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DRAFT MEETING SUMMARY 
Community Environmental Working Group 
 
“Striving for Continuous Environmental Improvements at Intel” 
 
Date: February 19, 2014 
Time: 5:00–7:00 p.m. 
Location: Corrales Senior Center 
 
Members Attending
John Bartlit, NM Citizens for Clean Air &  
   Water 
Mike Williams, NM Citizens for Clean Air &  
   Water 
Hugh Church, American Lung Assc. in NM 

 Sarah Chavez, Intel 
Robinson Shields, Rio Rancho resident 
Dennis O’Mara, Corrales resident 
 

 
Non-Members Attending 
Lynne Kinis, Corrales resident 
Natasha Martell Jackson, Intel 
 

Craig Taylor, Los Alamos National Labs 
Mrs. Taylor, Los Alamos resident

Facilitator 
Mark Bennett, Facilitator     CJ Ondek, Recorder 
 
 
HANDOUTS 

 Draft Agenda  
 Draft Meeting Summary January 2014 
 Action-Item Progress Report 
 EHS Activity Reports 
 Media reports and articles, as available  
 Summary of previous CEWG 

discussions about SCORR 
 Web site policy 
 What do we want to accomplish in 

2013? 
 CEWG Action Goals for 2013 

 
 
PROPOSED AGENDA 

 Welcome, Introductions, 
Announcements and Brief Items 

 EHS Report and EPA 114 Update 
 Review Action Item Progress Report 
 Update on SCORR process and its 

relevance for Intel 

 Discussion of Process to Develop 
2013 Priorities  

 Other Business 
 Adjourn 
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WELCOME, INTRODUCTIONS, ANNOUNCEMENTS, AND BRIEF ITEMS 
John Bartlit opened the meeting by stating the CEWG mission, which was to work towards 
continuous environmental improvements at Intel and improved community dialogue.   
 
Agenda—Revisions and Approval 
No comments. 
 
Meeting Summaries—Revisions and Approval 
No comments. 
 
Agency for Toxic Substances and Disease Registry (ATSDR) Update 
John Bartlit updated the group.  He said he spoke with Peter Kowalski on February 14 for about 
30 minutes, and Mr. Kowalski reported that the draft report was sent to the EPA in Dallas, New 
Mexico Environmental Department (NMED) and New Mexico Department of Health 
(NMDOH); these agencies had until March 5 to make revisions, if needed—a little later than 
previously discussed. Mr. Kowalski would need two weeks after that to make any revisions.  
Next, the draft would be reviewed at the ATSDR division level and director’s level, which 
normally took two weeks. However, ATSDR had a new acting director and deputy director, and 
it was unknown how these managerial changes might affect the schedule.  The external peer 
review would take about a month after that.  Thus, the new projected report release dates is mid-
May.  
 
Mr. Bartlit said he mentioned to Mr. Kowalski that Dr. Jonathan Samet reviewed for the CEWG 
the NMDOH study of pulmonary fibrosis cases in Corrales. This review was the result of Hugh 
Church’s previous connections to Dr. Samet through the American Lung Association in New 
Mexico.  Mr. Kowalski immediately recognized Dr. Samet’s name as a leading national expert in 
public health.  Mr. Bartlit said he sent Mr. Kowalski Dr. Samet’s comments below from the 
September 2011 CEWG Meeting Summary. Mr. Bartlit would speak again with Mr. Kowalski on 
March 17. 
 

Hugh Church reported that in August he came across an item on global health affiliated 
with Dr. Jonathan Samet, who was formerly at the University of New Mexico doing 
epidemiological work.  Mr. Church sent Dr. Samet a copy of the NM Dept. of Health 
Report on Pulmonary Fibrosis to review.  Dr. Samet responded with the following 
comments: “NMED did a good job of working up the potential cluster.  The finding that 
many cases were initially misclassified is not surprising.  As you know, I carried out one 
of largest epidemiological studies on the etiology of idiopathic pulmonary fibrosis [IPF] 
and did not find much.  I’m not aware of any agent that could cause an apparent cluster 
of IPF vs. hypersensitivity and pneumonitis.  Also hard to relate to fugitive emissions to 
the Intel plant.” 
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• Mr. Bartlit proposed that the CEWG contact NMED and NMDOH to inform them of the 

CEWG’s continued interest in seeing the ATSDR report. 
 
 CONSENSUS:  All members and nonmembers agreed to Mr. Bartlit’s proposal.   
 
 ACTION ITEMS:  John Bartlit will inform Barbara Toth, NMDOH, and another person 
 at NMDOH recommended by Peter Kowalski, and Ryan Flynn approved Secretary, 
 NMED, of the CEWG’s continued interest in the ATSDR report.  
 
Regulatory Engineering Update 
John Bartlit said there was further discussion within Intel about regulatory engineering ideas but 
no further developments to report.  Some ideas discussed might be applicable to emergency 
management issues, although there was nothing specific to talk about. A possibility involves the 
Explore Intel Web site in conjunction with the air quality bureau.  
   
Other Announcements 

• Mike Williams gave a brief update on hydrogen fluoride (HF) modeling.  He re-ran 2012 
meteorological data using the beta option, and it made exactly no difference, most likely 
because of light winds.  The beta option was a correcting step taken to deal with wind 
velocity.  Mr. Williams said that the step was the last that he could conduct by himself, so 
he would prepare a final HF modeling report to present to the group. 

 
 ACTION ITEM:  Mike Williams will prepare a final HF modeling report for the March  
          CEWG meeting.  
 

• Dennis O’Mara referred to a document he recently prepared in today’s handouts, 
“Analysis of the Intel Corporation Exhaust Leak Investigation Report.”  He asked to set 
aside agenda time to review and discuss the issues and questions in the analysis. He asked 
that Brian Burrows, Intel’s Emergency Management director, be present at the meeting.  
John Bartlit said there were a number of items that would also be useful to discuss while 
Mr. Burroughs at the meeting, such as the Center for Disease Control (CDC) report from 
2004 on risk communication with the public in the event of an emergency at Intel.  This 
report was over 270 pages.  Mr. Bartlit also said that the National Emergency 
Management Association had documents and training that might be useful to examine and 
include in the discussion.  There were many aspects to this issue, and he felt it was 
important to include all of them to make the best use of time and discuss the issues with 
Intel in one meeting or over several meetings. 

 
• Dennis O’Mara added that Natasha Martel of Intel agreed to discuss working together on 

the Code Red Sub Committee and exploring countywide education topics on Code Red.   
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• Mark Bennett acknowledged that Dennis O’Mara did lots of work with researching the 

Chandler issue.  He recommended that Sarah Chavez learn about Mr. Burrows availability 
to attend the March CEWG meeting, check the time structure, and perhaps piggy back 
several discussion topics in one meeting.  Sarah Chavez said she had already checked with 
him and he was available and willing to attend the CEWG meeting in March or April.  
She said they would need to figure the logistics and best use of time to discuss multiple 
documents. 

 
• Lynne Kinis proposed inviting Mr. Burrows to two separate meeting:  1. To address code 

red issues in Mr. O’Mara’s analysis report and 2. For an expanded discussion on risk 
communication. 

 
• Mark Bennett asked the group’s permission for himself, John Bartlit, and Sarah Chavez to 

work on putting together agenda items on this topic taking into consideration everyone’s 
comments and proposals.  

 
 ACTION ITEM: Mark Bennett will work with John Bartlit and Sarah Chavez to   
        coordinate a meeting agenda on topics to discuss with Intel’s Brian  
        Burrows. 
 

• Lynne Kinis asked for Mark Bennett to send her a hard copy of Mike William’s final HF 
modeling report. 

 
 ACTION ITEM: Mark Bennett will send Lynne Kinis a hard copy of Mike William’s  
         final HF modeling report via US mail. 
 
 
EHS REPORT AND EPA 114 UPDATE 
Sarah Chavez reported that this month’s EHS report was very short, and there were no complaint 
calls from the community. Lynne Kinis commented that there were no calls because the 
community has given up calling Intel with their complaints. 
 
 
UPDATE ON SUPERCRITICAL CO2 PROCESS AND RELEVANCE FOR INTEL 
Craig Taylor updated the CEWG on supercritical fluid technology since his last presentation in 
2005.  The main question was could supercritical fluid technology be used as a substitute for 
solvents at Intel. There were two aspects to this issue:  1. Environmental and worker health 
improvement; and 2. Enabling technology and why Intel would want to pursue it. 
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• Mr. Taylor explained supercritical fluids. If you were to heat up a can of water, it would 
boil and liberate liquid into gas.  By putting a lid on it and continuing to increase the heat, 
more and more liquid would turn into vapor. Thus, the liquid density decreased as the 
temperature increased, and the vapor density increased.  Since the can was sealed, the 
pressure also increased.  At a certain point in the process, the liquid density equaled the 
vapor density and the interfacial boundary disappeared—this was the supercritical fluid 
point.  Because of its gas properties, supercritical fluid had good penetration and could 
diffuse into things, but it also had solubility parameters and density and solution 
properties of liquid.  Advantages were it could penetrate into very small features, and 
because there was no interfacial tension, it created a lot of opportunities.  

 
• Mr. Taylor said one of the areas the semiconductor industry could use supercritical fluids 

was in lithography, where they etch features into the surface of silicon wafers.  Generally, 
this etching caused ash to form, and removing the ash was very important to the 
semiconductor industry.  The semiconductor industry also did thrust D lithography, which 
was important in memory devices. Essentially they etched into these wafers high aspect 
ratio features.  Because the liquid had no surface tension, it could penetrate down into tiny 
spaces and continue to move into the pores to clean out ash, which was important for low-
k and micro porous materials used as insulators.  The area between the towers was very 
thin—less than 100 nanometers in width. So with high surface tension, these spaces fell 
into each other like dominoes and lost everything they were trying to accomplish.  Mr. 
Taylor showed illustrations of this process to the group.  

 
• Next Mr. Taylor discussed “nodes” in the semiconductor industry, and when the industry 

needed to retool, which was keyed by two issues:  changing wafer sizes and minimal 
dimension—the distance between width and height in tower points.  In making 
semiconductor chips, the process was limited by not being able to go past the speed of 
light.  Speed was essential in the semiconductor industry, so now the only option was to 
reduce the distance between two points, which was the driver of Moore’s Law.  If the 
industry could manufacture 400 chips at a time versus 100 they would do it.  

 
• Since the last time Mr. Taylor spoke to the CEWG, the industry was at 65 nanometer 

nodes.  Currently, they were at the end of 45 nanometer nodes.  In 2016, they would be 
moving into 24 nanometer nodes.  With each change in node size the industry had to 
retool.  Mr. Taylor said the international semiconductor industry published a plan online 
that outlined the retooling process, because to make these changes required making the 
tools first, which needed to happen well beforehand. Typical retooling at a large fab like 
Intel cost around $250 to $300 million. So, retooling was a big risk and an expensive 
investment.  However, corporations were driven to make the investment and find the 
technology to be successful at different nodes.  In moving from the 45 nanometer to 24 
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nanometer nodes, there was no other technology than supercritical fluids that could 
function in such tiny molecular spaces. 

   
 ACTION ITEM: Mark Bennett will get the link to the semiconductor industry report  
        from Craig Taylor. 
 

• Mr. Taylor said that to make one of the old Pentium chips took a 78-step process. 
Approximately 30% to 45 % of these were cleaning steps, and tons of ultra pure water was 
needed to rinse off after each cleaning.  About 1,400 to 1,600 gallons of raw water was 
needed to make 1,000 gallons of ultra pure water. He calculated raw water usage per day 
at 4.2 million gallons or 3 million gallons of pure water.  Sarah Chavez said that the 
Explore Intel Web site showed Intel used about 2.5 to 3.5 million a day or about 1.2 
billion gallons a year.  This water was processed through Albuquerque’s waste water 
system and was returned to the Rio Grande. 

 
• Mr. Taylor said at his last presentation, one of disadvantages discussed of adopting 

supercritical fluids was that none of the large equipment suppliers servicing the 
semiconductor industry were selling the equipment.  Today quite a few have of these 
suppliers have developed and now have it.   

 
• Mr. Taylor continued that supercritical CO2 was an organic solvent and very good at 

removing and cleaning any organic contaminants.  However, there were questions around 
its effectiveness at removing inorganic contaminants. There was a lot of research around 
removing both.  Particle studies showed that supercritical fluids were now better at 
removing all particles than conventional systems.  Another issue that came up at the 
previous meeting was problem with supercritical CO2 causing contamination.  Since then, 
research in Japan showed that CO2 wasn’t clean and therefore caused contamination.  
Researchers worked to solve this issue by using filters, and now it was no longer a 
problem.  They also learned that inorganic particles came from machinery welding joints.  
Now they use machinery without welds and pre-aged or “pickled” the system to wash out 
the inorganic contaminants.  Manufacturers were now figuring how to make this high-
pressure equipment.  Mr. Taylor brought several papers on this issue to share with the 
CEWG. 

 
• Basically, Mr. Taylor said that at the time of their previous discussion, the research was 

hot but only at the research stage.  Now it has gotten to the point where the big tool 
manufacturers who generate qualified tools are now pursing this technology.  Thus, the 
industry was at a new point, and as they moved into the new point of operation, the 
opportunity to reinsert supercritical CO2 technology was being actively pursued.  
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• Mr. Taylor talked about a paper from May 2001 that looked at cradle to grave relative cost 
data. He calculated there was an economic advantage to using supercritical CO2.  He also 
talked about why the industry didn’t use supercritical CO2.  The initial capital outlay costs 
were much greater, but the operating costs were less.  The paper figured that it would take 
three years to offset initial investment costs. At that time the industry was moving too fast 
for the three-year payoff. Most of operations in a semiconductor plant are done under a 
vacuum or ambient. To try to switch over to working with pressure was an enormous 
operational shift that required different expertise, safety issues, code changing, and many 
more changes.   

 
• Mr. Taylor said that in order for semiconductor industry to adopt supercritical technology, 

they would need to be shown that it is an enabling technology that will take them to the 
next node step. Sarah Chavez asked if the tool manufacturers were far enough along to hit 
the 2016 goal.  Mr. Taylor said their plan was to hit 2016, and he knew of three full-blown 
machines that were working in fabs—although not production fabs. As the dimensions 
continued to shrink, in order for particles to not cause problems, they needed to be half the 
dimension size. The use of supercritical CO2

  is only one option that may solve this 
problem. His leave behind packets contained papers on applied materials data that 
discussed this issue. 

 
• Sarah Chavez asked where the supercritical CO2 came from.  Mr. Taylor replied that the 

CO2 was ordered from a regular supplier, and the site generated supercritical using a high-
pressure reactor and temperature. As liquid was swept out of the chamber, it went into an 
expansion tank where it turned into a gas, dropped all impurities, and then was put 
through a filter where it was re-liquefied and compressed.  Every time the chamber was 
opened or closed, substance was lost and released out the stacks.  

 
• Lynne Kinis asked how much it would cost to go supercritical.  Mr. Taylor said there were 

lots of steps involved in the process.  The cleaning and drying steps were what researchers 
were addressing now and account for about 30% to and 40% of steps. Using supercritical 
eliminated the drying steps. Reduced costs resulted from savings on water and acid used 
in cleaning. Also, impurities ended up in a liquid waste form that was expensive to deal 
with. Sarah Chavez said Intel paid a contractor to recycle and reuse when possible. 

 
• Lynne Kinis said she was concerned about reducing pollution.  Mr. Taylor responded that 

there was the front end of the process and back end of the process.  As far as cleaning 
applications, supercritical could get rid of oxygen and ozone, but in the actual etching 
process, supercritical would not do anything except help clean up after.  Sarah Chavez 
said the liquid-type chemical waste went to scrubber exhaust.   
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• Mr. Taylor emphasized he was not an expert in thermal oxidizers, but with organic 
materials, thermal oxidizers were a good solution.  It was the impurities in the organics—
residual materials—that caused issues. 

 
• Mike Williams asked if the technology used for cleaning now would work in 2016.  Mr. 

Taylor replied that it would not work. If the industry used 24 nanometers, the size of 
silicon oxide molecule is about .16, so the size is about 10 molecules wide. If they 
continue to go in the direction using photo lithography/reductive manufacturing 
techniques, then they would hit limitations around cleaning. So, the introduction of dry 
processing was needed to advance in this area.  

 
• Dennis O’Mara asked if supercritical technology could reduce water use in Rio Rancho by 

a factor of 10.  Mr. Taylor responded it would save about 1 million gallons/day. Mr. 
O’Mara asked Mr. Taylor to comment on research at UNM that focused on the etching 
process.  It is a basic chemical engineering truism that removal efficiency will diminish 
when the concentration of pollutants in the stream is diminished. Mr. Taylor said that was 
not his field of expertise, and supercritical did not apply. 

 
• Hugh Church asked if there were a variety of other candidate agents besides supercritical 

CO2.  Mr. Taylor said anything could be made supercritical.  The process would convert 
any material into an oxide very quickly.  CO2 was cheap, easy to make pure, and an 
accessible cooling point at 32 degrees. 

 
• Sarah Chavez commented about the difference between the Rio Rancho Intel plant versus 

other areas.  The Rio Rancho plant was considered a high-volume manufacturing site, and 
the processes in place were developed in Oregon and transferred to other sites.  Intel staff 
in NM were not the ones designing and researching these issues. Craig Taylor said that a 
Sony fab in Japan was using supercritical CO2 in 3 different steps, but it was not a 
production fab but rather a specialized fab that made chips for special computers. 

 
• John Bartlit asked if the CEWG could send a Meeting Summary and portion of the tape to 

Intel Oregon for review.  Mr. Taylor said it was a good idea to continue the exchange and 
to get another update from Intel on where they were at in regards to supercritical CO2. 

 
• Mr. Taylor left the group with two focus questions to think about for the Intel:  1. Was 

Intel looking into using the SCROD process; and 2. Would Intel be using supercritical 
CO2

 to move into the next node?  Sarah Chavez reminded the group that Oregon might 
choose to not answer the questions due to proprietary concerns. 

 
The group thanked Mr. Taylor for his presentation. 
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ACTION ITEM:  Sarah Chavez will make colored copies of Mr. Taylor’s handouts for 
the facilitator to email to the CEWG or post on the CEWG website. If needed, she will 
also make black and white copies to send to Roberta and Lynne in the mail. 

 
ACTION ITEM:  Sarah Chavez will send the meeting summary and portions of the tape 
of Craig Taylor’s presentation to the appropriate person(s) at Intel-Oregon to ask for their 
comments. 

 
ACTION ITEM PROGRESS REPORT 
The group reviewed the Action Item Progress Report and verbally updated pending items. 
 

• Item 1: Sarah Chavez said she had mentioned in the past that Intel NM had installed two 
bead activated carbon systems to condense the solvents but were never able to get them to 
work properly.  The Arizona site installed one system and operated it for about 7 years.  
They found the condensation of chemicals were not as effective as thermal oxidation. 
Thermal oxidizers were a very effective way to remove solvents from the air stream (80% 
deactivated carbon versus 95% thermal oxidizers).  In addition, Munters units were better 
able to treat low concentration solvents in the exhaust, and if there was any moisture in air 
stream, it got condensed out, which caused problems such as too much water and every 
solvent condensing at a different level.  Another challenge was with reliability—Munters 
and Durrs had greater reliability. For all these reasons, Intel chose thermal oxidation and 
Munters as the plan of record. 

 
• Lynne Kinis pointed out an inconsistency that she found confusing.  Ms. Chavez had said 

Chandler used one process, while Rio Rancho used another process.  But previously she 
had said Oregon standardized the processes for sites to use.  Ms. Chavez confirmed that 
Oregon decided on the majority of processes, but condensing solvents was a process 
outside of making wafers. It was easier for a site to develop and work on something that 
did not involve the wafer. However Oregon decided to use the Munters. 

 
• Dennis O’Mara asked for an update on the condensation system and also what would 

happen if the condensation took out 80%, and the rest was sent to Munters to get the 95%. 
John Bartlit said they wouldn’t get the 95%. It was a standard chemical engineering truism 
that efficiency would diminish.  Mr. O’Mara asked if that would result in lesser amounts 
of chemicals coming out of stacks. Sarah Chavez said there were tradeoffs; Intel still had 
to truck off the waste, and the concentrations coming out of the stacks were still very low. 

 
• Mark Bennett framed Mr. O’Mara’s challenge around constantly examining certain areas 

to get continuous environmental improvement.  Sarah Chavez said she could not find 
recent information on whether the condensation technology was still a viable technology.  
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The decision to use Munters was made in 2004, and she wasn’t sure how quickly that 
technology changed.  She said that she would continue to seek information. 

 
 ACTION ITEM:  Sarah Chavez will continue to seek out information on condensation  
        technology as a viable technology 
 

• Moving on to look at other action items, John Bartlit said he was on the list twice and 
completed his tasks (contacting Daren Zigich and Craig Taylor). Mike Williams said he 
had reported on his action items.  Sarah Chavez said she had scheduled the regulatory 
engineering meeting and passed on information to Lynne Kinis.  Mark Bennett said he 
received information from Dennis O’Mara on Code Red. The government statutes action 
items were completed. Sarah Chavez said she still needed to work on getting emissions 
levels at the time of the risk assessment.  

 
• Sarah Chavez updated on sharing Intel’s emergency response process. She asked the 

emergency management group how they shared information.  There were three key ways. 
A centralized document storage space was available to all emergency managers across all 
sites.  Also, monthly meetings were held with senior and experienced emergency 
managers to discuss changes and share lessons learned.  They took minutes, which were 
saved in the repository and shared with other sites. Quarterly meetings with emergency 
managers were also held to talk about improvements and lessons learned. These minutes 
were also saved in the repository, so there was an archive of what had been happening 
over time.  If an event occurred at a site that involved a different group, all groups had 
forums that shared information, actions taken, and lessons learned.   

 
• Dennis O’Mara asked how the sharing translated into action after an event like Chandler.  

Sarah Chavez said it depended on the situation.  When an event occurred at a site, there 
was a follow up meeting and forum to decide on next steps. 

 
• Mark Bennett said it was a good exercise to review the Action Item Progress Report 

regularly. 
 

• Mark Bennett asked the group to review the handouts on CEWG goals in the past so as to 
decide how to move forward in the future and discuss what to include on the forward 
priorities list.  He said he would like to add this issue as an agenda item next meeting.  He 
also asked the group to review the Web site policy to see if it needed any adjustments.  
Mr. Bennett said his job was not to make any policy decisions but to be a faithful executor 
of policy decisions.   

 
Public Comment 
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• On Craig Taylor’s presentation, the group agreed it was very helpful and encouraging.  
Sarah Chavez said she would share information learned with key people at Intel. 

 
• Mark Bennett asked about Edward Pineda’s status as a CEWG participant.  The group 

suggested he reach out to Mr. Pineda 
 
 ACTION ITEM: Mark Bennett will reach out to Edward Pineda on his participation in  
         the CEWG. 
 

• Dennis O’Mara asked if other people could be put on the distribution list.  The answer was 
“yes.”  Mr. O’Mara should give names and contact information to Mark Bennett to 
include on the list. 

 
 
MEETING ADJOURNED 
 
 
NEXT MEETING 
March 19, 2014, 5 to 7 p.m., Corrales Senior Center 
 
 
CONSENSUS DECISIONS 

1. John Barlit will contact Ryan Flynn, NMED and Barbara Toth, NMDOH to inform them 
of the CEWG’s continued interest in the ATSDR report. 

 
 


