ATTACHMENTS
Documents Provided by Fred Marsh

Almost all of the documents that follow were provided to NMED by Fred Marsh. There are two,
items 6 and 8 below, that were provided by NMED.

Summary Report for Ambient Air Monitoring — Intel Draft
Fab 11 CUB Scrubber Plume Report — Intern Report
F11CUB Scrubber Plume — Jeff Kinley Author?
Documents related to June 2, 2000 Odor Evacuation of Fab 11S
a. Email from Katherine Hoopman dated June 3, 2000
b. Email from Frank Robinson dated June 3, 2000
c. Unedited Minutes from Chlorine Incident Post Mortem F11 June 2, 2000
Project Scope of Work, PR-2-0091, CUB Ammonia Scrubber
6. Email from Chris Grotbeck to Robert Samaniego of NMED dated July 1, 2003 (not
provided by Fred Marsh)
7. Intel Complaint Log 9/30/93 to 8/5/00
8. Notes of Telephone Conversation between George Evans and Robert Samaniego of
NMED dated June 24, 2003 (not provided by Fred Marsh)
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1.0 Executive Summary

This report presents results from a 3-month monitoring program performed by Intel’s
Environmental Health and Safety Department from October 2002 to December 2002 that
collected and analyzed ambient air samples. The program was carried out in an effort to
validate and augment existing boundary and community sampling data. Upwind and
downwind ambient analyte concentrations were evaluated at Intel’s property boundaries
to determine background concentrations of ambient organics and determine if upwind
concentrations are statistically different than downwind concentrations.

Sampling was performed using a highly sensitive thermal desorption method
developed by Prism Analytical. The data set included seven sampling events with both
upwind and downwind points, for a total of twenty-eight samples. Prism Analytical was
engaged to analyze the sampling data as they have experience with analysis of samples
from ambient air in urban areas, suburban areas, and indoor air environments.

Prism Analytical also performed an independent assessment, with a focus on data
interpretation excluding sample placement or environmental conditions. The data was
compared to applicable regulatory standards that included NIOSH -TWA;g and EPA -IRIS
inhalation references. All of the listed chemicals were detected at part per billion levels
and when compared to established standards, were magnitudes of order below health
effect levels. Data analysis as noted by Prism illustrates an environment that is typical of
air that surrounds urban populations. Several key compounds being pervasive in the
environment are characteristic of microbial metabolites, the presence of gasoline stations,
dry cleaners, manufacturing, landscaping, gardening, and lawn maintenance. As stated
in Prism’s report, "No chemical was detected which exceeded, or even approached, the
maximum allowable life time levels.”

In addition to the data analysis provided by Prism, a statistical analysis using the
paired t-test was performed and indicated that there was no statistical difference between
upwind of Intel and downwind of Intel data. This suggests that emissions from Intel do
not significantly contribute to the ambient organic levels within Intel's property
boundary.

Intel Corporation 1 1/28/2003
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2.0 Ambient Air Monitoring
Ambient air monitoring was performed on Intel’s property boundary from October

thru December 2002. The purpose of the sampling was to determine the levels of
ambient organics and whether there was any statistical difference between upwind and

downwind analyte concentrations.

2.1 Sampling Strategy and Locations

Sampling represented ambient conditions upwind and downwind of Intel, at
property boundaries. The selected sample points were determined on the day of sampling
and sample placement was based on wind direction. Both upwind and downwind
samples were collected simultaneously and sample events occurred at various times
including day, night, weekday, weekend, etc. Appendix D details the location, time of
day, and general wind direction during each sampling event. Sample points effectively
covered the four major compass directions (see Figure 1). All sites were at Intel's
property boundary adjacent to communities and thoroughfares.
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Figure 1. Ambient Air Sampling Locations at Intel’s Boundary
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2.2 Collection Methods

Sampling and analysis incorporated a thermal desorption method developed by
Prism Analytical (As002-HS). The As002-HS method included the use of carbon filled
thermal desorption tubes for sample collection and retention. The sampling method used
two side-by-side samples with a target and maximum sampling volume of 40 liters,
drawn over a period of four hours. Upwind and downwind sampling was performed
simultaneously.

The As002-HS analytical method is highly sensitive, using GC mass spectrometry
and infrared analytical techniques. Detection limits are in the 5-10 ng (0.005-0.010 ug)
range, allowing for detection of ambient air organic constituents in what is normally
called clean air (low ppb range). Appendix A contains Prism’s analytical method along
with a complete list of the chemicals that are analyzed.

2.3 Summary of Analytical Results and Statistical Analysis

Analytical results are presented in Appendix B. No chemical that was detected exceeded
or even approached the maximum exposure limits. Figure 2 shows upwind and
downwind concentrations in parts per billion (ppb) for all seven sampling events. As
evidenced by the graph, the majority of the data is below 10 ppb. Specifically, the mean
concentrations of upwind and downwind data are 0.40 ppb and 0.39 ppb, respectively.
There are several outliers present in Figure 2, which are total hydrocarbons (calculated as
hexane), acetone, benzene, toluene, 2-propanol, and hexamethylcyclotriloxane. These
outliers are addressed in the discussion.

80 — "
. Total hydrocarbons=81 ppb
70 -
- n
60 —_ Total hydrocarbons=635 ppb
_%l 50 __ Total hydrocarbons=39 ppb
g 40 — "
l -]
30—
4 Total hydrocarbons=18 ppb
20 7 -
10 =" .
~ )
0 e , -
Downwind (ppb) Upwind (ppb)
b

Figure 2. Concentrations of Upwmd and Downwind Data
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A statistical analysis was performed on air sampling data to determine if upwind
and downwind sample points provided equivalent data, on average. A paired t-test was
chosen because experimental data was collected at similar times at different points and
because the purpose of a t-test is to test for the equality of averages. Figure 3 shows a
normal distribution plot and a summary of the t-test statistics. For analytes that were
below detection limits of the method, the data was not included in the statistical analysis.
However, if they had been included in analysis, it would have only stren gthened the
conclusion. The conclusion of the t-test analysis was that there is no statistical difference
between upwind and downwind ambient analyte concentration.

B ea I
E 100.0% maximum 6283 Mean 00161955 Hypothesized Value 0
E 99.5% 343 StdDev 33791752  Actus) Estimste 00162
<} 97.5% 056 St Err Mean 01625806 df 431
E 90.0% 0.00 upper95% Mean 0335745 SldDev 337918
'26 750%  quertile 0.00 lower 95% Mean -0 303354 t Test

50.0%  median 000 N 432 Test Stetistic  0.0896

250%  ouertile 0.00 Prob > i 0.9207

10.0% 043 Prob >t 0.4603

25% .27 Prob <t 0.5397

0.5% -11.48

00%  minmum  -25.59

Figure 3. Summary of t-test Statistics
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3.0 Discussion and Recommendations

An independent data assessment was performed by Prism Analytical. The data
was compared to applicable regulatory standards including NIOSH -TWAg and EPA -
IRIS inhalation references. Prism’s findings are noted in Appendix C. Data analysis
describes a breathing air environment that typifies that of an urban populace. The
independent assessment notes that several of the key compounds are characteristic of
microbial metabolites, the presence of gasoline stations, painting facilities, dry cleaners,
manufacturing, landscaping, gardening, and lawn maintenance.

Several chemicals were noted as outliers in the sampling data but were still found
at extremely low ppb levels. These included acetone, benzene, toluene, 2-propanol, total
hydrocarbons and hexamethylcyclotriloxane. Sample placement may have had a
significant impact on the noted sample results. For example, several of the samples
demonstrated low-level gasoline byproducts to include toluene and benzene. Gasoline
stations are located to north and south of Intel (two to the north of Intel and one to the
south of Intel’s property). Highway 528 directly west of Intel has heavy vehicle traffic
with approximately 61,000 vehicles passing by per day (NM Highway Department,
http://nmshtd.state.nm.us). A major automotive sales distributor, auto body repair
operation, two automotive repair shops, and an oil lube facility are located directly south
of Intel's property boundary.

Total hydrocarbons were found in all of the noted samples. The adjacent farming
community, vehicle traffic, and the following all contribute to area total hydrocarbon
emissions. The north property boundary is proximate to several restaurants, Sandoval
County Water treatment plant and associated support shops, and a crematorium. To the
west are three hotels, several restaurants, and an urgent care treatment center.

Several of the noted chemicals including 2-propanol, are reported in Intel’s
emissions report to NMED. These chemicals are also found as biological degradation
byproducts or are used by several adjacent businesses. For instance, an urgent care
center is directly west of Intel.

A statistical analysis using a paired t-test was performed and indicated that there
was no statistical difference between upwind of Intel and downwind of Intel data. Thus,
there is no data that suggests that emissions from Intel significantly contribute to the
ambient organic levels within Intel's property boundary.

It is recommended that sampling continue year-round to.capture impacts due to
W - variations, and to future substantiate the noted data. /It is also suggested that 7
additional sampling using modeling data for sample placement be performed. No -
recommendations are forwarded from the community standpoint, as the data does not
suggest health effect levels from any of the noted analytes.

"7%03 parve gt /zgf:m
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Fab 11 CUB Scrubber Plume Report

The CUB scrubber at Fab 11 scrubs the exhausts from tanks in the Acid Waste
Neutralization System (AWN), the Ultra Pure Water System (UPW), the Cyanide

Destruct System (CDS), and HF System. The exhaust stack above the scrubber produces
PRt

——

a visible white plume. A similar problem was noticed at Fab 12 in Chandler, AZ. A

e

..study by Radian International revealed the main source of the plume at Fab 12 to be .
,,,,,,,,,,,, SO “—MM\.‘“— —_ e

aerosols o rmed by the reaction of exhausted ammonia with exhausted HCI.

Operating under the assumption that the New Mexico CUB scrubber plume was

composed of either NH,Cl or NH,F » I looked for the potential scurces of N H;, HCI and

P
4

HF. T also searched to see if could find the point where the plurae formed. tUsing the

vy
60«”‘« V;( TLD and Kittigawa tubes I took samples of the exhaust steams at different poirits that

W —
/ were accessible without the use of a lift.
\9P L’év’\ﬁ HC
po
Testing Methods

The Kittigawa tubes and TLD each had positive and negative testing attributes.
The TLD allowed many samples to be taken on a single tape and the readings were given
1 a decimal form, which made the readings easy to take, However, the TLD’s detection
range-was often not low enough. For example, any ammonia concentration, below 2.3
ppm, which was often the case, was reported as 0.0 ppm. Also, a high flow rate within
the exchaust line appeared to cause an increase in the variability of the TLD’s readings. In
eddit.on, the TLD is easily damaged by moisture in the sample stream, so some points

could not be measured by the TLD.



unknown, but the concentration should be less than the CDS NHj; concentration because
no AWN ammonia source concentration was greater than 13 ppm. The entire basement
antnonia contribution was found to range between 0.0- 6.8 ppmn at the scrubber room
basement tap (point 1). The TLD reading varied quite a bit at this saraple point, the
likely total NH; concentration of the basement exhaust was around 1.5 ppm as measured

by multiple Kitagawa tubes.

In addition to the basement ammonia sources, the HF neutralization system

s

exhausts ammonia. The total contribution of the HF reaction room, a separate room

s,

—_— Gome OV
adjacent to the scrubber room (point 3), was about 2.6 ppm. The total contribution of the
m oot contribution of the

HF system was 3.0- 3.2 ppm (point 2). The total contribution included the HF reaction

room and the treated fluoride filtrate and sludge tanks. The concentration of the HF line
was not diluted by the addition of the filtrate and sludge tanks’ exhausts. Therefore, at

least one of these tanks is assumed to exhaust ammonia.

Discussion
The Radian International Fab 12 plume report lists the main component of the
pluraz to be NH,Cl salt. This appears to be consistent with the results of the sampling at

Fab 11. The likely source of the plume is HCI from the UPW reacting to form the salt
s T

with NHj from basement and the HF system. If this is the plume source, the formation is

oceurring in the scrubber room, between the mixing point of the three streams and the
scrubber, and possibly within the scrubber.
While the formation of the plume in the scrubber room is almost definitely a

source of the plume, the possibility of additional sources also exists. If an unknown acid



1) Discuss the Fab 12 project with Anna Sandoval when she returns from maternity
leave. Anna seems to be the only person who knows the background information on the

Fab 12 Ammonia scrubber,

2) Additional testing to determine if other acid and ammonia sources exist. It’s important
‘to b2 sure that the salt does not form in locations other than the scrubber room.
Otherwise, the plume might not be totally eliminated by the addition of an ammonia

scrubber.

3) Analyze the different types of solutions for cost effectiveness. Peter Clugston has
Some suggestions, such as a small local scrubber and electrostatic filters. Also, Fab 12
isolated the ammonia Sources to a separate scrubber, but would it be cheaper to isolate the
acic sources because there are fewer of them. Anna Sandoval might kniow why Fab 12

didn’t isolate the acid sources to a new scrubber.



Appendix

Equipment List

Line Test Points

AZ Ammonia Scrubber Feed List
Basement Exhaust Line Sketch
UPW Exhaust Line Sketch

Scrubber Room Exhaust Line Sketch



-=fuipment Name ID Suspected Exhausts |TLD (Ppm) Kitagawa (ppm)
1] UPW

HCI Regen Sys hyd-ometer

50% NaOH tank TK-82-GH1-2[NaOH

50% NaOH tank TK-82-GH1-1[NaOH

50% NaOH tank TK-71-GH3-1|NaOH

36% HCI tanks TK-80-GH1-2 [HCI

36% HCI tanks TK-80-GH1-1[HCI

future for H2S04 H2S04

sodium bisulfite

sodium metabisulfite

Ozone Generztor

NaOH Hydrometer

Cleaning Solution Tank

CDS Tanks from Basement

‘Basement

AWN
e e s 10.0-4.4 NH3, 0 HC|
17.1-12.6 NH3, 0 HCI

nee gg oks 3.8-0 NH3, 0 HCI

3rd Stage Recycle Tank Acids, >CN, NH3

2nd Stage Rec cle= T cmk Acids, >CN, NH3

IS SR Ry SR AT , 0-2.9 NH3, 0 HCJ

Dllute Caustic S Storage Tank 1 NaOH

“1te Caustic & Storage Tank 2 NaOH

-..die Caustnc l—ydmfneter NaOH

Gt NI, 3.2 NH3, 0 HCI

Acid Neutrahz i .ank 2

\cid Neutralization Tank 3 Fab Acid Waste?

\cid Neutralization Tank 4 Fab Acid Waste? 0 NH3

:DS

\cid Hydrometer HCI

IFW area drn Tank TK72-GA2-5 HF, NH3

IFW col. Tank TK-72-GA2-3 |HF 0 HF
IFW col. Tank TK-72-GA2-2 |HF 0 HF
IFW col. Tank TK-72-GA2-1 |HF 0 HF
REG EG Wash TK-60-GA1-1 Ethylene Glycol

REG EG Wash TK-60-GA1-2 Ethylene Glycol

TK 2 NH3, NaOH

TK 3 CDS effluent hold back TK-52-GA8-3 NH3, NaOH

TK 4 CDS effluent hold back TK-52-GA8-4 NH3, NaOH

DS Collection 1 TK-52-GA9-1 [CN , NH3

JS Collection 2 TK-52-GAQ-2 CN, NH3

J 100 Slurry Waste TK-52-GA2-2 CN, NaOH

1adj tank 1 TK-52-GA1-1 CN, NaOH

1 adj tank 2 TK~52 GA1-2 CN, NaOH

Blow, ffiank © R i j CN, NaOH; NH3~ 7 Jrarely used
) 100 Blowdown tank TK-52-GA- 7|CN, NaOH, NH3 ]




Label Nu |Name TLD Reading (ppm) Kittagawa (ppm)
Scrubber Room
1|Basement Tap 6.8- 0 NH3, 0 HCI 1.5 NH3, O HF
2|HF Line 3.2 NH3 3 NH3, 0 HF
3| -F Room 0-2.6 NH3 0 HF
4|Directly before scrubber .25-1 NH3,
5]above the scrubber 0-0.25 NH3
8]UPW tap 0 NH3 >20 HCI, 0.0 NH3
Basement
6[CDS Line 28.2 NH3
7|CDS Waste-HF Tanks |>75 NH3
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F11CUB Scrubber Plume

Ohj ective:

Undertake a Programming effort to address the following arcas surrounding
the C'UB Scrubbed Exhaust (EXSC) system: i

L. Visible plume from the CUB scrubber system stack.

2. Potential for nuisance odors.

3. Potential exhaust air entrainment into MUA intskes.

4. Removal efficiencies and equipment for removaj of the chemical
constituents in the CUB EXSC air stream.

Status:

- or——

Preliminary programming efforts are complete. An audit of the 712 amrmonia exhaust
(BXAM) system and subsequent comparison to the F11 CUB system showed similar
equipment and therefore similar emission sources.mPastmtesting‘perfonnad‘.bywliadia‘rgmgl‘tvF 12
showed that the prirgﬂa;y_source@f~that~visibl@rplumma&Ammom’um Chloride (NH4CI),
Wit the HF treatment system and the C,y.am'dt:De_struct_.S,y,stf:m.(,CD.S_).,.l:),f:ing,,,the]D,I.‘T.I.li,_aff}7
soutces of ammonia (F12 has since ceased operation of the CDS). The bulk £C] tank and the
Ultrzpure Wate T (UPW) regeneration activities were the primary sources of HCl in the |
;_exh aast stream. The NH4(C] forms in the ductwork when the NB3 and HCI meet and are then
passed through the ductwork and scrubber in aeroso] form, causing a visihle plame to exit the
stack. Inspection of the F11 CUB scrubber showed large amounts of NH4Cl'in the scrubber
ductwork and the scrubber inlet {results confirmed by both NM QC iaband N alco), lending

* Support to the theory that the F 12 and F11 Systems are comparable.

There was some Speculation that ammonium fluoride (NHA4F) could also be part of the visible
plume, bur F17 testing as well as the ang] ysis of the F11 sample show no INH4F or free HF.

An additjona] source of the visible plume may also be water vapor. Based upon current
vg]ogities (230 fpm) through the F11 scrubber (from 3/1 8/2002 EBI report), the mist
el%mmator in the scrubber js Passiing water droplets wel] ip excess of design size (about 10
Microns). F12 experienced 2 similar problem and installed plates in front of the mist
climinator to effectively increase the velocity through that device. The orifice wag sized so
that the ajr velocity would be roughly 900 fpm, which allows water droplets of 10 micron
and smaller to Pass. Conversations with the scrubber manufacturer verify that this is a
¢Ornrmon problem for scrubbers not operating at design capacity and that the installation of

L EH) . :
the “orifice Plate is the most cost effective way to address the issue, Condensation mav alsn
te a scurce of Water vapor exiting the stack dvweim . o T

Tt



As far as the potential for nuisance odors, F12 testing sho\\y‘@g’ggﬂggijc concentrations of
. amrrenia (NH3) at the scrubber inlet and-outlet greater than both the lower threshold value

‘‘‘‘‘ ———

(0.058ppm) as well as the value that most people are able to detect NH3 odors (4.68 ppm). .

Thus, in theory, NH3 odors can be present at the stack outlef, ————————

R
itlet.
e {

o
. — — U —

Evidence shows corrosion on metallic surfaces at the intake to the Make-up Air Units
{MUAs) on the CUB roof as well as the metallic surfaces of the exhaust stacks. Based upon
the current air velogities through the stack vs. the desi gn velocities, and the NH4C1 aerosols
nassing through the scrubber, it is likely that corrosive emissions are exitin 2 the stack and are
unable to enter the atmosphere and gain sufficient dilution before 1ni grating to the adjacent
surfaces. Segregation of the exhaust streams and changing the scrubber stack diameter to
meet ASHRAE design criteria based upon the current exhaust load would hel p greatly in this
regard.

'The current CUB scrubber has both NH3 and corrosive exhaust streams connected to it. The
current pH (6.5-7) of the scrubber is such that only corrosive exhaust strearns are bein g
treated. In order to effectively scrub NH3, the pH of the recirculation liquor needs to be in
the pH=3 range.

Impacts/Issues:

No testing of the exhaust stream was performed on the F11 CUB scrubber. All analysis in
this report is based upon the F12 Radian testing, similarity of equipment, and chemical
make-up of solids in the F11 scrubber.

Any design activities should incorporate both a Test and Balance baseline of the system
(each POC) as well as an airflow model of the exhaust emissions as influenced by proposed
stack and system changes and prevailing winds.

Programming was performed under the boundary condition that no new stecks could be
added to the CUB-#0o0f, nor could the existing stacks be added to in height.

“Ballpark cost” numbers are based on my personal experience and comparison to F12 and

F11X EXAM install costs. Official estimates will of course need to be obtained before
cornraitting to a CPA dollar figure.

Recommendations:

Cption 1:
Do nothing. Continue to operate as is.

Pros — Costs nothing. Does not impact production in any way.



————
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Cons — Does not address visible plume or odor concerns

Ballpark cost - $0

Option 2:

Install a point of use (POU) scrubber onthe HCI bulk tank, clean out the existing
NH4CI solids from the ductwork, clean out the Ca(OH) reside from the ductwork,
install an orifice plate in front of the mist eliminator, modify stack diameter via
add-un or insert cone to increase exit velpgity.

a3
!

Pros — Will greatly reduce the visible pluming from the scrubber, allows for
exhaust erhissions to dilute befote contacting any adjacent surfaces or air intakes.
Small POU scrubbers are onsite and available from F7 demo work.

Cons — Does not address the UPW regeneration sources of HC] and does nothing
to address the potential for odors from the stack. Small amount of downtime to
some equipment may be required to tie in the POU scrubber.

Ballpark cost ~ Probably less than $75K

¥

Option 3:

Install point of use (POU) scrubbers on all HCI sources (UPW regen, HCI bulk
tank, AWN tanks), convert the existing CUB scrubber to an ammonia scrubber,
clean outi the existing NH4Cl solids from the ductwork, clean out the Ca(OH)
residue from the ductwork, install an orifice plate in front of the mist eliminator,
modify stack diameter via add-on or insert cone to increase exit velocity as
determined by air-flow modeling. ‘

Pros — Will greatly reduce the visible pluming from the scrubber; addresses odor
concerns.

Cons - Very expensive. POU scrubbers typically cost about $1K/cfm and we
don’t have enough salvaged from F7 demo to complete job. Will add several
smaller pieces of equipment that need to be maintained. Trying to modify
existiyg equipment may incur hidden operational concems or reduce life
expectancy. System components will have to be idled down temporarily to tie-in
POU scrubbers. Many systems may be impacted in order to tie in POU scrubbers.
Ammonia and HCI sources are still in the same duct, so a failure of one of the
PQU scrubbers could still cause buildup in the ductwork before reaching the

+ scrubber and then pluming from the stack. May also be corrosive exhaust streams

that remain on the system that are not tied to a POU scrubber and thus are not
treated by the lower pH ammonia scrubber. |

Ballpark cost - $500K



Option 4:

OSIR.doc

Install a separate NH3 exhaust system in the CUB. Segregate all ammonia
sources and install new ductwork as appropriate to tie to this NH3 system. Clean
out the existing NH4Cl solids from the ductwork, clean oui the Ca(OH) residue
from the ductwork, and install an orifice plate in front of tha mist eliminator on
the existing corrosive scrubber. Modify the stack diameter via add-on or insert
cone to increase exit velocity as determined by airflow modeliffg

-
Pros — Will greatly reduce the visible pluming from the sciubber and address any
potential NH3 odor s8ncerns. Most closely matches what F12 has done to
address similar concerns. Most closely matches current POR. Can utilize
existing F11X EXAM design. Physically ensures that am aonia and HCJ sources
are in different ductsl

Cons ~ Most expensive. A segregated EXAM system with appropriate ductwork,
controls, and sulfuric injection will potentially be in excess of $508K. The other
items mentioned that must be done in conjunction with this option could bring the
total cost to over $600K. System impacts during construction may cause some
systems to be temporarily idled.

Ballpark cost - $60CX
Option #4 is recommended by the programming team as the option that will

most completely and permanently eliminates the concerns outlined in the
objective section. < - T T



Option 4:

OSIR.doc

Install a separate NH3 exhaust system in the CUB. Segregate all ammonia
sources and install new ductwork as appropriate to tie to this NH3 system. Clean
out the existing NH4ClI solids from the ductwork, clean out the Ca(OH) residue
from the ductwork, and install an orifice plate in front of the mist eliminator on
the existing corrosive scrubber. Modify the stack diameter via add-on or insert
cone to increase exit velocity as determined by airflow modeling

Pros — Will greatly reduce the visible pluming from the scrubber and address any
potential NH3 odor concerns. Most closely matches what F12 has done to
address similar concerns. Most closely matches current POR. Can utilize
existing F11X EXAM design. Physically ensures that ammonia and HCI sources
are in different ducts.

Cons — Most expensive. A segregated EXAM system with appropriate ductwork,
controls, and sulfuric injection will potentially be in excess of $500K. The other
items mentioned that must be done in conjunction with this option could bring the
total cost to over $600K. System impacts during construction may cause some
systems to be temporarily idled.

Ballpark cost - $600K
Option #4 is recommended by the programming team as the option that will

most completely and permanently eliminates the concerns outlined in the
objective section.




\

Cons — Does not address visible plume or odor concerns

Ballpark cost - $0

Option 2:

Install a point of use (POU) scrubber on the HCI bulk tank, clean out the existing
NH4CI solids from the ductwork, clean out the Ca(OH) reside from the ductwork,
install an orifice plate in front of the mist eliminator, modify stack diameter via
add-on or insert cone to increase exit velocity.

Pros — Will greatly reduce the visible pluming from the scrubber, allows for
exhaust emissions to dilute before contacting any adjacent surfaces or air intakes.
Small POU scrubbers are onsite and available from F7 demo work.

Cons - Does not address the UPW regeneration sources of HCI and does nothing
to address the potential for odors from the stack. Small amount of downtime to
some equipment may be required to tie in the POU scrubber.

Ballpark cost — Probably less than $75K

Option 3:

OSIR.doc

Install point of use (POU) scrubbers on all HCI sources (UPW regen, HCI bulk
tank, AWN tanks), convert the existing CUB scrubber to an ammonia scrubber,
clean out the existing NH4Cl solids from the ductwork, clean out the Ca(OH)
residue from the ductwork, install an orifice plate in front of the mist eliminator,
modify stack diameter via add-on or insert cone to increase exit velocity as
determined by air-flow modeling.

Pros — Will greatly reduce the visible pluming from the scrubber; acdresses odor
concerns.

Cons ~ Very expensive. POU scrubbers typically cost about $1K/cfm and we
don’t have enough salvaged from F7 demo to complete job. Will add several
smaller pieces of equipment that need to be maintained. Trying to modify
existing equipment may incur hidden operational concems or reduce life
expectancy. System components will have to be idled down temporarily to tie-in
POU scrubbers. Many systems may be impacted in order to tie in POU scrubbers.
Ammonia and HCI sources are still in the same duct, so a failure of one of the
POU scrubbers could still cause buildup in the ductwork before reaching the
scrubber and then pluming from the stack. May also be corrosive exhaust streams
that remain on the system that are not tied to a POU scrubber and thus are not
treated by the lower pH ammonia scrubber.

Ballpark cost - $500K



Hoopman, Katherine L

From: Hoopman, Katherine L

Sent: Saturday, June 03, 2000 7:14 AM

To: Mcithargie, Daryl W

Cc: Shea, Dave L; Churan, Stephen M; Lioce, Rocky
Subject: RE: F11S Odor Evacuation Update

Daryl, O LQ/W

Lets let Rccky ar.d Steve Churan explain if there are any plans for installing charccal filters in the South MUA's., MUA #1
is currently the only one in the south with charcoal filters ( Cafe odors) and MUA #4 is the only onz in the North with
charcoal filters gmoke area odors).

----- Original Message----

From: Mcilhargie, Daryl W

Sent: Friday, June 02, 2000 6:56 PM

To: Menta, Dennis H

Cc: Hoopman, Katherine L; Shea, Dave L
Subject: F118 Odor Evacuation Update

Importance: High
Dennis:

Per our conversation earlier this afternoon, F118 was evacuated from approxirr ately 11:40 AM to 1:30 PM today
because of a 'chilorine’ odor. ERT set up four TLD-1 monitors and did not detect anything. We do not have a root
cause for the odor at this time. Possible causes we are looking at are:

» Elevatec ammonia levels in the FD scrubbers which, when combined with the residual chiorine in the water,
result in chloramines which are very volatile. Wind direction was from the east today and blowing the scrubbed
exhaust back toward the MUA inlets.

*  Any unusual work in the Factory such as maintenance or unusual dumping of chemicals in an AWS.

The current containment plan is to leave two MUAs directly west of the scrubbe - stack off-line anc do hourly rounds
on the scrubber pit and scrubbed exhaust stack, monitoring for odors. We will also be sampling the scrubber sumps
for Ammon:a levels. Samples were taken at 4:45 this afternoon and will be taken at 9 PM tonight and 6 AM in the

morning. his is not a normal sample that we do so we do not have good data to say what is a normal level of
ammonia ir; these scrubbers.

The Factory people are getting with their shift 7 folks to understand if there was any activity today that may have
contributed to this.

We will be ireeting again at 10:00 AM tomorrow morning in the ICS room (RR3).

Prell.im'inary data from Manufacturing indicates approximately 18,000 moves ware lost and 5 wafers (this is
preliminary),

Long.term, whether we prove that ammonia levels in the scrubbers caused this or not, | believe we need to find a
splu’uc-n for preventing the formation of these chloramines. In addition, | believe we are ¢oing 1o install charcoal
filters on tha MUAS in F11 and this may help prevent introduction of these type of odors into the Factory.

Let me know if you have any questions.

thanks,

Daryl



» There have been 40 ppm in the scrubbers in the past (Oct99 & JanC0); scrubbers taken off
line (Bill Varian). Root cause investigation into ammonia spikes, treated as normal, was not
pursued.

» Makeup water samples were run, then the call went out for the odor.

e Chlorine / bromine pump on FD1-3 was adjusted just prior to event. Every Friday between
&am and 12 samples are taken. Pump adjusted at 1145am at 10gal chlorine per day, 2.5 gal
bromine per day).

» Cooling towers was the first suspect, gets the same make up water.

Bulk ammonia stations. The one east of the dock was recently instelled. Gas pad scrubber

i attached. Potential excursion, release to air.

Continuing Opening Discussion:

e  Chlorine, swimming pool odor throughout F11S fab

FD1-3 (scrubber) heightened ammonia levels at 1430 level 16.7 pprn vs normal <1. Have

had reports of as high as 40.

Reported foaming from that scrubber; odor from that scrubber

Ammonia could have been higher than that. There is a constant dilution factor with ammonia.

Suspect Ammonia concentration higher than 16.7 ppm @time of Fab evac.

Scrubber stack FD1-3 is due east of air intakes, there were predominately e-w winds. This

wind pattern is unusual. Westerlies are normal.

Could smell it at FD1-3 sump, stack on “oof.

o  Chlorine and ammonia form chloroamine. Gives off a very strong chlorine odor. Check
MSDS for additional data on chemicals. Chlorine cannot be carried that far without reacting
to something, thus created reaction/odor/vapor.

* Was there any other chemical in fab that would have caused problem?

Different vendor, new supply - NO
It"s happened in 7, 9, but it effected all scrubbers. F11 affected only one. Cdd that other
scrubbers not affected.

» [Evacuated whole F11S fab because odor spread very fast. Air change rate very high in fab
and facilitated dispersal of odor.

e Tool exhaust systems would have alarmed. No MDA LSS life safety system alarms were
tripped.

What don’t we know:

e Don't know the source high ammonia scrubber FD1-3? KH

» How much ammonia could be dumped into a drain or location to have the scrubber goto
16ppm 2 hrs after dumped? Assume cleaning ammonia - roughly 100% amimonia takes
'1/1000 of 16 to simulate ppm in scrubber. Wouldn't take much.

e Don't know ammonia levels in rest of scrubbers, other tools possibly affecting FD1-3? (Ans:
IMP, VDF, DCT, DST)

* Need validation of wind direction - Documentation of wind direction (Harry Hunsaker will
need to get this)

* [Poured in? ~ someone could pour through the feeder - unlikely

*  Chemical dumping into safety shower? - possible

 Construction by tiling was being done in bays 103/203, far north end. High lzvel of visqueen
odor notification done and posted. - No issue.

¢ Wet bench in AWS127, 1 mod w/zero exhaust, alarmed. Covered, and was dumped.
It’s trimix sulfuric. - NO (Could this have been AWS128 and nct 127 - YES! It WAS
128, not 127 See Notes in Red below) WEAK

e TMH - chemical makeup of Tetra methy ammonium hydroxide. Wes developer canister
dumped / spilled into a drain? Vaporized ammonia would affect only one scrubber, then this

would mix with the water system and then go back to the other scrubbers. It would feed to all
the scrubbers, not just one.

]



The ammonia levels in all of the other scrubbers. - KH
Initial reports of odor correlate with bays to FD1-3,
Other tools possibly affecting FD1-3? (IMP, VDF, DCT, DST)
Chlorine in water doesn't have an odor. It only has an odor when chilorine vaporizes. There
i5 no other chemical that would have a similar odor. Chemicals may react differently with hot
or cold water. Scrubber water runs cold (60 degrees F). Don't knovs the mechanism of the
vapor release. Other releases didn't result in odors.
Has EHS been notified? - tbd
Is there anything else that could get into the water supply, like from the CUB?

13
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What we know:

® & o o

F11N and F7 not affected. Can the energy center be ruled out. Lov/ possibly of external
source. Can rule out external sources, center at F118S.
High human sensitivity threshold to chlorine.
Did not detect ammonia or chlorine on TLD-1 (used 5 TLD’s througt: fab, 2 on north)
F-B scrubbers 4ppm for ammonia ’T
FD scrubbers all >10 (samples must go to lab) (What are they fed by?) Sample taken at
1640. For ammonia, all FD scrubbers have elevated concentrations. All servi the south half
of F118.
Data received 1730: samples taken at approx 1630-1700
FD1-1 33.8ppm
FD1-3 32.8ppm
FD1-6 36.2ppm
Tools serviced by FD1-3 are DCT, DST Varian Implanters, VDF.

Ein List

Check bulk ammonia feed station — Kathy will talk to TCM as owner (Ken Stamm). Result:
no unknown releases or unusual events. Gas pad flow rates fine. Mo pH alarms on F11 S
scrubbers. Will check flow rates on other scrubbers — determined flow rates ok. KH
Check grouped scrubbers. Doublecheck feeds into scrubber FD1-3? (T CM//ICH)

Unusual wet bench activity. — Shane (SEE AWS128)

Check with PRIDE on fractional ounce to spoonfuls — Jerry K

Run check feeds on scrubbers to see where the ammonia level is. Question is whether other
scrubbers have same level.

Litho dumping TMH? KL

Unusual wet bench activity? JL/ZR

(38 chemical check chemical concentration in all scrubbers GLEN/G-C

(3eneral Info to S7/6 fab population ~ ZR/SM

Litho: Have sups run through each area to see if there was any durnping done? Poll folks for
any abnormal material movement.

Check run rates on VDF in bay 111-115 - Gary K.

Wind direction checking — Gary K.

Check and list of all tools serviced by FD scrubbers. KH

Next Steps

Ezstablish AR completion

Containment: Is there a 24-hour concern? - Based on best information, develop a
containment plan. Test scrubbers more frequently.

General followup info / message S7/6 tc fab population. - SM

et up meeting Friday — Zane Time: 10am Incident Command ienter - DONE
Bring in Bill Barry, Kathy H, Randy Brown, Daryl Mcllhargie, Greg Kaster, EHS Harry
Hunsaker, Al Dooley (Plus high level eng)



» Based on newly received sampling info of FD1-1, 1-3, 1-6 increasing (33.8, 32.8, 36.2
respectively), do we need a GSS escalation?

Weekend Plan: Containment Plan

o IMUA#4 and #8 F111S on standby. Leave in standby. Can run as low as 5. Kathy.

o Keep 4 TLD1 monitoring F11S this weekend.

¢ Can turn down the makeup of the scrubbers. Leave at the lower ovarflow level to prevent
dissipation? Downside is that evaporation would need to be monitored closely. — NO
DECISION

» Monitor sumps through weekend. Monitor every 12 hrs. GC / Greq owns weekend plan
(monitoring ammonia concentration in sump) Ammonia concentrations in sumps every 12
hours.. :
Review data from G-C on makeup water monitoring.
Keep population informed of where we're at. — James L.
Samples taken and who will do it. Partner QCL lab? Check every 24-hours? — hourly checks

Ho!Info @ 1720

AWS 128 was having exhaust repaired. Runs Trimix, H202, and Ammonium Chlarice.

This am had a sulf leak through exhaust ducts. Leak in subfab. Eay 314. Tool idled and
repair effected am. Started at 0900. MT said alarm went off for exhaiust failure. Left In
that state because that’’s when evac occurred, What would initiate exhaust failure zlarm.
Monitored by photohelic, which may have clogged. Was it a low or high level alarm? Have
tachs sit down now and document what they did. If some of the repair included some
cleaning of exhaust, ammonia levels may have been effected. If dampers were adjusted,
that should have been done. It could be a burst theory. Photohelic may have been a
unregulated for a period of time, and we didn’t know it.

Chronology of AWS 128

It was taken down by Facilities for exhaust duct work. Facilities were balancing the
exhaust. EBI does balancing, and was present, but don’t know if they adjusted it or
worlted on it. NEED TO ASK EBI IF ANYTHING UNUSUAL HAPPEHED (Kathy H.). This
was the SWAT for the leaks into the subfab working on the exhaust! line.

0900 taken down. It was not drained as no request was made. Big J. They were just
going to tighten the flanges.

Aminonium Flouride in a lidded tank (@24 degrees C), unlidded H2S04 (@120 degrees C),
Hydrogen Peroxide (@120 degrees C), UPW

0300-1500 ERT member - there was no hands on from fab personnel except for alarms.
1140 ERT Sweeping, and was told a wet station (it was zero on the one moa'ule). Opened
the needles on the photohelic, not on the exhaust. It was set to zero.

1330 Tech made aware of same alarm “exhaust failure on mod 2,” same as before. Only
goes to zero when reblancing or when duct is turned off. 1335 Tech pulled off airline of
photohelic and re-inserted line to photohelic and the error cleared again.

Comments: Dripping sulfuric was not issue, doesn’t give this type of problem. Ammonium
Fluride would not vapor enough to cause this kind of vaporizaiton. It's alsc a coverad
tank, and flouride likes to stay in water.

Mead to check on TRIMIX repours, TI etch, FE tools. A Tl etch backup could give you a fair
amount of ammonia.

Check 134, 145, 117
Meaning: photohelic is clogged, so the exhaust is still working.



Scrubber SC-6 21.8

June 3, 2000 C@M
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06800 IRW Makeup 2.1
Scrubber SC-1 26.9
Scruober SC-3 23.6 J—
Scrupber SC-6 156.3

" (D J\{N\J}\W 128
The best inforrnation on the source of this ammonia was maintenance performed on scrubber duct ttached to AWS 128.
g.:h?ana?g;lg\agsoc:ated with this tool are ammonium fluoride, sulfuric acid, hydrogen pero:w ERT reports that
odor reports coincice with closure of duct. — l‘
. . ééfuv\. v
0900 hours: Factory took down AWS 128 for exhaust duct work. This work was done by .
\,75&./\}‘&,

1140 hours: During the evacuation AWS ERT member adjusts the photohelic to silence alarm
1330 hours: Tech s made aware of same alarm (Exhaust failure on MOD2) which is the same as above alarm.
1335 hours: Pulied off line on back of photohelic & cleaned out Re-inserted line to phetohelic & alarm cleared

Hypothesis is that closure of ducts resulted in movement of accumulated solids or liquid ammonia compound down ducts
to scrubbers. ERT reported foaming (atypical behavior) and odor around scrubbers imrnediately after evacuation.

Chioramine 3eneration

In the presence of hypochlorous acid, three types of chloramines will form in successive reactons:

NH; + HOCI < NH,CL (monochloramine) + H,O
NH,Cl + HOCI < NHCI (dichloramine) + H,0
NHCl, +HOCI < NCl, (nitrogen trichloride) + H,0O

These reactions are dependent on the pH, temp, and contact time and on the initial ration of chicrine to ammonia.
Typically mono and dichloramines are the species formed. Once the “free” chlorine residual is consumed, most likely the
concenfrations of shloramines necessary to generate an odor problem quickly dropped off.

Pathway to Fab 148

Chloramine and bromamine emissions may occur at similar or lower levels if ammonia is present in the scrubber water.
One contributing factor of note to this incident was that the wind direction was generally from the north. This atypical wind

direction caused the chloramines to be driven from the stack and recirculated around the MUA handlers. These MUAs do
not have activated carbon filters.

Next Steps - Short and Long Term (Bin List)

As long as there is an opportunity for ammonia and chlorine/bromine to be present in cur scrubbers and a pathway exists
through the MUA, the possibility of a future chloramine odor issue exists. Based on Root Cause determination, the team
developed = list of actions to take to prevent a reoccurrence of this odor problem.

Develop a damper work notification protocol for ammonia specific issues - DERT
Eliminaie Chicrine in FD Scrubbers. Look for alternate biocide - Garratt-Callahan

Monitor wind conditions using on-site or other weather station (need to tie to damper work notification) - DERT
L.eave MUA 4 & 8 in Standby - K. Hoopman

Develop EBI protocol requiring DERT contact prior to damper work - DERT

Continue monitoring sumps for target analytes of ammonia, chlorine and pH. 2-samples per day, track trends. T.
Ruggles & G. Scott

/ Investigate clternatives for chlorination and pH control in makeup water - Garratt-Callahan
8 Evaluate ins'ellation of activated carbon filters on MUASs - K. Hoopman
9 Shift R&R by 3SS techs to monitor sumps and stacks for odors - K. Hoopman

10. Investigate presence of ammonium salts/solids in duct 610M AWS128 and other AWS with same chemical
configuration. - K. Hoopman,

11, Write up post mortem notes - F. Robinson.

i
|
Root Couwsie Aralysis o

Do N =

dJune 2



Robinson, Frank R

Saturday, June 03, 2000 6:18 PM '

To: Mcilhargie, Daryl W; Rakes, Zane D; Hoopman, Katherire L
Subject: Post Mortem and Next Steps Write Up for 6-3 Meeting

Root Cause Analysis of June 2, 2000 Odor Evacuation of Fab 118

Root Cause:

The chlorine odor that resulted in the Fab 11S evacuation Friday, June 2, 2000, based on the information collected,
resulted from th= formation of chloramines or nitrogen trichlorides in the scrubbers due to:

1. Elevatad ammonia concentrations in the FD scrubbers o
2. Normel free chlorine/bromine residuals maintained in scrubber water for biological control

Contributing Factors:

1. Wind direction was from the east, carrying the chlorine odors into the MUAs.
2. Non-typical maintenance work on the duct supporting AWS 128.
3. Possible build up of ammonium salts in AWS ducts.

Discussion:

The formaiion of chloramines is a common by-product of chlorination addition to water containing ammonia. If generated
in sufficient quantities, chloramines can cause odor issues. Ammonia and chlorine are present in scrubber and cooling
tower waters across the site and incidents of chlorine odors in the fab have been a rare at best.

Chlorine Source
To generate the level of odors in yesterday's evacuation, there would need to be sufiicient chlorine and ammonia present

to standard bioclogical control practices used in all New Mexico site scrubbers and cooling towers. Liquid chlorine and
bromine fed to Industrial Reclaim Water (IRW) water in the CUB, augmented by tablet sodium nypochlorite/hypobromite
fed at the scrubbsars, is monitored once a week to maintain a 0.2 - 0.3 ppm residual of “free” chlorine in the URW feed
water. We may see free chlorine concentrations in the scrubber water reach concentrations of 1.0 - 2.0 ppm. The
pertinent reations are as follows:

NaOCI + H,0 < NaOH + HOC|
NaOBr = H,0 < NaOH + HOBr

Chiorine will be present in different forms based on the pH of the scrubber water. At pH levels < 7.5 hypochlorous acid
(HOCI) will be the dominant species and when pH is > than 7.5 hypochlorite (OCI) will be the highest. The HOCI for is

most aggrassive against bacteria. The addition of bromine form hypobromous and hypobrcmite acid. Bromine provides
more effective control of bacteria at higher pH.

_ ia Source
Air scrubbars capture air contaminants, including ammonia, from process and other ancillary support activities such as
parts clean. Ccncentrations and contaminant type vary based on factory loading and operation patterns. The ammonia
present in Scrubbers FD 1 -3 has been documented through sampling performed shortly after the evacuation and

subsequently at 2100 hours on Friday (June 2, 2000) and 0900 hours on Saturday (June 3, 2000). Below are the analytical
test results performed by Garratt-Caliahan:

June 2, 2000
Time  Sample location Chlorine (ppm) Ammonia (ppm)
1145 IRW Makeup 0.2
1405  Scrubber FD 1-3 16.7
1419 IRW Makeup 0.32

2100  IWR Makeup
Scrubber SC-1
Scrubber SC-3

NN
~Novw
N o



Scrubber SC-6 21.8

June 3, 2000 W
0600 ISRW l\f)akesl,lg ) 2%3
crubber SC- .
Scrubber SC-3 236 A ld,
Scrubber SC-6 15.3
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The best information on the source of this ammonia was maintenance performed on scrubb ttached o AWS 128.
Chemicals associated with this tool are ammonium fluoride, sulfuric acid, hydrogen perox1d_<§_3nd UPW. ERT reports that

odor reports coincide with closure of duct. 'T ]
b\y‘ééfw »

1140 hours: During the evacuation AWS ERT member adjusts the photohelic to silence alarm va

0900 hours: Factory took down AWS 128 for exhaust duct work. This work was done

1330 hours: Tech is made aware of same alarm (Exhaust failure on MOD2) which is the same as above alarm.
1335 hours: Pulled off line on back of photohelic & cleaned out. Re-inserted line to photokelic & alarm cleared.

Hypothesis is that closure of ducts resulted in movement of accumulated solids or liquid ammonia compound down ducts
to scrubbers. ERT reported foaming (atypical behavior) and odor around scrubbers immediately after evacuation.

Chloramine Generation
In the presence of hypochlorous acid, three types of chloramines will form in successive reactions:

NH; + HOCI < NH,CL (monochloramine) + H,0
NH,C! + HOC! < NHCI (dichioramine) + H,O
NHCI, +HOCI < NCl, (nitrogen trichloride) + H,0

These reactions are dependent on the pH, temp, and contact time and on the initial ration of chlorine to ammonia.
Typically mono and ciichloramines are the species formed. Once the “free” chlorine residual is consumed, most likely the
concenirations of chloramines necessary to generate an odor problem quickly dropped off.

Pathw 11S
Chloramine and brormamine emissions may occur at similar or lower levels if ammonia is present in the scrubber water.
One contributing factor of note to this incident was that the wind direction was generally from the north. This atypical wind

direction caused the chloramines to be driven from the stack and recirculated around the MUA handlers. These MUAs do
not have activated carbon filters.

Next Steps - Short and Long Term (Bin List)

As long as there is an opportunity for ammonia and chlorine/bromine to be present in our scrubbers and a pathway exists
through the MUA, the possibility of a future chloramine odor issue exists. Based on Root Cause determination, the team
developed a list of actions to take to prevent a reoccurrence of this odor problem.

Develop a damper work notification protocol for ammonia specific issues - DERT
Eliminate Chlorine in FD Scrubbers. Look for alternate biocide - Garratt-Callahan

Monitor wind conditions using on-site or other weather station (need to tie to damper work notification) - DERT
Leave MUA 4 & 3 in Standby - K. Hoopman

Develop EBI profocol requiring DERT contact prior to damper work - DERT

Continue monitoring sumps for target analytes of ammonia, chlorine and pH. 2-samples per day, track trends. T.
Ruggles & G. Scott

Investigate alternatives for chlorination and pH control in makeup water - Garratt-Caliahan

Evaluate installation of activated carbon filters on MUAs - K. Hoopman

Shift R&R by GSS techs to monitor sumps and stacks for odors - K. Hoopman

0. Investigate presence of ammonium salts/solids in duct 610M AWS128 and other AWS with same chemical
configuration. - K. Hoopman.

11. Write up post rortem notes - F. Robinson.

2O~ OORON~
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Root Cause Analyeis of
June 2....



Unedited Minutes from Chlorine Incident Post Mortem
F11 June 2, 2000

James Luckett
Zane Rakes
Kathy Hoopman
Steve

Randy

Glen

Caryl Mclihargie
Steve Wamboldt

Praoklem Statement:
We &re assuming there was some type of ammonia released that got into scrubber system
that caused a chlorine smell that was vented to atmosphere and got into the MUAs,

Minutes:

1140 chlorine odor reported F11S bay 215. Evac to main aisile.

1185 TLD setup F11S. Odor reports migrating through F11S 1086, 107, 108, 215,-208, 315, TLD
set up at F11N.

1210 Controlled evac F11S through gown room to CR114

1212 TLD no readings

1214 RRF / F11 announcement to remain clear of F11S

1218 Report issue with scrubber. Talking to check issue with scrubber.
121€ No TLD readings in F11S

1223 PA announcement to CR114

1224 No TLD readings from F11S

123G All bay south side odor fine

124€ Odor report bay 203. All TLD readings @ zero.

1300 Sup debrief on Communication to repopulate fab

1303 MUA offline — closest to scrubbed exhaust and stack

1305 MUA#4 offline - factor in spec

1315 MUA#S offline — factory in spec

1309 MUA#5 (West) up and online

1320 Repopulate F118 / stand down on odor

1324 Repopulation announcement

G-C Timeline

1145 G-C sampled IRW makeup — 0.20 ppm FRC (normal range 0.2 - 0.5 ppm)

1405 G-C sampled Scrubber FD1-3 found NH3 @16.7ppm

1419 G-C sampled IRW makeup - 0.32 ppm FRC

Scrubber FD1-3 serves bay 313, 208, 111

Normal ammonia level in sumps below 1ppm NH3

Every Friday between 0800 and 1200, G-C samples IRW makeup and performs pump adjustment
accoerdingly.

NH3 and CI2 forms chioroamine, a volatile chlorine compound that vaporizes to atmosphere,
giving off a strong chlorine odor.

Current Situation:

* 16.7 was last test ran. Scrubber FD1-3 has 16.7 ppm of ammonia
» Tools sourced by FD1-3 (see below)

Potential Causes:

e VDF are only tools that use ammonia. There was a flask change yesterday, but 5 or more of
those are done a week. There is DC vapor from this action, very small,



SWRO - Sustaining Projects

Project Scope of Work
PR-2-0091
CUB Ammonia Scrubber

3.1) Project Products and Results
a) Description of Work

Phase 1

Provide a new ammonia scrubber in the CUB. This shall include addition of electrical, controls and LSS
necessary to operate the unit. The scrubber will have a capacity of 5,000 CFM and will be located adjacent
to the existing CUB scrubber unit. The work shall include but not be limited to:

Phase 2

Modify the existing CUB scrubber to increase stack air velocity and provide a VFD and associated controls
to allow for static pressure control.

Mechanical — Option |

e  Provide 5000 acfm ammonia vertical fume scrubber with FRP exhaust fan to be installed in
existing mechanical space adjacent to CUB acid scrubber. Fan to be located overhead on exhaust
platform with VFD. Fan to have integral 2" spring isolation base.

e Provide ?7 dia. coated stainless steel (CSS) EXAM ductwork from fume scrubber to fan inlet with
flex connection.

e Provide ?? dia. FRP exhaust ductwork from fan discharge including rectangular to round transition
with flex connection and control damper through roof. Provide 45 degree wye branch connection
with stack. Stack height to be 20 LF above roof. Refer to CSA section for roof penetration and
opening, stack support structure and anchoring. Refer to electrical for lightning protection.

e Provide stack airflow analysis to confirm stack heights.

¢ New I PCH IRW/ICW to scrubber including isolation valves for scrubber make-up water per
attached P&ID.

e New 3” QCH scrubber re-circulation water per attached P&ID.

¢ New 1 and 2" PCH AW drain line from scrubber to AWN gsystem in CUB basement per attached
P&ID.

* New Fire protection for the scrubber body from existing FP system.

e New %" 9DZ x 2" OCHN H2S04 feed to scrubber body including manual isolation valves and
containment box for pH control per attached P&ID.

Mechanical — Option 2

» Extend existing 30" dia. FRP exhaust duct discharge stack to 20 LF above roof. Refer to CSA
section for roof penetration and opening, stack support structure and anchoring. Refer to electrical
for lightning protection.

Electrical —~ Option 1

e Provide emergency power to VFD for new 25hp scrubber fan. 70A breaker, #8 wire fed to VFD.
Approx run length 2001ft, 1” EMT

» Provide emergency power to 2 fixed speed pumps. Approx run length 200ft each. % EMT

e Provide lightning protection for stack above roof. Evaluate condition of existing lightning
protection system.

Electrical — Option 2
¢ Tie in existing electrical to new VFD setup for scrubber. Re-utilize existing power to scrubber fan.
CSA ~ Option ]
Note: AJE shall provide structural engineering analysis for all structural steel modifications. Units
shown in the scope below are for estimating purposes and not intended to be strictly followed by
design.

o Install 4’-8" x 5’8" x 4" 6” thick concrete pad to accommodate the vertical fume scrubber.
Scrubber shall be anchored to the concrete pad. Contirm sizes and bolt pattern trom scrubber
manufacturer.

P2-2-0091
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SWRO - Sustaining Projects

° Install structural steel beam 8"d x 10’ Ig (two required) reinforcement members below the existing
platform grating to support fan and isolation skid.

e Provide engineered structural steel tower as required by mechanical for support of exhaust stack
above the roof. A/E shall investigate method for aesthetic blending of tall structures such that they
will not be obtrusive as viewed from the village of Corrales. This will require close coordination
with mechanical engineering. Stack heights will be determined by air flow analysis. Alternate
methods for diagonal bracing or support shall be evaluated and considered.

s  Modify existing grating on the raised platform to accommodate the install of the duct from fume
scrubber to fan inlet. Provide additional structural steel to support grating around duct
penetrations.

* Provide opening in ceiling/roof, structural steel frame and roof curb to accommodate duct
penetrations.

¢ Roof modifications shall be compliant with roofing manufacturer’s recommendations.

CSA - Option 2 -
Note: A/E shall provide structural engineering analysis for all structural steel modifications.

s  See Option 1, lines 3, 5, 6 above.

1&C — Option 1

e Purchase and install the following instruments:
1. Two (2) Polysonics DCT ultrasonic flowmeters.
Two (2) Rosemount 3051 differential pressure transmitters with integral manifolds.
Two (2) Rosemount 3051 pressure transmitters.
One (1) Thornton dual channel 770 Max controller with associated PH probe and conductivity
probe.
One (1) Asco 17 two way solenoid valve with 24V DC coil.
Two (2) Asco ¥4 two way solenoid valves with 24 V DC coils.
Two (2) Moore Industries TRX style temperature transmitters.

One (1) Baumann 2” control valve with the following characteristics: PTFE liner, 316 SS
body, Tantalum plug, Hastelloy C stem, modulating actuator, fisher 3661 positioner and
Fisher 67CFR air set.

9. Three (3) Flowline double containment leak switches.
e Run all required conduit and wire from the PLC cabinet to the instruments identified above.
+  Run all conduit and wire from IPP panel to instrument (If 110 V A.C required)
¢  Run all required conduit and wire from the PLC to the four (4) vendor supplied instruments,
located on the scrubber body.
¢  Run all required conduit and wire from the PLC cabinet to the new Scrubber fan AFD.
»  Run all required conduit and wire from the PLC cabinet to the MCC’s for the two (2) re-circulation
pumps.
Terminate all PLC wiring.
Run all required instrument air piping from the POC to the instrument.
Initiates SIPP with system owner and PL.C owner during install and checkout.
¢  Provide necessary OAT’s. The OAT shall consist of two main components, wiring check, and
calibration sheets. Provide calibration sheets for every device installed. Provide factory calibration sheets
for factory-calibrated devices. Provide calibration sheets for field-calibrated devices and factory-calibrated
devices that do not meet operating specifications.
*  Participate in equipment level startup and system level functional testing.
»  Attend regularly scheduled project construction meetings.
¢  As-built contract drawings.

B

00~ N n

S1 - Option 1
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SWRO - Sustaining Projects

»  Create new PLC code and CIMPLICITY screens to provide master and backup pressure control
for the new scrubber fan from the two (2) new differential pressure transmitters.

» Create new PLC code and CIMPLICITY screens to provide control and indication for the
blowdown system. Blowdown control for the scrubber water system will be based on conductivity.

»  Create new PLC code and CIMPLICITY screens to provide full control and indication for the
scrubber water PH control system.

»  Create new PLC code and CIMPLICITY screens to provide re-circulation pump sequencing based
on scrubber water level.

o Create all necessary CIMPLICITY alarm messages and animations.

» Create all necessary CIMPLICITY trend screens.

Create an SOO for the CUB ammonia scrubber system.

Provide an Intel witnessed code and screen simulation.

Prepare SIPP’s and IRN’s for implementation of PLC logic changes in affected PLC’s.

Attend FIT meetings as necessary.

1&C —~ Option 2

»  Purchase and install the Two (2) Rosemount 3051 differential pressure transmitters with integral
manifolds.

» Run all required conduit and wire from the PLC cabinet to the instruments identified above.

¢ Terminate all PL.C wiring.

¢ Initiates SIPP with system owner and PL.C owner during install and checkout.

*  Provide necessary OAT’s. The OAT shall consist of two main components, wiring check, and
calibration sheets. Provide calibration sheets for every device installed. Provide factory calibration sheets
for factory-calibrated devices. Provide calibration sheets for field-calibrated devices and factory-calibrated
devices that do not meet operating specifications.

» Participate in equipment level startup and system level functional testing.

»  Attend regularly scheduled project construction meetings.

»  As-built contract drawings.

SI -- Option 2
*  Create new PLC code and CIMPLICITY screens to provide master and backup pressure control
for the new scrubber fan from the two (2) new differential pressure transmitters.
*  Create all necessary CIMPLICITY alarm messages and animations.
» Create all necessary CIMPLICITY trend screens.
*  Modify the SOO for the CUB scrubber system.
* Provide an Intel witnessed code and screen simulation.
e  Prepare SIPP’s and IRN’s for implementation of PLC logic changes in affected PLC’s.
» Attend FIT meetings as necessary.
Design
¢ A&E to provide multiple discipline construction package.
» A&E to provide long lead material list.
Field Engineering During Construction
e ]&C: 80 Hours.
¢ Mechanical: 80 Hours.

b) WBS SUMMARY OF WORK:
The following Intel Master Specifications shall be adhered to as part of this scope of work:

1. Division 3 - Concrete Materials and Methods
a. Section 03317 — Cast in Place Equipment Foundations

2. Division 5 — Basic Metal Materials and Methods
a. Section 05100 Structural Steel

3. Division 7 — Basic Thermal and Moisture Protection Materials and Methods.
a.  Section 07700 — Roof Specialties and Accessories

P2-2-0091
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SWRO - Sustaining Projects

a.  Ammonia scrubber package equipment
b. Exhaust fan with VFD
c. Coated Stainless Steel ductwork
4. Existing power for option 2 can be re-utilized and fed to new VFD setup

e) Acceptance Criteria
1. Startup/FAT of systems.

) Applicable Specifications and Quality Standards
The project will use the Intel Master Specifications. These specifications are located at:
http://Ind-sc01.sc.intel.com/speclib.nsf/TOC?0OpenView& Start=1&Count=60& Collapse=16#16

g) Exclusions
The project will NOT provide the following:
1. Distribution ductwork headers, laterals, and POCs from ammonia scrubber to equipment.
Drain lines, etc. associated with distribution ductwork.

h) Safety Considerations
Work shall proceed following normal safety precautions and NM EHS Site Guidelines.

3.2) Milestone Schedule

Start Finish
Scope of Work Finalized: 4/19/02 4/26/02
Design: TBD TBD
Procurement of Construction: TBD TBD
Construction: TBD TBD
Substantial Completion: TBD TBD
3.3) Process

a) Applicable Government Rules, Regulations and Laws:
This work is covered under the site Construction Permit. No government approval or governmental
permitting is required.

b) Project Process:
i) This project run according to the processes outlined in the CMP Manual. This project shall meet all
the CMP Manual requirements.

ii) Redlines are required, showing routing, pipe/conduit sizes, location of valves and valve boxes, and
designating all materials used.

iti) The A/E shall incorporate redlines into (Intel) system masters and submit to Inte]l Document
Control for CAD check to Intel/National CAD Standards. If needed, Intel may reject the submitted
master drawings for rework by the A/E needed.

c) Change Control Process:
i) Only work listed in the Project Scope will be addressed in this project. A “Change of Scope
Document” will be required to add work to this project. A “Change of Scope Document” will be
required to remove work from this project. A "Change of Scope Document” will be required to change
the budget and/or schedule of this project.

d) Project Team:
i) Coordinate all construction work with, through project manager.

3.4) Budget

P2-2-0091
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SWRO - Sustaining Projects

The budget shall be established from requestor’s estimate.

3.5) Agreement/Signatures

£APPROVED B RINTED NAM
Project Manager: | Keith Coffee
Engineering: Jennifer Ahrens (M)
Andy Avery (M)
Mike Barrett (1&C/LSS)
Leonard Apodaca (E)
Milo Chavez (CSA)
Requester: Jeff Kindley
Safety: Kevin Robideau
System Eng: Jeff Kindley
P2-2-0091
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SW SMS FUNDING REQUEST FORM
Group Name NMSFO IMPACT CATEGORY: O safety
Department # 100-5344-8 (select only one) ® Environmental
Requester Jeff Kindley/Carrie Weitz O Facilities
Project Title CUB Scrubbed Exhaust Mods O Test Equipment
Capital $K i O PpCs/Laptops/Notebooks
Expense $K QO other
Total $K
[PROJECT DESCRIPTION/ SCOPE ]

+  Install a variable frequency drive (VFD) on the existing exhaust fan. Modify control code and Cimplicity screens accordingly.

«  Segregate any ammonia producing exhaust streams into a separate system. This will entail a new scrubber, fan, stack, code,
and Cimplicity screen installation.

»  Modify existing scrubber stack to increase exit air velocity.

[JUSTIFICATION/ BENEFITS |

«  Installation of a VED will allow the fan to maintain a static pressure set point during damper or system maintenance (the
equipment on the system will not be adversely impacted when another piece of equipment is "opened").

«  The CUB scrubber has a "plume" visible from off-site and/or adjoining communities. Past research shows that this plume is due to
ammonia salts in the airstream. Segregation of the system will help reduce the visible plume while increasing the
ammonia scrubbing efficiency.

+  Increasing the stack velocity will help ensure scrubber carry-over does not enter the adjacent make-up air intakes.

[ALTERNATIVES TO THE REQUEST ]

» Do nothing. Continue to run as before.
+  Complete the outlined portions of the project in phases.

[WHAT OTHER SITES HAVE DONE |

«  F12 does not have the CDS operations which necessitate opening and closing of the system, thus they do not have a VFD.
+  FI12 has a segregated ammonia exhaust system in the CUB (serves the HF system).

«  F12 sees the same issues with stack exist velocities.
IRISKS (IMPACT OF NOT APPROVING; RISK WITH APPROVING) ) J

+  Public perception due to the scrubber plume.
+  Potential re-entrainment of scrubber carry-over into CUB make-up air system.
The only risks with approving are the normal risks associated with normal construction activity.

[COMMIT TIMING il

* Est. Commit Quarter: I::j » Est. Completion Date: ::

- Previously Appr $K . Current Request $K Future Request $K

Capital  Expense " Capital Expense Capital Expense  Total $K
$ - $ - $ -
b - $ - $ -
3 - 3 - 3 -
3 - $ - $ -
[ATTACHMENTS (Check one or more boxes) ]
] Quote [:] Estimate D Other

Request Justification PROJECT NAME HERE FRF FORM Intel Confidential



OPS CAPITAL REQUEST INPUT FORM T

PROJECT TITLE: CUB Scrubbed Exhaust Modifications Site: NM
SUBMITTER: Jeft Kindley Campus: RR
Building: cuB

PLEASE CHECK THE APPROPRIATE BOX IN EACH OF THE FOLLOWING.

D Cost Savings Operational (Purchase of standard Intel equij for the e of business)
- Environment D Strategic (To increase capacity and capability to enhance Intel's competitive advantage)
[ Faciiities . e o

Elgther AL: Critical - Operations at Risk

[ Retiabiity [[J A2 Criticat - Operations at Risk

Safety [7J A3: critical - Operations at Risk

[CJ B1: 1mportant, but can be delayed
[3 82: mportant, but can be defayed

e

ICcrp Groiip (selee

D EHS ’ - ez Important, but can be delayed
. [TJca: normal

D Security D C2: Normal!

Other [Clc3: Normal

PROJECT DESCRIPTION (Please be very specilic)
1} Install a vanable frequency drive (VFD) on the existing CUB scrubbed exhaust (EXSC) fan. Install controls and modify code and Cimplicity’
screens accordingly.
2) Modify existing scrubbed exhaust stack to increase exit air velocity. ;
3) Segregate any ammonia producing exhaust streams into & separate system. This will entail installation of a new scrubber and all
associated support utilities (make up water, HZ504 injection, drains, etc.), new fan, new stack, new controls, new code, alaming, and
Cimpiicity screen installation.

PROJECT JUSTIFICATION (Please be very specific)

1) Installation of the VFD and controls modifications will help 1o alleviate safety concemns when performing daily tasks on the equipment serve:
by the system, specifically CDS operations. That system requires repeated opening and closing of tanks tied in fo scrubbed exhaust. The
capture velocity provided by the exhaust is critical to the safe operation of these tanks due to technician proximity. If any other piece of
equipment on the exhaust sysiem is opened or closed while a tech is working on the CDS tanks, capture velocity suffers. instaliation of a VFD,
will allow the fans 1o maintain a stafic pressure selpoint at all times and not be adversely impacted when anything served by the system i;
opened or closed.

2) Increasing the exit air velocity is necessary to avoid re-entrainment of process exhaust effiuent into the adjacent make-up air intakes. Risks
associated with completion of this phase include standard construction risks as well as ensuring the aesthetic integrity of the Intel skyline as
viewed frorn adjacent areas (Corrales). Risks associaled with not completing this phase inciude safety issues to CUB occupants as the
effluent is potentially pulled into the make-up air system.

3) Segregation of the ammonia exhaust stream will help to reduce the visible plume from the CUB scrubber stack, This plume is visible from
off-site and/or adjoining communities. Past research shows that this plume is due in large part o ammonia salts in the airstream. Increased
ammonia-scrubbing efficiency will also be realized by segregated systems. F12 encountered similar plume issues and installed a dedicated
ammonia exhaust system to alleviate them. Standard construction risks are associated with pursuing this phase, while continued "public
perception” issues may be associated with not pursuing

Note: If due to Capital funding limitations all three aspects of this project cannot be funded, the estimate for completion of the first twe
scope items Is approximately $65K

PROJECT COST ($K): Q102 Q2'02 03’02 Q4°'02 — Total
Capital Commit $746 $746
Expense Commit so
Total $746 $0 $0 $0 $746
PROJECTED CAPITAL SPENDS (SK):
Q1 Q2 a3 Q4 Total
2002 $0
2003 $0
2004 $0
50
PROJECTED EXPENSES (SK):
2002 a1 Q2 Q3 Q4 Total
Demolition Exp 30
Non-capitalizable Project
Expenses $0
Write-off of Existing Assets $0
Other : 30
Subtotal ‘80
2003 [#}} Q2 Q3 Q4 Total
Demolilion Expenses 30
Non-capltalizable Project
Expenses $0
Write-off of Existing Assets $0
Other 30
Subtotal $0
2003 Q1 Q2 Q3 Q4 Total
Demolition Expenses $0
Non-capitalizable Project
Expenses $0
Write-off of Existing Assets $0
Other 50
Subtotal 50
Total SO
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Scope &

Estimate FRF Additional
Budget #| FWR Submitted | Complete| Complete Documentation
5344 Yes, 74827 FRF Yes
5344 Yes, 74862 FRF Yes
5344 Yes FRF Yes
5344 Yes, 75450 FRF Yes photographs
5344 Yes FRF Yes




Project Title Owner | Area| SWAG
CUBR Scrubbed Exhaust Modifications Kindley E/S
F11S Process Vac improvements Galler S10%, | $60K
F11W General Exhaust Reliability
Modifications Bryant S/F 100K
F11 W Sort Humidifier Reliability Upgrade |Atherton  |F $115K
F11W Sort Fan Replacements Atherton  |F $64K




Scope/Justification

Upgrade CUB scrubbed exhaust system 10
increase stack velocity and to segregate
ammonia exhaust streams, and instali VFD
to allow fan to maintain static pressure set
point during damper or system

F11S Process Vac improvements: Install
automatic blowdown control, Amiad auto
cleaning, cleaning station for annual
cleaning of heat exchangers, and online
cleaning equipment for heat exchangers.
Improvements have ROI of less than one

existing dampers, install current switches,
and install VFD’s on 4 fans. Avoid system
failure creating unplanned factory downtime
and bring system to n+1 minimum

washer type. It is beyond end-of-life. There:
have been 3 loss of humidity control failures
in Q1’02 and one in Q2'02. |deally the
entire MUA would be replaced, but the
humidifier is the worst component. Unless a
Sort capital project includes
demo/replacement of this humidifier, it will
continue to fail with no warning.

Replace and repair F11W Sort fans.
Purchase and install fan wheel for AH-1.12
to get redundancy back for Bay 3. Purchase
and install fan for AH-1.17 ($17k).Purchase
and install fans for AH-1.16 and AH-1.18
($40k). Purchase one spare fans, one for
other fan configuration ($7k). These fans
are at end-of-life. There have already been
2 fan failures and 3 fan shaft failures in the
last 3 years.




Intel CUB Scrubber Investigation

Subject: Intel CUB Scrubber Investigation

From: "Chris Grotbeck" <grommitl3@hotmail.com>

Date: Tue, 01 Jul 2003 15:54:50 -0600

To: robert_samaniego@nmenv.state.nm.us, sfmarsh@webtv.net
CC: grommit]13@hotmail.com

Dear Mr. Samaniego and Mr. Marsh,

I was a senior mechanical engineer with Intel for more than a
decade. I designed, installed, operated and maintained much of
Intel's air pollution control equipment, among other building and
site systems. Please take the following as my statement pertaining
to the NMED investigation of the Intel CUB scrubber pollution issue
that is currently underway. You may publish my statement or
otherwise use it freely, as long as it is used or published in its
entirety and not as excerpts that could be misinterpreted or taken
out-of-context.

I became aware of a problem with the CUB (Central Utilitiy
Building) scrubber in September, 2002, when a peer mechanical
engineer in my group, Jeff Kindley, presented a report to the
engineers and managers in the department outlining several
solutions, their costs, and the potential risks of not performing
projects to correct the problem. Those risks included health
hazards and potentially poor public relations with neighboring
communities.

Managers of the Intel New Mexico Site Materials and Services
department (the department responsible for operations and
engineering for all buildings, building systems, and site services,
including all of the pollution control systems) chose at that time
not to perform a project to improve or correct the problem.

Rather, they chose to allow the CUB scrubber to continue running as
it was. The choice was based on limited budget options. Some of
the managers aware of the CUB scrubber issue at that time were:
Luis Kent Stam IV (mechanical engineering supervisor), John Painter
(site engineering manager), and Dennis Menta (Site Materials and
Services manager). It would have been normal practice to present
at least a summary of the report to higher management. I would
assume that, due to the sensitive nature of the problem in this
case, the report was immediately presented both to higher
management (probably at least to Gary Hensley, America's region SMS
manager) and throughout the SMS, Public Relations, and
Environmental Health and Safety management groups at the New Mexico
Site. It is now apparent that some of the managers (for example,
EHS manager Jim Casciano) knew of the problem shortly after it was
first presented then in September, 2002. I restated my position to
Kent Stam in October and I sent a letter referencing the CUB
scrubber problem to Stam, Painter, Menta, Hensley, and to Intel's
president and CEO, Craig Barrett, in March, 2003. The problem was
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Intel CUR Scrubber Investigation

well known by the management at that time.

George Evans, who was working as an industrial hygenist under Jim
Casciano, was made responsible for investigating and measuring the
stack emissgions from the CUB scrubber in October, 2002. Evans
outlined a procedure for taking upstream and downstream
measurements but was told by Jim Casciano only to take downstream
measurements. Without taking upstream measurements, of course, the
test could not definitively rule out other sources of pollution.
George objected to the limitations imposed on the testing procedure
and subsequently quit his job because he believed Intel was
intentionally covering up the issue.

I, also, believe Intel intentionally covered up the issue after
Jeff Kindley first presented his report to management in September,
2002. In a subsequent meeting of the mechanical engineers,
technicians, and mechanical engineering manager, Kindley again
reiterated the importance of the proposed projects, again citing
potential health hazards and public relations risks associated with
not performing the projects. 1In that meeting, I questioned the
management decision not to perform the corrective projects, stating
that if there were health hazards and public concerns, the problem
should be solved before any other projects were considered to be
funded or that the CUB processes and scrubber should be shut down
until the projects could be funded.

The response I received to my statement in that meeting is best
described as "cold". ©No one sald a word, perhaps because no one
could think of any other alternatives. The meeting attendees
looked at me as though to ask, "Just who's side are you on,
anyway?" This response was representative of the general
atmosphere at Intel with regard to information secrecy related to
public sentiment and perception. Intel did many things to
encourage its employees to promote Intel's image to the surrounding
communities, including recruiting employees who were residents of
Corrales and Rio Rancho and training them to be "ambassadors" to
their neighbors. Employees were encouraged to say positive things
about Intel's financial commitment to the community and Intel's
proactive environmental programs, but were forbidden from saying
certain negative things or from publically addressing hot issues
such as that of the CUB scrubber.

Intel had several such programs for promoting its image to the
public and spent much energy, time, and money to sponsor newspapers
and community functions. However, amidst all the positive
publicity, not a word was published of the CUB scrubber or of any
other problems that could have affected the community. Nor was
anything done to correct the CUB scrubber problem until the issue
became public half a year later.

I was laid off from Intel less than a month after I had learned of
the CUB scrubber problem and questioned the politics surrounding
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Intel CUB Scrubber Investigation

its treatment. I believe my termination was in retaliation for
being vocal about Intel's policy of secrecy with regard to
environmental concerns, specifically the CUB scrubber, as well as
for challenging management on some employment practices and
accounting practices that I perceived to be unjust and unlawful.

Please contact me by email at grommitl3@hotmail.com if you have any
further questions or if you require evidence supporting my
statements. .

Thank you.
Sincerely,

Chris Grotbeck, P.E.

Help STOP SPAM with the new MSN 8 and get 2 months FREE*
http://join.msn.com/?page=features/junkmail
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