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July 26, 2007

Ron Myers

US Environmental Protection Agency

Office of Air Quality Planning & Standards
Monitoring Policy Group D243-05

Research Triangle Park, North Carolina 27711

Delivered via email: myers.ron@epamail.epa.gov

Subject: USEPA Condensible Particulate Matter Study Phase II Field Testing Reference Method
202 and Improved Method 202 Condensible Particulates Comparison

Dear Mr. Myers:
The Alliance of Automobile Manufacturers is pleased to have been able to assist EPA in
gathering real-world emissions information for Phase II of EPA's project to improve USEPA
Reference Method 202 (RM 202) for condensible particulate matter measurement.
Phase [—Side-by-side bench testing of RM 202 and the improved CPM method;
Phase [I—field testing the improved method;

Phase [[l—emission factor development.

Attached to this letter please find the final report on the data collected. Please feel free to post the
report on your website.

If you should have any questions, please call me at (248) 357-4796.

Sin

ely,

Giedrius Ambrozaitis
Manager, Mobile Sources

cc: William Prokopy, DaimlerChrysler
Valerie Ughetta, Alliance

BMW Group + DaimlerChrysler - Ford Motor Company - General Motors - Mazda
Mitsubishi Motors + Porsche « Toyota - Volkswagen

2000 Town Center Suite 1140 e Southfield, MI 48075 e Tel: (248) 357-4717 o Fax: (248) 357-4740



USEPA Condensible
Particulate Matter Study

Phase Il Field Testing

Reference Method 202
and

Improved Method 202
Condensible Particulates
Comparison

Prepared for

The Alliance of Automobile Manufacturers
Washington, D.C.

Bureau Veritas Project No. 11007-107007

July 3, 2007

AL
[ i
= »
i [4:}

B2

BUREAU
VERITAS

For the benefit of business and people

Bureau Veritas North America, Inc.
45525 Grand River Avenue

Suite 200

Novi, Michigan 48374
248.344.2661



ETys

U VES,
)
3 A
Yy
Jezg

[BUREAU |
Contents
EXECULIVE SUMIMATY ....oiiiiiecie ettt snae e saesneennee s v
1.0 INEFOAUCTION ..o 1
1.1  Identification, Location, and Dates of TeSt........ccoovvvvrvriiiiiiiiiiiiieieieee e 2
1.2 PUrpoSe Of STUAY ...eveeuiiiiiieiieie ettt ettt ettt esiae e eenaeenseens 2
1.3 DeSCription OF SOUICE ....ccccuviiiiiiieiieeeiieeeiee ettt e et eeee e e e e sbe e e s e e esaeeesnseeenseeennns 2
2.0  Summary of RESUITS .........cocoiiiiiiie s 3
2.1 OPerating Data.......ccueeeiiiieiiieeiiieeciee ettt ete e et e e e et e et e et e e eaae e eaeeeereeeenraeens 3
2.2 Comparison Of RESUILS......cc.eeiiiiiiiiiiieiiecie ettt 3
3.0  Sampling ProCeaUIES ........ccveiiiiieee et 8
3.1  Sampling Train and Methods...........coooiiiiiiiiiiiiii e 8
3.1.1 Volumetric Flowrate and Moisture Content—Methods 1 through 4............................ 9
3.1.2 Total Particulate Matter Emissions—Traditional Method 5/202...........c.ccccvevviennennnnn. 11
3.1.3 Total Particulate Matter Emissions—Improved Method 5/202...........cccccvvvveveeennennnee. 14
3.2 Calibration SRHEELS .......ccciiiiieiieiie ettt et ettt e et e st ebeeaeesnbeenae s 14
3.3 Sample CalCulations........cccvieeiiiieiiieeciieeciee ettt et e et e e et e e st e e s beeessaeeesaseeenseeennns 15
3.4 DaAta SRHEELS.....oouiiiiieiii ettt ettt et et e st e et eetbe e beesabeenbeeenneennaens 15
3.5 ANalytical RESUILS ....ccoiiiiiiieiie et 15
I T = U T ST PRPRPT 17
Figures
1. Outlet Sampling Location and Traverse Points ..........ccccooeeeviieiiieniienieciecieeeeee 10
. Traditional Method 202 Sampling Train ........c.cccccveeeviieeeiiieecie e 13
3. Improved Method 202 Sampling Train.........cccueecuieriieiienieeieeie e 16
Tables
1A.  Comparison of Individual ReSUItS ..........cccoeevieiiiiiiiiiiiieeee e 4
I1B.  f-test Results at 95% C.l. ....ooiiiiiiie ettt e e e eaaeeenes 4
IC.  t-test ReSults at 95% C.l .oouiiiiioiieiiieeeee ettt s 4
2A. Comparison of Individual Results (Corrected).........coevvrirciirinciiiiniieeeiie e 5
2B.  f-test Results at 95% C.I. (Corrected)........coviiviriiiiieeiieeeiieeeiee et e 5
2C.  t-test Results at 95% C.I. for Unpaired Samples (Corrected).........cceoueeveiriieenieaniennnnn. 5
3. Filterable (Front-Half) Particulate Matter EmiSSions ...........ccceecveeviienieenieniienieeieenne 6
4. Condensible (Back-Half) Particulate Matter Emissions............cccceeeveeveiieenveeceieeennen. 7
5. USEPA Reference Methods.........coviiiieiiiiiiiiiiiciieie ettt 8
6. TTaAVETSE POINES ...eviiiiiieiiie ettt ettt e e et e e s e e e esbeeesnbeeesnaeeenneas 9

1



U VE
s
i =
= td
= e
1828

[BUREALU |
Contents
Tables Tab
A T202 Runs 1 through 4
B T202 Runs 5 through 8
C JR202 Runs 1 through 4
D JR202 Runs 5 through 8
Appendices
A Facility Operating Data
B Calibration Sheets
C Sample Calculations
D Field Data Sheets
E Computer-Generated Data Sheets
F Laboratory Results

il



EXys

FOVES
2
)
3 14
Yy
J828

[BUREAU |

Executive Summary

The United States Environmental Protection Agency (USEPA) initiated a project with various
stakeholders for a condensible particulate matter (CPM) test method study to improve USEPA
Reference Method 202 (RM 202) for CPM. The project is an outgrowth of the “Proposed Rule to
Implement the Fine Particle National Ambient Air Quality Standards,” proposed on November 1,
2005 (70FR65984).

USEPA’s project is a comprehensive test program consisting of three distinct phases as follows:
Phase [—Side-by-side bench testing of RM 202 and the improved CPM method, Phase II—field-
testing the improved method, and Phase IIl—emission factor development.

The Alliance of Automotive Manufacturers (Alliance), a stakeholder for this study, is providing
this report to contribute to Phase II—comparing RM 202 to the improved method through field
testing. The stationary source chosen for this application is a wet machining operation
associated with an oil mist collector control device that serves an automotive machining process
for transmission components. The source’s flue gas temperature was less than or equal to 85 °F.

The Alliance retained Bureau Veritas North America, Inc. (Bureau Veritas) to conduct Phase II
field testing for the Particulate Matter RM 202 study. The study consisted of simultaneous
testing of condensible particulates with RM 202 and the improved method defined in Phase I.

On March 29" and 30", 2007, side-by-side simultaneous stack testing studies comparing RM
202 to the improved method were conducted. In this application, the data revealed the improved
method does not indicate a significant statistical difference from the traditional RM 202 based on
precision and accuracy and, therefore, is an acceptable methodology for the determination of
CPM. The improved method data also indicated that sample train temperatures equal to or less
then the flue gas temperature (i.e., 85 °F for this application) reduced the organic fraction of the
condensed phase by approximately 50%. The remaining organic fraction was located on the
primary filter. By comparison, in the traditional RM 202, approximately100% of the organic
fraction is found when extracted from the wet impingers.

v



EXys

FOVES
2
)
3 14
Yy
J828

[BUREAU |

1.0 Introduction

The improved measurement approach for condensible particulate matter (CPM) was developed
by John Richards, Tom Holder and David Goshas of Air Control Techniques, P.C. They
presented their findings at the Air & Waste Management Association Conference held November
2" and 3™ 2005. Their approach adds a distillation apparatus to cool condensible gases
indirectly by capturing condensed gases in dry impingers, thereby significantly reducing the
matrix effect, which is primarily responsible for artifact formation. An additional filter is added
downstream, after cooling, to collect the transformed gaseous particulates in the solid form.

In this application, the front half of the improved method is identical to 40 CFR 60, Appendix A,
RM 5 with the following exception: the sample probe and filter temperature are to be maintained
at a temperature of less than 85 °F (that of the flue gas). The back half of the improved method
includes the addition of a Method 23-type indirect condenser followed by a dropout impinger
between the filter box assembly and the first of two Method 202 impingers. A secondary 47-
millimeter (mm) filter is located immediately after the three dry impingers. See Figure 3 for a
detailed configuration of the improved method train. The improved method sampling train has
been designed to achieve adequate flue gas temperature reduction with no contact between the
gas stream and the condenser’s cooling water. After collection of the sample, the improved
method impingers are rinsed using distilled water and methylene chloride to collect any
condensed particulate matter on glassware surfaces, just as it is recovered in the current RM 202.

The Phase II study was an actual stack test consisting of the simultaneous testing of condensible
particulate matter using Reference Method RM 5/202, referred to as the ““traditional method™
and the improved method 5/202 referred to as the “improved method.” 40 CFR 60, Appendix A,
Reference Method RM 5 and 40 CFR 51, Appendix M, RM 202 were used for the wet method
testing. In the condensible portion RM 202, there were no adjustments of the sample (i.e.,
nitrogen purge or pH adjustment).

An independent testing firm, Bureau Veritas, was retained by the Alliance to perform the field
study. Bill Prokopy of DaimlerChrysler, LLC was the Project Technical Advisor to the Alliance.
Mike Hartman, Principal Scientist of Air-Tech Environmental, LLC was retained by Bureau
Veritas to oversee the sample collection portion of this study. Thomas Schmelter (Project
Manager), Brian Young, and Gordon Barba, all representing Bureau Veritas, collected the
samples. The samples were delivered to Bureau Veritas’ Analytical Laboratory for analysis.
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1.1 Identification, Location, and Dates of Test

The testing was performed on a wet machining operation associated with an oil mist collector
control device (Source #244202) at an automotive facility in Indiana on March 29™ and 30,
2007. Sampling equipment was set up and two simultaneous runs, Runs 1 through 5, were
performed on March 29™ 2007. Runs 6 through 8 were performed on March 30™, 2007.

1.2 Purpose of Study

The primary purpose of this study was to evaluate whether there were significant statistical
differences between the traditional and improved CPM methodologies. Two metrics were used
to evaluate the differences: the f-test and the t-test, both at the 95% confidence interval.
Additionally, the field testing provided an opportunity to demonstrate the feasibility and examine
issues resulting from the performance of the improved method.

1.3 Description of Source

The control device was an oil mist collector used to control emissions from the machining of
transmission components, which may include cutting, grinding, broaching, and drilling
operations. A cutting oil added to the surface of the metal during these operations to provide
cooling and lubrication produces a fine mist of oil droplets typically controlled by filtration units
referred to as mist collectors. The oil mist collector is a three-stage filtration system that
removes oil droplets from the flue gas. A series of filtration bags collect the metal particulates
and oil mist. The flue gas from the common inlet flow is directed to the mist collector and
passes through a throat that increases gas velocity. The flue gas then flows to a large separator,
which decreases flue gas velocity before entering a filtration system. The resulting pressure drop
provides mist elimination and collection of the oils at the bottom of the collector. The filtered air
is vented through a duct to the atmosphere. The source exhausts through a rectangular duct on
the roof of the facility that measures 28.5 inches wide by 22 inches deep.

The oil mist collector controls emissions from 20 hobbing machines. At the time of the testing,
16 of the 20 hobbing machines were running. The emissions from each of the hobbing units are
collected via a negative-pressure duct system that connects to a common duct and the oil mist
collector.
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2.0 Summary of Results

2.1 Operating Data

The operating data recorded during the emissions testing was compiled by a Process Engineer
from the host testing facility. The data consisted of a parts count through the duration of the 1-
hour test runs. The average eight-run part count per hour was 2,052. During Run 3, on
March 29, 2007, the highest part count was 2,296. The minimum number of parts counted
(1,889) occurred during Run 8 on March 30, 2007. The operating data is included as
Appendix A.

The process was monitored through the duration of the testing program. No process shut-downs
or disruptions were encountered that would have prompted a stop in testing.

2.2 Comparison of Results

Table 1A shows the results of eight samples collected simultaneously using RM 202 and the
improved method. A value of 0 mg was used for results that were reported as less than the
detection limit. Tables 1B and 1C present the statistical data for the f-test and t-test,
respectively, at a 95% confidence interval (C.1.).

In Table 2A two data points were removed from the traditional method as outliers (see acetone
rinse results) and the data are corrected. The removal of these two data points result in an f-test
that passes (Table 2B) and a t-test that does not show significant statistical difference in the two
CPM methods.
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USEPA CPM Comparison Study — Oil Mist Collectors

Table 1A

Comparison of Individual Results (as Received)

Improved 202 Train Traditional 202 Train
1st 2nd
Run Filter | Acetone | Inorganic | Organic Filter Total Run Filter | Acetone | Inorganic | Organic
No. (mg) (mg) (mg) (mg) (mg) (mg) No. (mg) (mg) (mg) (mg) Total
1 0.7 1.6 2.5 2.3 0 7.1 1 0 2.4 0.8 6.8 10.0
2 2.9 1.5 0 3.0 0 7.4 2 0 1.2 0.6 5.8 7.6
3 3.1 5.0 0.8 2.2 0 11.1 3 0 9.1 1.7 7.6 18.4
4 2.6 2.0 0 3.4 0 8.0 4 0 3.1 2.3 6.2 11.6
5 3.5 2.3 0 1.3 0 7.1 5 0 9.9 0.6 3.7 14.2
6 2.5 1.7 0 4.1 0 8.3 6 0 2.1 1.1 4.2 7.4
7 2.6 2.2 0 1.4 0 6.2 7 0 3.0 0.8 2.9 6.7
8 2.3 1.7 0.7 1.4 0 6.1 8 0 3.0 0.7 3.5 7.2
Ave. 2.53 2.25 0.50 2.39 0 7.66 Ave. 0 4.23 1.08 5.09 10.39
Std Std.
Dev. 0.83 1.15 0.88 1.04 0 1.59 | Dev. 0 3.32 0.61 1.73 4.15
RSD RSD
(%) 20.6 | (%) 39.9
Table 1B Table 1C
f-test Results at 95% C.I. (as Received) t-test Results at 95% C.I. (as Received)
i:f:l?en fcalggu'lgtsed Frabutated Mean of individual differences, D, 2.73
Tnoreani 208 379 Standard deviation of individual differences, sy 3.12
ganic .
Organic 277 Number of samples, n 8
£ ttabula\ted 2.365
Total 081 tcalculatecl 2.470
Results FAILED t-test
Action Remove Run 3 and 5 outliers
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USEPA CPM Comparison Study — Oil Mist Collectors

Table 2A
Comparison of Individual Results (Corrected)

Improved 202 Train Traditional 202 Train
2nd
Run 1t Filter Acetone Inorganic Organic | Filter Total Filter Inorganic Organic
No. (mg) (mg) (mg) (mg) (mg) (mg) | RunNo. | (mg) | Acetone (mg) (mg) (mg) Total
1 0.7 1.6 2.5 2.3 0 7.1 1 0 2.4 0.8 6.8 10.0
2 2.9 1.5 0 3.0 0 7.4 2 0 1.2 0.6 5.8 7.6
3 3.1 5.0 0.8 22 0 [ 111 3* (0) (9.1) (1.7) (7.6) NA
4 2.6 2.0 0 3.4 0 8.0 4 0 3.1 2.3 6.2 11.6
5 35 23 0 1.3 0 7.1 5% (0) (9.9) (0.6) (3.7) NA
6 2.5 1.7 0 4.1 0 8.3 6 0 2.1 1.1 4.2 7.4
7 2.6 2.2 0 1.4 0 6.2 7 0 3.0 0.8 2.9 6.7
8 2.3 1.7 0.7 1.4 0 6.1 8 0 3.0 0.7 3.5 7.2
Ave. 2.53 2.25 0.50 2.39 0 7.66 Ave. 0 2.47 1.05 4.90 8.42
Std
Dev. 0.83 1.15 0.88 1.04 0 1.59 Std. Dev. 0 0.74 0.63 1.58 1.94
RSD
(%) 20.6 RSD (%) 23.0
* Bold results for Runs 3 and 5 for traditional Method 202 were excluded.
Table 2B Table 2C
f-test Results at 95% C.1. (Corrected) t-test Results at 95% C.1. for Unpaired Samples (Corrected)
Fraction fealculated frabulated Standard deviation of individual differences, s4 0.94
Acetone 2.40 Number of samples, n nl=8,n2=6
Inorganic 1.93 4.88 teabulated 2.131
Organic 231 tca]culatcd 0.80
Total 1.49 Results PASSED t-test
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Table 3

Filterable (Front-Half) Particulate Matter Emissions

Emission Rate

Concentration

Method | Run Filter Acetone Total Filter Acetone Total
(Ib/hr) (Ib/hr) (Ib/hr) (gr/DSCF) (gr/DSCF) (gr/DSCF)
T202 1 0.01 0.07 0.08 0.0002 0.0009 0.0011
JR202 1 0.02 0.04 0.06 0.0003 0.0006 0.0009
T202 2 0.01 0.03 0.04 0.0002 0.0004 0.0006
JR202 2 0.08 0.04 0.12 0.0010 0.0005 0.0015
T202 3 0.01 0.25 0.26 0.0002 0.0033 0.0035
JR202 3 0.09 0.14 0.23 0.0012 0.0019 0.0031
T202 4 0.01 0.09 0.10 0.0002 0.0012 0.0014
JR202 4 0.07 0.06 0.13 0.0010 0.0008 0.0018
T202 5 0.01 0.27 0.28 0.0002 0.0036 0.0038
JR202 5 0.10 0.06 0.16 0.0013 0.0008 0.0021
T202 6 0.01 0.06 0.07 0.0002 0.0008 0.0010
JR202 6 0.07 0.05 0.12 0.0009 0.0006 0.0015
T202 7 0.01 0.08 0.09 0.0002 0.0011 0.0013
JR202 7 0.07 0.06 0.13 0.0010 0.0008 0.0018
T202 8 0.01 0.08 0.09 0.0002 0.0011 0.0013
JR202 8 0.07 0.04 0.11 0.0009 0.0006 0.0015
Average
T202 0.01 0.12 0.13 0.0002 0.0016 0.0018
JR202 0.07 0.06 0.13 0.0009 0.0008 0.0017
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Table 4
Condensible (Back-Half) Particulate Matter Emissions
Emission Rate Concentration
Method | Run Inorganic Organic 2nd Filter Total Inorganic Organic 2nd Filter Total
(Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (gr/DSCF) (gr/DSCF) (gr/DSCF) (gr/DSCF)

T202 1 0.02 0.19 — 0.21 0.0003 0.0024 — 0.0027
JR202 1 0.07 0.06 <dl 0.13 0.0009 0.0008 <dl 0.0017
T202 2 0.02 0.16 — 0.18 0.0002 0.0021 — 0.0023
JR202 2 0.01 0.08 <dl 0.09 0.0002 0.0011 <dl 0.0013
T202 3 0.05 0.21 — 0.26 0.0006 0.0028 — 0.0034
JR202 3 0.02 0.06 <dl 0.08 0.0003 0.0008 <dl 0.0011
T202 4 0.06 0.17 — 0.23 0.0009 0.0024 — 0.0033
JR202 4 0.01 0.09 <dl 0.10 0.0002 0.0013 <dl 0.0015
T202 5 0.02 0.10 — 0.12 0.0002 0.0014 — 0.0016
JR202 5 0.01 0.04 <dl 0.05 0.0002 0.0005 <dl 0.0007
T202 6 0.03 0.12 — 0.15 0.0004 0.0016 — 0.0020
JR202 6 0.01 0.11 <dl 0.12 0.0002 0.0015 <dl 0.0017
T202 7 0.02 0.08 — 0.10 0.0003 0.0011 — 0.0014
JR202 7 0.01 0.04 <dl 0.05 0.0002 0.0005 <dl 0.0007
T202 8 0.02 0.10 — 0.12 0.0003 0.0013 — 0.0016
JR202 8 0.02 0.04 <dl 0.06 0.0003 0.0005 <dl 0.0008
Average

T202 0.03 0.14 — 0.17 0.0004 0.0019 — 0.0023
JR202 0.02 0.07 <dl 0.09 0.0003 0.0009 <dl 0.0012

dl = detection limit
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3.0 Sampling Procedures

Bureau Veritas obtained filterable particulate matter and traditional Method 202 condensible
particulate matter emissions measurements in accordance with the procedures specified in the
United States Environmental Protection Agency (USEPA) Standards of Performance for New
Stationary Sources. The improved Method 202 sampling procedures followed guidelines
outlined in Section 3.1.3. The sampling and analytical methods used in the testing program are
indicated in the following table.

Table 5
USEPA Reference Methods
Sampling Method Parameter Analysis
Method 1 Traverse point locations Field measurement
Method 2 Gas stream volumetric Field measurement, S-type
flowrate pitot tube
Method 3 Molecular weight Fyrite analysis
Method 4 Moisture content Gravimetrical
Method 5 Filterable particulate matter | Gravimetrical
Method 202 Condensible particulate Gravimetrical
matter
John Richards Improved Condensible particulate Gravimetrical
Method 202 matter

3.1 Sampling Train and Methods

The sampling train and methods used are presented below. Glassware, including, nozzles, glass-
lined probes, filter holder, impingers, and impinger connections were precleaned prior to sample
train assembly. The cleaning procedure consisted of washing with hot soapy water, rinsing with
hot tap water, rinsing with distilled water, and air drying. The glassware was triple-rinsed with
acetone, and then triple-rinsed with methylene chloride. Glassware openings were then capped
with aluminum foil prior to sample train assembly.
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3.1.1  Volumetric Flowrate and Moisture Content—Methods 1 through 4

Velocity traverses were conducted in accordance with the procedures outlined in USEPA
Method 1 “Sample and Velocity Traverses for Stationary Sources,” and Method 2
“Determination of Stack Gas Velocity and Volumetric Flow Rate (Type S Pitot Tube).” The
exhaust stack measurements were 28.5 inches wide by 22 inches deep. No insulation or port
nipples were present on the source stack. Three approximate 3-inch-diameter sampling ports are
located on the northwest wall of the stack. The ports were labeled from north to south as A, B,
and C.

Twelve traverse points were used. The distances from the stack wall of the four traverse points
for each port are presented in the following table (the same distances for each of the three ports):

Table 6
Traverse Points

) Distance From Stack Wall
Traverse Point )
(inches)
1 2.75
2 8.25
3 13.75
4 19.25

Traverse Point 1 was marked near the opening of the S-type pitot tube, with Traverse Point 4
marked towards the handle.

Prior to performing velocity traverses, a cyclonic flow check was performed at each point and
port. The maximum Ap deflection was noted as 17° in Port C, Traverse Point 2. The minimum
Ap deflection was noted as 5° at Port C, Traverse Point 1. The average cyclonic flow angle was
11.75°, which is less than the 20°-criterion that indicates cyclonic flow conditions.

Molecular weight was evaluated using USEPA Method 3, “Gas Analysis for the Determination
of Dry Molecular Weight.” The percents by volume of oxygen and carbon dioxide in the
exhaust gas were determined by the Fyrite method. The source conditions reflected ambient
amounts of oxygen, 21%, and carbon dioxide, 0%.

USEPA Method 4, “Determination of Moisture Content in Stack Gases,” was used in
conjunction with RM 202 and improved 202 measurements. Figure 1 depicts the oil mist
collector exhaust stack’s Sampling Ports and Traverse Point Locations.
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3.1.2 Total Particulate Matter Emissions—T raditional Method 5/202

USEPA Method 5, “Determination of Particulate Emissions from Stationary Sources” was used
to measure the filterable particulate matter (FPM). USEPA Method 202, “Determination of
Condensible Particulate Emissions from Stationary Sources,” was used to measure the back-half
condensible particulate mass.

Figure 2 depicts the sampling train.

The front half refers to the particulate mass collected within the nozzle, probe, and filter. The
back half refers to the particulate matter collected after the filter and includes the back-half filter
holder and impingers. The front-half particulate mass was added to the back-half condensible
particulate matter mass to determine the exhaust particulate concentration defined as total
particulate matter less than 10 microns (PMjj).

Bureau Veritas’ isokinetic stack sampling system consisted of the following:
1. A borosilicate glass, button-hook nozzle

2. A heated borosilicate glass probe (maintained at 248 + 25 °F)

3. A heated filter box (maintained at 248 + 25 °F)

4. A preweighed Whatman® 934 AH glass fiber filter

5. A set of four Greenburg-Smith (GS) impingers used to collect the condensible particulate
matter for each run

— The first and second impingers of the standard GS design with 100 milliliters (mL) of
deionized water

— A third modified GS impinger containing 100 mL of deionized water. A GS impinger
was modified by replacing the tip with a 1.3-cm-inner-diameter glass tube extending to
about 1.3 cm from the bottom of the flask.

— A fourth modified GS impinger containing a known amount of silica gel desiccant.
6. Sample line
7. A Nutech® control case equipped with a pump, dry-gas meter, and calibrated orifice

Prior to testing, a preliminary velocity traverse was performed and a nozzle size was calculated
that would allow isokinetic sampling at an average rate of 0.75 cubic feet per minute. A pre-
cleaned borosilicate glass nozzle was then selected that had an inside diameter that approximated
the ideal calculated value. The nozzle was measured with calipers across three diameters to
verify the inside diameter and then connected to the borosilicate glass-lined sample probe.

11



TOVE
o

v,

1838

[BUREAU |

B
L”"F
sV\.\\“

The impact and static pressure openings of the pitot tube were leak checked at or above 3.0
inches of velocity head for a period exceeding 15 seconds. The sampling train was then leak
checked by capping the nozzle tip and drawing a vacuum of 15 inches of water. The dry-gas
meter was then monitored for one minute. The sampling train was then inserted into the stack.
Ice was then placed around the impingers. The probe and filter temperatures were allowed to
stabilize at 248 + 25 °F before the sample run. After production was verified by the facility
Process Engineer and the sampling train was prepared, testing was initiated.

Velocity head readings and orifice calculations were performed to ensure that isokinetic
sampling existed within £10 % for the duration of the test. Each of the 12 traverse points were
sampled at 5-minute intervals for the 60-minute test run. The sampling train was inspected for
each traverse point and monitored continuously at the dry-gas meter. At the direction of the
Alliance’s Technical Director, nitrogen purges were not performed following the completion of
each test run.

After completion of the post-test leak check for each test run, the nozzle and probe were triple-
brushed and rinsed with acetone on location. The acetone rinses were collected in pre-cleaned
500-milliliter (mL), glass sample containers. The sample containers, filter, and impinger train
were then transported to a recovery trailer. There, the filter was recovered and the front-half of
the filter holder assembly was triple-rinsed with acetone and the rinsate was collected in the
acetone sample container. A recovery trailer was used to provide a controlled environment and
limit the potential for sample contamination.

The impinger train was also carefully disassembled in the recovery trailer. Each impinger was
weighed and compared to the pre-test initial weights to determine the mass gain or loss. The
impinger solution was collected in a pre-cleaned 500-mL glass sample container. Impingers 1
through 3 and all connecting glassware were then triple-rinsed with deionized water. This rinse
was placed directly into the polyethylene sample container containing the collected impinger
solutions. Impingers 1 through 3 and all connecting glassware were then triple-rinsed with
methylene chloride, which was collected in a 500-mL glass sample container. All connecting
glassware and Impingers 1 through 3 were then triple-rinsed with acetone, which was collected
and combined with the methylene chloride rinsate.

The silica gel within the fourth impinger was then replaced with fresh silica gel. The sampling
train was then re-assembled and capped with aluminum foil in preparation for the next sampling
run.

12
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Eight test runs were conducted. Bureau Veritas labeled each container with the test number and

identification for the traditional method (T202), test location, and test date, and marked the level
of liquid on the outside of the container. Immediately after recovery, the sample containers were
placed in a cooler for storage. Bureau Veritas personnel transported all samples (including field

blanks) to Bureau Veritas’ laboratory in Novi, Michigan, for analysis.

3.1.3  Total Particulate Matter Emissions—Improved Method 5/202

For the improved method testing, particulate matter was measured using USEPA Methods 5 and
202, as described above, with exceptions. Figure 3 depicts the sampling train.

The procedure for Method 5 was modified. The sample was collected isokinetically but with the
following exceptions:

e The probe temperature was maintained at =15 °F of the stack flue gas temperature, but not
exceeding 85 °F

e The filter temperature was maintained at =15 °F of the stack flue gas temperature, but not
exceeding 85 °F

The procedure for Method 202 was modified as depicted in Figure 3. The modifications were:

¢ A modified GS impinger (broken neck) inserted between the heated filter box and the first
(traditional method) impinger

e A Method 23-type stack gas condenser placed between the first and second impingers

e A second (back-half) filter holder inserted between the second and third traditional method
impingers

At the start of the sampling runs, pre-cleaned impingers in the improved train contained no water
or reagent.

The improved Method 5/202 train was recovered in the same manner as the traditional Method
5/202 train. Eight test runs were conducted simultaneously. Bureau Veritas labeled each
container with the test number and identification for the improved method (JR202), test location,
and test date, and marked the level of liquid on the outside of the container. Immediately after
recovery, the sample containers were placed in a cooler for storage. Bureau Veritas personnel
transported all of these samples to Bureau Veritas’ laboratory for analysis.

3.2 Calibration Sheets

Calibration sheets are presented in Appendix B.
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3.3 Sample Calculations

Sample calculations are presented in Appendix C.

3.4 Data Sheets

Field data sheets are presented in Appendix D. Computer-generated data sheets are presented in
Appendix E.

3.5 Analytical Results

Refer to Appendix F for laboratory analytical results.
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Limitations

The information and opinions rendered in this report are exclusively for use by the Alliance of
Automobile Manufacturers. Bureau Veritas North America, Inc. will not distribute or publish
this report without the Alliance of Automobile Manufacturers’ consent except as required by law
or court order. The information and opinions are given in response to a limited assignment and
should be implemented only in light of that assignment. Bureau Veritas North America, Inc.
accepts responsibility for the competent performance of its duties in executing the assignment
and preparing reports in accordance with the normal standards of the profession, but disclaims
any responsibility for consequential damages.

This report prepared by: %”“ﬂ K (/(3401&@)"
Thomas R. Schmelter
Project Manager, Air Quality Management

This report reviewed by: /3/ A ’S/‘

Derek R. Wong, Ph.D., PE.

Director

Health, Safety, and Environmental Services
Detroit Regional Office

July 3, 2007
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Table A - T202 Runs 1 through 4

Company Alliance of Automobile Manufacturers

Source Designation Mist Eliminator #244202

Test Date 3/29/2007  3/29/2007 3/29/2007 3/29/2007
|
Meter Temperature Tm (F) 49.63 57.50 59.50 68.54 58.79
Meter Pressure - Pm (in. Hg) 29.52 29.52 29.52 29.51 29.52
Measured Sample Volume (Vm) 42.18 41.43 41.88 41.06 41.64
Sample Volume (Vm-Std ft’) 43.21 41.78 42.08 40.55 41.90
Sample Volume (Vm-Std m3) 1.22 1.18 1.19 1.15 1.19
Condensate Volume (Vw-std ft3) 0.00 0.23 0.00 0.41 0.16
Gas Density (ps (std) Ibs/ft") 0.0745 0.0744 0.0745 0.0743 0.0744
Total weight of sampled gas (Ibs) 3.221 3.125 3.137 3.042 3.131
Nozzle Size - An (sq. ft.) 0.0003464  0.0003464 0.0003464 0.0003464 0.0003464
Isokinetic Variation - I 98.4 98.8 98.3 98.8 98.6
Average Stack Temperature - Ts (F) 83.9 84.3 85.0 85.8 84.8
Molecular Weight Stack Gas- dry (Md) 28.84 28.84 28.84 28.84 28.84
Molecular Weight Stack Gas-wet (Ms) 28.84 28.78 28.84 28.84 28.83
Stack Gas Specific Gravity (Gs) 1.00 0.99 1.00 1.00 1.00
Percent Moisture (Bws) 0.00 0.54 0.00 1.01 0.39
Water Vapor Volume (fraction) 0.000 0.005 0.000 0.010 0.004
Pressure - Ps (in. Hg) 29.41 29.41 29.41 29.41 29.41
Average Stack Velocity -Vs (ft/sec) 36.57 35.71 35.78 34.88 35.74
Area of Stack (ft") 4.26 4.26 4.26 4.26 4.26
Flowrate ft'/min (Actual) 9,337 9,117 9,136 8,906 9,124
Flowrate ft'/min (Standard Wet) 8,909 8,692 8,700 8,469 8,693
Flowrate ft'/min (Standard Dry) 8,909 8,645 8,700 8,383 8,659
Flowrate m’/min (standard dry) 252.3 244.8 246.4 237.4 2452

Total Particulate Weights (mg)

Filter 0.5 0.5 0.5 0.5 0.5
Front Half Acetone Wash 24 1.2 9.1 3.1 4.0
Front Half USEPA Method 5 total 29 1.7 9.6 3.6 4.5
Inorganic Condensible Particulate Matter 0.8 0.6 1.7 2.3 1.4
Organic Condensible Particulate Matter 6.8 5.8 7.6 6.2 6.6
Back Half USEPA Method 202 total 7.6 6.4 9.3 8.5 8.0
Total Particulate Matter Weight 10.5 8.1 18.9 12.1 12.4

Total Particulate Concentration

mg/dscf 0.243 0.194 0.449 0.298 0.296
grains/dscf 0.0037 0.0030 0.0069 0.0046 0.0046
16/1000 Ib (dry) 0.0072 0.0057 0.0133 0.0088 0.0088

Total Particulate Emission Rate

Ib/hr 0.3 0.2 0.5 0.3 0.3
1b/hr

Filter 0.01364 0.01369 0.01367 0.01367
Front Half Acetone Wash 0.06546 0.03284 0.24887 0.08478
Total 0.07909 0.04653 0.26255 0.09845
Inorganic Condensible Particulate Matter 0.02182 0.01642 0.04649 0.06290
Organic Condensible Particulate Matter 0.18546 0.15875 0.20785 0.16956
Total 0.20728 0.17517 0.25434 0.23246
grains/dscf

Filter 0.0001786  0.0001847 0.0001834 0.0001903
Front Half Acetone Wash 0.0008572  0.0004432 0.0033374 0.0011798
Total 0.0010357  0.0006279 0.0035208 0.0013701
Inorganic Condensible Particulate Matter 0.0002857 0.0002216 0.0006235 0.0008753
Organic Condensible Particulate Matter 0.0024286  0.0021423 0.0027873 0.0023596

Total 0.0027143 0.0023639 0.0034107 0.0032350




Table B - T202 Runs 5 through 8

Company. Alliance of Automobile Manufacturers

Source Designation Mist Eliminator #244202

Test Date 3/29/2007  3/30/2007 3/30/2007  3/30/2007
- ____00O00OO0OOO0O]
Meter/Nozzle Information T202-Run5 T202-Run6 T202-Run?7 T202-Run8 Average
Meter Temperature Tm (F) 73.04 46.63 54.33 67.83 60.46
Meter Pressure - Pm (in. Hg) 29.52 29.56 29.56 29.56 29.55
Measured Sample Volume (Vm) 42.75 40.03 40.64 41.09 41.13
Sample Volume (Vm-Std ff) 41.86 41.30 4131 40.70 41.29
Sample Volume (Vm-Std m3) 1.19 1.17 1.17 1.15 1.17
Condensate Volume (Vw-std t) 0.27 0.03 0.00 0.31 0.15
Gas Density (Ps(std) Ibs/ft®) 0.0744 0.0745 0.0745 0.0743 0.0744
Total weight of sampled gas (Ibs) 3.133 3.080 3.079 3.048 3.085
Nozzle Size - An (sq. ft.) 0.0003464  0.0003436 0.0003436  0.0003436 0.0003443
Isokinetic Variation - | 99.9 98.8 97.9 99.5 99.0
Average Stack Temperature - Ts (F) 86.0 80.7 81.3 83.3 82.8
Molecular Weight Stack Gas- dry (Md) 28.84 28.84 28.84 28.84 28.84
Molecular Weight Stack Gas-wet (Ms) 28.77 28.83 28.84 28.84 28.82
Stack Gas Specific Gravity (Gs) 0.99 1.00 1.00 1.00 1.00
Percent Moisture (Bws) 0.65 0.08 0.00 0.76 0.37
Water Vapor Volume (fraction) 0.006 0.001 0.000 0.008 0.004
Pressure - Ps (in. Hg) 29.41 29.46 29.46 29.46 29.45
Average Stack Velocity -Vs (ft/sec) 35.51 35.12 35.12 34.77 35.13
Area of Stack (ff) 4.26 4.26 4.26 4.26 4.26

Exhaust Gas Flowrate

Flowrate f//min (Actual) 9,067 8,967 8,966 8,877 8,969
Flowrate f/min (Standard Wet) 8,618 8,622 8,610 8,493 8,586
Flowrate ft/min (Standard Dry) 8,563 8,615 8,610 8,429 8,554
Flowrate m*/min (standard dry) 2425 243.9 243.8 238.7 242.2

Total Particulate Weights (mg

Filter 0.5 0.5 0.5 0.5 0.5
Front Half Acetone Wash 9.9 2.1 3.0 3.0 4.5
Front Half USEPA Method 5 total 10.4 2.6 35 35 5.0
Inorganic Condensible Particulate Matter 0.6 11 0.8 0.7 0.8
Organic Condensible Particulate Matter 3.7 4.2 2.9 3.5 3.6
Back Half USEPA Method 202 total 4.3 53 3.7 42 4.4
Total Particulate Matter Weight 14.7 7.9 7.2 7.7 9.4

Total Particulate Concentration

mg/dscf 0.351 0.191 0.174 0.189 0.226
grains/dscf 0.0054 0.0030 0.0027 0.0029 0.0035
1b/1000 Ib (dry) 0.0104 0.0057 0.0052 0.0056 0.0067

Total Particulate Emission Rate

Ib/hr 0.4 0.2 0.2 0.2 0.3
Ib/hr

Filter 0.01353 0.01380 0.01379 0.01370

Front Half Acetone Wash 0.26784 0.05794 0.08272 0.08219

Total 0.28136 0.07173 0.09650 0.09589

Inorganic Condensible Particulate Matter 0.01623 0.03035 0.02206 0.01918

Organic Condensible Particulate Matter 0.10010 0.11588 0.07996 0.09589

Total 0.11633 0.14623 0.10202 0.11507

grains/dscf

Filter 0.0001843  0.0001868 0.0001868  0.0001896
Front Half Acetone Wash 0.0036493  0.0007846  0.0011208  0.0011376
Total 0.0038336  0.0009715 0.0013076  0.0013272
Inorganic Condensible Particulate Matter 0.0002212  0.0004110 0.0002989  0.0002654
Organic Condensible Particulate Matter 0.0013639  0.0015693 0.0010834  0.0013272

Total 0.0015851  0.0019803 0.0013823  0.0015926




Table C - JR202 Runs 1 through 4

Company Alliance of Automobile Manufacturers

Source Designation Mist Eliminator #244202

Test Date 3/29/2007 3/29/2007 3/29/2007 3/29/2007
00|
Meter Temperature Tm (F) 56.50 61.67 63.38 72.00 63.39
Meter Pressure - Pm (in. Hg) 29.52 29.52 29.51 29.51 29.52
Measured Sample Volume (Vm) 41.84 42.88 40.68 41.43 41.71
Sample Volume (Vm-Std ft’) 42.66 43.30 40.92 41.00 41.97
Sample Volume (Vm-Std ) 1.21 1.23 1.16 1.16 1.19
Condensate Volume (Vw-std ft*) 0.25 0.74 0.32 0.41 0.43
Gas Density (Ps(std) Ibs/ft%) 0.0744 0.0741 0.0743 0.0743 0.0743
Total weight of sampled gas (Ibs) 3.192 3.262 3.065 3.075 3.148
Nozzle Size - An (sq. ft.) 0.0003631  0.0003631 0.0003436  0.0003436 0.0003533
Isokinetic Variation - | 94.9 96.8 97.1 98.5 96.8
Average Stack Temperature - Ts (F) 83.9 84.3 85.0 85.7 84.7
Molecular Weight Stack Gas- dry (Md) 28.84 28.84 28.84 28.84 28.84
Molecular Weight Stack Gas-wet (Ms) 28.78 28.66 28.76 28.84 28.76
Stack Gas Specific Gravity (Gs) 0.99 0.99 0.99 1.00 0.99
Percent Moisture (Bws) 0.57 1.67 0.77 0.99 1.00
Water Vapor Volume (fraction) 0.006 0.017 0.008 0.010 0.010
Pressure - Ps (in. Hg) 29.41 29.41 29.41 29.41 29.41
Average Stack Velocity -Vs (ft/sec) 35.88 36.13 35.65 35.36 35.75
Area of Stack (ft?) 4.26 4.26 4.26 4.26 4.26

Exhaust Gas Flowrate

Flowrate ft/min (Actual) 9,160 9,224 9,103 9,028 9,129
Flowrate ft/min (Standard Wet) 8,740 8,794 8,668 8,586 8,697
Flowrate ft/min (Standard Dry) 8,690 8,647 8,602 8,501 8,610
Flowrate m*/min (standard dry) 246.1 244.9 243.6 240.7 243.8

Total Particulate Weights (mg)

Filter 0.7 29 3.1 2.6 23
Front Half Acetone Wash 1.6 15 5.0 2.0 25
Front Half USEPA Method 5 total 2.3 44 8.1 4.6 49
Filterable Condensible Particulate Matter 0.5 0.5 05 05 0.5
Inorganic Condensible Particulate Matter 25 0.5 0.8 05 11
Organic Condensible Particulate Matter 2.3 3.0 2.2 34 2.7
Back Half total 5.3 4.0 35 44 43
Total Particulate Matter Weight 7.6 8.4 11.6 9.0 9.2

Total Particulate Concentration

mg/dscf 0.178 0.194 0.284 0.220 0.219
grains/dscf 0.0027 0.0030 0.0044 0.0034 0.0034
1b/1000 Ib (dry) 0.0053 0.0057 0.0084 0.0065 0.0065

Total Particulate Emission Rate

Ib/hr 0.2 0.2 0.3 0.2 0.2
Ib/hr

Filter 0.01886 0.07661 0.08621 0.07131

Front Half Acetone Wash 0.04311 0.03963 0.13904 0.05486

Total 0.06197 0.11624 0.22525 0.12617

Filterable Condensible Particulate Matter 0.01347 0.01321 0.01390 0.01371

Inorganic Condensible Particulate Matter 0.06736 0.01321 0.02225 0.01371

Organic Condensible Particulate Matter 0.06197 0.07925 0.06118 0.09325

Total 0.14280 0.10567 0.09733 0.12068

grains/dscf

Filter 0.0002532  0.0010336 0.0011692  0.0009786
Front Half Acetone Wash 0.0005787  0.0005346 0.0018858 0.0007528
Total 0.0008319  0.0015682 0.0030551  0.0017314
Filterable Condensible Particulate Matter 0.0001809  0.0001782 0.0001886 0.0001882
Inorganic Condensible Particulate Matter 0.0009043  0.0001782 0.0003017 0.0001882
Organic Condensible Particulate Matter 0.0008319  0.0010693 0.0008298 0.0012798

Total 0.0019171  0.0014257 0.0013201  0.0016562




Table D - JR202 Runs 5 through 8

Company Alliance of Automobile Manufacturers

Source Designation Mist Eliminator #244202

Test Date 3/29/2007  3/30/2007 3/30/2007 3/30/2007
- _____________________________________000000O0OO_]
Meter Temperature Tm (F) 78.21 51.96 59.96 71.29 65.35
Meter Pressure - Pm (in. Hg) 29.52 29.56 29.56 29.56 29.55
Measured Sample Volume (Vm) 43.19 41.26 40.50 41.20 41.54
Sample Volume (Vm-Std ft’) 42.25 4251 41.07 40.85 41.67
Sample Volume (Vm-Std ) 1.20 1.20 1.16 1.16 1.18
Condensate Volume (Vw-std ft*) 0.53 0.00 0.15 0.08 0.19
Gas Density (Ps(std) Ibs/ft%) 0.0742 0.0745 0.0744 0.0745 0.0744
Total weight of sampled gas (Ibs) 3.174 3.168 3.068 3.049 3.115
Nozzle Size - An (sq. ft.) 0.0003436  0.0003436 0.0003328 0.0003328 0.0003382
Isokinetic Variation - | 99.5 97.3 98.2 98.3 98.3
Average Stack Temperature - Ts (F) 86.0 80.7 81.3 83.3 82.8
Molecular Weight Stack Gas- dry (Md) 28.84 28.84 28.84 28.84 28.84
Molecular Weight Stack Gas-wet (Ms) 28.71 28.84 28.80 28.84 28.80
Stack Gas Specific Gravity (Gs) 0.99 1.00 0.99 1.00 0.99
Percent Moisture (Bws) 1.23 0.00 0.35 0.20 0.45
Water Vapor Volume (fraction) 0.012 0.000 0.004 0.002 0.004
Pressure - Ps (in. Hg) 29.41 29.46 29.46 29.46 29.45
Average Stack Velocity -Vs (ft/sec) 36.18 36.25 36.10 35.98 36.13
Area of Stack (ft?) 4.26 4.26 4.26 4.26 4.26

Exhaust Gas Flowrate

Flowrate ft/min (Actual) 9,237 9,255 9,216 9,187 9,224
Flowrate ft/min (Standard Wet) 8,780 8,899 8,850 8,791 8,830
Flowrate ft/min (Standard Dry) 8,672 8,899 8,819 8,773 8,791
Flowrate m*/min (standard dry) 245.6 252.0 249.7 248.4 248.9

Total Particulate Weights (mg)

Filter 35 25 2.6 23 2.7
Front Half Acetone Wash 23 1.7 2.2 1.7 2.0
Front Half USEPA Method 5 total 5.8 42 438 4.0 4.7
Filterable Condensible Particulate Matter 0.5 0.5 0.5 0.5 0.5
Inorganic Condensible Particulate Matter 0.5 05 0.5 0.7 0.6
Organic Condensible Particulate Matter 1.3 4.1 14 14 2.1
Back Half total 23 5.1 24 2.6 31
Total Particulate Matter Weight 8.1 9.3 7.2 6.6 7.8

Total Particulate Concentration

mg/dscf 0.192 0.219 0.175 0.162 0.187
grains/dscf 0.0030 0.0034 0.0027 0.0025 0.0029
1b/1000 Ib (dry) 0.0057 0.0065 0.0052 0.0048 0.0055

Total Particulate Emission Rate

Ib/hr 0.2 0.3 0.2 0.2 0.2
Ib/hr

Filter 0.09501 0.06923 0.07384 0.06534

Front Half Acetone Wash 0.06244 0.04708 0.06248 0.04830

Total 0.15745 0.11631 0.13633 0.11364

Filterable Condensible Particulate Matter 0.01357 0.01385 0.01420 0.01420

Inorganic Condensible Particulate Matter 0.01357 0.01385 0.01420 0.01989

Organic Condensible Particulate Matter 0.03529 0.11354 0.03976 0.03977

Total 0.06244 0.14124 0.06816 0.07387

grains/dscf

Filter 0.0012783  0.0009077 0.0009769 0.0008689
Front Half Acetone Wash 0.0008400  0.0006172 0.0008266 0.0006422
Total 0.00212 0.00152 0.00180 0.00151

Filterable Condensible Particulate Matter 0.0001826  0.0001815 0.0001879 0.0001889
Inorganic Condensible Particulate Matter 0.0001826  0.0001815 0.0001879 0.0002645
Organic Condensible Particulate Matter 0.0004748  0.0014886 0.0005260 0.0005289

Total 0.00084 0.00185 0.00090 0.00098




Appendix A

Facility Operating Data
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Appendix B

Calibration Sheets
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BURY

73

SYLLY

71828

BUREAU
VERITAS

Nozzle Verification

Facility Alliance Consultant BY
Source #244202 Date March 29, 2007
Nozzle D, D, D, AD Daverage
ID (inch) (inch) (inch) (inch) (inch)
#52 0.253 0.251 0.251 0.002 0.252
#58 0.259 0.257 0.257 0.002 0.258
#51A 0.252 0.252 0.249 0.003 0.251

Nozzle diameter measured on a different diameter (inches)
Tolerance: measure within 0.001 inches.

AD = Maximum difference in any two measurements (inches)

Tolerance = 0.004 inches.

D average = Average of Dy, Dy, Ds.

5/14/2007

Bureau Veritas North America, Inc.

Novi, Michigan



BURY

73

SYLLY

71828

BUREAU
VERITAS

Nozzle Verification

Facility Alliance Consultant BY
Source #244202 Date March 30, 2007
Nozzle D, D, D, AD
ID (inch) (inch) (inch) (inch)
#51B 0.252 0.252 0.250 0.002
#47 0.247 0.245 0.248 0.003

Nozzle diameter measured on a different diameter (inches)
Tolerance: measure within 0.001 inches.

AD = Maximum difference in any two measurements (inches)

Tolerance = 0.004 inches.

D average = Average of Dy, Dy, Ds.

5/14/2007

Bureau Veritas North America, Inc.

Novi, Michigan
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BUREAU VERITAS NORTH AMERICA, INC.

PITOT TUBE INSPECTION
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Appendix C

Sample Calculations



Sample Calculations

Note: Values obtained through sample calculations may deviate from that presented within the
report based upon rounding differences. The calculations shown are examples.

C.1 Stack Gas VVolumetric Flowrate

Moisture Content

Vwc = Kl 'Vl
szg = K3 'VZ
Where:
Vwe = volume of water vapor condensed in impingers at standard conditions (ft°)
Ki = 0.04706ft*/g water
V: = volume of water collected in impingers (mL)
= mass (g) of water collected in impingers divided by 0.9982 g/mL (the density of
water)
Vwsg = Vvolume of water vapor collected in silica gel at standard conditions (ft)
Ks = 0.04715 ft*/g water
V, = mass of water collected by silica gel (g)

For example, if 5 mL of water were condensed in the impingers and 9 g of water were collected
by the silica gel. The volume of water collected in each section of the sampling train, in ft®,
would be calculated as follows:

3
V,, = (0.04706%J(5 mL) = 0.235 ft’
m

3
Vg = [0.04715fij(9 g) = 0.424 ft*
g

The total volume of water collected would be 0.235 ft® + 0.424 ft2 = 0.659 ft°,



Gas Volume Standardization

AH
L REREET
Vstd = VmYm[ = J .
std Tm
Where:
Vs = volume of gas sampled at standard conditions (ft°)
Vi = volume of gas measured by dry-gas meter (ft%)
Ym = dry-gas meter correction factor (dimensionless)
Tsa = standard temperature (°R = 460 + °F)
Psg = standard pressure (in Hg)
P, = barometric pressure (in Hg)
AH = average orifice differential pressure (in H,O)
Tn = average meter temperature (°R)

For example, if the volume of gas measured at the dry-gas meter was 44.71 ft*, the dry-gas meter
correction factor was 0.975, and the standard temperature and pressure are 528 °R and 29.92

in Hg, respectively, with the barometric pressure at 30.01 in Hg, the average orifice differential
of 2.04, and the meter temperature of 519.9 °R, the volume of gas sampled corrected to standard
conditions would be:

30.01in Hg +2'O4;2'|}8
- 1361 '
Ve = (44.71£°)0.975 . INTY |- 44.00 %, standard
29.92in Hg 519.9°R




Moisture Fraction

_ Vwc +szg
UV +V, +V
we + wsg + std

Where:
Bws= exhaust gas moisture content

For example, using previously calculated values above, the exhaust gas moisture was calculated
as follows:

0659 ft°
"= 0.659 ft° + 44.09 ft°

=0.0147

Absolute Stack Gas Temperature, Ts (°R)
T, =460+t

Where:
ts = Measured stack gas temperature (°F)

For example, if the average stack temperature was 374.8 °F, then the average temperature in
degrees Rankine would be 374.8 + 460 = 834.8 °R.



Absolute Stack Gas Pressure, Ps (in. Hg)

Ps = F)bar + Pstat
13.6

Where:
Prar = barometric pressure at test site (inches Hg)
Pstat = stack static pressure (inches H,0)

For example, if the barometric and stack static pressures were 30.01 inches Hg, and -0.81 inches
H,0, respectively, the absolute stack pressure would be calculated as:

P, =30.01+ ﬂj = 29.95inHg
13.6

Stack Gas Molecular Weight, Dry Basis (Ib/Ib mole)

M, = 0.44(%CO,) + 0.32(%0,) + 0.28(%N, + %CO)

For example, if the average O, content of the exhaust gas stream was 20%, the CO, content of
the gas stream was 0%, and the CO content was assumed to be negligible, the N, content would
be assumed to make up the balance of the gas content (i.e., 100 - 20 — 0 = 80%), and the dry
stack gas molecular weight would be computed as follows:

Ib
Ib mol

M, = 0.44(0%) + 0.32(20%) + 0.28(80%) = 28.80



Stack Gas Molecular Weight, Wet Basis (Ib/Ib mole)

M, =M, [1- Do | 1 Bus
100 100

If the average stack gas moisture content was 1.47%, then the wet stack gas molecular weight
would be:

M, =28.80 o 1—1'47 +18 147 = 28.64 o
Ib mol 100 100 Ib mol

Stack Gas Velocity, Vi (ft/min)

v, = (60 ﬂJKpcpAP LE
min M,
Where:
K, = pitot tube constant equal to 85.49 _ft |(Ib/Ib-mole)(inHg)
sec (°R)(inH,,0)
Cp, = pitot tube coefficient, dimensionless
AP = average square root of the velocity head of stack gas (in H,0)
Ms = molecular weight of the stack gas, wet basis (Ib/Ib mole)

For example, if the average square root of the velocity head of the stack gas was 1.0778 in H,0,
and using values already calculated, the average stack gas velocity would be calculated as
follows:

V. :(60 sec j[%. 4ot \/(Ib/lbmol)(ian)J(OB 2

min sec\ (°R)inH,0)

(834.8°R) _asgp
~ 7 min

-1.0778inH, 0

(29.95ian)(28.64 b j
Ib mol



Average Stack Gas Volumetric Flowrate, Qs (cfm)
Qs =Vs A
Where:

Vs
A

stack gas velocity (ft/min or fpm)
cross-sectional area of stack (ft)

For example, if the circular exhaust stack has a diameter of 27 inches, then the cross-sectional
area of the stack would be:

2

L3 27in
41 12in

=3.976 ft?
ft

For a rectangular stack, the cross-sectional area is the width times the depth of the stack.

The stack gas volumetric flowrate would be calculated as follows:

ft3

min

Q = (4,581L_t].(3.976ft2)= 18,214
min

Standard Stack Gas Volumetric Flowrate, Qs (scfm)

528°R P,
Qs = Q{ T, j( 29.92ianj
Where:
T, = absolute stack gas temperature (°R)
Ps = absolute stack gas pressure (in Hg)

For example, if we were to standardize the values calculated above, the standard stack gas
volumetric flowrate would be calculated as follows:

3 o] H 3
Q,, —182141 | 28R [2995NHg | 1155 M oogard
min{ 834.8°R ) 29.92inHg min




Dry Standard Stack Gas Volumetric Flowrate, Qstd,ary (dscfm)
Qstd dy Qstd (1 - Bws)

The dry standard stack gas volumetric flowrate would be calculated as follows:

3 3

standard(1 - 0.0147) = 11,363 .
min

ft
=11532——,
Qstd,dry min

standard dry



C.2 Particulate Concentration and Emission Rate
Particulate Concentration, C; (Ib/ft>, dry basis)

. m
453,600V,

Where: m = mass of particulate (mg).
V. = total volume of gas sampled (ft%).
453,600 = conversion factor, milligrams to pounds.

For example, for the traditional USEPA Reference Methods 5/202, if the total mass of particulate
measured from the filter (0.6 mg), acetone rinse (7.8 mg), and the back half condensibles
(inorganic 2.5 mg and organic 3.1) was (0.6 + 7.8) + (2.5 + 3.1) = 14.0 mg, and the total
standardized (dry) volume of gas sampled was 44.09 ft*, the dry particulate concentration of the
gas stream is then:

C, = l:;.Omg = 7.00x107 2
453,600”‘;]J (44.09 ft%)
7.00x10 7 2 57000 9" = 4.90x10* 9"
ft Ib dscf

For the modified USEPA Reference Method 5/202, the particulate mass for the second filter
(filterable condensible particulate matter) is included in the total mass of particulates.

Mass Emission Rate (Ib/hr)

Emission Rate = C,Q,,, d,y(ao%j
’ r
Where:
Qstdary = dry standard stack gas volumetric flowrate (ft3/min).

For example, from the previous calculation, C; = 7.00 x 10 Ib/ft®, and if the dry standard
flowrate was 11,363 ft*/min. The mass particulate loading in pounds per hour is then:

3 -
Emission Rate = 7.00x10~" 2 (11,363 ft J(eo?j 0482

? min r hr



Appendix D

Field Data Sheets



S o (SLAULY 4 (0dr5d) » GAWNARAMIND » T001/M8-1) J1(Q)e TUD) , O8I = -

—N e i mmm ..T.m..ﬁ. it - Qﬁ .\ G amn Q.Zm G
jazl  Ch Lihe i 3G Ch e [N AR IS Q X5 ¥ w ,.\_«a&
tGz thh (@52 \ & 3% CL %z 0w 0 A S| { a5 7 B

0c? Gh A2 oC LS b&'C26 LZ1 10 he 1 &h g 8
LinZ Ah 07z b L .| Anne Ll bh @ %2 v N~ 0k R 7D 48
— = AHHVEL - —~ C-%|" Oh R :
jed G @3 3 g 1 bVRWG 1Lt Thy ] | ae J L VLG
o =h 56z 35 213 WG| Gl ThO %3 _ oL 7 g2
Va2 Zh Oee Lh TGl AN LY Ly LY We i ‘ T <z [ e WG
oez 2h '\ &7 Nh bh LA Ale oOYZ ¢V 1h2 /8] 3. oz b O o
—— =] TGN \;_Dm — SRS ~ Q4% L GaLe
Q. LE oz L QG 2706 A1 Lha T4 8] Sy ] ) ».son\
ez 3T Tz Ch L LI hGh! &Y L{ h& ¢/ o 4 W09
oc2 7l \S o NP @h LYCL ) Z-L.7Y Lhi hi 2 [ Al \her
K2 Oh A V4 b ch | 2L\2bh T be'J - <R [®)] OV -3 Q h I ekt
(1) [EN] (1) i, (oo} T H. (OTH.) 8 5L - (811.) -{anoy b g naquny
=1l amesdny, neaduag, [ENlile] =1 (173) o) jERu g (OTH.) {:1,) HRnIuA ERERRE =1 {smamw) o,
o) sofuhu] 15977 Xof] 13114 osmysading ) Ay sen) A1 swinpop spduieg A3 “5234 KIS0 -da g yavly U1y mc:mEa.w. aun ) g ASIDALLE
74 ‘
() sopeuyg zEON b7 span-uosHI M} MY
wdy {31A) m=D 1A% 19D TS 2 170- (1u154) 2Ins52.0,1 HILIS RS
{95} syymsay _sm..o (M A) 2uINiD A pESHIPUDD Va2, {2 g) ainssoa] djadunteg
{A) 10920,] "110D ..uunElliii]_llll (savgr} 24m)SjOLY cE:=ﬂ<.|*§|)l§. SRR 237418

e 0000

NEAL

Euu Jopang aLeD 0 eid

‘op 1aafoay .

A1 %

synjod IWITALLY, ——

1ea) Mey ._—mu.H mll..
{R{FU] 3jEY Huar]

NT

@H =1iPg

(o5i30) 401721 03] :aEI:il.ﬂ.I.nﬁ

Aaqqruny] 12134

JAUINN AGHL 100 2 c mM T_ ?N

ojuiail
JHNN 1523,
ays(r s,

sopuedisag wdanag

AT

Aundwinyy



Sds o (SLAULY & (wrdssd) o (SMINATAVA) » TO0EME-1) W (A)s Z(0D) + 051 = [

kN . r/.r\._
. Sl
- . . . : ) B
P P e e N B N AL N N S SN B ) PLACIY
bhlod o g Lo AD [ Gg Lo Pl XA I ) I 5% %
bé |2 o2 Te A% ~9 TS5 2L Zr’ | FE& ) % T4 & o
Jhlod 7% ©2 £2 27 | %7 2 % hg B O ]
bhiag  Bh 22 6% S Y 2L ThT Fz : AL | =ETR Y S A
P e S B S N L5 (e S SUSNUN g €52 Ok | geie Tl
Phled 1z | o3 FG Y " hhSha | je] FZ° g ol L g
ko s oz b5 ) D221 [ § W L2 ) Fe = f;..“ m
S 57 <%, & S Lgn [ he T =4 2 ] o2 57 e
A Y A H%mu. 6 Ih6* 4an L7 Zar 9. -7 e ) PSS 10
B e B R BN L S i D ~ e et I e M 1 =L TP
arpa O f oE Z5 Ls A S NG £y 177 . 5] P g
2k 03 b Of ©5 h5 ALLLH (2 e ht b : af ¢ 7 %
LhleF I B = 25 SN A R A I % o2 7 A N EY SR
cald O - bl . % [ _ BYIn ML) eht - mw 12 M2, 2] th e v
N G o) WL (1) WLy WA i (OzH.) d T @h (ol by » By A
,.m. g sy, snpodua g \ng 13U (133) 21gm)) {rRuIG {(OzH.) EL HHIRIEA nug, Yoo (somuy) [UfH]
- P Jxduhug 1sey xog Il asmmantaa | smgg sun A1) suinjoa ydweg FL0 ‘s34 Anaoqap dwayg yomg  wesy m::&na..n sy Fugpdeg as1801], :
& _ |
\o.w 0 (up) sameycy apzzopN SPr ey SH{IU-tusURar yanyg .
cgmm s MZBH,G.. e Mw - 200 ' (GiA) ujEg 1Ay 195 wamg 4 ) (m15g) sanssaag appeyg ypmy

(%) synsay jusaqy {2A) ;N0 NusUIPIR;) ORL7Z (auq ) panssas | apaworng
e’ @. w..)....#, e ._.n....nJ.,.q_. theey {1} 20130y 130 sapayy ] {(s441) mangsioty panmssy 7 -. -SA3GUINg 13
o L ASEE TSR 22 e s m [y EUV HOJITL L2070 IR 0L SH g ' aonesd(y

o @MW 7 Y P! 2t : sjjod um._u;‘_.ﬁﬁ ?m_u: 10)30f U5] Layagy ~ m m ; EETINLICETER
- i n -

NAANAG  ~Anoug  ag (5@ S0 UL B oy 22} AN Y e IS
al arnpOd 9 AL.; - D S8 000 ) fequy ajeyp _“aw_q \nw RELHUNEL L T TR nopeudsaq aaanng

0N 13afoay ’ .UJ(..JQ.# Auedutay




Sde o (SIAULY o (widssd) o (SAINAZALINY o LOTAU- 1) ob{cs 2(dD) , 0813 = |1

i o e

¢\OALe

&)

[« 08

==

&

th

frm——rre it e .(l]ll}l\ll-'vllfl\-l-(ll\]-\/\

Qlin

L

Jadugehuf 1sey ampadiug ) ap sen A1y

sty Budweg

#

{s3munpy)
auny Juydueg

———

8 ppo0

Sl@ _E0n0

(%) snsay jusi0
(&) 20100y "2307) REGES O] _
EB J0)an,g A0y agnL 1015d ﬂCv 1

spuyod um.nn;m._.m.

[Bupg ayey ynacy
FEH] 21y yuay

o jaafosg

162G A\ 00
el 5% el H0
6e cat L) ¢h’Q
o Vo M Lo Y
08 \AC
T ACLGCG Lb 0 he 0O
Vhaco L3¢ 12 W
Wegeh 220 te Q
(3¢ -bhk O 'O
18¢ bhG
. eL NG L “RQ
SoTis, LU T} )
G236 Lb \ AhY
AXGhES . Ch°Q
Ly H. (ot} sd
{1333 21qn2) EHITEILTTTe (OTH.)
awmoa opdweg AT 'saxd Asofap
W LeTg
[A4n) '

L
h

{up) 1oy yzzoN z..N\.mellzssi
G vy M pD s 280 &
{arA) amnog apmsuapuoy
(saq1) aansIo g EE:E<:|W’[§E.&I
ouepa AU S

{0s31) Jorang ns] Sape g Z -

. Jaquny sy O “u.NM [

JaqiunpN aquy 103l

202wk

S -ROSHIW HIngg
{1m)51) sangsaan g MuIg Yoy |
(sutf g} anssa1, apamcIng
~EXDUIRN JH]]

AT

P S

vopuudisar 2anng



L TA e )

TR M
Wl Wy ReWR Y
ARdui . HLUHlIqg

vady 2N

{2} synsay jEsig

70 IE2T0

00

(A) 10930, 130Dy aajapy _

EUV 10j30,g "a10]) agn ], 10914

‘oN 133{o1g '

snyod ABIIATAL,

1o,y ey umﬂuxw w

UL Hey uaﬂu.x.—

P

() a3jaanyq aprzon < - iy 4 W H N

(1A} mED 14 12D vapgs 2 _ ‘4

(MA) aungey ajesuapuony
(savi]) aamysiopy patunssy

b w?

@H EIeqg

Aam—uc lo1aeg vsg Luuu—at{dliﬂml]

JGUIRK] 19)314

SHJUAN 20T 105 2z QN «..Ln

L ¥ f:\r W Q\/\
W WA W @ RS
\).) \ voON (/\, . & A \,‘).. 7 ;A//\
. \ e D A sde (1AL, (nigssg) ,W)\ UAUAN) « T{001mg- 1) ;.er T(dD) 4 o5ty = 1}
i R e U ca e S G0l 0% FrIat
Aol [<)iE] oL’ 5 S X I
SR L K" i 5% i 24 !
Oh Lkl fr 1 G &Y % o 3
QESGR] N-Z oL 57 S o 9 S
@0% Thi f..\/.\./\./\\/\\ll.\l/r.\n/..\}.i\./\w &1 Q] i daig,
SE L LU Ih7 ¥ | SE i
Lyl |ZL T TR h? b = 1
Nz Ly T Lh7 V-2 b &7 ¢
&2 Il Lo [} ey s B Z5.00 2 7y
R FLL T T~ NN = e T iR o7 225
TLRTL 27} - Qags 7. 1 57 h
b a-n L e P ) Qi 3
AL VLT k" Y le : 5 7
} 52l X% 1h° ¥ [ D~ g | @ ‘
{da) RCT H- (OTH.) 54 51, - (y,) -{anon $7) ] Uy
smuradiia g E_.__Eum_cu._. {123) 2pqa0) g {OTH.) (.} wnna A 3wy yaolD (sameryy ey
Sy 1se-y XOg} J31)1.] wmuratia [ aap seo LG muniop sduneg 2130 salf fioops  cdua yawmg uierp Juipdung st [ Fupydoeg ISIDALL Y

S3u-uosaIe yang
(18154) aanssar g opeig spampg
(req ) a1nssarg apamoang

~EXFOULNNG X3)][.]
Jeyuradp
RELEHINEEE] )

I Lt B ECA

wopjendigagr asanng

\Nﬂug,....ﬂ: Q

Avuudunyy




Ebe ¢ {SLAULY 4 (Wdr5d) o SANAYMIAY) o Z(00IME-1) oilcida 7UD) 4 OSIN = 1

\Z
o
200y
Y o
T
L@ Qe
| -$18 00

0
0D

(w)ysnsnessg”
(A) dojau 230y 2ajayy

:_Uu Jopyg “ase)) JnL 10N M

oN 1aaforg |

spagod um.n?..u...m.
[t Ay uay
JufHu] S1ey yuay

o
i

() sappuinyq ayzon T CRZ R EVE

(31A) M9 144 B0 PRI rALn N
{MA) mungo s ajusapun)
(5M ) 2IDISTOIAF PARINSSY
oneva ABTEL
?m_umu Iopany osyaalEp o e L
seqump e LO U4
Jaguinp agal, E_EI.IIJMO|\P~MﬂmN.

_ OkbZ
<

-

SN~ SEIUL (] YIS

(1n154) 29

i T e e g g\ | ——— i EEXA o (W)
Q82 he 0572 oh La SeThg W~y G570 - [#] O e X g W
os2 RS 157 09 X oL TV AN oL P S8 o) 0% = e
@2 7 152 &% nhH ZH GO N 0L U 23 0 Zh T e
152 ic Ocz 34 20 . \tym_ 4a9 vz &g 69 0 T~ oh ML
o e B i e I Lokl P e e g I o L N
0= Le 152 35 7 ,\% TPl i AN ﬂm O ar -
452 28 = ) ) CIA = T TR0 ) 0 o€ W
I oC7 = 77 A2 25 T ary Ze O , < I A
@2 7e Linz. g, LS | 238 0LS L gh0 a3 O gV oz G
e . R —— 2327065 e ah-N 52 gog
0c7 e N 7 L Cb IRE| RO OR @ c5 o 2 i ok
\E2 ac. LwhZ cg [y Lh&2% e Zh U CX _ )] ot z o L2
<2 U = cg A& LR LIS 207\ Be CE (6% [ .
brZl  oh GEZ kS bS | 882°9LC] LAY '] &4 Q G2 ) lr X3 \ghls
Q& {ha) o {da) w (1) g (1) TN H- (OTH.) sd sL eI (g py) # aquiny -
m§ u::Eur_Eu._. sanjeazduszy, R0 9 (123} o1qna) jepuasaing {0zZH.) (el HInnas A uiE | 330§y (saimnpy) wo,|
A 2Gudey 1se7 X0f] 133i.] amymathus | sy sen L1q awnjea aplueg L0 ‘5344 AHA0IIA dwiag yoong uies g Suyjdursg s g Jnphurg assasaly

nssaad Mg PSS |

(2u1),4) a1nssal] JRw0ITY

-SInguinky 1
anpuand g

Jaguny pEay,

NuL Ay
woprudisagy arineg

- iativ

Aoudwo)



Y VoA WV .
\_ ‘,wr.u\ M)/Q /)o/\ Oa( CDQ \CD 9..( .( d/.u m./..C 9(

. y “ Sde o (SIABL) o ?_&m& o (SMNAUAUND » Z{O01 G4 1) ob(Q)e 2(ID) 4 051X = 11
: . ) . . Jj - L] ]
N TN TN ANV TSV L N LA T S NOETH] o9 2927
Hwns ) (J= 9 | 2 Al hsl 051 ie | <% — O i
i = I Q% ha L FZ s @501 oG | L C as -
e LS e 9 59 op L3l Q2] Lyo Gy, [ oh ¢
29108 [ A a7 19 Y9y | 12l el LL Y R0 53 7 LY &h ]
P —~ T N N A e el | — e~ T — . BTNy Gh el
2N0s LS 03 29 La CEIAL (V20 oy 0 o N )
eop 19 o3 17 9.7 0 ALl Fovl ZF0 | G & A
o 29 o3 om N5 “TELL ] ZhH T T% ¢ 7 e
I2103__\9 _OZ% af 29 120 2r ] e @ | &9 2 N N k9
AR a3 be Lo | te e | o6 "Gz |C% |0 A _
o 3] =v's of o =.6) VR Th ~L* o720 TR e S — )
o I R 8] L4 (S5 N I X A T I A PRSI YA 5 ¢
hs|zz| — As k2 L5 5 Terise AL | 250 5 h ST > F D
L G [#8] wy, () wiey 0 wa H. (0TH.) sd LR (o 7} o BN
qu e sammimtbhnng empusduay N0 194ti] {123} 21N} [epyaane {0z1.) CL uInnzop s, }2010 {saauig) LEELEN
Sofuahay 158 X0g} 43114 wnymaadiva g sy seg L awnjop sdweg anjuQ 5334 ANRORA dura ) yauig uipay Juyjdwng s, Juyydueg I5IIABLY
0 SP00 : {1}y aauyg yTZON ﬁ‘ 2L S2S[IN-OSUNN|E] YIupg
100 . (31AY WBD 1A 12D TINS (1915,1) 305541 IIEIS IS
(o) symsay pesag . (31A) MDA IJUSUIPUDY) OT w7 (4814,1) 21ns533,0 3yHUOIRG
(A) sopry] “130] f3p2y {smg) AInys[OIAL ﬁu_nzmm<§§1‘dﬂ|\l “EXAUIRK] AIT[T
EUU J6jaR] "L FQR], E.EIII.HONMN!._IW DH A Skl W aojesadgy
. spujod um.nu_:u._h. (osiy) J0)0a,] 08] 10334 ]&T JMNY] 15,
S gioo g 3juy _muud..l..ld.m.;il ) saqunp R LaJLZE aju(lisag
<S1D mﬁE JuftE ey Huay AIGUIBN AGAE Em»_lluus.vwm.ﬂﬂhhul uoppuudisagg axinng
“ap jaaforg ' x\uv s £ q Kuuduroy




Sde o (S1ARLY 4 (rdssd) o (SMINAVAUNY o 2001} W5, 200D, oSty = {1

S LG

JAVAVAN AVAVA VA VNAYS A NAYAAL NAYAYAY VAN [AHA 03y AR
RS2 2 \S2 2] S 7L, ) <Ly \h o1 Az { = A cahsn
heal 19 552 Zh) bl 0e 2l iR Th'D a8 O 5 T heh
$s2 00 a5Z 39 2L | LERn | oL | 7h0 ) e Ch T e
S e 1Sz 2% OL .| Z2eVehg | 5D X0 NE I CS %\ T h X
NN \J\)\/\/\/ NN NN e eRes N TNNININ NN SO W Sh e Oh 5OLE
L2 on Lo el NhZhay 250 220 778 O o33 D W)
a2 BE Q,nw ) L 2L bEN|T  O% 0 AN 78 e} 93 Z e
Clz I3 (&2 2L gL Lo Neh Loo) e O HE - : LA I & %w
A2 S 1 Lue qay W | S el oz TBRO HE ) B2 %1, [e74 0 gl
e Al ()\/\/\/)\)\a),\/\j\/\g“ SLO ¢ 9 I VNNV NVIWA /NS VNV R SAN T R 2 OIS
hSZ. A5 152 ko L2 CNN T BT [y = n FEED
b2 o 357 o 9. SO0 207 Loyt or U X T i o AR
Q573 hS “hZ &9 ok 0C 229 A7 N & a5 i & € ol
Bhl = . eh2 Z9) 29 | OERh &9 Z3) bh'Q - L2 ! hQ-£} O h {4z
ey (o) (eda) Wi (da) Wi (da) | wWp H. (OTH.) 5L EIT “(woy pr) # aqiuny
@AL umuada),  ammsdus), 120 3y {1935 ;) fupuaaing {OZH.) {:1.) mnngup 3w, 4200 (s2mupy) 10y
P64 smundag isey X0 Lt amymsadiug ) gapy seg L1 smumo oplues L0 saif Apoopos  cdusg yowe ey Sunduwing swi | Fuydueg 35341,
 ed W 2672 ‘0 (uy) smjamepg apzzoN &7A7 ﬁ.... STIUN-UO S| HIUIg
K 00 ’ (MA) wED 144 190 BIYS A e (1misd) 3anssadg amls yomg |
{25) mzw_mux jEs1Q (M A) dsuno g Ajusuapuoy O N (et g) aanssas g apnanoteg
M <0 i (A} Appauy “130) ,.EuE (sa ) aanyspopy pntassy F ~SIRUAKN JITLL]
) EE A0J3N] “0107) 2YnY 10} w aH g L5} a.. sojutiad g
\N’ spjod mm..n_»n.-..b {os131) 1013y OS] Jaj31A —\. - w SUINTN] 1S3 T,
.Ca 0000 e ajey yuary NI ’ Jatunp] Sa A ~!0~ EX IS (LIS,
SL18 &len ofIpug ARy Huay =7 JIQUMNA] AGRL E:a_lll.l-...l_.\_ﬂ sopjuulisagy arinng
T raNpaforg ! 4 bﬂgqa Lundicory




g7 . . - rr‘.,.. Dq i
AW N .@_.N\N:\@ . o @D@ ./\u_\og 3, C O D/.SDG a

\1 " ¢ Y W o oV
'S . 1) v Ly (/a X\r v . \CS )N.‘r
v 4 T oo X %
' f r_.. . FC:E o (Wd75d) o GAMINAYVMIND » TODIME-1) o), 2(d2) . 051 = [

\Jr\\/\\/\J/ VYA Y I R R T Y B D S A Al ipd Qc} piig
) 2 al 2173 g e T L 7
9 5‘ 2L LL. Lhssy el = N D I § o5 1
a9 ZL L ¥z 7t3 71 K° o N P ol &
29 om 2L Wi, .| %2¢-22% & bl o5+ oG, [ 25441 oh o
T T N T S N €287922 e . e Y ghig] oh JoiL,
Y 1L Al G2 k23 L ha 27 AL h [543 i
12 o2 DL L k2 22 1541 0%’ )z f ag, 1
| 2 %2 Sl 24 Lig 161 Lp? “30 A . ) 4
(] c g ) 7 (L5561 19 th L > g2:81 | 0l E__Y
I\l.‘\iil:.llarl\.of/\\]rl/\j/\l/\i/\q :\nn. \pﬂm —\\.\/.\/\.I.l/\j\\lr.rl.\lr/\l/\ /\/\\ A4 ./r..-.ﬂ\?. T.N...n._ Qu&. \VQ...P_HQ
39 52 2 =L AN ATE Lry I oge % 4 h 5l ]
52 0% | L7 zl 059G 291 ik’ Y _ al 7
9 =14 kil oL Sz 202 el AN S5 1l 5 £
7 ) 3 ) O R oL L e’ - 5o . JNCR o) Y
(4) () () iy 0 WA H-{0TH.) 54 SL . (B “(amoiy pg) [ : squng
osmnsathany,  ormusaduia 10 130 {1335 nigna) [istiieant ] {(0711.) {0.) LINAIEA un g, ey {saimnpy) e g
JoTudury ysey X0{] sy, amgniatiua |, 3yopy sup) K1 awinjop ajdwies a0 ‘s324 Ayjzo(ap “wuag yong ey Juydweg aun | dupduieg I5LIATAY,
] m\m.; NU.I*I\\\.AH\IQ. . (1) sa12urR)(] u_nna2§ SIHIN-HO[SUIMCT HIBIG
O . oo (MAY e MBS B 7] 04 (15) 2anssasg FpOIS WIS
(%) simsay yessg™ (MA) Fumop sjuswapue) ORigds {auyf) 210552} 2p2Am0IEg
T e [ (Ryaoppuy sany sapayy | (smq) aampspopy poasnssy oS . -EXBLANS 133(1]
" kg EUH 013, 11073 agny um:n_l.lﬂ]sizi.[l ouvnpea LLIdg aopedp
qum siajod assaamay, ?mﬁ: d8)an;p 05 1513 AL T Nv { Jaguunp] psa g,
Wo@m oo R :uudxz:[;ﬂl.l'l Jaquap] A3} Tia] L Isa L
SIB oo 183U 39ey Hos] P fquiny anLIog o2 L uopeudisa s2inng
E oppaferg ' t \;&US&JJ g Luudsoy)



Sde o (SLANLY o (1075} o (SAMINAUAA) o Z{OD1ME- 1) 3G, 20ID) 4 051y = |-

1SS0l

e e

%:

R s o N, NP R e Vo N N e N O\ ov.. 06} s =] O_\
52 LS v 2L LL. LL'Yed) LY 0 A IR o) pSCa 1 it
N L e L O S I WO ) 5 7S
b2l 0y bhZ 2L WL [STW) | T2 G20 2% |__© Th z gV
Ls2 129) OS5 Z 2L SL. | Tehadn | LOZ bia @ a3 O - S5 OF P Iy A
— e AT GIHE IR | e e TS LhSt (w)2) ooiE
h$o ™ W7 552 2L S| e9veRT T Loy oRo NG ®) 333 — T
aAs2 99 OS2 Tl L) te "3 = O 0 I ] 3 z 4R
Sea T osZ = AT W% Gl [ LhD QE g S A
oS> 89 | 152 T =L DL ALY NO°Z. Y IR Q &z .8 oup)

TN TN T T AT AR WL e R L S o7 asis
g1 X)) o5z, oL SN ao i Loy P 0 A% @) il T ok
bs2 99) N2 oL ¢ oz uhn R Th'O nNg e) ) =TT
(g2 S oSZ OL ' | 5. 509 LSV [ Gh0 R & (2 A Lk
OS2 9 N2 59 ol | LA T oR'G NE @) ) T L2
&5 (o) {d.) wy, () Wil |7 wp H. {OTH.) 5d SL EITH 7] BN
snaL  umerduay ampessdwag 1N ETE (193] ;qna) [epiaarng {OZH.) {10} I A (samupA) o, g

SR04 sofunduy isey  voq a9 ampuadieay 1o s Lig  swejop dpdueg 234130 sad Koy cdwog yamg ey Suypdueeg s | Jugduieg as1IALL

1z 0 eeT O {w) ampminyq agzzoN” | S SZ A Sryg SAPIU-u0)StE(] YIS
R AR 7+ '+ J (A BED A EO s LV 0+ (8151) 24085 3pms g

o (2 ) siynsay jesig ” {3 A) Junfo s ajusuapio’y O v (zutj ) 9ans531,4 1 matag

20049 {A) 10120, ax07y s 1 (ssvq) aanysepy pasunssy Ny -SIDUENN J3]LA

TR0 EUH a0)31, "1107) aynf, E:n_ll.iiﬂ_j amupa | ROl gy JopeadQ

spagod um..a»FG. — ?m_u: loppeg espaap S - Jpmnp §S91,

junyf 3y RO T sfaqunp s Lol He | & CHIT REERS

[.S1® o900 IupIguy Ay aaudl.l.llﬁ)lassi AMIRIAR T Ez._llll_H_M-N. wopoiudisagy a31nng

[ ranefoag ' , I ORI Auudwoy




| : SRR
~ &b . Cﬁ@(& . Gw (ﬁnﬁ N .d .<“§S X <.w0
RS S VAR VW A0 % SCE
) A\ 0
ﬁu.. Sde o (SLAULY o (WdrSd) « GAINAYMINY + 2001/ E-1) +b(G), Z(83) 4 051y = 1.
i N g g T —— N e <<_' \N\N.mwm = /u\l/\\./l\\l./.\://\\./\\.g 0_“3“ 0% wo....‘_\\
g o g 52 AL ¢ RFE Le v ) 5 R
ol LS A &L Z S2 Lz U GE? N 1 & =)
QLIOg 7% oY L 2% Lobhrg | 2L bE’ il [ h 4
¢rlos[” 29 g 2L TR N A k! K I NZ, o a%G oh ¥ v
B N .\ [0ihall J_ ~7F ~" N |~ \/1 [§y: 5] on Jedvz
UK o9 L CL 7L 1y a5 A g, oL _
parogl 99 R LG % Shehng L’ a2’ g o 7
§efog|” 1< Sg AL 28 | mlEing oF7 oL’ il r . 5T €
208 O o9 AL, 2. |@eiLg Lo 2. €5 Np 1 L3351 7 P
A e N e VaVaV I e L vy MANISNANTS T S L7057 A Er)
S %217 o3 38 R} BL$58 | _Her] | OhT 5% o9 i _
s 2 ST ol L5 5hz L hh’ Ay ‘ o T
L2{ 22 1) \g L ] N Ly Gh2 1ot Hh* A% s ¢
(L ]o2 % 7R kL e 1 8<m 22 Qb LE* N ) Sarg 0 )
37 4 de) (G Wy () wLGl) 7 WA H. {OZH.) 5d 5L - (3H.) “{anoy pE) # FEL Y]
n._N aniadiis g, ampessthua], =BG 13U (1331 319n2) (I =R [T {OzH.) (] wnnaep aus g, Y301 (samnpy) HHog
Joduedg tsey XOf] 329814 anpathua | gy sen Lig suijo A ydwseg LeHie) ‘soxd Anzopaps dwizy Yooy ues), fnpdung aun |, Jupdieg astaanyy
=7 zi) 1670 . (*51y) gy u_NN_uZ]_.“lWNtﬁlqunll SMINI-NOESHdI] HI0IG
e . 700 . G Mo I ED wIs” 1T (upsg) aanssesg RULL SR EL
(24} symsay juszg {(a1a) amnjep apeswapuoy R gyl (22q4) A1nssasy apsyaurieg
nea- {A) tojau,] "as0)) LuunEI...,...lul.a!Ex (ssq) amspog pasunssy . (9) . “EDanpN 1appy g
Y Euu RLIELY R Ee TR BT @Ry &l Mg JopeaadQ
2 snyod um.z;u._.ﬁ {os131) 1ojamyg 08 J933 14 5- =€ SN 5T,
g [BHL 2pey yua] ) . sanumnpg hu_unall,%.@i] apugy s,
EERIT e sy REAN UL 0S| TR uopeudisaqg 3100

op Jaafosg

T N Auudwony



Sde o (SLAULY o (W/5d) o (SAUNAAIN) 4 oo 1/mE-1) o plale 2(49) , o513 = [{.

i

A N e e SLLZhL Rttt R i iy L8 [¢]%] oy
bz Ug 152 bl [ 2.l Ly D e O - V% G . T3~ v bl
252 25 Iz h cc AN RN Q30 ar.’d I3 [®) v T 3y ol
vhe| G 257 L cS VLD e I 1% 2 N Ch 3 VA Ll
82 by, =L . \s | gronigl Ny LW O \Z Z [P Op RSl
Q2 bh bhe Gh ©3 T oI LZL & LT q % Z 3% y EL
Qas?2 Linh ahZ o raes b L al'y hh'Q V% A o < oL,
oSz L Qsz A b 9L, 1A Gh0 [ z. . Sz [
hivz, bh |05z eh Sh_ | OCL ML oL zh 0 2 = CETL o7 r Y wlosl
R e B N Mg & i< Yo Y AR 1 T —~ = e B - Oz GOIS
252 S8h OFZ Zh Ch Grle Gt W'V TORG | O i - & ! L .
252 bh Q52 'h hh 120, | 2yoyn Zh'0 O \ ol z tgiaL
sz LS B 153 Zh SR AT ZHO % { T < W hOL
Qsz bs S Oh Oh OhL, 2ol | =8 e O o o [ - 0 h'd osiaoL
) (da) {:1.) g {:1.) [T AW) T H. (0ZH.) sd 5], LTI -{amoy p7) d ey
JWEL s sinpaduea g g 1930y (172) 2pan2) jmmREng {OZH.) (o} LRI A 240§ [, §a0 {sonurwy) B0
Doy Jdurdury 1se7 Xof S sz smapy s L1 swmnaA ddweg IO “sa14 Kimopap ‘dua j yomg tnesy Bupdinug © oumyg Jundweg astaAnly
l.l.llzm..mwll HOI]ﬂt.W.M.ld (o) amawmeyq apzzoN CEZ Y G- (-4 SPHIV-IO|SUIII([ YU
o . 00 - (1A} B 344 130 .BEWI([.N'_NU.J.S (1m)54) 33055203 21105 3G
{46} symsay esrg . (31A) suwnje A ajesuapuory c W ?N. (FE) 2anssaL ] spgsoang
=g () 1ojauy) 230 amyapy (s4vq) 2am)s[0W vu_:amﬂ\!iiﬁ..f[l ~SXAGUINN 23111
T Lgo Euv da)au,) a0 gL jeiig |1 ﬁw d o} T N f K 2optaadg
] A syjod umhn.:t.b Hnm_uz 2man, us] dajagy) gy - _ ADGUINAT 15T,
m @ o0 {enLg 310y iy 3 Taqunp g L0 ~ ~ [ CILI$ B ETA N
L18 e IDHEHEI L Bt | Pm.w S3IAN AL T 272 hid vofrudisag asanog
‘oN 1aforg ' ¢ Kuneherosy

Udﬁﬂgq



SR AN
N

'

Sde o (SLAULY 4 (udssd) . GAWATAI) o Zo1/my-1) (A Z(UD) 4 051y = |y

: . : . - i Lca
J.\\/\l:}r\\\}/ TN TN /\sl/(\\, 122 YLy \/\l/)\.(/\.}l\-l\/\)(./.\ti/ wAAN IR YA Q@)
Yh|08 S ¢ % £5 ¢9  luaney L r0 2 b . [N
(041 a3 &5 70 L5 LIL [l @0 | VR _ o%
9hloz IS S 25 Qo) SL-5hy Sa°1 ok 0 1% z - Sh
il e Lk QR B AS | MLNg »3Y Lh-0 1z h pRr-N oh
\J\)V/\}/ltj B \\\J/ 2 %@.‘HMU J\.II!\)\S\\\I/\H/\!/\JJ\/\(\/@ Q%.
i = e Q% b6Y | £5-3af Lh] be™o 13 g
oz 1% 12 L L5 LA oY b7 1 Zho 13 f i
bhied Lk 2 Lh F& RYEES Loy SEO 12 h : &2
102 2% 2 L Lh 04 2°LLY LSy 2he 1% k ST o7
R o I L B U N AL OEF L | o AT NA E e
] iy o Lh 5 | =205l (o |20 S N . % *
b (08 | oo Lh bl Lr-2L% 230 279 QF _ 2] al T
b 1Q3 L+ og Lk L) S¢hEE ! Tew g Z S £
Y - L& Ah A | 295 222 AN T56 | 03 R A ) Py
= NM {4a) {:4) wp (4.) WL (L) 7 wp H_(O7H.} 54 Lo - du) - (1m0 p7) ] JaquInN
Iy simesadwn aimyessduiag 13m0 13y {1335 3yqna) jrpan g (OTH.) {1.) LELLRTY g, y3oly. (sa1nmpy) niog
saTuidy jsey XO [} 12414 mnrathua g, oy sen L aunjop phueg aImjLn '53).4 Knsopapn dway yamg ey Sundumg aurt g, Juipdung aSLAAI Y,
[ o 120 - (st Joyaminygy apzzon & Az A m, Iz STIT[-ISHIUL(] HIE}G
‘ 002 ' Au:fw 10 ] AL [CH ] LAJHIN .uu-A :ﬂ-mnuu AInssady meg Hampg
e {2) sinsay jESIG {MA) Munfa apesuapion I..;EW....MI?NﬂN]!&; (311} anssar ] sp g
R (A} fop304 310y .._uvuzn.r..![l'_._lifll (smq) samsopy pawanssy™ 7] -SIDY L3
TREY {4} 2030y a0 agqny, LT | 25 oHuRrRa Ll /Ag Jonusdg
=] : spityod astaAwsg, (osiy1) aonaeg 05y uu«u_aJulllﬁ‘jN_’l«!q Lagnyy 153,
«5B o000 JuLegg apey yuary Ny ' APURN D [ 0 0% el s8],
£18 oo ] Feqiig areyy gnacy ; = IIHAN FNE, 10)f .N‘DN.TTM_\ . sofjeudisagy sasnng
ap 13fosg ) :

~ vy ://\L Luudwny



Sde g (SLAULY 4 (Wd/5d) o (SMINADMIND o z(oa/me- 1) op(ad. Z(do) , 05ty = (1.

I e S I e T;N”..o. M& P. l\/\:/\l..\/\/\/\./\/.\./.\/:\./!\](\.l\l\/\. Dm .Q_ foYe)] g
N 937 G o Zh05L | T CH OhD |22 \ L5 L gup3l
< HE ac oz 14 9 bL-all ALl eh’0 8 | ] 0% >y W sk
Gl < OS5z = ) OCLL| €y I % |9 A AL
bhZ = bhz S Ls . | €8¢ LI I EY £h'Q Z3 R 0c-b T h Diogll
L }\l/\l}f\fuél\(\r]f\ff\/}\\!(\i!\if\)\( 1A yf&h,f)\l}h\ir))\}l\)l\\l,\)\lfl))}é W.wT A7 Q4 LV
o$2 Le Qe & I 1 R0 Loyt 110 18, fa) (252 ) g5 oL
Qsz = oSz 3 A5 | g2 AL oLl k9 iR, Q o ~ Zhgon.
WZ{ 1% | 52 (= e Q¥R S, oL 2.0 = O - : Tz € Lo
LhZ sh eSZ2 0% = L2 &l A=Y g Q 13 @] Ve e h 9 4ast
S—— \./tl..}.ll:i/\./l\!fl\\l.\J!.r\Jr\.f\lflm\\llf\\\f‘( hus\uﬂ- hmh\w.h i D i .._mu Oz SUT
oLz 1< Qfz 2] he XTI L LW s ) A . FLis51
G o5 Z wF L5 Sos | ALo big o @] oY T Wb
QLZ [44 QL bh ic e ‘L1 Zi R7 0 T \ [ G N bt
€52 Zh 1 5Z Lk O [ 232kl | ooz SN D g i opS e EEE Y Y
(o) (1.} {:1.) LIRS Wy (1) WA H. (OZH.) 54 5L {8y (ot vy ] Taguiny :
AN L ummiadhua g, snywiadusa g a0 13Uy {139 mqma) jepuang {OozH..) {so) {HRRIUA ], Y30(]) {sa1nury) e g
STy _Budwy sey  xoq spy ammsatiuy i3y sen O swnjop apdung 310 a4 Apooppp  cdwag qomg werg Sundumg sty Fuydes ssmaansy,
07 1%57°0 © (wy) apueig agzzen” E 9T R GOVE. SM[IB]-NO[SHIY(] Y301
. w2 Gia oMo vamng ZVC0 1 (wsg) aanssesg apurg g
(%) sinsay yussg (314) 3wnpop apeswapuony ~ TG IR G (180g) Aanssasf aapamoseg
(A} 10muy) 310D sapay i {saq) 2ampspopy patunssy SF . “EXRUImN 13y
(D) sopaeg 1303 aqay yopg : HERA  RhG)| 9L tojusado
N sputod astaanay [ {0s13f) 10191 sy L33y | -\ SHIIMAN 150 ),
[Eulg ayey spway i A fRqunn R Q| 9E] & Ay asa .
TUEHUE :jey ooy h JHUAN AR J0Id | T e vojjoudsag ananng
‘o 1aaforg t m. . Wud%ga Kuudwon)
ch-ek
2081 h 4 44 Q

\ﬁ —




WYy Y0 Ly
\2 h Y 0 fﬁu W \7 ) .AWJ)JG DB v \% .wm\ . (W
. ARRL SN 1NV 7
«W_-_ ' & T L5 L &u,, v ’ Sde s E\E,% + (0dsd} o CMNASMINY + ZOoIME-1) Jp(a), 22, 081y = g1
(LS L ,

_mN e En_

0% oL 9212 Qr-l Lo - 55 ]
o 29 'L 2o 7 S50 o5 7
ok A9 Q9 L.5h 1] Skp < _&h €
2y 27 - | S91-Reh A KT 1 b0 A & och ar PN
e T DY GV RS N~ T T e Sbh ah g5
0z, 7 Le1Sh L&°0 (70 0 [£3 ]
el ) hb' 8hL 5L°0 2’ 1 ot 2
o2 [X2] 2385k Rl 70 ! _ 5 &
_9% . hs 15h 1k 8871 €59 £ i ce h ")
\/\\t/\\\/\n/\nlf\!/\/\\q 15 et I e S e Nl P \ 7 o7 Iz
QR § 29 25 %eh LN ik 7 T e !
E\ 9 Qlsf h Al ) & al 1
LS M 1eh rL bope O [ 4 (2
@m. S5 Sze-1zd oL 3. > T 20k @ h
X8 WL ld) T wip H_{0ZH.) sd - (3H.) ~(anoiy pz) 9 gy
amjradiay 193y (129 2iqn2) R IREE 1T | (a4 ] umnonp aun g, 3200 (spmtrpan) it
A¥duithay ysury XOf] Bt} st |, smap sen Ligg aumnjoA ey B ‘8344 Ansofap ey dwpdwog sun | Jugpduseg ASIIATAY

0 (W) sajaueey AzzoN € 25 X S T2 SPM-Hos U a0l
o - 00 (IAY sy 1AL 9D EOS Zv3 (1m154) 3anssaag apeig pmg
(%) synsay jesiQ . (MA) pumjo 4 yusuapuoy) Shtz {4804) 2anssas g apmeoseg
Nes-f (A) 1opauy] 2303 avjapy” 1 (smg) samspopy pasnssy™ | | -SRIGUIRK] A3Y)q
h&- (dD) supw g ~atog ayny, 1931 La™-y S H ujag S fhRE aopadpy
\Nu s spugod astaanay, (osp) dopeg ospsapp~ L L3N] )53,
ﬂ a o0 Jesg Ay ,.__.uuﬂ oy - ' JHJIEAN 13T Lo .uﬂw mm. Ajusa],
..n & givp ) forHug ey xnmﬁ i - JAQUBN AL IOHL  TPoL BT uvepuudisacr azinng
“ON Jaafoay

..Vd(.d—: <

fuudwiayy



Sdv o (SLAL) & (udssd) o SMINATAA) o z{ooimy-1}

Qe ZOID) 4 o5ty = .

\l./l\\)..\\\l....!l!\\ll..\\'lf\li

iy e b ST ~ e 2ZhW\ o) Ouny
ast <G QI oL Ly CH SR La) 2% Q- R o . S 1. SiE
=Y A RS QSZ &7 S L OV IE (WA g R O oL ] Wz
¢s¢ €4 =2 89 (YN v 'hig a9y ) .3 [®) Uh < TR AY:S
LY T E= o8 2. 99 oL - | €€ 1R €S\ LTO 3 3 <211 ol R A
—b e ] = mmon:.mw NS x e m..n.: oh aaig
g TS ) 57y CLT T 230s o Ay [ Q L& 1 o 018
vHd 2% 5= A v hes08 | €370 oco s, & & = 30 472
ys2{ s 052 <) e A A LS N B ¢ A 353 = ‘ oz IR
52l _Za 252 35) B | L90SLL hy T Lo 123 @) TCo) = RS S EOR
lc2 = D2 ) Ol [or oY= LS VI Q€0 &R O et \ 'l
h<z O 1 S= =9 gY/ LS\l 2Lt ZTh e | Q [\ 2z \z Y-
L2, 1& ogz K] =k K4 ENR TN zbl Lh G 3 () = < AL bl
152 2= Sz o) 19 | LR LS &L h G- =R (@] % OY Q N g olsl
u.knu (da} (s} LUNEN iy (i) T H_(0ZH.) 5d 5L NEITH) ey p) # FpunpN
- amysadiung st 12jn0 T {1335 31qma) {rpumy g (OZH.) (i) waropp EEURS Tl {smnupa) fHo,f
2 nqmnw fadutduig psnmy XOF I2]14 ampetahua ), o sen £1g atnioA spdweg aaiIny “said Anaopaps dway yomg weay Joydisng ) outr | Funpdueg assangay,
B 70 &7 0 fup amaweg azzon™ G 52 A GOTE SAHIN-HOiSuRE(] Yool
QT . oD . GrA uEp I pD Lmg 2O ¥ (smsa) sanssaag spug g
(%) synsay usag (ra}ampg apesuapuoy T G la b L. (sE1,1) 31nss9.5,] 3 tpatoang
Z.Q07) (A) dopng sy gy T (smq) aamspog pawinssy~ G| L ~SATQUIN] J2TiL
ll.|§]t {42} 30)am 110 agay seng hhig Y O EEQE sopusalg
szl.w!_;[.l N T T EE T Y A — ?&u: 0381 6S] L1354 JanpN )53y
28 o000 feuyg 3jey __uudl!lﬁzll Jaquenyy ,::u—allam!ﬁaqm CamLsaL
[S1@ =000 tepiug apy yuac .rl\.TI SIGBN 3G, JOjd 2O wogreadisags aatang
T e anfoag ’ \.,W\Ur)d/\jd £uudwoy




\Y
, SO AN
.. ¢ (.q ) - /\/O/Q.F(S 9 \N@u b, Vol Lo oP \
Meepan) Y @™, 0w NI o
- N W 45 e Q.A.ro X
‘M ¢ ,00, r ¢ 2 @ . Sde o (SLAULY 4 (tdrsd) o (SANATMI) , TOOIMY- 1) b{Q) 20UD) , 051y = 3.
EARI 29 o 4 LC L0 T TG AN \ S5 .
LY o329 9% L bl L5 *},96] ELQ o1’ R | I o5 7
Lavel 29 oL 2L L g ven 01| o’ b 7 =h T
<A QB ID o2 i L hi . |ZTh TR L3 25 I K 2zl ob PO
Q305 | 1% o) ST RIRAYS o5 ek %) 5 TE _
<Mos|__¥5 oL L LL ¢¢ '9Lh Qs IF*, “5 5 ¢ A
£9] 0292 S%. ST YO A5 1 BT [ 1F (5 a] _ 57 3
29| Q2| Q9 bl LD . Q3222 obl-] Lk’ <% S Lsal 7 kY9
NS~ AT ] N N A N AN BT 77 I
2R | BS = %) <. L ez by b1 | Th® $E 15 o ]
2| ogl 25 = 59 L_ |99°4LL ] NE- g [ 37 =
MO \F o2 ) @ | Lozlh a9 k' Iz > 5 ¢
J W& bE . 22 b2 >%) | Sho2ah Ly e qu S Ge ol < 9
& (da) {eda) W1 {4.) Wit} |7 wp H- {OTH.) 5d ETR (0ot ) # Taquung
.a amyesadiag g, anperadusay mmg 13y {1395 aqua) {mpan g {OZH.) CL wanaw A LSNP 140 ] {sapmnpy) g
Sadupdny sy XOg3 13314 smmradiun g 1oy sony Ag  awunjop sduweg 2311140 ‘sa14 Spzopap iz yaug e g Jondusg suer | Funpdoeg 3sgaAmY,
iZ NU§ {rup) saypurepg TTON S, ‘22 ¥ STIN-uofsuIg] Hong
. 100 : (31A) v 141 19D E2E

(%) sunsay juesag™

(A) J0j2u4 ~1107) zajagy “

(dD) H0)J34,1 "2107) ayny, 105y

*op J1aaforg

spnjod asxanyy,
fruyy )oYy yea-y
ey ey yuag

)

R
9

{smq) ainjs|oiy pamnssy

(us131) A0)au, 0s] sopoe m,Mw ....&m
' aquon ey LOJS% )

SAMNON IgNY 10} TR PE,

@H g

AR

{21A) munjo NUSWIPURT G m.

m.L. ~4

(1m15q) 2anssang apms yomg
{av1,g) sanssasg RIRSEEEY )]

=SXH{UIN] Aaf)1 ]

toperadg

Lguenp s3],

g say,

wopuudisag axing

VS

Konchusoy




Sd- o (SLAULY o QUgssy) o (sMMAuMIN) o 2(00tmy-1) () T(ED) , Ospyf = 414

. . TN ey TN i
LY. 1 f.5 Jom, ﬁ — ~ .|.0_ f et |
YL N T~ s s o
TR TR Y - p— —
B A T B €7 W .
r.....l\ :
(o4} (4o} Wy {d.) wy {:4,) TN H_(OTH.) £d 5L " ¢TI {aney y7} # Sy
sinjeambue g antesadura g ng FETE {1933 3mqn0) G HIETR Ty {OTH.) {d.) tnnaup 3wy, yoopny (s g
Sadumdy ysey Xo{] J91j14 samasathuo § 13w sen L1 swmo Apdoeg Lhilite) s Lisopoa dirag xaeig ey Juypdwng ow | Fundweg a5IpAUL]
ez D \S2-0Q - {"ug} aaypwnyy apzzopN =R mv.,.w SAANI-O[SUD ] YOG
Q- , 00 . (1A} m1us 144 120 vaE 2AVO O®15g) asnssa.1g spmg g
(%) sunsay jesig {31A) Mungo 4 ayusuapuoyy G sz {aeng) smssas g apgsoaug
LO0 (A) Jopamf “3100y aajayy (sarqr} 2ampsjopyg pasnssy ™ L\ ~EI3OAINN Jafgg

: e Euw SLIZLE Rl EEDA RTTIR ﬂ DH eHrQ H:d.; Joperadg
ZA spapod AAALL], — {ps13) 101201 8] Sazapy %ﬂ_u i Jauinp 153y,

:P@ Q00 ey ajuy u_uu.H L. Januinp} 131314 Loy HT(LIS3L,
S8 S0nn {U[HU Fyey [y 1, SHHNN AL 4 T L2 Bopuudisag avsang
: . 1

“oN 13aforg . . w\ug./\)\d.d fuudeyy



Sde o {SLAt]) o (rgysg) , CEampummg, tooumg-1) ,q, Z{dD) 4 0513 = 11

B [ [
¢ R
e
————
e e
P N A Pl
|\ | 2 X
2 \ -~
\\r/ L 7 d
e -
1 . - Y 7
N 7\
<
DA
() (Ha) Wy () up (4,) BT H. (OTH.) 5d 5L - (B (o pz) # Aagumnpy
dmeradurg amjeadug 13m0 13ug {193} 25qn2) (Lt BT FITy| {oz1L) {:4.) wnna LY a0y (53 nuog
faduduyy ser XOf} Japp1.q el LACTET ey sen Lig awno s sdugg IO ‘S38{ fpaop A dwag yomg tHeaj un:nEu,m. e Foydpg asizanif

R o

Lyz o

A 00 i {
(%) sinsay pesig ™
(A) Jopaug x10] sagapy™ J

(D) sopam “1a03 sqny. L B 2T

N sijod astaansy,

feufq ajeyy __.nn.u &y

1838} Fruryy spuary «nv

{smqg) Mo pamnssy

{214} NUMOA ajssuapuos) M b2
2!

SIpPE-usus g Yrog
(e)s9) aunssasg Bl L IARTE LTI
[ELHN)] aanssay, g sy

“EAJLUAN] K331 q
ameradg

AFpENY Jsay,

oy ysay,
wenuudisag aarnng

Cun sspueg azzon TR RGTZ

JAY 1RO 14 70 o g 214

®Hupa SN

(85131) 20201 0y N0 =iy -3 C

daquinp ey LS R &

SIQUNR gAY Jayg T mer h?

‘o Jaafory

e : d .?E_Eau



MOISTURE RECOVERY FORM FOR METHOD 4

Plant oo el o BIFL TTRAMIM S BV
Date 3 ))0)
. Sampling Location Ve
Run Number Ty —
Impinger Box Number
Recovery Person i A
Recovery Rinses -:.\/'} K
Sampling ldentification N LA
Filter Number CFE-03718Y - B
XAD Number W ‘_f' (4
Amount of Impinger Weight
Impinger impinger Solution Impinger Tip Final Initial Weight Gain
Number Selution (g} Configuration {g) {g) - {g)
Ll : oy . - .
1 ;-;-'T,s) L (00 &3/ ¢ ng S é {71_," 7
o, i - e e e [ S = \";pr-":'l‘l.""/
2 (“/’LU N ,uét)W C,/ 37230 /[70
* a0 |use0 | Mo 5o | 7464
S ter O A : : . )
4 ‘ ~ 2S00 Mo Giu o 42
. > ‘ iy o | 4246
5
6
L4
7
8 »
g
10

Total Weight Gain {g)




MOISTURE RECOVERY FORM FOR METHOD 4

Plant Vogomo DIC TR ANSHUSSI 08/

Date 32 63,/ o}

Sampling Location ven T

Run Number TR202 -]

impinger Box Number —

Recovery Person

Recovery Rinses N /:4

Sampling Identification N/ 4

Filter Number GFF - 03210} =R /(FF 0ARGD7 - Id

! XAD Number N/A
Amount of Impinger Weight
Impinger Impinger Solution Impinger Tip Final initial Weight Gain
Number Solution {g} Configuration {g) {g) {g)
- 178} —
1 — IZ A 559 2 S s
Dngrs e S L R L S ‘a:..-‘-.—gu-'.-.-ilﬁ“v.- wmu
2 — Mo TCHE TG0
3 E ey
3 Hy0 ~16Q Meo | 7250 | 7275 | 5.0
4 Sj.[!‘ﬁc'\ — 3 . 2 . N G ) .
e 250, | Mao \g77 8| 8625 | 57248
5
g
¢
7
8
9
10
Total Weight Gain {g)




MOISTURE RECOVERY FORM FOR METHOD 4

Plant Kekomy D/C. Tronsmission

Date 2/Ax/le7

Sampling Logation VenT

Run Number T2032 -4

impinger Box Number ~

Recovery Person

Recovery Rinses N/ 4

Sampling ldentification N/A

Fiiter Number CEF-o31ex ~3

XAD Number N/A

Amount of Impinger Weight
Impinger Impinger Solution Impinger Tip Final Initial Weight Gain
Number Soelution {g) Configuration (g) {g) {g)
' ho |~ o | 08,4 | g
gt e ——— TR S “a B N E ’wv.-.—-.;-v*‘wﬁ"“'
2 0 Sy (] ¢ §770 | 672.5
3 H,0 v, Wvw | 7200 | TI&O
4 Si‘é;};a; wﬂqgg}j M ey 76 ‘/?I ‘7‘ q& 9")‘ 0
a2
5
6
9

.
B
9
10

Total Weight Gain (g)




MOISTURE RECOVERY FORM FOR METHOD 4

+ e

Plant Ko kamao Dle Transmiss {\c»'/i
| Date A/a%la7
Sampling Location VenT
| Run Number JR202 - 2

Impinger Box Number -

Recovery Person

Recovery Rinses N /A

Sampling ldentification A/A

Filter Number (~F F. 03210y ~ Y / Frarep |

XAD Number N /4

Amount of Impinger Weight
Impinger fmpinger Solution Impinger Tip Final Initial Weight Gain
Number Solution {g) Configuration {gj {g) {g)
1 — — o | 5727 | S74u
FREEE V. () st P VLY A 7’]-'-\-.,,‘.‘. . ..;T.u-,w—;'ﬂr‘-—
2 e “’ Map 628 v 6244
’ Hy 0 ~1op M D 75%? 705‘3
4 5 i\,(\tc\ A . C] q -
5
6
’

7
8
g
10

Total Weight Gain (g)




MOISTURE RECOVERY FORM FOR METHOD 4

Ueléo ) \D/C; LA S k€ e

N

Plant ]

Date 3,/ 24 / o

Sampling Logcation Ve
Run Number 3 Tl AbrTio A

impinger Box Number

Recovery Person

M w‘;ﬁ\ .

Recovery Rinses

Sampling ldentification

Filter Number

LEEO3107 = 5

LXAD Number
Amount of Impinger Weight

Impinger Impinger Solution impinger Tip Final Initial Weight Gain
Number Solution () Configuration {9) (g) {g)

1 .o 100 Cls | 7100 | 9234

L - e — IR e e

2 HLO (o0 Lr/& 757/ | F4§.(

3 t. O oo WMoy | /276 | 315 Y

4 g“‘_‘c"A 250 Mo p 6957 0 | Be.

Cst, ' )
5
8
?

7

8

9

16

Total Weight Gain (g)




MOISTURE RECOVERY FORM FOR METHOD 4

Plant KoKame e Tronomissien
Date 3/29107

Sampling Logcation VenT

Run Number JR 202 - 3

impinger Box Number

Recovery Person

Recovery Rinses

Sampling ldentification

Filter Number

LEE 032117- 6

CPFerieny 1%

XAD Number
Amount of Impinger Weight
Impinger Impinger Solution Impinger Tip Final Initial Weight Gain
Number Solution e} Configuration (q) (q) (g)
1 - A c] p J é‘ Ll, é
————r R A T i
2 - - Siyz [OTETT
Silres - | g
4 PO ~A50,
5
6
@
7
8
9
10

Total Weight Gain (g)




MOISTURE RECOVERY FORM FOR METHOD 4

Piant LoKamp D/L ‘7—5-"4’&”5’”1 195 fan

Date $/249/¢7

Sampling Location Vent

Run Numbar T~Y4

impinger Box Number

Recovery Person

Recovery Rinses

Sampling ldentification
Filter Number O32107-7
XAD Number
Amount of Impinger Weight
Impinger Impinger Solution Impinger Tip Final Initial Weight Gain
Number Solution (g) Configuration (g) {g) {g)
1 H,0 ~lw | 6/5 |0 | 7050
b RLVRERE (N ’ ’4 LSS 8 -~ .. . -“Fm,._._’_’fo.--u.’:‘-m":-ﬁ
2 He O ~100™ 170 /5 A9 | 735 2
3 H,0 | ~ioo | Mod | ¥RL | 79,8
S liee ~ ¢ ;
4 hen 25, | Mod |38y | 7200
Gel
5
6
’

7
8
9
10

Total Weight Gain (g)




MOISTURE RECOVERY FORM FOR METHOD 4

Plant Kokoma L Troansm,'ssion
Date 5/29/07

Sampling Location VenT

Run Number JR- 4

Impinger Box Number

Recovery Person

Recovery Rinses

Sampling Identification

Filter Number

A
GFF 0R2607-45 BWzior-»

[ XAD Number
Amount of Impinger Weight

Impinger Impinger Solution Impinger Tip Final Initial Weight Gain
Number Solution {g) Configuration (g) {g) {g)

1 ~ — Msn |9592 S627

- o R LIV N T -n.w.-”‘f.‘:‘?‘r
2 Moo 1y g é) / Z 7
3 Ha0 ~100 WeB | Y50 | G4
Silrea ,

4 pel | A, | Mev $6ks | B72. 7

5

6

L 4

7

8

9

10

Total Weight Gain {g)




MOISTURE RECOVERY FORM FOR METHOD 4

Plant Cokoma T Tranemission

Date 3/2910F

Sampling Location VenT

Run Number T-95

impinger Box Number

Recovery Person U\ Jl) .

Recovery Rinses

Sampling ldentification =

Filter Number 032123F -0

XAD Number

Amount of Impinger Weight
Impinger Impinger Solution Impinger Tip Final Initial Weight Gain
Number Soclution (g} Configuration {g) (a) (g)
’ N0 (00 /81 w99 | 3259
| e e Sr— M - -....o-wwim—
: e /20 s F.C | 1328
s | H.0 P01 mep 93¢ |335.9
C,vicn )
4 ‘ 2580 Mop | qsC.3 144172
5
8
'

.
8
9
10

Total Weight Gain (g)




MOISTURE RECOVERY FORM FOR METHOD 4

Plant Cokowe /e Trpnsmissien

Date 5/ 29/07

Sampling Location VenT

Run Numbear TR-5

Impinger Box Number

Recovery Person

Recovery Rinses

Sampling ldentification

Filter Number 03207-9 [ 033607 -20

XAD Number

Amount of Impinger Weight
Impinger impinger Solution Impinger Tip Final Initial Weight Gain
Number Solution {g) Configuration {g) (g} I{s)]
‘ - - C¢€ | 966.0
I e - e R B ) R ey ':Wir‘e
2 — e 1€ 57 q (
’ H;z@ |00 Y. 6| 700 .6
5lca
4 !
8| s, %923 | 82,5
5
6
?

7
8
9
10

Total Weight Gain {g)




MOISTURE RECOVERY FORM FOR METHOD 4

Plant ALLIWCE « Kofdo Mo
Date 32 Y [oF
Sampling Location ewl
Run Number 1 -
impinger Box Number )
Recovery Person V\\W '
Recovery Rinses
Sampling ldentification
Filter Number ‘ GFEFE e3210% ~— 1
XAD Number
Amount of Impinger Weight
Impinger Impinger Solution Impinger Tip Final Initial Weight Gain
Number Solution {(9) Configuration (q) (g) (q)
c 0 | o | Gfg | Lage | et
‘ RIS N : e e - T RNV
2 U 0 \ 20 G)g 23 [P26.6
3 W0 100 Moy | 110.% | 310G
Cie . Q¥c.o
G s

+ e

10

Total Weight Gain {9}




MOISTURE RECOVERY FORM FOR METHOD 4

Plant AL (v = ~ 1o (<o Mo
Date 229 / ¢ r

Sampling Location Ve T

Run Number JTR-(

impinger Box Number

Recovery Person Wil

Recovery Rinses

Sampling Identification

Fiiter Number

GEF oior- () Cep 02y ~|

XAD Number
Amount of Impinger Weight .

impinger impinger Solution Impinger Tip Final Initial Weight Gain
Number Solution (9) Configuration (@) (g) (g)

! — "’“ e $$Y.0 |S6l b

2 . | R pe—— 3 VRS S R LT u-..-'.-#"ﬂ.‘f:“,'."*:

— Moo | itr | GIED
’ M '00g | WMo ag3y [ e
g\i-.\ <A C)Q,Q_ . .

4 S Qc.? W\\ 0 %ql \ BQS%

5

6

?

.

8

g

10

N - L

Total Weight Gain (g}




MOISTURE RECOVERY FORM FOR METHOD 4

Plant Nl ANC £ - Kok owng
Date 2|2 Ct/ 0%

Sampling Location VeuT

Run Numbar T -7

impinger Box Number

Recovery Person Vi b

Recovery Rinses
Sampling ldentification

Fiiter Number ' CFF O3 107 -3
XAD Number
Amount of impinger Weight
Impinger impinger Solution Impinger Tip Final Initial Weight Gain
Number Solution {g} Configuration {g) (g} {q)
1 H.0 A (”/9 AR Yo S|
2 R e g L [ IR XN v«n”":*r"-
W 0 jo o TResy 389
3 o p
N.0 (eo M>» 9235 |33
gg’ Lo
‘ b | S Mmevs | Gys) | 9363
5
6
7
8
9
10
Total Weight Gain (g)




MOISTURE RECOVERY FORM FOR METHOD 4

 Date 3{3¢ ]y
Sampling Location Do |fea/T
Run Number T -3
impinger Box Number

aF
Recovery Person wd -

Recovery Rinses

Sampling Identification
Filter Number :

CFF ORIy [CRFouLor- 1§

XAD Number
Amount of Impinger Weight
impinger Impinger Solution Impinger Tip Final initial Weight Gain
Number Solution (q) Configuration (g) (9) (@)
1 — — LU o o
! 33 |Ses.
| - o re— A LIPS NI R A e e et W ’ . o
2 —_ T MeD <16y YETY o)
Hro ‘
3 o0 Moo 19303.¢ |0 ¢
g R N Y ‘
¢ el 250 Mop> | 519 SN
5
6
[ ]
7
8 r
9
10

Total Weight Gain (@)




MOISTURE RECOVERY FORM FOR METHOD 4

Recovery Rinses

Piant AL lancf - kojcome
Date 3300y

Sampling Location oo Upny

Run Numbar T - %

impinger Box Number _

Recovery Person V\f\\sj‘f},{ ‘

Filter Number

Sampling ldentification

G+FE 032Uy - IS

XAD Number
Amount of impinger Weight
fmpinger impinger Solution impinger Tip Final Initial Weight Gain
Number Solution (9) Configuration (g} (g} (g)
! ‘!J\‘"O [ oV (;/ S 28 4 3241 L
2 H‘LO RS C’-)S‘ 7 3394 |26 |
o | o | e | o s |3
Siuien ]
4 N | o . - .
7 IS g Mo | Gpo.| |45Y-]
5
6
L
7
8
9
10

Total Weight Gain {g)




MOISTURE RECOVERY&FORM FOR METHOD 4

Piant Accinpceg ~ Ko komo
Date 3 / Zo/ 03

Sampling Location

Run Number T~ ¢

Impinger Box Number

Recovery Person

Yy

Recovery Rinses

Sampling Identification

Filter Number

(cFE N0 - ((oj CFE 603 [0

XAD Number
Amount of Impinger Weight

Impinger Impinger Solution Impinger Tip Final Initial Weight Gain
Number Solution (g} Configuration {g) (g) (9)

1 — ~ o Sy | $323

2 — 1T Nma - e ‘.ﬂ/‘op— -_'.‘m‘éi?'b M:&rl#z— e

3 H=-0 oG Mo | 3.4 | 333 .6

-Q-';\_,\ < A

4 6l 280 Moxn o> |965.8

5

6

9

7

g

9

10

Total Weight Gain (g)




Appendix E

Computer-Generated Data Sheets



Company

Source Designation

Alliance of Automobile Manufacturers
Mist Eliminator #244202

Test Date 3/29/2007 Assumed Moisture (Bws) 1
Test Number |T202-Rllll 1 Condensate (Vic) -17 g
Operator TS/BY Silica Gel Weight Gain (Vc) 10.6 g
Filter Number 1 Nozzle Diameter (in.) 0.252
Barometric Pressure (Pb, in. Hg)  29.40 Leak Rate Initial 0.015 @ 15"
Stack Static Pressure (Ps, in. H,0) 0.12 Leak Rate Final 0.000 @ 6"
Stack Dimensions (in.) 21.5 Traverse points 12
Pitot Tube Number 4Ft Pitot Corr. Factor (Cp) 0.84
Meter Number 7 Meter Corr. Factor (Y) 1.002
Meter Isokinetic Factor (Kiso) Orsat Results (%)
AH@ 1.814 Cco2 0
02 21
Traverse Sampling Time Sampling  Stack Temp. Velocity Pres. ~ Orifice ~ Sample Volume Dry Gas Meter Temp. Last Impinger Filter Box Probe
Point  (Minutes)  Clock Time Train Vac. (F) ("H20) Differential  (cubic feet) Inlet Outlet Temperature Temperature Temperature
Number ] (24 hour) ("Hg) Ts APs ("H20) AH Vm (F) Tm (F) Tm (F) (F) (F)
A4 0 8:10 0 83 0.39 1.56 492.172 43 43 40 242 250
3 5 0 84 0.43 1.72 495.62 45 44 40 251 250
2 10 0 84 0.47 1.89 499.17 47 45 38 250 251
1 15 0 84 0.47 1.90 502.92 50 45 39 250 250
Stop 20 8:30 - - - - 506.677 - - - - -
B4 20 8:33 0 84 0.52 2.10 506.677 49 46 42 251 250
3 25 1 84 0.49 1.99 510.64 53 47 42 250 251
2 30 1 84 0.43 1.75 514.51 55 48 43 250 251
1 35 1 84 0.42 1.71 518.19 56 48 45 250 251
Stop 40 8:53 - - - - 521.666 - - - - -
C4 40 8:56 1 84 0.49 1.99 521.666 53 49 46 250 247
3 45 1 84 0.31 1.27 525.59 57 50 45 248 250
2 50 1 84 0.22 0.90 528.77 58 51 47 250 251
1 55 0 84 0.28 1.14 531.43 58 51 45 249 251
End 60 9:16 - - - - 534.355 - - - - -
Average 60 1 84 0.41 1.66 422 52.0 47.3 42.7 249 250

AH = Kiso * (Cp)2 * (1-wv/100)2 * (MWm/MWs) * (Ps/Pm) * (Tm/Ts) * APs * D4



Company
Source Designation

Alliance of Automobile Manufacturers
Mist Eliminator #244202

Test Date 3/29/2007 Assumed Moisture (Bws) 1
Test Number |T202—Run 2 Condensate (Vic) -2.6 g
Operator TS/BY Silica Gel Weight Gain (Vlc) 7.4 g
Filter Number 3 Nozzle Diameter (in.) 0.252
Barometric Pressure (Pb, in. Hg) 29.40 Leak Rate Initial 0.005 @ 15"
Stack Static Pressure (Ps, in. H,0) 0.12 Leak Rate Final 0.000 @ 8"
Stack Dimensions (in.) 215 Traverse points 12
Pitot Tube Number 4Ft Pitot Corr. Factor (Cp) 0.84
Meter Number 7 Meter Corr. Factor (Y) 1.002
Meter Isokinetic Factor (Kiso) Orsat Results (%)
AH@ 1.814 CcO2 0
02 21
Traverse Sampling Time Sampling  Stack Temp. Velocity Pres. Orifice  Sample Volume Dry Gas Meter Temperatur«Last Impinger Filter Box Probe
Point  (Minutes)  Clock Time Train Vac. (F ("H20) Differential  (cubic feet) Inlet Outlet Temperature Temperature Temperature
Number [2] (24 hour) ("Hg) Ts APs ("H20) AH Vm (F) Tm (F) Tm (F) (F) (F)
B4 0 9:41 0 84 0.45 1.83 534.588 53 52 46 249 250
3 5 1 84 0.48 1.97 538.25 58 54 47 250 253
2 10 1 84 0.43 1.77 542.05 61 54 45 251 250
1 15 2 84 0.43 1.77 545.73 62 55 45 250 251
Stop 20 10:01 - - - - 549.381 - - - - -
C4 20 10:05 1 84 0.49 2.02 549.381 59 56 47 253 250
3 25 2 84 0.31 1.28 553.24 61 56 48 250 250
2 30 2 84 0.21 0.87 556.41 61 56 47 249 250
1 35 0 84 0.24 0.99 559.06 61 56 47 250 250
Stop 40 10:25 - - - - 561.830 - - - - -
A4 40 10:28 1 85 0.39 1.60 561.830 58 56 47 250 250
3 45 1 85 0.43 1.77 565.35 60 56 47 250 250
2 50 1 85 0.42 1.73 568.93 61 56 49 251 249
1 55 1 85 0.40 1.65 57251 62 56 49 251 250
End 60 10:48 - - - - 576.013 - - - - -
Average 60 1 84 0.39 1.60 41.43 59.8 553 47.0 250 250

AH = Kiso * (Cp)2 * (1-wv/100)2 * (MWm/MWs) * (Ps/Pm) * (Tm/Ts) * APs * D4



Company Alliance of Automobile Manufacturers
Source Designation Mist Eliminator #244202
Test Date 3/29/2007 Assumed Moisture (Bws) 1
Test Number |T202-Rllll 3 Condensate (Vic) -11.8 g
Operator TS/BY Silica Gel Weight Gain (Vc) 6.7 g
Filter Number 5 Nozzle Diameter (in.) 0.252
Barometric Pressure (Pb, in. Hg)  29.40 Leak Rate Initial 0.000 @ 15"
Stack Static Pressure (Ps, in. H,0) 0.12 Leak Rate Final 0.000 @ 6"
Stack Dimensions (in.) 21.5 Traverse points 12
Pitot Tube Number 4Ft Pitot Corr. Factor (Cp) 0.84
Meter Number 7 Meter Corr. Factor (Y) 1.002
Meter Isokinetic Factor (Kiso) Orsat Results (%)
AH@ 1.814 Cco2 0
02 21
Traverse Sampling Time Sampling  Stack Temp. Velocity Pres. ~ Orifice ~ Sample Volume Dry Gas Meter Temperatur«Last Impinger Filter Box Probe
Point  (Minutes)  Clock Time Train Vac. (F) ("H20) Differential  (cubic feet) Inlet Outlet Temperature Temperature Temperature
Number o (24 hour) ("Hg) Ts APs ("H20) AH Vm (F) Tm (F) Tm (F) (F) (F)
A4 0 11:25 0 85 0.41 1.67 576.288 54 54 49 239 244
3 5 0 85 0.41 1.68 579.89 56 55 51 251 251
2 10 0 85 0.42 1.72 583.47 58 55 50 249 251
1 15 0 85 0.40 1.64 586.95 60 55 54 254 250
Stop 20 11:45 - - - - 590.582 - - - - -
B4 20 11:48 0 85 0.48 1.97 590.582 59 56 56 247 248
3 25 0 85 0.48 1.98 594.43 62 57 59 250 251
2 30 0 85 0.43 1.78 598.30 64 57 58 251 250
1 35 0 85 0.42 1.74 601.93 66 58 57 251 250
Stop 40 12:08 - - - - 605.582 - - - - -
C4 40 12:11 0 85 0.51 2.11 605.582 63 59 55 250 251
3 45 0 85 0.30 1.24 609.62 66 60 56 251 248
2 50 0 85 0.20 0.83 612.70 67 60 54 251 250
1 55 0 85 0.25 1.04 615.25 67 60 54 250 250
stop 60 12:31 - - - - 618.168 - - - - -
Average 60 0 85 0.39 1.62 41.88 61.8 57.2 54.4 250 250

AH =Kiso * (Cp)2 * (1-wv/100)2 * (MWm/MWs) * (Ps/Pm) * (Tm/Ts) * APs * D4



Company Alliance of Automobile Manufacturers
Source Designation Mist Eliminator #244202
Test Date 3/29/2007 Assumed Moisture (Bws) 1
Test Number |T202-Rllll 4 Condensate (Vic) -5.6 g
Operator TS/BY Silica Gel Weight Gain (Vc) 14.4 g
Filter Number 7 Nozzle Diameter (in.) 0.252
Barometric Pressure (Pb, in. Hg)  29.40 Leak Rate Initial 0.015 @ 15"
Stack Static Pressure (Ps, in. H,0) 0.12 Leak Rate Final 0.000 @ 5"
Stack Dimensions (in.) 21.5 Traverse points 12
Pitot Tube Number 4Ft Pitot Corr. Factor (Cp) 0.84
Meter Number 7 Meter Corr. Factor (Y) 1.002
Meter Isokinetic Factor (Kiso) Orsat Results (%)
AH@ 1.814 Cco2 0
02 21
Traverse Sampling Time Sampling  Stack Temp. Velocity Pres. ~ Orifice ~ Sample Volume Dry Gas Meter Temperatur«Last Impinger Filter Box Probe
Point  (Minutes)  Clock Time Train Vac. (F) ("H20) Differential  (cubic feet) Inlet Outlet Temperature Temperature Temperature
Number o (24 hour) ("Hg) Ts APs ("H20) AH Vm (F) Tm (F) Tm (F) (F) (F)
B4 0 13:04 1 85 0.44 1.82 618.480 63 62 55 243 248
3 5 1 86 0.46 1.92 622.20 67 65 54 242 250
2 10 1 85 0.40 1.67 626.00 70 64 55 255 249
1 15 1 85 0.39 1.63 629.58 72 64 58 251 254
Stop 20 13:24 - - - - 633.075 - - - - -
C4 20 13:28 0 86 0.48 2.00 633.075 69 66 60 249 246
3 25 1 86 0.26 1.09 636.97 73 66 61 251 245
2 30 0 86 0.19 0.80 639.92 73 67 59 250 256
1 35 0 86 0.22 0.92 642.46 73 67 60 250 247
Stop 40 13:48 - - - - 645.152 - - - - -
A4 40 13:52 0 86 0.38 1.59 645.152 70 68 60 251 238
3 45 0 86 0.42 1.76 648.57 72 68 60 250 253
2 50 0 86 0.43 1.81 652.30 74 68 61 250 254
1 55 1 86 0.41 1.73 655.92 75 69 61 251 254
stop 60 14:12 - - - - 659.545 - - - - -
Average 60 1 86 0.37 1.56 41.06 70.9 66.2 58.7 249 250

AH =Kiso * (Cp)2 * (1-wv/100)2 * (MWm/MWs) * (Ps/Pm) * (Tm/Ts) * APs * D4



Company Alliance of Automobile Manufacturers
Source Designation Mist Eliminator #244202
Test Date 3/29/2007 Assumed Moisture (Bws) 1
Test Number |T202-Run 5 Condensate (Vlc) -8.3 g
Operator TS/BY Silica Gel Weight Gain (Vlc) 14.1 g
Filter Number 10 Nozzle Diameter (in.) 0.252
Barometric Pressure (Pb, in. Hg)  29.40 Leak Rate Initial 0.000 @ 15"
Stack Static Pressure (Ps, in. H,0) 0.12 Leak Rate Final 0.010 @ 8"
Stack Dimensions (in.) 21.5 Traverse points 12
Pitot Tube Number 4Ft Pitot Corr. Factor (Cp) 0.84
Meter Number 7 Meter Corr. Factor (Y) 1.002
Meter Isokinetic Factor (Kiso) Orsat Results (%)
AH@ 1.814 co2 0
02 21
Traverse Sampling Time Sampling  Stack Temp. Velocity Pres. Orifice  Sample Volume Dry Gas Meter Temp.  Last Impinger  Filter Box Probe
Point  (Minutes)  Clock Time Train Vac. F) ("H20) Differential  (cubic feet) Inlet Outlet Temperature ~ Temperature Temperature
Number 2] (24 hour) ("Hg) Ts APs ("H20) AH Vm (F) Tm (F) Tm (F) F) (F)
A4 0 15:05 0 86 0.40 1.68 659.799 70 69 63 252 250
3 5 0 86 0.45 1.89 663.42 71 70 65 250 251
2 10 0 86 0.44 1.85 667.20 73 70 66 256 259
1 15 0 86 0.38 1.60 671.00 75 70 66 250 248
Stop 20 15:25 - - - - 674.760 - - - - -
B4 20 15:27 0 86 0.49 2.06 674.760 73 71 66 251 250
3 25 0 86 0.47 1.99 678.40 76 71 66 250 255
2 30 0 86 0.40 1.69 682.31 77 71 66 250 256
1 35 0 86 0.40 1.69 685.93 78 72 64 250 254
Stop 40 15:47 - - - - 689.548 - - - - -
C4 40 15:50 0 86 0.49 2.07 689.548 75 72 63 250 257
3 45 0 86 0.29 1.23 693.57 78 72 61 249 249
2 50 0 86 0.19 0.80 697.33 78 72 61 250 248
1 55 0 86 0.23 0.97 699.77 77 72 59 248 250
End 60 16:10 - - - - 702.551 - - - - -
Average 60 0 86 0.39 1.63 42.8 75.1 71.0 63.8 251 252

AH = Kiso * (Cp)2 * (1-wv/100)2 * (MWm/MWs) * (Ps/Pm) * (Tm/Ts) * APs * D4



Company
Source Designation

Alliance of Automobile Manufacturers
Mist Eliminator #244202

Test Date 3/30/2007 Assumed Moisture (Bws) 1
Test Number |T202—Rllll 6 Condensate (Vic) -7.8 g
Operator TS/BY Silica Gel Weight Gain (Vlc) 8.5 g
Filter Number 11 Nozzle Diameter (in.) 0.251
Barometric Pressure (Pb, in. Hg)  29.45 Leak Rate Initial 0.000 @ 15"
Stack Static Pressure (Ps, in. H;0) 0.12 Leak Rate Final 0.000 @ 8"
Stack Dimensions (in.) 21.5 Traverse points 12
Pitot Tube Number 4Ft Pitot Corr. Factor (Cp) 0.84
Meter Number 7 Meter Corr. Factor (Y) 1.002
Meter Isokinetic Factor (Kiso) Orsat Results (%)
AH@ 1.814 CO2 0
02 21
Traverse Sampling Time Sampling  Stack Temp. Velocity Pres. ~ Orifice ~ Sample Volume Dry Gas Meter TemperatiLast Impinger  Filter Box
Point  (Minutes)  Clock Time Train Vac. F) ("H20) Differential  (cubic feet) Inlet Outlet Temperature ~ Temperature
Number 2] (24 hour) ("Hg) Ts APs ("H20) AH Vm (F) Tm (F) Tm (F) (F)
A4 0 7:31 0 80 0.39 1.54 702.945 40 40 39 251
3 5 1 80 0.42 1.66 706.39 42 41 39 250
2 10 1 80 0.42 1.66 709.81 44 41 44 250
1 15 1 80 0.40 1.59 713.26 47 42 45 250
Stop 20 7:51 - - - - 716.700 - - - -
B4 20 7:55 2 81 0.43 1.70 716.700 45 43 44 250
3 25 2 81 0.48 1.91 720.26 49 44 47 250
2 30 2 81 0.44 1.76 723.99 52 44 47 246
1 35 2 81 0.39 1.56 727.60 53 45 49 249
Stop 40 8:15 - - - - 731.028 - - - -
C4 40 8:17 2 81 0.49 1.96 731.028 51 47 49 250
3 45 2 81 0.28 1.13 734.79 55 47 52 252
2 50 0 81 0.20 0.80 737.72 55 48 52 252
1 55 0 81 0.24 0.97 740.21 55 49 50 251
End 60 8:37 - - - - 742.975 - - - -
Average 60 1 81 0.38 1.52 40.03 49.0 44.3 46.4 250

AH = Kiso * (Cp)2 * (1-wv/100)2 * (MWm/MWs) * (Ps/Pm) * (Tm/Ts) * APs * D4



Company Alliance of Automobile Manufacturers
Source Designation Mist Eliminator #244202
Test Date 3/30/2007 Assumed Moisture (Bws) 1
Test Number |T202-Run 7 Condensate (Vlc) -17 g
Operator TS/BY Silica Gel Weight Gain (Vlc) 8.8 g
Filter Number 13 Nozzle Diameter (in.) 0.251
Barometric Pressure (Pb, in. Hg)  29.45 Leak Rate Initial 0.000 @ 15"
Stack Static Pressure (Ps, in. H,0) 0.12 Leak Rate Final 0.000 @ 7"
Stack Dimensions (in.) 21.5 Traverse points 12
Pitot Tube Number 4Ft Pitot Corr. Factor (Cp) 0.84
Meter Number 7 Meter Corr. Factor (Y) 1.002
Meter Isokinetic Factor (Kiso) Orsat Results (%)
AH@ 1.814 co2 0
02 21
Traverse Sampling Time Sampling  Stack Temp. Velocity Pres. Orifice  Sample Volume Dry Gas Meter Temperati Last Impinger  Filter Box Probe
Point  (Minutes)  Clock Time Train Vac. (F) ("H20) Differential ~ (cubic feet) Inlet Outlet Temperature ~ Temperature Temperature
Number 2] (24 hour) ("Hg) Ts APs ("H20) AH Vm (F) Tm (F) Tm F) (F) (F)
C4 0 9:02 0 81 0.50 2.00 743.282 50 49 43 251 253
3 5 1 81 0.28 1.12 747.08 51 49 42 250 250
2 10 0 81 0.19 0.76 750.05 53 49 50 250 252
1 15 0 81 0.24 0.97 752.52 54 50 51 250 250
Stop 20 9:22 - - - - 755.247 - - - - -
A4 20 9:26 0 81 0.38 1.53 755.247 52 50 48 250 249
3 25 0 81 0.42 1.70 758.00 56 51 51 251 249
2 30 0 81 0.42 1.70 762.25 58 51 51 250 250
1 35 0 81 0.41 1.67 765.83 60 53 52 250 250
Stop 40 9:46 - - - - 769.385 - - - - -
B4 40 9:50 0 82 0.43 1.74 769.385 57 54 51 249 249
3 45 0 82 0.48 1.95 773.00 61 55 53 250 248
2 50 1 82 0.43 1.76 776.79 64 56 55 240 243
1 55 1 82 0.40 1.63 780.42 65 56 56 250 244
stop 60 10:10 - - - - 783.924 - - - - -
Average 60 0 81 0.38 1.54 40.64 56.8 51.9 50.3 249 249

AH = Kiso * (Cp)2 * (1-wv/100)2 * (MWm/MWs) * (Ps/Pm) * (Tm/Ts) * APs * D4



Company Alliance of Automobile Manufacturers
Source Designation Mist Eliminator #244202
Test Date 3/30/2007 Assumed Moisture (Bws) 1
Test Number |T202-Run 8 Condensate (Vlc) 0.3 g
Operator TS/BY Silica Gel Weight Gain (Vlc) 6.3 g
Filter Number 15 Nozzle Diameter (in.) 0.251
Barometric Pressure (Pb, in. Hg)  29.45 Leak Rate Initial 0.005 @ 15"
Stack Static Pressure (Ps, in. H,0) 0.12 Leak Rate Final 0.000 @ 8"
Stack Dimensions (in.) 21.5 Traverse points 12
Pitot Tube Number 4Ft Pitot Corr. Factor (Cp) 0.84
Meter Number 7 Meter Corr. Factor (Y) 1.002
Meter Isokinetic Factor (Kiso) Orsat Results (%)
AH@ 1.814 co2 0
02 21
Traverse Sampling Time Sampling  Stack Temp. Velocity Pres. Orifice  Sample Volume Dry Gas Meter Temperati Last Impinger  Filter Box Probe
Point  (Minutes)  Clock Time Train Vac. (F) ("H20) Differential ~ (cubic feet) Inlet Outlet Temperature ~ Temperature Temperature
Number 2] (24 hour) ("Hg) Ts APs ("H20) AH Vm (F) Tm (F) Tm F) (F) (F)
B4 0 10:35 0 83 0.43 1.75 784.047 61 60 52 243 251
3 5 0 83 0.47 1.93 787.72 65 61 51 250 249
2 10 0 83 0.42 1.73 791.57 68 62 50 251 254
1 15 0 83 0.38 1.57 795.20 70 63 51 248 251
Stop 20 10:55 - - - - 798.663 - - - - -
C4 20 10:57 0 83 0.47 1.94 798.663 68 64 52 252 252
3 25 0 83 0.28 1.16 802.54 72 65 52 250 251
2 30 0 83 0.20 0.83 805.54 73 66 52 251 249
1 35 0 83 0.25 1.04 808.12 73 66 53 250 250
Stop 40 11:17 - - - - 811.033 - - - - -
A4 40 11:22 0 84 0.37 1.53 811.033 70 68 55 260 247
3 45 0 84 0.40 1.66 814.53 74 68 55 251 253
2 50 0 84 0.41 1.71 818.10 75 69 54 250 245
1 55 0 84 0.38 1.59 821.63 77 70 55 250 250
stop 60 11:42 - - - - 825.140 - - - - -
Average 60 0 83 0.37 1.54 41.09 70.5 65.2 52.7 251 250

AH = Kiso * (Cp)2 * (1-wv/100)2 * (MWm/MWs) * (Ps/Pm) * (Tm/Ts) * APs * D4



Company

Source Designation

Alliance of Automobile Manufacturers
Mist Eliminator #244202

Test Date 3/29/2007 Assumed Moisture (Bws) 1
Test Number |JR202-RUH 1 Condensate (VIc) -5.1 g
Operator TS/BY Silica Gel Weight Gain (Vlc) 10.3 g
Filter Number Nozzle Diameter (in.) 0.258
Barometric Pressure (Pb, in. Hg)  29.40 Leak Rate Initial 0.000 @ 15"
Stack Static Pressure (Ps, in. H,0) 0.12 Leak Rate Final 0.015@ 5"
Stack Dimensions (in.) 21.5 Traverse points 12
Pitot Tube Number 6Ft Pitot Corr. Factor (Cp) 0.84
Meter Number Meter Corr. Factor (Y) 1.011
Meter Isokinetic Factor (Kiso) Orsat Results (%)
AH@ 1.689 co2 0
02 21
Traverse Sampling Time Sampling  Stack Temp. Velocity Pres. ~ Orifice ~ Sample Volume Dry Gas Meter Temp. Last Impinger Filter Box Second Filter Probe
Point  (Minutes) Clock Time  Train Vac. (F) ("H20) Differential  (cubic feet) Inlet Outlet  Temperature Temperature Temperature Temperature
Number o (24 hour) ("Hg) Ts APs ("H20) AH Vm (F) Tm (F) Tm F) (F) (F) (F)
B4 0 8:10 3 83 0.42 1.76 671.080 57 52 46 79 50 80
3 5 3 84 0.43 1.79 674.51 52 52 47 80 47 80
2 10 4 84 0.48 2.00 677.86 54 58 45 80 48 80
1 15 2 84 0.46 1.92 681.84 57 52 46 80 48 80
Stop 20 8:30 - - - - 685.591 - - - - - -
C4 20 8:33 2 84 0.52 2.17 685.591 56 51 49 80 49 81
3 25 1 84 0.32 1.34 689.63 60 53 49 80 49 80
2 30 0 84 0.21 0.88 692.86 60 54 51 80 49 80
1 35 0 84 0.24 1.01 695.49 60 54 51 80 49 80
Stop 40 8:53 - - - - 698.318 - - - - - -
A4 40 8:56 1 84 0.41 1.72 698.318 59 55 49 80 49 80
3 45 1 84 0.43 1.81 701.91 62 55 50 80 49 80
2 50 1 84 0.42 1.78 705.63 64 56 50 81 49 80
1 55 1 84 0.39 1.65 709.35 66 57 50 80 48 80
End 60 9:16 - - - - 712918 - - - - - -
Average 60 2 84 0.39 1.65 41.8 58.9 54.1 48.6 80 49 80

AH = Kiso * (Cp)2 * (1-wv/100)2 * (MWm/MWs) * (Ps/Pm) * (Tm/Ts) * APs * D4



Alliance of Automobile Manufacturers

Mist Eliminator #244202
3/29/2007

Assumed Moisture (Bws)

1

|J R202-Run 2 | Condensate (VIc) 24.9 g

TS/BY Silica Gel Weight Gain (Vic) -9.3 g

4 11 Nozzle Diameter (in.) 0.258

29.40 Leak Rate Initial 0.000 @ 15"

0.12 Leak Rate Final 0.000 @ 10"

21.5 28.5 Traverse points 12

6Ft Pitot Corr. Factor (Cp) 0.84

6 Meter Corr. Factor (Y) 1.011

Orsat Results (%0)
1.689 Cco2 0
02 21
Sampling  Stack Temp. Velocity Pres.  Orifice ~ Sample Volume Dry Gas Meter Temperatu Last Impinger Filter Box Second Filter Probe
Train Vac. F) ("H20) Differential ~ (cubic feet) Inlet Outlet Temperature Temperature Temperature Temperature
("Hg) Ts APs ("H20) AH Vm (F) Tm (F) Tm (F) (F) (F) (F)

7 84 0.41 1.73 713.725 58 58 49 84 53 80
8 84 0.44 1.86 717.24 63 59 49 84 53 80
9 84 0.44 1.87 720.96 65 59 49 80 54 80
9 84 0.38 1.62 724.71 66 60 49 80 53 80
- - - - 728.284 - - - - - -
9 84 0.47 1.99 728.284 62 62 50 30 54 80
9 84 0.47 1.99 732.16 64 60 50 30 54 80
9 84 0.42 1.78 736.07 65 60 49 81 53 80
9 84 0.41 1.74 738.85 65 60 49 80 53 80
- - - - 743.500 - - - - - -
8 85 0.50 2.11 743.500 61 60 50 80 55 80
8 85 0.34 1.44 747.49 64 60 50 79 55 80
4 85 0.22 0.93 750.95 64 60 50 80 58 80
5 85 0.26 1.10 753.68 65 60 51 81 57 80
- - - - 756.606 - - - - - -
8 84 0.40 1.68 42.88 63.5 59.8 49.6 81 54 30

MWm/MWSs) * (Ps/Pm) * (Tm/Ts) * APs * D¢



Alliance of Automobile Manufacturers

Mist Eliminator #244202
3/29/2007

Assumed Moisture (Bws)

1

|J R202-Run 3 | Condensate (VIc) 23 g

TS/BY Silica Gel Weight Gain (Vic) 9 g

6 18 Nozzle Diameter (in.) 0.251

29.40 Leak Rate Initial 0.018 @ 15"

0.12 Leak Rate Final 0.018 @ 5"

21.5 28.5 Traverse points 12

6Ft Pitot Corr. Factor (Cp) 0.84

6 Meter Corr. Factor (Y) 1.011

Orsat Results (%0)
1.689 Cco2 0
02 21
Sampling  Stack Temp. Velocity Pres.  Orifice ~ Sample Volume Dry Gas Meter Temperatu Last Impinger Filter Box Second Filter Probe
Train Vac. F) ("H20) Differential ~ (cubic feet) Inlet Outlet Temperature Temperature Temperature Temperature
("Hg) Ts APs ("H20) AH Vm (F) Tm (F) Tm (F) (F) (F) (F)

4 85 0.52 1.96 757.475 59 59 54 84 59 82
2 85 0.31 1.17 761.34 60 59 57 80 59 80
0 85 0.20 0.76 764.41 62 60 59 80 59 80
0 85 0.25 0.95 766.89 64 59 59 80 59 80
- - - - 769.668 - - - - - -
2 85 0.39 1.48 769.668 62 60 61 30 61 80
3 85 0.43 1.63 773.02 66 60 62 30 62 80
3 85 0.43 1.64 776.60 68 61 61 80 60 80
3 85 0.40 1.53 780.23 69 62 59 80 62 80
- - - - 783.722 - - - - - -
3 85 0.47 1.79 783.722 66 62 58 80 62 80
3 85 0.47 1.80 787.40 69 63 59 81 63 81
3 85 0.40 1.53 791.21 71 64 59 80 64 80
3 85 0.39 1.50 794.70 72 64 60 80 64 80
- - - - 798.150 - - - - - -
2 85 0.39 1.48 40.68 65.7 61.1 59.0 30 61 30

MWm/MWSs) * (Ps/Pm) * (Tm/Ts) * APs * D¢



Alliance of Automobile Manufacturers

Mist Eliminator #244202
3/29/2007

Assumed Moisture (Bws)

1

|J R202-Run 4 | Condensate (VIc) 7.1 g

BY/TS Silica Gel Weight Gain (Vic) 15.8 g

8 19 Nozzle Diameter (in.) 0.251

29.40 Leak Rate Initial 0.000 @ 15"

0.12 Leak Rate Final 0.000 @ 5"

21.5 28.5 Traverse points 12

6Ft Pitot Corr. Factor (Cp) 0.84

6 Meter Corr. Factor (Y) 1.011

Orsat Results (%0)
1.689 Cco2 0
02 21
Sampling  Stack Temp. Velocity Pres.  Orifice ~ Sample Volume Dry Gas Meter Temperatu Last Impinger Filter Box Second Filter Probe
Train Vac. F) ("H20) Differential ~ (cubic feet) Inlet Outlet Temperature Temperature Temperature Temperature
("Hg) Ts APs ("H20) AH Vm (F) Tm (F) Tm (F) (F) (F) (F)

4 85 0.39 1.49 799.460 67 67 64 64 67 80
4 85 0.43 1.65 802.85 70 66 65 80 71 80
4 85 0.42 1.62 806.50 73 67 65 80 71 80
4 85 0.38 1.47 810.16 75 68 68 85 71 80
- - - - 813.571 - - - - - -
5 86 0.47 1.81 813.571 72 69 67 83 71 80
5 86 0.47 1.81 817.38 75 69 67 81 72 80
4 86 0.39 1.51 821.24 77 70 61 80 72 80
4 86 0.38 1.47 824.85 78 71 61 81 72 80
- - - - 828.323 - - - - - -
5 86 0.50 1.93 828.323 74 72 65 80 73 80
4 86 0.32 1.24 832.26 77 72 60 81 71 80
1 86 0.20 0.78 835.67 77 72 60 81 71 80
1 86 0.24 0.93 838.12 78 72 61 80 73 80
- - - - 840.890 - - - - - -
4 86 0.38 1.48 41.43 74.4 69.6 63.7 30 71 30

MWm/MWSs) * (Ps/Pm) * (Tm/Ts) * APs * D¢



Company

Source Designation

Alliance of Automobile Manufacturers
Mist Eliminator #244202

Test Date 3/29/2007 Assumed Moisture (Bws) 1
Test Number |JR202-RU“ 5 Condensate (Vlc) 1 g
Operator BY/tS Silica Gel Weight Gain (Vlc) 10.2 g
Filter Number 9 Nozzle Diameter (in.) 0.251
Barometric Pressure (Pb, in. Hg)  29.40 Leak Rate Initial 0.015 @ 15"
Stack Static Pressure (Ps, in. H,0) 0.12 Leak Rate Final 0.010 @ 5"
Stack Dimensions (in.) 21.5 Traverse points 12
Pitot Tube Number 6Ft Pitot Corr. Factor (Cp) 0.84
Meter Number 6 Meter Corr. Factor (Y) 1.011
Meter Isokinetic Factor (Kiso) Orsat Results (%)
AH@ 1.689 co2 0
02 21
Traverse Sampling Time Sampling ~ Stack Temp. Velocity Pres. ~ Orifice ~ Sample Volume Dry Gas Meter Temp. Last Impinger  Filter Box Second Filter Probe
Point  (Minutes) Clock Time  Train Vac. (F) ("H20) Differential ~ (cubic feet) Inlet Outlet ~ Temperature Temperature Temperature Temperature
Number o (24 hour) ("Hg) Ts APs ("H20) AH Vm (F) Tm (F) Tm (F) F) (F) (F)
B4 0 15:05 4 86 0.49 1.90 842.035 74 74 68 82 77 80
3 5 4 86 0.49 1.91 845.99 76 76 61 81 77 80
2 10 4 86 0.44 1.71 849.98 79 75 60 80 76 80
1 15 4 86 0.40 1.56 853.76 81 75 61 80 77 80
Stop 20 15:25 - - - - 857.360 - - - - - -
Cc4 20 15:27 4 86 0.53 2.07 857.360 78 76 66 80 78 80
3 25 3 86 0.30 1.40 861.47 82 76 59 80 79 80
2 30 0 86 0.20 0.78 864.95 83 77 60 80 74 80
1 35 0 86 0.25 0.98 867.61 82 77 60 79 74 80
Stop 40 15:47 - - - - 870.430 - - - - - -
A4 40 15:50 3 86 0.41 1.60 870.430 78 78 62 80 73 80
3 45 3 86 0.44 1.72 874.07 82 77 57 80 70 80
2 50 4 86 0.45 1.76 877.83 82 78 57 80 70 80
1 55 3 86 0.39 1.53 881.61 83 78 58 80 71 80
End 60 16:10 - - - - 885.220 - - - - - -
Average 60 3 86 0.40 1.58 43.2 80.0 76.4 60.8 80 75 80

AH =Kiso * (Cp)2 * (1-wv/100)2 * (MWm/MWs) * (Ps/Pm) * (Tm/Ts) * APs * D4



Company Alliance of Automobile Manufacturers
Source Designation Mist Eliminator #244202
Test Date 3/30/2007 Assumed Moisture (Bws) 1
Test Number |JR202-RU“ 6 Condensate (Vlc) -8.1 g
Operator BY/tS Silica Gel Weight Gain (Vlc) 6.3 g
Filter Number 12 Nozzle Diameter (in.) 0.251
Barometric Pressure (Pb, in. Hg) 29.45 Leak Rate Initial 0.010 @ 15"
Stack Static Pressure (Ps, in. H,0) 0.12 Leak Rate Final 0.000 @ 5"
Stack Dimensions (in.) 21.5 Traverse points 12
Pitot Tube Number 6Ft Pitot Corr. Factor (Cp) 0.84
Meter Number 6 Meter Corr. Factor (Y) 1.011
Meter Isokinetic Factor (Kiso) Orsat Results (%)
AH@ 1.689 co2 0
02 21
Traverse Sampling Time Sampling  Stack Temp. Velocity Pres. ~ Orifice ~ Sample Volume Dry Gas Meter Temperatur Last Impinger  Filter Box Second Filter Probe
Point  (Minutes) Clock Time  Train Vac. (F) ("H20) Differential ~ (cubic feet) Inlet Outlet  Temperature Temperature Temperature Temperature
Number o (24 hour) ("Hg) Ts APs ("H20) AH Vm (F) Tm (F) Tm (F) F) (F) (F)
Cc4 0 7:31 4 80 0.52 1.93 885.562 46 46 44 77 45 80
3 5 2 80 0.32 1.19 889.35 47 47 47 80 45 80
2 10 0 80 0.22 0.82 892.47 49 47 51 80 46 80
1 15 1 80 0.27 1.01 895.02 51 47 49 80 45 80
Stop 20 7:51 - - - - 897.830 - - - - - -
B4 20 7:55 4 81 0.42 1.57 897.830 49 49 52 80 48 80
3 25 4 81 0.45 1.69 901.26 54 49 49 80 49 80
2 30 4 81 0.45 1.69 904.87 57 49 51 81 45 80
1 35 4 81 0.39 1.47 908.53 59 50 50 80 45 80
Stop 40 8:15 - - - - 911.986 - - - - - -
A4 40 8:17 4 81 0.49 1.84 911.986 56 51 49 80 46 80
3 45 4 81 0.49 1.85 915.75 60 52 51 80 46 80
2 50 4 81 0.43 1.63 919.59 62 53 51 80 46 80
1 55 4 81 0.42 1.59 923.22 63 54 52 80 46 80
End 60 8:37 - - - - 926.821 - - - - - -
Average 60 3 81 0.41 1.52 41.26 54.4 49.5 49.7 80 46 80

AH =Kiso * (Cp)2 * (1-wv/100)2 * (MWm/MWs) * (Ps/Pm) * (Tm/Ts) * APs * D4



Company

Source Designation

Alliance of Automobile Manufacturers
Mist Eliminator #244202

Test Date 3/30/2007 Assumed Moisture (Bws) 1
Test Number |JR202-RU“ 7 Condensate (Vlc) -5 g
Operator BY/TS Silica Gel Weight Gain (Vlc) 8.1 g
Filter Number 14 Nozzle Diameter (in.) 0.247
Barometric Pressure (Pb, in. Hg) 29.45 Leak Rate Initial 0.015 @ 15"
Stack Static Pressure (Ps, in. H,0) 0.12 Leak Rate Final 0.015 @ 8"
Stack Dimensions (in.) 21.5 Traverse points 12
Pitot Tube Number 6Ft Pitot Corr. Factor (Cp) 0.84
Meter Number 6 Meter Corr. Factor (Y) 1.011
Meter Isokinetic Factor (Kiso) Orsat Results (%)
AH@ 1.689 co2 0
02 21
Traverse Sampling Time Sampling  Stack Temp. Velocity Pres. ~ Orifice ~ Sample Volume Dry Gas Meter Temperatur Last Impinger  Filter Box Second Filter Probe
Point  (Minutes) Clock Time  Train Vac. (F) ("H20) Differential ~ (cubic feet) Inlet Outlet  Temperature Temperature Temperature Temperature
Number o (24 hour) ("Hg) Ts APs ("H20) AH Vm (F) Tm (F) Tm (F) F) (F) (F)
B4 0 9:02 3 81 0.48 1.70 927.725 55 55 48 76 49 80
3 5 3 81 0.49 1.74 931.36 57 55 50 80 50 80
2 10 3 81 0.41 1.46 935.10 60 55 55 77 50 80
1 15 2 81 0.41 1.46 938.58 62 56 56 80 51 80
Stop 20 9:22 - - - - 941.951 - - - - - -
Cc4 20 9:26 3 81 0.53 1.88 941.951 59 56 56 80 51 80
3 25 1 81 0.32 1.14 945.83 63 57 56 80 52 80
2 30 1 81 0.21 0.75 948.94 64 57 56 80 54 80
1 35 0 81 0.27 0.97 951.39 64 58 58 80 54 80
Stop 40 9:46 - - - - 954.165 - - - - - -
A4 40 9:50 3 82 0.41 1.46 954.165 62 59 57 80 54 80
3 45 3 82 0.45 1.61 957.60 66 60 60 80 55 81
2 50 3 82 0.45 1.62 961.19 68 60 64 80 56 80
1 55 2 82 0.39 1.40 964.80 70 61 64 80 56 80
stop 60 10:10 - - - - 968.225 - - - - - -
Average 60 2 81 0.40 1.43 40.50 62.5 574 56.7 79 53 80

AH =Kiso * (Cp)2 * (1-wv/100)2 * (MWm/MWs) * (Ps/Pm) * (Tm/Ts) * APs * D4



Company

Source Designation

Alliance of Automobile Manufacturers
Mist Eliminator #244202

Test Date 3/30/2007 Assumed Moisture (Bws) 1
Test Number |JR202-RU“ 8 Condensate (Vlc) -0.5 g
Operator BY/TS Silica Gel Weight Gain (Vlc) 22 g
Filter Number 16 Nozzle Diameter (in.) 0.247
Barometric Pressure (Pb, in. Hg) 29.45 Leak Rate Initial 0.010 @ 15"
Stack Static Pressure (Ps, in. H,0) 0.12 Leak Rate Final 0.005 @ 10"
Stack Dimensions (in.) 21.5 Traverse points 12
Pitot Tube Number 6Ft Pitot Corr. Factor (Cp) 0.84
Meter Number 6 Meter Corr. Factor (Y) 1.010
Meter Isokinetic Factor (Kiso) Orsat Results (%)
AH@ 1.689 co2 0
02 21
Traverse Sampling Time Sampling  Stack Temp. Velocity Pres. ~ Orifice ~ Sample Volume Dry Gas Meter Temperatur Last Impinger  Filter Box Second Filter Probe
Point  (Minutes) Clock Time  Train Vac. (F) ("H20) Differential ~ (cubic feet) Inlet Outlet  Temperature Temperature Temperature Temperature
Number o (24 hour) ("Hg) Ts APs ("H20) AH Vm (F) Tm (F) Tm (F) F) (F) (F)
A4 0 10:35 5 83 0.41 1.47 968.545 65 64 59 82 60 81
3 5 5 83 0.46 1.66 972.07 69 64 61 80 60 80
2 10 5 83 0.46 1.66 975.66 71 65 58 80 62 80
1 15 5 83 0.41 1.49 979.33 73 66 58 80 62 80
Stop 20 10:55 - - - - 982.860 - - - - - -
B4 20 10:57 5 83 0.47 1.70 982.860 71 67 60 79 63 80
3 25 6 83 0.49 1.78 986.57 75 68 58 80 63 80
2 30 5 83 0.41 1.50 990.35 77 69 58 80 63 80
1 35 5 83 0.41 1.50 993.90 78 69 58 81 63 80
Stop 40 11:17 - - - - 997.413 - - - - - -
Cc4 40 11:22 6 84 0.52 1.89 997.413 74 71 61 80 65 80
3 45 4 84 0.30 1.10 1001.33 79 72 62 80 67 80
2 50 1 84 0.20 0.73 1004.59 79 73 62 80 67 80
1 55 1 84 0.25 0.92 1006.98 79 73 62 80 67 80
stop 60 11:42 - - - - 1009.741 - - - - - -
Average 60 4 83 0.40 1.45 41.20 74.2 68.4 59.8 80 64 80

AH =Kiso * (Cp)2 * (1-wv/100)2 * (MWm/MWs) * (Ps/Pm) * (Tm/Ts) * APs * D4



Convert weight of water to volume by divided total weight increase by density of water (0.99829 g/ml)

Increase, g _ Volume water, ml
(1 g/ml)
T202-Run 1
Impinger Impinger Amount of Impinger Tip Impinger Weight
Number Solution Solution  Configuration Final (g) Initial (g) Weight Gain (g) Total Impinger Total Silica
1 H,0 100 G/S 674.7 685.5 -10.8
2 H,0O 100 G/S 714 723 -9
3 H,0O 100 Modified 740.8 738 2.8 -17
4 Silica Gel 250 Modified 924.6 914 10.6 10.6
T202-Run 2
Impinger Impinger Amount of Impinger Tip Impinger Weight
Number Solution Solution  Configuration Final (g) Initial (g) Weight Gain (g) Total Impinger Total Silica
1 H,0 100 G/S 703.4 712.5 -9.1
2 H,0 100 G/S 677 672.5 4.5
3 H,0O 100 Modified 720 718 2 -2.6
4 Silica Gel 250 Modified 969.4 962 7.4 7.4
T202-Run 3
Impinger Impinger Amount of Impinger Tip Impinger Weight
Number Solution Solution  Configuration Final (g) Initial (g) Weight Gain (g) Total Impinger Total Silica
1 H,0 100 G/S 710 723.4 -13.4
2 H,0 100 G/S 751.1 748.6 2.5
3 H,0O 100 Modified 727.5 728.4 -0.9 -11.8
4 Silica Gel 250 Modified 937 930.3 6.7 6.7



T202-Run 4
Impinger
Number

1 H,0
2 H,0O
3 H,0
4 Silica Gel

Impinger
Solution

T202-Run 5
Impinger
Number

1 H,0
2 H,0O
3 H,0
4 Silica Gel

Impinger
Solution

T202-Run 6
Impinger
Number

1 H,0
2 H,0O
3 H,0O
4 Silica Gel

Impinger
Solution

Amount of

Amount of

Amount of
Solution

Impinger Tip
Solution  Configuration
100 G/S
100 G/S
100 Modified
250 Modified

Impinger Tip
Solution  Configuration
100 G/S
100 G/S
100 Modified
250 Modified

Impinger Tip
Configuration
100 G/S

100 G/S

100 Modified

250 Modified

Final (g)
698
737.9
743.6
935.4

Final (g)
719.9
7315
735.6
955.3

Final (g)
678
727.3
710.7
978.5

Impinger Weight

Initial (g) Weight Gain (g)

705
738.3
741.8

921

Impinger Weight

-7
-0.4

1.8
14.4

Initial (g) Weight Gain (g)

728.9
730.5
735.9
941.2

Impinger Weight

-9

1
-0.3
141

Initial (g) Weight Gain (g)

685.7
726.6
711.5

970

-1.7
0.7
-0.8
8.5

Total Impinger Total Silica

-5.6

Total Impinger Total Silica

-8.3

Total Impinger Total Silica

-7.8

14.4

141

8.5



T202-Run 7
Impinger
Number

1 H,0
2 H,0O
3 H,0
4 Silica Gel

Impinger
Solution

T202-Run 8
Impinger
Number

1 H,0
2 H,0O
3 H,0
4 Silica Gel

Impinger
Solution

Amount of

Amount of

Impinger Tip
Solution  Configuration
100 G/S
100 G/S
100 Modified
250 Modified

Impinger Tip
Solution  Configuration
100 G/S
100 G/S
100 Modified
250 Modified

Final (g)
693.1
757.4
737.5
945.1

Final (g)
725.1
739.4
742.9
960.4

Impinger Weight

Initial (g) Weight Gain (g)

705.1
759.6
740.3
936.3

Impinger Weight

-12
-2.2
-2.8

8.8

Initial (g) Weight Gain (g)

729.2
736.1
741.8
954.1

-4.1
3.3
1.1
6.3

Total Impinger Total Silica

-17
8.8

Total Impinger Total Silica

0.3
6.3



Convert weight of water to volume by divided total weight increase by density of water (0.99829 g/ml)

Increase, g = Volume water, ml density of antifreeze = 1.04 g/ml
(lg/ml)
JR202-Run 1
Impinger Impinger Amount of Impinger Tip Impinger Weight
Number Solution Solution  Configuration Final (g) Initial (g) Weight Gain (g) Total Impinger  Total Silica
1 0 0 Knockout 559.3 560.5 -1.2
2 0 0 Modified 614.6 616 -1.4
3 H20 100 Modified 725 727.5 -2.5 -5.1
4 Silica Gel 250 Modified 872.8 862.5 10.3 10.3
JR202-Run 2
Impinger Impinger Amount of Impinger Tip Impinger Weight
Number Solution Solution ~ Configuration Final (g) Initial (g) Weight Gain (g) Total Impinger  Total Silica
1 0 0 Knockout 572.7 574.4 -1.7
2 0 0 Modified 628.3 629.4 -1.1
3 H20 100 Modified 734.5 706.8 21.7 24.9
4 Silica Gel 250 Modified 970 979.3 -9.3 -9.3
JR202-Run 3
Impinger Impinger Amount of Impinger Tip Impinger Weight
Number Solution Solution  Configuration Final (g) Initial (g) Weight Gain (g) Total Impinger  Total Silica
1 0 0 Knockout 564.7 564.6 0.1
2 0 0 Modified 517.3 517.4 -0.1
3 H20 100 Modified 710.6 712.9 -2.3 -2.3

5 Silica Gel 250 Modified 879.6 870.6 9 9



JR202-Run 4

Impinger Impinger
Number Solution
1
2
3 H20
4 Silica Gel
JR202-Run 5
Impinger Impinger
Number Solution
1
2
3 H20
4 Silica Gel
JR202-Run 6
Impinger Impinger
Number Solution
1
2
3 H20
4 Silica Gel
JR202-Run 7
Impinger Impinger
Number Solution
1
2
3 H20
4 Silica Gel

Amount of
Solution

Impinger Tip
Configuration
0 Knockout
0 Modified
100 Modified
250 Modified

Amount of
Solution

Impinger Tip
Configuration
0 Knockout
0 Modified
100 Modified
250 Modified

Amount of
Solution

Impinger Tip
Configuration
0 Knockout
0 Modified
100 Modified
250 Modified

Amount of
Solution

Impinger Tip
Configuration
0 Knockout
0 Modified
100 Modified
250 Modified

Impinger Weight

Final (g) Initial () Weight Gain ()
559.2 562.7 -3.5
614.5 617.7 -3.2

725 725.4 -0.4
888.5 872.7 15.8
Impinger Weight

Final (g) Initial () Weight Gain (Q)
565.8 566 -0.2
518.7 519.1 -0.4
711.6 710 1.6
892.7 882.5 10.2

Impinger Weight
Final (g) Initial () Weight Gain ()
559 561.6 -2.6
614.2 616.7 -2.5
763.4 766.4 -3
892.1 885.8 6.3
Impinger Weight

Final (g) Initial () Weight Gain ()
563.7 565.1 -1.4
516.4 517.5 -1.1
707.5 710 -2.5
899.2 891.1 8.1

Total Impinger

-1.1

Total Impinger

Total Impinger

-8.1

Total Impinger

Total Silica

15.8

Total Silica

10.2

Total Silica

6.3

Total Silica

8.1



JR202-Run 8

Impinger Impinger Amount of Impinger Tip Impinger Weight

Number Solution Solution  Configuration Final (g) Initial (g) Weight Gain (g) Total Impinger  Total Silica
1 0 0 Knockout 5721 572.3 -0.2
2 0 0 Modified 627 627.2 -0.2
3 H20 100 Modified 733.4 733.5 -0.1 -0.5

4 Silica Gel 250 Modified 970.7 968.5 2.2 2.2



Appendix F

Analytical Results



BUREAU
 VERITAS

April 24, 2007

Thom Schmelter

BUREAU VERITAS - ES DETROIT
45525 Grand River Avenue

Suite 200

Novi, M1 48374-

Bureau Veritas Work Order No. 07040512
Reference: 11007-107007.00/
Dear Thom Schmelter:

Bureau Veritas North America, Inc. received 48 samples on 4/2/2007 for the analyses
presented in the following report.

Enclosed is a copy of the Chain-of-Custody record, acknowledging receipt of these
samples. Please note that any unused portion of the samples will be discarded 30 days
after the date of this report, unless you have requested otherwise.

This material is confidential and is intended solely for the person to whom it is
addressed. If this is received in error, please contact the number provided below.

We appreciate the opportunity to assist you. If you have any questions concerning this
report, please contact a Client Services Representative at (800) 806-5887.

Sincerely,

Karen Coonan
Client Services Representative

CC:

Bureau Veritas North America, Inc. Main: (248) 344.1770
22345 Roethel Drive Fax: (248) 34 5
Novi, MI 48375 www.us.bureauveritas.com




CASE NARRATIVE Date: 24-Apr-07

BUREAU VERITAS - ES DETROIT
Project: 11007-107007.00/
Work Order No 07040512

Client:

The results of this report relate only to the samples listed in the body of this report and the results meet
all the requirements of the NELAC standards. All quality control results associated with this sample set
were within acceptable limits and/or do not adversely affect the reported results, unless otherwise noted
below.

Analytical comments for EPA 5 Filters: The following is the actual result of the filters reported out as

non-detects:

Sample -017A:
Sample -021A:
Sample -023A:
Sample -025A:
Sample -027A:
Sample -029A.
Sample -031A:
Sample -033A:
Sample -035A:
Sample -037A:
Sample -041A:

Sample -001B:
Sample -003B:
Sample -005B:
Sample -007B:
Sample -009B:
Sample -011B:
Sample -013B:
Sample -015B:
Sample -017B:

Analytical Comments for the Field Blanks: All Field Blank volumes were measured. A common mass

Actual value of PM was -0.2mg.
Actual value of PM was 0.0mg.
Actual value of PM was 0.0mg.
Actual value of PM was -1.1mg.
Actual value of PM was 0.1mg.
Actual value of PM was -0.7mg.
Actual value of PM was 0.1mg.
Actual value of PM was -1.5mg.
Actual value of PM was 0.2mg.
Actual value of PM was 0.0mg.
Actual value of PM was 0.1mg.

Actual value of PM was 0.0mg.
Actual value of PM was 0.0mg.
Actual value of PM was 0.0mg.
Actual value of PM was 0.0mg.
Actual value of PM was -0.1mg.
Actual value of PM was 0.0mg.
Actual value of PM was -0.1mg.
Actual value of PM was -0.1mg.
Actual value of PM was -0.1mg.




CASE NARRATIVE Date: 24-Apr-07

Client: BUREAU VERITAS - ES DETROIT
Project: 11007-107007.00/
Work Order No 07040512

was extablished between the JR and T samples for each impinger type. The samples were split, the
volumes and masses along with the actual value of the particulate matter of the splits are recorded
below:

EPA 5 Field Blank JR

Analytical Comments for Method EPAS5, sample -017C: Volume of sample taken was 23.7mL, mass
was 18.3g. Actual value of the blank was 0.2 mg.

Analytical Comments for Method EPAS5, sample -018A: Volume of sample taken was 23.7mL, mass
was 18.3g. Actual value of the blank was 0.3 mg.

EPA 5 Filed Blank T

Analytical Comments for Method EPAS, sample -037B: Volume of sample taken was 23.3mL, mass
was 18.3g. Actual value of the blank was 0 mg.

Analytical Comments for Method EPAS5, sample -038A: Volume of sample taken was 23.3mL, mass
was 18.3g. Actual value of the blank was -0.2 mg.

EPA 202 Field Blank MeCI2 JR

Analytical Comments for Method EPA202, sample -019A: Volume of organic sample tested was
72.0mL, mass was 80.5g. Actual value of the organic condensible particlate matter is 0.3 mg.
Analytical Comments for Method EPA202, sample -020A: Volume of organic sample was 72.5mL,
mass was 80.5g. Actual value of the organic condensible particlate matter is 0 mg.

EPA 202 Field Blank MeCI2 T

Analytical Comments for Method EPA202, sample -039A: Volume of organic sample tested was
75.5mL, mass was 80.5g. Actual value of the organic condensible particlate matter is 0.4 mg.
Analytical Comments for Method EPA202, sample -040A: Volume of organic sample tested was
75.5mL, mass was 80.5g. Actual value of the organic condensible particlate matter is 0.4 mg.

EPA 202 Field Blank Water JR

Analytical Comments for Method EPA202, sample -019A: Volume of aqueous sample tested was
82.0mL, mass was 82.0g. Actual value of the inorganic condensible particlate matter is 0.2 mg.
Analytical Comments for Method EPA202, sample -020A: Volume of aqueous sample was 82.0mL,
mass was 82.0g. Actual value of the inorganic condensible particlate matter is 0.3 mg.

EPA 202 Field Blank Water T
Analytical Comments for Method EPA202, sample -039A: Volume of aqueous sample tested was
82.0mL, mass was 82.0g. Actual value of the inorganic condensible particlate matter is 0 mg.
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CASE NARRATIVE Date: 24-Apr-07

Client: BUREAU VERITAS - ES DETROIT
Project: 11007-107007.00/
Work Order No 07040512

Analytical Comments for Method EPA202, sample -040A: Volume of aqueous sample tested was
82.0mL, mass was 82.0g. Actual value of the inorganic condensible particlate matter is -0.2 mg.

Reagent Blanks: The reagent blanks follow the modified Damiler Chrysler procedure with the
exception of the DCX-D Acetone Blank which had less than 100 mls for analysis. The volumes and
masses are recorded below along with the actual particulate matter results:

EPA -5 Acetone (Reagent Blank)

Analytical Comments for Method EPAS, sample -041B: Volume of sample taken was 85.0mL, mass
was 66.3g. Actual value of the blank was -0.5 mg.

Analytical Comments for Method EPA5, sample -045A: Volume of sample taken was 100.0mL, mass
was 78.0g. Actual value of the blank was -0.4 mg.

Analytical Comments for Method EPAS, sample -046A: Volume of sample taken was 100.0mL, mass
was 78.0g. Actual value of the blank was -0.4 mg.

EPA 202 MeCI2 (Reagent Blank)

Analytical Comments for Method EPA202, sample -042A: Volume of organic sample tested was
100.0mL, mass was 131.4g. Actual value of the organic condensible particlate matter is 0.4 mg.
Analytical Comments for Method EPA202, sample -043A: Volume of organic sample tested was
100.0mL, mass was 131.4g. Actual value of the organic condensible particlate matter is 0.2 mg.
Analytical Comments for Method EPA202, sample -044A: Volume of organic sample tested was
100.0mL, mass was 131.4g. Actual value of the organic condensible particlate matter is 0.2 mg.

EPA 202 Water (Reagent Blank)

Analytical Comments for Method EPA202, sample -042A: Volume of aqueous sample tested was
100.0mL, mass was 100.0g. Actual value of the inorganic condensible particlate matter is -0.4 mg.
Analytical Comments for Method EPA202, sample -047A: Volume of aqueous sample tested was
100.0mL, mass was 100.0g. Actual value of the inorganic condensible particlate matter is -0.3 mg.
Analytical Comments for Method EPA202, sample -048A: Volume of aqueous sample tested was
100.0mL, mass was 100.0g. Actual value of the inorganic condensible particlate matter is -0.4 mg.
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ANALYTICAL RESULTS

Date: 24-Apr-07

Client: BUREAU VERITAS - ES DETROIT

Project: 11007-107007.00/

Sample Type: EPA 5 Filter Work Order No: 07040512

Method Reference Method EPAS Date Received: 04/02/2007

RL (mg): 0.5 Analyst: MEN

Air Particulate by Method EPAS
Lab Sample Volume Date
No. Identification (liters) (mg) (mg/m®) (ppm) Analyzed

001A  JR-RUN 1 FILTER 2 03/29/07 0 0.70 - -~ 04/16/2007
003A  JR-2 FILTER 4 03/29/07 0 29 - -- 04/16/2007
005A  JR-3 FILTER 6 03/29/07 0 3.1 -- - 04/16/2007
007A  JR-4 FILTER 8 03/29/07 0 2.6 - -- 04/16/2007
009A  JR-5 FILTER 9 03/29/07 0 3.5 - -- 04/16/2007
011A  JR-6 FILTER 12 03/30/07 0 25 -- -- 04/16/2007
013A  JR-7 FILTER 14 03/30/07 0 2.6 - -- 04/16/2007
015A  JR-8 FILTER 16 (LARGE) 03/30/07 0 23 - -- 04/16/2007
017A  JR-FIELD BLANK FILTER 35 03/30/07 0 <0.5 - - 04/16/2007
021A  T-RUN 1 FILTER 1 03/29/07 0 <0.5 -- -~ 04/16/2007
023A  T-2 FILTER 3 03/29/07 0 <0.5 - - 04/16/2007
025A  T-3 FILTER 5 03/29/07 0 <0.5 -- - 04/16/2007
027A  T-4 FILTER 7 03/29/07 0 <0.5 -= - 04/16/2007
029A  T-5 FILTER 10 03/29/07 0 <0.5 - -- 04/16/2007
031A  T-6 FILTER 11 03/30/07 0 <0.5 - -- 04/16/2007
033A  T-7 FILTER 13 03/30/07 0 <0.5 - -- 04/16/2007
035A  T-8 FILTER 15 03/30/07 0 <0.5 - - 04/16/2007
037A°  T-FIELD BLANK FILTER 36 03/30/07 0 <0.5 - -- 04/16/2007
041A  FILTER BLANK 31 03/30/07 0 <0.5 -- - 04/16/2007
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ANALYTICAL RESULTS Date: 24-Apr-07
Client: BUREAU VERITAS - ES DETROIT
Project: 11007-107007.00/
Sample Type: EPA 5 Filter Work Order No: 07040512
Method Reference Method EPAS Date Received: 04/02/2007
RL  (mg): 0.5 Analyst: MEN
Air Particulate by Method EPAS
Lab Sample Volume Date
No. Identification (liters) (mg) (mg/m°) (ppm) Analyzed
General Notes:

<: Less than the indicated reporting limit (RL).
--: Information not available or not applicable.

Back sections (if applicable) were checked and showed no significant breakthrough unless otherwise noted.
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ANALYTICAL RESULTS Date: 24-Apr-07
Client: BUREAU VERITAS - ES DETROIT
Project: 11007-107007.00/
Sample Type: GF Filter, Tared Work Order No: 07040512
Method Reference Method EPAS Date Received: 04/02/2007
RL (mg): 0.5 Analyst: MEN
Air Particulate by Method EPAS
Lab Sample Volume Date
No. Identification (litelfs) (mg) (mg/m?) (ppm) Analyzed
001B  JR-RUN 1 FILTER 10 03/29/07 0 <0.5 - - 04/16/2007
003B  JR-2 FILTER 11 03/29/07 0 <0.5 - - 04/16/2007
005B  JR-3 FILTER 18 03/29/07 0 <0.5 - - 04/16/2007
007B  JR-4 FILTER 19 03/29/07 0 <0.5 - -~ 04/16/2007
009B  JR-5 FILTER 20 03/29/07 0 <0.5 - - 04/16/2007
011B  JR-6 FILTER 14 03/30/07 0 <0.5 - -- 04/16/2007
013B  JR-7 FILTER 15 03/30/07 0 <0.5 -- - 04/16/2007
015B  JR-8 FILTER 16 (SMALL) 03/30/07 0 <0.5 - -- 04/16/2007
017B  JR-FIELD BLANK FILTER 17 03/30/07 0 <0.5 - - 04/16/2007
General Notes:

<: Less than the indicated reporting limit (RL).
--: Information not available or not applicable.

Back sections (if applicable) were checked and showed no significant breakthrough unless otherwise noted.
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ANALYTICAL RESULTS

Date: 24-Apr-07

Client: BUREAU VERITAS - ES DETROIT

Project: 11007-107007.00/

Sample Type: Impinger Work Order No: 07040512

Method Reference Method EPAS Date Received: 04/02/2007

RL (mg): 0.5 Analyst: MEN

Air Particulate by Method EPAS
Lab Sample Volume Date
No. Identification (liters) (mg) (mg/m°) (ppm) Analyzed

001C  JR-1 ACETONE 03 03/29/07 0 1.6 - - 04/16/2007
003C  JR-2 ACETONE 02 03/29/07 0 1.5 - - 04/16/2007
005C  JR-3 ACETONE 26 03/29/07 0 5.0 - - 04/16/2007
007C  JR-4 ACETONE 11 03/29/07 0 2.0 - - 04/16/2007
009C  JR-5 ACETONE 15 03/29/07 0 23 - - 04/16/2007
011C  JR-6 ACETONE 17 03/30/07 0 1.7 -- -- 04/16/2007
013C  JR-7 ACETONE 13 03/30/07 0 2.2 -- -- 04/16/2007
015C  JR-8 ACETONE 12 03/30/07 0 1.7 - - 04/16/2007
017C  JR-FIELD BLANK ACETONE 36 03/30/07 0 <0.5 - - 04/16/2007
018A  JR-FIELD BLANK ACETONE 36 DUP 03/30/07 0 <0.5 - - 04/16/2007
021B  T-1 ACETONE 10 03/29/07 0 2.4 -- - 04/16/2007
023B  T-2 ACETONE 19 03/29/07 0 1.2 - - 04/16/2007
025B  T-3 ACETONE 18 03/29/07 0 9.1 - -~ 04/16/2007
027B  T-4 ACETONE 27 03/29/07 0 3.1 - - 04/16/2007
029B  T-5 ACETONE 16 03/29/07 0 9.9 - - 04/16/2007
031B  T-6 ACETONE 25 03/30/07 0 2.1 - - 04/16/2007
033B  T-7 ACETONE 35 03/30/07 0 3.0 - - 04/16/2007
035B  T-8 ACETONE 08 03/30/07 0 3.0 - -- 04/16/2007
037B  T-FIELD BLANK ACETONE 29 03/30/07 0 <0.5 - - 04/16/2007
038A  T-FIELD BLANK ACETONE 29 DUP 03/30/07 0 <0.5 - -- 04/16/2007
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ANALYTICAL RESULTS

Date: 24-Apr-07

Client: BUREAU VERITAS - ES DETROIT
Project: 11007-107007.00/
Sample Type: Impinger Work Order No: 07040512
Method Reference Method EPAS Date Received: 04/02/2007
RL (mg): 0.5 Analyst: MEN
Air Particulate by Method EPAS
Lab Sample Volume Date
) No. Identification } (liters) (mg) (mg/m?) (ppm) Analyzed
041B  DCX-D ACETONE 06 03/30/07 0 <0.5 -- - 04/16/2007
045A  ACETONE BLANK 24 03/29/07 0 <0.5 - -- 04/16/2007
046A  ACETONE BLANK 32 03/29/07 0 <0.5 -- -- 04/16/2007

General Notes:
<: Less than the indicated reporting limit (RL).
--: Information not available or not applicable.

Back sections (if applicable) were checked and showed no significant breakthrough unless otherwise noted.
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ANALYTICAL RESULTS Date: 24-Apr-07

Client: BUREAU VERITAS - ES DETROIT Work Order No: 07040512
Project: 11007-107007.00/

LabID: 07040512-002A Client Sample ID: JR-1 MECL2 35/JR-1
WATER 28

Matrix: AIR Tag Number:
Collection Date: 3/29/2007

. Reporting
Analyses Result Limit Qual Units DF Date Analyzed Analyst
EPA METHOD 202
Inorganic Condensible Particulate 2.5 0.50 mg 1 4/16/2007 MEN
Matter
Organic Condensible Particulate 2.3 0.50 mg 1 4/16/2007 MEN
Matter
Qualifiers: ND - Not Detected at the Reporting Limit (RL). S - Spike Recovery outside accepted recovery limits
J - Analyte detected below the Reporting Limit R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
* - Value exceeds Maximum Contaminant Level T - Tentatively Identified Compound (TIC)
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ANALYTICAL RESULTS Date: 24-Apr-07

Client: BUREAU VERITAS - ES DETROIT Work Order No: 07040512
Project: 11007-107007.00/

Lab ID: $7040512-604A Client Sample ID: JR-2 MECL2 01/JR-2
WATER 31

Matrix: AIR Tag Number:
Collection Date: 3/29/2007

Reporting
Analyses Result Limit Qual Units DF Date Analyzed Analyst
EPA METHOD 202
Inorganic Condensible Particulate ND 0.50 mg 1 4/16/2007 MEN
Matter
Organic Condensible Particulate 3.0 0.50 mg 1 4/16/2007 MEN
Matter
Qualifiers: ND - Not Detected at the Reporting Limit (RL). S - Spike Recovery outside accepted recovery limits
J - Analyte detected below the Reporting Limit R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
* - Value exceeds Maximum Contaminant Level T - Tentatively Identified Compound (TIC)
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ANALYTICAL RESULTS Date: 24-Apr-07

Client: BUREAU VERITAS - ES DETROIT Work Order No: 07040512
Project:  11007-107007.00/

Lab ID: 07040512-006A Client Sample ID: JR-3 MECL2 25/JR-3
WATER 36

Matrix: AIR Tag Number:
Collection Date: 3/29/2007

Reporting
Analyses Result Limit Qual Units DF Date Analyzed Analyst
EPA METHOD 202
Inorganic Condensible Particulate 0.80 0.50 mg 1 4/16/2007  MEN
Matter
Organic Condensible Particulate 2.2 0.50 mg 1 4/16/2007  MEN
Matter
Qualifiers: ND - Not Detected at the Reporting Limit (RL). S - Spike Recovery outside accepted recovery limits
J - Analyte detected below the Reporting Limit R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
* - Value exceeds Maximum Contaminant Level T - Tentatively Identified Compound (TIC)
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ANALYTICAL RESULTS Date: 24-Apr-07

Client: BUREAU VERITAS - ES DETROIT Work Order No: 07040512
Project: 11007-107007.00/

Lab ID: 0§7040512-008A Client Sample iD: JR-4 MECL2 10/JR-4
WATER 29

Matrix: AIR Tag Number:
Collection Date: 3/29/2007

Reporting
Analyses Result Limit Qual Units DF Date Analyzed Analyst
EPA METHOD 202
Inorganic Condensible Particulate ND 0.50 mg 1 4/16/2007  MEN
Matter
Organic Condensible Particulate 34 0.50 mg 1 4/16/2007  MEN
Matter
Qualifiers: ND - Not Detected at the Reporting Limit (RL). S - Spike Recovery outside accepted recovery limits
J - Analyte detected below the Reporting Limit R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
* - Value exceeds Maximum Contaminant Level T - Tentatively Identified Compound (TIC)
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ANALYTICAL RESULTS Date: 24-Apr-07

Client: BUREAU VERITAS - ES DETROIT Work Order No: 07040512
Project: 11007-107007.00/

LabID: 07040512-010A Client Sample ID: JR-5 MECL2 33/JR-5
WATER 33

Matrix: AIR Tag Number:
Collection Date: 3/29/2007

Reporting
Analyses Result Limit Qual Units DF Date Analyzed Analyst
EPA METHOD 202
Inorganic Condensible Particulate ND 0.50 mg 1 4/16/2007 MEN
Matter
Organic Condensible Particulate 13 0.50 mg 1 4/16/2007 MEN
Matter
Qualifiers: ND - Not Detected at the Reporting Limit (RL). S - Spike Recovery outside accepted recovery limits
J - Analyte detected below the Reporting Limit R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
* - Value exceeds Maximum Contaminant Level T - Tentatively Identified Compound (TIC)
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ANALYTICAL RESULTS Date: 24-Apr-07

Client: BUREAU VERITAS - ES DETROIT Work Order No: 07040512
Project: 11007-107007.00/

Lab ID: §7040512-012A Client Sample ID: JR-6 MECL2 05/JR-6
WATER 15

Matrix: AIR Tag Number:
Collection Date: 3/30/2007

Reporting
Analyses Result Limit Qual Units DF Date Analyzed Analyst
EPA METHOD 202
Inorganic Condensible Particulate ND 0.50 mg 1 4/16/2007  MEN
Matter
Organic Condensible Particulate 4.1 0.50 mg 1 4/16/2007  MEN
Matter
Qualifiers: ND - Not Detected at the Reporting Limit (RL). S - Spike Recovery outside accepted recovery limits
J - Analyte detected below the Reporting Limit R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
* - Value exceeds Maximum Contaminant Level T - Tentatively Identified Compound (TIC)
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ANALYTICAL RESULTS Date: 24-Apr-07

Client: BUREAU VERITAS - ES DETROIT Work Order No: 07040512
Project: 11007-107007.00/

Lab ID: 07040512-014A Client Sampie ID: JR-7 MECL2 03/3R-7
WATER 06

Matrix: AIR Tag Number:
Collection Date: 3/30/2007

Reporting
Analyses Result Limit Qual Units DF Date Analyzed Analyst
EPA METHOD 202
Inorganic Condensible Particulate ND 0.50 mg 1 4/16/2007 MEN
Matter
Organic Condensible Particulate 14 0.50 mg 1 4/16/2007 MEN
Matter
Qualifiers: ND - Not Detected at the Reporting Limit (RL). S - Spike Recovery outside accepted recovery limits
J - Analyte detected below the Reporting Limit R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
* - Value exceeds Maximum Contaminant Level T - Tentatively Identified Compound (TIC)
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ANALYTICAL RESULTS Date: 24-Apr-07

Client: BUREAU VERITAS - ES DETROIT Work Order No: 07040512
Project: 11007-107007.00/

Lab ID: 07040512-016A Client Sampie ID: JR-8 MECL2 22/JR-8
WATER 02

Matrix: AIR Tag Number:
Collection Date: 3/30/2007

Reporting
Analyses Result Limit Qual Units DF Date Analyzed Analyst
EPA METHOD 202
Inorganic Condensible Particulate 0.70 0.50 mg 1 4/16/2007  MEN
Matter
Organic Condensible Particulate 1.4 0.50 mg 1 4/16/2007  MEN
Matter
Qualifiers: ND - Not Detected at the Reporting Limit (RL). S - Spike Recovery outside accepted recovery limits
I - Analyte detected below the Reporting Limit R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
* - Value exceeds Maximum Contaminant Level T - Tentatively Identified Compound (TIC)
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ANALYTICAL RESULTS Date: 24-Apr-07

Client: BUREAU VERITAS - ES DETROIT Work Order No: 07040512
Project: 11007-107007.00/

Lab ID: 07040512-01%5A Client Sampie ID: JR-FIELD BLANK MECL2

28/JR-FIELD BLANK
WATER 08
Matrix: AIR Tag Number:

Collection Date: 3/30/2007

Reporting
EPA METHOD 202
Inorganic Condensible Particulate ND 0.50 mg 1 4/16/2007  MEN
Matter
Organic Condensible Particulate ND 0.50 mg 1 4/16/2007  MEN
Matter
Qualifiers: ND - Not Detected at the Reporting Limit (RL). S - Spike Recovery outside accepted recovery limits

J - Analyte detected below the Reporting Limit R - RPD outside accepted recovery limits

B - Analyte detected in the associated Method Blank E - Value above quantitation range

* - Value exceeds Maximum Contaminant Level T - Tentatively Identified Compound (TIC)
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ANALYTICAL RESULTS

Date: 24-Apr-07

Client: BUREAU VERITAS - ES DETROIT Work Order No: 07040512
Project: 11007-107007.00/
LabID: 07040512-020A Ciient Sampie ID: JR-FIELD BLANK MECL2

Matrix: AIR

28/JR-FIELD BLANK
WATERO08 DUP

Tag Number:
Collection Date: 3/30/2007

mg 1 4/16/2007  MEN

mg 1 4/16/2007  MEN

Reporting
EPA METHOD 202
Inorganic Condensible Particulate ND 0.50
Matter
Organic Condensible Particulate ND 0.50
Matter
Qualifiers: ND - Not Detected at the Reporting Limit (RL).

J - Analyte detected below the Reporting Limit
B - Analyte detected in the associated Method Blank

* - Value exceeds Maximum Contaminant Level

S - Spike Recovery outside accepted recovery limits
R - RPD outside accepted recovery limits
E - Value above quantitation range

T - Tentatively Identified Compound (TIC)
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ANALYTICAL RESULTS Date: 24-Apr-07

Client: BUREAU VERITAS - ES DETROIT Work Order No: 07040512
Project: 11007-107007.00/

Lab ID: 07040512-022A Client Sample ID: T-1 MECL2 27/T-1 WATER
27

Matrix: AIR Tag Number:
Collection Date: 3/29/2007

Reporting
Analyses Result Limit Qual Units DF Date Analyzed Analyst
EPA METHOD 202
Inorganic Condensible Particulate 0.80 0.50 mg 1 4/16/2007  MEN
Matter
Organic Condensible Particulate 6.8 0.50 mg 1 4/16/2007  MEN
Maiter
Qualifiers: ND - Not Detected at the Reporting Limit (RL). S - Spike Recovery outside accepted recovery limits
J - Analyte detected below the Reporting Limit R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
* - Value exceeds Maximum Contaminant Level T - Tentatively Identified Compound (TIC)
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ANALYTICAL RESULTS Date: 24-Apr-07

Client: BUREAU VERITAS - ES DETROIT Work Order No: 07040512
Project:  11007-107007.00/

Lab ID: 07040512-024A Client Sample ID: T-2 MECL2 02/T-2 WATER
25

Matrix: AIR Tag Number:
Collection Date: 3/29/2007

Reporting
Analyses Result Limit Qual Units DF Date Analyzed Analyst
EPA METHOD 202
Inorganic Condensible Particulate 0.60 0.50 mg 1 4/16/2007 MEN
Matter
Organic Condensible Particulate 5.8 0.50 mg 1 4/16/2007 MEN
Matter
Qualifiers: ND - Not Detected at the Reporting Limit (RL). S - Spike Recovery outside accepted recovery limits
J - Analyte detected below the Reporting Limit R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
* - Value exceeds Maximum Contaminant Level T - Tentatively Identified Compound (TIC)

20/33



ANALYTICAL RESULTS Date: 24-Apr-07

Client: BUREAU VERITAS - ES DETROIT Work Order No: 07040512
Project: 11007-107007.00/

Lab ID: 07040512-026A Client Sample ID: T-3 MECL2 17/T-3 WATER
35

Matrix: AIR Tag Number:
Collection Date: 3/29/2007

Reporting
Analyses Result Limit Qual Units DF Date Analyzed Analyst
EPA METHOD 202
Inorganic Condensible Particulate 1.7 0.50 mg 1 4/16/2007  MEN
Matter
Organic Condensible Particulate 7.6 0.50 mg 1 4/16/2007 MEN
Matter
Qualifiers: ND - Not Detected at the Reporting Limit (RL) S - Spike Recovery outside accepted recovery limits
J - Analyte detected below the Reporting Limit R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
* - Value exceeds Maximum Contaminant Level T - Tentatively Identified Compound (TIC)
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ANALYTICAL RESULTS

Date: 24-Apr-07

Client: BUREAU VERITAS - ES DETROIT
Project: 11007-107007.00/

LabID: 07040512-028A

Work Order No: 07040512

Client Sampie iD: T-4 MECL2 i8/T-4 WATER

30
Matrix: AIR Tag Number:
Collection Date: 3/29/2007
Reporting
Analyses Result Limit Qual Units DF Date Analyzed Analyst
EPA METHOD 202
Inorganic Condensible Particulate 0.50 mg 1 4/16/2007  MEN
Matter
Organic Condensible Particulate 0.50 mg 1 4/16/2007  MEN
Matter
Qualifiers: ND - Not Detected at the Reporting Limit (RL). S - Spike Recovery outside accepted recovery limits
J - Analyte detected below the Reporting Limit R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
* - Value exceeds Maximum Contaminant Level T - Tentatively Identified Compound (TIC)
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ANALYTICAL RESULTS

Date: 24-Apr-07

Client: BUREAU VERITAS - ES DETROIT
Project: 11007-107007.00/

Lab ID: 07040512-030A

Matrix: AIR

Work Order No: 07040512

Ciient Sampie ID: T-5 MECL2 09/T-5 WATER
32

Tag Number:
Collection Date: 3/29/2007

Reporting
Analyses Result Limit Qual Units DF Date Analyzed Analyst
EPA METHOD 202
Inorganic Condensible Particulate 0.60 mg 1 4/16/2007  MEN
Matter
Organic Condensible Particulate 3.7 mg 1 4/16/2007  MEN
Matter
Qualifiers: ND - Not Detected at the Reporting Limit (RL). S - Spike Recovery outside accepted recovery limits

J - Analyte detected below the Reporting Limit
B - Analyte detected in the associated Method Blank

* - Value exceeds Maximum Contaminant Level

R - RPD outside accepted recovery limits
E - Value above quantitation range

T - Tentatively Identified Compound (TIC)
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ANALYTICAL RESULTS Date: 24-Apr-07

Client: BUREAU VERITAS - ES DETROIT Work Order No: 07040512
Project: 11007-107007.00/

Lab ID: 07040512-032A Ciient Sampie iD: T-6 MECL2 07/T-6 WATER
22

Matrix: AIR Tag Number:
Collection Date: 3/30/2007

Reporting
Analyses Result Limit Qual Units DF Date Analyzed Analyst
EPA METHOD 202
Inorganic Condensible Particulate 1.1 0.50 mg 1 4/16/2007  MEN
Matter
Organic Condensible Particulate 42 0.50 mg 1 4/16/2007 MEN
Matter
Quaiifiers: ND - Not Detected at the Reporting Limit (RL). S - Spike Recovery outside accepted recovery limits
J - Analyte detected below the Reporting Limit R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
* - Value exceeds Maximum Contaminant Level T - Tentatively Identified Compound (TIC)
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ANALYTICAL RESULTS Date: 24-Apr-07

Client: BUREAU VERITAS - ES DETROIT Work Order No: 07040512

Project: 11007-107007.00/

LabID: 07040512-034A Ciient Sampie ID: T-7 MECL2 06/T-7 WATER
16

Matrix: AIR Tag Number:
Collection Date: 3/30/2007

Reportin
Analyses Result Limit Qual Units DF Date Analyzed Analyst
EPA METHOD 202
Inorganic Condensible Particulate 0.80 0.50 mg 1 4/16/2007  MEN
Matter
Organic Condensible Particulate 2.9 0.50 mg 1 4/16/2007  MEN
Matter
Qualifiers: ND - Not Detected at the Reporting Limit (RL). S - Spike Recovery outside accepted recovery limits
J - Analyte detected below the Reporting Limit 2 - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
* - Value exceeds Maximum Contaminant Level T - Tentatively Identified Compound (TIC)
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ANALYTICAL RESULTS Date: 24-Apr-07

Client: BUREAU VERITAS - ES DETROIT Work Order No: 07040512
Project: 11007-107007.00/

Lab ID: 07040512-036A Client Sample ID: T-8 MECL2 36/T-8 WATER
03

Matrix: AIR Tag Number:
Collection Date: 3/30/2007

Reporting
Analyses Result Limit Qual Units DF Date Analyzed Analyst
EPA METHOD 202
Inorganic Condensible Particulate 0.70 0.50 mg 1 4/16/2007  MEN
Matter
Organic Condensible Particulate 3.5 0.50 mg 1 4/16/2007  MEN
Matter
Qualifiers: ND - Not Detected at the Reporting Limit (RL) S - Spike Recovery outside accepted recovery limits
T - Analyte detected below the Reporting Limit R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
* - Value exceeds Maximum Contaminant Level T - Tentatively Identified Compound (TIC)
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ANALYTICAL RESULTS Date: 24-Apr-07

Client: BUREAU VERITAS - ES DETROIT Work Order No: 07040512
Project: 11007-107007.00/

Lab ID: 07040512-039A Ciient Sample ID: T-FIELD BLANK MECL2

11/T-FIELD BLANK WATER
07
Matrix: AIR Tag Number:

Coilection Date: 3/30/2007

Reporting
EPA METHOD 202
Inorganic Condensible Particulate ND 0.50 mg 1 4/16/2007  MEN
Matter
Organic Condensible Particulate ND 0.50 mg 1 4/16/2007 MEN
Matter
Qualifiers: ND - Not Detected at the Reporting Limit (RL). S - Spike Recovery outside accepted recovery limits

J - Analyte detected below the Reporting Limit R - RPD outside accepted recovery limits

B - Analyte detected in the associated Method Blank E - Value above quantitation range

* - Value exceeds Maximum Contaminant Level T - Tentatively Identified Compound (TIC)
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ANALYTICAL RESULTS

Date: 24-Apr-07

Client: BUREAU VERITAS - ES DETROIT
Project: 11007-107007.00/

Work Order No: 07040512

Lab ID: 07040512-040A

Matrix: AIR

Ciient Sampie iD: T-FIELD BLANK MECL2
11/T-FIELD BLANK WATER
07 DUP

Tag Number:
Collection Date: 3/306/2007

Reporting
EPA METHOD 202
Inorganic Condensible Particulate ND 0.50 mg 1 4/16/2007  MEN
Matter
Organic Condensible Particulate ND 0.50 mg 1 4/16/2007  MEN
Matter
Qualifiers: ND - Not Detected at the Reporting Limit (RL). S - Spike Recovery outside accepted recovery limits

J - Analyte detected below the Reporting Limit

B - Analyte detected in the associated Method Blank

* - Value exceeds Maximum Contaminant Level

R - RPD outside accepted recovery limits
E - Value above quantitation range

T - Tentatively Identified Compound (TIC)
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ANALYTICAL RESULTS Date: 24-Apr-07

Client: BUREAU VERITAS - ES DETROIT Work Order No: 07040512

Project: 11007-107007.00/

Lab ID: 07040512-042A Client Sample ID: DCX-D MECL2 23/DCX-D
WATER 12

Matrix: AIR Tag Number:
Collection Date: 3/30/2007

Reporting
Analyses Result Limit Qual Units DF Date Analyzed Analyst
EPA METHOD 202
Inorganic Condensible Particulate ND 0.50 mg 1 4/16/2007 MEN
Matter
Organic Condensible Particulate ND 0.50 mg 1 4/16/2007  MEN
Matter
Qualifiers: ND - Not Detected at the Reporting Limit (RL). S - Spike Recovery outside accepted recovery limits
J - Analyte detected below the Reporting Limit R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
* - Value exceeds Maximum Contaminant Level T - Tentatively Identified Compound (TIC)
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ANALYTICAL RESULTS Date: 24-Apr-07

Client: BUREAU VERITAS - ES DETROIT Work Order No: 07040512

Project: 11007-107007.00/

Lab ID: 07040512-043A
Matrix: AIR

Client Sample ID: MECL2 BLANK 16
Tag Number:
Collection Date: 3/29/2007

Reporting
Analyses Result Limit Qual Units DF Date Analyzed Analyst
EPA METHOD 202
Organic Condensible Particulate ND 0.50 mg 1 4/16/2007 MEN
Maiter
Qualifiers: ND - Not Detected at the Reporting Limit (RL). S - Spike Recovery outside accepted recovery limits
J - Analyte detected below the Reporting Limit R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
* - Value exceeds Maximum Contaminant Level T - Tentatively Identified Compound (TIC)
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ANALYTICAL RESULTS Date: 24-Apr-07

Client: BUREAU VERITAS - ES DETROIT Work Order No: 07040512

Project: 11007-107007.00/

Lab ID: 07040512-044A Client Sample ID: MECL2 BLANK 08
Matrix: AIR Tag Number:
Collection Date: 3/29/2007

Reporting
Analyses Result Limit Qual Units DF Date Analyzed Analyst
EPA METHOD 202
Organic Condensible Particulate ND 0.50 mg 1 4/16/2007  MEN
Matter
Qualifiers: ND - Not Detected at the Reporting Limit (RL). S - Spike Recovery outside accepted recovery limits
J - Analyte detected below the Reporting Limit R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
* - Value exceeds Maximum Contaminant Level T - Tentatively Identified Compound (TIC)
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ANALYTICAL RESULTS Date: 24-Apr-07

Client: BUREAU VERITAS - ES DETROIT Work Order No: 07040512

Project: 11007-107007.00/

Lab ID: ©§7040512-047A

Client Sample ID: WATER BLANK {9

Matrix: AIR Tag Number:
Collection Date: 3/29/2007
Reporting
Analyses Result Limit Qual Units DF Date Analyzed Analyst
EPA METHOD 202
Inorganic Condensible Particulate ND 0.50 mg 1 4/16/2007  MEN
Matter
Qualifiers: ND - Not Detected at the Reporting Limit (RL). S - Spike Recovery outside accepted recovery limits
J - Analyte detected below the Reporting Limit R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
* - Value exceeds Maximum Contaminant Level T - Tentatively Identified Compound (TIC)
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ANALYTICAL RESULTS Date: 24-Apr-07

Client: BUREAU VERITAS - ES DETROIT Work Order No: 07040512
Project: 11007-107007.00/

Lab ID: 07040512-048A Client Sample ID: WATER BLANK 10
Matrix: AIR Tag Number:
Collection Date: 3/29/2007

Reporting
Analyses Result Limit Qual Units DF Date Analyzed Analyst
EPA METHOD 202
Inorganic Condensibie Particulate ND 0.50 mg 1 4/16/2007  MEN
Matter
Qualifiers: ND - Not Detected at the Reporting Limit (RL) S - Spike Recovery outside accepted recovery limits
J - Analyte detected below the Reporting Limit R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
* - Value exceeds Maximum Contaminant Level T - Tentatively Identified Compound (TIC)
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Novi, MI 48375 Kennesaw, GA 30144 Seattle, WA 98134 Yeliow = Clayton Accounting
(800) 806-5887 (800) 252-9919 (800) 568-7755 Pink = Client Copy

(248) 344-1770 (770) 499-7500 (206) 763-7364

FAX (248) 344-2655 FAX (770) 499-7511 FAX (206) 763-4189 10/05 20K



@ s D

Clayton Grou]p Services, Inc. 1 IMPORTANT - CIaytzigSQEmy
A Bureau Veritas Company Date Results Requested:g’c> Boy Dpus Clayton Lab Project No.
Rush Charges Authorized? [ ] Yes nIXNO
REQUESTI FOR LABORATORY [] Faxor ﬂE-mail Results
ANALYTICAL SERVICES E-mail address:

=

S Name o~ S \len -~ ES Client Job No. {\O0™ — | o 70

Purchase Order No.

Company Ao «h  Avkeootale MFtrc|Dept. Client Services

Name

REPORT

Mailing Address Company Dept.
City, State, Zip .o \L-:,W\o.l \v\é)x oG Address
Telephone No. FAX No. City, State, Zip
Special instructions and/or specific regulatory requirements: | Soils: Waters: ® o bel ANALXS'S REQUEETED P i p tive added.”
(method, limit of detection, etc.) Which § (Enter an ‘X’ in the box below to indicate request. Enter a if Preservative added.”)
state [l Drinking Water | §
are these | [] Groundwater 8 4) 4/6\/
from? [] Wastewater 5 i
. . g @
* Explanation of Preservative -g Q?‘ Q
DATE TIME MATRIX/ | AIR VOLUME E] - FOR LAB
CLIENT SAMPLE IDENTIFICATION SAMPLED | SAMPLED | MEDIA | (specify units) | = \‘éJ 57 USE ONLY
I~ Fadd Bkl T L =25 |20le S } ><
) ~
D2 - Cew Sledn. Pl Yec- IR | 39— L X
/ Jﬁ« F\—g\c}) Blar¥e MQ.C\v - 28~ } Glego ‘ ><
. i N i
r;’s‘ A - C\r—\é %\Ou\k A cevee ~ 3 l qlegg i ><.
f ~— o . AN /
= Ron \ - Bitdec = \ 3jealey WO { X
™1 MaCl, - 27 G \est ( P
T" \ QQJ—\Q?Q_ - \ O C‘\&‘;S i ><\
-1 wWhhaa, - 277 oo l
Collected by: / S C QW\Q’L-‘EQ (print) | Collector’s &lgnature/ 04\,1 /< d’ /ij\
OF Relinquished by'/DL‘A E) /A/ta-, Date/Time (,i ,1)07 Received by: é }M 8@,/\ [ Date/Time q‘ 2 ‘ ‘ (:)
[e181310)0) A Relinquished by v Date/Time Received by: Date/Time
MeWPf Shlpment ) Received at Lab by: ww w Date/Time L‘/ 7z
-y S le Condition U R t: cceptable Other (explain c§
Authorized by/?(M /{ /}-]/ k Date “/}9\) o7 ample Gondition Upon Recelp Caccep = xpla) (2/
M enfSlgnature fusT. Achpany Request)

Please return completed form and samples to one of the Clayton Group Services, Inc. labs listed below:
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Spec limit for solvents
0.001% Solids by mass for 200mL solvent

Solvent mg

CH2CI2 2.65

Acetone 1.58
Water 2

Neat Solvent Verification
Summary: Add 200mL to beaker, run EPA5/202

Solvent Sample Lot # Awt(mg) Report(mg)
MeCl MNB2-26-1 EMD 46248 0.00 <0.5
MeCl MNB2-27-1 EMD 46180 0.40 <0.5
MeCl MNB2-27-2 EMD 46180 0.10 <0.5
MeCl MNB2-27-3 EMD 46180 0.30 <0.5
MeCl MNB2-27-4 EMD 46180 0.40 <0.5
MeCl WCB9-71-4 EMD 46180 -0.60 <0.5
MeCl WCB9-71-5 EMD 46180 -0.50 <0.5
MeCl WCB9-71-6 EMD 46180 -0.70 <0.5
MeCl WCB9-71-7 EMD 46180 -0.80 <0.5

Acetone MNB2-26-3 EMD 46022 0.30 <0.5

Acetone WCB9-71-1 EMD 46220 0.40 <0.5

Acetone WCB9-71-2 EMD 46220 0.10 <0.5

Acetone WCB9-71-3 EMD 46220 0.10 <0.5
Water MNB2-26-2 Baker C31E73  0.40 <0.5
Water MNB2-30-1 Baker EO1IE73  0.30 <0.5
Water MNB2-30-2 Baker EO1E73 0.20 <0.5
Water MNB2-30-3 Baker EO1IE73 -0.60 <0.5
Water MNB2-30-4 Baker EO1E73 -0.20 <0.5

Rinse Bottle Verification

Summary: Condition rinse bottle by soaking w/~50mL for ~30min.
Add 200mL solvent, let sit for 5 hours, run EPA5/202

Solvent Sample Lot # Awt(mg) Report(mg)

Acetone Field 1, Teflon EMD 46022 0.10 <0.5

Acetone Field 2, Teflon EMD 46022 0.10 <0.5
MeCl Field 1, Teflon EMD 46248 0.10 <0.5
MeCl Field 2, Teflon EMD 46248 0.10 <0.5
MeCl Internal 1, Teflon EMD 46248 0.00 <0.5
Water Field 1, Teflon Baker C31E73 0.30 <0.5
Water Field 2, PE Baker C31E73  0.20 <0.5

Water Field 3, PE Baker C31E73  0.30 <0.5



Rinse Bottle Verification
Summary: Clean sample jars w/ additional solvent rinses. Add
200mL solvent, let sit for 5 hours, run EPA5/202

Solvent Sample Lot # Awt(mg) Report(mg)

Acetone Glass 1 EMD 46022 0.40 <0.5

Acetone Glass 2 EMD 46022 0.20 <0.5
MeCl Glass 1 EMD 46248 0.40 <0.5
MeCl Glass 2 EMD 46248 0.30 <0.5
Water PE 1 Baker C31E73  0.40 <0.5
Water PE 2 Baker C31E73  0.20 <0.5

Extractions Process Verification
Summary: Add 200mL water and MeCl solvent into sample jars,
extract using teflon sep funnel, collect into new precleaned glass jars,

Solvent Sample Lot # Awt(mg) Report(mg)
MeCl MNB2-27-5 EMD 46248 0.40 <0.5
MeCl MNB2-31-5and 7 EMD 46248 -0.30 <0.5
MeCl MNB2-31-6 and 8 EMD 46248 0.20 <0.5
Water MNB2-31-5and 7 Baker C31E73  0.20 <0.5

Water MNB2-31-6 and 8 Baker C31E73 0.10 <0.5





