur at the Intel-New Mexico facility or exposures to contaminants possibly found in 

other environmental media are not addressed in this health consultation. However, some 

occupational epidemiology studies are included in this health consultation for additional 

information. 

ATSDR did not evaluate ingestion or skin contact (dermal) exposure pathways in this public 

health consultation.  

7 
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The Objectives of this Health Consultation are to respond to specific community concerns 

regarding air pollutants released from the Intel facility: 

• Are the measured air pollution levels near Intel-New Mexico indicative of a public 

health concern? 

• What air pollutants does Intel-New Mexico release? Are the estimated and measured 

emission rates accurate? 

• Do the modeling studies provide definitive health conclusions about how Intel-New 

Mexico’s air emissions affect local air quality? 

• What additional data are available to address public comments about ATSDR’s 2009 

Health Consultation? 

Background 

Site History and Operations 

Intel-New Mexico is located at 4100 Sara Road, Rio Rancho, New Mexico, approximately 15 

miles north of downtown Albuquerque. The Rio Grande River flows from north to south in the 

region. Intel-New Mexico is located on a mesa to the west of the Rio Grande, near commercial 

and residential areas, and between the City of Rio Rancho and Village of Corrales. Intel-New 

Mexico employs approximately 3,300 workers at its Rio Rancho facility. 

Intel Corporation began New Mexico operations in 1980. In the early years, most production 

occurred in two fabrication lines (also known as “fabs”): Fab 7 and Fab 9. These fabrication lines 

produced wafers and flash memory (used for memory cards and flash drives), but currently these 

lines are no longer in operation. Intel-New Mexico’s current operations take place largely in Fab 

11 and Fab 11X. The Intel-New Mexico campus presently includes more than four million 

square feet of manufacturing facilities and office space (Intel Corp 2008). In Fab 11X, Intel-New 

Mexico manufactures 12-inch (300 mm) wafers 24 hours a day, 7 days a week. In Fab 11, from 

1993 through August, 2007 the facility manufactured 8-inch silicon wafers— in the second half 

of 2008 this fab began producing the facility’s next generation 300 mm processors, using 45 

nanometer (nm) process technology. In 2010, Intel-New Mexico also started producing 300 mm 

microprocessors using a 32 nm process technology (Intel, 2010b.) 

Like other semiconductor manufacturers, Intel-New Mexico’s production processes have 

changed considerably over the years. Some changes were made to accommodate changing 

production demands, some were to comply with environmental regulations, and still others were 

to keep up with scientific and technological advances in the field of microelectronics. 

The evolving nature of this facility is an important factor to consider when evaluating the 

facility’s air emissions. With frequent alterations in, among other things, production rates, 

chemical usage, and pollution control equipment, air emissions observed at any point in time 

might differ from those observed over the long term.  

Throughout its production processes, Intel-New Mexico uses many chemicals. Every day large 

quantities of volatile organic compounds (VOCs), acids, and various inorganic compounds flow 
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through Intel’s production facilities. Some of these chemicals are not incorporated into a finished 

semiconductor product. They are part of the production processes, and are either 

• consumed in chemical reactions,  

• captured in air pollution control devices, 

• collected as hazardous or non-hazardous waste, 

• emitted from pollution control devices into the air, or 

• released in wastewater1 . 

Figure 1 provides an illustration of the sources and internal pathways for Intel-New Mexico air 

emissions. This health consultation, as with the 2009 health consultation, focused on Intel-New 

Mexico’s air emissions. 

In that regard, the first point to consider is that Intel-New Mexico air emissions originate from 

many sources. Fabrication lines, boilers, emergency generators, cooling towers, and tanks can all 

emit chemicals to the air. Intel-New Mexico is required to report to the New Mexico 

Environment Department (NMED) the amounts of chemicals it uses—the reported information 

assists in estimation of air emission rates. Intel-New Mexico’s air permit requires venting 

through thermal oxidizers air exhaust streams containing VOCs, and venting through scrubbers 

exhaust streams containing inorganic pollutants. Most “clean room” air exhaust from Intel-New 

Mexico’s fabrication areas is continuously vented through air pollution control devices before 

entering the atmosphere. 

An environmental manager at one of Intel’s sister facilities in Oregon reported that about 50 

percent of its VOC Fab emissions were from isopropyl alcohol (IPA) used during cleaning 

operations (Stewart, 2007). These emissions were not controlled by air pollution control devices 

but by employees bagging used IPA-containing wipes. The amount of emissions controlled were 

dependent on employee work practices. Intel Corporation uses identical manufacturing processes 

and equipment for each specific product line at all its manufacturing facilities. Intel-New 

Mexico’s IPA emissions are regulated as VOCs in its air permit. 

1“ Intel has a wastewater discharge permit to a WWTP (wastewater treatment plant) on adjoining 

property…Unless wastewater containing the chemicals mentioned above, are impounded on Intel property, 

transported to another site, or otherwise disposed of, they are generally not released in wastewater to the 

WWTP without pretreatment…” (USEPA 2009) 
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Figure 1 – Intel-New Mexico Process Flow Diagram (Intel, 2011) 

Air Permit History 

NMED is the authority responsible for issuing and enforcing Intel’s facility-wide air permit. 

Intel-New Mexico submitted its first permit application on July 31, 1980, and NMED issued the 

facility’s first permit (No. 325) on October 21, 1980. Source operations began in 1982 with only 

one fabrication line (“Fab 7”). In the years since, Intel-New Mexico has submitted several 

applications for process modifications and facility expansions. Appendix B provides a 

chronology of Intel-New Mexico’s air permit history from October 1980 through December 

2013 noting reasons for various modifications and revisions (NMED, 2013) 

In general, the permit changes accommodated upgrades at the facility and reflected newly 

acquired information. While Intel-New Mexico changed its operations numerous times, the 

facility’s major expansions are listed in Appendix B (and process modifications continue to 

occur). 
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The first major facility expansion was in the 1980s and consisted of the construction of Fabs 9.1 

and 9.2. The second major facility expansion in the early 1990s was authorized through multiple 

permit revisions (i.e., 325-M-3 through 325-M-6). In this expansion, Intel-New Mexico 

increased the capacity of Fabs 9.2 and 9.3. The third major facility expansion occurred in the 

middle 1990s. This expansion added Fab 11, Fab EP2, and several large boilers. This expansion 

was approved under several permit revisions (i.e., 325-M-6 through 325-M-9). In addition to 

doubling the size of the facility, Intel-New Mexico renamed Fab 9.3 to Fab 11 EP1 and added 

several generators, boilers, and air pollution control devices. 

Intel-New Mexico has since replaced its thermal oxidizers, added cooling towers, ammonia and 

solvent wastewater treatment systems (NMED, 2011). Intel-New Mexico’s current air permit 

identifies 109 point emission sources including fab thermal oxidizers (17), fab scrubbers (33), 

utility building scrubbers (9), cooling towers (32), boilers (13), ammonia treatment systems (4), 

and a bulk waste tank (1).  

Some of the more recent permit revisions were either administrative in nature or added emissions 

limits and other requirements to keep Intel-New Mexico within federal environmental “synthetic 

minor” policies and guidance. “Synthetic minor” refers to facilities that accept permit conditions 

limiting emissions below thresholds that would, if exceeded, designate the facility as a “major 

source.”  These permitted emission limits (quantities) are listed on a 12-month rolling basis in 

Table 1. Because of its minor source status, Intel-New Mexico’s air permit contains no short-

term (24-hour) limits. Short-term over-exposure to some of the permitted air contaminants e.g. 

carbon monoxide, sulfur dioxide, and specific hazardous air pollutants such as hydrogen fluoride 

and hydrochloric acid, can result in adverse health effects. 

Table 1 - Intel-New Mexico Plant Site Permitted Emissions (NMED, 2012) 

Air Contaminant Tons/Year (12-month rolling) 

Carbon Monoxide 94.7 

Hazardous Air Pollutants (HAPs) 24 

Oxides of Nitrogen (NOx) 95.7 

Sulfur Dioxide (SO2) 95 

Total Suspended Particulates (TSP) 95 

Volatile Organic Compounds (VOCs) 96.5 

In accordance with EPA greenhouse gas regulations issued in 2011, Intel-New Mexico obtained 

a Title V (major source) operating permit (#257) from NMED in December 2013 (NMED, 

2013). On June 23, 2014, the United States Supreme Court ruled that EPA can impose carbon 

limits on facilities that already fall under Title V (and Prevention of Significant Deterioration 

(PSD)) permitting programs for other non-greenhouse gas requirements but that EPA could not 

require Title V (and PSD) permits based solely on greenhouse gas emissions (USEPA, 2014a). 

As a result of this ruling, Intel-New Mexico Title V operating permit may be under review by 

NDEM and Intel–New Mexico. 

Intel-New Mexico’s 2009 and current air operating permits appear to be consistent with past 

Intel permits which require specific pollution control equipment operation, emissions testing 

and reporting, and other on-site recordkeeping and monitoring requirements.  
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Demographics 

The 2010 U.S. Census estimated that 131,561 persons live in Sandoval County. This is a 46 

percent increase from the county’s 2000 population. Within this population, 6.5% were under 6 

years of age; 80.9% between 5 and 64 years, and 12.7% were 65 years and older (Bureau of the 

Census, 2012a). The U.S Census reported that the City of Rio Rancho’s population grew from 

51,765 in 2000 to 87,521 in 2010 (Bureau of the Census, 2012b). The U.S. Census reported that 

the Village of Corrales’ population rose from 7,334 in 2000 to 8,329 in 2010 (Bureau of the 

Census, 2012c). An estimated 13,014 persons live within 1 mile (1.6 kilometers) of the site; 

additional demographic data are also listed in Figure 2. 

Community Health Concerns 

The Corrales and Rio Rancho communities surround and abut Intel-New Mexico. Residents have 

reported many physical symptoms that they believe are associated with exposure to Intel-New 

Mexico’s air emissions. Some residents were concerned for themselves and their families, and 

others have even moved out of the area to seek refuge from chemical exposures (Petition letter, 

2004). Some symptoms residents reported included, but were not limited to, headache, cough, 

migraine, irritability, inability to breathe, seizures, throat irritation, eye irritation, nausea, 

vomiting, and dizziness. Community members also complained about strong odors of burnt 

coffee, acid, perfume, burnt wood, and vinegar. Some residents who live immediately east of the 

facility have reported and continue to report air quality/ and environmental odor complaints to 

NMED and ATSDR by email.  

In 2002, the SouthWest Organizing Project, a regional environmental and community group, in 

collaboration with Oregon-based River Networks, conducted a symptom and prevalence survey 

in the area. These organizations have not released a formal report on their efforts including 

methods and conclusions. The Corrales Comment, a local newspaper, after interviews with the 

representatives of the organizations that conducted the survey, reported that residents living 

closer to Intel-New Mexico were more likely to report symptoms of persistent cough, frequent 

headaches, sore throats, and allergy-like symptoms (Radford 2005). 

Some community members were particularly concerned about how much protection the Intel-

New Mexico air permit afforded them, how thoroughly the NMED enforced the permit’s limits, 

and the lack of air monitoring requirements for Intel-New Mexico air emissions. NMED 

administers the air permit under authority delegated by the EPA. ATSDR does not have the legal 

authority to resolve regulatory issues. However, ATSDR has shared these community concerns 

with NMED and EPA Region 6 (ATSDR, 2009a). 
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Figure 2 Intel-New Mexico Area Map with Particulate Air Monitoring Locations and 

Demographics 
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Corrales Air Quality Task Force 

At various times in the 1990s, citizens submitted complaints to NMED about health problems 

that they considered attributable to air pollution from Intel-New Mexico. The Mayor of Corrales 

compiled these complaints and presented them to NMED. To help investigate and address these 

concerns, in October 2002, NMED’s Air Quality Bureau applied for and received a grant from 

EPA Region 6 to establish the Corrales Air Quality Task Force (CAQTF) and to investigate air 

pollution levels in and near Corrales and Rio Rancho.  

In November 2002, NMED formed the CAQTF to provide NMED with input and comments on a 

range of issues related to the EPA-funded air quality study. Active from December 2002 until 

June 2004, the CAQTF also investigated Corrales-area citizens’ health concerns that could be 

related to toxic air pollution in the area. Through the CAQTF, NMED’s Air Quality Bureau 

conducted a series of meetings with Corrales citizens to address their complaints. Citizens 

communicated their various health complaints at monthly meetings, and their suggestions were 

instrumental in designing and implementing an ambient air monitoring program (NMED 2004a). 

The Corrales Air Quality Task Force Study had five key objectives (NMED 2004b): 

1.	 Identify potential location of elevated levels of contaminants and specific air toxics of 

concern in the area. 

2.	 Develop an emissions inventory for the area. 

3.	 Perform an air dispersion modeling analysis. 

4.	 Perform an ambient air monitoring study to characterize exposure levels. 

5.	 Characterize toxicological risk considering the monitoring and modeling results and 

dose-response assessment.  

The study culminated with NMED releasing a toxicological risk characterization. The report, 

“Human Health Risk Characterization, Corrales Environmental Health Air Quality Evaluation,” 

was prepared by Gradient Corporation, an environmental consulting firm working under contract 

to NMED (Gradient, 2004). The primary goal of the Corrales Environmental Health Air Quality 

Evaluation was to assess the potential for acute health impacts associated with measured and 

modeled concentrations of chemicals in outdoor air. In that regard, the report estimated whether 

adverse health outcomes could be associated with exposure to air pollution in the Village of 

Corrales. Chronic health risks were also evaluated in addition to acute human health risk 

characterization. To evaluate those risks the air modeling estimates were used since the available 

air monitoring data were not representative of long-term (chronic) air concentrations.  

The risk assessment concluded that the measured and modeled exposure concentrations of the 

chemicals of interest were not associated with increased acute or chronic health risks. The report 

also noted however, that the health complaints of Corrales citizens might be related to local 

pollutant emission sources: 
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ATSDR Intel – New Mexico Public Health Consultation 

. . . this risk assessment did not find evidence that any of the measured or 

modeled chemicals are associated with increased acute or chronic health 

risks…it still remains possible that the health complaints of Corrales citizens 

are related to local pollutant emission sources. However, this assessment did 

not find sufficiently elevated concentrations of a particular compound such 

that adverse health effects would be expected. (Gradient, 2004) 

Other Efforts to Address Community Health Concerns 

In addition to the Corrales Air Quality Task Force efforts, in October 2001 the Mayor of 

Corrales requested that NMED conduct a health risk assessment for the Village of Corrales. 

NMED’s Air Quality Bureau proposed a stakeholder-based health risk assessment process to 

develop a plan to research, identify, and quantify potential air quality health risks from toxic air 

pollutants in the Village of Corrales. From April 2003 to May 2004, NMED collected 

information regarding health and odor complaints from residents of Corrales, Rio Rancho, and 

Albuquerque. A total of 266 reports were received during this time period. Two persons 

submitted 54% of the total reports and five persons submitted 79% of the total reports. The 

reported health symptoms and odor descriptors were diverse (NMED 2004c). Using the 

emissions inventories, monitoring and modeling data, and the odor complaint information, 

NMED’s health risk assessment concluded that the evidence did not support a hypothesis that 

any of the modeled or measured chemicals were associated with increased acute or chronic 

health risks (NMED 2004c). NMED noted, however, that uncertainties adversely affected the 

admittedly limited amount of available monitoring and modeling data (NMED 2004c).  

Community Environmental Working Group 

In November 2003, Intel-New Mexico established a process to address community concerns: a 

“Community Information” line to provide information about operations and associated 

emissions. In 2004, Intel-New Mexico also established the Community Environmental Working 

Group (CEWG) to provide a community process for addressing environmental, health, and safety 

issues. CEWG meeting minutes are posted at: http://www.cewg.org. Some of the CEWG most 

important initiatives include: 

1.	 encouraging Intel-New Mexico to raise the height of Intel stacks to reduce maximum 

pollutants concentrations at ground level 

2.	 supporting the installation of redundant (backup) units to the thermal oxidizer air
 

pollution controls
 

3.	 convening a Silica Testing Task Force to investigate community concerns about
 

crystalline silica, and
 

4.	 performing air modeling to estimate hydrogen fluoride levels 
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Environmental Protection Agency 2009 Inspection 

EPA’s National Enforcement Investigations Center (NEIC) conducted a Clean Air Compliance 

Inspection of Intel-New Mexico in December 2009 (USEPA, 2010).  In addition to under 

reporting of ethyl lactate emissions, EPA noted several areas of concern regarding the Intel-New 

Mexico permit. EPA states that “areas of concern” are “inspection observations of potential 

problems that could result in environmental harm, noncompliance with a permit or regulatory 

requirement or are associated with other pollution prevention issues.”  EPA areas of concern 

included: 

•	 concerns regarding the efficiency of scrubbers and the accuracy of scrubber emission 

reporting, 

•	 lack of continuous parametric monitoring e.g., pH or operation ranges of the scrubbers, 

•	 lack of permit conditions that link minimum operating temperature to thermal oxidizers 

efficiency or emission rate,  

•	 lack of accurate listing of emissions units, and 

•	 other permit-related concerns: 1) permit limits are much higher than have been reported 

suggesting that the permit does not represent the actual conditions at the site, and 2) permit 

contains no short-term limits and does not require monitoring of emissions during upsets.  

Intel-New Mexico has been working with NMED and EPA Region 6 to address these concerns 

(Intel, 2010a). For example, Intel-New Mexico’s most recent permit includes an update listing of 

its 109 emission units. In 2010, Intel-New Mexico submitted a draft scrubber testing protocol to 

EPA for approval. This protocol, when approved and implemented, will further verify the 

effectiveness of scrubbers’ emission controls. NMED’s Air Quality Bureau provided ATSDR 

additional information on follow-up actions taken as a result of “areas of concern” findings in the 

EPA”s Clean Air Compliance Report (NMED, 2014). 

Public health protection of the community near the Intel-New Mexico facility relies to a large 

extent on accurate characterization and quantification of Intel-New Mexico stack emissions. 

Thus the EPA findings and Intel-New Mexico follow-up are essential to protecting the public 

from exposure to hazardous air contaminants. 

Toxic Release Inventory (TRI) Data 

The Federal Emergency Planning and Community Right-to-Know Act (EPCRA) requires 

facilities—such as Intel-New Mexico—that manufacture, process, or otherwise use significant 

amounts of toxic chemicals, to report 
What Is the Toxics Release Inventory (TRI)? Starting in 1987 annually their releases of these 
the EPA required facilities in certain industries to disclose the 

chemicals. The report, known as the 
amounts of specific toxic chemicals that they release to the 

Toxics Release Inventory (TRI), environment or manage as waste (USEPA, 2014b). The TRI is the 
contains information about the types publicly accessible database that contains the information 

and amounts of toxic chemicals that submitted by facilities that meet the reporting requirements. 

EPA’s Web site on the TRI program (www.epa.gov/tri) presents are released each year to the air, 
extensive additional information on the strengths and limitations 

water, and land. The primary purpose 
of using TRI data. 

of EPCRA is to inform communities 

of chemical hazards in their 
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communities (USEPA, 2012). 

ATSDR uses TRI data as part of the evaluation of facilities that release toxic chemicals into the 

environment. TRI data are useful for indicating the types and amounts of annual air emissions 

from industrial facilities that use reportable chemicals and how the reportable emissions change 

over time. However, these data have limitations. For instance, TRI data are self-reported by 

industry, and the accuracy of these data is not known. Further, while TRI data offer extensive 

insights into large air emission sources, the data are not comprehensive because of various 

reporting exemptions. For example, facilities in certain industrial sectors, facilities with fewer 

than 10 employees, and facilities with relatively small toxic chemical uses are exempt from 

reporting. In addition, TRI data do not include emissions data from non-industrial sources, like 

motor vehicles. Finally, TRI reporting requirements have changed over the years, which can 

complicate efforts to interpret trends. 

In general, TRI data provide useful insights into the relative magnitude of certain industrial 

emissions sources and help identify site-related pollutants of potential concern, but these data 

alone often are insufficient for drawing inferences about exposures and potential health effects. 

TRI air emissions data alone cannot determine whether air emissions present a public health 

hazard. 

Intel-New Mexico’s TRI total air emissions for the period 1988 through 2013 are graphed in 

Appendix C. These graphs indicate that the facility’s air emissions have greatly varied over time 

(from 3,765 pounds in 2008 to 133,953 pounds in 1993). These variations are due to changing 

plant operations and production volume and to changes in the TRI reporting requirements. 

Several changes to the TRI reporting requirements pertain to chemicals that are widely used in 

the semiconductor manufacturing industry. 

EPA removed acetone from the TRI reporting requirements in 1995 (USEPA, 1999b). U.S. EPA 

added N-methyl-2-pyrrolidone to the reporting requirements in 1995. U.S. EPA modified the 

listing of isopropyl alcohol in a manner that limited reporting to facilities that manufacture the 

chemical in a specific manner. As a result of this modification, facilities such as Intel-New 

Mexico that simply use the chemical no longer had to report chemical releases to TRI. Thus, 

emissions of isopropyl alcohol are not documented in Appendix C, despite Intel-New Mexico’s 

emissions inventories document identifying releases of this chemical. Excluding acetone 

emissions (exempted starting in 1995), Intel-New Mexico’s total TRI air emissions peaked in 

2004 at 107,000 pounds. Ammonia emissions (89,705 pounds) in 2004 comprised over 80 

percent of this amount. Intel-New Mexico’s ammonia air emissions for 2012 dropped to 12,005 

pounds.   

Intel-New Mexico is the largest single source of TRI air emissions in Rio Rancho. Form-Cove 

MFG, about 3 miles northeast of the Intel-New Mexico facility, is the second largest source. 

Form-Cove reported releasing between to 2,000 and 15,000 pounds per year of styrene via air 

emissions from 2004 through 2013. This included 9,000 pounds in 2003, 8,800 pounds in 2004, 

and 15,000 pounds in 2005, all released as fugitive emissions. 

In 2013, Intel-New Mexico reported emitting 24,505 pounds of TRI-reportable chemicals into 

the air. Ammonia comprised 53 percent of these TRI-emissions. Hydrogen fluoride and nitric 

acid comprised 38 percent - most of the remainder.  
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Recent Intel-New Mexico TRI reporting trends from 2008 to 2012 include: 1) maintaining 

annual releases of reportable VOCs air emissions below 1,000 pounds per year, and 2) increasing 

annual air emissions of hydrochloric acid aerosol from 1,480 pounds to 5,600 pounds, glycol 

ethers from 5 pounds to 845 pounds, and hydrogen fluoride from 995 to 1,805 pounds.  

Intel-New Mexico reported increasing its hydrogen fluoride emissions from 1,805 pounds in 

2012 to emissions to 4,705 pounds in 2013 and reducing its hydrogen chloride aerosol emissions 

from 5,605 pounds in 2012 to 605 pounds in 2013 (USEPA, 2014c).  

The majority of Intel-New Mexico’s TRI emissions occurred from point sources (e.g., thermal 

oxidizer stacks, scrubbers, and cooling towers). Some, however, were fugitive emissions best 

characterized as passive releases that did not occur through a confined process stream, such as a 

vent or a stack. Excluding acetone, total fugitive air emissions ranged from 20 pounds in 2008 to 

3,536 pounds in 1996. From 2004 through 2007, total fugitive emissions ranged from 990 to 

1882 pounds. In 2004 and 2005, Intel-New Mexico released via fugitive emissions 750 and 746 

pounds of hydrofluoric acid, respectively. In 2006, Intel-New Mexico released 1882 pounds of 

TRI-reportable chemicals via fugitive air emissions. The majority of these fugitive emissions 

were methanol (1802 pounds). From 2008-2013, Intel-New Mexico reported releasing no more 

than 35 pounds of fugitive air emissions per year and no more than 5 pounds of any one 

chemical. 

Methodology 

A critical element of this health consultation is exposure, or how humans come into contact with 

air pollutants. Analyzing exposure is important: if residents are not exposed to air pollutants, 

then the pollutants cannot pose a public health hazard and additional analyses are not necessary. 

If residents are exposed, then further analysis is needed to evaluate the exposure. Even if an 

exposure has occurred, that does not mean the exposed residents will have adverse health effects 

or get sick. In cases where exposures have occurred, ATSDR considers several questions when 

determining if adverse health effects could occur (ATSDR, 2005): 

• To what pollutants are people exposed? 

• How often are people exposed, and for how long? 

• What are the pollution levels to which people are exposed? 

When evaluating sites with outdoor air quality issues, ATSDR needs information on air pollution 

levels and how these levels change with location and time. ATSDR uses various approaches to 

evaluate air pollution. The preferred approach is to review air sampling data, or direct 

measurements of pollutants in the air that people breathe. However, for most sites that ATSDR 

evaluates, air sampling data are not available for the entire range of pollutants, locations, and 

time frames of interest. In these cases, ATSDR uses other approaches to evaluate potential 

exposures. These approaches include reviewing air emissions data, dispersion modeling 

information, and outdoor air quality data. 

ATSDR evaluates contaminants detected in environmental media at hazardous waste sites or 

facilities and determines whether an exposure to those contaminants has public health 

significance. This section documents the environmental data that ATSDR reviewed, which 

included air emissions data (or the amount of chemicals that Intel-New Mexico releases into the 
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air), dispersion modeling information, and outdoor air quality data. These three datasets were 

chosen because they paralleled the specific objectives of this health consultation.  

ATSDR’s evaluation of environmental data for the air exposure pathway focused on whether 

airborne levels of contaminants were above health-based comparison values. Health-based 

comparison values are specific concentrations of chemicals determined unlikely to result in 

adverse health effects. It is important to note that comparison values are not thresholds of 

toxicity; exceeding a comparison value does not by that fact alone result in an adverse health 

effect. 

Once the environmental data have been obtained and evaluated, ATSDR scientists determine 

whether people are exposed to the contaminants.  ATSDR’s methodology for evaluating the 

potential public health consequence of environmental contamination is described in ATSDR’s 

Public Health Assessment Guidance Manual (ATSDR, 2005). 

Climate and Meteorology 

Local wind patterns affect how air pollutants move from a source to downwind locations. 

Several factors influence prevailing wind patterns near the Intel-New Mexico facility. Weather 

fronts, local terrain features, and seasonal and diurnal effects all affect wind direction, duration, 

and velocity. 

Appendix E depicts windrose graphs for the former NMED meteorology station at 4335 

Meadowlark Lane in Rio Rancho, for 2006-2008. This station is approximately ½ mile from the 

Intel-New Mexico facility and closely represents wind patterns at Intel-New Mexico facility. A 

wind rose displays the frequency the wind blows from a particular direction and its wind speed at 

a specific location. Appendix D displays the wind patterns by season for daytime and nighttime 

for 4335 Meadowlark Lane, Rio Rancho.  

These wind roses indicate that daytime south, south-southeast, and south-southwest winds occur 

most frequently, and at low wind speed, during the spring, summer and fall (about 30 to 40 

percent). In the spring, daytime westerly wind occurs about one-third of the time. In winter, 

daytime winds north-northeast, north-northwest winds and southerly winds occur most 

frequently (30 percent). The highest wind speeds occur from westerly winds during the winter 

and spring months. These winds occur when deep upper level low pressure troughs push across 

the southwestern United States (Shoemake, 2010). 

Nighttime winds are light and blow most frequently from the north, northwest, or northeast 

throughout the year (about 45 to 55 percent frequency). Nighttime winds also blow from west, 

west-southwest, and west-southwest (20-30 percent frequency). Overall, portions of Corrales are 

downwind of the Intel-New Mexico facility during nighttime approximately 50 percent of the 

time during south-southwest, west-southwest, west-northwest, and north-northwest winds. 

Air Emissions Data 

Air emissions data—or information on the amount of pollutants that a facility releases into the 

air—help provide insight on how that facility might affect air quality and whether exposures are 

of potential health concern.  

Air emissions are typically characterized by direct measurement (or source testing) or by 

estimation. Examples of estimation include mass balances, application of air emission factors, 

and engineering calculations. Intel-New Mexico’s emissions were characterized using both direct 
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measurement and estimation, and both are reviewed below.  

ATSDR considered emissions data in responding to community concerns since emission rates 

are used for air modeling inputs (see Dispersion Modeling Information below). ATSDR cannot 

base public health conclusions on emissions data alone—residents are almost never exposed 

directly to pollutants emitted from a facility’s stacks. Rather, a facility’s emissions first move 

through and disperse into the air, where they often mix with emissions from other sources, before 

they reach areas where residents might be exposed. 

When evaluating emissions data, researchers must consider any differences or changes in a 

facility’s production processes. For instance, Intel-New Mexico’s production levels, unit 

operations, and chemical usage change considerably over time. Thus, site-specific emissions data 

from one time period are not necessarily representative of other periods. Similarly, measured 

emission rates for Intel-New Mexico can vary considerably from hour to hour within a day. 

Consequently, when responding to community health concerns and when interpreting relevant 

measurements for this site, time-based variations should be considered. 

To understand the nature and magnitude of air emissions from Intel-New Mexico, ATSDR 

thoroughly reviewed numerous emissions inventories, testing reports, permit applications, and 

other documents. ATSDR conducted this review primarily to inform the evaluation of dispersion 

modeling information and outdoor air quality data (reviewed later in this section). However, 

during the review of this information, ATSDR also identified several opportunities for providing 

greater confidence in the existing emissions data for Intel-New Mexico, which would also 

address some community concerns. ATSDR documented these opportunities in a letter to NMED 

(Appendix E). These opportunities included: supplemental testing of the thermal oxidizers and 

scrubbers to verify control efficiencies and reviewing proposed changes to emission factors. 

Dispersion Modeling 

Dispersion modeling studies offer a means for estimating a facility’s air quality effects, based on 

inputs that characterize pollutant-specific emission rates and local meteorological data. Air 

modeling is widely used: it can 

provide insight on air quality effects 
Main finding on dispersion modeling information: ATSDR 

for many locations and averaging reviewed available dispersion modeling information for Intel-
times without the expense of New Mexico, focusing particularly on recent modeling conducted 

conducting extensive ambient air as part of the Corrales Air Quality Task Force. ATSDR found 

monitoring. Modeling can identify this study’s findings were useful, but inherent uncertainties and 

locations likely to have the highest 
limitations prevent the agency from basing health conclusions on 

the study’s modeling estimates alone. 
pollutant levels. This is helpful in 

determining potential exposures, 

whether air monitoring is needed and where to locate air monitors. Modeling can also be used to 

predict air quality improvements that may occur by modifying a source e.g., raising stack 

heights. 

When conducting dispersion modeling studies, and especially when representing facility 

configurations, principal investigators must make numerous assumptions. These assumptions can 

have significant bearing on the modeling results. The greatest limitation of these studies is that 

they can only estimate air quality impacts based on current scientific understanding of how 

pollutants move through the air. 
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The accuracy of model predictions depends on both the quality of model inputs and how 

accurately a model reflects actual atmospheric and topographic conditions. For the later, 

modeling experts continue to refine and improve dispersion models to address their inherent 

limitations. EPA continues to work on improving model performance related to building 

downwash i.e., turbulent air flow of buildings, and low-wind conditions (USEPA, 2014d). Thus, 

a thorough review of modeling studies is critical, especially to determine whether their 

predictions should be used in public health evaluations. 

Numerous atmospheric dispersion modeling studies have been conducted for the Intel-New 

Mexico facility. Some of these studies were conducted to support human health risk assessment, 

while others were to support permit applications. ATSDR conducted detailed reviews of multiple 

studies; this section reviews the findings from the dispersion modeling conducted by two 

independent researchers as part of the Corrales Air Quality Task Force Study. Funded by EPA 

and NMED, this study represents the most widely publicized effort to-date to address community 

concerns regarding how Intel-New Mexico has affected air quality. 

NMED sponsored the Corrales Air Quality Task Force “to identify and analyze potential air 

quality health risks due to toxic air pollution in the Village of Corrales” (NMED 2003a, NMED 

2004c). This study involved several separate tasks, such as emission inventory development, air 

dispersion modeling, and ambient air monitoring—all conducted to provide input to a human 

health risk assessment. Different contractors supported NMED on these tasks, with scientists 

from Desert Research Institute and Worldwide Environmental Corporation serving as the 

principal investigators for the dispersion modeling study (Koracin and Watson, 2003). This 

modeling study was a high-visibility project: through a series of public meetings, local residents 

actively participated, and the eventual results were widely publicized. 

In this study, CALPUFF2 modeling system was used for the dispersion modeling—an 

appropriate model selection for the intended application. The CALPUFF simulations estimated 

air quality impacts of 10 organic pollutants emitted from Intel-New Mexico’s regenerative 

thermal oxidizers RTOs and 17 inorganic pollutants emitted from Intel-New Mexico’s scrubbers. 

According to the final modeling report, NMED provided the principal investigators all emissions 

data for use as model inputs. The modeling inputs are reasonably consistent with emission rates 

documented in Intel-New Mexico’s quarterly reports from 2002.  

The modeling analysis included a thorough evaluation of local meteorology, making good use of 

all available datasets. The meteorological modeling domain for this evaluation was larger than 

that considered in other modeling efforts and was inclusive of actual observations. The 

description of the meteorological modeling approach and results appear reasonable and 

consistent with standard modeling practice. Tracer gas (sulfur hexafluoride) was also used in 

combination with the FTIR monitoring to add confidence to the modeling efforts. 

In this particular study, some assumptions were made such as aggregating emissions from 

multiple sources into single sources, not fully considering building downwash e.g., downward 

flow of air after moving across buildings, and wake effects, and estimating concentrations at a 

handful of discrete receptors (rather than using a receptor grid). Exactly how these assumptions 

2A non-steady-state puff dispersion model that simulates the effects of time- and space-varying meteorological 

conditions on pollution transport, transformation, and removal. CALPUFF can be applied for long-range 

transport and for complex terrain. See http://www.epa.gov/scram001/dispersion_prefrec.htm. 
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ATSDR Intel – New Mexico Public Health Consultation 

affected the modeling results is not easily quantified, without replicating the entire study using 

different approaches. 

Overall, the Corrales Air Quality Task Force’s modeling provided useful insights into the 

meteorological conditions around Intel-New Mexico. It also predicted outdoor air pollution 

levels for several pollutants, but these estimated levels have inherent uncertainties and 

limitations that prevent ATSDR from basing health conclusions on these modeling estimates 

alone. For example, the accuracy of the modeling results depends on the accuracy of the 

emission rate inputs: any positive or negative biases in the emission rate inputs propagate 

through the dispersion models and into the modeling results. Additionally, assumptions made 

when running the model (such as how to allocate emissions between different sources) can affect 

the modeling results. These inputs and assumptions impact the model’s output, i.e., actual air 

pollution levels may have been lower or higher than the model predictions. 

EPA recommends the use of AERMOD software for regulatory compliance air modeling. EPA 

allows CALPUFF to be used for near field modeling (less than 30 miles like Intel-New Mexico) 

when specific criteria are met including a determination that AERMOD is less appropriate than 

CALPUFF for the specific situation (USEPA, 2008a). In recent air permit applications Intel-New 

Mexico uses AERMOD to estimate maximum concentrations of carbon monoxide (CO), sulfur 

dioxide (SO2), nitrogen dioxide (NO2) and particulate in the nearby community. 

In addition to reviewing the air modeling estimates, ATSDR reviewed outdoor air quality 

measurements collected near Intel-New Mexico noted below. When available, ambient air 

monitoring provides information to more fully evaluate possible community exposures to several 

pollutants. 

Community Environmental Working Group Modeling 

In follow-up to ATSDR’s recommendation, CEWG conducted the air modeling to estimate 

short-term levels of hydrogen fluoride in the community using EPA’s AERMOD and on-site 

meteorology data for the years 2010-2012 (CEWG, 2013). Intel-New Mexico provided median 

stack hydrogen fluoride stack emission rates for the modeling. Twenty-two emission points were 

included in the modeling. Highest estimated concentration (7.5 µ g/m3) of hydrogen fluoride 

occurred southeast of the plant in 2012 at 4 AM (November 25, 2012). This estimated peak 

concentration is less than ATSDR’s acute Minimal Risk Level (MRL) for hydrogen fluoride of 

16 µ g/m3. CEWG’s air modeling accounted for low wind speed conditions and air flow 

disturbance over the buildings (building downwash). This model effort is still subject to the same 

limitations noted previously i.e., the accuracy of the modeling results depends on accuracy of the 

emission rate inputs. 

Outdoor Air Quality 

For this health consultation, ATSDR reviewed outdoor air quality data (also referred to as 

“ambient air monitoring data” or “air sampling data”) collected by several parties. The most 

extensive data were collected as part of the following two studies: 

•	 Outdoor air monitoring data collected by NMED and Intel-New Mexico contractors in 

2003 and 2004, using open path Fourier-Transform Infrared (FTIR) spectrophotometers 

for volatile organic compounds (VOCs) and other Hazardous Air Pollutant (HAPs). This 
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method was selected by NMED and the citizens group because of its ability to measure 

relatively low concentrations of many chemicals of concern. 

•	 Outdoor air samples collected by NMED in residential areas near Intel-New Mexico in 

2002 and 2003. These samples were analyzed in a laboratory for volatile organic 

compounds (VOCs). 

NMED and Intel-New Mexico performed extensive monitoring and sampling as voluntary 

efforts to address community concerns about local air quality. Input from the CAQTF was 

considered in the design and implementation of these studies. Both NMED’s and Intel-New 

Mexico’s monitoring evaluated the potential effect of the facility’s air emissions, but was not 

intended as a full-scale exposure assessment.  

Intel-New Mexico - Open Path FTIR Data 

ATSDR reviewed the open path FTIR datasets collected by Intel-New Mexico listed in Table 2. 

Table 2 – Intel-New Mexico 2004 FTIR Monitoring Datasets - Rio Rancho/Corrales, NM 

Organization/Data Name Dates Location 

(1) Intel - NW South Aug 1- 8, 2003 Intersection of 528 and Sara Road (south 

orientation) 

(2) Intel - NW East Aug 12 - 21, 2003 Intersection of 528 and Sara Road (east orientation) 

(3) Intel – South East 

property line 

Aug 21 - Sept 7, 

2003 

Southeast property line 

(4) Intel – Mariquita Lane Feb 16 – 21, 2004 517 to 625 Mariquita Lane, Corrales (2 miles east of 

the facility) 

(5) Intel - CUB Feb 24 - March 13, 

2004 

East property line near the Central Utilities Building 

(CUB) 

The open path FTIR monitoring procedures employed by Intel-New Mexico are described in 

detail in their consultants’ reports (TRC 2003). Intel-New Mexico’s open path FTIR monitor was 

stationed at five locations: monitoring was conducted at three locations over a 5-week period in 

the summer of 2003, and additional monitoring was conducted at two locations over 4-week 

period in the winter of 2004. ATSDR received Intel-New Mexico monitoring data (results) both 

in spreadsheet format (70-second increments) and in summary reports. 

Intel-New Mexico also operated a meteorological station at the open path FTIR locations to 

measure prevailing wind patterns and other parameters. Additional meteorological monitoring 

occurred at Intel-New Mexico’s permanent station located at the southern portion of its property.  

Figure 3 shows the open path FTIR monitoring location, except for the Mariquita Lane 

monitoring location, approximately 2 miles east of Intel-New Mexico. 
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Figure 3 – 2003-2004 Intel-New Mexico and MNED Open Path Monitoring Locations
 

Note: FTIR monitoring locations are noted in yellow dotted lines.
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NMED Open Path FTIR Data 

NMED’s contractor operated an open path FTIR at two locations over a 5-week period in the 

summer of 2003. ATSDR received NMED monitoring data in summary reports. The datasets are 

listed in Table 3. 

Table 3 – NMED FTIR Monitoring Datasets – Rio Rancho-Corrales NM (2003) 

NMED – “Corrales” July 29 - Aug 24 2003 SE of plant (“Corrales”) 

NMED –  ‘NW” Aug 25 - Sept 2, 2003 Intersection of 528 and Sara Road 

Quality Assurance and Quality Control 

When standardized methods are used, ATSDR typically relies on the information provided in the 

referenced documents and assumes that adequate quality assurance and quality control measures 

were followed with regard to chain-of-custody, laboratory procedures, and data reporting. The 

validity of the analysis and conclusions drawn for this health consultation is determined by the 

comprehensive and reliable nature of the referenced information. 

Intel-New Mexico and NMED reported collecting open path FTIR data in accordance with EPA 

methods (USEPA, 1996a, USEPA, 1999a), which calls for specific statistical methods to 

interpret measurement results. This method also allows additional analysis of the spectra by 

trained chemists called spectroscopists. Nevertheless, despite the availability of this published 

method, no single standardized method exists to analyze open path FTIR data (ATSM 2007); 

thus, different statistical methods are often used to interpret data. As evidence of this, Intel-New 

Mexico’s FTIR data are based on statistical analyses using least-squares methods, whereas 

NMED’s FTIR data are based on statistical “goodness of fit” analyses and supplemental spectral 

analyses. 

ATSDR has made the following observations about the open path FTIR data collected at Intel-

New Mexico in 2003 and 2004: 

•	 Detection limits varied widely for many chemicals. This suggests that environmental 

conditions (e.g., water vapor, compounds with similar peaks, or beam misalignment) 

affected the ability of instruments to identify and quantify ambient air concentrations. 

ATSDR considered as unreliable any data for compounds with high detection-limit 

variability. 

•	 A majority of compounds were detected infrequently. There is no effective method for 

determining mean air contaminant concentrations when more than 70 percent of the 

values are censored i.e., contaminant levels were less than the method detection limits 

(“non-detects”) (Antweiler and Taylor, 2008, Helsel 2012). Only one chemical, carbon 

monoxide, was measured more than 70 percent of the time periods i.e., less than 30 

percent censored values. 

•	 The detection limits for chemicals of interest often exceeded their corresponding health-

based comparison values. Thus, because ambient air concentrations were not quantified 
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in the range of potential interest, this limitation prevented ATSDR from evaluating air 

contaminants.  

•	 Due to the local topography and large size of the plant, FTIR fence-line monitoring may 

not represent community exposure. Because of the close proximity of the plant to the 

residential area and because of the higher elevation of the plant relative to the residential 

area, fence line monitoring may not accurately estimate exposure to residents living next 

to the plant’s eastern border. (This also is a source of error for air pollution modeling as 

well).  

•	 Air monitoring data collected during 2003-2004 represent a “snapshot” for that 

manufacturing period. Intel-New Mexico periodically changes its production lines to 

keep-up with advancements in semiconductor technology. Consequently Intel-New 

Mexico air emissions also change as evidenced by changes in its TRI reporting profile. 

•	 Six chemicals—carbonyl fluoride, hydrofluoric acid, silane, propylene glycol 

monomethyl ether acetate (PGMEA), phosgene, and methyl methacrylate—were initially 

detected, albeit infrequently, by NMED when using the “goodness of fit” statistical 

analysis. Later, however, NMED classified these chemicals as false positives, based on 

the spectral analyses of data subsequently conducted by NMED’s consultants (NMED 

2004b). ATSDR did not attempt to reevaluate the false positive determination by the 

spectroscopists. Ideally, the monitoring plan would describe in advance how data would 

be handled, particularly in cases when different statistical analyses reveal different 

results.  

•	 Simultaneous upwind and downwind FTIR monitoring occurred. During some periods, 

Intel-New Mexico operated its FTIR monitoring device on one side of the facility, while 

NMED operated its FTIR monitoring on the other side of the facility. Comparing these 

data should be viewed with caution: the upwind and downwind monitoring occurred 

using different monitoring equipment, software, and methods of analyses. 

Because of the limitations inherent in the FTIR analyses and the site-specific ways in which the 

data were collected, ATSDR cannot rely on these open path FTIR data to make public health 

determinations. Nevertheless, these open path FTIR datasets contain some valuable information 

about air quality during the monitoring periods. ATSDR used R software with a supplemental 

package of computer code called “openair” to further evaluate the FTIR results (Carslaw DC and 

Ropkins K, 2012).   

NMED Canister Sampling for Volatile Organic Compounds 

Evacuated canister sampling was conducted in 2002 and 2003 to measure VOC ambient air 

concentrations. Detailed results of these data are contained in NMED’s Corrales Project 

Monitoring Data Report (NMED 2004b). Samples were collected and analyzed according to a 

method developed and published by EPA (NMED, 2003b).  Sampling results follow. 

•	 Between December 26, 2002, and January 13, 2003, NMED collected eight 24-hour 

canisters samples for VOCs in the community. Several VOCs were detected in these 

samples, but all of the measured concentrations were lower than ATSDR health-based 

comparison values. The highest concentration of a VOC measured from these samples 

was 2.2 parts per billion of Freon 11 in a sample collected on January 13, 2003.  
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•	 Citizens collected nine 15-second grab samples between June 17, 2003, and August 8, 

2003. The samples were collected during times when residents detected foul odors. Some 

VOCs were detected in these samples, but all measured concentrations were lower than 

health-based comparison values. The highest concentration of a VOC measured from 

these samples was 0.9 parts per billion of total xylene in a sample collected on August 8, 

2003. Grab samples are designed to quantify the presence of VOCs during a particular 

brief period (e.g., during the presence of transient odors). Due to their very limited 

sampling durations, one-time grab samples may not be representative of community 

exposure.  

•	 NMED collected four 1-hour canisters samples for VOCs analyses in the community 

between August 5, 2002, and August 29, 2003. Several VOCs were detected in these four 

samples, but all detections were lower than ATSDR health-based comparison values. The 

highest concentration of a VOC measured in these four samples was 11.1 parts per billion 

of toluene in the sample collected on August 11, 2003. 

NMED and City of Albuquerque Airborne Particulate Monitoring Data 

ATSDR obtained the following particulate (dust) monitoring data: 

•	 PM10 data from the City of Albuquerque’s air monitoring station at 10155 Coors 

Boulevard NW in Albuquerque (EPA Site 35-001-1014) from EPA Air Now website. 

•	 PM2.5 data from the NMED air monitoring station at 4335 Meadowlark Lane in Rio 

Rancho, NM (EPA Site ID 35-043-1003) from EPA Air Now website. 

•	 PM2.5 data from the NMED portable air monitoring station near 5 Acoma Trail in
 

Corrales, NM from NMED Air Quality Bureau.
 

The City of Albuquerque collected PM10 air samples at its 10155 Coors Boulevard NW, 

Albuquerque Monitoring Station every sixth day from 1991 – 2002, and every third day from 

2002-2008. PM10 is particulate matter that has an aerodynamic diameter of less than 10 

micrometers, less than the diameter of a human hair. The Coors Boulevard air monitoring station 

was less than 1.5 miles from the Intel-New Mexico Facility (Figure 2) and downwind from Intel-

New Mexico facility during northerly and north-northwesterly winds - a frequent occurrence 

particularly during the nighttime and winter months (Appendix E).   

NMED collected PM2.5 samples at its Meadowlark Lane, Rio Rancho NM station approximately 

every third day from 1999 - 2008. PM2.5 are particles that have an aerodynamic diameter less 

than 2.5 micrometers. The Meadowlark Lane station was less than one-half mile north of the 

Intel-New Mexico facility (Figure 2) and downwind from the facility during prevailing southerly 

and south-southwesterly wind conditions that frequently occur during daytime periods 

(Appendix E).  

NMED collected daily PM2.5 samples at its portable air monitoring station, located at 5 Acoma 

Trail, Corrales, from June 2012 through November 2012. The portable air monitoring trailer, 

stationed near 5 Acoma Trail, was less than one quarter mile from the Intel-New Mexico facility. 

This location is downwind from various portion of the Intel-New Mexico facility during 

southwest, west and northwest winds because of its close proximity to the Intel-New Mexico 

facility and the size of facility. 
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ATSDR Intel – New Mexico Public Health Consultation 

The results of the Coors Boulevard PM10, Meadowlark Lane PM2.5, and Acoma Trail PM2.5 

monitoring are graphically displayed in Appendix F. 

PM: Particle Size and Public Health. 

Particulate matter smaller than 10 microns (PM10) is composed of particles and droplets with 

aerodynamic diameters of 10 microns or less—a diameter much smaller than that of human hair. EPA has 

focused on PM10 because research indicates that these particles were more likely to pass through the nose 

and mouth and enter the lungs, i.e., respirable. EPA requires that PM10 levels, measured as 24-hour 

average PM10 concentrations, do not exceed 150 µ g/m3 more than once per year (on average) over a 3-year 

period. Scientific evidence indicates that breathing in larger sizes of particulate matter, coarse particles 

(PM10), may also have public health consequences. Studies suggest that short-term exposure to PM10 may 

be linked to premature death and hospital admissions and emergency department visits for heart- and lung-

related diseases (USEPA, 2012). 

Particulate matter smaller than 2.5 microns (PM2.5) or “fine particulate”—is the subset of PM10 

composed of particles and droplets with aerodynamic diameters of 2.5 microns or less. EPA requires that 

annual average concentrations of PM2.5, averaged over three consecutive calendar years, do not exceed 12 

µ g/m3 . EPA lowered this standard from 15 to 12 µ g/m3 in 2012. EPA also maintains a 24-hour PM2.5 

standard of 35 µ g/m3 . 

Health studies indicate that breathing in PM2.5 over the course of hours to days (short-term exposure) and 

months to years (long-term exposure) can cause serious public health effects that include premature death 

and adverse cardiovascular effects. The evidence also links PM2.5 exposure to harmful respiratory effects. 

The EPA standards are intended to reduce the incidence of cardiovascular and respiratory disease 

associated with particulate exposure. 

Discussion 

Environmental Data - FTIR 

ATSDR focused on the open path FTIR monitoring data (TRC, 2005) in the 2009 Public Health 

Consultation.  ATSDR summarized open path FTIR data (Table 2) to include chemical detected, 

percent of the time the chemicals were detected, the average detection limit of the datasets, 

relative average concentrations (assuming non-detects were zero), mean concentration 

(excluding non-detections), maximum 1-hour and 24-hour levels, and health-based comparison 

values (ATSDR, 2009a). Substituting or assigning values e.g., zero, ½ the detection limit, or the 

detection limit to calculate means is no longer appropriate for censored (non-detect) 

environmental data (Antweiler and Taylor, 2008 and Helsel, 2012). Statistical methods can be 

used to estimate mean concentrations when less than 70 percent of the data points are censored. 

Unfortunately this excludes the Intel-New Mexico FTIR data (more than 70 percent censored) 

except for carbon monoxide. The measured carbon monoxide levels were below EPA National 

Ambient Air Quality Standard (NAAQS) for 1 hour and 8 hour periods of 9 and 35 parts per 

million, respectively, not to be exceeded more than once per year. Peak daily carbon monoxide 

levels coincided with morning and evening rush hour traffic.    

In ATSDR’s 2009 Public Comment Health Consultation ATSDR summarized selected 1-hour 

peaks levels (Table 3) for those chemicals having average detection limits below the 

corresponding health-based MRLs for acute exposure. In this health consultation, ATSDR 
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choose to plot limited data using data visualization methods e.g., polar frequency and polar 

annulus graphs. 

For a majority of the compounds, the lower detection limits exceeded ATSDR, EPA, or state 

agency health-based comparison values due to the open path FTIR technology. Because of this 

issue and the data quality concerns noted previously, results could not be used to determine 

potential public health issues.  

However, ATSDR did use the open path FTIR data to explore the air contaminant pattern for 

selected chemicals to gain some insight into local air pollution emissions. ATSDR plotted the 

open path FTIR data for selected chemicals using R software and openair package. ATSDR 

developed polar annulus plots for ammonia, acetaldehyde, fluorine compounds and phosgene 

and other compounds noted below. These plots provide a means of visualizing pollutant 

concentration by wind direction and time of day (for the monitoring period) as an annulus. 

ATSDR selected these compounds based on combustion sources (acetaldehyde), extensive TRI 

emissions (ammonia), association with semiconductor emissions (fluorine compounds), and 

community concern (phosgene). 

Acetaldehyde and other Compounds 

Appendix G contains a polar plot of acetaldehyde levels for the periods August 1 - 9, 2003 and 

August 21 through September 7, 2003. Acetaldehyde is produced as a by-product of combustion, 

e.g., generators, engines, including motor vehicles, and crematorium furnaces. The highest levels 

were detected when the wind was blowing from the direction of the Intel-New Mexico Plant 

between 4 PM and 8 PM on August 2, 2003. (Sara Road, a Rio Rancho waste water plant and the 

crematorium were also upwind.) The maximum value measured on August 2, 2003 (800 ppb) 

exceeded the EPA Reference Concentration of 5 parts per billion for chronic exposure. (The 

Reference Concentration is the estimate of continuous inhalation exposure to the human 

population, including sensitive groups, that is likely to be without an appreciable risk of harmful 

effects over a lifetime of exposure.) EPA and ATSDR have not established comparison values 

for short-term exposure to acetaldehyde. For the monitoring period including maximum (August 

2nd), acetaldehyde was detected 18.5 percent of the monitoring period with a mean minimum 

detection limit (MDL) of 25 ppb (TRC, 2003). Peak levels of formaldehyde and n-hexane were 

also measured between 4 PM and 8 PM on August 2, 2003 (Appendix G). This peak levels 

exceeded the ATSDR’s acute Minimal Risk Level (MRL) for formaldehyde and the Texas 

Commission on Environmental Quality’ acute Effects Screening Level (ESL) for n-hexane. 

N-hexane and formaldehyde are also formed as byproducts of combustion.  

Ammonia 

Polar annulus plots for ammonia (Appendix H) suggest Intel-New Mexico as a source of 

ammonia at night and during the early morning hours. Intel-New Mexico did not report ammonia 

stack or fugitive emissions in 2003 but reported releasing 5 pounds of fugitive emissions and 

89,700 pound of stack emissions in 2004. The levels measured by the FTIR are well below 

ATSDR’s 100 parts per billion (ppb) Minimal Risk Level (MRL) for chronic exposures to 

ammonia. The maximum 70-second reading measured 76 ppb during the August 9 through 

August 21, 2003 monitoring. Some ammonia maybe attributed to the motor vehicle traffic. Intel-

New Mexico abuts New Mexico Highway 528, a major north-south artery on the northwest side 

of the greater Albuquerque metropolitan area. 
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Carbon Tetrachloride 

Appendix I contains a polar annulus graph showing the carbon tetrachloride pattern for August 

21 through September 7, 2003. (Carbon tetrachloride has been used as a solvent in 

semiconductor manufacturing.) The carbon tetrachloride highest levels were detected when the 

wind was blowing from the northwest (from the direction of the Intel-New Mexico Plant) to the 

monitor around 7 - 8 PM. The levels of carbon tetrachloride measured were below ATSDR’s 

MRL of 30 parts per billion for long-term chronic exposure.  

Select fluorine-containing compounds 

Polar annulus plots for carbonyl fluoride, carbon tetrafluoride and hexafluoroethane indicate that 

fluorine compounds were detected downwind of the Intel-New Mexico plant (Appendix J). The 

carbonyl fluoride levels were well below the exposure guidelines designed to describe the risk to 

humans resulting from once-in-a-lifetime, or rare, exposure to airborne chemicals. ATSDR and 

EPA have not established health-based comparison values for carbon tetrafluoride and 

hexaflouroethane. 

Phosgene 

The community raised concerns about possible exposure to phosgene since this air contaminant 

was detected by the Intel-New Mexico and NMED open path FTIRs. Phosgene can be formed 

when chlorinated hydrocarbon compounds (e.g., chloroform) are exposed to high temperatures, 

such as what occurs in thermal oxidizers. Intel-New Mexico reports, however, that its exhaust 

ventilation system is designed to prevent corrosive chlorine-containing gases from being vented 

to the thermal oxidizers. This would preclude the formation of phosgene from Intel-New Mexico 

operations. 

NMED later determined the phosgene detections to be false positives through additional spectral 

analysis. ATSDR did not attempt to reevaluate false positive determinations made by NMED. 

For several reasons cited in this health consultation, ATSDR does not have confidence in the 

open path FTIR monitoring data for evaluating potential health impacts of air emissions on the 

community. Therefore, ATSDR previously recommended that Intel-New Mexico, in partnership 

with CEWG and NMED, provide information to the community on the process controls and 

safety measures that prevent the formation of phosgene during Intel-New Mexico plant 

operations. 

ATSDR used R software with the openair package to plot the phosgene detections by wind 

direction (Appendix K). The phosgene detections show a scattered pattern and do not indicate a 

specific source for the detections of phosgene. 

Phosgene levels have been measured in ambient air in the United States at levels from 22 (rural) 

to 32 (urban) parts per trillion (USEPA, 2005).  
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Environmental Data 

Particulate Monitoring 

ATSDR included and reviewed particulate monitoring data from monitors near the Intel-New 

Mexico Plant to address particulate-related air quality concerns. (ATSDR also examined the 

levels of other criteria air pollutants including carbon monoxide, nitrogen dioxide, ozone, and 

sulfur oxide). 

PM10 levels (24-hour) at the Coors Boulevard monitoring station exceeded the 24-hour EPA 

Standard of 150 µ g/m3 on 6 occasions from 1991 to 2008 (Appendix F). Weather observations 

for Albuquerque International and Double Eagle Airport (Albuquerque) indicated that high wind 

conditions occurred on each of these days, as noted in Table 2 below.  

Table 4 - Albuquerque Wind Speeds when 24-hour PM10 levels exceeded 150 µ g/m3 from 

January 1989 through August 2008 (www.epa.gov/air data, www.wrcc.dri.edu) 

Date PM10 

Concentration 

(µ g/m3) 

Coors Road Station 

(ID 35-001-1014) 

Maximum Hourly Average Wind Speed (mph)/ 

Wind Direction (at maximum wind speed) 

Albuquerque Int. Airport    Double Eagle Airport 

(KABU)     (KAGE) 

3/19/1991 151 40.3/SW Not available 

12/21/ 2001 174 40.1/W 38.0/W 

2//25/ 2002 176 29.9/NW 31.8/WNW 

4//20/2002 195 32.2/W 32.6/W 

4//6/2002 517 34.5/W 37.7/W 

6/1/2002 443 27.6/W 31.5/W 

A City of Albuquerque study estimated that 95 percent of Bernalillo County PM10 emissions in 

2004 were attributed to wind erosion (Desert Research Institute, 2006). Even though these 

elevated PM10 levels likely resulted from naturally occurring events (high wind conditions), 

these events do pose a health risk to the greater Albuquerque community. 

Twenty-four hour PM10 levels were measured from 174 - 195µ g/m3 three times during a four 

month period from December 21, 2001 to April 20, 2002. EPA’s Air Quality Index considers 

these PM10 levels to be unhealthy for sensitive groups with people with respiratory disease at 

most risk. These levels pose “Increasing likelihood of respiratory symptoms in sensitive 

individuals, aggravation of heart or lung disease and premature mortality in people with 

cardiopulmonary disease, older adults, and people of lower socio-economic status (SES)”. 

(USEPA, 2013). 

Twenty-four hour PM10 levels exceeded 400µ g/m3 twice in 2002. EPA’s Air Quality Index 

considers these PM10 levels to be hazardous with people with respiratory disease at most risk. 

These levels pose “Serious aggravation of heart or lung disease and premature mortality in 

people with cardiopulmonary disease, older adults, and people of lower SES; serious risk of 

respiratory effects in general population” (USEPA, 2013).  

31 

http:www.wrcc.dri.edu
www.epa.gov/air
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During the period of operation (1989 to 2008), the average annual PM10 levels at the Coors 

Boulevard monitoring station remained below EPA’s National Ambient of Air Quality Standard 

(NAAQS) of 50 µ g/m3 of PM10, measured on annual average. The average annual PM10 levels 

ranged from 20.3 µ g/m3 (2004) to 47.7 µ g/m3 (2002). The annual average PM10 concentration at 

Coors Boulevard air monitoring station exceeded 40 µ g/m3  two of 20 years that the station 

operated, 1989 (45.1 µ g/m3) and 2002 (47.7 µ g/m3).  

Meadowlark Lane fine particulate PM 2.5 levels (Appendix F) were below the EPA National 

Ambient Air Quality Standard of 12 µ g/m3. Annual average PM 2.5 levels ranged from 4.7 to 5.2 

µ g/m3 during operation of this monitoring station (1999-2008). All 24-hour PM 2.5 results were 

below the EPA 24-hour standard of 35 µ g/m3 . 

NMED provided results of PM 2.5 monitoring at its portable station near 5 Acoma Trail in 

Corrales NM, from June 7, 2011 through November 11, 2012 (personal communication with 

Terry Hertel, NMED, November 19, 2012). For this period, the arithmetic mean concentration 

(for 440 observations) was 5.4 µ g/m3. The highest 24-hour level measured by NMED, 40 µ g/m3 , 

was observed on June 8, 2011. This also was the only reading at 5 Acoma Trail greater than 35 

µ g/m3. Similar PM 2.5 values (35 to 48 µ g/m3) were reported at the three City of Albuquerque 

monitoring stations on June 8, 2011. During this period, the City of Albuquerque issued air 

quality alerts as the result of the Wallow, Arizona wildfire smoke plume (Albuquerque Journal, 

2011).  EPA’s Air Quality Index considers these PM2.5 levels to be unhealthy for sensitive 

groups of people with respiratory disease. The levels pose “Increasing likelihood of respiratory 

symptoms in sensitive individuals, aggravation of heart or lung disease and premature mortality 

in people with cardiopulmonary disease, older adults, and people of lower SES (USEPA, 2013).  

The New Mexico Health Department compared the rates of emergency department visits in 

Albuquerque area hospitals during the period when the Wallow fire affected the Albuquerque 

airshed to the period prior to the fire (Resnick, Woods, Krapfl and Toth, 2013). They observed 

increased risk of emergency department visits for respiratory and cardiovascular conditions, for 

all ages, during this period (June 1 through June 13, 2011). 

Despite the infrequent PM 2.5 and PM10 excursions from wind storms and wildland fires, the 

greater Albuquerque area’s airshed is in compliance with the National Ambient Quality 

Standards (NAAQS) for carbon monoxide, nitrogen dioxide, ozone, PM 2.5 and PM10, and sulfur 

dioxide (USEPA, 2014e).  

Crystalline Silica 

The community raised concerns about the possibility of exposure to crystalline silica from Intel-

New Mexico Plant air emissions. Intel-New Mexico uses hexamethyldisilizane (HMDS), a 

silicon-based compound, in semiconductor lithography processes. HMDS is evaporated and 

captured in process exhaust. HMDS hydrolyzes in humid air to trimethylsilanol (TMS) and 

ammonia (NH3). TMS can dimerize (change) in the presence of oxygen, or on specific types of 

adsorption media, to form hexamethyldisiloxane (HMDSO). Saturated vapor of HMDS (i.e., 

xylene or toluene solvent) is injected onto a quartz surface layer and thermally decomposed to 

form a dense silica as a coating to the wafer surface. This process does not exhaust any HMDS 

or silica to the RTOs stacks, but as by-products such as solvent vapors, TMS or HMDSO and 

NH3 may be released. Although not expected, in an event of unsuccessful chemical vapor 
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deposition (CVD) process, build up in RTOs of HMDS CVD by-products may occur. It is 

unlikely that crystalline silica would be present, but amorphous silica contained in products of 

silylation (process of converting organic compounds into organo-silicon compounds) may be 

present additionally to ammonia (Seguin et al. 2008; Zhan et al., 2005; Luo et al., 2007).   

The formation of crystalline silica from amorphous silica dioxide (found in HMDS) requires 

extreme temperature and slow cooling times (NIOSH 2003). The transformation also depends on 

other parameters including, pressure, run duration and state of the starting materials i.e., 

crystallinity and initial structural perfection (Wahl et a. 1961; Bettermann and Liebau, 1975). 

Previous sampling by Intel-New Mexico did not detect the presence of crystalline silica in the 

thermal oxidizer air stream exhaust (Intel Corporation, 2004). In 2009, ATSDR recommended 

additional bulk sampling of thermal oxidizer residue for crystalline silica to verify this finding. 

In 2010 and 2011, the CEWG investigated community concerns about possible crystalline silica 

air emissions from Intel-New Mexico thermal oxidizers. The CEWG established the Silica 

Testing Task Force (STTF) to design and carry out an evaluation of crystalline silica emissions 

from the Intel-New Mexico thermal oxidizers (CEWG, 2011). The objectives of the STTF were 

to: 1) determine whether crystalline silica concentrations were above a CEWG provisional level 

of 1 µ g/m3 annual average at the Intel-New Mexico fence-line, and 2) determine whether the 

levels and size distribution of crystalline silica emitted from recuperative thermal oxidizers 

(RCTO) stacks constitute a public health concern. 

The Task Force planned and conducted the air sampling plan for crystalline silica emissions, 

with assistance of Environmental Resource Management (an Intel-New Mexico contractor). The 

sampling collection was observed by community members. The National Institute for 

Occupational Safety and Health (NIOSH) directed the laboratory analyses of air samples. The 

sample analyses were performed by a NIOSH contract laboratory (Bureau Veritas, Inc.) that is 

accredited by the American Industrial Hygiene Association (AIHA).  

The Task Force’s sampling followed EPA reference methods noted in Appendix L and the 

NIOSH Analytical Method 7500. One of the methods (EPA Reference Method 17) was modified 

to prevent elevated exhaust stream temperature from degrading the sample filters. Exhaust 

stream samples were collected using Teflon™ coated glass fiber filters. Sampling was conducted 

simultaneously in all five thermal oxidizer stacks (3-Munters and 2-Durr) within volatile organic 

compound (VOC) abatement systems. The Task Force’s testing protocol took into account 

potential changes in production levels. 

Twenty individual test runs (samples) were collected over 4-hour periods during 2 early morning 

(12 AM – 4 AM) and 2 later mornings (8AM -12 PM). The glass filters were weighed 

(gravimetric analysis) for particulate (dust) loading. Crystalline silica analysis was performed 

using X-ray diffraction spectrometry in accordance with NIOSH Method 7500. 

The silica test plan including sampling, laboratory analysis, data analysis and follow-up actions 

were reviewed by the stakeholders in advance of the sampling effort. Air samples and field 

blanks were maintained in a chain-of-custody from sample collection through receipt by the 

accredited contract laboratory. NIOSH performed quality assurance of the laboratory data. 
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Emissions were calculated in pound per hour based on filter mass loading and air sample 

volume. Dispersion models were performed to estimate fence line concentrations.  

The testing determined that overall particulate matter (PM) emissions for the five thermal 

oxidizer exhausts was 0.066 lbs/hr. NMED allows Intel-New Mexico to release up to 1.0 

lbs/hour of particulate emissions under its current air permit.  

Particulate matter was found on all thermal oxidizer exhaust samples. Crystalline silica was 

detected and measured on only one of the 20 filters. This sample, from Munters TO-3, yielded a 

quartz concentration of 103.1 µ g/m3 and emission of 0.0005 lbs/hr. Based on this information, 

the Task Force estimated a fenceline crystalline silica concentration of 0.0016 µ g/m3. This level 

is well below the CEWG’s provision level of 1 µ g/m3, as an annual average. CEWG noted that 

even if all particulate measured during the testing were assumed to be silica, the fenceline 

crystalline silica concentrations would be less than 1 µ g/m3. The Task Force concluded that there 

was no potential public health concern from crystalline silica emissions. In summary, the results 

from initial Intel-New-Mexico bulk sampling collected in 2004, the findings of the Silica Testing 

Task Force, and the literature review suggest that it is unlikely that crystalline silica is released 

from Intel-New Mexico’s thermal oxidizers in the chemical vapor deposition process. 

The absence of elevated PM2.5 at NMED Meadowlark and 5 Acoma Trail air monitoring stations, 

and PM10 at Coors Boulevard air monitoring station, are consistent with this observation. EPA 

has not established an air quality standard for crystalline silica but it is a component of PM2.5 and 

PM10. EPA estimates that PM10 in U.S metropolitan areas contains up to 10 percent crystalline 

silica. EPA concluded in its Health Assessment of Crystalline silica (USEPA, 1996b) that “for 

healthy individuals not compromised by other respiratory ailments and for ambient environments 

expected to contain 10% or less crystalline silica fraction in PM10, maintenance of the 50 µ g/ m3 

annual National Ambient Air Quality Standard for PM10 should be adequate to protect against 

silicotic effects from ambient crystalline silica exposures”. 

The state of California has established a Recommended Exposure Limit (REL) of 3 µ g/ m3 for 

crystalline silica, measured as respirable dust (a 50% cut-point at 4 µm particle aerodynamic 

diameter) to prevent silicosis (OEHHA, 2005) in the general public. 

Health Concerns/Issues 

Idiopathic Pulmonary Fibrosis (IPF) 

In response to community concerns about purported high rates of idiopathic pulmonary fibrosis 

in Corrales, New Mexico Department of Health (NMDOH) conducted an epidemiologic 

investigation (Appendix M). NMDOH identified 10 potential cases of idiopathic pulmonary 

fibrosis in Corrales. Of these ten, NMDOH identified one confirmed and two suspect cases of 

idiopathic pulmonary fibrosis. Six of the ten cases were classified as other types of lung disease, 

e.g., chronic obstructive pulmonary disease (COPD), sarcoidosis, and hypersensitivity 

pneumonitis. Another case was excluded because the person developed lung disease prior to 

moving to Corrales. Using census data, NMDOH calculated the idiopathic pulmonary fibrosis 

prevalence rate (based on one confirmed case) for Corrales and compared it to Bernalillo County 

prevalence rates. NMDOH concluded that “an IPF cluster was not identified”.    
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Amyotrophic lateral sclerosis (ALS) in the Community 

ATSDR received reports that 10 persons in the Rio Rancho - Corrales community have been 

diagnosed with Amyotrophic Lateral Sclerosis (ALS), also known as Lou Gehrig’s disease. ALS 

is a fatal condition that affects the nerve cells that make muscles work. ALS causes the muscles 

to become weak which leads to paralysis. Approximately 80% of those with the disease die 

within 2-5 years of diagnosis. The cause(s) of ALS are not well known in most cases.  About 5– 

10 percent of ALS cases occur within families with a history of the disease. Age is also a risk 

factor for ALS. Most people find out they have it when they are between the ages 55 and 75 

(ATSDR, 2014).  

An estimated 20,000–30,000 people in the United States have ALS and about 5,000 people are 

diagnosed with ALS each year. Because records on ALS have not been kept uniformly 

throughout the country, it is difficult to accurately estimate the number of ALS cases, i.e., the 

prevalence of ALS in the United States (ATSDR, 2013). Without an accurate baseline for 

comparison and sufficient reporting to calculate stable state and local ALS rates ATSDR cannot 

determine whether the 10 reported ALS cases in the Rio Rancho-Corrales area are greater than 

expected. ATSDR has developed the National ALS Registry to improve understanding the 

incidence and prevalence of ALS in the United States. The Registry may help to determine 1) 

demographic factors (such as age, race or ethnicity, gender, and family history of individuals 

diagnosed with ALS) associated with the disease and 2) identify environmental and occupational 

risk factors that may be associated with the disease. U.S residents who have been diagnosed with 

ALS are encouraged to join the National ALS Registry. Additional information can be found at 

https://wwwn.cdc.gov/als/ALSCreateAccount.aspx (ATSDR, 2014). 

Occupational Epidemiology Studies 

Occupational epidemiology studies have been helpful in evaluating potential occupational health 

hazards for semiconductor workers. These studies may be somewhat useful in evaluating 

community health concerns. While the general public (i.e., community) may be more sensitive to 

chemical exposures than are workers, community exposures to air contaminants are typically 

much lower than workplace exposures. Moreover, community exposure to semiconductor 

emissions is less likely to involve multiple pathway exposure (e.g., inhalation and dermal). 

Occupational epidemiology studies, including one semiconductor industry-funded study, found 

some evidence of increased spontaneous abortions among women working at semiconductor 

facilities (Schenker, 1995). These reports prompted Intel-New Mexico in the mid-1990s to 

remove, or limit, glycol ethers in the manufacturing process. The last year that Intel-New Mexico 

reported releasing greater than 1,000 pounds of glycol ethers via air emissions was 1994 

(USEPA, 2014c). 

In 2007, the University of Alabama published the results of one of the largest cancer study of 

semiconductor workers to date. Funded by IBM, this study found fewer expected cases of cancer 

among semiconductor workers compared with the general population (Bender et al 2007). Yet 

this study has some important limitations: 1) the young age of the workers compared with the 

general population, 2) possible selection bias due to temporal and geographical restrictions, and 

3) lack of chemical-specific exposure information (Bender et al 2007). 
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The Semiconductor Industry Association funded Vanderbilt University to conduct a cancer 

epidemiology study of 100,000 semiconductor workers, employed between 1968 and 2002. 

Researchers reported that wafer fabrication was not associated with increased rates of cancer 

mortality (Boice et al, 2010).  This study’s limitations were similar to the Bender study i.e., 

young work force and lack of detailed exposure measurements.   

Odors and Health 

Corrales residents report noticing various odors, including burnt coffee, solvent, and acetone-like 

odors (Petitioner 2004; NMED 2004c). The reported symptoms included a “seizing feeling in the 

upper respiratory tract,” temporary loss of vision, breathlessness, sinus irritation, pneumonia, 

nightmares, and insomnia. Some residents reported numerous complaints about these odors, 

often describing them as “burnt coffee-like”. Residents continue to detect odors and report odor 

complaints to Intel-New Mexico and NMED. Odors are reported most often in the late evening 

and early morning periods by residents living southeast of the plant. The odor is frequently 

reported as strong “burnt coffee”. This time of day is indicative of stable atmospheric conditions 

of no wind or light wind blowing from the south-southwest from the Intel-New Mexico Plant 

toward Corrales (Appendix D). It is not possible to identify the source of the odor without 

additional information. A number of chemicals are described as having “burnt” odor. These 

include butyraldehyde, tetramethylpyrazine, and pyridine. Some of these compounds are used in 

the semiconductor manufacturing industry. 

NMED previously reported that the majority of complaints were made by a limited number of 

persons who live on the hillside east of the plant. Despite high rates of non-detections, Intel-New 

Mexico’s open path FTIR monitoring results suggest that some chemicals may be found in the 

community at levels above their corresponding odor thresholds during short periods. These 

chemicals include acetaldehyde which is a chemical often associated with fuel combustion. 

Intel-New Mexico emits chemicals (e.g., ammonia, hydrochloric acid) capable of resulting in 

unpleasant odors in the community, but the facility has implemented several strategies to reduce 

emission of such odorous substances. Thermal oxidizers that have operated at the facilities for 

many years reduce emissions of odorous substances. Exposures to these odorous substances, 

however, may have been greater before the thermal oxidizers were installed and may continue to 

be higher when the thermal oxidizers are shut down for maintenance. To further address this 

issue, Intel-New Mexico has taken steps to reduce substantially the down time of air pollution 

control equipment through the installation of redundant thermal oxidizers. 

The semiconductor industry recognizes the management of ammonia waste streams as a 

particular challenge (Sherer, 2005). Ammonia gas streams should be separated from acid gas 

streams since the ammonium compounds can pass through scrubbers. Intel-New Mexico has 

recently installed three new ammonia waste treatment systems. This action, along with new 

greenhouse gas control measures (Intel, 2012) may help reduce plant-associated odors. 

Other odor-producing industries are present near Intel-New Mexico and include a high traffic 

state highway, motor vehicle fuel-filling stations, a crematorium, a waste water treatment plant, 

and agricultural operations. These sources are all within close proximity to Intel-New Mexico 

and may contribute to odors detected by the community. 

The relationship between odor and human health is not fully understood. Odors are complex and 

therefore quantifying odorous compounds is difficult. Also human detection of and response to 
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odors varies greatly. Unpleasant environmental odors have been traditionally recognized as 

“warning” signs of potential risks to human health and not direct triggers of health effects. 

Odors from environmental sources may cause health symptoms, depending on many individual 

and environmental factors.  Adverse health symptoms such as headaches and nausea have been 

associated with environmental odors (Shiffman and Williams, 2005, Aatamila et al. 2011). One 

recent study suggests that perceived pollution and health risk perception may play an important 

role in determining whether environmental odors result in annoyance and health symptoms 

(Claeson et al, 2013). Another recent study suggests a dose–response association between low 

level ammonia exposure from environmental odors in residential outdoor settings and 

psychosocial effects (Blanes-Vidal et al, 2014). 

ATSDR and EPA have established their comparison values (i.e., Minimal Risk Levels and 

Reference Concentrations) based on adverse toxicological effects rather than odor perception. 

Consequently, ATSDR bases its public health conclusions on exposure to environmental 

contaminants in excess of health-based screening values rather than on the presence of odors. 

Limitations 

Several important limitations influence this health consultation and ATSDR’s ability to draw 

conclusions from this data review. These limitations include but are not limited to: 

Environmental Data: 

•	 The 2003–2004 sampling and monitoring data span a total of approximately 10 weeks. 

While those data provide some limited insight into air quality during those periods, the 

data quality is not sufficient to evaluate for a public health determination.  

•	 Also, because of the frequent changes in plant processes, production levels, and pollution 

control equipment, the 2003-2004 data are not representative of conditions during other 

periods.  

•	 Open Path FTIR monitoring provides contaminant concentrations averaged over the 

beam length (around 100 meters). It does not provide maximum concentrations within 

that distance. 

Air Dispersion Modeling 

•	 EPA continues to refine its air dispersion modeling program. Overall modeling provides 

more accurate exposure estimates over long-term periods at greater distances from 

specific sources like the Intel-New Mexico facility.   

•	 The accuracy of the modeling is dependent on accurate emissions (input) data. 
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Conclusions and Recommendations 

Volatile Organic Compound (VOC) and acid aerosol air emissions 

ATSDR cannot accurately evaluate volatile organic compounds (VOCs) and acid 

aerosols near the Intel-New Mexico facility. Therefore, ATSDR cannot determine 

whether these compounds could harm people’s health.  

The open path FTIR data were not sufficiently sensitive and reliable to draw 

health conclusions. Additional air monitoring data are not available to make this 

health determination. 

The principal public health protection from Intel-New Mexico air emission 

resides with effective administration and compliance of a valid air permit. NMED 

has issued an air permit to the Intel-New Mexico facility that allows for the 

release of specific quantities of, carbon monoxide, Hazardous Air Pollutants 

(HAPs), nitrogen oxides, total suspended particulate and VOCs calculated on a 

rolling 12-month average system. Effective administration and enforcement of the 

Intel-New Mexico facility air permit is essential to maintaining air quality, i.e., 

preventing harmful exposure to the plant’s air emissions (including short-term 

exposures), particularly to community members directly downwind of the facility. 

Recommendations 

As the result of its 2009 compliance inspection, EPA has noted several areas of concern 

and one area of non-compliance. Follow-up of these areas of concern noted in the EPA 

inspection are necessary to confirm the adequacy of the air permit’s public health 

protections and improve the community’s overall confidence in the air permit. 

ATSDR encourages NMED, CEWG and Intel-New Mexico to evaluate the need to 

conduct additional air modeling, and possibly air monitoring for validation, following the 

results of any additional Intel-New Mexico air pollution control equipment stack testing 

i.e., acid scrubbers and RTOs, required in follow-up to EPA’s 2009 compliance 

inspection. Particular attention should be given to acid aerosols and VOCs that may result 

in health effects from short-term exposure. EPA Region 6, NMED and Intel-New Mexico 

are encouraged to communicate the resolution of air permit and enforcement issues 

identified from the EPA’s 2009 inspection of the Intel-New Mexico facility to the 

community. 

ATSDR encourages NMED to evaluate whether air modeling should include other local 

point emission sources e.g., crematoriums. 

Residents concerned about air emissions from the Intel-New Mexico Plant can voice their 

questions and comments through participation in the Community Environmental 

Working Group (CEWG) meetings. The CEWG provides a forum for addressing the 

community’s environmental and public health concerns related Intel-New Mexico air 

emissions and communicating findings and actions. 

Carbon Monoxide 
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Conclusions 

ATSDR concludes that breathing carbon monoxide from the Intel-New Mexico facility in 

2003-2014 will not harm people’s health. 

The measured levels of carbon monoxide in 2003 and 2004 using the open path 

FTIR were below levels of health concern and EPA’s National Ambient Air 

Quality Standards. 

Recommendation 

None 

Crystalline Silica 

Conclusion 

ATSDR concludes that crystalline silica emissions from the Intel New-Mexico facility 

are not expected to harm people’s health.  

The Silica Task Force’s crystalline silica emissions testing and long-term ambient 

particulate monitoring for PM10 and PM2.5 do not indicate that community 

members are exposed to elevated levels of crystalline silica.   

Recommendation 

No recommendations are provided. 

Environmental Odors 

Conclusion 

ATSDR has received numerous environmental odor complaints from residents living 

immediately southeast of the Intel-New Mexico facility. Some of these odors may be 

related to the Intel-New Mexico plant air emissions. In some studies, environmental 

odors have been associated with health symptoms (Schiffman and Williams, 2015; 

Aatamilia et al, 2011). 

Residents living immediately southwest of the Intel-New Mexico facility have 

reported environmental odors during late evening and early morning periods when 

local wind rose data indicate that the Intel-New Mexico is frequently upwind of 

these residents. Other sources may include the crematorium near the northeast 

side of the Intel-New Mexico facility. 
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Recommendation 

ATSDR encourages Intel-New Mexico to continue its ongoing efforts to reduce and 

control air emissions through improvements in its engineering and administrative 

controls. Avoiding operations that may result in uncontrolled air emissions during periods 

of atmospheric stability (late night and early morning), to the extent feasible, may reduce 

community odor complaints. The CEWG provides a forum for Intel-New Mexico to 

review their odor complaint reporting and investigating activities, particularly those 

related to the “burnt coffee odor” complaints. 

Idiopathic Pulmonary Fibrosis 

Conclusion 

New Mexico Health Department conducted an epidemiologic investigation of the ten 

alleged cases in the Corrales New Mexico area in 2011. New Mexico Health Department 

did not observe a cluster of Idiopathic Pulmonary Fibrosis (IPF) in this investigation. 

Recommendation 

Area residents concerned that a specific disease or health concern may be attributed to 

environmental exposure can request that their physicians report this information to 

epidemiology and response division, NM Department of Health, P.O. Box 26110, Santa 

Fe, NM 87502-6110; or call 505-827-0006. 

Amyotrophic lateral sclerosis 

Conclusion 

ATSDR cannot determine whether the ten purported cases of Amyotrophic lateral 

sclerosis (ALS) represent an increased rate. 

The prevalence rate of ALS has not been well established and sufficient reporting 

data are not currently available to calculate state and local ALS rates. 

Recommendation 

New Mexico residents who have been diagnosed with ALS are encouraged to participate 

in ATSDR’s ALS registry. This registry will be used to examine potential risk factors for 

ALS. ATSDR’s ALS registry is accessible at http://wwwn.cdc.gov/ALS/Default.aspx. 
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Particulate Matter 

Conclusion

 ATSDR concludes that exposure to coarse airborne particulate (PM10) may harm 

people’s health in the greater Albuquerque area, including Rio Rancho and Corrales 

communities, during infrequent high wind conditions. Persons with respiratory disease 

are most vulnerable to exposure to elevated PM10 levels. Exposure to excess PM10 

increases the likelihood of respiratory symptoms in sensitive individuals, aggravation of 

heart or lung disease and premature mortality in people with cardiopulmonary disease, 

older adults, and people of lower SES. Extremely high exposures may result in 

respiratory effects in the general population. 

PM10 levels exceeded the Environmental Protection Agency’s 24-hour standard of 

150 micrograms per cubic meter (µ g/m3) for PM10 during six high wind events 

from 2000 to 2008.  

ATSDR concludes that fine airborne particulate (PM2.5) may harm people’s health to the 

Rio Rancho and Corrales communities (and greater Albuquerque) during large wildland 

fires that periodically occur in the Southwestern United States. 

PM2.5 levels in the Albuquerque area exceeded the Environmental Protection 

Agency’s 24-hour standard of 35 micrograms per cubic meter (µ g/m3) for PM2.5 

in June 2011 when the greater Albuquerque airshed was impacted by Wallow 

Arizona wildlands fire. 

Recommendation 

Area residents, particularly sensitive groups, are urged to take action to avoid exposure to 

unhealthy air from dust storms and wildland fires by following recommendations noted in 

the EPA Air Quality Index at http://airnow.gov/ (for Albuquerque) or 

http://www.cabq.gov/airquality/. 

41 

http://www.cabq.gov/airquality
http:http://airnow.gov


         

  

 

 

  

  

 

   

 

 

   

  

   

 

 

  

   

 

 

 

 

 

 

 

   

 

 

 

 

 

ATSDR Intel – New Mexico Health Consultation 

Preparers of Report 

Peter J. Kowalski, MPH, CIH 

Environmental Health Scientist, Science Support Branch 

Division of Community Health Investigations 

Agency for Toxic Substances and Disease Registry 

Debra Gable, MS 

Regional Representative, Region 10 

Division of Community Health Investigations 

Agency for Toxic Substances and Disease Registry 

Custodio V. Muianga, PhD., MPH. 

Senior Service Fellow 

Division of Community Health Investigations 

Agency for Toxic Substances and Disease Registry 

Reviewed by: 

Susan McAfee Moore, Chief 

Science Support Branch 

Division of Community Health Investigations 

Agency for Toxic Substances and Disease Registry 

42 



         

  

   

  

 

  

   

  

  

 

  

   

 

 

 

  

     

 

 

  

  

  

    

 

  

 

    

 

 

  

 

 

  

 

ATSDR Intel – New Mexico Health Consultation 

References 

Aatamila M, Verkasalo PK, Korhonen MJ, Suominen AL, Hirvonen MR, Viluksela MK, 

Nevalainen A. 2011. Odour annoyance and physical symptoms among residents living near 

waste treatment centres. Environ Res 111:164–170 

[ATSDR] Agency for Toxic Substances and Disease Registry. 2005. Public Health Guidance 

Manual. Atlanta: US Department of Health and Human Services. Available online at: 

http://www.atsdr.cdc.gov/HAC/PHAManual/toc.html . Last accessed on September 12, 2014. 

[ATSDR] Agency for Toxic Substances and Disease Registry. 2009a. Review of Air Quality 

Data. Intel Corporation – New Mexico Facility. Public Health Consultation – Public Comment 

Release. Atlanta: US Department of Health and Human Services. Available online at: 

http://www.atsdr.cdc.gov/HAC/pha/IntelNewMexico/IntelNewMexico01292009.pdf Last 

accessed on September 12, 2014. 

[ATSDR] Agency of Toxic Substances and Disease Registry. 2009b. Letter from 

Susan Moore to New Mexico Environment Department. Atlanta: US Department of Health and 

Human Services. January 30, 2009. 

[ATSDR] Agency of Toxic Substances and Disease Registry. 2013. National Amyotrophic 

Lateral Sclerosis (ALS) Registry  What is ALS? Atlanta: US Department of Health and Human 

Services.  http://wwwn.cdc.gov/ALS/WhatisALS.aspx  Last accessed on September 12, 2014. 

Albuquerque Journal. 2011. New Air Quality Alert Issued by ABQ Because of Wildfire Smoke. 


Albuquerque, NM. June 9. 


Antweiler RC, Taylor HE. 2008.  Evaluation of Statistical Treatments of Left-Censored
 

Environmental Data using Coincident Uncensored Data. Environ. Sci. Tecnol., 42, 3732–3738. 


[ASTM] American International American Standards Testing and Methods. 2007. Standard
 

practice for Open Path Fourier Transform Infrared (OP/FTIR) monitoring of gases and vapors in
 

air, West Conshohocken, PA. ASTM E1982-98. 


[BAAQMD]. Bay Area Air Quality Management District. 2012. Permit Handbook. Section 11.6
 

Cermatories. San Francisco. October 15. 


Available online at: http://hank.baaqmd.gov/pmt/handbook/rev02/PH_00_05_11_06.pdf
 

[last accessed September 11, 2014].
 

Bender TJ, Beall C, Cheng H, Herrick R , Kahn AR, Matthews R, et al. 2007. Cancer incidence 

among semiconductor and electronic storage device workers. Occup Environ Med 64:30–36. 

Bettermann, P., Liebau, F. 1975. The transformation of amorphous silica to crystalline silica 

under hydrothermal conditions. Contributions to Mineralogy and Petrology. 53: 25-36. 

43 

http://hank.baaqmd.gov/pmt/handbook/rev02/PH_00_05_11_06.pdf
http://wwwn.cdc.gov/ALS/WhatisALS.aspx
http://www.atsdr.cdc.gov/HAC/pha/IntelNewMexico/IntelNewMexico01292009.pdf
http://www.atsdr.cdc.gov/HAC/PHAManual/toc.html


         

  

   

  

 

 

  

 

  

  

 

    

 

 

   

  

 

    

 

 

 

 

  

   

 

 

  

 

  

ATSDR Intel – New Mexico Health Consultation 

Boice JD Jr, Marano DE, Munro HM, Chadda BK, Signorello LB, Tarone RE, Blot WJ, 

McLaughlin JK. 2010. Cancer mortality among US workers employed in semiconductor wafer 

fabrication. J Occup Environ Med. Nov;52(11):1082-97. 

Bureau of the Census. 2012a. State & County QuickFacts, Sandoval County, New Mexico. 

Washington: US Department of Commerce; 2012. Available at: 

http://quickfacts.census.gov/qfd/states/35/35043.html [last accessed September 11, 2014]. 

Bureau of the Census. 2012b. State & County QuickFacts, Rio Rancho, New Mexico. 

Washington: US Department of Commerce. Available from: 

http://quickfacts.census.gov/qfd/states/35/3563460.html  [last accessed September 11, 2014]. 

Bureau of the Census. 2012c. State & County QuickFacts, Corrales, New Mexico. Washington: 

US Department of Commerce. Available from: 

http://quickfacts.census.gov/qfd/states/35/3517960.html  [last accessed September 11, 2014]. 

Carslaw DC and Ropkins K. 2012. openair — an R package for air quality data analysis
 

Environmental Modeling and Software 27-28, p52-61.  


Community Environmental Working Group. 2013. HF Modeling Task presentation by Mike
 

Williams. November 19, 2013. Rio Rancho NM. 


Available online at: http://www.cewg.org/spikes-study-hydrogen-flouride/
 

Last accessed February 10, 2014. 


Desert Research Institute. 2006. Bernalillo County PM10 Emission Inventory for 2004. Prepared 

for the City of Albuquerque. Las Vegas NV. April 27, 2006. 

http://www.cabq.gov/airquality/pdf/berncoei042706.pdf  (last accessed September 11, 2014). 

Helsel D.R. 2012. Statistics for Censored Environmental Data Using Minitab and R, 2nd Edition. 

Wiley: Hobeken NJ. 

Environmental Resources Management (ERM).  2005. RM, Risk Assessment for the Intel Rio 

Rancho facility: project summary and overview. Greenwood Village, CO; 2005 July 22. 

Gradient Corporation. 2004. Human Health Risk Characterization, Corrales Environmental 

Health Air Quality Evaluation. Cambridge, MA; March 25. 

Intel Corporation. 2004. Silicon dioxide characterization from Intel, NM recuperative thermal 

Oxidizers. Santa Clara. April 28.  

44 

http://www.cabq.gov/airquality/pdf/berncoei042706.pdf
http://www.cewg.org/spikes-study-hydrogen-flouride
http://quickfacts.census.gov/qfd/states/35/3517960.html
http://quickfacts.census.gov/qfd/states/35/3563460.html
http://quickfacts.census.gov/qfd/states/35/35043.html


         

  

 

 

 

 

 

   

  

 

 

   

 

  

 

 

  

  

 

 

 

 

 

 

  

 

  

     

 

 

 

 

 

 

  

 

 

 

 

ATSDR Intel – New Mexico Health Consultation 

Intel Corporation. 2007. Intel site operations presentation to the Community Environmental 

Working Group. Intel-New Mexico, 2007 September. Santa Clara, CA. Available from: 

http://www.intel.com/community/newmexico/neighborrelations/2007_10_IntelSiteOperations.pd 

f  [Last accessed January 6, 2009] 

Intel Corporation. 2010. EPA 114 Inspection Report December Update to CEWG. Presentation 

to Community Environmental Working Group by Sarah Chavez,  December, 2010 

Intel Corporation. 2010. Intel Corporation Annual Report and Form 10-K. December 25, 2010 

Santa Clara, CA. http://www.intc.com/intelAR2010/download/index.html last access October 2, 

2013. 

Intel Corporation. 2012. Summary of Intel Permit Update. Presentation to Community 

Environmental Working Group by Sarah Chavez.  October 17, 2012.  Last accessed January 13, 

2013. 

Intel Corporation. 2013. Intel in New Mexico. Santa Clara, CA. Available from: 

http://www.intel.com/community/newmexico/index.htm. Last access on September 12, 2014. 

Koracin, D, Watson, J. G. 2003. Disperson Modeling Anlaysis for the Village of Corrales, NM. 

Worldwide Environment Corporation. Reno NV. March 2004. 

Lee CW, Mohr SN, and Weisel CP. 2001. Toxicokinetics of human exposure to methyl tertiary 

-butyl ether (MTBE) following short-term controlled exposures. J Exp Anal and Env Epi (11), 

67–78. 

Lioy PJ, Weisel CP, Jo W, Pelizzari E, and Raymer JH. 2001. Microenvironmental and personal 

measurements of methyl tertiary butyl ether (MTBE) associated with automobile use 

activities. J Exposure Anal Environ Epidemiol 4(4):427–41.  

Luo, JT., Wu WF., Wen, HC., Wan, BZ., Chang, YW., et al.  2007. The roles of hydrophobic 

group on the surface of ultra-low dielectric constant porous silica film during thermal treatment. 

[NMED] New Mexico Environment Department. 2003a. Corrales Toxic Air Pollutant Emission 

Inventory Report. Santa Fe; September. 

[NMED] New Mexico Environment Department. 2003b. Quality assurance project plan for 

ambient air toxic monitoring in Corrales, New Mexico. Santa Fe: State of New Mexico 

Environment Department; May. 

45 

http://www.intel.com/community/newmexico/index.htm
http://www.intc.com/intelAR2010/download/index.html
http://www.intel.com/community/newmexico/neighborrelations/2007_10_IntelSiteOperations.pd


         

  

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

  

 

  

   

 

 

 

 

 

  

 

 

   

 

 

  

 

 

  

 

 

 

 

ATSDR Intel – New Mexico Health Consultation 

[NMED] New Mexico Environment Department. 2004a. Press Release: “Environment 

Department Releases Human Health Risk Study for Corrales Airshed” Santa Fe: State of New 

Mexico Environment Department; March 26. 

[NMED] New Mexico Environment Department. 2004b. Corrales Project 2003 Monitoring Data 

Report Air Quality Bureau. Santa Fe, NM; January. 

[NMED] New Mexico Environment Department. 2004c. Corrales Environmental Health 

Evaluation Community Process Summary Report. Santa Fe; June. Available from: 

http://www.nmenv.state.nm.us/aqb/projects/Corrales/report/Summary-Project-Report.pdf. 

Last accessed on September 12, 2014. 

[NMED] New Mexico Environment Department.  2012. New Source Review Air Permit, Intel 

Corporation - NM Facility, Permit 325M11R4. Santa Fe; December 5, 2012. 

[NMED] New Mexico Environment Department.  2013. Statement of Basis – Narrative for Title 

V Permit, Intel Corporation - NM Facility, Permit No(s): P-257 and 325M11R5. Santa Fe; 

December 20. 

[NMED] New Mexico Environment Department.  2014.  Comments to Draft Intel-New Mexico 

Facility Health Consultation February 10, 2014. Letter from Daren K Zigich, PE to Peter 

Kowalski, March 27. 

[OEHHA] Office of Environmental Health Hazard Assessment. 2005.  Chronic Toxicity 

Summary of Respirable Crystalline Silica. California Environmental Protection Agency. 

Sacramento, CA. 

http://oehha.ca.gov/air/chronic_rels/pdf/SILICAcREL_FINAL.pdf 

Last accessed on October 8, 2014. 

Petition Letter regarding the Intel-New Mexico Site. 2004. Community member’s letter to 

ATSDR. Atlanta, Georgia; July 19 (Petitioner’s name withheld). 

Radford J. 2005. Health survey statistics link proximity to Intel with illness. Corrales Comment. 

Corrales, NM; 2005 November 24. 

Resnick, R, Woods B, Krapfl H, and B Toth.  2013. Health Outcomes Associated with Smoke 

Exposure in Albuquerque, New Mexico during the 2011 Wallow Fire.  New Mexico 

Epidemiology. Volume 2013, Number 6. 

https://nmtracking.org/media/cms_page_media/17/ER%20Smoke%20and%20Health%20061420 

13.pdf  last accessed September 11, 2014. 

46 

https://nmtracking.org/media/cms_page_media/17/ER%20Smoke%20and%20Health%20061420
http://oehha.ca.gov/air/chronic_rels/pdf/SILICAcREL_FINAL.pdf
http://www.nmenv.state.nm.us/aqb/projects/Corrales/report/Summary-Project-Report.pdf


         

  

 

 

  

 

   

 

  

  

 

 

  

 

 

     

 

    

 

 

        

 

 

 

 

 

  

   

 

 

   

  

 

  

 

  

 

  

  

ATSDR Intel – New Mexico Health Consultation 

Schiffman SS, Williams CM. 2005. Science of odor as a potential health issue. J Environ Qual. 

2005 Jan-Feb;34(1):129–38.  

Schenker MB, Gold EB, Beaumont JJ, Eskenazi B, Hammond SK, Lasley BL, McCurdy SA, 

Samuels SJ, Saiki CL, Swan SH.  1995. Association of spontaneous abortion and other 

reproductive effects with work in the semiconductor industry. Am J Ind Med. Dec;28(6):639 

-59. 

Seguin, K., Dallas, AJ, Weineck, G. 2008. Rationalizing the mechanism of HMDS degradation 

in air and effective control of the reaction byproducts.Proc. of SPIE 6922: Metrology, Inspection, 

and Process Control of Microlithography 692230-5. 

Sherer J. Michael. 2005. Semiconductor Industry Wafer Fab Exhaust Management. CRC Press. 

Boca Raton FL.  

Shoemake, T. 2010 Climatology of High Wind Warning Events for Northern and Central New 

Mexico: 1976-2005. Albuquerque, National Weather Service, May 

http://www.srh.noaa.gov/media/abq/LocalStudies/hww_studyBTS2010.pdf 

Last accessed September 11, 2014. 

Stewart S. 2007. Manufacturing Constraints – Reducing Volatile Organic Compound Air 

Emissions. Presentation at the International Symposium on Semiconductor Manufacturing. 

October 15-17. Santa Clara. ISSM Paper ES-0-216. 

[TCEQ] Texas Commission on Environmental Quality. 2007. n-Hexane Development Support 

Document. Austin.     

Available online at: 

http://www.tceq.texas.gov/assets/public/implementation/tox/dsd/final/hexane,n-_100-54­

3_final_10_15_2007.pdf Last accessed October 31, 2014. 

Terry CE, Ryan RP, editors, and Leffingwell SS. 1999. Toxicology desk reference. Philadelphia: 

CRC Press. 

TRC Environmental Corporation. 2003. Open Path FTIR Field Monitoring Data Results. 

August/September 2003 Intel Corporation, Rio Rancho, New Mexico. Littleton Co: 2003 

December 1. 

[USEPA] U.S. Environmental Protection Agency. 1996a. Open Path FTIR Monitoring Guidance 

Document. Research Triangle Park, NC. USEPA/600/R-96/040. 

[USEPA] U.S. Environmental Protection Agency. 1996b. Ambient Levels and Noncancer Health 

Effects of Inhaled Crystalline and Amorphous Silica: Health Issue Assessment. Washington, DC,  

Publication No. EPA/600/R-95/115.  

47 

http://www.tceq.texas.gov/assets/public/implementation/tox/dsd/final/hexane,n-_100-54
http://www.srh.noaa.gov/media/abq/LocalStudies/hww_studyBTS2010.pdf


         

  

 

 

  

   

 

  

    

 

 

 

     

 

 

 

 

   

 

   

     

    

  

  

 

   

   

  

  

 

 

  

   

 

  

 

   

 

 

ATSDR Intel – New Mexico Health Consultation 

[USEPA] U.S. Environmental Protection Agency. 1999a. Compendium Method TO-16 Long 

Path Open Path Fourier Transform Infrared Monitoring of Atmospheric Gases. Environmental 

Protection Agency: Cincinnati. 

[USEPA] U.S. Environmental Protection Agency. 1999b. Toxic Release Reporting Inventory. 

Reporting Guide for the Semiconductor Industry. Environmental Protection Agency. Washington 

DC.  

[USEPA] U.S. Environmental Protection Agency. 2003. National Air Quality and Emissions 

Trends Report, 2003. Office of Air Quality Planning and Standards, Research Triangle Park, NC. 

[USEPA] U.S. Environmental Protection Agency. 2005. Toxicological Review of Phosgene. 

Washington DC. Dec 2005. EPA/635/R-06/001 http://www.epa.gov/iris/toxreviews/0487tr.pdf 

Last accessed September 11, 2014. 

[USEPA] U.S. Environmental Protection Agency. 2007. 1999 National-Scale Air Toxics 

Assessment (NATA). Washington DC.  Available at 

http://www.epa.gov/ttn/atw/nata1999/index.html Last accessed on September 12, 2014. 

[USEPA] U.S. Environmental Protection Agency. 2008a. Technical Issues Related to CALPUFF 

Near-field Applications.  September 26, 2008 Memorandum from Roger W. Brode and Bret 

Anderson to Tyler Fox, Environmental Protection Agency: Research Triangle Park 

http://www.epa.gov/ttn/scram/7thconf/calpuff/calpuff_near-field_technical_issues_092608.pdf 

Last accessed on September 12, 2014. 

[USEPA] U.S. Environmental Protection Agency. 2008b. Acute Exposure Guidelines Levels 

(AEGLs) for Carbonyl Fluoride Interim. 

http://www.epa.gov/opptintr/aegl/pubs/carbonyl_fluoride_interim.pdf 

Last accessed on September 12, 2014 

[USEPA] U.S. Environmental Protection Agency. 2009a. Response to Request for Comments 

on Data Validation Draft of Public Health Consultation Review of Air Quality Data Public 

Comment Release Intel Corporation-New Mexico Facility. 

[USEPA] U.S. Environmental Protection Agency. 2009b. Air Quality Index: A Guide to Air 

quality and Your Health. Office of Air Quality Planning and Standards: Research Triangle Park, 

NC. http://www.epa.gov/airnow/aqi_brochure_08-09.pdf 

48 

http://www.epa.gov/airnow/aqi_brochure_08-09.pdf
http://www.epa.gov/opptintr/aegl/pubs/carbonyl_fluoride_interim.pdf
http://www.epa.gov/ttn/scram/7thconf/calpuff/calpuff_near-field_technical_issues_092608.pdf
http://www.epa.gov/ttn/atw/nata1999/index.html
http://www.epa.gov/iris/toxreviews/0487tr.pdf


         

  

 

  

  

 

 

    

 

  

     

   

 

 

  

   

 

  

 

 

  

    

 

   

    

 

 

 

 

 

 

    

 

  

    

 

 

 

 

 

  

   

ATSDR Intel – New Mexico Health Consultation 

[USEPA] U.S. Environmental Protection Agency. 2012. The Emergency Planning and 

Community Right-to-Know Act. Washington DC. EPA 550-F-12-002. Washington DC. 

EPA-454/B-13-001 

Available on line at http://www2.epa.gov/sites/production/files/2013­

08/documents/epcra_fact_sheet.pdf Last Accessed October 14, 2014. 

[USEPA] U.S. Environmental Protection Agency. 2013. Technical Assistance Document 

for the Reporting of Daily Air Quality – the Air Quality Index (AQI). 

http://www.epa.gov/airnow/aqi-technical-assistance-document-dec2013.pdf Last Accessed 

October 14, 2014. 

[USEPA] U.S. Environmental Protection Agency. 2014a. Memorandum from Janet McCabe to 

Regional Administrators: Next Steps and Preliminary Views on the Application of the Clean Air 

Act Permitting Programs to Greenhouse Gases Following the Supreme Court’s Decision in 

Utility Air Regulatory Group v. Environmental Protection Agency. Washington DC. July 24, 

2014. Available at 

http://www.epa.gov/nsr/documents/20140724memo.pdf. Last accessed on October 14, 2014 

[USEPA] U.S. Environmental Protection Agency. 2014b. What is the Toxic Substance Release
 

Inventory Program? Washington DC. Available from
 

http://www2.epa.gov/toxics-release-inventory-tri-program/learn-about-toxics-release­

inventory#What is the Toxics Release Inventory? Last access October 14, 2014. 


[USEPA] U.S. Environmental Protection Agency. 2014c. Toxic Release Inventory (TRI)
 

Explorer. Washington DC. http://iaspub.epa.gov/triexplorer/tri_release.facility
 

Last access October 16, 2014. 


[USEPA] AERMOD Modeling System Update: Plans/Priorities for Appendix W Updates. 


2014d. Presentation by Roger W. Brode. EPA R/S/L Modelers’ Workshop, May 20, 2014, Salt
 

Lake City, Utah. 


Available at:
 

http://www.cleanairinfo.com/regionalstatelocalmodelingworkshop/archive/2014/Presentations/T
 

ues/005-Brode_AERMOD_System_Update_PlansPriorites_AppW_Updates_RSL-SLC_05-20­

2014.pdf Last accessed October 14. 2014.
 

[USEPA] U.S. Environmental Protection Agency. 2014e. Summary Nonattainment Area 

Population Exposure Report. Washington DC. 

http://www.epa.gov/airquality/greenbook/popexp.html 

Last accessed October 14. 2014. 

Wahl, FM., Grim, RE., Graf, RB. 1961. Phase transformations in silica as examined by 

continuous X-ray Diffraction. The American Mineralogist. 46:196-208. 

Zhan, Z., Jiang, D., Xu, J. 2005. Investigation of a new In2O-based selective H2 gas sensor with 

low power consumption. Materials Chemistry and Physics. 90: 250-254. 

49 

http://www.epa.gov/airquality/greenbook/popexp.html
http://www.cleanairinfo.com/regionalstatelocalmodelingworkshop/archive/2014/Presentations/T
http://iaspub.epa.gov/triexplorer/tri_release.facility
http://www2.epa.gov/toxics-release-inventory-tri-program/learn-about-toxics-release
http://www.epa.gov/nsr/documents/20140724memo.pdf
http://www.epa.gov/airnow/aqi-technical-assistance-document-dec2013.pdf
http://www2.epa.gov/sites/production/files/2013


         

  

     

  

     

 

      

 

    

 

  

 

     

 

    

   

 

    

 

    

  

   

 

     

 

       

 

  

 

      

  

 

 

 

   

 

      

  

 

   

 

     

  

   

ATSDR Intel – New Mexico Health Consultation 

Appendix A   Timeline of ATSDR Activities at Intel-New Mexico Site 

July 2004 ATSDR received a petition from a community group.  

Aug 2005 ATSDR held public availability sessions to hear community concerns. 

Aug 2007 ATSDR conducted a follow-up visit, met with the petitioner, held public meetings 

and provided health education to the community, and held meetings w/ NM 

Health Department, and Intel managers. 

Oct 2008 ATSDR Intel-New Mexico team met with EPA Region 6 air program in Dallas. 

Jan 2009 ATSDR wrote to NMED outlining observations about air emission reporting and

 recommending additional emission testing of air pollution control equipment.  

Feb 2009 ATSDR released a public comment version of the health consultation. 

Feb 2009 

April 2010 

ATSDR conducted physician health education (UNM Hospital) to inform local 

area physicians about environmental odors and air contaminants, and held public 

availability meetings to discuss the public comment health consultation. 

ATSDR provides information on 1-Heptanethiol to the CEWG. 

Jan 2011 ATSDR shared link to its ATSDR ALS webpage with community in response to 

community concerns. 

April 2011 CEWG’s Silica Testing Task Force issued a stack testing/modeling report about 

crystalline silica emissions in response to community concerns. ATSDR 

facilitated NIOSH laboratory support of the stack testing samples. 

April 2011 ATSDR and NM DOH discussed ways to address to community concerns about a 

possible cluster of cases idiopathic pulmonary fibrosis (IPF) – After considering 

options, NMDOH conducts a case finding investigation and identified a dissimilar 

group of lung disease due to various causes. 

Jan 2012 ATSDR provided toxicological information on hydrogen fluoride to CEWG, in 

response to a CEWG request. 

Dec 2012 ASTD requested and received additional PM 2.5 and meteorology data from 

NMED’s portable air monitoring stations, located at Acoma Trail in Corrales.  

Aug 2013 ATSDR initiated monthly calls with John Bartlit (Chair - CEWG). 

Mar 2014 ATSDR shared draft of final document with NMED, NM DOH, and EPA 

April 2014 ATSDR provided toxicological information on chlorine and hydrogen chloride to 

CEWG in response to a CEWG request. 
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Appendix B   Intel-New Mexico’s Air Permit History
 

Permit Number 
Month Year 

Issued 
Selected Reasons for Permit 

325 October 1980 Permit for original construction (Fab 7) 

325-M-1 August 1984 Expansion to add Fab 9.1, 9.2, 9.3, and 9.4 

325-M-2 February 1986 Increased VOC emission limits 

325-M-3 February 1991 Upgraded boilers and increased VOC limits 

325-M-4 July 1991 Removed Fab 9.4 from the plan 

325-M-5 May 1992 Reconfigured scrubber exhaust 

325-M-6 December 1992 Added new fabrication line and boilers 

325-M-7 August 1994 Added a RCTO and changed boilers 

325-M-8 January 1995 Installed another RCTO 

325-M-8 R1 February 1997 Added new controls and agreed to stack testing 

325-M-9 March 2000 Set limits for a “synthetic minor” source 

325-M-9 R1 September 2000 Added an additional emergency generator 

325-M-9 R2 December 2000 Re-designated two acid gas scrubbers 

325-M-9 R3 December 2000 Relocated two acid gas scrubbers 

325-M-9 R4 March 2001 Updated emission factors for boilers 

325-M-9 R5 May 2001 Added four emergency generators 

325-M-9 R6 September 2001 Relocated and installed scrubbers and an RCTO 

325-M-9 R7 March 2002 Updated emission factors for the boilers 

325-M-9 R8 September 2002 Updated emission factors for various sources 

325-M-9 R9 March 2003 Updated emission factors for the boilers 

325-M-9 R10 April 2003 Corrected two typographical errors in the permit 

325-M-9 R11 April 2004 Updated emission factors for the boilers 

325-M-9 R12 April 2004 Updated emission factors for RCTOs and scrubbers 

325-M-9 R13 April 2006 Updated emission factors for several sources 

325-M-9 R14 April 2007 Updated emission factors for several sources 

325-M-9 R15 January 2008 Revisions to reflect installation of new RCTOs 

325-M-9 R16 April 2008 Updated emission factors (e.g., for RCTOs, boilers) 

325-M-9 R17 September 2008 Correction to typographical error in earlier permit 

325-M-9 R18 November 2008 Revision to reflect removal of retired boilers 

325-M-9 R19 February 2009 Installation of an ammonia treatment system 

325-M9-R20 April 2009 Updated emission factors for several sources 

325-M9-R21 June 2009 Renaming scrubber stacks 

325-M9-R22 August 2009 Renaming scrubber and VOC stacks 

325-M9-R23 January 2010 Updated emission factors for several sources 
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325-M9-R23 May 2010 Updated emission factors for several sources 

325-M-10 
December 2010 

Installation of 5 thermal oxidizers; increased stack 

heights on all 10 RTOs (from 30 to 40 m) 

325-M10-R1 

February 2011 

Reduction of TSP/PM10 emission limits for RTOs; 

relocation of 3 RTOs, 15 scrubbers, 5 cooling towers, 

and 4 boilers to the new Fab 11Xe area 

325M10-R2 April 2011 Annual emission factor update 

325-M-11 
May 2011 

Installation of 7 RTOs, 1 boiler, 10 cooling towers, 3 

ammonia and 1 solvent wastewater treatment systems. 

325-M11-R1 
July 2011 

Expand operating temperature range for the four 

ammonia treatment systems 

325-M11-R2* February 2012 Reduce maximum capacity of 5 permitted boilers 

325-M11-R3 August 2012 Annual emission factor update 

325-M11-R4 
December 2012 

Change permit to block-format; modified monitoring, 

recordkeeping, and reporting 

325-M11-R5 
April 2013 

Modified fuel sulfur limit to reflect natural gas used at 

the facility

 P257** 
December 2013 

Initial Title V permit established to maintain the 

facility as a Greenhouse Gas only major source 

Notes: NMED assigned the Intel-New Mexico facility Permit Number 325. Permit modifications are 

designated by different “M” numbers, and permit revisions by different “R” numbers. 

Permit modifications and revisions are typically issued for multiple reasons. The table lists some, but 

not all, of the reasons that updated permits were issued. 

**No longer applicable as the result of a United States Supreme Court Decision (EPA, 2014a) 
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Appendix C   Intel-New Mexico Toxic Release Inventory (TRI) Air Emissions, 1987-2013
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 Appendix C   Intel-New Mexico Toxic Release Inventory (TRI) Air Emissions, 1987-2013 - continued
 

Notes: 

EPA did not require reporting of acetone after 1993 

NMP = N-Methyl-2-pyrrolidone 
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Appendix D   Wind Rose Graphs for NMED station at 4335 Meadowlark Drive
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Appendix E ATSDR Letter to New Mexico Environment Department
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Appendix F   Area Dust (Particulate) Monitoring Results  
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Appendix G   Polar Annulus Plots - Acetaldehyde 

Figure G – 1 Acetaldehyde levels (in parts per billion) by wind direction (from) and hour of day 

for the period August 1 - 9, 2003. 

The highest levels were detected when the wind was blowing from the east around 6 PM on 

August 2, 2003. Peak levels of formaldehyde and n-hexane were also detected during this period 

as noted in the times series graph below. Acetaldehyde, n-hexane and formaldehyde are formed 

as byproducts of combustion, including stationary (e.g., boilers) and mobile sources (e.g., motor 

vehicles). The Intel- New Mexico plant was southeast of the monitor during this monitoring 

period (Figure 3). Intel-New Mexico’s Central Utilities Building (CUB), Rio Rancho wastewater 

plant, and the crematory were east of the monitor during this period. 

The maximum value (800 ppb) exceeded the EPA Reference Concentration of 5 parts per billion 

for chronic exposure. (The Reference Concentration is the estimate of continuous inhalation 

exposure to the human population, including sensitive sub-groups that is likely to be without an 

appreciable risk of harmful effects over a lifetime of exposure.) Acetaldehyde was detected 18.5 

percent of the monitoring period (1805 of 9,747 data frames). 
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Figure G – 2
 

Formaldehyde levels exceeded ATSDR’s acute MRL of 40 ppb during a 3 hour period on 

August 2, 2002. During this period formaldehyde was detected 1 percent of the period (101 of 

9,747 data frames). 

The n-hexane levels exceeded the Texas Commission on Environmental Quality’s acute Effects 

Screening Level (ESL) of 1,800 ppb during a 3-hour period on August 2, 2002 (TCEQ, 2007). 

N-hexane was detected 24.7 percent of the monitoring period (2,406 of 9,747 data frames). 
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Figure G – 3 Acetaldehyde levels (in parts per billion) by wind direction (from) and hour of day 

for the period August 21 - September 7, 2003 

This polar annulus graph shows. Acetaldehyde is formed as a byproduct of combustion. The 

highest levels were detected when the wind was blowing from the northeast between 4 PM and 8 

PM. The monitor was located on the southeast fence line of the facility (Figure 3). Intel-New 

Mexico’s Central Utilities Building (CUB), Rio Rancho wastewater plant, and the crematory 

were north and northeast of the monitor during this period.  

The maximum value (25 ppb), measured between 4 and 8 PM, exceeded EPA’s Reference 

Concentration of 5 parts per billion for chronic exposure. (The Reference Concentration is the 

estimate of continuous inhalation exposure to the human population, including sensitive 

subgroups, that is likely to be without an appreciable risk of harmful effects over a lifetime of 

exposure.) Acetaldehyde was detected 12.8 percent of the monitoring period. 
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Appendix H Polar Annulus Plots – Ammonia 

Figure H-1 - Ammonia levels (in parts per billion) by wind direction (from) and hour of day for 

the period Aug 1 - 9, 2003 

The highest ammonia levels were detected when the wind was blowing from the south-southeast 

(from the direction of the Intel-New Mexico Plant) between 4 PM and midnight. The Intel- New 

Mexico plant was southeast of the monitor during this monitoring period. The levels measured 

were below ATSDR’s chronic Minimal Risk Level (MRL) of 100 parts per billion. Ammonia 

was detected 19 percent of the monitoring period. 
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Figure H -2 Ammonia levels (in parts per billion) by wind direction (from) and hour of day for 

the Aug 12 - 21, 2003 

The highest ammonia levels were detected when the wind was blowing from the southwest 

between 8 PM and midnight and from the west from midnight to 4 AM. The Intel-New Mexico 

plant was south of the monitor during this monitoring period. The levels detected are below 

ATSDR’s chronic Minimal Risk Level (MRL) of 100 parts per billion. Ammonia was detected 

27.5 percent of the monitoring period. 
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Figure H -3 Ammonia levels (in parts per billion) by wind direction (from) and hour of day for 

Aug 21 - Sept 7, 2003 

This polar annulus graph shows ammonia levels (in parts per billion) by wind direction (from) 

and hour of day for Aug 21 - Sept 7, 2003. Highest levels were detected when the wind was 

blowing from the south at 8 AM and when the wind was blowing from the southeast (toward 

plant) around midnight. The Intel-New Mexico plant was northwest of the monitor during this 

period. The 8 AM peak may be associated with morning rush hour motor vehicle traffic. Motor 

vehicles comprise 5 percent of the national air emissions of ammonia, second only to agricultural 

sources (EPA, 2003). The levels detected are below ATSDR’s chronic Minimal Risk Level 

(MRL) of 100 parts per billion. Ammonia was detected 12.8 percent of the monitoring period. 

65 



         

  

     

 

 

 

  

     

  

   

   

 

 

 

 

 

ATSDR Intel – New Mexico Health Consultation 

Figure H -4 Ammonia levels (in parts per billion) by wind direction (from) and hour of day Feb 

24 - March 13, 2004 

This polar annulus graph shows ammonia levels (in parts per billion) by wind direction (from) 

and hour of day Feb 24 - March 13, 2004. Highest levels were detected when the wind was 

blowing from the west (from the plant) at 3 to 7 AM and when the wind was blowing from the 

southeast (toward plant) around 8 AM. The Intel-New Mexico plant was west of the monitor 

during this period. The 7 - 8 AM peak may be associated with morning rush hour motor vehicle 

traffic. 
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Appendix I Polar Annulus Plot – Carbon Tetrachloride 

Figure 1 - 1 Carbon tetrachloride levels (in parts per billion) by wind direction (from) and hour 

of day for the period August 21 - September 7, 2003 

The highest levels were detected when the wind was blowing from the northwest (from the 

direction of the Intel-New Mexico Plant) around 7 - 8 PM. The monitor was located on the 

southeast fence line of the facility (Figure 3). The measured levels were below ATSDR’s 

Minimal Risk Level (MRL) of 30 parts per billion for long-term chronic exposure. 
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Appendix J   Polar Annulus Plots – Select Fluorine-Containing Compounds 

Figure J - 1 Carbonyl fluoride levels (in parts per billion) by wind direction (from) and hour of 

day for the period Aug 1 - 9, 2003. 

The highest levels were detected when the wind was blowing from the south (from the direction 

of the Intel-New Mexico Plant). The Intel-New Mexico plant is south/southeast of the monitor 

during this monitoring period. Carbonyl fluoride was detected 1.5 percent of the monitoring 

period (142 of 9,747 70-second data frames). There are no Minimal Risk Levels or Reference 

Concentrations for carbonyl fluoride. EPA has set an Acute Exposure Guideline Level-2 (AEGL­

2) for carbonyl fluoride of 87 parts per billion for an eight hour exposure (USEPA, 2008b). 

AEGL-2 is the airborne concentration above which it is estimated that the general population, 

including susceptible individuals, could experience irreversible or other serious, long-lasting 

adverse health effects or an impaired ability to escape certain asymptomatic, non-sensory effects. 

However, the effects are not disabling and are transient and reversible upon cessation of 

exposure. The maximum level detected level (0.015 ppb) was approximately 5000 fold less than 

the AEGL-2 (87 ppb). 
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Figure J – 2 Carbon tetrafluoride levels (in parts per billion) by wind direction (from) and hour 

of day for the period Aug 9 - 21, 2003 

This polar annulus graph shows carbon tetrafluoride levels (in parts per billion) by wind 

direction (from) and hour of day for the period Aug 9 - 21, 2003. The highest levels were 

detected when the wind was blowing from the south (from the direction of the Intel-New Mexico 

Plant) between 10 PM and 1 AM. The Intel-New Mexico plant is south of the monitor during this 

monitoring period. Carbon tetraflouride was detected in 10% of the monitoring period (1,095 of 

10,986 dataframes.) The white space with the annulus shows periods when no carbon 

tetrafluoride was detected. ATSDR and EPA have not established health-based comparison 

values for carbon tetrafluoride. 
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Figure J – 3. Hexafluoroethane levels (in parts per billion) by wind direction (from) and hour of 

day for the period August 21 - September 7, 2003 

The highest levels were detected when the wind was blowing from the north-northeast and 

northeast between 8 PM and midnight and around 6 PM, respectively. The monitor was located 

on the southeast fence line of the facility (Figure 3). Intel-New Mexico’s Central Utilities 

Building (CUB), Rio Rancho wastewater plant, and the crematory were north and northeast of 

the monitor during this period.  ATSDR and EPA have not established comparison values for 

hexafluoroethane. Hexafluoroethane was detected 0.2 percent of the monitoring period (45 of 

22,308 data frames). 
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Appendix K  Polar Frequency Plots - Phosgene
 

Figure K – 1 Phosgene Levels by the wind direction (from) for the period August 1 – 9, 2003
 

This polar frequency graph depicts the wind direction (from) when phosgene was measured by 

the FTIR (in parts per billion). The Intel- New Mexico plant was located southeast of the monitor 

during this period (August 1-9, 2003). Phosgene was detected when winds were blowing towards 

and away from the Intel-New Mexico Plant. The phosgene levels measured were below the EPA 

health-based reference concentration of 74 parts per billion. Phosgene was detected in 40 of 

9,747 frames, 0.4 percent of the monitoring period. Each frame consists of a 70 second period. 
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Figure K 2 Phosgene Levels by the wind direction (from) for the period Aug 12 - 21, 2003 

This polar frequency graph depicts the wind direction (from) when phosgene was measured by 

the FTIR (in parts per billion) during Aug 12 - 21, 2003. The Intel- New Mexico plant was south 

of the monitor during this period. Phosgene was detected when winds were blowing toward and 

away from the Intel-New Mexico Plant. The phosgene levels measured were below the EPA 

health-based reference concentration for phosgene of 74 parts per billion. Phosgene was detected 

in 31 of 10,986 frames, 0.3 percent of the monitoring period. Each frame consists of a 70 second 

period.  
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Figure K-3 Phosgene Levels by the wind direction (from) for the period during August 21 – 

September 7, 2003 

This polar frequency graph depicts the wind direction (from) when phosgene was measured by 

the FTIR (in parts per billion) during August 21 – September 7, 2003.  The Intel-New Mexico 

plant was northwest of the monitor during this period. Phosgene was detected when winds were 

blowing toward and away from the Intel-New Mexico Plant. The phosgene levels measured were 

below the EPA health-based reference concentration for phosgene of 74 parts per billion. 

Phosgene was detected in 12 of 22,309 frames, 0.1 percent of the monitoring period. Each frame 

consists of a 70 second period.  
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Appendix L   Silica Testing Task Force Report Summary 

Note: 

The Silica Testing Task Force appendices are not included in Appendix L but they can be viewed 
at Community Environmental Working Group website link http://www.cewg.org/silicon­
dioxide/. 

74
 

http://www.cewg.org/silicon








































































         

  

 

   

ATSDR Intel – New Mexico Health Consultation 

Appendix M   New Mexico Department of Health Case Finding Investigation
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New Mexico Department of Health April 18, 2011 

Investigation of Pulmonary Fibrosis in Corrales, New Mexico: 2010 ‐ 2011 

Background 

In August 2010, a New Mexico resident contacted the New Mexico Department of Health (NMDOH) with 

concerns about “a cluster of cases of pulmonary fibrosis in Corrales” with an unknown cause. What 

follows is a description of the condition as well as a summary of the investigation. 

Pulmonary fibrosis is a serious disease that causes progressive scarring of the lung tissue. Pulmonary 

fibrosis of unknown cause, also known as idiopathic pulmonary fibrosis (IPF), is the most common type 

of interstitial lung disease (ILD). ILD is the generic term used to describe a number of conditions which 

primarily affect the lung parenchyma in a diffuse manner. They are characterized by chronic 

inflammation and/or progressive interstitial fibrosis, and share a number of clinical and radiological 

features such as dyspnea on exertion, non‐productive paroxysmal cough, abnormal breath sounds, 

abnormal high resolution CT scan, and restrictive pulmonary spirometry with impaired gas exchange. 

The ILDs can be broadly grouped into three categories (Longmore et al. 2007): 

1) Conditions with a known etiology (e.g. asbestosis, silicosis, tuberculosis, allergic alveolitis) 

2) Conditions with systemic disorders (e.g. lupus, ulcerative colitis, rheumatoid arthritis) 

3) Conditions with an unknown cause (e.g. IPF, cryptogenic organizing pneumonia) 

IPF has a median survival of less than 3‐5 years following diagnosis (Harari & Caminati, 2010). It is the 

most common of the idiopathic interstitial pneumonias, with a prevalence of 13‐20 per 100,000 people 

in the general population. Males are affected more often than females, and approximately 75% of 

patients are older than 60 years of age at presentation. It should be emphasized that IPF is very similar 

to other well‐defined diseases, such as asbestosis, the connective tissue diseases, and a number of other 

conditions. Therefore, known causes must be ruled out before the term/label of “idiopathic” is used 

(Brashers, 2006). 

Based on a population‐based registry of patients with ILDs1 that was established in 1988 in Bernalillo 

County, New Mexico, the overall prevalence of ILDs for the period of 10/01/1988 to 09/30/1990 was 

80.9 per 100,000 in males and 67.2 per 100,000 in females (Coultas et al., 1994). The annual incidence 

rate (rate of new cases diagnosed) was 31.5 per 100,000 in males and 26.1 per 100,000 in females. The 

prevalence of IPF, a subset of ILD, was 20.2 per 100,000 for males and for females it was 13.2 per 

100,000. 

The diagnosis of IPF requires clinical, radiographic, and histopathological evaluations. Secondary causes 

of pulmonary fibrosis, including collagen‐vascular disease, chronic hypersensitivity pneumonitis, adverse 

drug reactions, granulomatous diseases, and pneumoconiosis must be excluded. 

1 Coultas et al. (1994) define IDLs as “a heterogeneous group of disorders that comprise more than 130 entities 
with some diagnoses commonly encountered by pulmonary physicians in the United States.” 
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New Mexico Department of Health April 18, 2011 

Methods 

In August 2010, the Epidemiology and Response Division of the NMDOH began investigating idiopathic 

pulmonary fibrosis cases in Corrales through the development of a case definition, collection of medical 

records, analysis of medical records against the case definition, and the calculation of an idiopathic 

pulmonary fibrosis prevalence rate in Corrales. 

First, NMDOH created a case definition for idiopathic pulmonary fibrosis. This definition was based on 

the American Thoracic Society/European Respiratory Society’s criteria for diagnosis of idiopathic 

pulmonary fibrosis (Appendix). This definition was used to categorize the IPF status of each case as 

confirmed, probable, suspected, or not IPF. 

Next, a list was gathered of current or former residents of Corrales who either self‐identified as having 

pulmonary fibrosis or were previously identified through the Corrales Comment as having pulmonary 

fibrosis. A request for medical records was made for each of these residents. This process took several 

months since some residents had died or moved out of state, making record acquisition more laborious. 

Finally, data were analyzed and the prevalence of IPF in Corrales was calculated. 

Results/Discussion 

A total of ten potential cases of IPF were identified. The age range of the cases was 47‐76; six were 

females and four were males; four were deceased. Of these, all had some type of lung disease. 

However, only one case was confirmed as having IPF. Of the remaining nine potential cases, six were 

classified as not IPF based on the identification of an alternate diagnosis such as chronic obstructive 

pulmonary disease (COPD), sarcoidosis, and hypersensitivity pneumonitis. One case was excluded 

because the person had developed pulmonary fibrosis before moving to New Mexico. NMDOH did not 

have enough information to confirm the IPF case status for two potential cases, both of which were 

deceased. Therefore, these two cases were classified as suspected IPF. 

Based on data from the 1990 and 2000 censuses, the Corrales population is 6,394 (www.census.gov). 

With one confirmed IPF case, the rate is 15.6 per 100,000 population. This is within the range of IPF 

prevalence found by Coultas et al. (1994) for Bernalillo County from 10/01/1988 to 09/30/1990 (20.2 

per 100,000 for males and 13.2 per 100,000 for females.) 

Conclusions 

NMDOH identified a heterogeneous group of lung disease in Corrales due to various causes. An IPF 

cluster was not identified. 
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Appendix: Case Definition for Idiopathic Pulmonary Fibrosis (IPF) 

1.	 Does Case Have an Interstitial Lung Disease (ILD)? Each case was first evaluated to determine if it 
met the clinical and pathological features of ILD. If it did not, it was excluded from analysis. 

Interstitial Lung Disease Definition: A number of conditions that primarily affect the lung 
parenchyma in a diffuse manner. 

A. Clinical Features:
 
Dyspnea on exertion, non‐productive paroxysmal cough, abnormal breath sounds, abnormal CXR or
 
high resolution CT scan, restrictive pulmonary spirometry with reduced DLCO.
 

B. Pathological Features: 
Fibrosis and remodeling of the intersitium, chronic inflammation, hyperplasia of type ΙΙ epithelial 
cells or type ΙΙ pneumocytes 

C. Classification Categories: 
i.	 Conditions with a known etiology:
 
‐Occupational/Environmental e.g. asbestosis, berylliosis, silicosis
 
‐Drugs: nitrofurantoin, bleomycin, amiodarone, sulfasalazine, busulfan
 
‐Hypersensitivity reactions e.g. extrinsic allergic alveolitis
 
‐Infections e.g. TB, fungi, viral
 

ii.	 Conditions associated with systemic disorders:
 
‐Sarcoidosis
 
‐Rheumatoid Arthritis, SLE, Systemic Sclerosis, MCTD, Sjogren’s syndrome
 
‐Ulcerative Colitis, RTA, Autoimmune Thyroid Disease
 

iii. Conditions with an unknown cause:
 
‐IPF/CFA
 
‐Cryptogenic Organizing Pneumonia
 
‐Lymphocytic Interstitial Pneumonia
 

2.	 If Case has ILD, Does It Meet Idiopathic Pulmonary Fibrosis (IPF) Definition? Once a case was 
defined as having an ILD, it could be evaluated to determine if it met the criteria for idiopathic 
pulmonary fibrosis (IPF). The definition for IPF is based on the American Thoracic Society/European 
Respiratory Society criteria for diagnosis of IPF in absence of surgical lung biopsy. 

IPF diagnosis requires clinical findings compatible with ILD in combination with either characteristic 
radiologic findings (probable) or a pathologic diagnosis of usual interstitial pneumonia (UIP) on 
surgical lung biopsy (confirmed). 

A. Major Criteria 
i.	 Exclusion of other known causes of ILD such as certain drug toxicities, environmental 

exposures, and connective tissue diseases 
ii. Abnormal pulmonary function studies that include evidence of restriction (reduced VC2, often 

with an increased FEV1/FVC ratio) and impaired gas exchange [increased P (A–a) O23 , 
decreased PaO2 with rest or exercise or decreased DLCO4] 

2 VC= vital capacity. 
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iii. Bibasilar reticular abnormalities with minimal ground glass opacities on HRCT5 scans 
iv. Transbronchial lung biopsy or BAL6 showing no features to support an alternative diagnosis 

B. Minor Criteria 
i.	 Age > 50 yr 
ii. Insidious onset of otherwise unexplained dyspnea on exertion 
iii. Duration of illness > 3 mo 
iv. Bibasilar, inspiratory crackles (dry or “Velcro”‐type in quality) 

C. Case Classification
 
In the immunocompetent adult, the presence of all of the major diagnostic criteria as well as at least
 
three of the four minor criteria increases the likelihood of a correct clinical diagnosis of IPF.
 
Potential cases are classified in the following manner:
 

i.	 Confirmed: Clinically compatible with ILD and has a surgical lung biopsy (such as through 
video‐assisted thoracoscopic surgery) consistent with usual interstitial pneumonitis. 

ii.	 Probable: Meets all of the major diagnostic criteria (including typical HRCT for IPF) and at least 
three of the four minor criteria, but does not have a surgical lung biopsy. 

iii. Suspected: Meets at least three of the major criteria (but no HRCT or the HRCT is inconclusive 
for IPF) and meets at least three minor criteria, but has no surgical lung biopsy. 

iv. Not IPF: If none of the above applies, the condition is not IPF. 

3 P (A–a) O2= alveolar–arterial pressure difference for O2 

4 DLCO = diffusing capacity of the lung for CO 

5 HRCT= high‐resolution computerized tomography 

6 BAL = bronchoalveolar lavage 
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Guidance Provided to Reviewers: 

The objective of peer review conducted by the Office of Science is to ensure the highest quality 

of science for NCEH/ATSDR studies and results of research; therefore, your comments should 

be provided with this goal in mind. Unlike other peer review processes in which you may have 

participated, the questions to be addressed for NCEH/ATSDR are broadly based so that each 

reviewer may have a wide latitude in providing his/her comments. Any remarks you wish to 

make that have not been specifically covered by the General Questions Section may be included 

under question # 2 in the Additional Questions Section. Please note that your unaltered 

comments will be sent to the investigator for a response. You should receive a copy of the 

response to the peer review comments when they are available.  
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Intel-New Mexico Health Consultation - Silica Task Force Report – Reviewer #1

 April 2015 

General Questions: 

1.	 Does the public health assessment adequately describe the nature and extent of 

contamination? 

The public health report describes the nature and extent of environmental contamination coming 

from the Intel Corporation facility in Rio Rancho, New Mexico which may pose a public health 

concern to residents living near the facility. The report describes potential exposures to volatile 

organic hydrocarbons (VOCs) and acid aerosols, carbon monoxide, crystalline silica, particulate 

matter, odors, idiopathic pulmonary fibrosis, and amytrophic lateral sclerosis (ALS). The report 

adequately describes the nature and extent of contamination within the limitations of the data 

available. The VOCs and acid aerosol exposures could not be adequately evaluated based on 

available FTIR data. The report accurately states that residents are not exposed to levels of 

carbon monoxide and crystalline silica that will harm their health. 

2.  	 Does the public health assessment adequately describe the existence of potential 

pathways of human exposure? 

The pathway for human exposure to emission from the Intel Corporation facility are through 

inhalation of gases and particulates. The report describes the characteristics of the plant and the 

surrounding community, noting geographic and climatic features that would lead to potential 

exposures to residents living near the facility. The conditions that may lead to human 

environmental exposures are thoroughly discussed in the report. 

3.  	 Are all relevant environmental, toxicological, and radiological data (i.e., hazard

           identification, exposure assessment) being appropriately used? 

Based on review of Intel Corporation facility emissions and toxic release data, the reported 

permitted emissions (Table 1), and contaminant environmental exposure measurements it 

appears that the relevant hazards have been evaluated. The report describes evaluation of 

diseases such as idiopathic pulmonary fibrosis and ALS which have not been reported as being 

increased in association with occupational exposures among semiconductor populations.  

4. 	 Does the public health assessment accurately and clearly communicate the health 

threat posed by the site? 

The report indicates that there are very little if any health effects posed by environmental 

emissions from the Intel facility. The concentrations of carbon monoxide and crystalline silica 

emitted from the plant to which residents could potentially be exposed are well below levels that 

pose health risks. The elevated particulate levels that have been measured near the plant in recent 

times are most likely due to other environmental sources with very little contribution from Intel 
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facility emissions. Emitted levels of VOCs are not adequately characterized. Low levels of some 

VOCs may result in detectable odors and some of the chemicals used at the plant may illicit a 

“burnt” odor. While annoying, odor thresholds for most VOCs are well below levels that may 

cause health effects. The association between odors and health effects are not well known, but 

odors may increase anxiety among local residents. There is no evidence of a cluster of idiopathic 

pulmonary fibrosis and increased rates of ALS could not be evaluated because comparison rates 

are not available. This assessment is accurate and clearly communicated. 

5. 	 Are the conclusions and recommendations appropriate in view of the site’s 

condition as described in the public health assessment? 

The conclusions and recommendations offered in the report on pages 38 through 41 are 

appropriate and adequately supported by data provided in the report and the appendices. 

6.  	 Were the Silica Task Force testing methods appropriate for answering the following 

questions: 

Does Intel-New Mexico emit crystalline silica? 

A rather thorough investigation of the potential for the plant to release crystalline silica through 

its exhaust stacks was conducted. The sampling and analytical procedures were very carefully 

conducted. The typical stack sampling technique was modified to use a Teflon coated filter— 

appropriate for crystalline silica analysis—and the potential effects from elevated temperatures 

on these filters were thoroughly evaluated. Quality control on the crystalline silica sampling and 

analysis methods were carefully conducted. An abundance of blank samples were collected and 

no crystalline silica detected on any of them, indicating no background levels of silica on the 

sampling media. The analysis of samples spiked with known concentrations of crystalline silica 

showed that the technique used to analyze the samples was highly accurate. The field samples 

were analyzed by the top experts on crystalline silica analysis in the U.S. All of the emission 

stacks were sampled four times using approved EPA sampling methods. Only one sample out of 

20 had detectable concentrations of crystalline silica (310 µ g). Nineteen of the samples were 

below 50 µ g, the lower limit of detection for the analytical methods employed for quartz, the 

most likely form of crystalline silica. This data indicates that crystalline silica may occasionally 

be produced during the Intel facility production process and emitted into the environment. 

b.       	If so, are the emissions a potential public health concern to the community? 

However, the concentrations of crystalline to which residents near the plant would be exposed 

due to these emissions would be well below background environmental levels that may result 

from roadway dusts, agricultural and construction activities, and windblown aerosols. The 

potential exposures to residents as described in the Silica Testing Task Force Report are below 

any levels known to cause disease, even after making extreme assumptions on the potential 

exposures. The potential crystalline silica emissions do not pose a potential public health concern 

to the community.  
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7.  	 Are ATSDR’s summary and conclusions appropriate regarding crystalline silica? 

ATSDR concludes that the crystalline silica emissions from the Intel New Mexico facility are not 

expected to harm people’s health. This conclusion is appropriate and well supported by 

Appendix L-the Silica Testing Task Force Report. 

8.  	 Do you have recommendations to improve this portion of the ATSDR’s Health 

Consultation? 

No. I believe the ATSDR has done an extremely careful and thorough job of evaluating the 

potential for residents living near the Intel facility to be exposed to crystalline silica. The 

sampling and analytical plan were very well executed. 

9.  	 Are there any other comments about the public health assessment that you would like 

to make? 

I am concerned about the VOC analyses. The FTIR data was not adequate to evaluate resident 

exposures to VOCs. While it is my belief that the residents are not exposed to VOC levels that 

will cause health effects, I do believe they are experiencing unusual odors, and the presence of 

these odors may be causing anxiety and concern in the community. The low odor threshold 

concentrations of VOCs may be difficult to detect with existing sampling and analytical 

technology. The Response to Public Comments was appropriate in addressing the crystalline 

silica concerns (pages 2 – 6). I did read the rest of Appendix O and the public comments 

indicate, to some extent, unreasonable concerns about environmental hazards coming from the 

Intel facility. I wonder if “strange odors” is the source of some of those concerns. 

Additional Questions: 

1. 	 Are there any comments on ATSDR's peer review process? 

No. I was pleased to assist with this review and would be happy to help ATSDR in any way I can 

in the future. ATSDR provides valuable service to our citizens and I cite their work frequently 

and use in my course instruction. 

Are there any other comments? 

I think it important that someone—Dr. Key-Schwartz or someone else—take the lead on 

publishing the results of the crystalline silica stack sampling and analysis. This was a complex 

problem which was addressed quite thoroughly. I suspect this question has or will arise again. It 

is good to know that the process used by Intel does not result in creation and emission of 

significant environmental concentrations of crystalline silica. 
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ATSDR Response to Peer Review #1 Comments 

Comment (Question 9) 

“I am concerned about the VOC analyses. The FTIR data was not adequate to evaluate resident 

exposures to VOCs. While it is my belief that the residents are not exposed to VOC levels that 

will cause health effects, I do believe they are experiencing unusual odors, and the presence of 

these odors may be causing anxiety and concern in the community. The low odor threshold 

concentrations of VOCs may be difficult to detect with existing sampling and analytical 

technology.” “. I wonder if “strange odors” is the source of some of those concerns.” 

ATSDR Response 

Thank you for these comments.  ATSDR agrees that odors are difficult to detect using standard 

VOCs methods and odors may be one source of community concern. 

Comment (additional comment section) 

I think it important that someone—Dr. Key-Schwartz or someone else—take the lead on 

publishing the results of the crystalline silica stack sampling and analysis. This was a complex 

problem which was addressed quite thoroughly. I suspect this question has or will arise again. It 

is good to know that the process used by Intel does not result in creation and emission of 

significant environmental concentrations of crystalline silica. 

ATSDR Response 

ATSDR will provide this comment to Dr. Key-Schwartz and the CEWG.  

Appendix N – page 6 



               

     

 

 

   

 

 

 

  

 

 

  

 

   

   

  

  

   

  

 

   

 

 

   

  

 

  

 

    

 

 

   

 

 

  

 

 

 

 

  

 

 

    

  

  

 

      

Appendix N – External Peer Review Comments and ATSDR Response 

Intel-New Mexico Health Consultation - Silica Task Force Report – Reviewer #2 

General Questions: 

1.	 Does the public health assessment adequately describe the nature and extent of 

contamination? 

The document is voluminous and provides a detailed description of the Intel facility, historical 

evolution, as well as extensive description of legal information about environmental release of 

pollutant (TRI, EPA permits). It is well stated in the document that following the exact nature 

and quantity of released pollutants is very difficult. However the final recommendations focus on 

rather well defined agents: silica, VOCs, Particles, carbon monoxide. I believe the report might 

benefit from small section that clearly presents the rational for the choice of the agents that end 

up being the focus of the recommendation. I believe the information is already present, but in a 

scattered fashion across the document. 

2.  Does the public health assessment adequately describe the existence of potential 

pathways of human exposure? 

The document extensively delves into concerns related to air quality using air monitoring and 

emission modelling. It seems indeed pretty obvious that the main exposure pathway of concern 

would be ambient air. Maybe a small focused section might clearly state that this is the case, and 

that ingestion (of contaminated soil or water) or skin contact were not a concern for this 

assessment.   

3.  	 Are all relevant environmental, toxicological, and radiological data (i.e., hazard

           identification, exposure assessment) being appropriately used? 

The report contains extensive documentation reported in the main text or in appendices. To the 

best of my knowledge the presented data is adequately presented and interpreted. 

4. 	 Does the public health assessment accurately and clearly communicate the health 

threat posed by the site? 

The recommendations provided in the document are clearly stated. 

5. 	 Are the conclusions and recommendations appropriate in view of the site’s 

condition as described in the public health assessment? 

I think the recommendations stated in the abstract and the discussion are appropriate. As already 

stated, I would recommend a clearer rational for the selection the agents for which a 

recommendation was made (availability of data, public concern, high emission volume from the 

facility). 
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6.  	 Were the Silica Task Force testing methods appropriate for answering the following

        questions: 

a.  	 Does Intel-New Mexico emit crystalline silica? 

b.  	 If so, are the emissions a potential public health concern to the community? 

Potential emission of silica may have seemed a concern as presented in the first health 

consultation report. Indeed the mechanisms by which it could be formed seemed to cause some 

debate with concerned citizens. However The Silica task force report (appendix L) provides 

ample demonstration that, even if emitted, silica levels at the stacks pose no health threat to the 

community 

7.  	 Are ATSDR’s summary and conclusions appropriate regarding crystalline silica? 

I agree with the ATSDR’s conclusions that crystalline silica emissions from the Intel New-

Mexico facility are not expected to harm people’s health 

8.  	 Do you have recommendations to improve this portion of the ATSDR’s Health 

Consultation? 

Paragraph 2 and 3 p4 of Appendix L are repetitions, and the two last paragraphs p5 should be 

made consistent to what is said before. This feels like sections of previous reports or letters were 

copy-pasted without proof reading. Table 2-6 of Appendix L: I would replace the “ND” by the 

more informative “<X”. 

9.  	 Are there any other comments about the public health assessment that you would like 

to make? 

I have a general comment about the structure of the health consultation report. As I already 

stated, the report provides adequate answers (at least the best that can be provided) about the 

major areas of concern for community health. However I found it was presented in a narrative 

way that does not follow a very clear path from section to section, which does not facilitate the 

digestion of such quantity of information. As a first step towards a “tighter” version I would 

number the sections and have a separate section that provides an overview of the full report and 

all its subsections and their content. I also wanted to point out that I found the recommendation 

section very clear and concise. 

Additional Questions: 

1. Are there any comments on ATSDR's peer review process? 

No additional comment 

Are there any other comments? 

No additional comment 
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ATSDR Response to Peer Review #2 Comments 

Comment (Question 2 Response) 

“The document extensively delves into concerns related to air quality using air monitoring and 

emission modelling. It seems indeed pretty obvious that the main exposure pathway of concern 

would be ambient air. Maybe a small focused section might clearly state that this is the case, and 

that ingestion (of contaminated soil or water) or skin contact were not a concern for this 

assessment.” 

ATSDR Response 

ATSDR added the following statement in the “Statement of Issues” section of the health 

consultation. 

“ATSDR did not evaluate ingestion or skin contact (dermal) exposure pathways in this public 

health consultation.” 

Comment (Question 5 Response) 

“I believe the report might benefit from small section that clearly presents the rational for the 

choice of the agents that end up being the focus of the recommendation. I believe the information 

is already present, but in a scattered fashion across the document.” 

ATSDR Response 

ATSDR conclusions and recommendations were revised as follows based of the above comment: 

“Volatile Organic Compound (VOC) and acid aerosol air emissions 

ATSDR cannot accurately evaluate volatile organic compounds (VOCs) and acid 

aerosols near the Intel-New Mexico facility. Therefore, ATSDR cannot determine 

whether these compounds could harm people’s health.  

The open path FTIR data were not sufficiently sensitive and reliable to draw 

health conclusions. Additional air monitoring data are not available to make this 

health determination. 

The principal public health protection from Intel-New Mexico air emission 

resides with effective administration and compliance of a valid air permit. NMED 

has issued an air permit to the Intel-New Mexico facility that allows for the 

release of specific quantities of, carbon monoxide, Hazardous Air Pollutants 

(HAPs), nitrogen oxides, total suspended particulate and VOCs calculated on a 

rolling 12-month average system. Effective administration and enforcement of the 
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Intel-New Mexico facility air permit is essential to maintaining air quality, i.e., 

preventing harmful exposure (including short-term exposures) to the plant’s air 

emissions particularly to community members directly downwind of the facility. 

Recommendations 

As the result of its 2009 compliance inspection, EPA has noted several areas of concern 

and one area of non-compliance. Follow-up of these areas of concern noted in the EPA 

inspection are necessary to confirm the adequacy of the air permit’s public health 

protections and improve the community’s overall confidence in the air permit. 

ATSDR encourages NMED, CEWG and Intel-New Mexico to evaluate the need to 

conduct additional air modeling, and possibly air monitoring for validation, following the 

results of any additional Intel-New Mexico air pollution control equipment stack testing 

i.e., acid scrubbers and RTOs, required in follow-up to EPA’s 2009 compliance 

inspection. Particular attention should be given to acid aerosols and VOCs that may result 

in health effects from short-term exposure. 

Comment (Question 8 Response) 

“Paragraph 2 and 3 p4 of appendix L (Silica Testing Task Force Report) are repetitions, and the 

two last paragraphs p5 should be made consistent to what is said before. This feels like sections 

of previous reports or letters were copy-pasted without proof reading. Table 2-6 of appendix L: I 

would replace the “ND” by the more informative “<X”.” 

ATSDR Response 

Thank you for these comments. Appendix L contains the Silica Testing Task Force Report. This 

report was developed and published by the Community Environment Working Group (CEWG), 

a separate organization. Therefore, ATSDR cannot revise CEWG document but will provide 

these comments to the CEWG. 
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Comment (Question 9 Response) 

“I have a general comment about the structure of the health consultation report. As I already 

stated, the report provides adequate answers (at least the best that can be provided) about the 

major areas of concern for community health. However I found it was presented in a narrative 

way that does not follow a very clear path from section to section, which does not facilitate the 

digestion of such quantity of information. As a first step towards a “tighter” version I would 

number the sections and have a separate section that provides an overview of the full report and 

all its subsections and their content. I also wanted to point out that I found the recommendation 

section very clear and concise.” 

ATSDR Response 

ATSDR appreciates these comments. The Intel-New Mexico Health Consultation’s format 

follows ATSDR’s standard format for public health consultations. To some extent the sections 

are in response to the community concerns e.g. idiopathic pulmonary fibrosis, amyotrophic 

lateral sclerosis. 
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Intel-New Mexico Health Consultation - Silica Task Force Report – Reviewer #3 

General Questions: 

1.	 Does the public health assessment adequately describe the nature and extent of 

contamination? 

The results of testing show no significant emissions of crystalline silica. 

2.  	 Does the public health assessment adequately describe the existence of potential 

pathways of human exposure? 

This is not specifically addressed in the report for crystalline silica, however inhalation is 

presumed to be the main route of exposure. Hence the stack emission testing and estimation of 

fence line air level exposures are the appropriate assessment methods.  

3.  	 Are all relevant environmental, toxicological, and radiological data (i.e., hazard

           identification, exposure assessment) being appropriately used? 

Data on the sampling and analysis method, validation of method adjustments and field forms 

were all supplied. On pages 26-27 of the report the calculation of the concentration outside the 

boundary of the plant is described. This could use some clarification: 1) on page 26 the last 

paragraph states that the average volume of gases passing through the filter through one four 

hour sampling period was 289 cubic feet under actual conditions…and that ….actual flows are 

2.68 times the dry standard stack flows. It is not clear where these values came from. The 

Sampling Data sheets in the Appendix (titled RM17 Sampling Data) show Standard Meter 

Volumes (dscf) in the range of the reported 108 standard cubic feet (page 26) but the Total Meter 

Volumes listed are more in the range of 124 cfm so clarification would be helpful. Likewise, for 

the dilution denominator of 178000 on page 27, an explanation of source of this number and how 

it was derived (presumably from the AEROMOD model) would be helpful (along with a 

reference to the larger report that describes the model). Information on the stack heights used in 

the model should be clearly described given the Public Comment discussions about stack height 

recommendations and changes (Appendix O page 6).  

It appears that the analysis of this data was simplified by using a single average value for silica 

mass and air volume across the Munters stacks.  Since there are 12 samples, it would be useful to 

calculate 12 levels and use the median and range of those values for the summary (given most air 

concentrations are lognormally distributed). 

On page 26 it says that the “Durr data indicates the highest possible emissions from the Durr 

stacks consistent with the measurements would be about five times higher than the highest 

possible emissions from the Munters”.  Yet fence line estimates for the Durr stacks are not 

included in the summary graphs or discussion because the report states different modeling of 

dispersion is needed due to the different flows and temperatures of these units. Modeling was not 

done because of the low crystalline silica levels and the report that “all the Durr units are being 

replaced with Munters units” (page 26).  For clearer communications with the public, some 
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bounding of possible fence line levels should be included given the higher emissions from these 

units.     

On page 25 3rd paragraph there is discussion of the use of the “very conservative approach” of 

using the LOD in the emission calculations. Explanation is needed for why the LOD of 50 ug 

was used in the emission calculations for quartz, rather than more typical NIOSH approach of 

using the LOQ (170 ug) and why the LOD for Intel10 sample was set at 300 ug (large primary 

peak on XRD but no secondary peak so likely interference by graphite, but no rationale for LOD 

of 300ug). 

Discussion of the provisional level of 1 ug/m3 for evaluation of crystalline silica exposure levels 

at the fence line was in Appendix K which was not provided. However, this toxicological/risk 

assessment derivation is not within my expertise for review.  

4. 	 Does the public health assessment accurately and clearly communicate the health 

threat posed by the site? 

On page 2 of the report there is a graph that shows the estimated fence line exposure levels 

compared to the CEWG provisional level. The fence line estimates are labeled “actual 

measured”, which implies these were fence line sampling results. This should be clarified. These 

are estimated concentrations based on emission modeling and that (if true) the estimated 

concentrations were based on dispersion models from lower stack heights than are now in place 

(40 meters?) (Appendix O page 6) and that higher stacks are expected to produce even lower 

maximum emissions levels. It would also be useful to stress that the worst case modeling 

scenario (all particulate emissions = crystalline silica) also produced very low fence line 

concentration estimates relative to the CEWG provisional level.  

Inclusion of the Durr stack data with bounded estimates of fence line levels (see comment #3) 

along with the report that “all the Durr units are being replaced with Munters units” (page 26) 

would be useful to the public.   

5. 	 Are the conclusions and recommendations appropriate in view of the site’s 

condition as described in the public health assessment? 

The conclusion of the report that “even the highest estimates of the crystalline silica consistent 

with the data were very low” and that even assuming that all the particulate matter collected on 

the filters was crystalline silica “found exposure levels well below the CEWG provisional level” 

appears justified. No specific recommendations are made. 
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6.  	 Were the Silica Task Force testing methods appropriate for answering the following

        questions: 

Does Intel-New Mexico emit crystalline silica? 

Use of stack emission testing was an appropriate method. The validation of the adaptations of the 

stack sampling method were well described and justified. A discussion should be included of 

several possibly relevant limitations in the XRD method: a) the use of respirable crystalline silica 

fraction for standards can result in over or underestimate of levels if particle sizes of the sample 

are significantly larger or smaller than the standards used and b) XRD can be impacted by heavy 

particulate loading of filters.  

Graphs showing the median and range of maximum possible emissions (lbs/hr) of crystalline 

silica (using LOD or LOQ values) as well as for particulates from each of the 5 stacks tested 

would be helpful for explaining to the public. This can be compared with the estimated emission 

rate needed to reach the CEWG provisional level at the original and currently (?) higher stack 

heights would be useful for public communication. In addition, reporting the % of the particulate 

emissions estimated to be crystalline silica in the worst case scenario (using LOD or LOQ) may 

also provide some useful context. 

b.       If so, are the emissions a potential public health concern to the community? 

As described in #3 clarification of the calculations used in the estimation of fence line levels is 

needed. 

7.  Are ATSDR’s summary and conclusions appropriate regarding crystalline silica? 

The results suggest minimal emissions from the plant’s recuperative thermal oxidizer stacks. 

8.  	 Do you have recommendations to improve this portion of the ATSDR’s Health 

Consultation? 

Page 4 last paragraph discusses future actions rather than completed ones. 

Page 4 footnote 3 uses Wikipedia to describe NIOSH. The NIOSH web site would be a better 

source http://www.cdc.gov/niosh/about.html 

Page 6 describes Bureau Veritas lab as a non-commercial national testing resource. They are a 

commercial contract lab used by NIOSH 

Page 25 3rd paragraph says the primary question is….but it is not answered until page 27 when 

the paragraph says “the answer is clearly NO”.  Suggest this be restated. 
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Appendix N – External Peer Review Comments and ATSDR Response 

Page 178 of report shows levels of factory capacity and relative HMDS usage reported by the 

company during 10/2-12/18/10, which covers the sampling period. It is not clear if these are 

actual results reported by the company or a model of what they could report. If actual data, this 

should be included in the summary and conclusion to highlight that conditions during sampling 

were not unusual (80% factory capacity which is both higher and lower than some periods in 

October and relative HMDS usage at the higher end of the period reported).   

9.  	 Are there any other comments about the public health assessment that you would like 

to make? 

No
 

Additional Questions:
 

1. Are there any comments on ATSDR's peer review process?
 

No
 

Are there any other comments?
 

No
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Appendix N – External Peer Review Comments and ATSDR Response
 

ATSDR Response to Peer Review #3 Comments 

Comments (Response to Questions 3, 4, 6 and 8) 

Peer reviewer #3 provides several comments and suggestions about the CEWG report Silica 

Testing Task Force Report. This report was developed and published by the Community 

Environment Working Group (CEWG), a separate organization. Therefore, ATSDR cannot 

revise CEWG document but will provide these comments to the CEWG. 

ATSDR does not find any comments from Peer Reviewer #3 that would require changing the 

conclusion “that crystalline silica emissions from the Intel New-Mexico facility are not expected 

to harm people’s health.” 
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Appendix O – Response to Public Comments
 

Crystalline Silica 

Public Comment 

ATSDR’s 2009 Health Consultation (page 35) indicates the high temperature and slow cooling 

time needed to convert amorphous (non-crystalline) silica to crystalline silica. However, the 

conditions for conversion of amorphous silica have no bearing on Intel’s silica formation 

process, which can produce crystalline silica directly. 

Organo-silicon compounds are present at very low concentration in the gaseous waste streams 

entering Intel’s RTOs. Thus, the conversion of organo-silicates to silica occurs on an almost 

individual molecule basis. Such widely dispersed molecules of newly formed silica tend to 

coalesce in crystalline patterns. In fact, such a process strongly favors the formation of 

crystalline silica. 

The conditions in Intel’s thermal oxidizers are nearly ideal for directly producing crystalline 

silica when Intel’s organo-silicon compounds are burned. So the recent discussion about the 

temperature at which amorphous silica is converted to crystalline silica is irrelevant. 

ATSDR Response 

ATSDR cannot find any evidence of crystalline silica exposure (occupational or environmental 

resulting) from semiconductor manufacturing nor do any regulatory agencies specifically 

regulate crystalline emissions, (Burgess 1995, Baldwin et al, 2011, Fischman 2001, and Wald PH 

and Williams ME 1997). 

In semiconductor manufacturing, the preparation of amorphous silicon films uses chemical vapor 

deposition (CVD) or excessive heat exposure results in deposition of silicon. Other parameters 

play a role including pressure, silicon sources, carrier gases and gas flow, and heating sources 

(Baldwin et al, 2011). 

Hexamethyldisilazane (HMDS) is an organo-silicon compound with chemical formula 

[(CH3)3Si]2NH. HMDS reacts with the oxide surface in a process called silylation to form a 

strong bond to the surface. At the same time, free bonds are left which readily react with the 

photoresist, enhancing the photoresist adhesion. The process works not only with silicon dioxide, 

but other oxides (e.g., Al203), as well as native oxide present on bare silicon wafers. HMDS is 

applied in the gas phase on heated substrate material (amorphous SiO2). It reacts immediately 

with the substrate material removing absorbed water and reducing surface energy, which in turn 

promotes photoresist adhesion to the substrate (Seguin et al., 2008; Dagget et al., 2003). 

HMDS used by Intel– New Mexico is commonly used as a wafer treatment to improve 

photoresist adhesion onto wafers. Any presence of humid air reacts with HMDS through a 

process called hydrolysis to produce trimethylsilanol (TMS) and ammonia (NH3). TMS can 

combine with another TMS molecule (dimerization) in the presence of oxygen, or on specific 
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Appendix O – Response to Public Comments 

types of adsorption media, to form hexamethyldisiloxane (HMDSO). The chemical reaction 

equations of HMDS hydrolyze in aqueous solutions to form trimethylsilanol (TMS) plus 

ammonia and a direct conversion of HMDS to hexamethyldisiloxane (HMDSO) and ammonia 

are shown below: 

[(CH3)Si]2NH + 2H2O                2(CH3)3SiOH + NH3   (1) 

[(CH3)3Si]2NH + H2O             [(CH3)3Si)2O + NH3     (2) 

TMS also undergoes acid catalyzed condensation into HMDSO as shown in reaction (3) below 

H+ 

2(CH3)3SiOH [(CH3)3Si]2O + H2O                      (3) 

It is unlikely that high concentrations of respirable crystalline silica are released to the 

environment from the Intel’s RTOs because of its high reactivity with oxide surfaces as 

previously noted. 

Emissions of TMS, NH3 and HMDSO may be released to the environment but can be controlled 

with available emission controls at the semiconductor manufacturer facility. (Seguin et al, 2008; 

Dagget et al, 2003). 

This above explanation is consistent with the results of crystalline silica exposure assessment of 

the Intel – New Mexico thermal oxidizers. Nineteen out of 20 samples showed non-detectable 

levels of crystalline silica and low concentrations of PM2.5/PM10 in nearby ambient monitors. 

Public Comment 

“While I was a member of the Task Force, Intel’s Mindy Koch, claimed to have proof that Intel 

released only amorphous silica. When I asked to see that proof, she sent me an analysis report for 

silica that had been scraped from an RTO burner nine years earlier. I told Ms. Koch that silica 

deposited on an RTO burner in no way represented what was released into the air. I then asked 

Ms. Koch to have particulates collected from the gas exiting their RTOs and have it analyzed by 

X-ray diffraction, but she never responded to my request. As a Task Force member I also 

repeatedly asked NMED to collect samples from the RTO exit for silica analysis, but NMED 

never did so. If they had, we could have actual evidence of the silica form, one way or another. 

Perhaps NMED preferred Intel’s unsupported claims of amorphous silica, to evidence that might 

prove otherwise.” 

ATSDR Response 

ATSDR agrees that the previous bulk sampling by Intel-New Mexico is not representative of 

current conditions. The results from the CEWG appointed STTF did not find silica emissions 

that would result in silica exposure at levels of health concern. The nearby PM2.5/PM10 air 

monitors indicate that particulate levels have been less than EPA National Ambient Air Quality 

Standards for particulate matter. Silica comprises approximately 10 percent of PM10 (EPA, 

1996). 
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Appendix O – Response to Public Comments
 

Public Comment 

The potential risks of fine-particle emissions are discussed only in the context of crystalline 

silica, while fine-particle concentrations are a health concern with or without the presence of 

crystalline silica. The modeled (Attachment K, Intel Rio Rancho Facility, RTO Relocation, 

Technical Permit Revision, Air Dispersion Modeling, Class One Technical Services, November 

2007) fine-particle concentrations are close to the standard set to protect human health. 

Furthermore, the World Health Organization (WHO) advocates a more restrictive adverse health 

level than our standards set by the EPA, even though both the WHO and the EPA relied upon the 

same data. The data included several levels of fine-particle concentrations and impaired health in 

US cities. There is a simple explanation for the discrepancy between the two adverse levels, the 

studies showed that increasing fine-particle concentrations produced health effects throughout 

the levels found in the study areas. EPA chose to pick a level next to the lowest concentrations as 

a standard where they could show health deterioration between that level and the lowest level, 

while WHO chose to pick the lowest level studied since no safe level had been found.” 

ATSDR Response 

ATSDR has added a discussion of the risks of fine-particle emissions and includes PM2.5/PM10 

data. Elevated levels of PM10 may pose a public health hazard to the Rio Rancho and Corrales 

communities (and greater Albuquerque) during high wind conditions that are associated with 

lower pressure trough weather patterns. These patterns occur infrequently. 

Public Comment 

We believe that the discussion of the formation of crystalline silica is a little misleading. The 

literature does note that crystalline silica forms above 800 degrees Celsius, but the literature also 

suggests crystalline silica begins to form at lower temperatures (750 degrees Celsius, which 

corresponds to the Durr’s RTO operating temperature of 1360 degrees F and even more closely 

to the Munter’s RTO operating temperature of 1385, which started operating during January 

2009), so that some formation might be expected at temperatures near those in the Intel facility. 

Specifically, the following statement, “Combustion of rice husks, typically stoker fired boilers, 

where the ash experiences sustained temperature above 750ºC leads to a significant quantity of 

crystalline silica in the residual ash,” appears in the report Rabovsky, J., “Estimated health risk 

associated with the exposure to Silica from Wadham Energy Co, Williams, CA”: final report 

California Environmental Protection Agency, Office of Environment Health Hazard Assessment, 

1992 page 44. It is also important to note that even a very small conversion on the order of 1% 

would be sufficient to produce more of a hazard associated with crystalline silica than associated 

with amorphous silica. 

ATSDR Response 

ATSDR has revised the text. This health consultation recognizes that amorphous chemical vapor 

deposition silicon films crystallize over wide range of temperatures between 450°C and 825°C. 
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Appendix O – Response to Public Comments 

This conversion cannot be attributed solely to temperature increase. Based on Bettermann and 

Liebau, (1975) and Wahl et al (1961), the transformation behavior of different amorphous silica 

via cristobalite and keatite to quartz depends mainly on parameters including pressure, 

temperature, run duration, kind and concentration of mineralizers (such as alkalies) and state of 

the starting material. Based on the results of the Silica Task Force’s testing and follow-up 

modeling of the Intel-New Mexico RTO stacks, the estimated concentrations were less than the 

State of California’s Chronic Inhalation Reference Exposure Level for respirable crystalline 

silica (3 µ g/m3).  

Public Comment 

Please explain ATSDR’s recommendation for “bulk analysis of RTO build-up for crystalline 

silica?” 

ATSDR Response 

In the 2009 public comment health consultation, ATSDR recommended that “Intel-New Mexico 

should conduct additional (bulk) analysis of thermal oxidizer build-up for crystalline silica 

(ATSDR, 2009) in order to obtain additional information about this community concern.  The 

CEWG’s Silica Task Force’s investigation addresses this recommendation by conducting stack 

air sampling for crystalline silica.   

Public Comment 

Given the relatively large quantities of silica particulate already being produced, why did 

ATSDR not give any cautions about amorphous silica? Based on Intel’s anticipated production 

increase, or expanded capacity due to recent re-tooling, how much silica, crystalline or 

amorphous, is expected to be released to the air, and what are the health implications of that? 

Why did ATSDR not accept CEWG panelist Mike Williams’ conclusion that Intel probably does 

release crystalline silica?  What does ATSDR’s data bank on silica exposure indicate should be 

anticipated as a result of 365 day, 7 day – 24 hour per inhalation of silica particulate at levels in 

the 14 ton per year range. 

ATSDR Response 

The scientific literature does not indicate that the use of HMDS promoter results in 

environmental release of crystalline silica (Seguin et al. 2012). Additionally, the results of the 

CEWG Silica Task Force investigation did not find crystalline silica emissions that would result 

in exposure at levels of health concern. 

No stack testing data were available for the ATSDR’s 2009 Health Consultation. In this health 

consultation, ATSDR reviewed the Silica Task Force effort and PM2.5/PM10 monitoring data 

from nearby monitors. The PM10 monitoring would contain amorphous silica that is less than 10 

micrometers in diameter. 
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Appendix O – Response to Public Comments
 

Public Comment 

What conclusions, if any, did ATSDR reach regarding silica particulates delivery of Intel HAPs 

and TAPs to lung tissue? Refer to University of New Mexico’s Bill Buss on silica’s role in 

delivering toxic molecules to lung tissue. 

ATSDR Response 

ATSDR did not draw any conclusions about this statement. However, new evidence suggests 

that volatile organic compounds may modify the biological effect of some particulate matter. 

(Ebersville et al, 2012). This topic requires additional research. 

Public Comment 

There are reasons to believe that some of the assumptions in the fine-particle modeling were 

unduly conservative, so that actual, as opposed to modeled, concentrations may be somewhat 

less. Furthermore, Intel and CEWG have worked to make modifications (the removal of rain 

caps on boiler stacks, which raises effective plume height) that further reduce ground-level 

concentrations. The CEWG also recommended that the stack heights of the new thermal 

oxidizers be increased from the original design level of 23 meters to 38-40 meters. However, 

Intel chose a level of 30 meters. The initial fine particle modeling used the design value of 23 

meters, so that some additional reduction in the modeled, fine particle concentrations has been 

realized. It is also worth noting that the modeled fine particle concentrations included significant 

contributions from sources other than Intel facility emissions. 

ATSDR Response 

Comment noted.  ATSDR appreciates the work of the CEWG to reduce community exposures 

from air emission including its air modeling, oxidizers, and efforts to raise the stack heights.  

Intel-New Mexico has raised their thermal oxidizer stacks to 40 meters, as recommended by the 

CEWG. 
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Appendix O – Response to Public Comments 

Health Specific Comments 

Public Comment 

Information was provided to ATSDR which showed a level of methyl tertiary butyl ether (better 

known as MTBE) in a resident’s blood at 10 times the population average. To my knowledge, 

these test results were never provided to an ATSDR toxicologist for review and opinion.   

ATSDR Response 

Methyl tert-butyl ether (MTBE) was added to gasoline to boost octane and to reduce carbon 

monoxide exhaust emissions in the United States in the 1980s. MTBE was phased-out of use in 

the mid-2000s due to its adverse impact on groundwater.  

Most people were exposed to MTBE from auto exhaust when driving or from gasoline while 

fueling their cars (ATSDR, 1996). CDC reported that commuters in urban areas with high 

vehicular traffic had median blood MTBE blood levels that were more than tenfold higher than 

those in the U.S. general population (CDC, 2013).  People can also be exposed to MTBE from 

groundwater pollution (ATSDR, 1996). ATSDR found no evidence of MTBE use in the 

semiconductor manufacturing industry. 

Public Comment 

Please provide autopsy results from ‘Ellie the dog’ to an ATSDR veterinarian for her/his review 

and opinion and the information included in your final report. (A Concerned Citizen asked 

ATSDR to review the necropsy results of her 17 year old pet dog.) 

ATSDR Response 

An ATSDR veterinary pathologist reviewed the pathology report provided by the concerned 

citizen. This report was consistent with necropsy findings for an elderly canine. Pulmonary 

adenocarcinoma, reported on the necropsy, is not the most common tumors found in dogs but it 

is not considered unusual. Cancer is the most common cause of death in domestic dogs (near 

40%), and primary lung tumors account for approximately 1% of these cancers, with 

adenocarcinoma accounting for 70-80% of primary lung tumor in dogs. As with humans, the 

probability of cancer in dogs increases with age. 

ATSDR cannot draw any conclusions about the levels of toluene (50 parts per billion (ppb), n­

hexane (18 ppb), and ethyl benzene (14 ppb) reported for the dog’s lung tissue, or link this 

information to the cause of pulmonary adenocarcinoma detected in this elderly dog.  Toluene and 

n-hexane are not considered to cause cancer in either animals or humans. Ethyl benzene is not 

classified as to human carcinogenicity because of lack of animal bioassays and human studies, 

though some laboratory animal studies suggest that ethyl benzene may be a carcinogen. The 

meaning of the levels reported from the dog’s lung tissue is unclear. ATSDR cannot completely 

rule out a causal link between exposure to environmental contaminants and the pulmonary 
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Appendix O – Response to Public Comments
 

adenocarcinoma noted in the necropsy report, but there is not sufficient information to establish a 

causal link.   

Public Comment 

ATSDR should obtain and provide current Tumor Registry Data to Corrales Residents for Clean 

Air and Water (CRCAW) this year and every year for a minimum of 10 years so that if a trend is 

developed, it can be identified as soon as possible.  

ATSDR Response 

In the public comment Health Consultation ATSDR indicated that it would complete a health
 

consultation on cancer rates for the Rio Rancho – Corrales community. After further review with
 

an ATSDR medical epidemiologist, it was determined that all of following (below) criteria were
 

not met in order to complete a health outcome data (HOD) review for a specific site.  


1) Current (or past) potential or completed exposure pathway?
 

2) Duration and extent of exposure can be determined?
 

3) Population that was (or is) being exposed can be identified?
 

4) Estimated doses and duration of exposure sufficient for plausible, reasonable expectation of
 

health effects?
 

5) HOD available at geographic level to allow correlation with the exposed population?
 

6) Accessible validated data sources have info on health outcomes of interest likely to occur
 

from exposure?
 

Specifically, ATSDR does not have sufficient information to estimate duration and extent of
 

exposure.  


The New Mexico county-level cancers rates (by cancer site) are available online for the period
 

1990 through 2007 at the following link http://www.cancer-rates.info/nm/index.php. 


Public comment 

A former seven-year resident of western Rio Rancho New Mexico reported that she was 

diagnosed with Pulmonary Fibrosis, Nonspecific Interstitial Pneumonitis (NSIP), and 

Emphysema, with Lymphoid hyperplasia of Bronchus Associated Lymphoid Tissue and Multiple 

Bilateral pulmonary infiltrates. The Corrales Comment has reported several possible cases of 

pulmonary fibrosis among Rio Rancho – Corrales residents.    

ATSDR Response 

Pulmonary fibrosis and Nonspecific Interstitial Pneumonitis (NSIP) are two of over 100 types of 

interstitial lung disease. Certain types of pulmonary fibrosis are caused by exposure to 

environmental dust including crystalline silica. The causes of other types of pulmonary fibrosis 

or are Nonspecific Interstitial Pneumonitis are not known. However the risk of idiopathic 

pulmonary fibrosis increases with age. Other risk factors may include genetics, exposure to 

viruses, gastro-reflux disease and certain medications [Kottmann RM, Hogan CM, Simei PJ, 

2009]. 
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Appendix O – Response to Public Comments 

Emphysema is the fourth leading cause of death in the United States. Emphysema is chronic 

obstructive pulmonary disease (COPD) that is strongly linked to smoking. Exposure to air 

pollution or dust from the environment or workplace also can contribute to COPD.  In rare cases, 

a genetic condition called alpha-1 antitrypsin deficiency may play a role in causing Emphysema. 

ATSDR’s Public Health Assessments typically cannot determine whether specific illnesses noted 

by community members, on an individual basis are associated with environmental exposures 

being evaluated. This is the case with pulmonary fibrosis. 

Public Comment 

A resident voiced concern about experiencing throat irritation i.e. having their “larynx shut” 

without observing odor. 

ATSDR Response 

Some chemicals do not have good warning properties i.e. they may cause symptoms before you 

can smell the odors. Exposure to acids aerosols such as hydrochloric acid, hydrofluoric acid, and 

sulfuric acids are capable of resulting in throat irritation. Hydrochloric acid has poor warning 

properties (ATSDR, 2014).  Persons who experience throat irritation should report this 

information and other pertinent information (location, time, date) to Intel-NM and NMED and 

seek medical attention if necessary. 

Public Comment 

When community members report a complaint to Intel New Mexico operation centers – they 

hear back from Intel-New-Mexico that the plant is operating “normally”. 

ATSDR Response 

ATSDR encourages residents to continue to report any air quality complaints to Intel-New 

Mexico for tracking and analyses purposes. ATSDR recommends that the issue of continued air 

quality/odor concerns be addressed through CEWG. 
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Appendix O – Response to Public Comments
 

Air Permitting 

Public Comment 

Why were the permitting issues not highlighted more prominently in ATSDR’s Health 

Consultation? 

ATSDR should explain why Intel-New Mexico, nearly 100 tons of Hazardous Air Pollutants and 

VOCs per year, could be allowed to operate under a minor source permit. 

ATSDR should provide the names and addresses of other facilities in the United States that 

possess Minor Source Permits and that are allowed to emit more than 5 tons of Phosgene per 

year and all facilities in the United States who possesses a Minor Source Permit and who also 

has the legal ability to discharge 96.5 tons of Hazardous Air Pollutants and use more than 250 

Volatile Organic Compounds 

ATSDR Response 

Air permitting is an environmental regulatory compliance issue. Compliance and enforcement of 

the Clean Air Act is the specific domain of the EPA and its delegated authorities, NMED and 

City of Albuquerque (in New Mexico). ATSDR reviewed the Intel-NM air permit information as 

background for preparing the health consultation and provided its observations to NMED 

(ATSDR, 2009). ATSDR does not maintain a listing of facilities with air permits.   

Public Comment 

What are opportunities for additional insights into Intel-New Mexico facility emissions noted in 

the ATSDR letter to NMED?  How would this be funded? 

ATSDR Response: 

ATSDR suggested supplemental testing of thermal oxidizers and scrubbers, and testing to verify 

the control efficiencies (ATSDR, 2009). Companies that hold air permits are required to obtain 

the necessary information for their air permit e.g., any required stack testing. 

Public Comment 

Intel-New Mexico substitutes zeros for no-detect measurements for several chemicals when 

calculating their air emissions from stack emission testing. 

ATSDR Response 

Air emission calculations for compliance with Clean Air Act requirements come under the 

authority for NMED and EPA. From a health assessment standpoint, substituting zeros for less 

than detection limit observations could underestimate exposures. 
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Appendix O – Response to Public Comments 

Public Comment 

Intel-New Mexico does not use phosgene but its permit allows it. The phosgene issue should 

have been looked into much more detail. 

ATSDR Response 

ATSDR does not know the rationale for having phosgene listed on the air permit. ATSDR is not 

aware of semiconductor manufacturing facilities listings phosgene on their air permits. EPA did 

not include semiconductor manufacturing in its document “Locating and estimating air emissions 

from sources of phosgene (USEPA, 1985). This question should be directed to Intel New-

Mexico and NMED.  

Public Comment 

ATSDR should add the following statement “Intel’s air operating permit current at the time of 

the Public Comment version of this Health Consultation seems to be consistent with past Intel 

permits which require specific pollution control equipment operation, emissions testing and 

reporting, and numerous other on-site recordkeeping and monitoring requirements.” 

ATSDR Response 

ATSDR added the following on page 11 “Intel-New Mexico’s 2009 and current air operating

 permit appears to be consistent with past Intel permits which require specific pollution control

 equipment operation, air emissions testing and reporting, and other on-site recordkeeping

 and monitoring requirements” 
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Appendix O – Response to Public Comments
 

Air Modeling 

Public Comment 

Corrales Residents for Clean Air and Water (CRCAW) is very concerned about ATSDR’s 

response to Dr. Koracin’s modeling study which provided evidence and scientific data that Intel 

was the culpable source of odors and illnesses.  Although ATSDR did not discount any other 

evidence or studies in their report, ATSDR took the time and effort to discount Dr. Koracin’s 

modeling study.  CRCAW requests ATSDR address the fact that no other studies or conclusions 

were questioned except those of Dr. Koracin. 

ATSDR Response 

In the health consultation ATSDR states, in the Dispersion Modeling section, the following of 

the Koracin report: “the description of the meteorological modeling approach and results appear 

reasonable and consistent with standard modeling practice.”  The limitations noted about the 

Koracin report are inherent limitations of all air modeling. In general, ATSDR does not draw 

health conclusions based on modeling information alone. 

Public Comment 

Did ATSDR corroborate the findings of the Koracin modeling report? 

ATSDR Response 

ATSDR concurs with the wind flow patterns described in the Koracin report. Similar to the 

Koracin report, ATSDR has received “burnt coffee” odor complaints from residents occurring 

during the evening or early morning southeast of the Intel-New Mexico Plant. 

Public Comment 

ATSDR should include the Koracin modeling report in an appendix.  

ATSDR Response 

ATSDR cites key references considered in our evaluations, rather than including entire 

documents as appendixes. In this public health consultation, ATSDR cited Darko Koracin’s 

report (“Koracin and Watson 2003”) in the text but we failed to include it among the references 

at the end of the report. We have revised the Health Consultation to include that citation in the 

references. 

Public Comment 

ATSDR should have made better use of the available modeling data. We were a little 

disappointed that more use of modeling results was not made. It has been our experience that the 

best understanding of air quality issues is made when emissions (estimated or measured), 
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Appendix O – Response to Public Comments 

models, and measurements are considered together. Models can help put limited measurements 

in context and they can be used to assess the significance of emission information.  

ATSDR Response 

ATSDR obtained and evaluated a wide range of environmental data, including information on 

emissions, fate and transport, and ambient air monitoring to draw public health conclusions. In 

particular, ATSDR considered the results of multiple modeling studies when developing this 

document. While we agree conceptually that modeling could have helped provide additional 

insights to the monitoring that was done, the available modeling studies had some important 

limitations.  ATSDR recognizes that monitoring data had limitations as well. ATSDR added 

additional information about the uses and benefits of air modeling in the Methodology section of 

this health consultation and included CEWG’s recent modeling of hydrogen fluoride. 
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Appendix O – Response to Public Comments
 

General Comments 

Public Comment 

Has ATSDR anything to say about the synergistic exposure to toxins?  Did ATSDR perform 

analysis of toxic exposure to nearby resident factor in the toxicity multiple effects of acetone and 

isopropyl alcohol? 

ATSDR Response 

ATSDR did not perform interaction analysis because of the lack of exposure information in the 

community. Isopropyl alcohol is metabolized to acetone. Therefore exposure to acetone and 

isopropyl alcohol would have a combined effect.  Acetone has a synergistic effect in 

combination with pyridine (ATSDR, 2011). Pyridine gas is used as a catalyst silica atomic layer 

deposition in semiconductor manufacturing. ATSDR expects that pyridine would be routed to 

typical exhausts if Intel-New Mexico were using pyridine for this purpose. 

Public Comment 

Is ATSDR convinced that phosgene has not been released by Intel-New Mexico? Why does 

ATSDR not recommend monitoring for phosgene? The 2009 report cites Intel’s assurances that 

measures are always in place to prevent formation of phosgene. Have those measures always 

been in place? When were they instituted? 

ATSDR Response 

ATSDR does not know when Intel-New Mexico implemented exhaust ventilation controls to 

prevent chlorine-containing gases from being vented through the thermal oxidizers.  

ATSDR found no evidence, i.e. pattern of detections, indicating Intel-New Mexico that phosgene 

is being released from the Intel-New Mexico facility. Therefore ATSDR is not recommending 

phosgene monitoring. 

ATSDR requires a rationale for making recommendations for air monitoring of phosgene. 

ATSDR is not aware of any releases of phosgene from semiconductors manufacturing facilities 

that have resulted in community exposure. 

Semiconductor facilities and other industrial facilities, have the potential to release phosgene if 

they are using chlorinated solvents in the presence of high temperature or flames. For example, 

the use of carbon tetrachloride as a feed gas during the plasma etch process would result in the 

formation of phosgene and hydrochloride acid during oxidative decomposition by flame 

(Bolmen, 1998). 
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Appendix O – Response to Public Comments 

Public Comment 

ATSDR did not mention Intel’s “consultant shopping” to get a finding of no phosgene after it 

was detected multiple times by other monitoring devices. Does ATSDR take the position on the 

polluters’ ability to discard as “false positive” readings they find inconvenient, substituting 

instead more acceptable findings produced after “consultant shopping”? 

ATSDR Response 

ATSDR did not evaluate the rationale for Intel-New Mexico’s selection of environmental 

consultants. With the exception of the carbon monoxide readings, the quality of the open path 

FTIR, including the phosgene data, is not sufficient to make a public health determination, i.e., 

phosgene was detected very infrequently. 

Public Comment 

Are data available regarding phosgene in ambient air near other Intel plants, near other computer 

chip plants, and/or in other locations, including typical urban areas? 

ATSDR Response 

Phosgene levels have been measured in ambient air in the United States at levels from 22 (rural) 

to 32 (urban) parts per trillion (USEPA, 2005). These data were collected in California.  ATSDR 

could not find any air monitoring specifically collected near semiconductor manufacturing 

facilities. 

Public Comment 

Intel-New Mexico is constantly striving to improve its operations. 

ATSDR Response 

Comment noted.  ATSDR noted several air pollution control improvements at the Intel-New 

Mexico facility e.g. raising the stack height, adding redundancy to its thermal oxidizers, and 

installing of ammonia waste water systems, in this health consultation.   

Public Comment 

Change…approximately 15 miles north of Albuquerque to “….approximately 15 miles north of 

downtown Albuquerque”.  

ATSDR Response 

ATSDR has added “downtown”. 

Appendix O - page 15 



 
 

     

 

  

 

 

  

   

     

 

 

 

 

 

 

 

  

   

 

 

 

 

 

 

 

  

 

  

 

 

   

  

  

 

  

 

  

   

  

  

 

 

 

  

   

Appendix O – Response to Public Comments
 

Public Comment 

CEWG would like to have a source-apportionment for aldehydes and benzene so that we could 

separate out any Intel contribution from other sources in the urban area. In the context of source-

apportionment it would be helpful to have precise measurements at many locations over a year or 

more of the pollutants of concern in addition to potential Intel tracers such as hydrogen 

fluoride, PGME (Propylene Glycol Monomethyl Ether Acetate), carbon tetrafluoride and 

isopropyl alcohol. 

ATSDR Response 

ATSDR does not typically conduct a source-apportionment evaluation for health evaluations. 

EPA National Emissions Inventory (NEI) may provide useful information to CEWG. For 

example, EPA’s 2011 NEI fusion maps lists ammonia as a source from Intel-NM (EPA, 2014). 

http://www.epa.gov/ttn/chief/net/2011inventory.html 

Public Comment 

We would like to know what studies in the vicinities of other chip manufacturing plants have 

shown. 

ATSDR Response 

ATSDR completed a health consultation that estimated historical outdoor air emissions in 

Endicott, NY (ATSDR, 2006). ATSDR could not conclude that semiconductor emissions from 

the Endicott NY facility were harming the health of people residing near the facility because of 

insufficient data. 

Chiu et al 2005 measured VOCs at a semiconductor industrial park in northwestern Taiwan from 

2000 to 2003. The highest VOC levels measured were for isopropyl alcohol (29-135 ppbv) and 

acetone (12-164 ppbv).  Researchers also note that low-wind conditions restricted large-scale 

dispersion of VOCs and increased the ground level build-up of VOCs within the industrial park. 

Chein and Chen (2003) estimated VOC emission factors and examined VOC emission profiles at 

9 semiconductor manufacturing processes (fabs). Overall, isopropyl alcohol accounted for 

highest emissions from individual chemicals. The authors noted that “care should be taken to 

apply the emission factor in many situations, such as in ambient dispersion modeling and 

analysis, control strategy development, and screening sources for compliance investigation. The 

emission factor represents the average value from limited fab source data without consideration 

of any control equipment”.   

Chein et al (2004) conducted a study to estimate the emission factors of inorganic acids from the 

nine semiconductor manufacturing fabs. The coefficient of variation for emission rates for each 

fab was up to 20 percent. The authors noted that sulfuric acid aerosol, fluorine, and chlorine were 

the main emission species, depending on the type of chemicals used in the particular fab. 
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Appendix O – Response to Public Comments 

Public Comment 

Are there regulations regarding storage of large quantities of chemicals close to restricted areas? 

Was this addressed in the health consultation? 

ATSDR Response 

This issue was not addressed in the 2009 Health Consultation. EPA’s Emergency Planning and 

Community Right-to-Know Act (EPCRA) requires that facilities storing certain hazardous 

chemicals above specific thresholds submit an emergency and hazardous chemical inventory to 

the Local Emergency Response Coordinator (LEPC), the State Emergency Response 

Coordinator (SERC) and the local fire department annually. Intel-New Mexico is also subject to 

requirements of the Resource Conservation and Recovery Act (RCRA) for the storage of 

hazardous waste. 

Public Comment 

Intel-New Mexico thermal oxidizer stack heights were originally 23.2 meters in height. New 

thermal oxidizer will be raised to 30 meters. Good engineering practices call for raising the 

height to 38.2 meters. Intel is choosing to ignore good engineering practices regarding stack 

heights. 

ATSDR Comment 

Intel-New Mexico raised its thermal oxidizers stacks to 40 meters in 2010-2011 (CEWG, 2013).  

Public Comment 

ATSDR did not adequately address emission from mobile and fixed sources in the area and the 

extent which Intel-New Mexico is a minor contributor.  

ATSDR Response 

The total amount of emissions in the Corrales area is influenced by Intel-New Mexico and other 

sources. ATSDR recognizes that motor vehicles are responsible for close to one-half of volatile 

organic compounds (VOCs) emissions, and about half of the toxic air pollutant emissions in the 

United States (EPA, 2007). Motor vehicles account for 75 percent of carbon monoxide emissions 

nationwide. However, for other pollutants, e.g., fluorinated gases, emissions from Intel-New 

Mexico may account for nearly all of the local releases. ATSDR added other sources of air 

contaminants e.g. wildland fires, motor vehicles and wind-blown dust in this health consultation. 
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Appendix O – Response to Public Comments
 

Public Comment 

ATSDR asserts that any pollution found near Intel-New Mexico Plant will be the result from 

other sources and not from Intel-New Mexico. While that may be true for certain pollutants, this 

assertion is not valid for all pollutants in the area. 

ATSDR Response 

ATSDR recognizes that Intel-New Mexico is the main point source of air pollution in the 

community. Other important air pollution sources include non-point sources such as motor 

vehicles traffic and wind-blown dust. 

Public Comment 

The ATSDR report was completed in a fragmentary manner without stepping back and grasping 

the big picture. 

ATSDR Response 

ATSDR integrated additional information into this health consultation to provide a more 

complete picture of air pollutants. 

Public Comment 

Why did ATSDR not mention “whistle blower” statements in the Health Consultation and why 

ATSDR did not contact the “whistle blowers”? 

ATSDR Response 

ATSDR reviewed a large amount of information, including information from two former Intel 

-NM employees and a retired state of New Mexico employee. This information was helpful in 

providing background information about community concerns. 

Public Comment 

ATSDR should change its report to reflect there are not active dry cleaner facilities in the Rio 

Rancho area. In the 2009 ATSDR report, it indicates a dry cleaner may be a likely source of 

odors and pollution. This is a false statement and needs to be removed. 

ATSDR Response 

ATSDR has removed the statement about dry cleaners from this health consultation. However, 

EPA’s Enviromapper website (http://www.epa.gov/emefdata/em4ef.html) indicates that a dry 

cleaner is located on NM Highway 528 just north of the Intel-New Mexico facility.  There are 

activities and operations capable of producing community odors including a crematorium 

northeast of the plant and farming in the valley to the east. EPA does not currently regulate 
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Appendix O – Response to Public Comments 

crematoriums but some state agencies have issued air quality regulations regarding crematorium 

operations (BAAQMD, 2012).  

Public Comment 

After ATSDR’s meeting with EPA Region 6 and after nearly five years of being told by ATSDR 

that CRCAW would receive two comprehensive evaluations (a health consultation and an air 

quality consultation), ATSDR suddenly decided to combine both consultations into one report. 

ATSDR Response 

ATSDR initially reported to the petitioner that it would release two health consultations, one on 

air emissions and a second one on air quality data. After additional internal discussion ATSDR 

decided to complete one health consultation and provide a separate letter to NMED Air Quality 

Bureau about ATSDR’s observation regarding Intel-NM air emissions (ATSDR, 2009.) This 

letter was made available to the public in 2009. 

Public Comment 

A comprehensive emissions inventory was developed by Henderson Consulting for all mobile 

and area sources within 5 km and all point sources within 10 km of Intel-New Mexico. This was 

a critical part of the NMED project. Intel-New Mexico’s maximum emissions (93.2 pounds/day) 

were less than 5% of the total air pollution emissions. The major source of emissions in the 

vicinity of Intel-New Mexico was mobile sources (1148.1 pounds/day) and area sources (618.9 

pounds/day). 

ATSDR Response 

Emission inventory data provides useful background information. ATSDR recognizes that 

mobile sources are a significant source of air pollution in the community. 

Public Comment 

The ATSDR report should clearly reflect the community stakeholder process that led to the use 

of the FTIR-OP methods.  

ATSDR Response 

ATSDR added the following sentence to the methodology section: “This method was selected by 

NMED and the citizens group because of its ability to measure relatively low concentrations of 

many chemicals of concern.” 

Public Comment 

ATSDR should add ozone monitoring results to the table. Ozone represents one of several 

substances showing significantly greater daytime detection activity; such behavior generally 
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Appendix O – Response to Public Comments
 

implicates sources other than Intel-New Mexico. ATSDR should add the information on ozone 

monitoring, including information on the time-of-day detection patterns. 

ATSDR Response 

Ozone is a regional air pollutant formed from VOCs, oxides of nitrogen and sunlight.  


The Albuquerque area is maintaining compliance with EPA National Ambient Air Quality
 

Standards (NAAQs) for Ozone of 75 parts per billion (ppb) (City of Albuquerque, 2014).
 

Public Comment 

Regarding the symptom and prevalence survey the sentence should read “These organizations 

have not released a formal report or description of methodologies on their efforts.” 

ATSDR Response 

This sentence, in the Community Health Concerns section, has been changed to “These 

organizations have not released a formal report on their efforts including methods and 

conclusions.” 

Public Comment 

Because OP-FTIR's generate real-time results with varying detection limits for each frame, it has 

often been the topic of discussion. However, experts and the equipment manufacturers have 

generally accepted data handling methods. ATSDR should mention that more detailed data are 

available for analysis that would take advantage of the results obtained for shorter periods of 

time, such as frame by frame spectral co-added scans, daily summaries supporting minimum, 

maximum, and average concentrations and companioned MDL’s that would avoid the shortfalls 

ATSDR encountered by using summarized average ranges for MDL values for each monitoring 

period evaluated. 

ATSDR Response 

For more detailed analysis, ATSDR used polar annulus plots to evaluate daily pollutant 

concentration and wind patterns for select contaminants. These plots are included in Appendices 

G – K.  

Public Comment 

Page 21 of ATSDR’s 2009 Health Consultation says “fence line monitoring may underestimate 

exposure to residents living next to plant’s eastern border”. Replace with “…..fence line 

monitoring may underestimate or overestimate exposure to residents living next to plant’s 

eastern border”. The physics of trace chemical compounds in the air and the increased distance 

make decreasing concentrations with distance not only possible, but much more likely. 
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Appendix O – Response to Public Comments 

ATSDR Response 

ATSDR removed the word “underestimate”.  The sentence has been changed to: “Because of the 

close proximity of the plant to the residential area and because of the higher elevation of the 

plant relative to the residential area, fence line monitoring may not accurately estimate exposure 

to residents living next to the plant’s eastern border.” 

Public Comment 

In the 2009 Health Consultation ATSDR noted “The primary limitation of the technology is its 

inability to measure low levels of multiple air contaminants over time.” This refers to OP-FTIR 

monitoring; however the method was actually chosen by NMED and the Citizens group because 

of its ability to measure low concentrations of many chemicals of concern (see attachment 4 and 

attachment 6) for extended periods of time (18 days). ATSDR should add a statement that says 

something to the effect of: “However, OP-FTIR was state of the art and valid methodology for 

the purpose of the NMED study which had other elements that assisted with the characterization 

of airborne chemicals in the community (i.e. emissions inventory, modeling, canister sampling, 

and facility stack test results).” 

ATSDR Response 

ATSDR added the following to page 23 “This method was selected by NMED and the Citizens 

group because of its ability to measure relatively low concentrations of many chemicals of 

concern.” 

Public Comment 

ATSDR should provide the name of the “…commercial software program used to plot the 

pollution rose in graphical depiction” referenced in first paragraph of page 31 of the 2009 Health 

Consultation. 

ATSDR Response 

ATSDR removed graphs that were presented in the 2009 Health Consultation.  ATSDR used R 

and openair package to complete graphs in this Health Consultation (Carslaw and Ropkins 

2012).   

Public Comment 

On page 35 of the 2009 Health Consultation ATSDR should add the following: “for Munters 

units and 1360 degrees F for Durr units.” 
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Appendix O – Response to Public Comments
 

ATSDR Response 

ATSDR has revised this section to include additional details on silica deposition and the results 

of the silica stack testing. Reference to thermal oxidizer operating temperatures are contained in 

the Silica Task Force report. 

Public Comment 

There is no discussion about the fact that the FTIR measurements are path measurements rather 

than point measurements. Modeling can be used to assess how much higher concentrations might 

be expected at individual points than the average over the path length. 

ATSDR Response 

The following was added to the text: “Open Path FTIR monitoring provides contaminant 

concentrations averaged over the beam length (around 100 meters). It does not provide 

maximum concentrations within that distance.” 

Public Comment 

Discussion of aldehydes and combustion related chemicals detected at monitoring site on NW 

corner of Intel property less than 100 feet from Sara Road and Highway 528 intersection makes 

no mention of possibility of vehicles as source of combustion related chemicals even though the 

southern section of Highway 528 is also upwind of the monitor during the peak 1 hour 

measurement. Wind direction is listed in the text as southwest. This would make the monitor 

location more upwind or crosswind from Intel. More extensive review of the monitoring results 

for acetaldehyde and formaldehyde would show the relationship to mobile sources due to time of 

detection and wind directions. (For example, the detection activity of acetaldehyde during the 1.5 

hours prior to the 19:00 - 20:00 interval reported in table 3; when the FTIR monitoring was 

generally upwind of the site and at a similar concentration (784 ppb versus 813 ppb). The same is 

seen when reviewing the detection activity of formaldehyde during the one hour prior to the 

19:00 - 20:00 interval reported in table 3; the FTIR monitoring was generally upwind of the site 

and at a similar concentration (27 ppb versus 46 ppb).  

ATSDR Response 

ATSDR acknowledges that motor vehicles could be the source of the acetaldehyde peaks on 

August 2, 2002 and re-plotted this data using R and openair package. These plots are presented in 

Appendix G of the Health Consultation. 
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Appendix O – Response to Public Comments 

Public Comment 

The 2009 Health Consultation Appendices 1-1, 1-2, 1-3, 1-4, and 1-5 are labeled “Intel Pollution 

Rose” suggest the Intel-New Mexico Plant as the source of the chemicals presented on the 20 

graphs. 

ATSDR Comment 

These appendices have been replaced with appendices G – K and are labeled according to the 

graph type and chemical e.g., Polar Annulus Plots - Ammonia. 
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Appendix O – Response to Public Comments
 

Tables 2 and 3 (FTIR Data) 

Public Comment 

The source of the "MDL Data Set Range" values presented in Table 2 of the 2009 Health 

consultation appear to be the minimum and maximum of the three or five "Mean MDL" values 

listed in the TRC summary tables for the OP-FTIR monitoring at the five locations . The TRC 

values in the original data report are in units of ppb whereas the ATSDR values are in units of 

µ g/m3. When comparing ATSDR's listed values against TRC's values a sizeable number of what 

appear to be transcription and/or calculation errors for the ug/m3 values are listed. Intel has 

prepared a spreadsheet with the apparently incorrect numbers highlighted in yellow for many of 

the substances. Please review and correct these numbers. Also note, if ATSDR confirms our 

calculations as being correct, it appears nitric acid should no longer be listed as exceeding the 

CV.  

ATSDR Response 

In its 2009 Health Consultation ATSDR reported a summary of FTIR monitoring at all locations 

based on TRC data (TRC, 2003). ATSDR removed this table from this Health Consultation.  

Calculating average concentrations using zeros for non-detections underestimates the true 

average levels. Similarly, reporting average concentrations based on limited detected values 

overestimates the average concentrations. The table did not add any useful information to the 

overall evaluation.  

Public Comment 

Regarding Tables 2 and 3 (2009 Health Consultation), please add explanation in the document 

on the derivation and/or on the rationale and the limitations for the use of the values listed in 

Tables 2 and 3. For Table 3, there is no explanation or definition of the wind directions that are 

considered to be upwind or downwind of Intel site for the three OP-FTIR monitoring locations. 

This applies by extension, for the evaluation of the pollution roses in the appendices. ATSDR is 

encouraged to explain and define the wind directions that it considers to be upwind or downwind 

of Intel site for the three OP-FTIR monitoring locations. Table 3: Acetaldehyde concentration 

actually was 813 ppb (instead of the 81 ppb listed). Table 3: Correct the typographical errors on 

the dates for the three substances (n-butyl alcohol, n-hexane, and PGME) in Table 3 that are 

listed as 2007 instead of 2003. Table 3: For ethanol FTIR location is classified as “downwind” 

and “crosswind”. Change the classification to “upwind” since both of the listed wind directions 

(i.e., 202 & 142 degrees) actually are consistent with the monitor (SE location) being upwind of 

the Intel site. Table 3: For methanol FTIR location is classified as “upwind”. Change the 

classification to “downwind” since both of the listed wind directions (i.e., 223 & 195 degrees) 

actually are consistent with the monitor (SE location) being downwind of the Intel site. Table 3: 

Detection activity in 2nd column (# of detections per number of frames) should be 37/56 for 

carbon tetrafluoride versus the 53/56 listed, and 48/55 for n-butyl alcohol versus the 55/55 listed.  
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Appendix O – Response to Public Comments 

ATSDR Response 

ATSDR removed the 2009 Health Consultation Table 2 from this Health Consultation as noted 

in the previous response. ATSDR also removed the 2009 Health Consultation Table 3 – “Select 1 

hour Maximum Levels from Intel-New Mexico Open Path FTIR” from this Health Consultation. 

ATSDR replaced the previous Table 3 with polar annulus plots to visualize select contaminant levels 

by time of day and wind direction (Appendices G through K).  

Public Comment 

The phosgene values are of interest, because they are close to the California Acute 

Recommended Exposure Limit (REL). We know that NMED concluded that their measurements 

for phosgene were false positives, but Table 2 (2009 Health Consultation) reports Intel's values 

which apparently used a different analysis technique. 

ATSDR Response 

Phosgene was detected in 0.5 percent of the measurements (TRC, 2003). ATSDR cannot draw 

health conclusions based on this information. 

In ATSDR’s 2009 public comment Health Consultation ATSDR summarized selected 1-hour 

peaks levels for those chemical having an average detection limit below the corresponding 

health-based MRLs for acute exposure. ATSDR has removed Tables 2 and 3 from this Health 

Consultation because the high rate of censored data do not allow for accurate calculation of mean 

and peak concentrations.  

Public Comment 

We found the tables of concentrations measured by the Intel FTIR interesting. However, we 

found the entry for one hour and 24 hours concentrations for nitrogen dioxide on page 28 

incomprehensible. Clearly, the maximum 1 hour cannot be five times lower than the maximum 

24 hour average. Is there a leading digit missing in the 1 hour average? There are several cases 

where the mean over all measurements above threshold is significantly above the maximum one 

hour value (for example for phosphine the mean of the detected values is 12 while the maximum 

one hour value is 0.4593 µ g/m3). Are we to interpret this to mean that there was a very short time 

value of 12 or greater with the remainder of the 2 hour being below detection so that the 

measured value plus the zeros for the remainder of the hour gave an average of 0.4593 for the 

entire hour? If so, this certainly underscores the report’s conclusions about the poor detection 

thresholds. 

ATSDR Response 

The nitrogen dioxide values contained a transcription error in the 2009 Health Consultation 

tables. Phosphine was detected in three of approximately 40,000 data frames 70 second data 

frames. As noted previously reporting average values for highly censored data does not provide 

meaningful information. Therefore ATSDR elected to remove the table from this document. 
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Appendix O – Response to Public Comments
 

Public Comment 

The nitric acid 1-hour concentrations appear to be above the California acute Recommended 

Exposure Limit (REL). Could you describe the averaging time on which this Acute REL is 

based? 

ATSDR Response 

The California Recommended Exposure Limit (REL) for nitric acid is 86 micrograms per cubic 

meter (33 ppb) for a 1-hour exposure duration. This is based on a human study of nitric acid 

resulting with mild respiratory irritation (OEHHA, 1999). California used a study of 9 adolescent 

asthmatics who were exposed to 129  micrograms per cubic meter (50 ppb) for a 40 minute 

period exhibited a 4 percent  decrease in lung function measured as forced expiratory volume. 

Public Comment 

Benzene concentrations seem to be well above the ATSDR MRL but we are not aware of 

benzene emissions from the Intel facility. Do you have any information to suggest that these 

values are related to Intel-New Mexico or are these to be interpreted as probably produced by 

other sources? 

ATSDR Response 

Benzene is not associated with semiconductor manufacturing emissions (ATSDR, 2007, Baldwin 

et al 2011, Burgess 1995). Benzene levels cannot be accurately evaluated because of high level 

of censoring and highly variable detection limits which exceeded the ATSDR’s Minimal Risk 

Level (MRL) of 9 parts per billion for acute exposure. The mean Minimum Detection Limit 

(MDL) ranged 70 to 112 ppb for benzene in 2003 TRC FTIR datasets (TRC, 2003). Benzene was 

detected less than 1 percent of the monitoring periods.   

Public Comment 

The average of the detected values for hydrogen fluoride is above the ATSDR acute MRL level 

and is also above the odor threshold of 33 micrograms per cubic meter. 

The 1-hour average is not above the ATSDR acute MRL level of 16.7 µ g/m3 meter. However the 

average detected value of 46 µ g/m3 is similar to the risk assessment's modeled, maximum 1 hour 

average of 41 µ g/m3. Since the odor threshold is 33 µ g/m3, the measurements also suggest that 

HF odors would he expected. Since the FTIR measurements represent path length averages, 

higher concentrations must have occurred at points within the path. 
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Appendix O – Response to Public Comments 

ATSDR Response 

Hydrogen fluoride was detected in only 28 of approximately 40,000 data frames. It is not 

possible to calculate an accurate average concentration of hydrogen fluoride because the data 

were highly censored data, i.e., had a high percentage of non-detections. Hydrogen fluoride has 

an odor threshold of 33 µ g/m3. A maximum 70-second hydrogen fluoride concentration of 132 

µ g/m3 (162 ppb), above the odor threshold, was measured by the SE FTIR (TRC, 2003).   

As noted in the 2009 public comment health consultation, minimum detection limits for many 

chemicals exceeded their health screening values. 

Public Comment 

Bromoform appears to illustrate the concerns about the inadequate thresholds. The average value 

of the detections was 392 µ g/m3 while the EPA Region 3 Risk-Based Concentration value is 1.6 

µ g/m3. However if the non-detects are taken as zeros and averaged in with the detected values, 

the resulting average is 0.294 µ /m3 . 

ATSDR Response 

ATSDR agrees with comment. Bromoform was detected in 32 of 40,000 data frames. Therefore, 

it is not possible to interpret and draw public health conclusions from this data. 

Public Comment 

The data we do haves suggests that nitric acid levels are of concern and that hydrogen fluoride 

levels present odor concerns. There are also relatively high levels of benzene and various 

aldehydes which might involve some contributions from Intel sources. In order to fully 

understand the potential for health effects from Intel New-Mexico emissions we need to have a 

more complete picture of the concentrations of various contaminants that occur in the vicinity of 

the Intel-New Mexico plant. Ideally we would like to have sufficient measurements that the 

time-concentration profiles of species such as fine-particles, hydrogen fluoride, and nitric acid 

could be well described. 

ATSDR Response 

ATSDR has included PM2.5 and PM10 monitoring data in this health consultation. ATSDR is 

recommending that NMED, CEWG and Intel-New Mexico evaluate the need to conduct 

additional air modeling and air monitoring, following the results of any additional Intel-New 

Mexico air pollution control equipment stack testing i.e., acid scrubbers and RTOs, required in 

follow-up to EPA’s 2009 compliance inspection.  
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Corrales Air Quality Task Force Reports and Related Efforts 

Public Comment 

The findings and conclusions of the Gradient report are questionable. 

ATSDR Response 

ATSDR included the main findings from the Corrales Air Quality Task Force because it was a 

major effort to study local air quality. ATSDR included the main findings from that effort as 

background. However, ATSDR evaluated several sources of information to draw conclusions for 

this health consultation. 

Public Comment 

The Corrales Air Quality Task Force’s air modeling was performed well. ATSDR should more 

prominently acknowledge the air quality assessments that have been completed. 

ATSDR Response 

ATSDR appreciates the efforts of the Corrales Air Quality Task Force. ATSDR considered the 

previous air quality and risk assessment as useful background information. The Health 

Consultation includes an overview of the modeling as well as the health interpretations that 

Gradient Corporation made from the air modeling. 

Public Comment 

The draft ATSDR report does not adequately convey the nature of the Intel-Rio Rancho 

operations, the continuing attention given to responsible operation of the facility to avoid 

environmental and public health impacts, the attention given to involving the local community 

and the emphasis given to continuous improvement. Micro-electronic product production 

facilities are very sophisticated and complex operations. The Intel-Rio Rancho facility was 

designed and constructed to meet all applicable federal and state emissions regulations and 

standards including a voluntary commitment to operate as a minor source of air emissions as 

defined under the US EPA Clean Air Act. 

The Intel-Rio Rancho facility recognized from the beginning that it is important to conduct 

periodic risk assessments as a way to acquire, integrate and synthesize information on plant 

emissions during normal operations and anticipate the potential health consequences of 

accidents. Such periodic assessments help in evaluating the adequacy of operating procedures 

and provide a basis for continual improvement. The initial assessment included specifications 

and controls to guide construction of the facility and its operation. A second assessment was 

conducted by an external contractor (Radian Corporation) in 1997. That assessment evaluated 

overall short- and long-term health and safety risks to the community from the facility. The 

assessment was revised and updated, also by an external contractor (ERM), as a third assessment 
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Appendix O – Response to Public Comments 

during 2003. (Both assessment reports are and have been available at the Rio Rancho and 

Corrales Public Libraries.) The fourth assessment, coordinated by the NMED, was begun in 2002 

and completed in 2004. 

NMED initiated in 2002 a comprehensive health risk assessment to identify and analyze 

potential air quality health risks due to air pollution in the Village of Corrales. The NMED used a 

stakeholder-based health risk assessment process conducted in accordance with EPA guidelines 

(see www.epa.gov/oar/oaqps/air_risc/3_90_024.html). This involved numerous facilitated public 

meetings and forums to provide community input for the direction and focus of the work plan. 

Intel actively participated in the process as a key stakeholder; however, the project was managed 

by NMED with data collection completed by highly qualified professional scientists and external 

experts. Results were shared with the public through open meetings and all reports and data from 

this study continue to be posted on the NMED web site 

(see www.nmenv.state.nm.us/aqb/projects/Corrales/ ).  

The project involved: 1) Initial air quality monitoring to help focus the scope of the inventory, 

identifying potential hot spots and specific air toxics of concern 2) The development of an 

emissions inventory including air toxics emissions for the area 3) A modeling analysis 4) 

a refined monitoring study to estimate exposure levels and 5)  toxicological risk characterization 

considering the monitored and modeled results and dose-response assessment 

We believe that ATSDR should describe the NMED study more thoroughly in this report and 

rely on its results as a basis for the ATSDR evaluation of the Intel-Rio Rancho facility and its 

potential health impacts.  

 ATSDR Response: 

ATSDR agrees that the Corrales Air Quality Task Force Study was an important contribution to 

the understanding of local air quality issues near the Intel facility. The Health Consultation 

includes a review of the findings from the study, including direct quotations about the study’s 

main findings as well as some important limitations. A summary of certain aspects of the risk 

characterization and the emissions assessment is provided in the health consultation. 

ATSDR was petitioned to conduct its own evaluation of the Intel-New Mexico air quality issues. 

Accordingly, we gathered as much site-specific information as possible, much of which was 

generated for the Task Force study. ATSDR evaluated and interpreted those data, as well as 

information from other sources (e.g., the risk assessments prepared for Intel). The findings in the 

Health Consultation reflect ATSDR’s analysis of the outdoor air data, modeling and related 

information.  

Public Comment 

ATSDR’s Health Consultation does not acknowledge Intel’s “tracer study”. 
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ATSDR Response 

ATSDR’s acknowledges the tracer study in dispersion modeling section of this health 

consultation. The highest concentrations were found onsite and close to the property boundary. 

The air modeling results both under and over-predicted the FTIR concentrations of sulfur 

hexafluoride (ERM, 2005).   

Public Comment 

ATSDR should include a statement that says modeling is a legitimate recommended way to 

estimate facility-specific ground level concentrations of chemicals that can also come from 

multiple sources. The ATSDR report should state that a high degree of correlation was reported 

between Intel specific chemical modeling done by Koracin and Watson and FTIR monitoring for 

SF6, CF4, C2F6, and HF in the NMED study. This cross validation strengthens the 

characterization of ambient chemicals and subsequent interpretation of health risks in the study. 

ATSDR Response 

The cross validation was an excellent effort but the level of censoring of the FTIR data preclude 

a useful comparison of the modeling and monitoring data. 

Public Comment 

To aid in interpreting the air monitoring data, Intel, at the request of NMED, conducted a tracer 

gas study in which measured quantities of sulfur hexafluoride were purposefully released from 

the Intel site when the wind was blowing toward the monitoring site. Knowledge of the 

quantities of sulfur hexafluoride released and the concentrations measured in ambient air were 

used to calculate dilution coefficients and for comparison to modeled concentrations of Intel’s 

emissions.  

In our review of ATSDR Health Consultations, we did not identify any air quality evaluations 

that used similar tracer gas methodology to help validate the air monitoring data and relate it to a 

specific facility. This added data is significant and should be included in ATSDR’s report since 

ATSDR’s own guidance for evaluating modeled data recommends this type of validation (see 

www.atsdr.cdc.gov/HAC/PHAmanual/ch5.html ).  

As part of the NMED study, Darko Koracin and John Watson, scientists associated with Desert 

Research Institute, conducted air dispersion modeling of Intel’s emissions. Because of resource 

constraints, the air dispersion modeling was not conducted for emissions from non-Intel sources 

even though Intel’s emission represented less than 5% of the pollution emissions in this local 

area (according to the NMED Source Inventory). It is necessary to have modeled air 

concentration if there are any potential sources other than Intel contributing to what is monitored.  

Three chemicals (sulfur hexafluoride, tetrafluoromethane, and hexofluoroethane) emitted from 

the Intel-New Mexico facility, unlikely to be emitted from other sources, were detected in the 
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FTIR-OP ambient monitoring. This provided the opportunity to compare the maximum 1-hour 

modeled concentrations and the maximum 1-hour monitored concentrations.  

The results are shown below (Intel, 2004). The agreement between the modeled and monitored 

concentrations (7 of 8 comparisons) is remarkably good. In our review of other ATSDR Health 

Consultations we could not identify any similar rigorous comparison of monitored versus 

modeled air concentrations.  

Comparison of Modeled (Koracin and Watson) and Monitored (TRC) Ambient Concentrations 

of Four Intel-Specific Fluorine-Containing Chemicals Compound 

Modeled* 1­

hour 

Maximum 

Concentration 

(ppb) 

Monitored 

NMED/TRC 1­

hour Maximum 

Concentration 

(ppb) 

Modeled* 

Maximum 

Annual 

Concentration 

(ppb) 

Monitored 

Average 18­

Day 

Concentration 

(ppb) 

Sulfur Hexafluoride 0.26 0.39 0.004 0.007 

Tetrafluoromethane 1.30 1.62 0.020 0.037 

Hexafluoroethane 6.00 1.73 0.092 0.003 

Hydrogen Fluoride 3.30 4.56 0.051 0.038 

*Modeled data from Koracin and Watson Report corrected for revised emission rates per 

memo from Intel-New Mexico to NMED, May 28, 2004. 

ATSDR Response 

ATSDR strongly supports using air monitoring to validate dispersion modeling. The compounds 

selected for this effort are reflective of semiconductor manufacturing sources. From a public 

health perspective, ideally the modeled concentrations should be consistently higher than 

measured ones. Also, the monitored 1-hour maximum and 18-day concentration noted in the 

table above are influenced by censored data (non-detects). The frequency of detection for the 

four compounds was 10 percent or less for each chemical in the datasets used in the tracer gas 

study (TRC, 2003), as noted in the table below. The actual average concentrations of these 

compounds cannot be accurately determined because data are highly censored i.e., greater than 

70 percent non-detections (Helsel, 2012). Since it is not possible to accurately estimate the true 

average concentrations any comparisons of maximum annual concentrations to average 18-day 

concentrations are spurious. This is also the case for comparing the modeled and measured 1­

hour maximum concentrations of hydrogen fluoride. The maximum 1-hour average 

concentration reported of hydrogen fluoride (4.56 ppb) occurred on August 30, 2003 during the 

period 12:34 to 1:33 PM (TRC, 2003). This reported average is based on only 3 detections 

(103.7, 88.1 and 58.9 ppb) in 55 data frames. The remaining 52 data frames were reported as 

zeros (TRC, 2003). Yet TRC reported an average minimum detection limit for hydrogen fluoride 

of 40.3 ppb for this data set. 
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Frequency of FTIR Detections for NWE and SE FTIRs
 

NWE – FTIR 

(Aug 9 – Aug 21, 2003) 

SE – FTIR 

(Aug 21, 2003 – Sept 07 2003) 

Percent 

detections 

(%) 

Mean 

MDL 

(ppb) 

Maximum 

MDL 

(ppb) 

Percent 

detections 

(%) 

Mean MDL 

(ppb) 

Maximum 

MDL 

(ppb) 

Sulfur Hexa 

Fluoride 

NR NR NR 2.9 0.1 9.3 

Tetrafluoro­

methane 

10 0.2 3.5 5.3 0.2 4.2 

Hexafluoro 

-ethane 

0.4 2 16.1 0.2 3.1 15.4 

Hydrogen 

Fluoride 

0.0 0.0 771.0 0.1 40.3 463.7 

MDL = minimum detection limit 

NR = not reported 

Data Source (TRC, 2003) 

Public Comment 

On page 41 of the 2009 Health Consultation, ATSDR states that “several opportunities are 

available to gather additional data…” Given that there are 201 documents posted in the 

Technical Report & Data section and 289 documents posted in the Background Information 

section18 of the NMED Corrales Air Quality Study web page 

(www.nmenv.state.nm.us/aqb/projects/Corrales/), this ATSDR report should state that more 

extensive review of existing data could also be done. Intel and NMED have reviewed that 

extensive body of data as a basis of the comments made elsewhere in this Intel review. 

ATSDR Response 

ATSDR acknowledges the volume of work performed by the Corrales Air Quality Task Force 

and it members. ATSDR identified and evaluated relevant information for its public health 

assessment rather than publish an extensive history of the previous Corrales Air Quality Task 

Force work.  
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Appendix O – Response to Public Comments 

Conclusions and Recommendations 

Public Comment 

The ATSDR Health Consultation should not include unsupported recommendations for 

additional air monitoring. ATSDR’s recommends “…..public health and environmental agencies 

explore the possibility of conducting additional sampling or monitoring to characterize 

residential exposures, specifically in the community and particularly immediately southeast of 

Intel- New Mexico.” This recommendation is not supported by the data available from the 

NMED Corrales Air Quality Study web page. The NMED data for sampling and monitoring 

shows: 1) a lack of significant Intel specific directional gradient or health effect concerns based 

on SE perimeter FTIR monitoring, 2) no correlation with odor complaints and rapid capture 

Summa canister sampling results, and 3) no acute health effects associated with 18 day 

continuous Summa canister monitoring levels during Intel warm down and ramp up periods. The 

NMED data also shows that the modeling conducted by Desert Research Institute for the project 

supported the monitoring results and did not identify health risks associated with Intel as a point 

source or Intel specific chemical emissions.  

ATSDR Response: 

The ATSDR Health Consultation summarizes the history of ambient air monitoring in the 

vicinity of Intel-New Mexico and notes several important limitations that prevented the Agency 

from making public health conclusions for this site. In ATSDR’s professional judgment, 

appropriate data monitoring is a means to increase the communities’ confidence in its air quality. 

For example, PM2.5 and PM10 air monitoring data provide valuable information about airborne 

particulate levels in the community. Intel Corporation has recently committed to conducting air 

monitoring in communities near two of its manufacturing plants in Oregon (The Oregonian, 

2014). Air monitoring may be useful in refining the accuracy of air modeling as well. 

Public Comment 

It is Intel’s view that within the ATSDR Categories of Public Health Hazard, the Intel-Rio 

Rancho facility should be placed in Category D: No Apparent Public Health Hazard. This 

categorization is based on substantial scientific and technical documentation including the 

comprehensive risk assessment conducted by the New Mexico Environment Department 

(NMED) and completed in June 2004. Voluntary continuous improvement actions taken by Intel 

since 2004 to reduce air emissions and engage with the community through monthly working 

group meetings serve to reinforce the position that current Intel-Rio Rancho operations do not 

pose a public health hazard. 

ATSDR Response 

ATSDR recognizes Intel-New Mexico’s continuous improvements it has made to reduce air 

emissions. ATSDR concludes that crystalline silica does not pose a public health hazard to the 

residential community adjacent to the Intel-New Mexico plant. ATSDR cannot make this 
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conclusion for VOCs and acid aerosols because of lack of evidence. The Intel-New Mexico 

health risk assessments are based primarily on air modeling. In general, ATSDR does not draw 

public health conclusions based on modeling particularly when emissions sources are dynamic 

and frequently changing as is often the case with the semiconductor industry. 

Public Comment 

CEWG believes that the conclusion that the available data are not adequate to show conclusively 

that emissions are safe or that they are unsafe is accurate. The logical response to this conclusion 

is to make the emissions safer by reducing them and to gather appropriate data to make stronger 

conclusions possible. 

ATSDR Response 

ATSDR concurs with efforts to reduce emissions.  

Public Comment 

CEWG continues to strive for measures that reduce emissions or ground-level concentrations 

associated with the Intel plant. We welcome any suggestions that you might have to help us in 

that regard. We would appreciate suggestions on measurement techniques and other chemical 

species of interest. Follow-up modeling of additional air pollution control testing. 

ATSDR Response 

The need for follow-up monitoring should be based on pertinent testing of scrubbers and thermal 

oxidizers and associated air modelling.  Also, monitoring should be considered to validate air 

modeling as appropriate. 
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Greetings, 

You are receiving a document from the Agency for Toxic Substances and Disease 

Registry (ATSDR).  We are very interested in your opinions about the document 

you received. We ask that you please take a moment now to complete the following 

ten question survey. You can access the survey by clicking on the link below. 

Completing the survey should take less than 5 minutes of your time.  If possible, 

please provide your responses within the next two weeks.  All information that you 

provide will remain confidential.   

The responses to the survey will help ATSDR determine if we are providing useful 

and meaningful information to you.  ATSDR greatly appreciates your assistance as 

it is vital to our ability to provide optimal public health information.   

https://www.surveymonkey.com/r/ATSDRDocumentSatisfaction
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