ATTACHMENTS
Documents Provided by Intel

Intel provided most of the documents in this attachment in a submittal to the NMED dated
December 31, 2003. These documents are summarized in the cover page of this submittal (next
page). The documents listed below were provided to the NMED after the December 31, 2003
submittal. These documents form the final group in this attachment and can be found after Item
J referenced in the December 31, 2003 submittal cover page:

1.

2.
3.

Email from Debra McElroy of NMED to Robert Samaniego of NMED, forwarding an
email from Mindy Koch of Intel, dated June 21, 2004

Email from Mindy Koch of Intel, dated September 15, 2004

Purchase documents for Fab 11 North, 6/7/00 to 7/31/00 (13 documents)

Material Data Safety Sheets for Megaposit 501 and Megaposit 510A



To:
From:

Subject:

Date:

Debra McElroy

Mindy Koch

Additional documents for review
12/31/03

Per your request for additional documents to complete the analysis of questions raised by two
former employees, enclosed please find the following:

A.

Report titled “Summary Report for Ambient Air Monitoring”; although “draft” was not
removed from the document, this was the final version of this report generated on
1/28/03.

Letter to the Corrales Air Quality Study Task Force Members from Mindy Koch, dated
April 24, 2003; this is the publication of the results from the above study.

Report titled “Fab 11 CUB Scrubber Plume Report”; this appears to be the same report
that NMED already has. The intern conducting this project was not able to complete the
report before his assignment ended.

A report on the Fab 12 CUB scrubber testing from Radian International; this is the study
that was referenced by the intern in the project above.

E. Areport titled “CUB Ammonia Scrubber”; this appears to be the same report that NMED

already has, however the bottom of the first page is intact and pages 4 and 5 were not
duplicated. The document was generated for an internal discussion to review options for
eliminating the visible plume and potential for odors.

A presentation titled “F11S 6/2/00 Odor Evacuation Update”; this is the presentation that
was made to management with the investigation outcomes and recommendations. The
activated carbon filters suggested in the recommendations were installed. Changes were
not made to water treatment given the uncertainty of water treatment as the source of the
odor and the safety/environmental considerations for alternative treatment.

A document titled “Project Scope of Work, PR-2-0091, CUB Ammonia Scrubber”; this is a
complete rev of the document NMED already has and was used for the project estimate.
The attachments provided to NMED appeared to be a capital projects lists and portions of
the estimate details, neither of which further explain the project. If additional information
is needed please let me know and | will obtain the construction documents for your
review.

Four reports titled “ERT Postmortem, Emergency Response Team incident”; these are
the reports of CUB evacuations between January 1, 2000 and December 31, 2003. |
have also included a summary of evacuations that occurred due to on property and off
property events. This question was asked during one of the Intel Technical meetings to
answer community questions about Intel that were held in February and March.

An Excel spreadsheet with cooling tower sampling results

Letter of submittal to NMED from Carrie Weitz, dated November 15, 2000 and an excerpt
of the Stack Test Submittal for Thermal Oxidizer HAP testing conducted in Q3 2000; this
included the original results obtained for ethanol and methanol and determination that the
results were erroneous.

If you have any questions, please contact me at 505-794-4908.
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1.0 Executive Summary

This repoOrt 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
ns are statistically different than downwind concentrations.

Sampling was performed using a hi ghly 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 -TWAg 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 Sigm'ﬁcantly contribute to the ambient organic levels within Intel's property

boundary.

concentratio
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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 Samplmg 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
side samples with a target and maximum sampling volume of 40 liters,

two side-by- ,
four hours. Upwind and downwind sampling was performed

drawn over a period of

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

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.
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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 strengthened the
conclusion. The conclusion of the t-test analysis was that there is no statistical difference

between upwind and downwind ambient analyte concentration.
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Figure 3. Summary of t-test Statistics

Intel Corporation 4 1/28/2003



Intel Confidential DRAFT Attorney-Client Privilegé

3.0 Discussion and Recommendations

An independent data assessment was performed by Prism Analytical. The data
was compared to applicable regulatory standards including NIOSH -TWAj3 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:l/ﬂmshtd.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 treatinent 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

weather variations, and to future substantiate the noted data. It is also suggested that
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.

'
¥
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ANALYTE

CAS #

Acetone 67-64-1

~ |2-Heptanone 110-43-0
Butyl Acetate 123-86-4
Carbon Disulfide 75-15-0
Cyclohexanone 108-94-1
Ethanol 64-17-5
Ethyl Lactate 687-47-8
IPA - Treated And un 67-63-0
Methanol 67-56-1
Methyl n-amyl ketone (2-heptanone) 110-43-0
n-Butyl Acetate 123-86-4
Benzene 71-43-2
Dichloroethylene 540-59-0
Toluene 108-88-3
Xylene 95-47-6
2-Methyl Pentane na
Carbon Tetrafluoride 75-73-0
1,2-Dichloroethylene 540-59-0
2 ethyl 1 hexanol; 1 butoxy 2 propanol butylated hydroxytoluene 72968-27-5
Acetic Acid 64-19-7
Ammonia 7664-41-7
Boron Trichloride 10294-34-5
Boron Trifluoride 763707 2
BTBAS (BIS TERT BUTYL SILANE) n/a ‘
Calcium Hydroxide 1305-62-0
Carbonyl Sulfide 463-58-1
Chlorine 7782-50-5
Chromium Trioxide (precursor to Chromium Metal) 1333-83-0
Cyanide Compounds n/a
Dichlorosilane 4109-96-0
Ethylene Glycol 107-21-1
Fluorine 7782-41-4
hexamethylcyclotrisiloxane 68583-50-6
Hexane 110-54-3
HMDS HEXAMETHYLDISILAZANE 999-97-3
Hydrochloric Acid 7647-01-0
Hydrofluoric Acid 7664-39-3
Hydrogen Bromide 10035-10-6
Hydrogen Peroxide 7722-84-1
Methylene Chloride 75-09-2
MIPA ( MONO ISOPROPYLAMINE) n/a
Nitric Acid 7697-37-2
NMP N-METHYLPYROLIDONE 452
Oxalic Acid 144-62-7
PGMEA PROPYELEGLYCOLMONOMETHYLETHERACETATE 108-65-6
Phosphoric Acid 7664-38-2
Potassium Hydroxide 1310-58-3
Silicon Tetrahydride (Silane) 7083-62-5
Sodium Hydroxide 1310-73-2
Sulfolane 126-33-0 126-33-0
Sulfur Hexafluoride 2551-62-4
Sulfuric Acid 7664-93-9
TEOS tetraethylorthosilicate (see compound below) n/a
Tetraethylorthosilicate n/a
Trans 1,2-Dichloroethylene 156-60-5

7783-82-6

Tungsten Hexafluoride
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Analyte
Aceionitlie
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Acatonitrile
Acsetonitrile
Acetonitrile
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Analyte
4-Methylcctane
Mathy! ethyi ketone MEQ
Msthyl ethyl kelone (MEQ
Methyi othy! ketone Mg
Mathyl athyl ketone (M9
Methyl ethyl ketone (Mex)
Methyl ethyf ketone a9
Methyl ethyl ketone (mex
a Pinene
a Pineng
a Pinene
a Pineng
a Pinene
a Pinene
a PFinene
Naphthalene
Naphthalene
Naphthalene
Naphthalene
Naphthalene
Naphthalene
Naphthalene

Ethyimethytbenzene
Ethyimethylenzene
Ethyimethylbenzene
Ethyimethylbenzene
Ethyimethylbenzene
Ethyimethyfbenzene
Ethylbenzene
Ethylbenzene
Ethytbenzene
Ethyibenzene
Ethylbenzene
Ethylbenzene
Ethylbenzene

Pentanol

Pentanol

Pentanol

Pentanol

Pentanol

Pentanot

Pentanot

o-Xylene

o-Xylene

o-Xylene

o-Xylene

o-Xylene

o-Xylene

o-Xylene

1,2,4 Trimethyibenzene
1,2,4 Trimethybenzene
1,2,4 Trimethylbenzene
1,2.4 Trimethylbenzene
1,2,4 Tamethyibenzene
1,2,4 Timethylbenzene
1,2,4 Trmethyibenzene
Mathylene Chioride
Methylene Chloride
Mathylene Chioridé

Mathylene Chioride

Mathylena Chioride

Methylane Chloride

Mathylene Chloride

Cyclohexane

Upwind (ng/L)
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Downwind (ppb)
o [+]
4] ]
Q 0
0 0.339583333
0.135833333 0.101875
(v} 0
o] [
4] o
4] 0
[ o
1] [}]
0.089889706 0.053933824
4] 4]
0 [+]
0 o]
0 4]
0 0
1] ]
0.095507813 0.095507813
1] [+)
0 1]
0.095507813 0.07640625
Q- o
0 0
[s] [s]
0.161384838 0.161364838
0 0
] o
0 0.188258976
[+] 0
[+] [+]
0 1]
016177322 0.181994872
(] [+]
Q 0
0.24265983 0.181994872
4] 0
1] (]
4] )]
Q V]
0.916875 4]
[+] ]
0.183 0.4075
1] 0
(1] 0
(1] 0
1] 0
(1] [o]
0.115330189 0
0.046132075 0.209858491
)] 0
] 0
0.028430233 1.137209302
[+] o
1] 0
(4] 12}
] [s]
0 [+]
(4] o
0 o]
1] 0
o 3]
0.115330188 3]
0.046132075 0.369056604
0 [s]
0 o
0 o]
0 4]
0 0
0.183375 0
0.183375 0.36675
0 )
0.066946429 0.069857143
0 0
0 o]
0 4]
4] Y]
0o 0.436607143
0 o



Analyte
Cyciohexana
Cyclohexane
Cyciohexane
Cyciohexane
Cyciohexane
Cyciohexane
c7
c7
c7
c7
c7?
c7
c7 .
Trichlorofluoromethane
Trichloroflucromethane
Trichlorofluoromethane
TFrichlorofiuoromethane
TFrichloroituoromethane
Trchlorofluocromethane
Trchloroftuoromethane
Benzene
Benzene
Benzene
Benzene
Benzene
Benzene
Benzene

Methyl Methacrylate
Malhyl Mathacrylate
Mathyl Methacrylate
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Analyte Upwind (ng/l)  Downwind (ng/L) MW
Methyt Mathacrylats 0 o
Mathyl Methacrylate 29.5 19
Methyl Methacrylate 25 20
Methyl Methacrylate 20
Total hydrocarbons
Total hydrocarbons
Total hydrocarbons
Total hydrocarbons
Total hydrocarbons
Total hydrocarbons
Total hydrocarbons
cn

c1t

[*3}}

cnl

cH

C11

cn
Tetrachloroethene
Tetrachloroathene

Tetrachloroethene

Telrachloroethene

Tetrachioroethene

Tetrachioroathene

Tetrachloroethene

Acotaidehyde”

Acstaldehyde”

Acataldehyde®

Acstaldehyde®

Acetaldehyde’

Upwind (mg/m3) Down {mg/m3) Upwind (ppb) Downwind (ppb)
[} 0 o

0.0295 0.019 8.386918605 5.401744186
0.02 0.710755814 5.686046512
0.02 0 5.686046512
0 0 0
1] 0 0
0 0 . 0
0 0 0

o
]
&

18.19534884

:
3

n
80&000@0

(=}
(]

39.80232558 65.38853488

3883282338883

-

Altyl alcohol (2-Propencty
Allyt alcohol [2-Prepand)
Altyl alcohol 2-Propsnc)
Aflyl alcohod (2-Propencd)
Altyl chioride

Altyl chioride

Altyl chioride

Ayl chioride

Ayl chioride

Altyt chioride

AMyl chioride
Ammoniat
Ammoniat
Ammoniaf
Ammoniat
Ammoniat
Ammoniat
Ammonia} .
Benzaldehyde
Benzaldehyds
Banzaldehyde
Benzaldehyde
Benzaldehyde
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Upwind {ng/L)  Downwind (ng/L) MW Upwind (mg/m3) Down (mg/m3) Upwind (ppb)  Downwind (ppb)
4 X

Analyte
Banzaksehyde V] 0 0.004 Q 1]
Benzaldehyde 0 0 0 0 Q o
Bromolom 0 0 0 0 0 s}
Bromofom 0 0 0 0 [+} 0
Bromoform 0 0 0 0 0 o
Bromofom 0 1] 0 0 0 4]
Bromoform a 0 0 1} 0 0
Bromoform 0 0 0 0 0 0
Bromolorm 03 4] 0.0003 0 0 1]
C14 0 0 168 0 0 0 [}
c14 0 [} 168 0 0 0 o
c14 [1] 0 168 0 1] 0 o
c14 0 0 168 0 0 0 0
Ci4 [s] 0 168 0 0 0 0
c14 0.7 4 168 0.0007 0.004 0.101875 0.582142857
c14 0 1] 168 0 1] [i] ) 0
c3 0 ] 0 0 [+] )
c3 0 0 0 0 0 o
c3 4] 0 o 0 0 4]
c3 0 0 0 0 ] o
c3 0 0 0 0 0 0
c3 0 0 0 0 0 0
c3 [¢] 0 0 0 [} 1]
cs [} 0 98 0 0 0 1]
ce 1] 4] 98 1] 1] 1] o
c9 0 [} o8 0 0 0 0
ce [¢] 0 88 0 0 1] )
(1] o] 4.5 28 [+] 0.0045 0 1.122704082
[~3:] 0 4] 98 0 0 4] [+
c9 1} 0 98 1] 0 0 )
Dibrome-3-chioropropana [¢] [o] 98 0 0 0 o
Dibromo-3-chioropropane [+} 0 23825 0 0 1] 4]
Dibroma-3-chicropropane 0 [} 238.25 ] 0o 1] V]
Dibromo-3-chloropropane (o] 0 23825 [ 0 0 0
Dibromo-3-chioropropane o 0 23825 o 0 o o
Dibromo-3-chioropropane 0 0 23625 0 o 0 0
Dibromo-3-chioropropane 0.4 0 23625 0.0004 0 0.041396825 o
Dichiorobenzene o [} 147 0 4] 0 o
Dichlorobenzene o 0 147 0 0 0 4]
Dichlorobenzens 0 o] 147 0 [ [} 0
Dichlorobenzene [+} 0 147 0 0 [} 0
Dichlorobenzene o] (o] 147 [+] 0 [+ 0
Dichlorobenzene 0 0 147 0 0 [ 0
Dichiorobenzene 0.3 [+] 147 0.0003 0 0.049897959 [+]
Dichioroftuoromethane [1] 1] 102.92 0 0 (1] [+
Dichiorofiuoromathane (4] 1] 102.92 o 0 o (]
Dichiorofivoromathane 1] 0 102.92 W] 0 0 o
Dichiorofluoromethans V] 0 102.92 o 0 0 1]
Dichiorofiuoromethane 2] [} 102.92 0 0o 0 4]
Dichlorofluoromethans 02 1.2 102.92 0.0002 0.0012 0.047512631 0.285075787
Dichiorofuoromethane (¢} 0 102.92 0 0 0 0
Ettrylacotato 4] [s] 88.11 1] 0 0 1]
Ethylacetats o] 1] 8a.11 0 0 ] 0
Ettyiacatate 0 [\] 88.11 1] 0 4] 0
Ethylacstale 0 1] 88.11 o 0 [}] 1}
Ettylacetats 0 o B8.11 o 0 0 p
Ethylacatata [1] 0 88.11 0 ] 1] [}
Ethylacetate 1 0.5 88.11 0.001 0.0005 0.277494042 0.138747021
Hexene (¢} ] 84.16 [+] 0 0 o]
Hexene 0 [} B84.16 0 0 [+] 0
Hexene 0 0 84,16 0 0 1] [}
Hexene 0 ] B4.16 0 0 0 [}
Haxene 0 0 84,16 ¢} 0 o 0
Hexena [ 1} 84.16 o 0 0 4]
Hexena 0 0.7 84.16 0 0.0007 0 0.203362643
1sobutane o] o] 58.12 0 ] 0 [v]
isobutane 0 o 58.12 0 (¢} 0 o)
Isobutane 0 0 58.12 [s] 0 0 0
Isobutane 1] 0 58.12 0 0 0 0
lscbutane 0 0 58 0 0 0 o
\sobutane [3} 0 58.12 1} 0 0 0
Iscbutane o] 30 58.12 0 0.03 0.012605042 12.62044047
Isopropanoi (2-Propancl) 0 0 60 o] 0 0 0
isopropancl (2-Prope) 0 0 60 0 0 0 o
Isopropandl [2-Propanch) 0 0 60 o] 0 0 0
Isopropancl [2-Propanch) 0 0 60 0 ] 1} o
isopropancl {2.Propench) 10.5 2 60 0.0105 0.002 4.27875 0815
Isopropanol (2-Propenci) 0 0 60 [v] 0 0 )
1.1 0 60 0.0011 0 0.44825 V]

Isopropancl -Propancl)



Upwind {ng/il)  Downwind (ng/L) MW Upwind (mg/m3) Down (mg/m3) Upwind (ppb) Downwind (ppb)
0

Analyte
isopropyitoluene 0 0 108.14 ] 0 [+]
Isopropyttoluene 0 0 108.14 0 [t} 0 0
isopropylioluene 0 0 108.14 0 0 0 0
Isopropyitoluene 0 0 108.14 0 0 0 0
Isopropyltoluena 0 0 108.14 0 [ 4] 0
lsopropylioluene 0 0 108,14 0 0 0 0
isopropytiolusne 0.3 0 108.14 0.0003 4] 0.067828741 V]
n-Butybenzene 0 0 120 ) 0 0 0
n-Butylbenzene 0 0 120 0 0 0 0
n-Butybenzene 0 0 120 0 0 0 0
n-Butytbenzene 0 0 120 0 0 0 0
n-Butylbenzene "] 0 120 0 0 1] 0
n-Butylbenzene 0 0 120 0 0 0 0
Butylbenzene 0.3 0 120 0.0003 0 0.051125 0
Trichlorobenzene 0 0 181.48 0 0 0 o
Trichlorobenzene 0 0 181.46 0 0 0 0
Trichiorobenzene 0 0 181.46 ) 0 0 0
Trichiorobenzens o 0 181.46 0 0o 0 0
Trichiorobenzene 0 ] 181.46 [} 0 0 [+]
Trichlorobenzene ] 0 181.46 0 4] 1} o]
Trichiorobenzene 03 o 181.46 0.0003 0 0.040422132 o
Trichioroethane [+} 0 13342 [+] 0 0 2]
Trichioroethane 0 0 13342 0 0 0 0
Trichiorosthane 0 0 13342 0 0 0 0
Trichloroathane ) 0 13342 0 0 0 0
Trichiorosthane 0 0 13342 o 0 0 0
Trichloroethane 0 0 13342 0 0 0 )
Trichioroethane 0 03 13342 0 0.0003 0 0054976765
Trmatyipentane 0 Q 114.22 1] 0 0 ]
Trimetyipentana 0 o 14z o 0 . 0 o
Trimethylpentane 0 0 114.22 0 0 0 ]
Trimeinypentane 0 0 11422 0 0 0 0
Trimethylpentane 4] 0 114.22 (1] 0 0 [s]
Trimethylpentane 02 0 11422 0.0002 0 0042812117 o
Trimathylpentane 0 34 114.22 [+] 0.0034 1] 0.727805988
Valoraldetyd (Perna) o [} 86.13 0 0 0 [+]
Valeraldetyde (Penens) 0 0 86.13 [+] 0o 0 0
Valaraiiehyde e [+] 1} 86.13 0 1] 0 2]
Valoraidehyta Pentem) [0} 0 86.13 [+ 0 0 [v]
Valoraklalyde (Parst [o] o] 86.13 0 0 [1] 0
Valoraldehyde (Peret 0 03 8613 0 0.0003 0 0.085161964
Valeraidelyda e 0 02  B6.13 o 0.0002 0 0.056774643
Vinyt acetats 4] 0 ] [} 0 (1]
Vit acetats 0 o o o 0 o
Vinyl acetatn 0 o 0 0 0 ¢
Vinyl acatate 0 (] 0 i} 0 o
Vinyl acetate o 0 o 0 0 0
Vinyl acstate 0 0 0 0 0 [»]
Vieyt acatate (o) 0 (3] 0 0 0
Vinyl Chioride 4] [+] 0 0 0 o
Vieyl Chioride o 0 0 o o o
Vinyi Chioride 0 0 4] 0 0 0
Vinyl Chioride (o] 4] [s] 0 0 4]
Vinyl Chioride 0 o 0 0 0 o
Vinyl Chioride - 0 o o 0 0 0
Vinyl Chloride o 0 0 o 0 o
Vinyfidene chiorie (Y 0 0 0 0 o
Vinylidene chloride Y o o 0 0 o
Vinylidene chioride 0 0 0 o 0 0
Vinylidene chioride 0 0 0 0 o o
Vinylidene chloride 0 o o 0 0 0
vinylidene chioride 0 o 0 o 0 o
0 o} ] 0 0 v}

Vinylidene chioride
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Joumal: all stacked

01/27/2003 08:53 AM

[Oneway Analysis of _Stack_By _ID__

80

-

Downwind (ppb)

D

Upwind (ppb)

|

[ Means and Std Deviations

Level
Downwind (ppb)
Upwind (ppb)

Number Mean
432 0.388951

432 0.405147

Std Dev Std ErrMean Lower 95% Upper 95%

3.40233
4.39121

0.16369
0.21127

0.0672
-0.0101

0.71069
0.82040



1Y ! s M
commu'mtysample

Rows Analyte Upwind (ppb) | Downwind (ppb) Delta
1| 2-£thyi-1-hexanol 0.356715043 0.50691085 | -0.1501958
2 | 2-Ethyl-1-hexanol 0 0 0
3| 2-Ethyi-1-hexanol 0 2252937111 -2.2529371
4| 2-Ethyl-1-hexanol 0.112646856 0.244068187 | -0.1314213
§ | 2-Ethyl-1-hexanol 0 0 0
6 | 2-Ethyl-1-hexanol 0 2.62842663 | -2.6284266
7 | 2-Ethyl-1-hexanol 3.003916148 0.675881133 | 2.32803502
8] Nonanol 0 0 0
9] Nonanol 0 0.05165493 | -0.0516549
10 | Nonanol 0.292711268 0.430457746 | -0.1377465
11 | Nonanol 0.086091549 0.172183099 | -0.0860916
12| Nonano! 0 0 0
13| Nonanol 0 0 0
14] Nonano! 0 0 0
15} 1,2,3-Trimethylbenzene 0.4075 0.36675 0.04075
16} 1,2,3-Trimethylbenzene 0 0 0
17 1,2,3-Trimethylbenzene 0 0 0
18] 1,2,3-Trimethylbenzene 0 ) )
19] 1,2,3-Trimethylbenzene 0 0 0
20] 1,2,3-Trimethylbenzene 0 0 0
21| 1,2,3-Trimethylbenzene 0 0 0
22| 1-Hexene 0.231283784 0.231283784 0
23] 1-Hexene 0 0 0
24| 1-Hexene 0 1] 0
25] 1-Hexene 0 0 0
7 o6l 1-Hexene 0 0 0
27| 1-Hexene 0 0 0
28|1-Hexene 0 0.297364865 | -0.2973649
29} 2,3 Dimethyl pentane 0.106304348 0.106304348 0
30] 2,3 Dimethyl pentane 0 0 0
311 2,3 Dimethyl pentane 0 0 0
32} 2,3 Dimethyl pentane 0 0 0
33| 2,3 Dimethyl pentane 0 0 0
34| 2,3 Dimethyl pentane 0 0 0
35 2,3 Dimethyl pentane 0 0 0
36} 2-Methyifuran 0 0.536053593 | -0.5360536
37 ] 2-Methyifuran 0 0 0
38] 2-Methyifuran 0 [1] 0
39| 2-Methyifuran 0 0 0
401 2-Methylfuran 0 0 0
41 ] 2-Methyifuran 0 0 0
42| 2-Methyifuran 0 0 0
43 2-methylpentane 0 0 0
44 ] 2-methylpentane 0 0 0
45| 2-methylpentane 0 0 0
46] 2-methylpentane 4] 0 0
47} 2-methylpentane 0 0 0
48| 2-methyipentane 0.085290698 0.170581395 | -0.0852907
49| 2-methylpentane 0.22744186 1.137209302 | -0.9097674
50 | Acetonitrile 0.357369062 0.357369062 0
51 | Acetonitrile 0 0 0
52| Acetonitrile 0 0 0
53| Acetonitrile 0 0 0
54 | Acetonitrile 0 0 0
55 | Acetonitrile 0 0 0
56| Acetonitrile 0 0 0
57 | Beta Pinene 0 0 0
58| Beta Pinene 0.539338235 0.053933824 | 0.48540441
59 | Beta Pinene 0 0.053933824 | -0.0539338
60 | Beta Pinene 0 0 0
61| Beta Pinene 0 0 0
Beta Pinene 9] 0 0

62




communitysample

Rows Analyte Upwind (ppb) | Downwind {ppb) Delta
63 | Beta Pinene 0 0 0
64 | Butanol 0 0 0
65 | Butanol 0.20375 0.169791667 | 0.03395833
66 | Butanol 0.033958333 0.305625| -0.2716667
67 | Butanol 0 0 0
68 | Butano! 0.679166667 0]0.67916667
69 | Butanol 0 . 0 0
70 1 Butanol 0.135833333 0.441458333| -0.305625
71]1C 10 0 0 0
721G 10 0 0 0
731C 10 0.224125 0.20375 0.020375
741C 10 0 0 0
75]C 10 0 0 0
76|C 10 0 0 0
771C 10 0 0 0
78{C8 0 0 0
79iC8 0.0509375 0.101875] -0.0509375
golcs 0.0509375 0.17828125] -0.1273438
81]C8 0 0 0
82iC8 0 0 0
83|C8 0 0 0
84|C8 0 0 0
85| C5 0 0 0
86]C5 0.163 0.28525 -0.12225
871Cs 0.183 1.01875| -0.85575
88 C5 0 0 0
89|C5 0 0 0
90| C5 0 0 0
91{C5 0 0 0
92 | Cyclohexanone 0 0 0
93 | Cyclohexanone 0 0 0
94 | Cycloh«xanone 0 0.124566945 | -0.1245669
95 | Cyclohexanone 0 0 0
96 | Cyclohexanong 0 0 0
97 | Cyclohexanone 0 0 o}
98 | Cyclohexanone 0 0 0
99 | Ethanol” 0 0 0
100 | Ethanol* 0 0 0
101 | Ethanol* 0 0 0
102 | Ethanol” 0 0 0
103 | Ethanol* 0 0 0
104 | Ethanol” 0.212608696 0.531521739| -0.318913
105 | Ethanol” 0 0 0
106 | Hexanal [¢] 0.07335 -0.07335
107 | Hexanal 0 0 0
108 | Hexanal 0.31785 0.1467 0.17115
109 | Hexanal 0 0 0
110 | Hexanal 0 0 0
111 | Hexanal 0.0978 0.1467 -0.0489
112 | Hexanal 0.22005 0.75795 -0.5379
113 | Limonene 0 0 0
114 | Limonene 0.161801471 0.161801471 0
115 | Limonene 0 0.089889706 | -0.0898897
116 | Limonene 0 0 0
117 | Limonene 0 0 0
118 | Limonene 0 0 0
119 | Limonene 0 0 0
120 | Pheno! 0 0 0
121 | Phenol 0 0 0
122 | Phenol 0 0 0
123 | Phenol 0 0 0
124 | Phenol 0 0 0




[

a ! 1 M
communitysample

Rows Analyte Upwind (ppb) | Downwind (ppb) Deita
125 | Phenol 0 0 0
126 | Phenol 2.861170213 0]2.86117021
127 | Tetrachlorosthane 0 0 o
128 | Tetrachloroethane 0 0 0
129 | Tetrachloroethane 0 0.160280095 | -0.1602801
130 | Tetrachioroethane 0 0 0
131 | Tetrachlorogthane 0 0 0
132 | Tetrachloroethane 0 0 0
133 | Tetrachloroethane 0 1.267669845 | -1.2676698
134 | Heptanal 0 0 0
135 | Heptanal 0 0 0
136 | Heptanal 0 0 0
137 { Heptanal 0.064285714 010.06428571
138 | Heptanal 0 0 0
139 | Heptanal 0 0 0
140 | Heptanal 0 0 0
141 | Hexamethylcyclotrisiloxane 0 0 0
142 | Hexamethyicyclotrisiloxane 0 0 0
143 | Hexamethylcyclotrisiloxane 0.054951229 0.417629343 | -0.3626781
144 | Hexamethylcyclotrisiloxane 0.021980492 0]0.02198049
145 | Hexamethylcyclotrisiloxane 3.242122533 0l3.24212253
146 | Hexamethylcyclotrisiloxane 0 4] 0
147 | Hexamethylcyclotrisiloxane 0 0 0
148 | n-Propylbenzene ' 0 0 0
149 | n-Propylbenzene 0 0 0
150 | n-Propylbenzene 0 0 0
151 { n-Propylbenzene 0.04075 0.061125] -0.020375
152 { n-Propylbenzene 0 0 0
153 { n-Propylbenzene 0 0 0
154 | n-Propylbenzene o 0.061125] -0.061125
155 | 2-hexal.one 0 0 0
156 | 2-hexanone o 0 0
'157 { 2-hexanone 0 .. © _ 0
158 | 2-hexanone 0.07335 0.0978 -0.02445
159 | 2-hexanone 0 0 0
160 { 2-hexanone 0 0 0
161 | 2-hexanone 0 0 0
162 | Carbon Tetrachloride 0 0 0
163 | Carbon Tetrachloride 0 0 0
164 | Carbon Tetrachloride 0 0 0
165 | Carbon Tetrachloride 0.048256579 0]0.04825658
166 | Carbon Tetrachloride 0 0 0
167 | Carbon Tetrachloride 0.048256579 0] 0.04825658
168 | Carbon Tetrachloride 0 0 o
169 | 1,3,5 Trimethylbenzene 0 ") 0
170} 1,3,6 Trimethylbenzene 0 0 0
171 1,3,6 Trimethylbenzene 0 0 0
172 |1,3,5 Trimethylbenzene 0.0815 0.101875| -0.020375
173 | 1,3,5 Trimethylbenzene 0 0 0
174 | 1,3,5 Trimethylbenzene 0 0 0
175 | 1,3,56 Trimethylbenzene 0 0.0815 -0.0815
176 | 4-Methyloctane 0 0 0
177 | 4-Methyloctane 0.019101563 0.038203125 | -0.0191016
178 | 4-Methyloctane Y 0 0
179 | 4-Methyloctane 0.07640625 0.095507813 | -0.0191016

180 | 4-Methyloclane 0 0.477539063 | -0.4775391
181 | 4-Methyloctane 0 0 0
182 | 4-Methyloctane 0 0 0
183 | Methyl ethyl ketone {MEK) | 0 0 0
184 | Methyl ethyl ketone (MEK 0 0 0
185 | Methyl ethyi ketone (MEK 0 0.339583333 | -0.3395833
186 | Methyl ethyl ketone (MEK) | 0.135833333 0.101875{ 0.03395833



communitysample

Rows Analyte Upwind (ppb) | Downwind (ppb) Delta
187 | Methyl ethyi ketone (MEK) 0 0 0
188 | Methyl ethyl ketone (MEK) 0 0 0
189 | Methyl ethyl ketone (MEK) 0 0 0
190 | a Pinene 0 0 0
191 { a Pinene 0 0 0
192 | a Pinene 0 0 0
193 | a Pinene 0.089889706 0.053933824 | 0.03595588
194 | a Pinene 0 0 0
195 | a Pinene 0 0 0
196 | a Pinene 0 0 0
197 | Naphthalene 0 0 0
198 Naphthalene 0 0 0
199 | Naphthalene 0 0 0
200 | Naphthalene 0.095507813 0.095507813 0
201 { Naphthalene ' 0 0 0
202 | Naphthalene 0 0 0
203 | Naphthalene 0.095507813 | . 0.07640625 | 0.01910156
204 | dimethylhexane 0 0 0
205 | dimethylhexane 0 0 0
206 | dimethylhexane L) . 0 0
207 | dimethylhexane 0.161364836 0.161364836 0
208 | dimethylhexane 0 0 0
209 | dimethylhexane 0 . 0 0
210 | dimethylhexane 0 0.188258976| -0.188258
211 | Dichlorodifluoromethane 0 0 0
212 | Dichlorodifiucromethane 0 0 0
213 | Dichlorodifiucromethane 0 0 0
214 | Dichlorodifluoromethane 0.16177322 0.181994872{ -0.0202217
215 | Dichlorodiflucromethane 0 0 0
216 | Dichlorodiflusromethane 0 0 0
217 | Dichlorodiflusromethane 0.24265983 0.181994872 { 0.06066496
218 | Ethylmethylbenzene 0 0 0
219 | Ethyimethylbenzene 0 0 0
220 | Ethyimethyibenzene o 0 ol
221 | Ethyimethylbenzene 0 0 0
222 | Ethyimethylbenzene 0.916875 0 0.916875
223 | Ethyimethylbenzene 0 0 0
224 | Ethyimethylbenzene 0.163 0.4075 -0.2445
225 | Ethylbenzene 0 0 0
226 | Ethylbenzene 0 0 0
227 | Ethylbenzene 0 0 0
228 | Ethylbenzene 0 0 0
229 | Ethylbenzene 0 0 0
230 | Ethylbenzene 0.115330189 0]0.11533019
231 | Ethylbenzene 0.046132075 0.299858491 | -0.2537264
232 | Pentanol 0 0 0
233 | Pentanol 0 0 0
234 | Pentanol 0.028430233 1.137209302 | -1.1087791
235 | Pentanol 0 0 0
236 | Pentanol 0 0 0
237 | Pentanol 0 ¢] 0
238 | Pentanol 0 0 0
239 | o-Xylene 0 0 0
240 | o-Xylene 0 0 0
241 | o-Xylene 0 0 0
242 | o-Xylene 0 0 0
243 | o-Xylene 0 0 0
244 | o-Xylene 0.115330189 0]0.11533019
245 | o-Xylene 0.046132075 0.369056604 .0.3229245
246 | 1,24 Trimethylbenzene 0 0 0
247 1 1,2,4 Trimethyibenzene 0 0 0
248 | 1,2,4 Trimethylbenzene 0 0 0
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communitysample

Rows Analyte Upwind (ppb) | Downwind (ppb) Delta
249 | 1,2,4 Trimethylbenzene 0 0 0
250 | 1,2,4 Trimethylbenzene 0 0 0
251 | 1,2,4 Trimethylbenzene 0.183375 0| 0.183375
252 1 1,2,4 Trimethylbenzene 0.183375 0.36675| -0.183375
253 Methylene Chioride 0 0 0
254 | Methylene Chloride 0.066946429 0.069857143 | -0.0029107
255 | Methylene Chloride 0 0 0
256 ] Methylene Chloride 0 0 0
257 | Methylene Chioride 0 0 0
258 } Methylene Chioride 0 0 0
259 | Methylene Chloride 0 0.436607143 | -0.4366071
260 | Trichlorofluoromethane 0 0 0
261 | Trichlorofluoromethane 0 0 0
262 | Trichlorofluoromethane 0 0 0
263 | Trichlorofluoromethane 0 0 0
264 | Trichlorofluoromethane 1.528125 1.618014706 | -0.0898897
265 | Trichlorofluoromethane 0.215735294 0.251691176 | -0.0359559

" 266 | Trichlorofluoromethane 0 0 o
267 | Benzene 0 0 0
268 | Benzene 0 0 0
269 ] Benzene 0 0 0
270] Benzene 0 0 0
271 | Benzene 0 0 0
272 | Benzene 0.344807692 0.188076923 | 0.15673077
273 ] Benzense 0.125384615 1.410576923 | -1.2851923
274 j Acetone 0 o 0
275 { Acetone 0 0 . 0
276 ) Acetone 0 0 0
277 | Acetone 0 0 0
278 | Acetone 9.484913793 11.80344828 | -2.3185345
279 | Acetone 0 0.927413793 ] -0.9274138
2804 Acelone 0.463706897 1.475431034 | -1.0117241
281 | Methyicyclopentane O [4] 0
282 | Methyicyclopentane 0 0 0
283 | Methyicyclopentane 0 4] 0
284 | Methyicyclopentane 0 0 0
285 | Methylcyclopentane 0 0 0
286 | Methylcyclopentane 0.058214286 0]0.05821429
287 | Methylcyclopentane 0.349285714 0.232857143 | 0.11642857
288 { m,p-Xylene 0 0 0
289 | m,p-Xylene 0 0 0
290 | m,p-Xylene 0 0 0
291 | m,p-Xylene 0 0 .0
292 | m,p-Xylene 0 0 0
293 { m,p-Xylene 0.345990566 0.069198113 | 0.27679245
294 | m,p-Xylene 0.138396226 0.991839623 | -0.8534434
295 C6 0 0 0
296 | C6 0 0 0
2971C6 0 0 0
2981C6 o 0 0
299 C6 3.411627907 0.710755814 | 2.70087209
300]|C8 0.085280698 0.199011628 | -0.1137209
301{C6 1.635232558 2.67244186| -1.1372093
302 ] Toluene 0 0 0
303 | Toluene 0 0 0
304 | Toluene 0 0 0
305 | Toluene 0 0 0
306 | Toluene 2.126086957 0] 2.12608696
307 | Toluene 0.690978261 0.159456522 | 0.53152174
308 | Toluene 0.26576087 2.923369565 | -2.6576087
309 | Methyl Methacrylate 0 0 0
310 | Methyl Methacrylate 0 0 0




communitysample

Rows

Analyte

Upwind (ppb)

Downwind (ppb)

Delta

Methyl Methacrylate

0

0

0

31

Methyl Methacrylate

0

0

0

312
313

Methyl Methacrylate

8.386918605

5.401744186

2.98517442

Methyl Methacrylate

0.710755814

5.686046512

-4.9752807

314
315

Methyl Methacrylatq

5.686046512

-5.6860465

Total hydrocarbons

0

0

. 316
317

Total hydrocarbons

0

0

Total hydrocarbons

0

0

318
318

Total hydrocarbons

ololololo

0

0

Total hydrocarbons

81.02616279

18.19534884

62.830814

320

Total hydrocarbons

0

0

0

_3821
322

Total hydrocarbons

39.80232558

65.38953488

-25.587209

cC14

323

C14

324

c14

325

C14

326

Olojojojo

Qlojojojo

327

C 14
C14

0.101875

0.582142857

328

cC 14

329

c9

330

c9

331

332

C9
c9

oo |jojojo

333

co

1.122704082

334
335

cg

336
337

c9
Dibromo-3-chloropropane

Dibromo-3-chloropropane

339

3381

Dibromo-3-chloropropane

Dibromo-3-chloropropane

340

Dibromo-3-chloropropane

341

Dibromo-3-chloropropane

clojojojojolojo|oclojolo oo

342

Dibromo-3-chloropropane

0.041396825

343

Dichlorobenzene

344

Dichlorobenzene

345

Dichiorobenzene

346

Dichlorobsnzene

347

Dichlorobenzene

Cjojoioioio

348

Dichlorobenzene

349
350

Dichlorobenzene

0.049897959

0.04989796

Dichlorofluoromethane

351

Dichlorofiuoromethane

352

Dichlorofluoromethane

353

Dichlorofluoromethane

Qoo jo|o

OOOOOOOQOOOOOOOOOOOOO

QOO0 ]0O

354

Dichlorofluoromethane

355

Dichlorofiucromethane

0.047512631

0.285075787

-0.2375632

356

Dichlorofluoromethane

357

358

Ethylacetate

359

Ethylacetate

360

Ethylacetate

361

Ethylacetate

olojojojoloio

olojojojolo|e

ocljlololoijo|olo

362

Ethylacetate

363
364

Ethylacetate
Ethylacetate

0.277494042

0.138747021

0.13874702

365

Hexene

Hexene

366
367

Hexene

368

Hexene

369

Hexene

370

Hexene

ololololojo

ojlololololo

371

Hexene

0.203362643

-0.2033626

ololojojo|olo|o

372

Isobutane

0

0




13

commaunitysample

Rows Analyte Upwind (ppb) | Downwind (ppb) Delta
373 | Isobutane 0 0 0
374 | Isobutane 0 0 0
375 | Isobutane 0 0 )
376} Isobutane 0 0 0
377 | Isobutane 0 0 0
378 | Isobutane 0 12.62044047 | -12.62044
379 | Isopropanol_(2-Propanol) 0 0 0
380 | Isopropanol _(2-Propanol) 0 0 0
381 | Isopropancl_(2-Propanot) 0 0 0
382 ] Isopropanol (2-Propanol) 0 0 0
383 | isopropano!_(2-Propanol) 4.27875 0.815 3.46375
384 | Isopropano!_(2-Propanol) 0 0 0
385 | Isopropanol _(2-Propanol) 0.44825 0 0.44825
386 { Isopropyitoluene 0 0 0
387 { Isopropyltoluene 0 0 0
388 | Isopropyitoluene 0 0 0
389 | Isopropyitoluene 0 0 0
390 | Isopropyiloluene 0 0 0
391 ] Isopropyitoluene 0 0 o
392 | Isopropyltoluene 0.067828741 0/0.06782874 |
393 | n-Butylbenzene 0 0 0
394 | n-Butylbenzene 0 0 0
"395 | n-Butylbenzene i} 0 0
396 | n-Butylbenzene 0 0 0
397 | n-Butyibenzene 0 0 0
398 | n-Butylbenzene 0 0 0
399 | n-Butylbenzene 0.061125 0 0.061125
400 | Trichlorobenzene 0 0 0
401 | Trichlorobenzene 0 0 0
402 | Trichlorobenzene . 0 0 0
403 ] Trichlorobenzene 0 0 0
404 | Trichlorobenzene 0 0 0
405 | Trichlorobenzene 0 0 0
406 | Trichlorobenzene - 0.040422132 0] 0.04042213
407 | Trichloroethane 0 0 0
408 | Trichlorogthane 0 0 0
409 | Trichloroethane o 0 0
410 | Trichlorosthane 0 0 0
411 | Trichloroethane 0 0 0
412 | Trichloroethane 0 0 0
413 | Trichloroethane 0 0.054976765 | -0.0549768
414 | Trimethylpentane 0 1] )
415 | Trimethylpentane 0 0 0
416 | Trimethylpentane 0 0 0
417 | Trimethylpentane 0 0 0
418 | Trimethyipentane 0 0 0
419 | Trimethylpentane 0.042812117 010.04281212
420 | Trimethylpentane 0 0.727805988 | -0.727806
421 | valeraldshyde (Pentanal) 0 0 0
422 | valeraldehyde (Pentanal) 0 o 0
423 | valeraldehyde (Pentanal) 0 0 o
424 | Valeraldehyde (Pentanal) 0 0 0
425 | Valeraldshyde (Pentanal) 0 0 0
426 | Valeraldehyde (Pentanal) 0 0.085161964 | -0.085162
427 | Valeraldehyde (Pentanal) 0 0.056774643 | -0.0567746
428 | 2-Ethyl-1-hexanol 0.356715043 0.50691085 | -0.1501958
429 | 2-Ethyi-1-hexanol 0 0 0
430 | 2-Ethyl-1-hexanol 0 2.252937111] -2.2529371
431 | 2-Ethyl-1-hexanol 0.112646856 0.244068187 | -0.1314213
0 0 0

432

2-Ethyi-1-hexanol




Appendix C: Prism Analytical Report



intel.

April 24,2003

To: Corrales Air Quality Study Task Force Members
From: Mindy Koch, Intel Corporation
Re: Results of Ambient Air Sampling Conducted by Intel Corporation

Intel has voluntarily conducted ambient air sampling for many years to collect
information for our own use and respond to requests of local citizens. Sampling has
been conducted along Intel’s property lines, in nearby neighborhoods and more remote
locations in Corrales, Rio Rancho and Albuquerque. In 2002 Intel submitted a summary
report of sampling events from 1993 to 2001 to the New Mexico Environment
Department, the New Mexico Department of Health, Mayor Gary Kanin, and Fred Marsh
of Corrales Residents for Clean Air and Water due to increasing public interest in
ambient air quality information. That report is attached for consideration by NMED and
the Task Force.

Intel has continued to conduct periodic ambient air sampling over the past year and
would like to make this information also available to the Corrales Air Quality Study Task
Force and the public for consideration in the Corrales Air Quality Study that is currently
underway. The results of these sampling activities are summarized in the tables that
follow. The sampling method for these tests was a thermal desorption method. Carbon
filled thermal desorption tubes were used to collect four-hour samples, and then sent to a
certified, independent analytical laboratory. This method is very sensitive, with detection
limits in the low parts per billion.
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Summary of Intel Ambient Air Analysis

Oclober 2002 - March 2003
Analysss by Prism Analytical Technologies, Inc.

8/27/02 10/2/2002 10/05/02 10/10/02 11/06/02 11/25/02 3/20/03
Minimum Detection Level '
{MDL) Range or Actual, She#1 Site #2 Site #3 Site #4 Shte #3 Slte #5 Site #1 Site #6 Site #7 She #6 Site #8 Site #6 [Site#8Con
Analyte pph Conc (ppb)i Conc {ppb){Cone Cone Conc (pph)! Conce {pph) Cong {ppb) {ppb) Levels® (opb) Chamicat
Produced and used in erganic synthesis, jet-fuel research,
manulacturing o} paraffin producs, the rubber industry, the paper
processing industry, petroleum research, crude oif, as a solven! and
istillation chaser, andin ite exhaust may result in its
C11 (Undecane) 0.03 ND ND ND ND NO ND 0.08 0.14 ND ND ND ND ND ND avg 1. 171 ng/cu mirefeass to the envirgnment through various waste streams.
Constituent in the paralfin fraction of crude oil and natural ga
released intd the environement from hazardous waste disposal sites,
Handlills and wasta incinerators; and the combustion of gasi
CS5, pentane 0.03-0.04 ND ND 0.13 0.23 0.14 0.85 ND ND ND ND NO ND ND ND 1.3-68.2, urban _|diesel fueled engines.
Gasofine combustion product, common solvent in paints and
C6, hexana 0.02-0.20 0.50 0.60 0.06 0.24 0.08 1.50 2.70 1.60 0.20 .08 1.50 2.60 1.74 0.44 3-28, urban varnishes
Highly volatile constituent in the paraffin traction of crude
C7 (Heptana; 0.02-0.10 0.20 0.10 ND. 0.09 0.05 0.23 0.45 0.46 ND ND ND ND. ND ND. 16-60, urban _ |natural pas
Carbon disullide 0.02-0.19 ND. 040 014 0.07 0.03 Q.12 010 0.12 ND NOD ND .16 ND ND 0.02-0.4, urban _ |Rubber cement, insecticide, grain tumigant
Cyclohexane 0.02-0.12 0.10 0.20 0.10 0.12 ND ND 0.45 041 ND ND ND ND ND ND 0-22.4, uban __{Produced and used as a solvent and present in gasoline
Major uses are as an intermadiate in the production of nylon 66 and
nylon 6, respectively. Also used as a solvent tor malerats such as
0.02 - 0.03 ND ND ND. ND ND 0.13 ND ND ND. ND ND ND ND ND
0.02-0.14 .20 020 Q.15 0.02 0.08 .16 0.17 0.18 024 0.03 0.24 0.17 0.22 0.21 0.37-4.8, uthan
Used in all types of perfumery, Mainly used in cologne. vioist, pine and
0.05 ND 030 ND ND ND ND ND MDD ND ND ND ND ND ND chypre perlumas.
0.11-0.21 ND ND. ND ND ND NO ND ND 0.50 0.20 ND ND ND ND 29-57, wban ___|Gasoline exhaust
Flavoring agent in
0.02-0.17 ND NO ND ND ND 1.70 ND ND ND ND 0.27 0.15 ND ND 0.27-2.64, urban vamishes and lacquers
Plant and microbial volalite, present in food and widespread in the
Heptanal 0.02-0.05 ND NO ND 0.09 0.05 0.05 Q.08 ND ND ND. ND ND ND ND 0.20-0.87, wrban _|atmosphers
Used as a food additive (flavor ingredient), in organic synthesis of
ici rubber i dyes, hetic resins, and
Hexanal 0.02-0.15 ND .10 ND Q.10 0.31 813 ND ND 0.13 0.10 0.21 D74 ND NOD 0.11-1.75, wrban_linsecticides, and in perfumery {a! low Caiculated Concentrations
0.17-0.25 ND ND ND ND. ND ND ND ND ND ND ND 13.00 ND ND ©.37-3.58, urban
0.16-0.24 ND ND ND ND ND ND ND ND ND NO 044 ND ND. ND 1-44, urban
LLemen scent in cleaning products; may be produced by some
0.01-0.02 ND ND. Q.15 0.18 ND 0.0 ND ND ND ND ND ND ND ND 0-5.7, urban molds.
{Occurs naturally as a metabolic byproduct of plants and animals
and Is released into the atmosphere by volcanoes and forest fires.
use as a solvent tor coatings, resins, rubbars, plastics,
0.02-0.14 0.10 220 0.04 0.05 ND 0.32 0.15 0.09 ND ND. ND ND ND. ND avg. 1.67. wral |phannaceuticals, adhesives and rubber cements
Produced and used in polymethacryate rasins, medicinal
adhesives, dental technplogy, bone cements, and as 2 water-
0.02-0.20 ND ND 5.40 220 1.80 470 4.80 350 570 0.70 ND 5.60 4.30 9.50 repellent on ¢oncrete surlaces
Produced and used in organic synthests, as an extractive solvent,
0.02-0.20 ND ND 0.03 0.08 0.04 0.29 0.74 0.42 ND 005 034 0.22 0.26 Q.11 4-186, urban
0.01-0.04 ND ND 0.08 0.34 0.28 0.42 0.09 018 ND ND ND. ND. ND ND Used In perfumes, also produced by some molds
Praduced and used as a solvent, flavor additive and in the
0.02-0.05 ND ND ND. ND 0.04 0.30 0.02 ND ND ND ND ND ND ND manutacture b perfumes.
Occurs naturally in various plants, such as tobacco and algae, as a
0.04-0.05 ND ND 0.07 ND ND ND ND ND ND ND NO ND ND ND volatile emission product from animat waste, and in various foods

ND = Non Detectable
(*} Tomes Database htip://csi.micromedex.comviraMain.asp?Mnu=0
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Summary of ntel Ambient Air Analysis
October 2002 - March 2003
Analysis by Prism Analytical Technologes, Inc.

“The foltowing analytes were Identifled and quantified:
912702 2002 10/09/02 10/i0m2 11706102 1125002 3/20/2003
Mintmum Deteclion Leve {MDL} Slie #1 She #2 She #3 Site #4 She #3 Sita #4 Site #5 Site s She #6 Site #7 Site #6 Site #8  [Site 6 6 Conc|Site # B Cont] pubianed Dackground Lavals®
Analyle Renge or Actual, Cone {pphk) | Conc (ppb) | Conc {pph) | Conc (ppb) | Cone (ppb) | Conc (ppb) | Conc (ppb) | Cone (pph) | Conc (pph} | Conc {ppb) | Cone {ppb) | Conc {ppb) {oph) {ppb) tppb) Chemicat information”

1.1.1,2-Tetrachloroethans has no commercial
applications. However it is formed as an
incidental product in the manutaciure of other
1.1,1.2-Tetrachloroethana 0.03-0.04 ND ND ND ND ND ND ND ND ND 0.13 ND ND 0.13 0.14 chloroethanes

Produced and used as a solvent, as a starting
material In the manulacture of 3,4-

1.2 Dichio 0.05 NO ND ND ND ND ND ND ND ND ND 0.05 ND ND ND Avg. 0.01-0.03, wban _ dichioroanitine, and in inseclicides.
Produced and used as an organic
1.2.3-Trichlorgbanzena 0.03-0.04 NB ND ND ND ND ND ND ND NO ND 0.04 ND 0.09 ND intermadiate and in termite prepararation.

Component of gasoline and emission rom
gasoline-powered vehicles, municipal waste-

1,24 Trimathylbenzens 0.04-0.05 0.50 0.20 Q.16 Q.22 0.16 0.24 0.28 0.34 NO 09.18 0.18 0.36 0.16 0.26 -18.9
dielectsic fluid, icide, and
1,2,4-Trichio 0.04 ND ND ND ND NO ND ND ND ND ND 0.04 ND 0.09 ND 0.0817-0.3394, urban
1,2-Dibromo-3-chloropropang 0.07 HND ND ND ND ND ND ND ND NB NO 0.04 ND HND NOD
Produced and used as a fumigant and in
1,3 Dichlorobenzens 0.05 NO NO ND ND HD ND ND ND ND ND 0.05 ND ND ND 1-83, wrban insecticides.

Component of gasoline and emission trom
pasokine-powered vehicies, municipal waste-

1.3.5 Trdmethyibenzens 0.04-0.06 0.10 ND ND ND ND ND 0.08 0.10 ND ND ND 0.08 008 0.05 4-12, urban
Insecticide, spacs deodorant and chernical
1,4 Dichlorobenzens 0.05 ND ND ND NO ND ND ND ND ND ND 0.05 ND ND NO Avg, 0.04-0.07, urban __lintermediate.
Gasoling constituent {@ approx. 2%} &
0.06 - 0.03 0.30 0.20 g.1¢ a.19 025 0.48 0.68 0.80 .18 0.34 0.12 1.40 D.18 0.43 1-15, urban combustion product
Seen In vent gases from thermal paint
0.03 ND NOD ND ND ND ND ND ND ND ND 0.03 ND ND ND stipping operations
Used as solvent for oils, fats, lacquers,
vamishes, rubber waxes, resins. Solventin
pharmaceutical industry. Agricultural
tumigant, metal degreaser, dry cleaning
Carbon Tetrachioride 0.03-0.05 ND 0.10 ND ND ND ND 0.05 ND ND 0.05 ND ND 0.06 0.05 0-42.4, wban solvent.
0.05-0.07 0.20 Q.10 HD 0.08 .07 020 0.25 0.29 ND 9.1 0.05 029 0.07 .11 0.1-27.7, urban contalns about 2% elhylbenzens.

0.05 - 0.07 0.50 0.20 0.12 0.25 0.18 0.54 0.84 0.98 0.07 0.34 0.14 1.00 0.15 0.39 1-90, wban Gasoling product

Formed during chiorination of watar,
consumer proguct solvent
Marker compound in fust
digsel luel_Used In moth balls.

Found in gasoline. CA dept of healh regulatos)
n watar at .07mg/iter. Has some respiratory

pmtant propertes.

Occurs natusally In petroleum and
[coal. Itis released to the atmosphers In
emissions {rom combustion sources such as
incinerators, gasoline engines, and diasel
angines. Solvent svaporation, landfill leaching.
jand general uss of asphalt aiso re

Gasoline product

Emmited from natural sowrces such as trees
Prasent in the oily fraction of cigaretie smoke.
Produced and used in plastic and resin
manutactie.

Solvent used as a metal cleaner and in textiin
processing. Primary source In air s from dry
cleaning.

Gasoiing constituent and Combuston; avg 11

Methylene Chiaride 0.06-0.09 ND ND ND ND ND ND 0.40 ND NO ND ND 0.43 0.03 ND 0.1-12. urban

, kerosena, and
Naphthalens 0.05-0.06 ND ND ND ND ND 0.08 0.02 0.08 ND. ND 0.09 0.08 ND ND

n-Bulylbenzene 0.08 ND ND ND ND ND ND ND ND ND ND 005 ND ND ND.

n-Propylbenzens 0.05-0.06 0.10 ND HD ND ND ND 0.04 0.06 ND NE ND 0.06 ND ND 0.5-1.6, urban
o0-Xylana 005-0.07 0.20 Q.10 ND 0.08 0.08 0.19 0.29 0.36 NOD .11 0.05 0.36 0.05 0.14 1-90, urban

p-isopropylioluens 0.97 ND MDD NO NO ND ND ND ND ND ND 0.05 NO ND ND 0.000005-0.000008. urban

Styreng 0.06-0.07 ND ND ND ND ND ND 02.67 0.08 ND ND 0.07. 0.09 ND ND 0.5-3.0, urban

Tetrachloroethens 0.03-0.04 ND ND ND ND ND 0.18 ND 0.08 NO HND ND 1.30 0.03 ND 010 0.25, uthan

Toluene 0.05 - 0.08 0.80 059 1.30 130 0.50 240 2.0 190 0.18 0.68 0.25 2.90 199 063 0-85. urban
Toal hydrocarbons 0.06-0.09 22.00 16.00 2260 ND ND ND 22.00 42.00 ND NO 33.00 £5.00 16.00 16.00

Food preparation {especially frying)

ND = Non Datectable
{*} Tomes Database htipi//csi.micromedex.conviraMain.asp?Mnu=0
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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 scribber produces
a visible white plume. A similar problem was noticed at Fab 12 in Chandler, AZ. A
study by Radian International revealed the main source of the plume at Fab 12 to be
aerosols of NH4Cl formed by the reaction of exhausted ammonia with exhausted HCI.

Operating under the assumption that the New Mexico CUB scrubber plume was
composed of either NH4Cl or NH4F, I looked for the potential sources of NH3, HC1 and
HF. 1 also searched to see if I could find the point where the plume formed. Using the
TLD and Kittigawa tubés I took samples of the exhaust steams at different points that

were accessible without the use of a lift.

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
in 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 exhaust line appeared to cause an increase in the variability of the TLD’s readings. In
addition, the TLD is easily damaged by moisture in the sample stream, so some points

could not be measured by the TLD.



The Kitagawa tubes’ readings were more qualitative than the TLD’s and the upper

measurement limits of the tubes were not as high as the TLD. Also, Kitagawa tubes are
single use, so tube supply tends to dwindle quickly. However, the tubes measured well in
the low concentration range where much of the exhaust system operates and the results

were repeatable, even in the high flow exhaust lines.

Results

The only positive result for an acid source in my testing occurred in the scrubber
room within the line entering the room from the UPW plant. The reading here exceeded
the 20 ppm range of the Kittigawa HCl tubes. This tap was the only point in the UPW
plant that I was able to test due the height of the exhaust lines. The Radian International
report and interviews with William Wood point to the HCl storage tanks as the plume’s .

probable acid source.

Numerous ammonia sources were found during the testing. These sources are

listed in the appendix. The ammonia sources were found in the cyanide destruct system
(CDS), the acid waste neutralization system (AWN), and the HF reaction system (HF
system). The CDS side of the basement appeared to produce the most ammonia. The
CDS waste exhaust just prior to junction with the HFW Collection Tank exhaust (point 7
on the line drawings) had the highest ammonia concentration. The NH; concentration at
this point exceeded the 75.0 ppm detection limit of the TLD ammonia tape. The addition
of HF Collection Tank exhaust to the line where >75.0 ppm of NH; was measured at
point 7 diluted should dilute the concentration prior to the basement mixiﬁg point with

the AWN exhaust. The ammonia contribution of the AWN side of the basement is also



unknown, but the concentration should be less than the CDS NHj3 concentration because
no AWN ammonia source concentration was greater than 13 ppm. The entire basement
ammonia contribution was found to range between 0.0- 6.8 ppm at the scrubber room
basement tap (point 1). The TLD reading varied quite a bit at this sample point, the
likely total NH3 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
exhausts ammonia. The total contribution of the HF reaction room, a separate room
adjacent to the scrubber room (point 3), was about 2.6 ppm. The total 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
plume to be NH4Cl 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
with NH; from basement and the HF system. If this is the plume source, the formation is
occurring 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



source were to feed into one of the exhaust lines containing ammonia, particulates of salt
could have formed prior to the scrubber feed line and be carried through the scrubber.
There is also room for error in the data because the data was collected over a

period of weeks rather than a single day. Conditions could have varied over this long of a

time span.

Next Steps

While one source of the plume seems to have been found, others may exist.
Additional testing would be required to identify every ammonia and acid source.
However, Fab 12 has already isolated some ammonia sources to a separate scrubber. The
list of equipment exhausted to a separate scrubber at Fab 12 is provided in the appendix.
All of the equipment exhausted to the ammonia scrubber at Fab 12 came from the HF
System. This would seem odd considering the ammonia sources found in the AWN and

CDS at Fab 11, but according to Carrie Weitz a small plume still exists at Fab 12. So, all

of the ammonia sources at Fab 12 were probably not isolated. Anna Sandoval was the
owner of the ammonia scrubber installation at Fab 12. She should be able to answer
questions about what was done. The project files I obtained at Fab 12 were not thorough
enough to reveal why certain ammonia sources were rerouted to the new scrubber and
others were not, but they do contain information about the project scope and expense.

The steps I would suggest for completing the project are:




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 be 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

acid sources because there are fewer of them. Anna Sandoval might know why Fab 12

didn’t isolate the acid sources to a new scrubber




-
f
. .

Appendix

Equipment List

Line Test Points

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

Scrubber Room Exhaust Line Sketch




e . ‘
LA IR ol A
. B

uipment Name ID Suspected Exhausts |TLD (ppm) Kitagawa (ppm)

PW

THCI Regen Sys hydrometer
150% NaOH tank TK-82-GH1-2 [NaOH

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

50% NaOH tank TK-71-GH3-1 {[NaOH
136% HCI tanks TK-80-GH1-2 |HCI

36% HCI tanks TK-80-GH1-1|HCI
{future for H2S04 H2S04
Isodium bisulfite sodium metabisulfite

Ozone Generator

NaOH Hydrometer
Cleaning Solution Tank
CDS Tanks from Basement
Basement

1AWN

0.0-4.4 NH3, 0 HCI

7.1-12.6 NH3, 0 HCI

3.8-0 NH3, 0 HCI

3rd Stage Recycle Tank Acids, >CN, NH3
2nd Stage Recycle Tank Acids, >CN, NH3

0-2.9 NH3, 0 HCI

|Dilute Caustic Storage Tank 1 NaOH

| Djiage Caustic Storage Tank 2
] Caustic Hydrometer

3.2 NH3, 0 HCI

d Neutralization Tank 2 _

Acid Neutralization Tank 3 Fab Acid Waste?

[Acid Neutralization Tank 4 Fab Acid Waste? ONR3
1CDS

Acid Hydrometer HCI

HFW area drn Tank TK72-GA2-5 |HF, NH3 "

HFW col. Tank TK-72-GA2-3 |HF ' 0 HF
{HFW col. Tank - | TK-72-GA2-2 |HF 0 HF
IHFW col. Tank TK-72-GA2-1 |HF 0 HF

SREG EG Wash TK-60-GA1-1 |Ethylene Glycol ’ ' ) '

SREG EG Wash ' TK-60-GA1-2 Ethylene Glycol

HTK 3 CDS effiuent hold back |TK-52-GA8-3 NH3 NaOH

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

CDS Collection 1 TK-52-GA9-1 |[CN , NH3
1CDS Collection 2 TK-52-GA9-2 |CN, NH3
KD 100 Slurry Waste TK-52-GA2-2 |CN, NaOH
pH adj tank 1 TK-52-GA1-1|CN, NaOH
pH adj tank 2 TK-52 GA1-2 |CN, NaOH

Slowoff tank 8:1{CN, NaOH, NH3 . |rarely used

0 Blowdown Bk |TKB2-GA37 CN, NaOH. NH3



Regen Waste H2O0 TK-73-GA1-1]HCI, NaOH

AW Reclaim Tank H2S04

CDS Tanks

|CDS Tank 20% oxalic acid, 5% NaOH

CDS Tank

Scrubber Room

HF Reaction Room NH3, Colloidial Solids 2.6 NH3
HF Coliection Tanks HF
|HF reaction tank 1 HF NH3

HF reaction tank 2 HF NH3

NH3, Colloidial Solids

Treated Fiuoride Sludge NH3, Colloidial Solids

Treated Fluoride Sludﬁe NH3, Colloidial Solids




1.0 PROJECT DESCRIPTION

1.1  Objective

Ra,dlan Intematronal (Electronics Dlvrsron) was. contracted by Intel Corporat.on to
momtor gaseous concentrations of hydrochlonc acid (HCl), hydroffuoric acid (HF), and
ammonia (NH3) as well as to chemlcally analyze for particulates, in order to identify the
source of visible- plumes seen at the exhaust of Intel’s Central Utilities Block (CUB) in
Chandler, Arizona. The exhaust streams ‘in this facility were laden with a rmxture of

. chermcal specms “which’ were 1dent1ﬁed and” quantrﬁed by Radlan desrgned extractrve -

Fourrer Transform Infrared (FTIR) mstruments Smce the exhaust from the various

streams was combmed and passed. throunh a wet scrubber before exrtmg the stack,

] potentral sources of aerosols (NH,C1 and/or NH4F) exrsted whrch could, under favorable

temperature and humidity conditions, regult in the appearancc of a plume at the stack
outlet. As a result, Radian was asked to identify the source of particulates emanating
from the exhaust system given the array of sources containing CaO (lime), HF, HCI, and
NHj vapors present on site. Sinrultaneous sampling of the scrubber inlet and outlet was -
also performed to determine acid scrubber efficiencies. The on-site FTIR analysis results,
supported by the chemical analyses performed on particulate filters collected during FTIR

sampling, could then be used to make recommendations for eliminating the visible

particulates at the stack.

1.2 Radian Test Approach

Field measurements were taken by extracting a slip-stream of the exhaust gas
through 50 ft. heated transfer li,ncg into each of two heated FTIR sample cells. All
compounds were analyzed on a hot/wet basis to ensure that no condensation losses
occurred. Testing was performed from November 18, 1996 through November 21, 1996.
To ensure that the hardware and the analysis software were performing properly and
providing data of known quality, the Protocol for Extractive FTIR Monitoring' (included
in Appendix B) was strictly followed; Section 3.0 summarizes the on-site procedures

used to calibrate the systems and validate data. The testing scenario outlined in Table 1-1

! Protocol Jor Extractive FTIR Monitoring, Radian International, LLC, Revision 1.0, Oct. 1, 1996,
Intel Confidential 3



was performed in order to characterize the plume composition, the scrubber efficiency,
and exhaust system make-up at various sampling locations. Multiple configurations were
used involving both FTIR systems (labeled as FTIR1 and FTIR2) and two sampling
" sohemes (using or bypassiig 4 particulate filter; which~traps all aerosols before
~ measurement) were cénsidered. Tf one FTIR sytem was employiné a filter, but the other
FTIR was not, the differences in NH; and HCl1 (and/or HF) concentrations reﬁoned
between both instruments would be indicative of the particulate concentration. This is
the case because the FTIR system provides enough thermal energy (the sample extraction
line and cell were:maintained at 185°C, see Section 33) to completely dissociate all
aerosols before being analyzed. Measurements of the total a:ﬁm_onizi/acid compositioﬁ in

the exhaust stream were thus obtained by sampling with and without the filter.

DCN 96-133-403-01
Intel Confidential 4




Table 1-1 - CUB Exhaust Characterization Test Matrix

System set-up N T S e
T v scrubber outlet- scmbbcl__j outlet- | to Characterizg :pl‘gme compositior

) scrubber mlet- :
_ w1thout_ ﬁlter !

I sols with HCl
storage tanks dampered close

w1thout ﬁlter

\ _ scrubber inlet- locating major sources of NH;
& exhaust: HF | without filter during HF pchéssing and KD100
process + Blowdown
KD100 slurry +
.HF storage
tanks~w1thout
filter . , ‘ , .
7 . HF scrubber inlet- | locating sources of NH; and HF
filtrate/sludge | without filter
tank exhaust-
without filter _
8 scrubber outlet- | scrubber inlet- scrubber efficiency test
with filter . with filter

KD100 slurry not used characterize NH; emissions
exhaust-without
filter .
10 HF reaction not used characterize NH; emissions
tank exhaust-
without filter

&

Intel Confidential 5



2.0 PRINCIPLES OF EXTRACTIVE FTIR MONITORING

Almost every chermcal compound has a umque absorption pattern of mfrared (IR)
_ hght that can be used to 1dent1fy and quantlfy that spec;les in’ a complex mrxture of gases
e ‘As’ govemed by. Beer' s Law the magmtude of: a compound’s IR absorbance is: d' ectly -
proportlonal to the product of its concentration in the mixture and the sample cell optlcal

path length The extractive FTIR instrument de51gned by RadJan is able to achieve parts—

: _\gper—bﬂhon (ppb) detection levels because a cell is used that’_ has an effectr'e‘:’ ’_*.path len gth of

g y I ) __a senes of mnrors before: it .
reaches the detector The optrcal path used can then' be set to provrde the desired

sensitivity before measurements are taken. The path Iength once field calibrated as per

‘the Protocol 1s an nnportant parameter in the mfrared spectrum a.ualysrs method used to

determme compound concentratlons

2.1 Spectrum Analysis Method
An infrared spectrum analysis is performed by matching the features of an

observed, or field, spectrum to reference standards. If more than one feature is present in
the same region, a linear combination of references is used to match the compound
feature. The standards are scaled to match the observed band intensities, and this scaling
also matches the unikknown concentrations. In effect, scaled references are added together
to produce a composite spectrum which represents the best match with the sample. A
classical least squares mathematical technique is used to determine the scaling necessary
for matching the standards’ absorption profiles with those of the observed spectrum in
specified spectral analysis regions. The regions are chosen carefully to provide optimum
detection of the compounds of interest with minimum interference by other compounds.
Compounds of interest and any known compounds expected to present spectral
interferences are included in the test.

The analysis produces a list of gas concentrations and their respective 95%

confidence limits (errors of 1.965). The 95% confidence limit represents the residual of

the fitting process over the spectral region where each compound absorbs, converted to an

equivalent concentration. Instrumental signal-to-noise ratio, spectral line shifts, and
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E spectral interferences strongly influence data accuracy. Since the 95% confidence values
are also influenced in a proportional fashion to data accuracy, the 95% limits can serve as

a good gulde to relatwe data accuracy over the course of the measurement penod An

| 51gna1—to—n01se and parts per bﬂhon (ppb) level detectlon lnmts

2.2 Creatmg the Sgectrum Ana!zs.s Metho

 The: spectrum analysxs meth' 1 fo

reglons and sub—reglons that mmn:mze mterference from ot 161 i Whlle also

| ‘mm1m1zmg the deteetxon limit for the target compounds ‘(HCI 'HE and NH,). Typlcally,

mfrared spectra while varying the nethod. The op‘nmum method 1is ‘in

95% confidence levels are minimized and the bias on the individual compounds is
. | minimized. |
W n =A series of sample spectra containing the interferents in quantities representative
of the actual test matnx, but v01d of the analytes (blank samples), was used to assess the

minimum detectable concentratxons of the target compounds (as descnbe_‘ m the

Protocol, Appendix B). This was achieved by sampling ambleng air under hum1d1ty
conditions slightly higher than fab room air (8000-10000 ppm H,O and ambient levels of
CO;), as the exhaust stream tends to pick up a small amqﬁnt of water after passing
through the wet scrubber. When applied to this series, the analytical method should
return a set of values centered about zero. The minimurm detection limit (MDL) is then
estimated by taking three-times the standard deviation (36 = 99.7% confidence) of that
data scatter. Any non-zero mean-value returned is also indicative of bias. The bias for

each target compound was eliminated with sufficient bias correction functions on site.
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3.0 EXPERIMENTAL PROCEDURES

3.1  TestSite
The Central Ut111t1es Block (CUB) out51de of the Intel Fab 12 factory m Chandler

,‘srte where em1$srons momtormg was performed Vanous exhaust streams

 were sarnpled The samphng ports were usually located less than 50 feet from the FTIR

systems, so 50 ft. heated Teflon (PFA grade) extraction lines were used to deliver gas

samples from the sample probe to the heated FTIR cell.

| etecuonlumts forthe T oL splay } | 15 rmined a
descnbed in section 2.2 (and the Protocol Appendlx B) A sample set of ambxent air

spectra obtained on-site was analyzed to produce these values.

Table 3-1 MDL Estlmates of Fab Exhaust Target Compounds

HF 15
HCI , 15
NH; 15 .

The MDL’s were estimated considering only water and carbon dioxide b.as major
spectroscopic interferents with no cross-correlation between other analytes. If other
compounds were present in appreciable quantities, then compounds with IR absorptions
in the same wavelength region may exhibit higher MDL’S as a result of the additional
spectral interferences.

The instrumental and source variability encountered in the field may introduce
some additional data scatter, increasing a compound’s actual MDL. The values listed in
Table 3-1 should thus be viewed as optimistic estimates of the actual detection limits.

While it is virtually impossible to precisely determine how much the on-site compound
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MDL’s have increased from the Table 3-1 controlled condition values (because of the
target compounds’ concentration variability in the emissions source), it is very doubtful
that the increase is higher than a factor of two. Not only is this in accordance with

recommendations set by EPA for extractive samplmg, but is based on measurements that

. Radlan has previously performed for low level acid and ammonia compounds on' SOurces

. with a comparable water and carbon dioxide content to this test. As a result, a

compound’s reportable concentration limit (RCL) has historically been established as two
times its MDL. This is the guideline chosen for this report.

33  Extractive FTIR System
A descnpuon of the Radian extractive FTIR systems used for thlS pmJect as well

B as the steps fOIIOWed in vahdatmg the FFIR spectrometerlanalysm method are inclided i in

a the subsectlons that follow

3.3.1 System Description
Radian used two fully integrated FTIR systems each consisting of a Nicolet FTIR

. spectrometer and a 7 liter absorption cell (with infrared path 1engths nominally set to 14

and 18 meters for FTIR1 and FTIR2, respectively) mounted onto a:mobile_ cart. Each cell
had a 32 inch mirror s‘pécing, and the cell chamber was a 4 inch ID nickel-coated
aluminum tube. Gold-coated glass mirrors were used to mlmmme degradation of the
mirror surface from moisture or any other reactive gases in the exhaust stream. The IR

beam exiting each sample cell was detected by a liqhid :nitrogen cooled

Mercury/Cadmium/Telluride ~detector, a photoconductive device that produces an

electrical voltage proportional to the amount of IR light that strikes it. The FTIR scans
were recorded using flow-through cells maintained at 185°C (365°F). The cell pressures
were continuously monitored during measurement periods using Omega pressure sensors

calibrated over the O to 30 psi range. Instrumental resolutions were set at 0.5 cm™ and

signal averaging was performed over five minute intervals to aid in achieving ppb level

detection limits.
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A probe and extraction system similar to that described in the Protocol (Appendix B)
collected the exhaust samples. The sample probe consisted of a 3/8” OD teflon tube
extended to the central axis of the air flow in the exhaust duct. A validation valve (tee)

~assembly Iocated after the sample probe penod1cally introduced cemﬁed gas standards

. into the: sample line as close to:the point of- extractlon as practlcal The air samples were -

drawn through teflon membrane filters (0.45 micron pore size) to trap aerosols, whmh:‘

could be dissociated in the heated extraction lines thus biasing the measurements of vapor

concentrations. Samplmg W1thout the filters would be performed whenever the

monitoring of total ac1d/ammon1a compositions were required as dissociation would,_‘ _

reduce all aerosols to their constltuent gaseous vapors.

A dlaphragm pump at the output of each FTIR drew the samples through the
cell Sample ﬂow was mamtamed at about 15-20 liters per | mmute durmg the entire
testing period. The pump provided samples under slightly negative pressure to the FTIR
cells, whose temperatures were also maintained at 185°C. Actual cell pressures were

electronically monitored to allow for corrections based on absolute cell pressures.

3.3.2 FTIR Calibration/Validation Procedures

Both extractive FTIR systems were put through a series of field"

calibrations/validations to ensure data of high quality. They are listed below.

Radian performed the following on-site procedures as per the Protocol (Appendix

B) to validate the analysis method before exhaust sampling began:

1. Calibrated cell path length and interferometer resolution using a gas mixture of R-22,
carbon monoxide, and ethylene in nitrogen with certified concentrations

2. Checked for spectrometer frequency line shifts using ambient air. No significant line
shifts were observed, so line shifting algorithms were not needed in the analysis
method.

3. Recorded daily cell backgrounds consisting of a dynamic fill with dry nitrogen.

4. Performed validation runs for the primary target compounds (HCl and NHj) at
multiple concentration levels by dynamically spiking a certified gas standard over

[ ]
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ambient air extracted through an FTIR cell. The validations were performed to verify
that the analysis method would return concentrations to within 95% of expected
values in the field. Results are presented in Section 4.1. The second FTIR system
was con51dered validated when it was used in tandem with the already validated
-system to moritor a common source of HCI and NH;. ' Simultanebus “satupling of
these sources would yield concentrations from both systems that would agree to
within their 95% confidence limits. Examples of this are presented in Séction 4.0
(done before test condition # 1 and #2 listed in Table 1-1).

34 FI‘IR Pata Handling
Radxan stored FTIR raw and processed data on computer hard disk -and daﬂy

h transferred the data onto backup storage media kept'i m “a sectire location. All quantltatlon

routines used to process the data were backed up ‘on floppy diskettes and on the hard

drive.
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4.0 RESULTS AND DISCUSSION

4.1  Validation Runs

As descnbed by the Protocol (Appendlx B) .accuracy tests for each target
compound were performed against the analy51s method to assure the vahchty of the test
data. This was.accomplished before each compliance test by mJectmg measured volumes
of certified gas standards into the extraction line as the FTIR system was drawing ambient
air through its cell. Concentrations for HCl and NH3___ measured by the FTIR were
required to be at least 95% of the expected spike values before testing proceede_d. It was
necessary to validate only one of the systems using thlS procedure since. additional
validations that checked the reproducibility between both instruments were performed at
-various. samplmg locations (see. Sectlon 4 2 1 and 4.2. 2) Vahdatlons for HF were not
necessary, since this compound was never detected at any samphng locatmn

At least two spiking levels per compound were run. A chemically inert compound
known to possess a broad spectroscopic absorption pattern over a large range of
concentrations (SFg): was included in each gas mixture to calibrate dilution ratios. The
linear behavior of the SFg concentrations returned by the analysis method provides a
precise measure of the dilution factor associated with each analyte injection. The
procedure used in calculating the concentrations expected ‘during analyte spiking was as

follows:

1. Each gas standard was introduced directly into the heated sample cell while bypassing
the extraction line assembly. After the cell was sufficiently purged with the standard
containing SFs, the analysis method would return a value (called Cypgir) which
represents the concentration of SFe in the gas cylinder, as measured by the FTIR.

2. Each gas standard would then be injected at the sampling point of the extraction line
(directly downstream of the teflon filter) as ambient air is drawn through the heated
line and sample cell. The analyte injection flow would be maintained at a low,
constant rate with the aid of a mass flow controller. After the cell was sufficiently

purged with the gas standard/ambient air mix, the analysis method would return a
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g value (called Cqir) which represents the concentration of SFs diluted by ambient air, as
‘ measured by the FTIR.
3. The expected concentration of the target compound, Texp (which was also diluted by

ambient air under the same proportions as SFs), during analyte injection is thus:

XT,, )

n unditi_ 121 " 070
Cnc SF returned by method after B 1st: 0.35 . lst 0.10
analyte injection (ppm), C: 2nd: 0.18 2nd: 0.05
| 3rd: 0.09
Certified cnc. of target cbmpotmd in
gas cylinder (ppm), Teers: 53 . 65
Calculated cnc. of target cpd. after 1st: 1533 1st: 9.29
analyte injection (ppm), 7oy 2nd: 7.88 2nd: 4.64

3rd: 3.94

Whereas it was observed that not more than a 5 minute sampling averaging period was
sufficient in purging the system after each analyte spiking event for representative SFg
concentrations, the target compounds were expected to take longer to stabilize because of
compound/extraction line interactions. Therefore, consecutive five minute sampling
é averages were recorded until the expected spike values were reached. Additional scans

were sometimes recorded beyond that to verify the stability of the system. Table 4-1a
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displays the results. Before any additional exhaust sampling was performed, ambient air « &

-~ was extracted through the system until concentrations for all target compounds fell below

detection limits.

Ist spike: s e PO

2nd spike:* 0 778/987  7.60/964  7.62/96.7

3rd spike:* 0 435/110 3.77/95.7 3.75/95.2 3.78/95.9
NH; 1st spike: 0 9.79/105 9.91/107

2nd spike: 0 5.12/110 5.13/110

* These spikes were done immediately after the proceeding spike, so that concentrations were expected to
fall from higher levels to the preset T,y
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4.2  Test Results
The results and accompanying discussions pertaining to the tests conducted at

Intel’s CUB (summarized in Table 1-1) will be presented in subsections that follow.

421 Test :#11: Plume';Charactemzatmn

To ensure the relative accuracy of both FTIR systems before testing, 51multaneous

sampling of the scrubber outlet with filters in place was performed prior to test #1. This

| vahdauon procedure verified good agreement between both instruments for the target

11- as the major mterferents (H0 and COy). Table 4-2displays the

. results over the 25 mlnute sampling period.

Table 4-2 FTIR Systems Valldatlon *

| Samphng locatlons and conﬁnurauons were as follows:

FTIR1: " Scrubber outlet, filter in

Scrubber outlet, filterin— v

11/18/96 17:25]1107
11/18/96 17:30|110
11/18/96 17:36
11/18/96 17:41 |1
11/18/96 17:47|

*All concentratlons, as labeled according to Wthh system had done the analysxs (e.g., H20-1 eorfesponds
to water concentrations reported by FTIR 1, H20-2 by FTIR-2, etc.) are in’ Ppmv “Those compounds whose
values fell below its reportable concentration limit are listed as “ND”, meaning not detected. Timestamps

are in central standard time.

Despite the fact that a visible plume was witnessed throughout the day, no vaporous HCl
or HF was observed when sampling with filters. The filter was then removed from
FTIR2 to achieve the test #1 configuration. The expectation was that if any HCl or HF
was tied up as aerosols in the presence of excess NHj, it would be dissociated in the
FTIR2 heated extraction line and be observed in its vapor state. This was indeed
observed as shown in the higher FTIR-2 values displayed in Table 4-3, which summarizes

the data over the overnight testing period.
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Table 4-3. Test #1 Data. * ‘ @

Sampling locations and configurations were as follows:

FTIR1: Scrubber outlet, filter in

e : B

111 ND ; i

11/18/96 18:08|ND 1.6533 6.3457|ND

11/18/96 18:14{ND 2.0143 7.0337|ND

11/18/96 18:19|ND 1.5403 6.9687IND *

11/18/96 18:25[ND 1.7793 7.6587|ND

11/18/96 18:30|ND 1.4953 7.6067|ND

11/18/96 18:36[ND. 13473 7.3677|ND

11/18/96 18:41|ND 1.2993 7.0507|ND

11/18/96 18:47|ND 2.0633 7.7977|ND

11/18/96 18:52}ND 1.5403 7.4837|ND

11/18/96 18:57|ND 1.3083 6.8867|ND

11/18/96 19:03|ND 1.2993 5.6687|ND

11/18/96 19:08|ND 1.1483 4.4957|ND

11/18/96 19:14|ND 1.0433 3.6767|ND

11/18/96 19:19|ND 1.1843 3.2597|ND

11/18/96 19:25|ND 13733 3.1617|ND

11/18/96 19:30{ND 1.2483 2.9967|ND

11/18/96 19:36|ND 1.3673 2.8247\ND

11/18/96 19:41|ND 1.2613 2.5517|ND

11/18/96 19:46|ND 1.2663 2.3887|ND

11/18/96 19:52|ND 1.3193 2.2757|ND ND
11/18/96 19:57|ND 1.4213 2.2187|ND ND
11/18/96 20:03|ND 1.4403 2.1547{ND ND
11/18/96 20:08|ND 1.3533 2.0377|ND ND
11/18/96 20:14|ND 1.4003 1.9527|ND ND
11/18/96 20:19|ND 1.7933]  0.9341 2.2257|ND ND
11/18/96 20:25|ND 1.7633] 09823 2.3547|ND ND
11/18/96 20:30{ND 19373  0.9881 2.4787|ND ND
11/18/96 20:35{ND 1.9073|  0.9029 2.3937|ND ND
11/18/96 20:41{ND 1.0493  0.8449 2.3707|ND ND
11/18/96 20:46]ND 3.0773]  0.6873 2.9487|ND ND
11/18/96 20:52|ND 3.3893 0.558 3.1687|ND ND
11/18/96 20:57|ND 3.3613] 05184 3.0377|ND ND
11/18/96 21:03|ND 3.2583|  0.4636 2.9007|ND ND
11/18/96 21:08{ND 26273|  0.4588 2.4957|ND ND
11/18/96 21:14{ND 3.3633 0.423 2.8287|ND ND
11/18/96 21:19IND 3.1903| 05154 2.8177|ND ND
11/18/96 21:24{ND 3.0333|  0.5705 2.7967|ND ND
11/18/96 21:30|ND 3.0113] 05329 2.7877|ND ND
11/18/96 21:35|ND 2.8243]  0.5083 2.6227|ND ND
11/18/96 21:41{ND 2.6793|  0.4966 2.4607|ND ND
11/18/96 21:46|ND 2.5423 0.463 2.3527|ND ND
11/18/96 21:52{ND 2.8533]  0.5811 2.5507|ND ND
11/18/96 21:57|ND 2.8853 0.554 2.6837|ND ND
11/18/96 22:03{ND 2.7003| 05169 2.4797|ND ND
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11/18/96 22:08]ND 32003] 04917]  27167|ND ND
11/18/96 22:13[ND 3.3483]  04308]  2.8007|ND ND
11/18/96 22:19|ND 3.7633 0.445)  3.1337|ND ND
11/18/96 22:24|ND 3.8023) 04545  3.1547|ND ND
11/18/96 22:30|ND 3.6743] 04358  3.0727|ND ND
11/18/96 22:35|ND 35383 04062  2.9117|ND ND
11/18/96 22:41|ND 34603  03%i8]  2.8127|ND ND
$ 11718196 22:46{ND 35133)  ‘03136]  27687|ND ND
" 1111896 22:51{ND 3.3473] 02758 2.6627|ND ND
11/18/96 22:57|ND 36303) 02809  2.8257|ND ND
11/18/96 23:02{ND 36563  0.3286]  2.9117{ND ND
11/18/96 23:08|ND 3.6073] 03107  2.8327{ND ND
11/18/96 23:13|ND 35823  02832]  2.8117{ND ND
11/18/96 23:19|ND 3.5373]  02593]  2.7137|ND ND
11718196 23:24|ND 35893 “ 02433  27377ND T - [ND
11/18/96 23:30|ND 4.0033] © 0:3085 3.1237|ND ND
11/18/96 23:35|ND 39453]  03553]  3.0077|ND ND
11/18/96 23:41|ND 34723]  03085|  2.7607|ND ND
11/18/96 23:46{ND 3513 0286 17|ND ND
" 11/18/96 23:52|ND 37003 0.263 7[ND |ND
11/18/96 23:57|ND 43153 ' 0.2436 ND ND
11/19/96 0:02|ND 44623  o02782|  33227|ND ND
11/19/96 0:08|ND 4.1473] 02486  3.1757|ND ND
11/19/96 0:13|ND 33933 02356]  2.6247[ND ND
11/19/96 0:19|ND 3.5073]  0.2312]  2.6467|ND ND
11/19/96 0:24|ND 29503] 02236  2.2877|ND ND
11/19/96 0:30|ND 3.1603]  02618]  2.4507|ND ND
11/19/96 0:35{ND 33333 03022]  2.5607|ND ND
11/19/96 0:40{ND 32243]  03304]  25667|ND ND
11/19/96 0:46{ND 3.4133] 03264 2.6387|ND ND
11/19/96 0:51|ND 33843] 02875  2.6047|ND ND
11/19/96 0:57|ND 3.4513 0.256|  26117|ND ND
11/19/96 1:02|ND 33523] 02292  2.5187|ND ND
11/19/96 1:08|ND 3.5613]  0.2257 2.6177|ND ND
11/19/96 1:13|ND 40863]  02644]  3.0287|ND ND
11/19/96 1:19|ND 41473 02447  3.0687|ND ND
11/19/96 1:24|ND 3.4853( 02151 2.6257|ND ND
11/19/96 1:30|/ND 33273) 02151  24577|ND ND
11/19/96 1:35|ND 35043]  02049)  2.5737|ND ND
11/19/96 1:40|ND 33253] 03113  2.5927|ND ND
11/19/96 1:46[ND 3.7413]  0.3663 2.8287|ND ND
11/19/96 1:51|ND 38603]  03128]  2.9307|ND ND
11/19/96 1:57|ND 36053] 02702  2.7087|ND ND
11/19/96 2:02|ND 3.5563|  0.2309]  2.6277|ND ND
11/19/96 2:08|ND 3.6723]  02229]  2.6687|ND ND
11/19/96 2:13|ND 36213| 02718  2.7057{ND ND
11/19/96 2:18|ND 3.5943|  0.2648]  2.6787|ND ND
11/19/96 2:24|ND 3.4293 0.251 2.5657|ND ND
11/19/96 2:29|ND 33413] 02247  2.4657|ND ND
11/19/96 2:35|ND 32733] 02003  2.3887|ND ND
11/19/96 2:40|ND 3.3633 0211 2.4437|ND ND
11/19/96 2:46(ND 34273 02118]  2.6137|ND ND
11/19/96 2:51{ND 33823) 01879  24287|ND  |ND
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11/19/96 2:57|N
11/19/96 3:02
11/19/96 3:07
11/19/96 3:13
11/19/96 3:18
11/19/96 3:24
11/19/96 3:29
11/19/96 3:35
11/19/96 3:40
11/19/96 3:46
11/19/96 3:51
11/19/96 3:56
11/19/96 4:02
11/19/96 4:07
11/19/96:4:13
11/19/96 4:18
11/19/96 4:24
11/19/96 4:29
11/19/96 4:35
11/19/96 4:40
11/19/96 4:45
11/19/96 4:51
11/19/96 4:56
11/19/96 5:02
11/19/96 5:07
11/19/96 5:13
11/19/96 5:18
11/19/96 5:23
11/19/96 5:29
11/19/96 5:34
11/19/96 5:40
11/19/96 5:45
11/19/96 5:51
11/19/96 5:56
11/19/96 6:01
11/19/96 6:07
11/19/96 6:12
11/19/96 6:18
11/19/96 6:23
11/19/96 6:29
11/19/96 6:34
11/19/96 6:39
11/19/96 6:45
11/19/96 6:50
11/19/96 6:56
11/19/96 7:01
11/19/96 7:07
11/19/96 7:12
11/19/96 7:17
11/19/96 7:23
11/19/96 7:28
11/19/96 7:34
11/19/96 7:39{ND

552585835655 260880555585583365658558585555588588558888855888888¢835

3.5133
3.6503
3.6923
3.4403
3.3853
3.2133
32513
3.3103
32033
3.5073
3.2163
27553
2.6053

27463
- 31303

3.3993
3.4873
3.5453

34923
34743

3.3983
3.2553
3.1683
3.6813
3.3993
3.3553
2.6203
2.6413
2.5583
24673
3.0773
46203
43853
3.9603
3.8783
3.6443
3.7203
3.5563
3.4083
3.3623
2.9203
2.6623
27063
2.7413
2.7133
2.7923
2.7903
2.7313
2.6143
29133
2.8783
2.7913
2.7123

0.1836
0.1683
0.1454
0.1635
0.1528
0.1475
0.1309
0.1353
0.1398
0.1712
0.166
0.1611
0.1973
0.25
0.1855
0.1591
0.1792
0.1554
0.1576

.0.1411

0.1334
0.142

0.1531]

0.1452
0.1306
0.1214
0.1443
0.1498
0.1531
0.1463
0.1406
0.1501
0.165
0.1739
0.1501
0.1411
0.1374
0.14
0.1253
0.1238
0.1043
0.101
0.1049
0.146
0.1198
0.127
0.1285
0.1347
0.1597
0.1424
0.1618
0.1257
0.1073

2225533588888 55538285558353538¢

=T ZZZZ2222222%532553555 %2
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11719/96 7:45]  0.0393]  2.6833]  0.1045 18787][ND  |ND
11/19/96 7:50]  0.0475]  2.6153 0.143 1.8407|ND ND
11/19/96 7:55|  0.0602]  2.4083]  0.1275 1.7117|ND ND
11/19/96 8:01|  00445]  2.6373]  0.1364 1.8437[ND ND
11/19/96 8:06| 0.1202]  2.7683]  0.2006 1.9487|ND ND
11/19/96 8:12|  0.1308]  2.9303]  0.2351 2.0437|ND ND
1119/968:17| 00401  29m43] oa612|  210s7\D  [ND
11/19/96 8:23|ND 3.0073]  0.1506|  21237]ND - |ND
11/19/96.8:28|ND 2.9913]  0.1481 2.1087{ND ND
11/19/96 8:33|  0.0362]  29273]  0.1711 2.0587|ND ND
11/19/968:39|  0.0487|  3.0473]  0.1877 2.1367|ND ND
11719/96.8:44|ND 2.9963]  0.1647 2.0937|ND  [ND
' 01647 21557|ND - |ND

5.0 02259 21397IND, . IND y
11/19796:6:01| ~ 6.0343 73| eass| T 24ilNpT o -’ ‘
11/1996 9:06|  0.0295]  33703] 0.1248]  2.3057|ND ND
11/19/969:11)  0.0559]  3.2763|  0.1578 2.2627|ND ND

.06 © 22117)ND ND

~22627IND  IND .
23207ND . [ND

E All con@nﬁgﬁqg.s,‘és labé:_ledva‘ccbzrding to whiéh'system ha_d done the aﬁalysis (:e;g.,‘HCl-l comesponds to hydrochloric acid

concentrations reported by FTIR1, HCI-2 by FTIR-2, etc.) are in ppmv. Those compounds whose valuss fell below its reportable
concentration limit are listed as “ND", meaning not detected. Timestamps are in central standard time.

Intel Confidential

19



The data indicates that ammonium chloride was the primary particulate constituent in the
exhaust stream. The one-to-one stoichiometric relationship associated with the aerosol

formation/dissociation reaction:
NH,CL = NH; + HCl | ()

was also observed. This is displayed in the table, where fhe ratio of HC1 dissociated from
aerosols (measured by PTIRZ after subtracting the excessk HCI measured by FTIR1) over
NH; dissociated from aerosols (also measured by FI'IRZ after subtractmg the excess
measured by FTIR1) is nearly one. " After the initial two hours of samplmg the ratio is
observed to slowly increase over time because of interactions between the vaporous HCI
and salts deposited on the ﬁlter The HCl concentrauons meaSiired by FT]RI Wﬂl be
biased low, as a result. The effect of vaporous HCl bemg increasingly consumed by a salt
laden filter has been observed in previous studies® , leading to the same type of results
encountered here.

Figure 4-1 includes a graphical depiction of the first two hours of sampling during
test #1. The fact that only HCl and NH; were observed and that HF was undetectable at
the scrubber outlet is further supported by the chemical analysis of the FTIR1 particulate
filter summarized in Appendix A. The particulate data (for sample #076279) indicates.
that the filter was loaded with a considerable amount of NH4Cl, but negligible amounts of

NH,F and CaO (lime).

2 Method 301 Validation of Extractive FTIR at Wet Scrubbers, Radian International LLC, in preparation.
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Fig. 4-1: Simultoneous FTIR Sarpling of Scrutber Quilet during 111826
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4.2.2 Test #2: Characterize Aerosols at Scrubber Inlet

As was done prior to test #1, simultaneous sampling of the scrubber inlet by both
FTIR systems (with filters in place) was performed before test #2. This validation
provided a quick check of the reproduc1b111ty between both instrumments for the target
compounds. Table 4-4 displays the results over the 25 mmute samphng period, where

good agreement was observed.

Table 4-4 - FTIR Systems Validation *
Samplmg locations and. conﬁguratlons were as follows:

FTIR1: ~  Scrubbér inlet, filter in
FI'IR2 Scrubber mlet ﬁlter in

"”11/19/96 TI51] 1,
11/19/96 11:56

11/19/96 12:02
11/19/96 12:07

11/19/96 12:12

* All concentrations, as labeled accordmg to which systém had done the analysis (e.g., HCl 1 corresponds :
to hydrochloric acid concentrations reported by FTIR1, HCI-2 by FTIR-2, etc.) are in ppmv. Those
compounds whose values fell below its reportable concentration limit are listed as “ND”, meaning not
detected. ‘Timestamps are in central standard time.

As was the case for test #1, a visible plume was apparent throughout test #2 even though
no vaporous NH; or HF was observed when sampling with filters. The filter was then
removed from FTIR2 to achieve the test #2 configuration. Table 4-5 summarizes the data

over the approximate one hour testing period.
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Table 4-5 - Test #2 Data.
Sampling locations and configurations were as follows:
FTIRI: ~ Scrubber inlet, filter in

' Sfcrubber inlet, filter ¢

11/19/96 12 23 3 ’688 7.869 (0.040
11/19/96 12:28(3.204  |7.467
11/19/96 12:34]2.526 |6.35
11/19/96 12:39(2.112  6.759
11/19/96 12:4512.592 |6.818
11/19/96 12:50{2.243  |6.217
11/19/96 12:55[2.148  |5.938
11/19/96 13:01)2.107 |5.4
11/19/96 13:06]2.274 _|5.929 , v
* All concentraﬂons, as labeled accordmg to whlch system had done the analysxs (e.g., HCl-1 corresponds

to hydrochlonc acid conceritrations; Tepok ed _by ; Q!-Z by FT]R—Z etc.) are inppmv, . Those .. .
compournds whose values’ fell below its reportable concentration’ lumt are listed 2 as’ ‘ND” THeaning 'not

detected. Timestamps are in central standard time.

The data again confirmed the presence of ammonium chlonde as the primary particulate
consutuent in the exhaust stream. The one-to-one HCI/NH3 correspondence was not
strictly followed because of the considerable aerosol loading of the FTIR1 filter before
this test was conducted. The conclusion reached after tests #1 and #2 was that the visible
plume can be attributed to the emission of NH,Cl. Subsequent tests were thus geared

towards isolating the primary sources of both NH; and HCI.
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4.2.3 Test #3: Characterize Aerosols at Scrubber Inlet with HCI Storage Tanks
Closed

With both FTIR systems already sampling the scrubber inlet in the test #2
configuration, the expected pnmary source of HCl in the exhaust stream, the HCl storage
tanks, was dampered and the etmsswns momtored Table 4= 6 summanzes the test data,
which includes 15 minutes of samphng pnor to tank closmg and about 45 minutes of

sampling thereafter.

Table 4-6 - Test #3 Data,. R S
Sampling locations and conﬁguratlons were as follows

FTIR1: Scrubber l_nlet, filter in

11/19/96 13:06

11/19/96 13:11 [1.974

11/19/96 13 17V
* [}

ll/l9/96 13 22 0. L 14, . .
11/19/96 13:280.3201 |2.76 0.153 {1.953 [ND .- [ND
11/19/96 13:33{0.0785 |2.352 (0.2717 [1.793 |ND ND
11/19/96 13:3810.0634 {2.088 [0.4776 {1.839 |ND ND
11/19/96 13:4410.0516 |1.906 0.5106 |1.731 |ND ND
11/19/96 13:49]0.0463 {1.932 ]0.5637 {1.821 [ND ND
11/19/96 13:55]0.048 [2.085 [0.5287 {1.846 |ND ND
11/19/96 14:00(0.0423 [2.207 [0.4552 {1.896 |ND ND
* A1l concentrations, as labeled according to which system had done the analysis (e.g., HCI-1 corresponds
to hydrochloric acid concentrations reported by FTIR1, HCI-2 by FTIR-2, etc.) are in ppmv. Those

compounds whose values fell below its reportable concentration limit are listed as “ND”, meaning not
detected. Timestamps are in central standard time.

It was apparent that excess vaporous HCl was present in the exhaust stream before the
tanks were closed, as evidenced from the data reported by FTIR1 (with filter). FTIR2
(without filter) also showed considerably larger HCl concentrations than NH;
concentrations. However, the HCI emissions were observed to be greatly reduced as the
storages tanks were dampered shut. In addition, the NH; concentrations measured at
FTIR1 became detectable at this point. As the excess HCl was being cut off, the

equilibrium of the NH4Cl formation/dissociation reaction (eqn. (1) in section 4.2.1) was

Intel Confidential 24




being shifted toward dissociation. Therefore, ammonia previously tied up in aerosols

(™

were being “released” back into its vapor state. Figure 4-2 graphically shows this drastic
effect. It is also important to note that the visible plume witnessed during this test had
begun to d1s31pate 1mmed1ately after the HCI storage tanks were closed. The plume
" became mv151b1e 1o “the’ human eye roughly 2-3 hours after that Tt could ‘then be
concluded that the storages tanks constituted a major source of vaporous HCI1 which,
when combined with those exhaust streams containing significant quantities of vaporous

NHj3, produced aerosols seen as particulates exiting the stack.

Fig. 4-2: Simultaneous FTIR Sampling of Scrubber Inlet during 11/1996

54 N [ HO-1: HOI with filter
| — HCl-2: HCl without filter
S NH3-1: NH; with filter

-~~~ NH3-2: NH, without filter

Concentration of contaminants (Ppm).

3 -

T HCI-2
294 v [ e TT~——— .

| R B 2 NH3-2
14

O tanks closm{: _ ~NH3-T

e HCI-1
0 ™ T - ] "h‘ . B ] LI . 1 * 1
13:12 13:26 13:40 13:55
Time of day

&
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42.4 Test #4: Characterize More Sources of HCI and NH; at AWN Exhaust

The test #4 configuration was enacted to pinpoint another potential source of HCI
that could contribute to the NH4Cl formation in the exhaust system. Simultaneous
sampling of the AWN exhaust with both FTIR systems was done for a 35 minute period.
The results (Table 4-7) show measurable levels of HCl and NHs, bi,rg in the sub-ppm
range. Therefore, the particulate generation in the entire exhaust was not greatly

influenced by this source.

Table 4-7 - Test #4 Data.

Sampling locations and qonﬁgurations were as follows:
FTIR1: AWN exhaust, filter in

FTIR2:

11/19/96 16:26 ]0.037 [0.1416 |0.3006 [0.3828 [ND ND
11/19/96 16:31 0.0356 [0.1227 [0.2661 |0.379  [ND ND
11/19/96 16:37 |0.0479 10.1158 [0.2911 |0.3966 |ND ND
11/19/96 16:42 ]0.032 ]0.0988 0.278 [0.3966 |ND ND
11/19/96 16:47 [0.046 [0.1079 |0.2999 [0.4033 [ND ND
11/19/96 16:53 [0.04  [0.0967 |0.3443 [0.4446 |ND ND
11/19/96 16:58 ]0.0437 [0.0982 10.3664 0.4647 |ND ND ‘

* All concentrations, as labeled according to which system had done the analysis (e.g., HCI-1 corresponds
to hydrochloric acid concentrations reported by FTIR1, HCI-2 by FTIR-2, etc.) are in ppmv. Those
compounds whose values fell below its reportable concentration limit are listed as “ND”, meaning not
detected. Timestamps are in central standard time.
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4.2.5 Test #5: Characterize Aerosols at Scrubber Inlet during HF Processing

The scrubber inlet was monitored during an HF processing run to chart the
expected rise in NH; emissions (and possibly, aerosol formation, depending on how much
HCl was present) C01nc1dent W1th thls event, the HCl storage tanks closed dunng test #3
atnpling

period. A marked rise in NH3 was noticed at various points throuOhout the test | There

was re-opened Table 4-8 summanzes the data collected durmg the 2.5 hour

was, of course, a large mcrease in HCI corresponding to when the storaoe tanks were

opened. Much of the NH3 a.lready present in the exhaust (as measured by FTIRl) ‘was

consumf:d as aerosols after the

IC eitered the exhanst sysietn.” Figure 4-3 hows these

effects grapmcauy.

Table 4-8- th #5 Data o

Sarnplmg locatlons and conﬁguratlons were as follows |
FTIR1: Scrubber inlet, filter in

FTIR2: Scrubber inlet filter out

| 11/19/96 17:04 [ND__
11/19/96 17:09 [ND

11/19/96 17:14 |ND
11/19/96 17:20 [ND
11/19/96 17:25 |ND
11/19/96 17:31 [ND
11/19/9617 36[ND 0.

11/19/96 17:41 [N
11/19/96 17:47 |[ND .
‘:1/19/96 17: 52 D |05 2
b ] % G
11/19/96 17:58 |N

11/19/96 18:03 [ND
11/19/96 18:08 [ND
11/19/96 18:14 |ND
11/19/96 18:19 [ND
11/19/96 18:25 [ND
11/19/96 18:30 [ND
11/19/96 18:36 [ND
11/19/96 18:41 |ND
11/19/96 18:46 |ND
11/19/96 18:52 [ND
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11/19/96 18:57 [ND _ |2.396 |0512 2337 |ND
11/19/96 19:03 [ND  [2.549 |1.871 [3.886 |ND
11/19/96 19:08 [ND  [2.408 |1414 [3.417 |ND
11/19/96 19:13 [ND  [2.55  [0.8804 [2.937 [ND
11/19/96 19:19 [ND  [3.411 (03775 [2.876 [ND
11/19/96 19:24 [ND  |3.302 - |0.165 |2.797 - [ND -
11/19/96 19:30 [ND  [3.71, [0.0405 [2.559 . |ND
11/19/96 19:35 |[ND  [3.113  [0.0993 [2.322 |ND
11/19/96 19:40 [ND  [3.104 [0.124 [2262 |ND
11/19/96 19:46 [ND  [2.979 01169 [2.186 |[ND
11/19/96 19:51 [ND  [2.347 04377 [2.222 |ND
11/19/96 19:57 [ND  [2.818 0298  [2.306  ‘|ND

é%%%éﬁ%%%%%%

L R AL concentraﬂons as labeled .according to which system| had done. the .analysis (e.g., HCl—l corresponds

‘toh hydrochlonc acid concentrations reported by FTIR1, HCI-2 by FTIR-2, etc.) are’ m ppmv. Those
compounds whose values fell below its reportable concentration limit are listed as “ND” , meaning not
detected. Timestamps are in central standard time.

Fig. 4-3: Sirmuitcneous FTIR Sampling of Scrubber Inlst during 1171996

7 - H Cl-2: HCl without filter
8 - ~==-=HCl-1: HCl with filter (not detected)
g - : AT NH3-2: NH3 wi’rhqgt filter
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o 31 \
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= 2 i:‘.\- 7 " .
o T NH3-2
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/] -
1 ~—HCl fanks open
0 S e S e e I e ma— (Y
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Intel Confidential 28



DRAFT Rev 1.0 1/10/97

4.2.6 Test #6: Locating Major Sources of NH; during HF Processing and KD160
Blowdown

Monitoring for major sources of ammonia began at a sampling point consisting of
the combined exhausts from the HF Processing Room, the KD100 Shurry, and the HF
Storage tanks. As FTIR1 analyzed the exhaust at that location (without filter), FTIR2
(also without filter) remained at the scrubber inlet to monitor the entire exhaust. An HF
processing event, followed by a KD100 blowdown occurred during the 3 hour sampling
period, as displayed in Table 4-9 and Figure 4-4. It should be noted that the NH;
concentrations reported by FTIR2 was expected to be considerably lower than reported by
FTIR1 because the FTIR2 sampling location included the combirned exhaust from all
available sources. Therefore, the NH; concentrations observed at the FTIR1 location was
diluted before reaching the FTIR2 location. In addition, the HCI concentrations reported
- by FTIR2 was expected to be much higher than reported by FTIR1 because the FTIR2
location included the exhaust from the HCI storage tanks (the FTIR1 location contained
no auxiliary sources of HCl). However, the NH3 concentration trends associated with HF
- processing and KD 100 blowdowns were expected to be precisely correlated between both

sampling locations.
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( Table 4-9 - Test #6 Data. '

i Sampling locations and configurations were as follows:
FTIR1: HF process + KD100 slurry + HF storage tanks, filter out
FTIR2: Scrubber inlet, filter out ’

11/20/96 11:30 [ND  [13. . . )
11/20/96 11:36  IND  |12.89 [8.632 [2.357 [ND |ND
11/20/96 11:41 |ND  (14.36 [8582 [2.181 |ND [ND
11/20/96 11:46 IND  114.69 [8.453 [2.347 |ND [ND
ND
ND

1/20/9611:52 [ND
0/96 12:03  [ND
11/20/96 12:08 |ND
111/20/96 12:14 NI

11/20/96 12:19 - [N
11/20/96 12:24

11/20/96 12:30 [ND
11/20/96 12:35 [ND
11/20/96 12:40 |ND
11/20/96 12:46 |ND
11/20/96 12:51 |ND
11/20/96 12:57 |ND
11/20/96 13:02 |ND

11/20/96 13:18 [ND 1097 [30.18 |[5.289 [ND
11/20/96 13:24 |ND 9.401 (1598 (253 ND
11/20/96 13:29 |ND 8.629 11423 |1.786 |ND
11/20/96 13:34 |ND 6.567 [16.49 [1.841 |[ND
11/20/96 13:40 |ND 5.743 [23.66 {2.949 (ND
11/20/96 13:45 |ND 5.614 (2122 (2.404 |ND
11/20/96 13:51 |ND 6.853 [22.74 [2.962 [ND
11/20/96 13:56 |ND 7.536 |14.82 [1.374 |ND
11/20/96 14:01 [ND 8.063 (1432 [1.027 |ND
11/20/96 14:07 |ND 7.806 [14.08 10.7923 |ND
11/20/96 14:12 |ND 7.742  (13.83 ]0.7909 |ND
11/20/96 14:17 |ND 8.632 |14.74 (0.8074 |ND
11/20/96 14:23 [ND 8.008 ]20.15 }1.733 |ND

' * All coneentrations, as labeled according to which system had done the analysis (e.g., HCI-1 corresponds
# ‘ to hydrochloric acid concentrations reported by FTIR1, HCI-2 by FTIR-2, etc.) are in ppmyv. Those

“EEEEERERERERE:

compounds whose values fell below its reportable concentration limit are listed as “ND”, meaning not
detected. Timestamps are in central standard time.
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Fig 4-4: FTIR Sarrpling of NH, Souroes ond Scrulder Inlef auring 112026
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4.2.7 Test #7: Locating More Sources of NH; at HF Filtrate/Sludge Tank Exhaust
FTIR1 was relocated to a sampling port servicing the HF filtrate/sludge tanks

exhaust for test #7. FTIR2 continued to monitor the scrubber inlet. Table 4-10 displays

the data, which show that these tanks prov1ded only a mmor contnbutlon to the overall

NH3 emissions.

Table 4-10 - Test #7 Data.

Samphng locations and conﬁguratlons were as follows

11/20/96 15: 07 ] 3.275 2.0¢
11/20/96 15:13  |0.0178  {8.889 2.029
11/20/96 15:18  ]0.0194  |9.085 1.76

11/20/96 15:24  [0.0159  |8.045 1.559
11/20/96 1529 ]0.0175  |8.109 1.545
11/20/96 15:34  [0.0113  [8.125 1.516
11/20/96 15:40  10.0118  [9.201 1.495
11/20/96 15:45  [0.0164  |7.845 1.48

11/20/96 15:51  0.011 8.415 1.462
11/20/96 15:56  [0.013 8.564 1.447
11/20/96 16:01  j0.0119  |7.942 1.444
11/20/96 16:07 [0.0102  [6.008 1.434
11/20/96 16:12  [0.0203  [6.929 1.426
11/20/96 16:18  |0.0099  6.979 1.418
11/20/96 16:23  |0.0175  |7.818 1.421
11/20/96 16:28  [0.0185  |8.996 1.412
11/20/96 16:34  |0.0188  |8.803 1.405
11/20/96 16:39  |0.0191  |9.474 1.399
11/20/96 16:45  [0.0109  [10.03 1.397
11/20/96 16:50  [0.015 10.63 1.392
11/20/96 16:55  [0.0092  [9.399 1.379
11/20/96 17:01  [0.016 8.66 1.373
11/20/96 17:06  [0.0204  {9.339 1.367
* All concentrations, as labeled accordmg to which system had done the analysis (e.g., HCI-1 corresponds

to hydrochloric acid concentrations reported by FTIR1, HCI-2 by FTIR-2, etc.) are in ppmv. Those
compounds whose values fell below its reportable concentration limit are listed as “ND”, meaning not

detected. Timestamps are in central standard time.
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4.2.8 Test #8: Scrubber Efficiency
Of particular interest was the efficiency of the wet scrubber in eliminating gaseous @

HCI before exhausting to the atmosphere. Since aerosol emissions were not expected to
be efficiently reduced by the scrubber, the simultaneous inlet/outlet sampling was
performed with both FTIR systems equipped with particulate filters. That way, only
vaporous HCl would be monitored. Since aerosols in considerable quantities were known
to be present in the exhaust throughout the test, some HCI losses (the percentage, of
which, cannot be precisely determined) were expected due to interactions with the loaded
filters. Therefore, the HCI scrubber efﬁc1en01es hsted in Table 4 11 and chartnd in
Figure 4-5 are not entirely representanve of the actual efﬁc1enc1es that would be

encountered in a segregated acid/ammonia exhaust stream, but serve as estimates.

Table 4-11. Test #8 Data. ‘

Sampling locations and configurations were as follows:
FTIR1: Scrubber outlet, filter in
FTIR2: Scrubber inlet, filter in

11/20/96 18:00 ND ND 0

11/20/96 18:06 00346 (3257  loos15  [0.0888  |ND ND 0.989
11/20/96 18:11 00483 |2519  loose7  |ooses  |ND ND 0.981
11/20/96 18:16 00427 1855 |oo730  loosos  |ND ND 0.977
11/20/96 18:22 00449 [1376  |oo793  |o.0819  |ND ND 0.967
11/20/96 18:27 00416 [1.09 00951  |oose2  [ND ND 0.962
11/20/96 18:33 00469 [1218  [o.0936  [0.089 ND ND 0.961
11/20/96 18:38 00435 |2226  |oo743  |oo777  |ND ND 0.980
11/20/96 18:43 0042|2125  |ooss6  [o1089  |ND ND 0.980
11/20/96 18:49 00426 |1557  |oos2s {01711 |ND ND 0.973
11/20/96 18:54 0038|2766  |00659  [0.0876  |ND ND 0.986
11/20/96 19:00 00352  [3.49 ND 00921  |ND ND 0.990
11/20/96 19:05 00267 |a167  [ND 00727  |ND ND 0.994
11/20/96 19:10 00333 434 ND foosss  |ND ND 0.992
11/20/96 19:16 0.0389 |46 ND 00742  |ND ND 0.991
11/20/96 19:21 00429 |4147  |ND 0.0668  |{ND ND 0.990
11120196 19:27 00431 3387 [ND 00688  |ND ND 0.987
11/20/96 19:32 00306  [3.403  [ND 0.0618  |ND ND 0.991
11/20/96 19:37 00302  [3467  |ND 00611  |ND ND 0.991
11/20/96 19:43 00473 [4.19 ND 0.0683  |ND ND 0.989
11/20/96 19:48 0039 3821  |ND 00585  [ND ND 0.990
11/2096 19:54 00376  |448  |ND 00574  |ND ND 0.992
11/20/96 19:59 00414 [5196  |ND 0.053 ND ND 0.992
11/20/96 20:04 00435  |4319  |ND 00627  |ND ND 0.990
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11/20/96 20:10
11/20/96 20:15
11/20/96 20:21
11/20/96 20:26
11/20/96 20:31

111/20/96 20:37

11/20/96 20:42
11/20/96 20:48
11/20/96 20:53
11/20/96 20:58
11/20/96 21:04
11/20/96 21:09
11/20/96 21:15
11/20/96 21:20
11/20/96 21:25
11/20/96 21:31
11/20/96 21:36
11/20/96 21:42

(112096 21:47
11/2096 21:52

1120196 21:58
11/20/96 22:03
11/20/96 22:09
11/20/96 22:14
11/20/96 22:19
11/20/96 22:25
11/20/96 22:30
11/20/96 22:36
11/20/96 22:41
11/20/96 22:46
11/20/96 22:52
11/20/96 22:57
11/20/96 23:03
11/20/96 23:08
11/20/96 23:13
11/20/96 23:19
11/20/96 23:24
11/20/96 23:30
11/20/96 23:35
11/20/96 23:40
11/20/96 23:46
11/20/96 23:51
11/20/96 23:56
11/21/96 0:02

11/21/96 0:07

11/21/96 0:13

11/21/96 0:18

11/21/96 0:23

11/21/96 0:29

11/21/96 0:34

11/21/96 0:40

1.841
2.291
2.685
3.007
3.327
3.284

[pie

3.835
3.596
3.113
4.905
4.209
4.039

. 14.062
14941

4.716

(4619

5.098

. |5.004
|5.414
5017

5.453
5.723
57
4912
5.309
4.979
5.442
1.519
0.5173
0.3837
0.3571
0.5069
2433
3.899
2.389
3.296
2.635
2.398
2.13
2.218
1.546
1.815
1.454
1.681
1.461
2.291
2.29
2.294
0.4014
0.3393
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11/21/96 0:45
11/21/96 0:50
11/21/96 0:56
11/21/96 1:01
11/21/96 1:07
11/21/96 1:12
11/21/96 1:17
11/21/96 1:23
11/21/96 1:28
11/21/96 1:33
11/21/96 1:39
11/21/96 1:44
11/21/96 1:50
11/21/96 1i55
11/21/96 2:00
11/21/96 2:06
11/21/96 2:12
11/21/96 2:17
11/21/96 2:22
11/21/96 2:28
11/21/96 2:33
11/21/96 2:39
11/21/96 2:44
11/21/96 2:49
11/21/96 2:55
11/21/96 3:00
11/21/96 3:05
11/21/96 3:11
11/21/96 3:16
11/21/96 3:22
11/21/96 3:27
11/21/96 3:32
11/21/96 3:38
11/21/96 3:43
11/21/96 3:49
11/21/96 3:54
11/21/96 3:59
11/21/96 4:05
11/21/96 4:10
11/21/96 4:15
11/21/96 4:21
11/21/96 4:26
11/21/96 4:32
11/21/96 4:37
11/21/96 4:42
11/21/96 4:48
11/21/96 4:53
11/21/96 4:59
11/21/96 5:04
11/21/96 5:09
11/21/96 5:15
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11/21/96 5:20 04185 [3.502 5.607 IND ND 0.950
11/21/96 5:26 04082  [2.854 3952 ND ND 0.922
11/21/96 5:31 04374 1959 2711 ND ND 0.922
11/21/96 5:36 04496  |1.264 1.918 ND ND 0.942
11/21/96 5:42 04651  0.8262 1.485 ND ND 0.931
11/21/96 5:47 04939  [0.674 1.231 ND ND 0.919
11/21/96 5:53 04538  [2.768 1.919 ND ND 0.960
11/21/96 5:58 04233 [|2.029 3372 ND ND 0.945
11/21/96 6:03 04552 |1.423 2393 ND ND 0.933
11/21/96 6:09 04717 |11 1.793 ND ND 0.893
11/21/96 6:14 04619  [1.011 1.681 ND ND 0.936
11/21/96 6:20 05007  |0.8754 1.535 ND ND 0.914
11/21/96 6:25 04362  [07365  [1.368 ND ND 0.917
11/21/96 6:30 04505 . 06392  [1.166 ND ND 0.504
2196636 ¢ ooadr  oasi o fosits |ioww ' fwp ND  os02
11/21/96 6:41 01011 04868  |0.4858 0.8919 ND ND 0.792
11/21/96 6:47 00557 los5048 03459 [o.7741 ND ND 0:890
11/21/96 6:52 00507 04654 [0317  Joeos ND ND {0.891
11721/96 6:57 00617 - 104796  |0.2898  |0.6558 ND ND 0.871
11/21/96 7:03 00828 . (04747 o290 0.6246 ND ND 0.836
11/21/96 7:08 00296 - los278 o256  fos721  |ND ND 0.944
11/21/96 7:14 _ |0.036 04949  [0.2474 05401  |ND ND 0.927
11/21/96 7:19 00311 los196  [0.2667 05164 ND ND 0.940
11/21/96 7:24 00455 (04798  [0.2876 05015 ND ND 0.905
11/21/96 7:30 00399  {oso9s  [o.2s01 0.4814 ND ND 0.922
11/21/96 7:35 00427 04718  |0.2428 0.4699 ND ND 0.909
11/21/96 7:41 00426 04671  |o.1969 0.4597 ND ND 0.909
11/21/96 7:46 00449 04552  [0.1764 0.4237 ND ND 0.901
11/21/96 7:51 00263  |04555  |0.1395 0.4042 ND ND 0.942
11/21/96 7:57 00384  l0499 0.1078 03908 ND ND 0.923
11/21/96 8:02 00376 05579  |0.0954 03758 ND ND 0.933
11/21/96 8:08 00326  |0.699 0.0624 03613 ND ND 0.953
11/21/96 8:13 00333  [09516  [0.0534 03321 ND ND 0.965
11/21/96 8:18 00644  |1.069 ND 0.3213 ND ND 0.940
11/21/96 8:24 00431  |1.393 ND 03106 ND ND 0.969
11/21/96 8:29 0.0397  |1.565 ND 0.2937 ND ND 0.975
11/21/96 8:34 0.039 1.65 ND 0.2031 ND ND 0.976
11/21/96 8:40 00487  |1.869 ND 0.2764 ND ND 0.974
11/21/96 8:45 00445  [1.813 ND 0.2785 ND ND 0.975
11/21/96 8:51 00385  |1.679 ND 0.2647 ND ND 0.977
11/21/96 8:56 0.037 1.354 ND 02721 ND ND do.973
11/21/96 9:01 00217  |1.255 ND 0.2604 ND ND 0.983
11/21/96 9:07 00327  |1.105 ND 0.2563 ND ND 10.970
11/21/96 9:12 0.0436  |1.043 ND 0.2551 ND iND 0.958
11/21/96 9:18 0.0187  Jo9301 |ND 02513 ND ND 0.980

* Al con;:emrations, as labeled according to which system had done the analysis (e.g., HCI-1 corresponds to hydrochloric acid
concentrations reported by FTIR1, HCI-2 by FTIR-2, etc.) are in ppmv. Those compounds whose values fell below its reportable
concentration limit are listed as “ND”, meaning not detected. Timestamps are in central standard time.
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Fig 4-5: HQ Scrulcer Efficiency Startingon 112006
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The variations in scrubber efficiency cannot be attributed to a single cause, but is
probably dependent upon several factors associated with both the sampling system and
the scrubber itself. For instance, it has been shown in general cases’ that the scrubber
efficiency is exponentially dependent on its acid loading in the vapor phase. This is
depicted in Figure 4-5a, where the scrubber efficiency drastically decreased when the HCl
input loading fell below 0.5 ppm. Competing with this behavior is the thermodynamics

involved with aerosol formation/dissociation. Both filters used throughout test #8 were

2 Method 301 Validation of Extractive FTIR at Wet Scrubbers, Radian International LLC, in preparation.
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% later analyzed for particulates after the overnight sampling period (the results are included
in Appendix A, which indicates that NH4Cl was the primary constituent in the exhaust
stream). It was found that the inlet filter contained twice as much particulates per volume
than the outlet filter, leading to an average aerosol removal efficiency of 50%. Therefore,
it can be assumed that the HCI vapor entering the scrubber was not solely remioved by the
HCl/water interactions commonly encountered in a wet scrubber, but would interact with
the aerosols being formed/removed in the scrubber, as well with the aerosols deposited on
the sample filters, as previously mentioned. Unfortunately, insufficient information is
available to describe a definite correlation between these effects. For the purposes *of this
report, an estimate of the overall scrubber efficiency was obtained by averaging all the

efficiencies computed throughout test #8. That value came out to be 95%.

Fig. 4-5a: Acid Scrubber Efficiency vs. Input Loading
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4.2.9 Test #9: Characterize NH; Emissions at KD100 Slurry

The final two tests (#9 and #10) involved monitoring the NH; emissions at more
concentrated sources. Test #9 utilized only FTIR1 and sampled the KD100 slurry
~exhaust. Table 4-12 summarizes the results over the 1.5 hour sampling period, where
considerable -amounts of NH; were observed without the presence of HCl. Fi‘g;ire 4-6

graphs the concentration trends through two KD100 blowdowns.

Table 4-12 - Test #9 Data.

+:Sampling locations-and configurations were as follows:...; .24 «
FTIR1: KDlOO Slun'y ﬁlter out

‘11/21/96 1’5 47' ND ) ‘20;0?2 ND
11/21/96 15:53 [ND  |16.18 - |ND
11/21/96 15:58 |[ND  |13.58 [ND
11/21/96 16:03 [ND [11.74 |ND
11/21/96 16:09 [ND  [10.51 |ND
11/21/96 16:14 [ND  |9.449 |ND
11/21/96 16:19 [ND  [8.538 |ND
11/21/96 1625 [ND  |7.784 |ND
11/21/96 16:30 [ND  |7.148 |ND
11/21/96 16:36 [ND  |6.495 |ND
11/21/96 16:41 [ND 4335 |ND
11/21/96 16:46 |ND  |18.34 |ND
11/21/96 16:52 [ND  |54.26 [ND
11/21/96 16:57 [ND  [26.85 |ND
11/21/96 17:03 [ND  |19.85 |ND
11/21/96 17:08 |ND  [1647 |ND
11/21/96 17:13 [ND __ ]15.07 _|ND

* All concentrations are in ppmv. Those compounds whose values fell below its reportable concentration
limit are listed as “ND”, meaning not detected. Timestamps are in central standard time.
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Fig 4.6: FTIR Sarrdling of KD100 Slurry Exhaust during 112156
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4.2.10 Test #10: Characterize NH; Emissions at HF Reaction Tank
For test #10, FTIR1 was relocated to a sampling port dedicated to an HF reaction

tank. A 2.5 hour monitoring period was allotted to track the NH; emissions from this
concentrated source. Table 4-13 and Figure 4-7 include the NH; concentrations observed
during this sampling period. It is clear that significant NH; concentrations are also

present in this exhaust.

Table 4-13 - Test #10 Data.

Samphng locations and conﬁguranons were as follows:

FTIRl: HF reaction tank, filter out

11/21/96 1724 |ND
11/21/96 17:30  |ND
11/21/96 17:35  |ND
11/21/96 17:40  |ND
11/21/96 17:46  |ND
11/21/96 17:51  |ND
11/21/96 17:56  |ND
11/21/96 18:02  [ND
11/21/96 18:07  |ND
11/21/96 18:13  |[ND
11/21/96 18:18  |ND  [4799  |ND
11/21/96 18:23  |ND
11/21/96 18:29  |[ND
11/21/96 18:34  |ND
11/21/96 18:40  |ND
11/21/96 18:45  |ND
11/21/96 18:50  [ND
11/21/96 18:56  |ND
11/21/96 19:01  |ND
11/21/96 19:07 _ JND

11/21/96 STRD)

ND
11/21/96 19:17 ND 74.24 ND
11/21/96 19:23 ND 76.03 ND
11/21/96 19:28 ND 61.06 ND
11/21/96 19:33 ND 63.09 ND
11/21/96 19:39 ND 65.99 ND
11/21/96 19:44 ND 55.07 ND

* All concentrations are in ppmv. Those compounds whose values fell below its reportable concentration
limit are listed as “ND”, meaning not detected. Timestamps are in central standard time.
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Fig 4.7: FTIR Sarrding of HF Reaction Tank Exhaust auring 112106
160 -~

HQ ond HF were
1 Inot detected

“pH )eld t0 8.4 starting here

Concentration of contaminants (ppm),fj'

o
1 L

T
17:16 17:45

| : ! 1 1
18:14 18:43 19:12 19:40

Time of cay

Intel Confidential 43



5.0 Conclusions

Table 5-1 summarizes the results obtained from the tests described in Section 4.0,
keeping in mind that the objectives of this program were to identify the primary cause of
the particulates seen escaping the scrubbed exhaust system and to pinpoint all other major
sources of HCl, HF and NHs.' Based on the observations made thrqu_ghout this test
matrix, it can be concluded that the visible plume exiting the scrubbed stack is primarily
comprised of NH4Cl aerosols. This conclusion is further supported by the results of the
particulate filter analysis . (Appendix A), which indicate ammonium chloride
concentrations 500 times greater than ammonium fluoride or lime. The -aerosols are
formed before the exhaust reaches the wet scrubber, at a point were the major HCI
sources (the exhaust from the HCI storage tanks) and the NH; sources combine. A
segregation of these two exhausts is recommended in order to eliminate the appearance of

a plume at the stack exit.
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1

Table 5-1 - WTF Exhaust Characterization

verify presence of aerosols and

NH,C] identified as primary-
particulate; FI‘IR analysis
supported by partlculatc analysis
iple filters

NHLCI identified as pnmary

, _characterize @~ parUculate at scrubber inlet
3 characterize aerosols with HCl | Primary source of HCl identified
storage tanks dampered close as HCl emissions reduced at
scrubber inlet when storage tanks
closed; plume dissipates
4 characterize more potential Minor source (siib-ppm) of HCI,
sources of HC], NH; and aerosols NH3, and NH,4Cl1 ,
5 characterize aerosols during HF Definite NH; fluctuations at

processes

locating mar sources of NH;
during HF processing and KD100
Blowdown

scrubber inlet; HC1 emissions
increased greatly when HCl
storage tanks were reopened

HF process + KD100 slurry + HF
storage exhaust provided major
source of NH; which fluctuated

with processes

7 locating sources of NH3 and HF HF filtrate/sludge tanks exhaust
provided minor source(<3 ppm)

of NHj3
8 scrubber efficiency test Estimated avg. efficiency: 95%;

characterize NH; emissions

significant amt. of aerosols

| slurry provided major
source of NHj;

10

characterize NH; emissions

HF reaction tank provided major
source of NHj;

*HF concentrations were found to be below detection limits at all sampling locations.
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CUB Ammonia Scrubber

Obijective:

Install a dedicated ammonia exhaust system (EXAM) in the CUB to address
the following areas:

1. Visible plume from the CUB scrubber system stack.

2. Potential for nuisance odors.

3. Potential exhaust air entrainment into MUA intakes.

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

Status:

Preliminary programming efforts are complete. An audit of the F12 ammonia exhaust
(EXAM) system and subsequent comparison to the F11 CUB system showed similar
equipment and therefore similar emission sources. Past testing performed by Radian at F12
showed that the primary source of that visible plume was Ammonium Chloride (NH4C]),
with the HF treatment system and the Cyanide Destruct System (CDS) being the primary
sources of ammonia (F12 has since ceased operation of the CDS). The bulk HCI tank and the
Ultrapure Water (UPW) regeneration activities were the primary sources of HCI in the ‘
exhaust stream. The NH4Cl forms in the ductwork when the NH3 and HCI meet and are then
passed through the ductwork and scrubber in aerosol form, causing a visible plume 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 lab and Nalco), lending
support to the theory that the F12 and F11 systems are comparable.

There was some speculation that ammonium fluoride (NH4F) could also be part of the visible
plume, but F12 testing as well as the analysis of the F11 sample show no NH4F or free HF.

An additional source of the visible plume may also be water vapor. Based upon current
velocities (230 fpm) through the F11 scrubber (from 3/18/2002 EBI report), the mist
eliminator in the scrubber is passing water droplets well in excess of design size (about 10
microns). F12 experienced a similar problem and installed plates in front of the mist
eliminator to effectively increase the velocity through that device. The orifice was sized so
that the air 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
common problem for scrubbers not operating at design capacity and that the installation of
the “orifice” plate is the most cost effective way to address the issue. Condensation may also
be a source of water vapor exiting the stack during the colder months, but based on the height
of the stack exposed to the elements, this is likely not a major contributor.
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As far as the potential for nuisance odors, F12 testing showed sporadic concentrations of
ammonia (NH3) at the scrubber inlet and outlet greater than both the lower threshold value
(0.038ppm) 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 outlet.

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 velocities through the stack vs. the design velocities, and the NH4C] aerosols
passing through the scrubber, it is likely that corrosive emissions are exiting the stack and are
unable to enter the atmosphere and gain sufficient dilution before migrating 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 help 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 streams are being
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 stacks could be
added to the CUB roof, 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
committing to a CPA dollar figure.

Recommendations:

Option 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 on the HCI bulk tank, clean out the existing
NHA4CI 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 velocny 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
existing equipment may incur hidden operational concemns or reduce life
expectancy. System components will have to be idled down temporarily to tie-in

3

POU scrubbers. Many systems may be impacted in order to tie in POU scrubbers.

Ammonia and HC] 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




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 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
iterns 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.




F11S 6/2/00 Odor Evacuation Update

¥ Problem Statement:

F11S was evacuated on 6/2/00 from
11:30 to 13:30 due to chlorine odors
inside the factory at various locations.

6/9/00 GSS/F11
MRC NM GSS 1



Cause Analysis

$8 Root cause is still under investigation and may be associated
with the following potential source(s):

Al Scrubbed exhaust: chlorine used as a biocide treatment reacts
with ammonia to form gaseous chloramines, resulting in odors

A Cooling towers: chlorine is used as a biocide treatment, and
with high levels of evaporation, can result in chlorine odors

RAWS 128 duct investigation: scrubbed exhaust duct was viewed
with a boroscope on 6/5/00. No ammonia salt build up, or any
other formations were noted in the duct.

38 Bottom line: atypical winds from SE to NW resulted in
chlorine odors being entrained to the F11S make-up air
handler intakes

6/9/00 GSS/F11
MRC NM GSS



Current Status

3 Two Make-up air handlers (MAHs) serving F115
are currently off line
[AlThese air handlers do not have odor filtration
[RIBoth of these air handlers have intakes on the NE
end of the penthouse
3£ Current odor filtration tactics

[Al0One F11S MAH, with intakes at a known recirculation
zone, has odor filtration (50/50 blend C, KMnO,)

[A0One F11N MAH, with intake above the smoking area,
has odor filtration (C only)

6/9/00 GSS/F11
MRC NM GSS 3




Proposed Solutions

8 Increase work control for Cooling Tower &
Scrubber water treatment procedures

38 Investigate use of different type of biocides for
water treatment

38 Adding chemical odor filtration to F11S Make-up
Air Handlers

6/9/00 GSS/F11
MRC NM GSS



Water Treatment Changes

¥ Work control changes

[AlWe are evaluating the need to increase notification
prior to performing water treatment activities

3£ Chemical utilization changes

A Alternative chemicals under investigation include
ClO,, O, H,0,

[AAlternative chemicals range from 3X-10X the cost of
current chemicals

[AIOther safety and environmental issues exist with the
use of some of the alternate chemicals

6/9/00 GSS/F11
MRC NM GSS




Make-up Air Chemical Filtration

3 Would include addition of 50/50 C/KMNQ, filters to 8
remaining MAHSs serving F11S

8 50/50 Filter capability:
[~ Activated carbon: excellent organic odor filtration
RIKMNnO,: excellent Chlorine/Bromine filtration
[AINot effective against every type of odor

3 Associated cost
[AInitial install: $88K

[A10ngoing cost: $72K to $144K per year for materials, depending
on frequency of replacement (currently being evaluated)

6/9/00 GSS/F11
MRC NM GSS



Summary

3 Recommendations

[ANImplement increased water treatment work control
(WW?28)

[AlEvaluate use of different chemicals and their
associated costs (WW28)

3 Considerations

[AEstablish whether or not the frequency of evacuation
events warrants further preventive action

[AIFunding for increased water treatment chemical
costs and/or MAH odor filtration has not been

6/9/00 csfonecasted
MRC NM GSS




SWRO - Sustaining Projects

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

3.1) Project Products and Results
a) Description of Work

Option 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:

Option 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 1

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 24 dia. coated stainless steel (CSS) EXAM ductwork from fume scrubber to fan inlet with
flex connection.

e  Provide 24 dia. FRP exhaust ductwork from fan discharge including rectangular to round transition
with flex connection and control damper through roof. Provide (2) 45 degree wye branch
connection with stack. Extend stack height to be 30 LF above roof. Refer to CSA section for roof
penetration and opening, stack support structure and anchoring. Refer to electrical for lightning
protection.

¢ Provide 24” diameter CSS by-pass duct from scrubber discharge prior to ammonia scrubber fan
inlet to by-pass fan inlet. Reconfigure by-pass inlet section with 45 degree wye branch for
ammonia scrubber discharge tie-in. Provide backdraft damper.

e  Provide stack airflow analysis to confirm stack heights.

¢  Provide design capacity test for fan.

e  Support startup and FAT services for the ammonia scrubber system.

e New 1” 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.

e New 1” and 2” PCH AW drain line from scrubber to AWN system 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

s  Extend existing 30” dia. FRP exhaust duct discharge stack to 30 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 200ft, 1” EMT

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

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

Electrical — Option 2
e Tie in existing electrical to new VFD setup for scrubber. Re-utilize existing power to scrubber fan.

P2-2-0091
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CSA - Option 1

Note: A/E 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.

e Install 4°-8” x 5’8" x 47 6” thick concrete pad to accommodate the vertical fume scrubber.
Scrubber shall be anchored to the concrete pad. Confirm sizes and bolt pattern from scrubber
manufacturer.

e Install structural steel beam 8”d x 10’ lg (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.

e 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.

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

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

1&C — Option 1

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.
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 A¥D.

e Run all required conduit and wire from the PLC cabinet to the MCC’s for the two (2) re-circulation
pumps.

Terminate all PL.C wiring.

Run all required instrument air piping from the POC to the instrument.

Initiates SIPP with systemn owner and PLC owner during install and checkout.

Provide necessary OAT’s. The OAT shall consist of two main components, wiring check, and

B

S g

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.
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SWRO - Sustaining Projects

+ Participate in equipment level startup and system level functional testing.
o Attend regularly scheduled project construction meetings.
e  As-built contract drawings.

SI - Option 1

e 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.

s  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.

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

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

e  Create all necessary CIMPLICITY alarm messages and animations.

e  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 PL.C logic changes in affected PLC’s.

Attend FIT meetings as necessary.

1&C — Option 2

e 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.

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

o 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.

o Attend regularly scheduled project construction meetings.

e  As-built contract drawings.

SI — Option 2
e 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.
e  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.
Prepare SIPP’s and IRN’s for implementation of PL.C logic changes in affected PLC’s.
« Attend FIT meetings as necessary.
Design
¢ A&E to provide multiple discipline construction package.
e A&E to provide long lead material list.
Field Engineering During Construction
+ ]&C: 80 Hours.
s  Mechanical: 80 Hours.

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

P2-2-0091
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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

4. Division 11 — Equipment
a. Section 11542- Exhaust Scrubbers
5. Division 13 - Special Construction
a. Section 134XX- Fiber Optic Cable, Pneumatic Device Piping, Instrument
Tagging, System Integration, Instruments, Command Center Control
Console
b. Section 138XX- Instrumentation And Controls, Control Panels,
Programmable Logic Controllers, SCADA Hardware/Software, Electrical
And Controls Requirements For Packaged Equipment, Direct Digital
Control System
¢. Section 13930 - Fire Protection Systems
6. Division 15 — Mechanical
Section 15050 ~ Basic Mechanical Requirements
Section 15060 - Pipe And Pipe Fittings — General
Section 15061 - Piping Supports And Anchors
Section 15075 — Mechanical Identification
Section 15082 - Equipment, Vessels, And Piping Insulation
Section 15111 —~ Manual Valves
BA-22:(8) 1”
BA-22: (10) 27
BF-11:(6) 3”
CK-78: (2) 37
CK-24: (1) 2"
DA-13: (2) 2”
Section 15112 ~ High Purity Manual Valves
DA-23: (4) %”
Section 15142 — Copper Piping Systems
Section 15143 — PVC and CPVC Piping Systems
75’ 1"-ICW-PCH
40" 37-SCS-QCH
150’ 2”-AW-PCH
40’ 1”-AW-PCH
Section 15181 — Carbon Steel Piping Systems
125’ 1”-FP-AEB
Section 15235 — Plastic Tubing Systems
50’ %4-H2504-9DZ
Section 15236 —
50’ 27-OCHN (Double containment for the H2SO4 pH feed)
Section 15813 — Coated Stainless Steel Ductwork
Section 15815 — Fiberglass Reinforced Plastic (FRP) Ductwork
Section 15832 — Exhaust Fans
(1) 5000 acfm EXSC Exhaust fan, 25 hp with VFD
Section 15951 - Piping Systems Adjusting And Balancing
Section 15952 — Air Systems, Testing, Adjusting, and Balancing
Section 15995 — Systems Startup and Commissioning
7. Division 16 — Electrical Systems
a. Section 16265 — Variable Frequency Drives
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¢) Drawing and /or Diagrams:
1. Construction Documents to be provided by design.

d) Major Assumptions
1. Scrubber re-circulation pumps to be purchased with scrubber.
2. F11X Ammonia Scrubber design (dated 11/21/01) used as baseline for SOW.
3. Long lead equipment:

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
I, 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?OpenView& 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 Intel 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.

¢) 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
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SWRO - Sustaining Projects
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
The budget shall be established from requestor’s estimate.

3.5) Agreement/Signatures

 APPROVED BY PRINTED NAME
Project Manager: | Keith Coffee
Engineering: Jennifer Ahrens (M)
Andy Avery (M)

Mike Barrett (I&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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intal. ERT POSTMORTEM

EMERGENCY RESPONSE TEAM INCIDENT

ERT Number : 13028

Incident Datetime : 09/09/2000 01:36 PM Postmortem Datetime : 00/00/0000 00:00 AM
ERT Leader : WOOD WILLIAM.R

Incident Title : Sulfuric spill in CUB acid berm

Incident Reported Datetime : 09/08/2000 04:00 PM

Site : NEW MEXICO Category : Haz Materials
Campus : RIO RANCHO Sub Category : Corrosive
Building : RIO RANCHO CUB Severity 1

EHS Org : NM SMS ERT Labor Hours : 17

Area : GSS SUPPORT AREA ERT Coordinator : Glen Kilcup
Functional Area : CUB (Central Utilities Building) Physical Location : CUB sulfuic berm
False Alarm 3 Construction Related :[] Shift 1 07

Additional Details

Equipments involved Contributing Factors
Associated Owners Primary : Contractor Related
ERT Incident Details Sec:

During the initial fill of the new sulfuric tank at the cub, a leak developed on the outlet of the tank at the valve flange. A failed gasket
was the cause. The offload was stopped and the contractor who preformed the tank install was called. A pump was set up to transfer
the sulfuric from the new tank to the tanker in front of the CUB. The pump leaked sulfuric into the caustic berm in the caustic room,
pump leak was repaired and transfer continued. When what was believed to be all the sulfuric in the tank was pumped to the tanker,
the outlet flange was unloosened and sulfuric began to pour out into the sulfuric berm. Contractor evacuated the area until the
stream stopped. Contractor replaced the failed gasket. SUS ERT preformed confined space entry into the herm under the grating to
squeegee the herm. keers was then brought in to decon. the remainder of the berm. A water truck was commandeered and used to

pump large quantity of water quickly into the berm. This was pumped down to the AWN and Keers preformed the final decon of
berm. ERT stands down.

List Responders : ( Do not list names of injured parties )

Chronology of Response :

09/08/00 1600 Contractor notified ERT of spill

09/08/00 1700 ERT entry to squeege berm

09/08/00 1900 ERT compleates major removal of sulfuric

09/09/00 0900 ERT pumps large amounts of water into berm - pH now at 5
09/09/00 1130 Keers preforms decon

09/09/00 1330 Keers done - pH of berm at 8, incedent closed.

List device identity codes activated :

ERT Postmortem Report Postmortem Datetime
< Enter Investigation Results / Closure Report ( Lessons Learned ) / Postmortem of Incident >
ERT Incident Related ARs

Page 1 ERT Postmortem Printed On : 31-Dec-03 10:59:50 AM
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intel ERT POSTMORTEM

EMERGENCY RESPONSE TEAM INCIDENT

ERT Number 110770

Incident Datetime : 05/13/2000 11:56 PM Postmortem Datetime : 00/00/0000 00:00 AM
ERT Leader : GRILL JAMES.E

Incident Title : SUS/UPW HRROP NaOH Spill

Incident Reported Datetime : 05/13/2000 04:15 AM

Site : NEW MEXICO Category : Haz Materials
Campus : RIO RANCHO Sub Category : Corrosive
Building : RIO RANCHO CUB Severity 12

EHS Org : NM SMS ERT Labor Hours : 14

Area : GSS SUPPORT AREA ERT Coordinator  : Rick Deweese
Functional Area : CUB (Central Utilities Building) Physical Location : CUB Basement
False Alarm :T 1 Construction Related ;[ shift : 06

Additional Details

Eguipments Invoived Contributing Factors
Associated Owners Primary : Equipment/Component Related
ERT Incident Details Sec:

List Responders : ( Do not list names of injured parties )
Eddie Stout, Duane Stair, Ramon Carrasco, Abel Jimenez, Mike Beglau, Bill Cherryholmes, Jay Grill(Leader)

Chronology of Response :

5/13/00 Saturday morning

0415-UPW alarm indicating high sump in the HRROP caustic containment skid

UPW techs went to investigate.

0422-UPW techs call ERT leader Jay Grill to respond to leak on skid.

Evaluated situatation JHA of incident. Roped off area. Called to notify security and called Rick Deweese on incident update. Two
techs went in with SCBA due to airborn fumes to investegate where the leak was. Opened basement overhead doors to help
ventilate area. Shut down HRROP pump and valved out leaking flange. Leak stopped at this point. No more SCBA required. Techs
suited up in chemical resistant gear and proceeded to decon area outside containment berm of skid. Looked to be 5-8 gals. of 30%
NaOH spilied. Skid containment area looked to have 30-50 gals. which will be pumped to AWN on day shift.

0550-Passed down incident to day shift ERT leader and updated the progress of the cleanup.

1800-Recieved pass down from day crew on progress of incident cleanup.

Area deconed and cleaned up. The ERT danger tape will stay in place {ill the flange is repaired

List device identity codes activated :

ERT Postmortem Report Postmortem Datetime
< Enter Investigation Results / Closure Report ( Lessons Learned ) / Postmortem of incident >
ERT Incident Related ARs

Page 1 ERT Postmortem Printed On : 31-Dec-03 11:00:21 AM
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intal. ERT POSTMORTEM

EMERGENCY RESPONSE TEAM INCIDENT

ERT Number : 10450

Incident Datetime : 04/24/2000 05:18 PM Postmortem Datetime : 00/00/0000 00:00 AM
ERT Leader : DEWEESE RICHARD.C

Incident Title : 2nd report, HRROP 10% Sulfuric Spill in cub basement

Incident Reported Datetime : 04/24/2000 07:30 AM

Site : NEW MEXICO Category : Haz Materials

Campus : RIO RANCHO Sub Category : Corrosive

Building : RIO RANCHO CcuUB Severity Y

EHS Org : NM SMS ERT Labor Hours : 38

Area : GSS SUPPORT AREA ERT Coordinator : Rick DeWeese

Functional Area : CUB (Central Utilities Building) Physical Location : Cub Basement - HRROP skid
False Alarm : : Construction Related : [] Shift 1 05

Additional Details : HRROP High Point Vent Flange Failure

Equipments Involved Contributing Factors
Associated Owners Primary : Equipment/Component Related
ERT Incident Details Sec :

List Responders : Rick DeWeese - IC, Leonard Torres - ERT Ldr, Responding Members: Jeanine Kinzer, Ron Garduno, Richard
Perea, Brent Connolly, Dell Gutierrez, Johnny Urioste, Robert Waldron

Chronology of Response :
0238 Flange failure on HRROP Sulfuric Acid Reclaim line, releasing estimated 100 Gallons of 10% Sulfuric Acid into catch trough,

and spraying onto pipes and basement floor. Stabilization measures taken to lock and tag out pumps and valves. Notifications to IC
and Manager. Decision made to let situation stabilize, no impact to productio n.

2nd Response:

0600 passdown occurs between night shift ERT and shift 5 ERT.

0730 iC, Leader review situation and develops action / safety plan.

0800 Impacts: No immediate impact to HRROP shor-term, will need to affect repairs.

Area contaminated with 10% sulfuric in water. Overhead hazards dry, but possible liquid still contained in secondary containment
trough. Immediate area of contaminated contained to NW corner of basement, HRROP skid, mezzanine and pipes. Below is
MEWRP, pallets with parts and pumps. Floor has various pools of liquid, which will be diverted to AWN sump.

PPE: Level C (APR), Full suit, boots, glasses, acid gloves, note incorporate face shield if splashing is possible.

Decon Plan: Neutralizer in buckets mixed with water. Wipe down equipment, and transfer to new pallets. Wash down floor and
squeege to AWN sump. Will bring in Keers for detail decon of pipes, mezzanine, and other contamination.

Plan of action:

1st step: Decon lift basket, inspect and use it to identify source of failure, check trough.
2nd step: remove pallets, decon equipment.

3rd step: Decon of floor and squeege to AWN.

4th step: external decon team to clean up all contaminated areas, make arrangement with Keers for further decon on Tuesday.
5th step: Make repairs if possible.

Entry team: Leonard Ldr, Jeanine tech ops, Richard, Ron, Johnny, Robert, joined by Dell and Brent later.

0830 Team enters area and implements action plan. By this time all overhead liquid was gone.

1030 IC follows up with team. Investigation on failure reveals High Point Vent Flange failed under high pressure resulting from small
leak which damage seal and bolts. Flange socks minimized area of spill. Equipment deconned and will be sent to the Decon
Facility for additional decon. Contaminated pallets stacked and taped off. Floor in the process of being washed down with water to
the AWN sump.

11:00 Pulled team out for a break. The valve, gasket and bolts deconned for incident review. Replacement parts identified and
ordered.

1300 Action plan revised to mop down floor with neutralizer, followed by mopping down with water. At the same time repairs made
to the valve.

1500 Repairs complete, still getting hot spots on various sections of the basement floor. Decision made to mop again, with testing
to continue through tomorrow. Area cleaned up, segregated contaminated debris, general trash and decon materials. Transferred
materials up from the basement, for transfer to the Decon and HW facilities.

1600 Final review of actions and determination of further steps. Keers will continue decon Tuesday, and take care of packaging
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intal ERT POSTMORTEM

EMERGENCY RESPONSE TEAM INCIDENT
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1800. Flange socks on order, and the HRROP system will remain locked out until investigation is complete. Lessons Learned
meeting scheduled for Tuesday morning.

List device identity codes activated : HRROP containment sump pump.

ERT Postmortem Report Postmortem Datetime

< Enter Investigation Results / Closure Report ( Lessons Learned ) / Postmortem of incident >

ERT Incident Related ARs

Page 2 ERT Postmortem Printed On : 31-Dec-03 11:00:38 AM
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intal ERT POSTMORTEM

EMERGENCY RESPONSE TEAM INCIDENT

ERT Number : 10444

Incident Datetime : 04/24/2000 03:27 AM Postmortem Datetime : 00/00/0000 00:00 AM
ERT Leader : GORDON JR JOHN.E

Incident Title : Sulfuric acid leak in CUB basement.

Incident Reported Datetime : 04/24/2000 02:38 AM

Site : NEW MEXICO Category : Haz Materials

Campus : RIO RANCHO Sub Category : Corrosive

Building : RIO RANCHO CuB Severity N

EHS Org : NM SMS ERT Labor Hours : 3.5

Area : GSS SUPPORT AREA ERT Coordinator  : Rick Deweese

Functional Area : CUB (Central Utilities Building) Physical Location : CUB basement NorthWest corner
False Alarm D Construction Related 11 Shift 104

Additional Details

Equipments Involved Contributing Factors
Associated Owners Primary : Equipment/Component Related
ERT Incident Details Sec:

List Responders : { Do not list names of injured parties )
John Gordon (leader), Mike Beglau, Andy Barela, Rick O'Roark, Richard Henry (UPW non-ert)

Chronology of Response :

0238-Mike Beglau was working in the basement when he noticed the sump pumps activate. He went to investigate why the pumps
started and noticed a large puddie of liquid on the floor. He called for Andys' assistance. Mike placed PH paper in the liquid which
immediately PH'd at Zero. He then called for John. Upon investigation a large leak is found raining down from the overhead in the
North West comner.

0242-John calls for Rick O'Roark to bring SCBA equipment. The liquid is identified as 10% sulfuric acid. This is associated with the
UPW SAR. The SAR pumps are shutdown and valves isolated. The ieak has stopped. Remote isolation was possible. No entry into
the hot zone was needed.

0250-John Notifies security of situation and request notices over the PA system be made every 20 minutes "to stay out of the CUB
basement". Andy and Mike place ERT tape at all hasement entrances. Richard Henry will perform lockout/tagout on the UPW/SAR
equipment. (5 locks total 2-pumps & 3-valves).

0253-John calls Rick Deweese at Home. Informed him of what happened, that the leak is isolated, Total leak approximently 100
gallons. No foreseeable impacts to IWS or UPW operations (execpt HRROP regeneration). Rick makes the decision to leave
everything as is based upon the isolation, preventive/safety measurses already in place, and number of availabie personnel.
0257-John Notifies George Zuni (co-Leader) of situation.

0300-SCBA equipment returned (unused).

0303-Richard Henry calls Lew Watson and Mark Siglock at home. John and Richard have a conference call with Mark and inform
him of the situation.

List device identity codes activated :
ERT Postmortem Report Postmortem Datetime
< Enter Investigation Results / Closure Report ( Lessons Learned ) / Postmortem of Incident >

ERT Incident Related ARs

Page 1 ERT Postmortem Printed On : 31-Dec-03 11:00:54 AM
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Response to Corrales Comment Characterization of Intel June 21, 2003

The Corrales Comment ran an article June 21, 2003 challenging the answer to
one of the questions Jeff Radford posed to Intel during the Feb/Mar Task force
meetings.

As those following the NMED Corrales Task Force may recall, Intel answered
close to 100 questions in writing covering a variety of emissions and operations
related topics specific.

The original question was: “What are the dates and cases of Intel evacuations or
other corrective measures at times when outside (ambient) air drawn into a
building is deemed to be unsuitable?”

Intel interpreted the question to be outside sources that could be pulled into the
factory and cause an evacuation. We reported on those incidents using that
interpretation.

The Comment article calls Intel's answer an attempt to “cover-up” information
and to present a “deception” to the community. That is an overstatement.

In preparing the answer for this question, three of us reviewed the summary
reports. Four events were clearly noted as evacuations that were the result of
“outside (ambient)” air being drawn into the building. Two reports were not
included in the original answer because it was not clear the source was from
outside ambient air.

These two incidents include a fan bearing overheating and causing a burning
odor, and a factory tool modification causing a chlorine or ammonia odor from the
scrubber. As best we can recall, these were excluded because they appeared
to be events internal to the building.

Based on the interpretation outlined in the Corrales Comment we are submitting
the amended answer to the original question to comprehend the data from the
two additional reports.

Updated Answer to Question #15

There have been only a few such incidents over the last five years. The
incidents we found in the records were caused by: Idling Diesel Truck on Hwy
528 (1998), Fan Bearing Grease Burning (1999), F11 Tool Modification Chlorine
Odor (2000), Crematorium (2000), Painting Odors (2001), Off-Site Gasoline
(2001).

Jim Casciano
Tim Higgs
Mindy Koch
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Total NEC hourly
emitted air mass
calculation
Estimated mean tower
Flow Rate (cfm) per
tower

Number of towers

Conversion cfm to liters
Local Air Density (g/L)
assuming 75 F and
632.8 mmHg
Conversion minutes to
hours

molar weight of air
(g/mol} - this is not
needed

Conversion grams to Ibs
air mass flow rate (Ib
per hour)

Total CUB hourly
emmitted air mass
calculation

Estimated mean tower
Flow Rate (cfm) per
tower

Number of towers

Conversion cfm to liters
Local Air Density (g/L.)
assuming 75 F and
632.8 mmHg
Conversion minutes to
hours

molar weight of air
(g/mol) - this is not
needed

Conversion grams to lbs
air mass flow rate (Ib
per hour)

400,000]:

29
453

19085054.3

500,000
10|

28.32
1.06
60|

29}
453

19880264.9




Intel Corporation

4100 Sara Road

Rio Rancho, NM 87124-1025
(505) 893-7000
www.intel.com

November 15, 2000

Certified Mail No. P370 371 028
Return Receipt Requested

Mr. Robert Samaniego, Compliance Section

New Mexico Environment Department, Air Quality Bureau
2048 Galisteo Road

Santa Fe, New Mexico 87505

Re: Air Quality Permit 325-M-9, Condition 9.A.ii - Stack Test Submittal
Dear Mr. Samaniego,

Pursuant to Condition 7.C.1 of Air Quality Permit 325-M-9, Intel conducted testing for Hazardous Air
Pollutants (HAPs) ducted to the thermal oxidizers. The testing was conducted October 13-15, 2000. At
the time of testing, the production equipment ducted to the stacks tested at Fab 7 were operating at
approximately 100% of capacity, as currently configured, and at Fab 11 (North and South) were
operating at approximately 90% of capacity, as currently configured.

Enclosed please find one copy of the test report. If,;you have any questions, or need additional
information, please contact me at (505) 893-8695.

v

Sincerely,

Carrie Weitz

Environmental eer

Enclosure
(EHS 086)

cc: Files

An Equal Opportunity Employer



Intel Corporation
Rio Rancho, New Mexico

Method 3 Carbon Dioxide, Oxygen, and Dry Molecular Weight Determination

A portion of the gas from the sampling train was collected into Tedlar bags. The gas in the Tedlar bags
was analyzed on site for carbon dioxide (CO;) and oxygen (O,) with an Orsat Gas Analyzer. Dry

molecular weight was calculated from CO, and O, concentrations.

Method 4 Moisture Content Determination

Water entrained in the stack gas was condensed and collected in chilled impingers in conjunction with the
isokinetic sampling. The volume of gas sampled was measured with a calibrated dry gas meter. Moisture

content was calculated from the gas and liquid volumes.

Method 18 Gaseous Organic Compounds Determination

See Appendix C

D. Deviation from EPA Methods or from the Original Protocol

There were no deviation from the EPA Methods. .

The test program was originally performed using Summa Canisters on July 12, 13, and 14, 2000
with analysis for methanol and xylenes. This test data was voided because the results indicated
methanol and xylenes were present in the Fab 11 North and Fab 7 thermal oxidizers. At no time
during the test program was methanol or xylene used in the fabrication processes for Fab 11
North or Fab 7. This data is included in Appel;dix D as an attachment. ‘It is apparent that the
analytical data is faulty and the testing was reperformed utilizing on-site gas chromatography for

methanol and xylenes. This was approved by Mr. Robert Samaniego of the NMED.

Western Environmental Services and Testing, Inc. ~ 00-1064 22
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Data Analysis Technologies, Inc.

7715 Corporate Boulevard
Plain City, OH 43064

Sample Analysis Certificate

Western Environmental Date: 8/7/00

913 Foster Road Project ID: 0700026

Casper, WY 82601 Sample Date: 7/12/00-7/14/00
Date Received: 7/18/00
Analyzed By: BEN
Date Analyzed: 8/1/00

Attn: Mike Reynolds

Project #: 00-216

Methanol & Xylenes by Method 18

See appended Data & QC Summary Tables

Reviewed and approved for release by: \ K/M(\ K( Date %7//

remdent




Data Summary Table

Analysis: Methanol & Xylenes by GC-FID

Client: Western Environmental

Project #: 0700026

Run 1 Run 2 Run 3
Analytes DAT ID Analyte ppm ppm ppm
115.8-1a-1 (6958) 0700026-1 Methanol 6.03 6.15
m,p-xylene 1.15 1.09
o-xylene 1.06 1.02
115.8-1a-2 (6823) 0700026-2 Methanol 6.22 6.30 6.22
m,p-xylene 4.76 5.66 6.16
o-xylene 4.22 5.96 5.40
115.8-1a-3 (6960) 0700026-3 Methanol 24.42 24.61
m,p-xylene 6.62 6.72
o-xylene 5.46 5.42
105.8-1a-1 (6965) 0700026-4 Methanol 14.99 15.14
m,p-xylene 3.89 3.85
0-Xylene 3.30 344
105.8-1a-2 (5294) 0700026-5 Methanol 9.89 9.71
m,p-xylene 2.91 2.91
o-xylene 2.52 2.47
105.8-1a-3 (2490) 0700026-6 Methanol 8.84 9.07
m,p-xylene 2.47 2.65
o-xylene 2.20 2.19
75.8-1-1 (6963) 0700026-7 Methanoli 6.98 6.95
m,p-xylene 2.03 1.96
o-xylene 1.74 1.76
75.8-1-2 (4911) 0700026-8 Methapol 6.32 6.31
m,p-xylene 1.72 1.81
o-xylene 1.61 1.64
75.8-1-3 (2492) 0700026-9 Methanol 5.48 5.59
m,p-xylene 1.81 1.86
o-xylene 1.61 1.53
Blank (6726) 0700026-10 Methanol 2.00 2.00 ND
m,p-xylene 1.00 1.00 ND
o-xylene 1.00 1.00 ND
ND: Analyte not detected. Minimum detection reported.

oy
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Robert Samaniego

From: Debra McElroy [debra_mcelroy@nmenv.state.nm.us]

Sent:  Monday, June 21, 2004 3:17 PM

To: Robert Samaniego

Subject: FW: Further information regarding allegations of former employees

I finally got this

From: Koch, Mindy J [mailto:mindy.j.koch@intel.com]

Sent: Friday, June 18, 2004 4:53 PM

To: Debra McElroy; sandra_ely@nmenv.state.nm.us; John_Volkerding@nmenv.state.nm.us;
robert_samaniego@nmenv.state.nm.us

Cc: Koch, Mindy J

Subject: Further information regarding allegations of former employees

Debra,

Below are the responses to your questions on both the Cooling Tower constituents and the Q3'00 Stack Testing.
Additional explanation of the cooling tower evaluation is also provided to better explain how it was conducted and
the limitations of the evaluation.

Cooling Towers:

The analysis of potential cooling tower (CT) emissions Intel conducted in 2002 was based on the CT water
chemistry. Sodium hypochlorite and sodium bromide both are used for disinfecting the water in the Intel NM

CTs. A portion of the makeup water for the CTs includes parts-per-million (ppm) quantities of ammonium ions.
The pH of the CT water is in the range of 7 to 9 units. These conditions are associated with a somewhat complex
chemistry that is described in the following documents (internet links provided). The first link is specific to
chlorination chemistry in CTs. The second link relates to disinfection of cooling water; this link complements the
discussion in the first link with information about the interrelationships between chiorine- and bromine-based
disinfectants. The third link includes a useful figure showing the dependency of individual species of free chlorine
with pH.

http://myhome.hanafos.com/~criok/english/publication/chlorine/chlorine5.html

http://www.ukmarinesac.org.uk/activities/water-quality/wg8_28.htm

http://www.edstrom.com/DocLib/MI4148.pdf

Q1. How were the analytes in the first column chosen?

The analytes represent volatile constituents of CT water that are known or theoretically could be present, many in
trace quantities, under normal CT operation and conditions. The halogenated substances in the list are
associated with the use of chloro-/bromo-disinfectants (oxidizing biocides) that are used to control microbial
growth in the CT systems. Ammonia is associated with the presence of small amounts of ammonium ions in the
reuse water that represents a portion of the makeup water for the CTs. Ammonium ions are weak acids that
partially dissociate infto ammonia dissolved gas (NH3) and hydrogen ions. The abbreviation “THMs” in the analyte
list refers to trihalomethanes that include the substances chloroform and bromoform that also are listed separately
in the table. The analyte list was developed to identify possible sources of what are intermittent and short-lived
odors associated with the operation of the CTs.

Q2. Was this a process chemistry derived list, or were these from actual samples taken?
The CT sump water is sampled weekly and analyzed for ammonia nitrogen, free chlorine, and total chlorine.

Analysis is by spectrophotometry (Hach method numbers 8155, 8021, and 8167 for ammonia, free chlorine, and
total chlorine, respectively). The 8021 and 8167 methods are equivalent to USEPA standard methods for drinking

8/18/2004
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water. All analyses of water samples have results in parts-per-million (ppm), by weight (i.e., mg/L).

By definition, free chlorine is the sum of hypochlorous acid (HOCI) and the hypochlorite ion (OCI-) that are formed
when sodium hypochlorite is injected into the water. And, by definition, total chlorine is the sum of the free
chlorine and what is known as combined chlorine. Combined chlorine primarily is comprised of three
chloramines: monochloramine, dichloramine, and trichloramine that result from the reaction of HOCI with
ammonia (NH3). The disinfectant sodium bromide forms, in the presence of free chlorine, the substances
hypobromous acid (HOBr) and hypobromite ion (OBr-). Analogous bromamines also are formed in a similar
manner to that of the chloramines. The method used to measure the free and total chlorine content of water
actually measures the analogous brominated substances as well. The difference between the total chlorine and
the free chlorine measurements represents the haloamine content of the water. The active disinfectant species in
the CT water are HOCI, HOBr, and, to a lesser degree, OCI- and OBr-.

The ammonia nitrogen method accurately measures ammonia dissolved gas (NH,) only in the absence of free

chlorine and free bromine. The basis of the Hach 8155 method is combining ammonia compounds with chlorine
to form monochloramine that in turn reacts with a reagent to form a colored solution for measurement by
spectrophotometry. [In the CT sump water, ammonium compounds and NH; undergo a very rapid and

quantitative reaction with the disinfectants HOCI and HOBr to form primarily monochloramine and
monobromamine, as explained in the first two references above. Since these haloamines already are present in
the CT water samples, they represent positive interferences in the Hach 8155 method. Hence the results of the
Hach 8155 method significantly overestimate the ammonia compounds in the Intel CT water samples. Thus, the
calculated emissions for ammonia in the Excel table greatly overstate actual conditions.

Chlorine dissolved gas (CI2) and bromine dissolved gas (Br2) potentially are present, in parts-per-billion (ppb) or
lower concentrations, in the CT water. These gases are not measured directly in the weekly samples. The CI2
and Br2 gases could result from the partial dissociation of the active disinfectant species that are maintained in
low-ppm concentrations. It should be understood that at the pH of the CT water (approximately 7 to 9 units), the
dissociation of the active disinfectants to the CI2 and Br2 gases is extremely small (see the figure in the third
reference listed above). Hence, similar to ammonia, the calculated emissions for CI2 and Br2 in the Excel table
also greatly overstate actual conditions.

Chloramine speciation measurements were done in non-routine, limited sampling using the EPA 4500-Cl| F
method. Most of the samples submitted in this limited sampling were non-detectable for chloramines.

Monochloramine (NH,CI) and dichloramine (NHCI,) occasionally were detected, at low-ppm concentrations in CT

sump water, whereas trichloramine (NCl;) was not detected in this sampling. However, the routine (weekly)

sampling for free and total chlorine always yields a detectable haloamine content (total chlorine minus free
chlorine). This apparent discrepancy is explained by the fact that the weekly Hach measurement method has a
detection limit that is one-fifth that of the speciation method.

The remaining substances in the analyte list have not undergone analysis in water samples. These substances,
however, potentially exist and are reported in the technical literature as trace byproducts in CTs that use chloro-
/bromo-disinfectants.

Q3-4. How were the “Estimated Peak emission concentrations” for the NEC (4th column) and CUB (7th column)
derived? If these are based on actual samples taken, please provide information on the sampling method
utilized. Is the concentration on a volume or mass basis?

These estimated emissions in Ib/hr are calculations that were based on the maximum/peak measurement of the
substance in samples of the CT water and on the approximate rates of water drift/mist generation and water
evaporation from the CTs. The Ib/hr values then were converted to ppm, by weight, values (columns four and
seven) by factoring in the amount of air blown through the falling water curtains in the NEC and CUB (i.e., 10,000
tons per hour). As discussed in Q2 above, the estimated emissions (Ib/hr and ppm) for ammonia, chorine, and
bromine are greatly overstated.

All analyses of water samples have results in ppm, by weight (i.e., mg/L).

Limited air sampling was conducted of CT emissions, with results reported in columns five and eight of the table.
These air sample results are in ppm, by volume.

8/18/2004
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The table shows detectable air monitoring results for CI2 for the CUB in column eight.  That monitoring was done
with equipment using a “Chiorine / Oxidizer Chemcassette” chemical detector tape.  Air sampling included
collection of the mists that are generated and emitted by the CTs. Such mists include small water droplets into
which the oxidizing substances HOCI, HOBr, OCl-, and OBr- (the members of the group of active disinfecting
species) are dissolved. Review of the equipment manufacturer's technical documents indicated that these
oxidizers are probable positive interferents with the monitoring method. A mechanism existed for mist droplets to
be sampled and then to come into contact with the detector tape (no in-line filter was used to remove
particulate/mist). The reported results for the CI2 air monitoring in the table therefore likely is an overstatement of
an, as yet, undetermined magnitude.

Columns five and eight of the table show air monitoring results for trichloramine (NCI3) for the CUB CT emissions
as <0.039 ppm and for the NEC CT emissions as <0.037 ppm. NCI3 was non-detectable in this air monitoring;
the listed values represent the lower limit of detection of the sampling and analytical method. The actual
concentration of NCI3, if present, is not known. Air monitoring for monochloramine, dichloramine, and any of the
bromamines was not done because Intel is unaware of any validated air monitoring methods for these
substances.

Q5. Was there ever an analysis conducted on potential cooling tower emissions for all (criteria, VOCs, HAPs,
TAPs) regulated pollutants?

An analysis was done for those pollutants which the cooling towers can reasonably be expected to emit. For
example, EPA's AP-42 document lists PM10 as a potential emission from CTs. Intel estimated the PM 10
quantity from its cooling towers to be 0.6 tpy. Intel also estimated the potential emissions of chlorine and
ammonia which could reasonably be expected to be emitted based on the treatment chemicals used and the
constituents found in the water as described above. Since there are no other chemicals used in the CT process,
there were no other expected emissions and no additional analysis done. The table referred to in Q2 and Q3
represented our initial and preliminary efforts to understand what emissions might exist. And, as discussed
above, some of the estimates were based on extremely conservative assumptions. The technical literature does
describe the presence of trihalomethanes (THMs) and haloamines at low concentrations in CT emissions, as well
as other processes using oxidizing disinfectants (e.g., wastewater treatment and drinking water treatment).

Q3 2000 Testing Results:

The memo Intel submitted on 12/31/03 mistakenly referenced ethanol and methanol. It should have referenced
xylene and methanol. To fulfill the HAP testing requirement in 2000, Intel tested the thermal oxidizers for
methanol and xylene using summa canisters, which generated the erroneous results. These results were quickly
identified as erroneous because the compounds were found in stacks where there is no use of either compound.
The testing was re-performed using gas chromatography. Only methanol and xylene were tested because these
were the only HAPs for which testing was required. The erroneous results would have shown individual HAP
limits exceeded for methanol and xylene and total VOC limits exceeded. The results using gas chromatography
indicate no exceedance of any limits.

To fulfill the Q4’00 VOC testing requirement, all VOCs were tested using an FTIR for three 8-hour periods. Four
VOCs were detected during that testing period: methanol, ethanol, PGMEA, and IPA. Based on this sampling,
the annual VOC emission rate was 9.45 tons/year (5.33 tons/year of this total was from ethanol). This is lower
than the reported VOC emissions of 46.2 tons/year which includes untreated IPA and safety factors included in
our calculations. There was never a question about the validity of these test resuits, all of which was submitted to
NMED. All ethanol testing resuits were submitted to NMED.

If you have additional questions, please contact me at 505-794-4908.
Regards,
Mindy Koch

————— Original Message-----

From: Debra McElroy [mailto:debra mcelroy@nmenv.state.nm.us]
Sent: Thursday, June 03, 2004 12:33 PM

To: Koch, Mindy J

8/18/2004
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Cc: Sandra Ely; John Volkerding; Robert Samaniego
Subject: Allegations by Former Intel Employees

Mindy,

We have completed a detailed review of the above referenced documents
submitted to the Air Quality Bureau on December 31, 2003. We would like some
additional information regarding items I and J in the transmittal memo
(attached) that served as a cover page for this submittal. Item I is an
Excel spreadsheet with cooling tower sample results. Please note the
following questions regarding this spreadsheet :

The spreadsheet title is “Information on Potential Cooling Tower
Constituents: Cooling Tower Water Volatile/Odiferous Compounds.” How were
the analytes listed in the first column chosen? Was this a process
chemistry derived list, or were these from actual samples taken?

How were the “Estimated Peak emission concentrations” for the NEC (fourth
column) and CUB (seventh column) derived? If these are based on actual
samples taken, please provide information on the sampling method utilized.
Is the concentration on a volume or mass basis? Was there ever an analysis
conducted on potential cooling tower emissions for all (criteria, VOCs,
HAPs, TAPs) regulated pollutants?

Item J refers to a letter submitted by Carrie Weitz of Intel to the NMED
dated November 15, 2000. It states in relevant part, “.this included the
original results obtained for ethanol and methanol determination that the
results were erroneous.” However, the attachments only included test data
for methanol and xylene (o, m, p). This makes sense given that the
attachments came from the HAP test report for the RTOs for 2000. Ethanol
has been detected during the quarterly VOC testing of the RTOs (it is a VOC
only). Is there any similar documentation for ethanol?

A response at your earliest convenience would be appreciated. If you have
any questions, please get in touch with Robert Samaniego of my staff at
(505) 955-8066, or me at (505) 955-8058. Thank you.

Debra

Confidentiality Notice: This e-mail, including all attachments, is for the sole use
of the intended recipient(s) and may contain confidential and privileged
information. Any unauthorized review, use, disclosure or distribution is prohibited
unless specifically provided for under the New Mexico Inspection of Public Records
Act or by express permission of the New Mexico Environment Department. If you are
not the intended recipient, please contact the sender and destroy all copies of
this message.

Confidentiality Notice: This e-mail, including all attachments, is for the sole use of the intended
recipient(s) and may contain confidential and privileged information. Any unauthorized review, use,
disclosure or distribution is prohibited unless specifically provided for under the New Mexico Inspection

8/18/2004



Robert Samaniego

From: Koch, Mindy J [mindy.j.koch@intel.com]

Sent: Wednesday, September 15, 2004 9:01 AM

To: Debra McElroy; Robert Samaniego

Cc: Koch, Mindy J

Subject: RE: Request for additional information (on Intel Q3 2000 stack testing)
Debra,

We have reviewed the chemical information and use of the chemicals in
the attached purchase documents. One of the two chemicals listed,
Megaposit 501, does not contain xylene or methanol. The other chemical
listed, Megaposit 510A does contain a small amount of xylene.

Megaposit 510A is the only chemical used in 2000 containing xylene.
Nearly all of the Megaposit 510A was used in Fab 11 South. Review of
the purchase records indicates that a small portion of this chemical was
used in Fab 11 North. A total of 36 gallon bottles of Megaposit 510A
were consumed in Fab 11 North during the Intel calendar month of July'00
(7/2/00-7/29/00) . This chemical contains 4% xylene and has a specific
gravity of 1.08, which equates to 13 lbs of xylene used in Fab 11 North
for the month of July.

The summa canister results from July'00 indicated that an average of 6.0
1lbs/hour of xylene and 2.2 lbs/hour of methanol was emitted from Fab 11
North. Even though a small amount of xylene was used in Fab 11 North at
the time, these results were clearly erroneous since these emission
rates would have required a much higher chemical use than actually
occurred. The testing was re-performed in October'00 using gas
chromatography and both chemicals were below the detection limits in Fab
11 North. Subsequent quarterly FTIR testing continues to confirm these
results.

Specific information for the two compounds is provided below.

Megaposit 510A

vVolume of container = 1 gallon bottle

Specific Gravity = 1.08

Constituents = 4% xylene, 69% ethyl lactate, 4% butyl acetate, 10-20%
cresol novolak resin, 0.0-0.9% cresol, 1.0-10.0% diazo photoactive
compound, 0.0-1.0% organic siloxane surfactant

Megaposit 501

Volume of container = 320 gallon tote

Specific Gravity = 1.00

Constituents = 2% tetramethylammonium hydroxide, >95% water, <1%
surfactant

If you have further questions, please contact me 505-794-4908.
Regards, Mindy

----- Original Message-----

From: Debra McElroy [mailto:debra mcelroy@nmenv.state.nm.us]
Sent: Thursday, August 26, 2004 4:43 PM

To: Koch, Mindy J

Cc: Robert Samaniego

Subject: Request for additional information

Mindy,

Robert Samaniego has completed our review of your email of June 18, 2004
1



regarding the Department's request for additional information on the
Cooling

Towers and Q3 2000 Testing results. The second and third sentences in
the

first paragraph of the Q3 2000 Testing Results section is as follows;
" TO

fulfill the HAP testing requirement in 2000, Intel tested the thermal
oxidizers for methanol and xylene using summa canisters, which generated
the

erroneous results. These results were quickly identified as erroneous
because the compounds were found in stacks where there is no use of
either

compound. "

In addition, the portion of the HAP test report included in the December
31,

2003 submittal (test report originally submitted on November 15, 2000)
indicated that methanol and xylene were not used in the fabrication
processes for Fab 11 North or Fab 7. At that time, the Department
requested

the submittal of purchase documents for the period June 1999 - August
2000

to verify this claim. A review of this submittal supported this claim
for

Fab 7. However, there were 13 purchase documents (attached) that
reference

materials purchased for Fab 11 North. Could you please provide the
following information regarding these documents?

volume of each container (drum, bottle)
Density or specific gravity of each material
Weight % methanol

Weight % xylene

A response at your earliest convenience would be appreciated. If you
have

any questions, please contact Robert directly at (505) 955-8066, or me
at

(505) 955-8058.

Thank you,

Debra

Confidentiality Notice: This e-mail, including all attachments, is for
the sole use of the intended recipient(s) and may contain confidential
and privileged information. Any unauthorized review, use, disclosure or
distribution is prohibited unless specifically provided for under the
New Mexico Inspection of Public Records Act or by express permission of
the New Mexico Environment Department. If you are not the intended
recipient, please contact the sender and destroy all copies of this
message.



RINCHEM COMPANY, INC.

5133 EDITH BOULEVARD NE
- ALBUGUERQUE, N.M. 87107
¢ PHONE (505) 345-3655

BILL OF LADING ORDER#:04994112
ORDERED BY:
002830
INTEL CORP. F1l1 NORTH FROM: SHIPLEY COMPANY
ATTN: CHERYL VANDERGRIFT CUSTOMER SERVICE
4100 SARA RD 455 FOREST STREET
RIO RANCHO, NM , 87124 ; MARLBOROUGH, MA 01752
CuUsT ORD # DUE  DATE SLS # OP ID FREIGHT SHIP VIA
06/07/00 0000C0O LAS 0.00 RINCHEM
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UN ORD UN SHP BO HM PACKAGE DESCRIPTION

NON REGULATED MATERIAL 1942 20456
 PG:

DEVELOPER .

MEF 501 DRUM 4200-00

//, 30049
4\ 4 X DRUM LOT#:DD4959 LOC:L3JJ2

P o X L

NOT REGULATED PER 49CFR 173.150{F}(2) 123 1358
, PG:

PHOTO RESIST

MEGAPOSIT 510A 4230-03

80213

/

12v// 12 X BTL LOT#:DC4207 LOC: J2G1
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FREIGHT INFO: PREPAID FREIGHT

Date: AmBy

THIS IS TO CERTWBOQE NAMED MATERIALS ARE PROPERLY CLASSIFIED, DESCRIBED,
ACC I

ReEbhBRE 10 W&%;‘%&% FOR TRANSPORIATION
SIGNATURE __ <2

DELIVERED ./ RETURNED

J
Depusn: Drums m‘ .Deposit Drum

/
REGEIVED BY /01'%?*
GEETFRNMEANDlﬂmu""DNSlWUREVERSESHHE

CERTTEICATION O

SPILL, LEAK, FIRE EXPOSURE OR ACGIDENT
CALL CHEMITREC -+ DAY OR NIGHT
800-424-9300




*{|\[ed,]3\/ N COMPANY, INC.

6133 EDITH BOULEVARD NE
ALBURUERGUE, N.M. 87107
.PHONE (505) 345-3655

BILL OF LADING ORDER#:04994598

ORDERED BY:
’ 002830

INTEL CORP. Fi1l NORTH
ATTN: CHERYL VANDERGRIFF
4100 SARA RD
RIO RANCHO, NM ,

FROM: SHIPLEY COMPANY
CUSTOMER SERVICE
455 FOREST STREET

87124 MARLBOROUGH, MA 01752

FRETIGHT SHIP VIA
0.00 RINCHEM

DUE DATE SLS # OP ID
06/19/00 000000 CWM

CUST ORD #

....-...-................_........,...,..._..—__..._............................._.......................-_........._...-....a._.......'.;_.._....._............_.

UN ORD UN SHP BO HM PACKAGE DESCRIPTION NET GROSS
NOT REGULATED PER 49CFR 173.150(F)(2) 123 135
 BGs
PHOTO RESIST
MEGAPOSIT S10A 423003

—— .
80213
1 Mo Sibac ...Am, 7.
20 12 12 X BTL LOT# :DD4A068 * LOC:1I2C1
FREIGHT INFO: PREPAID FREIGHT
CERTIFICATION OF SHIPPER

Date: / /
. /? /‘/ ,

Vi

Picked By: >he s
THIS IS TO CERTIFY THAT THE A8 ED MATERIALS ARE PROPERLY CLASSIFIED, DESCRIBED,
PACKAGED, MARKED A e D ARE IN PROPER CONDITION FOR TRANSPORTATION
ACCORDING TO THE APB TION OF THE DEPARTMENT OF TRANSPORTATION.

-I r,‘!
SIGNATURE /[

DELIVERED . /¢ 7 RETURNED
Deposit Drums _#  Deposit Drum

RECEIVED BY _~—2— = 2%

FOR CHEMICAL EMERGENCY
SPILL, LEAK, FIRE EXPOSURE OR ACCIDENT -
CALL GHLE.MTREC e DAY OR NIGHT

800-424-9300



RINCHEM COMPANY, INC.

6133 EDITH BDULEVARD NE
ALBURUERGUE, N.M. 87107
PHONE (505) 345-3655

i ‘ BILL OF LADING ORDER#:04994672
13 N
‘QRDERED BY:
!
{ 002830
/ INTEL CORP. F11 NORTH FROM: SHIPLEY COMPANY
) - ATTN: CHERYL VANDERGRIFF CUSTOMER SERVICE.
g 4100 SARA RD ; 455 FOREST STREET
J RIO RANCHO, NM , 87124 MARLBOROUGH, MA 01752
cusw ORD # . . . DUE DATE sLS # OP ID FREIGHT  SHIP VIA
06/21/00 000000 REL 0.00 RINCHEM
UN ORD UN SHP BO HM PACKAGE DESCRIPTION NET GROSS
NOT REGULATED PER 49CFR 173.150(F)(2) 123 135
(PGt
PHOTO RESIST
, MEGAPOSIT 510A 4230~03
&//// 80213
12 12 X BTL LOT#:DD4068 LOC:J2A1

o

R

--—.---————-.—..-.———--—..-.w----—---—.———-g-n».»-..._..-....u...--.--—-m—--———-—-—--——-—.-—--—-—-——-———-‘a.—.__...m.....\...........

FREIGHT INFO: PREPAID FREIGHT

Date: / / (BB) CERTIFICATION OF SHIPPER

Picked By“» : . = e
THIS IS TO CERTIFY THAT THE ABOVE NAMED MATERIALS ARE PROPERLY CLASSIFIED, DESCRIBED,
PACKAGED MARKED ANC HARFLER A0 Svee e m.:"m*s.eaw FOR CHEMICAL EMERGENCY
SIGNATURE - & SPILL, LEAK, FIRE EXPOSURE OR ACCIDENT
DEUVERED -/ . . _BEIUBNED CALL CHEMTREC « DAY OR NIGHT
DBposﬂ: Drums "’ﬁeposut D@ —
RECEIVED BY (ViR r g a s o 800-424-9300




~{[Y{e5]3Y M comPANY, INC.
S B 6133 EDITH BOULEVARD NE
ALBURUERGUE, N.M. 87107

PHONE (505) 345-3655

BILL OF LADING ORDER#:04994785
ORDERED BY:
002830
INTEL CORP. F11 NORTH FROM: . SHIPLEY COMPANY
ATTN: CHERYL VANDERGRIFF CUSTOMER SERVICE
4100 SARA RD 455 FOREST STREET
RIO RANCHO, NM , 87124 MARLBOROUGH, MA 01752
CUST ORD # DUE  DATE SLS # OP ID FREIGHT  SHIP VIA
06/23/00 000000 CHWM 0.00 RINCHEM
UN ORD UN SHP BO HM PACKAGE DESCRIPTION NET GROSS
NOT REGULATED PER 49CFR 173.150(F)(2) 82 " 90’
'PG:.
PHOTO RESIST
MEGAPOSIT 510A , 4230-03
80213
8 8 X BTL LOT#:DD40ES LOC:I1E2
FREIGHT INFO: PREPAID FREIGHT
Date: / J_« (BB) CERTIFICATION OF SHIPPER

Picked Byq"

THlS 1ISTO CERTIFY THAT'(H MATERIALS ARE PROPERLY CLASSIFIED, DESCRIBED,

PACKAGED, MARKED Aﬁu EL ARE IN PROPER CONDITION FOR TRANSPORTATION FOR CH E Mlc AL E '
ACGORDING 10 THE Apbuc TION OF THE DEPARTMENT OF TRANSPCRTATION.

SIGNATURE .- /t - SPILL, LEAK, FIRE EXPOSURE OR ACCIDENT
Eefﬁ'!;t"fff? | ?ﬂiﬂﬁ'ﬁ’f“ CALL CHEMTREC <« DAY OR NIGHT

RECENVED BY __# 4t Lo L h-00C ' 800-424-9300
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IV [ed:]3\Y; @ COMPANY, INC.

. _ 6133 EDITH BDULEVARD NE
' ALBUQUERGUE, N.M. 87107
PHONE ({505] 345-3855

BILL OF LADING ORDER#:49948145
ORDERED BY:
002830 o o
INTEL CORP. F1l NORTH FROM: SHIPLEY COMPANY
ATTN: CHERYL VANDERGRIFF CUSTOMER SERVICE -
4100 SARA RD 455 FOREST STREET
RIO RANCHO, NM , 87124 MARLBOROUGH, MA 01752
CUST ORD # DUE DATE LS # OP ID  FREIGHT  SHIP VIA
06/24/00 000000 CWM 0.00 RINCHEM
UN ORD UN SHP BO HM PACKAGE DESCRIPTION NET  OROSS
NOT REGULATED PER 49CFR 173.150(F)(2) 82 80’
, PG '
PHOTO RESIST
MEGAPOSIT 510A 4230-03

80213 “”’f’
& 8 X BIL LOT# : DD40ES LOC: J2A1

O A b L

-‘.--.-..m-.—...--—----~—-—-.-....—...a.—m-——-n-.n--—-..n-.-——-..—----—---.—on-mn.u-..--—--—-.—w-—u---.-_—-—-m.u‘.a.-r-

FREIGHT INFO: PREPAID FREIGHT

CERTIFICATION OF SHIFPER

mslsmcsnnrv-mmm E ABOVE NANED/ FERIALS ARE PROPERLY CLASSIFIED, DESCRIBED, ;

PACKAGED, MARKED A0 L&%%m@%ﬁu&“&s&xﬁa%m&"az‘agmiﬁ,%m" FOR CHEMICAL EMERGENC
SIGNATURE. o SPILL, LEAK, FIRE EXPOSURE OR ACCIDENT
DELIVERED RETURNED CALL CHEMTREC -+ DAY OR NIGH

Deposic Drums Depost Brum _ 800-424-9300

RECEIVED BY




RINCHEM COMPANY, INC

6133 EDITH BDULEMARD NE
ALBURUERGUE, N.M. 87107
PHONE (505) 345-3655

BILL OF LADING ~ ORDER#:49948183
y ORDERED BY:
002830
INTEL CORP. F11 NORTH FROM: SHIPLEY COMPANY
ATTN: CHERYL VANDERGRIFF CUSTOMER SERVICE
4100 SARA RD 455 FOREST STREET
RIO RANCHO, NM , 87124 MARLBOROUGH, MA 01752
CUST ORD # DUE  DATE SLS # OP ID FREIGHT  SHIP VIA
06/26/00 000000 CWM - 0.00 RINCHEM
UN ORD UN SHP BO HM PACKAGE DESCRIPTION . NET  GROSS
NON REGULATED MATERIAL 1342 2046
PG :
DEVELOPER
MF 501 DRUM : . 4200-00
30049
4 4 X DRUM LOT#:DD4959 "" LOC: L.3GG4
NOT REGULATED PER 49CFR 173.150(F)(2) 41 45
' BG: R
PHOTO RESIST |
MEGAPOSIT 510A - 4230-03
80213 i _
4 4 X BTL ror#:ppaoes W LoC:J2A1
“““““““““““““ : w - . E;
. ‘ W
................................... U

' T FREIGHT INFO: PREPAID FREIGHT

- Date:

B&Ghﬁdmﬁg&

ACGDRDING TO THE APPLl RBL REB‘ULA’YI
S 7

SIGNATURE
DELIVERED

Deposit Drums

RECEIVED BY.~" B
SFF TERMS AND BDMDITIﬂNS ON REVERSE SIDE.

Pﬁx‘ﬂASSHED DESCRIBED,
N PER Cl N
QF E DEPARTMENT OF TRANSPORTATION,

SPILL, LEAK, FIRE EXPOSURE OR ACCIDENT
CALL CHEMTREC <+ DAY OR NIGHT
* 800-424-9300

RETURNED
Depaosit Drum
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COMPANY, INC.

5133 EDITH BOULEVARD NE
ALBUGUERGUE, N.M. 87107
PHONE (505) 345-3655

BILL OF LADING ORDER#: 04594953
ORDERED BY:
002830
INTEL CORP. F11 NORTH FROM: SHIPLEY COMPANY
ATTN: CHERYL VANDERGRIFF CUSTOMER SERVICE
4100 SARA RD 455 FOREST STREET
RIO RANCHO, NM , 87124 MARLBOROUGH, MA 01752
CUST ORD # DUE DATE  SLS # OP ID FREIGHT SHIP VIA
06/29/00 000000 CWM 0.00 RINCHEM
UN ORD UN SHP BO HM PACKAGE DESCRIPTTON NET GROSS
NON REGULATED MATERIAL 1942 2046
(PG:
,  DEVELOPER
/ MF 501 DRUM 4200-00
// 30049
4 Li;/; X DRUM LOT#:DE4601 LOC:L14T4
) 74
NOT REGULATED PER 49CFR 173.150(F)(2) 41 45
PG
PHOTO RESIST
MEGAPOSIT 510A 4230-03
80213
¢ BT LOT# : DF4060 LOC: J1A1
L

N - ..——-...-...._...—-..—-..-———..——..——\.—_-_.a_—._«..—.._--.-_--.———..-—-—-—-.——..—.—-.-—-._——-—-.—.._—-.-

FREIGHT INFO: PREPAID FREIGHT

-

Jate: /- / ,g./(BB) CERTIFICATION OF SHIPPER

; n%mwmwu.
PROPER CONDMON FOR TRANSPORTATION

THE DEPARTMENT OF TRANSRADHTATION,

1
ACKAGED  MABKED /AMD [ABELED’AND ARG
ncunnmd'm-?ne PUGKBLE n%%u TGN

P A Yy CY
IGNATURE L. /] 2 = SPILL, LEAK, FIRE EXPOSURE OR ACCIDENT
ELVERED </ JAT T metuaneD CALL CHEMTREC s+ DAY OR NIGHT

ponlt Druma Daposit Deum

ECEIVED BY ‘ 800-424-9300

SEE TERMS AND CORNITIORID AR RS ss aeeew




rifCHEM

COMPANYINC

6133 EDITH BOULEVARD NE

ALBUGUERGUE, N.M. 87107

PHONE (505) 345-3855

BILL OF LADING

ORDERED BY:

ORDER#:04995144

002830
INTEL CORP. F11 NORTH FROM: SHIPLEY COMPANY ®
ATTN: CHERYL VANDERGRIFF CUSTOMER BERVIC@’ e
4100 SARA RD | 455 FOREST STREET
RIO RANCHO, NM , 87124 MARLBOROUGH, MA*;:1752
CUST ORD # DUE  DATE SLS # OP ID FRETGHT  SHIP VIA
07/04/00 000000 REL 0.00 RINCHEM |
UN ORD UN SHP BO HM PACKAGE DESCRIPTION NET  GROSS
NON REGULATED MATERIAL 1942  £046
. PG: | -3
i DEVELOPER w
; MF 501 DRUM 4200-00
! 30049
4 ™4 X DRUM, LOT#:DE4601»'_——;LOC:LlsMZ
. o Sae - A v »‘,,4""‘?’ 5
NOT REGULATED PER 49CFR 173.150(F)(2) 123 135
* L PG:
PHOTO RESIST
MEGAPOSIT 510A 4230-03
w///« 80213 |
12 uxiﬁgﬂ;;L LOT# : DF4060 .ﬂ"‘;oc:axc1
s T
. FREIGHT INFO: PREPAID FREIGHT
/
iy
Date: / /

CERTIFICATION OF SHIPPER

Qe ARE PRDPERLY CLASSIFIED, DESCRIBED,

THISIS TO CERTIFY THAT THE A

BOVE NAMED [
PACKAGED, MARKED AND I.ABEI.ED AND AR PROPER CONDITION FOR mANSPDRTATION
ACCORDING TO THE APPLICABLE \J pF THE DEPARTMENT OF TRANSPORTATICM.
SIGNATURE £ :
DELIVERED RETURNED
Depuosit Drums Deposit Drum
RECEIVED BY

SFF TERAS AND CONDITIONS ON REVERSE SIDE.

FOR CHEMICAL EMERGENCY

SPILL, LEAK, FIRE EXPOSURE OR ACCIDENT
CALL CHEMTREC <+ DAY OR NIGHT
© 800-424-9300




)
COMPANY, INC.
6133 EDITH BOULEVARD NE
ALBUGUERQUE, N.M. 87107
PHONE (505) 345-3655

BILL OF LADING ORDER#:04995346
ORDERED BY:
002830
INTEL CORP. F11 NORTH FROM : SHIPLEY COMPANY -
ATTN: CHERYL VANDERGRIFF CUSTOMER SERVICE
4100 SARA RD 455 FOREST STREET
RIO RANCHO, NM , 87124 MARLBOROUGH, MA 01752
CUST ORD # DUE DATE SLS # OP ID FREIGHT  SHIP VIA
07/10/00 000000 CWM 0.00 RINCHEM
_UN ORD UN SHP BO HM PACKAGE DESCRIPTION NET GROSS
NON REGULATED MATERIAL 1942 2046
PG ‘
DEVELOPER X
MF 501 DRUM 4200-00
30049 -
4 4 X DRUM LOT#:DE4601 'f" LOC:L15N4
NOT REGULATED PER 49CFR 173.150(F)(2) 123 135
PG
PHOTO RESIST ﬂ
MEGAPOSIT 510A 4230-03
80213
12 12 X BTL LOT#:DF4060 LOC:J2L1

. - W e S
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FREIGHT INFO: PREPAID FREIGHT

'z%gb&ig7;“

e P o Lo, e
¥
ﬂﬂﬂﬁ?ﬁu&mmnmLm

Date: 3¢5

THISISTO csnnnmg

CERTIFIEATION OF SHIFPER

EMERGENCY
SPILL, LEAK, FIRE EXPOSURE OR ACGIDENT
CALL CHEMTREC -+ DAY OR NIGHT

800-424-9300

DELIVERED ‘-~

Deposit Drums
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)
COMPANYINC
6133 EDITH BOULEVARD NE

ALBUQUERGUE, N.M. 87107
PHONE (505) 345-3655

BILL OF LADING ORDER#:04995448
ORDERED BY: |
002830
INTEL CORP. F11 NORTH FROM: SHIPLEY COMPANY
ATTN: CHERYL VANDERGRIFF CUSTOMER SERVICE
4100 SARA RD 455 FOREST STREET
RIO RANCHO, NM , 87124 MARLBOROUGH, MA 01752
CUST ORD # DUE  DATE SLS # OP ID FREIGHT SHIP VIA
07/12/00 000000 LAS 0.00 RINCHEM
UN ORD UN SHP BO HM PACKAGE DESCRIPTION NET GROSS
NON REGULATED MATERTAL 1942 2046
PG
s DEVELOPER
%ﬂﬂ MF 501 DRUM 4200~00
‘ 30049 » ,
4.00 4.00 X DRUM LOT#:DE4601 LOC: L1504
NOT REGULATED PER 49CFR 173.150(F)(2) 41 45
PG
. PHOTO RESIST
a MEGAPOSIT 510A ' 4230-03
80213
4 .00 4.00 X BTL LOT#:DF4060 LOC:J201
________________________________ :
Date: /
- Picked By,

THIS IS TO CERTIFY

ay NAMED MATERIALS ARE PROPERLY CLASSIFIED, DESCRIBED, . - P
X AND ARE IN PROPER CONDITION FOR TRANSPORTATION FDR CHE M lc AL ,
pL ATION OF THE DEPARTMENT OF TRANSPORTATION.

ACGORDING 10 THEAART
SIGNATURE J>QL SPILL, LEAK, FIRE EXPOSURE OR ACCIDENT
—r e et
DELIVERED // RETUBNED S — . | CALL CHEMTREC e DAY OR NIGHT
Depaosit Drums /;< J‘D.zap poY
RECEVED BY __ 2bienrtle o s i i amer oo 800'424‘9300



H&:H EM COMPANY n\.v.

6133 EDH?!BDULEMARD NE
ALBURUERGUE, N.M. 87107
PHONE ([505) 345-3655

| BILL OF LADING ORDER#:04995676
ORDERED BY:
002830 !
INTEL CORP, Fi1 NGRTH FROM: SHIPLEY COMPANY
o ___ATTN: CHERYL VANDERGRIFF CUSTOMER SERVICE
; 455 FOREST STREET
RIO RANCHO, NM , .~ 37124 MARLBOROUGH, MA 01752
et
CUST ORD # DUE DATE = SL8 # OR ID FREIGHT SHIP VIA
07/18/00 000000 LAS 0.00 RINCHEM
UN ORD UN SHP BO HM PACKAGE DESCRIPTION NET GROSS
NON REGULATED MATERIAL 1942 2046
PG
DEVELOPER
MF 501 DRUM 4200-00
| 30049 :
(VIS 4 X DRUM Low:nmsm_/ LOC:L9JT4
NOT REGULATED PER 49CFR 173.150(F)(2) a1 45
PG
PHOTO RESIST
MEGAPOSIT 510A 4230-03
80213 ‘
4 4 ¥ BTL LOT#:DF&OSO"—" LOC: I1B2
’,f%f
FREIGHT INFO: PREPAID FREIGHT
Date: / / (BB) CERTIFICATION OF SHIPPER

Piokar] B . bl
THIS IS TO CERTIFY THATTHI NAME ATERIALS ARE PRDPERLY c

PACKAGED, MARKED™ AKELED AND ARE IN PROPER CONDITION FOR mAmspomAnoN FOR CH E Mlc A
RCCORBING 10 THE APPLIDABKE" DEPARTMENT OF TRANSPORTATION,

SIGNATURE SPILL, LEAK, FIRE EXPOSURE OR ACCIDENT
DELIVERED - RETURNED CALL CHEMTREC -+« DAY OR NIGHT
RECEIVED BYWMW , 800-424-9300

SEE1ERBﬂ5AAﬂJCIMﬂHﬂUAEFDAIREVERSEEHDE



COMPANY, INC.

6133 EDITH BOULEVARD NE
ALBUQUERGUE, N.M. 87107
PHONE (505) 345-3655

BILYL, OF LADING ORDER#:04995728
RDERED BY:
0032830 1 '
INTEL. CORP. ¥11 NORTH FROM: SHIPLEY COMPANY
ATTN: CHERYL VANDERGRIFF CUSTOMER SERVICE
4100 SARA RD ' 455 FOREST STREET
RIO RANCHO, NM , 87124 MARLBOROUGH, MA 01752
UST ORD # DUE DATE SLS # OP ID FREIGHT SHIP VIA
07/19/00 000000 LAS 0.00 RINCHEM
N O XHN SHP BO HM PACKAGE DESCRI?TION i NETb GROSS
: NOT REGULATED PER 49§ER 173.150(F)(2) 41 45
rPG: :
PHOTO RESIST ?
MEGAPOSIT 510A . 4230~03
, % 80213 ‘
4 ;2’x BTL LOT#:DF4060 LOC:I2G1
e e L e o o e s e e o
. %c;,'- ?
*
FREIGHT INFQ: PHEPAID FREIGHT
ate: / CERTIFICATION OF SHIPPER

'icked By: heg¢k’d .
THIS IS TO CERTIFY THAT THE ABOVE I\IAMED MATERIALS ARE PROPERLY CLASSIFIED, DESCRIBED,
PACKAGED. MARKEIRND LABELED AND ARE F'wszsznsa':a':@.rmgma%"w'm FOR CHEMICAL EMERGENCY
SIGNATURE — e SPILL, LEAK, FIRE EXPOSURE OR ACCIDENT

DELIVERED CALL CHEMTREC -+ DAY OR NIGHT

i 800-424-9300

RECEIVED BY ; e
SEE TERMS AND CDND’TIDWS DN REVERSE SIDE.




R CHEM COMPANY, INC.

6133 EDITH BDULEVARD NE
ALBURUERQUE, N.M. 87107
PHONE (505) 345-3655

BILL OF LADING ORDER#:04996180
ORDERED BY:
002830 i i .
INTEL CORP. F11 NORTH FROM: SHIPLEY COMPANY
ATTN: CHERYL VANDERGRIFF CUSTOMER SERVICE
4100 SARA RD 455 FOREST STREET
RIO RANCHO, NM , 87124 MARLBOROQUGH, MA 01752
CUST ORD # DUE - DATE SLS # OP ID FREIGHT SHIP VIA
07/31/Q0 oooooo CWM 0.00 RINCHEM
UN ORD UN SHP BO HM PACKAGE DESCRIPTION : ' NET GROSS |
NON REGULATED MATERIAL ' 1942 2046
' ?G - .
DEVELOPER
MF 501 DRUM : 4200-00
30049 "’/// :
4 4 X DRUM LOT#:DF4674 LOC:LSN2
““““““““““““““““ - {*0
NOT REGULATED PER 490ER 173.150(F)(2) 82 90 '
PG - A -
?HOTO RESIST
MEGAPOSIT S510A 4230-03
80213 ‘
8 8 ¥ BTL LOT# : DF4060 LOC:J1D1

-»—-a———.—-—.—.-.—-—.-——n-‘—--—....-.-.—-......-—-—-.--.--.-¢-—-.——--——-.-——----.—-u—-.u--.—--—--.u.—-..—--.u—--.--.......-—--—o—-.—.—

' FREIGHT INFO: PREPAID FREIGHT
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PEN: e eomcrarenas Material Safety Data Sheet

1. PRODUCT AND COMPANY IDENTIFICATION

MEGAPOSIT(TM) MF(TM) -501 Developer

Revision date:  01/01/2004
Supplier Rohm and Haas Electronic Materials LLC
455 Forest Street
Marlborough, MA 01752 United States of America

For non-emergency information contact: 508-481-7950

Emergency telephone number
Chemtrec 800-424-9300
Rohm and Haas Emergency 215-592-3000

2. COMPOSITION/INFORMATION ON INGREDIENTS

Component CAS-No. Concentration
Water 7732-18-5 > 95.0 %
Tetramethylammonium hydroxide 75-59-2 2.0%
Surfactant <1.0%

3. HAZARDS IDENTIFICATION

Emergency Overview

Appearance
Form liquid
Colour clear
Odour amines

Hazard Summary WARNING!
Alkaline liquid and vapor. Causes skin, eye, and respiratory tract
irritation. Onset of symptoms may be delayed.
Prolonged, repeated contact, inhalation, ingestion, or absorption
through the skin, may cause toxic effects to internal organ systems
(liver, kidney, central nervous system}.

Potential Heaith Effects
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MEGAPOSIT(TM) MF(TM) -501 Developer

Primary Routes of Entry: Inhalation, ingestion, eye and skin contact, absorption.

Eyes: Will cause severe conjunctival irritation, corneal damage, and may result in loss of vision.
Effects may be dslayed.

Skin: Material may cause irritation.

Repeated and prolonged contact may cause chemical burns,

Absorption through burns or open wounds may have the following effects:
helrotoxic effects

muscle spasms

convulsions

death

Ingestion: Swallowing may have the following effects:
irritation of mouth, throat and digestive tract
central nervous system damage

Inhalation: Exposure to vapor or mist may have the following effects:
irritation of nose, throat and respiratory tract

Higher concentrations may have the following effects:

systemic effects similar to those resulting from ingestion

Target Organs: Eye
Respiratory System
Skin

nervous system

Carcinogenicity
Not considered carcinogenic by NTP, IARC, and OSHA

.

4. FIRST AID MEASURES

inhalation: Remove from exposure. If there is difficulty in breathing, give oxygen. Seek medical
attention if symptoms persist.

Skin contact: Wash skin with water. Continue washing for at least 15 minutes. Obtain medical
attention if blistering occurs or redness persists,

Eye contact: Immediately flush the eye with plenty of water for at least 15 minutes, holding the eye
open. Obtain medical attention If soreness or redness persists.

Ingestion: Wash out mouth with water, Have victim drink 1-3 glasses of water to dilute stomach
contents. Immediate medical attention is required Never administer anything by mouth if a victim is
losing conciousness, is unconcious or is convulsing.

Notes to physician

Treat symptomatically.
e ——

5. FIRE-FIGHTING MEASURES

Flash point Nonflammable

Suitahle extinguishing  Not readily combustible.
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MEGAPOSIT(TM) MF(TM) -501 Developer

media: Select extinguishing agent appropriate to cther materials involved.

Specific hazards during fire fighting: No specific measures necessary.

Special protective equipment for fire-fighters: Wear full protective clothing and self-contained
breathing apparatus,

Further information: This product may give rise to hazardous vapors in a fire.

6. ACCIDENTAL RELEASE MEASURES

Personal precautions
Wear suitable protective clothing.

Environmental precautions

Prevent the material from entering drains or water courses.

Do not discharge directly to a water source.

Advise Authorities if spillage has entered watercourse or sewer or has contaminated soil or vegetation.

Methods for cleaning up
Cover with absorbent or contain. Collect and dispose.

7. HANDLING AND STORAGE

Handling

Use only in well-ventilated areas. Avoid breathing vapor. Avoid contact with eyes, skin and clothing.
Keep container tightly closed.

Further information on storage conditions: No special precautions necessary.

Storage
Storage conditions: Store in original container. Storage area should be: cool dry weli ventilated
out of direct sunlight away from incompatible materials

8. EXPOSURE CONTROLS / PERSONAL PROTECTION

Exposure limit(s)

Exposure limits are listed below, if they exist.

Eye protection: goggles

Hand protection: Neoprene gloves. Other chemical resistant gloves may be recommended by your
safety professicnal.

Skin and body protection: Normal work wear.
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MEGAPOSIT(TM) MF(TM) -501 Developer

Respiratory protection: No personal respiratory protective equipment normally required. The
specific respirator selected must be based on the airborne concentration found in the workplace and
must not exceed the working limits of the respirator.

Engineering measures: Engineering methods to prevent or control exposure are preferred.
Methods include process or personnel enclosure, mechanical ventilation {(local exhaust), and control of
process conditions.

9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance

Form liquid

Colour clear

Odour amines
pH 13
Boiling point/range 100 °C (212 °F)
Flash point Nonflammable
Vapour pressure Similar to water

Component: Tetramethylammonium hydroxide

apour pressure 17.5 mmHg at 20 °C
Relative vapour density ho data available
Solubility/qualitative completely soluble
Relative density 1.00
Evaporation rate Slower than ether

NOTE: The physical data presented above are typical values and should not be construed as a
specification.

10. STABILITY AND REACTIVITY

Hazardous reactions Stable under normal conditions,

Conditions to aveid contact with incompatible materials

Materials to avoid Strong oxidizing agents aclds

Hazardous trimethylamine, nitrogen oxides (NOx), oxides of carbon, Methanol,
decomposition

products

pelymerization Will not occur.

11. TOXICOLOGICAL INFORMATION

Toxicological information on this product or jts components appear in this section when such data is
available.
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MEGAPOSIT(TM) MF(TM) -501 Developer

Component: Tetramethylammonium hydroxide
Acute dermal toxicity 2.1 %{m)

A single 4h semi-occlusive application to intact rabbit skin produced no
signs of dermal irritation.
No clinical signs of toxicity were observed,
Testing complied with OECD 404 and EPA TSCA 40 CFR Part 798
standard protocols.
DOT Corrosivity testing conducted on staintess steel and laboratory
animals determined that this product is not corrosive.

Component: Tetramethylammonium hydroxide
Acute dermal toxicity 3.5 %(m)

A single 4h semi-occlusive application to intact rabbit skin produced
minimal signs of irritation { mean scores for erythema or edema less
than 2).
No clinical signs of toxicity were observed.
Testing complied with OECD 404 and EPA TSCA 40 CFR Part 798
standard protocols.

Component: Tetramethylammonium hydroxide
Acute dermal toxicity 5 %(m)

A single 4h semi-occlusive application to intactrabbit skin produced
burns (fult thickness destruction of skin).
This material is corrosive.
No clinical signs of toxicity were observed.
Testing complied with QECD 404 and ERPA TSCA 40 CFR Part 798
standard protocols.
Corrosive to aluminum per DOT corrosivity testing.

Component; Tetramethylammonium hydroxide
Acute dermal toxicity 7 %{m)

A single 4h semi-occlusive application to intactrabbit skin produced
burns (full thickness destruction of skin).

This material is corrosive.

No clinical signs of toxicity were observed.

Testing complied with OECD 404 and EPA TSCA 40 CFR Part 798
standard protocols.

Corrosive to aluminum per DOT corrosivity testing.

Component: Tetramethylammonium hydroxide
Acute dermal toxicity <B% (whiv):
Repeated application to rat skin for 6 h/d, 5 dfwk for 4 weeks did not
produce systemic toxicity.
Test material was applied continuously through a reservoir affixed to
shaved animal backs.

Component: Tetramethylammonjum hydroxide

Acute dermal toxicity >=5% (Wiv):
Repeated application to rat skin for 6h/d, 5d/wk for 4 weeks produced
rapid toxicity and following effects:
corwulsions
death
Effects were noted after 2 hours of initial apptication.
Test material was applied continuously through a reservoir affixed to
shaved animal backs.
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MEGAPOSIT(TM) MF(TM) -501 Developer

Component: Tetramethylammonium hydroxide
Acute dermal toxicity LD50 guinea pig 25 mg/kg

100% (by weight).

12. ECOLOGICAL INFORMATION

Ecotoxicological information on this product or its components appear in this section when such data
is available,

Tetramethylammonium hydroxide

Ecotoxicity effects

Toxicity to aguatic 1.C50 ceriodaphnia dubia {water flea) 956 h

invertebrates 0.07 - 1.2 mg/!
A pH neutralized solution has been shown to be toxic to aguatic
organisms.

13. DISPOSAL CONSIDERATIONS

Environmental precautions: Prevent the material from entering drains or water courses.
Do not discharge directly to a water source.
Advise Authoritias if spillage has entered watercourse or sewer ot has contaminated soil or vegetation.

Disposal

Dispose in accordance with all local, state (provincial), and federal regulations. Under RCRA, itis the
responsibility of the product's user to determine at the time of disposal, whether the product meets
RCRA criteria for hazardous waste. This is because the product uses, transformations, mixtures,
processes, etc. may render the resulting materials hazardous.

Do hot remove label until container is thoroughly cleanad. Empty containers may contain hazardous
rasidues. This material and its container must be disposed of in a safe way,

- ________________ _______ _ _______ ____ |

14. TRANSPORT INFORMATION
DOT

Not regulated for transport

IMO/IMDG

Mot regulated (Not dangerous for transport)

15. REGULATORY INFORMATION
SARA TITLE Iii: Section 311/312 Categorizations (40CFR370): Immediate health hazard

SARA TITLE lIl: Section 313 Information (40CFR372)
This product does not contain a chemical which is listed in Section 313 at or above de minimis
concentrations.
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MEGAPOSIT(TM) MF(TM) -501 Developer

U.S. Toxic Substances Control Act (TSCA) Section 12(b) Export Notification (40 CFR
707, Subpt D):

U.S. Toxic Substances Control Act (TSCA) Section 12(b) Export Notification (40 CFR 707, Subpt D)
This product does not contain any substances subject to Section 12(b) export notification.

US. Toxic Substances Control Act (TSCA) All components of this product are in compliance
with the inventory listing requirements of the U.S. Toxic Substances Control Act (TSCA) Chemical
Substance Inventory.

California (Proposition 65) !
This product contains a component or components known to the state of California to cause cancer }
and/or reproductive harm. 1
Components: 1,4-Dioxane 123-91-1 ‘

16. OTHER INFORMATION

Hazard Rating

Health Fire Reactivity
NFPA 3 0 0
Legend
ACGIH American Conference of Governmental Industrial Hygienists
BAc Butyl acetate
OSHA Occeupational Safety and Health Administration
PEL Permissible Exposure Limit
STEL Short Term Exposure Limit (STEL):
TLV Threshold Limit Value
TWA Time Weighted Average {TWA):
] Bar denoctes a revision from prior MSDS. .

The information provided in this Safety Data Sheet is correct to the best of our knowledge, information
and belief at the date of its publication. The information given is designed only as a guidance for safe
handling, use, processing, storage, transportation, disposal and release and is not to be considered a
warranty or quality specification. The information relates only to the specific material designated and
may not be valid for such material used in combination with any other materials or in any process,
unless specified in the text.
Version: 2.0
Print Date: 03/01/2004

Layout 204515
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PBNscreomc arens Material Safety Data Sheet

1. PRODUCT AND COMPANY IDENTIFICATION

MEGAPOSIT(TM) SPR(TM) 510-A Positive Photoresist

Revision date:  04/12/2004
Supplier Rohm and Haas Electronic Materials LLC
455 Forest Street
Marlborough, MA 01752 United States of America

For non-emergency information contact: 508-481-7950

Emergency telephone number
Chemirec 800-424-9300
Rohm and Haas Emergency 215-592-3000

e e pe—

2. COMPOSITION/INFORMATION ON INGREDIENTS

Component CAS-No. Concentration
Ethyl lactate 97-64-3 68.0- 73.0%
Cresol novolak resin 10.0- 20.0%
Butyl Acetate 123-86-4 1.0- 50%
Xylene 1330-20-7 1.0- 50%
Cresol 1319-77-3 0.0- 09%
Diazo Photoactive Compound 1.0- 10.0 %
Organic Siloxane Surfactant 00-10%

P — .

3. HAZARDS IDENTIFICATION

Emergency Overview

Appearance
Form viscous liquid
Colour red

Qdour sweet

Hazard Summary CAUTION!
Combustible fiquid and vapor. Causes irritation to eyes, nose, and
respiratory tract.
Prolonged, repeated contact, inhalation, ingestion, or absorption
through the skin, may cause toxic effects to internal organ systems
(liver, kidney, central nervous system).
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MEGAPOSIT(TM) SPR(TM) 510-A Positive Photoresist

Potential Health Effects

Primary Routes of Entry: tnhalation, ingestion, eye and skin contact, absorption.

Eyes: May cause pain, transient irritation and superficial corneal effects.

Skin: Material may cause irritation.

Prolonged or repeated exposure may have the following effects:
drowsiness

defatting and drying of the skin which can lead to imitation and dermatitis
central nervous system depression

kidney damage

liver damage

Ingestion: Swallowing may have the following effects:
irritation of mouth, throat and digestive tract

headache

nausea

vomiting

Repeated doses may have the following effects:
central nervous system depression

liver damage

kidney damage

Inhalation: Inhalation may have the following effects:
irritation of nose, throat and respiratory tract

Higher concentrations may have the following effects:
systemic efiects similar to those resulting from ingestion

Target Organs: Eye
Respiratory System
nervous systern
Liver

Kidney

Skin

Carcinogenicity
Not considered carcinogenic by NTP, IARC, and OSHA

4. FIRST AID MEASURES

Inhalation: Remove from exposure. If there is difficulty in breathing, give oxygen. Seek medical
attention if symptoms persist.

Skin contact: Wash skin with water. Continue washing for at least 15 minutes. Obtain medical
attention if blistering occurs or redness persists.

Eye contact: immediately flush the eye with plenty of water for at least 15 minutes, holding the eye
open. Obtain medical attention if soreness or redness persists.
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MEGAPOSIT(TM) SPR(TM) 510-A Positive Photoresist

Ingestion: Wash out mouth with water. Have victim drink 1-3 glasses of water to dilute stomach
contents. Induce vomiting if person is conscious. Immediate medical attention is required Never
administer anything by mouth if a victim is losing conciousness, is unconcious or is convulsing,

Notes to physician

Treat symptomatically.

5. FIRE-FIGHTING MEASURES

Flash point 39-40°C (102.9 - 104.9 °F)
Lower explosion limit No data available
Upper explosion limit No data available

Suitable extinguishing  Use water spray, foam, dry chemical or carbon dioxide.
media: Keep containers and surroundings cool with water spray.

Specific hazards during fire fighting: This product may give rise to hazardous vapors in a fire.
Vapors can travel a considerable distance to a source of ignition and result in flashback.

Special protective equipment for fire-fighters: Wear full protective clothing and self-contained
breathing apparatus.

Further information: Pressure may build up in closed containers with possible liberation of
combustible vapors.

6. ACCIDENTAL RELEASE MEASURES

Personal precautions

VWear suitable protective clothing.
Wear respiratory protection.
Eliminate all ignition sources.

Environmental precautions

Prevent the material from entering drains or water courses.

Do not discharge directly to a water source.

Advise Authorities if spillage has entered watercourse or sewer or has contaminated soil or vegetation.

Methods for cleaning up

Contain spills immediately with inert materials (e.g., sand, earth).
Transfer into suitable containers for recovery or disposal.

Finally flush area with plenty of water.

7. HANDLING AND STORAGE

Handling

Use local exhaust ventilation. Avoid contact with eyes, skin and clothing. Keep container tightly
closed.

Further information on storage conditions: Keep away from heat, sparks, flame, and other sources
of ignition. Practice good personal hygiene to prevent accidental exposure.

Storage
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MEGAPOSIT(TM) SPR(TM) 510-A Positive Photoresist

Storage conditions: Store in original container. Keep away from heat and sources of ignition.
Storage area should be: cool dry well ventilated out of direct sunlight

e —

8. EXPOSURE CONTROLS / PERSONAL PROTECTION

Exposure limit(s)

Exposure limits are listed below, if they exist,

|Component I Regulation [ Type of listing ] Value |
Ethyl lactate Rohm and Haas TWA 5 ppm
Rohm and Haas STEL 15 ppm
[Component | Regulaticn | Type of listing | Value |
Butyl Acetate Rohm and Haas TWA 150 ppm
Rohm and Haas STEL 200 ppm
ACGIH TWA 150 ppm
ACGIH STEL 200 ppm
OSHA_TRANS PEL 710 mg/m3 150 ppm
[Component t Regulation | Type of listing | Value |
Xylene Rohm and Haas TWA 50 ppm
Rohm and Haas STEL 75 ppm
Rohm and Haas Absorbed via skin
ACGIH TWA 100 ppm
ACGIH STEL 150 ppm
OSHA_TRANS PEL 435 mg/m3 100 ppm
Z1A TWA 435 mg/m3 100 ppm
Z1A STEL 655 mg/m3 150 ppm
{Component | Regulation [ Type of listing | Value |
Cresol ACGIH TWA 22 mg/m3 5 ppm
ACGIH SKIN_DES
OSHA_TRANS PEL 22 mg/m3 5 ppm
OSHA_TRANS SKIN_DES

Eye protection: goggles

Hand protection: Butyl rubber gloves. Other chemical resistant gloves may be recommended by your

safety professional.

Skin and body protection: Normal work wear,

Respiratory protection: Respiratory protection if there is a risk of exposure to high vapor
concentrations. The specific respirator selected must be based on the airborne concentration found in
the workplace and must not exceed the working limits of the respirator.

Engineering measures: Engineering methods to prevent or control exposure are preferred.
Methods include process or personnel enclosure, mechanical ventilation (local exhaust), and control of

process conditions.
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MEGAPOSIT(TM) SPR(TM) 510-A Positive Photoresist

9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance
Form

Colour

Odour
pH
Boiling pointfrange
Flash point
Lower explosion limit
Upper explosion limit

Component: Ethyl lactate
Vapour pressure

Component: n-Butyl acetate
Vapour pressure

Relative vapour density
Water solubility
Relative density
Evaporation rate

VOC's

viscous liquid

red

sweet

ca.?

>119°C (246 °F)

39 - 40 °C (102.9 - 104.9 °F)
No data available

No data available

1.7 mmHg at 20 °C

15.0 mmHg at 25 °C
Heavier than air.
slightly soluble
1.08
Slower than ether
842.21 g/l

NOTE: The physical data presented above are typical values and should not be construed as a

specification.

ﬁ

10. STABILITY AND REACTIVITY

Hazardous reactions

Conditions to avoid
Materials to avold

Hazardous
decomposition
products
polymerization

Stabte under nomal conditions.

High temperatures Static discharge
Oxidizing agents bases acids

Carbon monoxide, carbon dioxide,

Will not occur.

#

11. TOXICOLOGICAL INFORMATION

Toxicological information on this product or its components appear in this section when such daia is

available.

Component: Ethy] lactate
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MEGAPOSIT(TM) SPR({TM) 510-A Positive Photoresist

Acute oral toxicity LDSO rat »2,000 mg/kg
Component: n-Buty! acetate

Acute oral toxicity LD50 rat 13,100 mg/kg
Component: Xylene

Acute oral toxicity LD50 rat 4,300 mg/kg
Component: Cresol

Acute oral toxicity LD50C rat 2,737 mg/kg
Component: Diazo Photoactive Compound

Acute oral toxicity LD50 rat >2,000 mg/kg
Component: Organic Siloxane Surfactant

Acute oral toxicity LD50 rat > 5,000 mgrkg
Component: Ethyl lactate

Acute inhalation LCS0 rat >5,400 mg/m3

toxicity
Component: n-Butyl acetate

Acute inhalation LCS0 rat 4 h 760 mg/m3

toxicity
Component: Xylene

Acute inhalation LCS0 rat 4 h 29.09 mg/

toxicity
Component: Cresol

Acute inhalation LCS50 rat 8 h 35.38 mg/

toxicity

Component: Ethyl lactate
Acute dermal toxicity LD50 rat 5,000 mg/kg

Component: Xylene
Acute dermal toxicity LD50 rabbit >4,300 mg/kg

Component: Cresol
Acute dermal toxicity LDSO0 rabbit > 5,000 mg/kg

Component: Diazo Photoactive Compound
Acute dermal toxicity LD50 rat >2,000 mg/kg

Component: Organic SHoxane Surfactant
Acute dermal toxicity LD50 rat > 2,000 mg/kg

Component: Ethyl lactate

Skin irritation A single application 1o rabbit skin produced mild irritation.
Component: Xylene

Skin irritation rabbit Moderate irritation.
Component: Organic Siloxane Surfactant

Skin irritation A single application to rabbit skin produced mild irritation.

Component: Ethyl |actate
Eye irritation Single application to the rabbit eye produced conjunctival irritation.

Component: Xylene
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MEGAPOSIT(TM) SPR(TM) 510-A Positive Photoresist

Eye irritation rabbit moderate to severe.

Component: Diazo Photoactive Compound
Eye irritation Single application to the rabbit eye produced moderate irritation.

Component: Organic Siloxane Surfactant
Eye irritation Single application to the rabbit eye produced no signs of ocular
irritation.

Component: Diazo Photoactive Compound
Sensitization Skin sensitization - guinea pig: Not a sensitizer

Component: Ethyl lactate
Toxicity to reproduction
Studies in laboratory animals have shown no teratogenic effects in the following species:
Component: Xylene
Subchronic toxicity Animal studies indicate prolonged inhalation exposures may cause the
following:
brain damage

Component: Xylene

Toxicity to reproduction
In laboratory studies, birth defects, increased fetal lethality and delayed fetal development have
been observed in offspring of female animals exposed during pregnancy.

Component: Cresol

Toxicity to reproduction
Developmental effects were seen in laboratory animals only at dose levels that were maternally

toxic.
Component: Diazo Photoactive Compound
Subchronic toxicity Repeated administration produced no systemic toxicity under the
following study conditions:
rats
Oral

Component: Diazo Photoactive Compound
Mutagenicity
Not mutagenic when tested in bacterial or mammalian systems.

ﬁ

12, ECOLOGICAL INFORMATION

Ecotoxicological information on this produict or its components appear in this section when such data
is available.

Ethyl lactate

Ecotoxicity effects
Toxicity to aquatic EC50 Daphniamagna 48 h
invertebrates 683 mg/l

n-Butyl acetate
Ecotoxicity effects

Toxicity to fish LC50 Bluegill sunfish (Lepomis macrochirus) 96 h
100 mg/l
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MEGAPOSIT(TM) SPR(TM) 510-A Positive Photoresist

Toxicity to fish LC50 Fathead minnow (Pimephales promelas) 96 h
18 mgyl

Toxicity to algae EC50 Algae (Scenedesmus subspicatus) 72 h
675 mg/l

Toxicity to aquatic LC50 Daphnia magna 96 h

invertebrates 44 - 205 mg/l

Xvlene

Ecotoxicity effects

Toxicity to fish LC50 Rainbow trout (Oncorhynchus mykiss) 96 h
13.5 mg/l

Toxicity to aquatic EC50 Daphnia magna

invertebrates 150 mg/l

13. DISPOSAL CONSIDERATIONS

Environmental precautions: Prevent the material from entering drains or water courses.
Do not discharge directly to a water source,
Advise Authorities if spillage has entered watercourse or sewer or has contaminated soil or vegetation.

Disposal

Dispose in accordance with all local, state (provincial), and federal regulations. Incineration is the
recommended method of disposal for containers. Under RCRA, it is the responsibility of the product's
user to determine at the time of disposal, whether the product mests RCRA criteria for hazardous
waste. This is because the product uses, transformations, mixtures, processes, etc. may render the
resulting materials hazardous.

Do not rermove label untit container is thoroughly cleaned. Empty containers may contain hazardous
residues. This material and its container must be disposed of in a safe way.

14. TRANSPORT INFORMATION

DOT
Not regulated per 48CFR 173.150(f}(2)
IMO/IMDG
Proper shipping name RESIN SOLUTION
UN-No UN 1866
Class 3
Packing group 1]

Transportation classifications may vary by container volume and ma y be influenced by regional or
coiintry variations in regulations
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MEGAPOSIT(TM) SPR(TM) 510-A Positive Photoresist

15. REGULATORY INFORMATION

SARA TITLE llI: Section 311/312 Categorizations (40CFR370): Immediate, delayed,
flammabitity hazard

SARA TITLE lll: Section 313 Information (40CFR372)
This product contains a chemical which is listed in Section 313 at or above de minimis concentrations.
SARA Titie 1l Components: Xylene 1330-20-7

U.S. Toxic Substances Control Act (TSCA) Section 12(b) Export Notification (40 CFR
707, Subpt D):

U.S. Toxic Substances Control Act {TSCA) Section 12{b) Export Notification (40 CFR 707, Subpt D)
This product does not contain any substances subject to Section 12(b) export notification.

US. Toxic Substances Control Act (TSCA) All components of this product are in compliance
with the inventory listing requirements of the U.S. Toxic Substances Control Act (TSCA) Chemical
Substance Inventory.

California (Proposition 65)
This product does not contain materials which the State of California has found to cause ¢ancer, birth
defects or other reproductive harm.

ﬁ

16. OTHER INFORMATION

Hazard Rating
Health Fire Reactivity
NFPA 2 2 0
Legend
ACGIH American Conference of Governmental Industrial Hygienists
BAc Butyl acetate
OSHA Occupational Safety and Health Administration
PEL Permissible Exposure Limit
STEL Shost Term Exposure Limit (STEL):
TLV Threshold Limit Value
TWA Time Weighted Average (TWA).
| Bar denotes a revision from prior MSDS.

The information provided in this Safety Data Sheet is correct to the best of our knowiedge, information
and belief at the date of its publication. The information given is designed only as a guidance for safe
handling, use, processing, storage, transportation, disposal and release and is not to be considered a
warranty or quality specification. The information relates only to the specific material designated and
may not be valid for such material used in combination with any other materials or in any process,
unless specified in the text.

Version: 3.0

Print Date: 04/12/2004
Layoul 304748
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Materiat Safety Data Sheets (MSDS]) for the product(s) you ordered from Rohm and Haas Company are enclosed.

By means of the Rohm and Haas automated MSDS distribution system, you will receive new MSDS for these products
if there are any revisions within the next year. You will also receive new copies of these MSDS annually if you are a
reguiar purchaser of these products.

it is important that these MSDS are made available to all those who handle or use these products. We wish to assist
you in this effort. If there are specific individuals in your organization who are in a better position to provide effective
hazard communication as required under the OSHA Standard, please send us their address information. Subsequent
mailinas will include these individuals,

INTEL CORP :
2150 MISSION COLLEGE BLVD 12 April 2004
SANTA CLARA, CA 95052
USA

As part of our Product Stewardship Program, we provide MSDS in conformance with the OSHA Hazard
Communication Standard and/or state regulations. However, you may note that not all our products are
considered hazardous under the Standard. Nevertheless, these MSDS provide you and your employees with
important information concerning the safe handling, use, and disposal of these products.

You may be required to submit this MSDS and others that you receive to state and local emergency response
organizations (SERC and LEPC) and to your local fire department. This requirement stems from the Emergency
Planning and Community Right-to-Know Act of 1986 (EPCRA). In addition, the product may contain a chemical
which is subject to the requirements of Section 313 of EPCRA. If a product contains one or more of these
materials, they will be identified in Section 15 of the MSDS. These laws requires certain manufacturers to report
their annual releases (as defined by the requlations} of specified chemicals listed in Section 313. You may be
covered by other parts of the law, depending on which chemicals and the amount of the chemicals that you have
at your facility. EPCRA includes the following basic requirements for facility operators:

Facilities that manufacture, process and use hazardous substances listed by the Environmental
Protection Agency (EPA} in excess of designated quantities must:

Provide emergency notification of releases;

Submit inventory forms to the SERC, LEPC, and local fire departments;
Submit emissions information to EPA and SERC; and

May face penalties fer noncompliance.

To assist you in complying with the U.S. Toxic Substances Control Act (TSCA), the inventory status is identified in
Section 15 of the product's MSDS. If Section 15 of our MSDS cites a TSCA R&D Exemption, then:
* One or more of the constituents in our products are not listed on the TSCA inventory.
» This product may not be put into materials or devices that are placed intc commerce.
« This product is provided solely for research and development (R &D) activities in accordance with
regulations issued by the U.S. EPA (40 CFR 720.36 and 720.78).

These regulations require, in pan, that the substance be used:
1. Solely for research and development purposes.
2. Under direction of technically qualified individuals.
3. Following documented prudent laboratory handling practices (29 CFR 1910.1450).

You may leam more about these requirements by calling the EPA Hotline 800-424-9346.
We appreciate your business and continue to strive to provide you with high quality products and effective
information for their safe use.

Hazard Communication Department

Rohm and Haas Company






