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1.0 INTRODUCTION

1.1 Background

The Anheuser-Busch Company contracted Entropy, Inc. to conduct a testing
program to quantify ethanol emissions from filling room vents at the Anheuser-Busch
Brewery in Fort Collins, Colorado. The Anheuser-Busch Brewery manufactures and
packages malt beverages. In the filling operation for bottles, cans, and kegs, some of the
product is spilled onto the filling room floor. While most of the spilled product is removed
via floor drains, some liquid evaporates and is emitted from roof vents above the filling
lines.

In order to determine the amount of ethanol emitted in this manner, simultaneous
testing was performed using three different analytical techniques from a number of roof
vents above the filling room operation. The techniques employed included EPA Test
Method 18 (direct interface gas chromatography), EPA Test Method 25A (direct interface
total hydrocarbon determination), and FTIR (Fourier Transform Infrared) spectroscopy.
Test Method 18 and FTIR allow the speciation of emitted organic compounds, and Test
Method 25A provides a measure of the total organic content of the vent emissions.
Ethanol was anticipated to be the only organic compound emitted in measurable
quantities, and the use of these analytical techniques would both quantify the emission
and identify the emitted compound(s). EPA Test Methods 1-4 were performed to
determine the temperature, moisture content, and flow rate for several of the vents where a
stack extension had been installed by Anheuser Busch. Stratification tests using Method
25A were also performed for the vents with stack extensions. Testing took place July 26"
through July 28", 1904.

The test locations were air exhaust fan vents above the filling room, including
those directly above bottling and canning lines and vents removed from the filling
process. For the vents above filling lines, the facility turned off all nearby exhaust fans in
order to obtain a measurement of emissions due to the particular filling operation.
Ambient measurements were also performed by sampling air on the roof near Vent 212; in
this case, the sampling probes lay on the roof surface, approximately 10 feet from the vent.
Due to the direction of prevailing winds and the size of the filling room roof, Entropy could
not sample air that was upwind of roof vent emissions. Therefore, the low concentrations
of ethanol detected in ambient samples are from roof vent emissions, and no correction

for the ambient ethanol concentration has been made.
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1.2 Outline of Test Program
Tables 1-1, 1-2, and 1-3 are test logs which present the sampling locations,

sampling objectives, sampling methods, test dates, and run numbers for the test program.

1.3 Test Participants

Table 1-4 lists the personnel involved in the test program.
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TABLE 1-1
DAY 1 TEST LOG

Vent 227 Ethanol Method 18 7/26/94 Ventt-Run1 Filling Room Vent 46893
Vent1-Run2 46893

Vent1-Aun3 47637

Vent 227 Total Method 25A | 7/26/94 Vent1-Run1 Filling Roomn Vent 46893
Hydrocarbon Vent1-Run2 46893

Vent1-Run3 47637

Vent 227 Ethanol FTIR 7/26/94 V1_Rixx Filling Roomn Vent 46893
V1_R2xx 46893

V1 R3xx 47637

Vent 227 Flow, Methods 1-4 | 7/26/94 Vi-M21 Filling Room Vent 46893
Temperature, Vi-M2-2 46893

Moisture V1-M2-3 47637

Vent 224 Ethanol Method 18 7/26/94 Vent2-Run1 Filling Room Vent 47531
Vent2-Run2 48275

Vent2-Run3 48594

Vent 224 Total Method 25A | 7/26/94 Vent2-Run1 Filling Room Vent 47531
Hydrocarbon Vent2-Run2 48275

Vent2-Run3 48594

Vent 224 Ethanol FTIR 7/26/94 V2 Rixx Filling Room Vent 47531
V2 R2xx 48275

V2 R3xx 48594

Vent 224 Flow, Methods 1-4 | 7/26/94 Va2-M2-1 Filling Room Vent 47531
Temperature, Va2-M2-2 48275

Moisture Va2-M2-3 48594
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TABLE 1-2
DAY 2 TEST LOG
il RO
Vent 212 Ethanol Method 18 7/27/94 Vent1-Run1 Filling Room Vent 41500 (spec)
Vent 212 Total Msthod 25A | 7/27/94 Vent1-Run1 Filling Room Vent 41500 (spec)
Hydrocarbon
Vent 212 Ethanol FTIR 7/27/94 V1 Rixx Filling Room Vent 41500 (spec)
Vent 213 Ethanol Method 18 7/27/94 Vent2-Run1 Filling Room Vent 41500 (spec)
Vent 213 Total Method 25A | 7/27/94 Vent2-Run1 Filling Room Vent 41500 (spec)
Hydroearbon
Vent 213 Ethanol FTIR 7/27/94 V2 Rixx Filling Room Vent 41500 (spec)
Vent 233 Ethanol Method 18 7/27/94 Vent3-Run1 Filling Room Vent 43500 (spec)
Vent 233 Total Method 25A | 7/27/94 Vent3-Run1 Filling Roorm Vent 43500 (spec)
Hydrocarbon
Vent 233 Ethanol FTIR 7/27/94 V3 Rixx Filling Room Vent 43500 (spec)
Vent 260 Ethanol Method 18 7/27/94 Vent4-Run1 Filling Room Vent 43500 (spec)
Vent 260 Total Method 25A | 7/27/94 Vent4-Run1 Filling Room Vent 43500 (spec)
Hydrocarbon
Vent 260 Ethanol FTIR 7/27/94 V4 Rixx Filling Room Vent 43500 (spec)
Vent 257 Ethanol Method 18 7/27/94 Vent5-Run1 Filling Room Vent 26000 (spec)
Vent 257 Total Method 25A | 7/27/94 Vents-Run1 Filling Room Vent 26000 (spec)
Hydrocarbon
Vent 257 Ethanol FTIR 7/27/94 V5 Rixx Filling Room Vent 26000 (spec)
Ambient Air Ethanol Method 18 7/27/94 Ambient Air Ambient Roof Air NA
Ambient Air Total Method 25A | 7/27/94 Location2- Ambient Roof Air NA
Hydrocarbon Ambient Air
Ambient Ajr Ethanol FTIR 7/27/94 AMBIENxx Ambient Roof Air NA

NOTE: Flow measurements were not made on Day 2; flow rates in Table 1-2 are plant
specifications reported by Anheuser-Busch.







ANHEUSER-BUSCH BREWERY

FORT COLLINS, COLORADO Page 1-5
TABLE 1-3

DAY 3 TEST LOG
Vent 211 Ethanol Method 18 7/28/94 Vent1-Run1 Filling Room Vent 51146
Vent1-Run2 50165
Vent1-Run3 47906
Vent 211 Total Method 26A | 7/28/94 Vent1-Run1 Filling Roomn Vent 51146
Hydrocarbon Vent1-Run2 50165
Vent1-Run3 47906
Vent 211 Ethanol FTIR 7/28/94 V1_Rixx Filling Roormn Vent 51146
V1_R2xx 50165
V1 R3xx 47906
Vent 211 Flow, Methods 1-4 | 7/28/94 Vi-Mz2-1 Filling Room Vent 51146
Temperature, Vi-M2-2 50165
Moisture V1-M2-3 47906
Vent 214 Ethanol Method 18 7/28/94 Vent2-Run1 Filling Room Vent 47637
Vent2-Run2 47637
Vent2-Run3 49020
Vent 214 Total Method 25A | 7/28/94 Vent2-Run1 Filling Room Vent 47637
Hydrocarbon Vent2-Run2 47637
Vent2-Run3 49020
Vent 214 Ethanol FTIR 7/28/94 V2 Rixx Filling Room Vent 47637
V2_Raxx 47637
V2 R3xx 48020
Vent 214 Flow, Methods 1-4 | 7/28/94 Va-M2-1 Filling Room Vent 47637
Temperature, V2-M2-2 47637
Moisture Va2-M2-3 49020
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TABLE 1-4
TEST PARTICIPANTS

Robert Lanham

Test Coordinator
Sandra Hicks

Test Observer

Adam Lueck

Test Observer

Thomas Dunder, Ph.D.
Project Director/Supervisor
Son Bui

Sampling Team Leader
Gary Mata

Sampling Team Leader
Rick Wade

Engineering Technician
Monroe White
Engineering Technician







ANHEUSER-BUSCH BREWERY
FORT COLLINS, COLORADO Page 2-1

2.0 SUMMARY OF RESULTS

2.1 Presentation

Table 2-1 presents the wet-basis test results for each of the three analytical
methods, and Table 2-2 presents the dry-basis results. Tables 2-3 through 2-7 present run-
by-run test summaries; refer to the “List of Tables and Figures" of the "Table of Contents”
for a cross-reference. Detailed test results, including field and analytical data, are
presented in Appendices A through D. Method 18 results, including chromatograms, are
in Appendix A, while Method 25A results are found in Appendix B, FTIR data in Appendix
C, and gas velocity data in Appendix D,

2.2 Cyclonic Flow Checks
While conducting Method 1 velocity traverses some degree of cyclonic flow was
observed in each tested vent. To compensate for the cyclonic flow, the technician

manipulated the pitot to align it along the maximum flow angle at every point in the

traverse.
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TABLE 2-1
ETHANOL TEST RESULTS: TEST METHOD 18, TEST METHOD 25A, AND FTIR

(Wet Basis Results)

207 | RUN1AVERAGE | 46893 46 13 19 05 4.1 12
RUN 2 AVERAGE 0.6 45 13
RUN 3 AVERAGE 16
VENTAVERAGE | 090",
224 | RUN1AVERAGE 1.0 55 15
RUN 2 AVERAGE 19 a7 1.0
RUN 3 AVERAGE 17 38 1.1
| VENTAVERAGE™ | 48133
211 | RUN 1 AVERAGE 2.6 6.0 18
RUN 2 AVERAGE 36 7.9 2.4

214 RUN 1 AVERAGE | 47637 8.3 2.4 10.0 2.9 5.9 1.7
RUN 2 AVERAGE | 47637 6.7 1.9 8.8 2.4 5.2 1.5

RUN 3 AVERAGE

212 VENT AVERAGE [ 41500 15 0.4 0.0 0.0 1.1 0.3
213 VENT AVERAGE | 41500 1.9 0.5 0.3 0.1 0.9 0.2
233 VENT AVERAGE | 43500 2.0 0.5 0.3 0.1 1.2 0.4
257 VENT AVERAGE | 26000 5.3 0.8 5.2 0.8 4.6 0.7
260 VENT AVERAGE | 43500 2.4 0.6 0.4 0.1 1.4 0.4
AMBIENT N/A 1.4 N/A 1.5 N/A 0.5 N/A

"For vents 212, 213, 233, 257, and 260, the flow rate is the plant specification
provided by Anheuser- Busch. '
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TABLE 2-2
ETHANOL TEST RESULTS: TEST METHOD 18, TEST METHOD 25A, AND FTIR

(Dry Basis Results)

207 RUN 1 AVERAGE 38212 4.7 1.3 2.0 0.5 42 1.2

RUN 2 AVERAGE 37271 3.9 1.1 23 0.6 4.6 1.3
RUN 3 AVERAGE 38371 5.1 1.4 5.9 1.6 3.9 1.1
VENTAVERAGE | s7os1 T BE
224 RUN 1 AVERAGE 38670 8.2 23 3.7 1.0 5.5 1.5
RUN 2 AVERAGE 38505 7.3 2.0 6.8 1.9 38 1.0
RUN 3 AVERAGE 39103 51 1.4 6.1 1.7 3.9 11
‘vENTAVERAGE | 38750 71 53 | sy | iaa0 ] 4
211 RUN 1 AVERAGE 41306 7.3 22 8.7 2.6 6.2 1.8
RUN 2 AVERAGE 40245 10.6 341 12.5 36 8.1 2.4

RUN 3 AVERAGE 38147 7.7

VENTAVERAGE: | . 36899
214 RUN 1 AVERAGE 38472 85 2.4 10.2 29 6.0 1.7
RUN 2 AVERAGE 37786 6.9 1.9 9.0 2.4 5.4 1.5

RUN 3 AVERAGE
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TABLE 2-3
ETHANOL TEST RESULTS: VENT 227

Date 7/26/94 7/26/94 7/26/94

Start Time 11:55 15:48 18:56

End Time 12:54 16:47 19:55

Gas 74 82 80

Temperature (F)

% Moisture 2.5 3.4 2.6

Flow (ACFM) 46893 46893 47637

Flow (DSCFM) | 38212 37271 38317 37951
ppm Ethanol 46 3.8 4.9 “d
Method 18 (wet)

ppm Ethanol 19 22 5.7 37
Method 25A -
(wet)

ppm Ethanol 4.1 45 38

FTIR (wet)

ppm Ethanol 47 3.9 5.1

Method 18 (dry)

ppm Ethanol 2.0 23 5.9

Method 25A

(@ry)

pprm Ethanol 4.2 4.6 3.9

FTIR (dry)

Ib/hour Ethanol 1.3 1.1 1.4

Method 18

Ib/hour Ethanol 0.5 0.6 1.6

Method 25A

Ib/hour Ethanol 1.2 1.3 1.1

FTIR
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ETHANOL TEST RESULTS: VENT 224

TABLE 2-4

Date 7/26/94 7/26/94 7/26/94
Start Time 13:20 17:00 20:03
End Time 14:19 17:59 21:02
Gas 81 84 82
Temperature (F)

% Moisture 1.3 2.7 2.2
Flow (ACFM) 47531 48275 48594
Flow (DSCFM) 38670 38505 39103
ppm Ethanol 8.1 71 5.0
Method 18 (wet)

ppm Ethanol 3.6 6.6 6.0
Method 25A

(wet)

ppm Ethanol 5.5 37 3.8
FTIR (wet)

ppm Ethanol 8.2 7.3 5.1
Methaod 18 (dry)

ppm Ethanol a7 6.8 6.1
Method 25A

(dry)

ppm Ethanol 5.5 3.8 39
FTIR (dry)

Ib/hour Ethanol 23 20 1.4
Method 18

Ib/hour Ethanol 1.0 1.9 17
Method 25A

Ib/hour Ethanol 1.5 1.0 1.1

FTIR
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ETHANOL TEST RESULTS: VENTS 212, 213, 233, 257,260

TABLE 2-5

Date 7/27/94 7/27/94 7/27/94 7/27/94 7/27/94
Start Time 9:37 10:42 12:39 13:48 17:20
End Time 10:36 11:41 13:38 14:47 18:19
Gas NA NA NA NA NA
Temperature (F)

% Moisture NA NA NA NA NA
Flow (ACFM) 41500 41500 43500 26000 43500
Flow (DSCFM) NA NA NA NA NA
ppm Ethanol 1.5 1.9 20 53 24
Method 18 (wet)

ppm Ethanol 0.0 0.3 0.3 5.2 0.4
Method 25A

(wet)

ppm Ethanol 1.1 0.9 1.2 4.6 1.4
FTIR (wet)

Ib/hour Ethanoi 0.4 0.5 0.5 0.8 0.6
Method 18 '

Ib/hour Ethanol 0.0 0.1 0.1 0.8 0.1
Method 25A

Ib/hour Ethanol | 0.3 0.2 0.4 07 0.4
FTIR
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. TABLE 2-6

ETHANOL TEST RESULTS: VENT 211

Date 7/28/94 7/28/94 7/28/94
Start Time 9:31 12:12 14:47
End Time 10:30 13:11 15:46
Gas 79 86 85

Temperature (F)

% Moisture 2.0 23 2.4
Flow (ACFM) 51146 50615 47956
Flow (DSCFM) 41036 40245 38147
ppm Ethanol 7.2 10.3 7.5
Method 18 (wet)

ppm Ethanol 8.5 12.2 10.3
Method 25A

(wet)

ppm Ethanol 6.0 7.9 7.8
FTIR (wet)

. ppm Ethanol 7.3 10.6 7.7

Method 18 (dry)

ppm Ethanol 8.7 125 10.6
Method 25A
(dry)

ppm Ethanol 6.2 8.1 8.0
FTIR (dry)

Ib/hour Ethanol 22 31 21
Method 18 (dry)

Ib/hour Ethanol 2.6 3.6 29
Method 25A
{dry)

Ib/hour Ethanol 1.8 2.4 2.2
FTIR {dry)
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TABLE 2-7

ETHANOL TEST RESULTS: VENT 214

Date 7/28/94 7/28/94 7/28/94
Start Time 10:38 13:21 15:54
End Time 11:37 14:20 16:53
Gas 79 89 88
Temperature (F)

% Moisture 2.0 2.0 2.3
Flow (ACFM) 47637 47637 49020
Flow (DSCFM) 38472 37786 38819
ppm Ethanol 8.3 6.7 8.8
Method 18 (wet)

ppm Ethanol 10.0 8.8 10.3
Method 25A

(wet)

ppm Ethanol 59 5.2 6.5
FTIR (wet)

ppm Ethanol 8.5 6.9 9.0
Method 18 (dry)

ppm Ethanol 10.2 9.0 10.5
Method 25A

(dry)

ppm Ethanol 6.0 5.4 6.6
FTIR (dry)

Ib/hour Ethanol 24 1.9 25
Method 18 (dry)

Ib/hour Ethanol 29 24 29
Method 25A

dry)

Ib/hour Ethanol 1.7 1.5 1.9

FTIR (dry)
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TABLE 2-8

ETHANOL TEST RESULTS: STRATIFICATION MEASUREMENTS

Test Method 25A

TABLE 2-9

ETHANOL TEST RESULTS: AMBIENT ROOFTOP AIR TEST

Date

7/27/94

Start Time

8:50

End Time

9:20

ppm Ethanol
Method 18 (wet)

1.4

ppm Ethanol
Method 25A

(wet)

1.5

ppm Ethanol
FTIR (wet)

0.5
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2.3: Sample Calculation
The wet basis concentration of ethanol in parts per million (ppm) was determined
independently using EPA Methods 18 and 25A and FTIR. This was converted into an

emission rate in pounds per hour (Ib/hour) using the following formulae:

Wet Basis Calculation:
Emission Rate (Ib/hour)= (ppm X ACFM X MW X MPH X PC )/(ACFX1,000,000)

where:

ppm = ethanol concentration in ppm (wet basis)

ACFM = Actual Cubic Feet per Minute (measured or plant specification flow rate)

MW = molecular weight of Ethanol ( 46.057 Ib/Ib-mole)

MPH = minutes per hour (60)

ACF = Actual cubic feet per pound mole, corrected to stack temperature in
degrees Rankine (385.3X(Tyck (R)/Taa (R)) , Where T, is 528 degrees
Rankine

PC = Pressure Correction (P, /P.q), Where P, is 29.92” Hg

Dry Basis Calculation

Wet to Dry Conversion:
ppm(dry) = ppm(wet) X (1-(%W/100))

where:

%W = percent moisture in stack

Emission Rate (Ib/hour)= (ppm X SCFM X MW X MPH )/(CFX1,000,000)

where:

ppm = ethanol concentration in ppm (wet basis)

SCFM = Standard Dry Cubic Feet per Minute (measured flow rate)
MW = molecular weight of Ethanol ( 46.057 Ib/Ib-mole)

MPH = minutes per hour (60)

CF = Standard cubic feet per pound mole, 385.3 cubic feet/pound-mole
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2.4; Stratification Testing

Stratification was tested using Method 25A on days 1 and 3, for vents 227, 224,
211, and 214. At each vent, a probe traverse was performed, and measurements were
made for 15 minutes at each traverse position. As summarized in Table 2-8, minimal

stratification was detected.
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3.0 PROCESS DESCRIPTION AND OPERATION

3.1 General

Anheuser-Busch operates a brewery in Fort Collins, Colorado. Spillage occurs
during the production of beer, and causes VOCs to be released to the filling-room
atmosphere. The filling room air exhausts through several roof vents. In particular, roof
vents are positioned over the can- and bottle-filling lines. VOCs are present at 2-8 ppmvd,
according to previous M25A testing. It is believed most of the VOC is ethanol. The testing

covered in this report was performed at the filling room vents stacks.

3.2 Source Air Flow

Figure 3-1 is a schematic showing the location of the tested roof vents.
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FIGURE 3-1: LOCATION OF TESTED ROOF VENTS
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4.0 SAMPLING AND ANALYTICAL PROCEDURES

4.1 General

All sampling and analytical procedures for Test Methods 18 and 25A were those
recommended by the United States Environmental Protection Agency. The FTIR method
procedures have been developed by Entropy, Inc. and used in numerous EPA-sponsored
air emission field tests. This section provides brief descriptions of the sampling and
analytical procedures. Detailed descriptions of the procedures are provided in
Appendices A through E.

4.2 Sampling Points
The number and location of the sampling points were determined according to the

procedures outlined in EPA Method 1.

4.3 Cyclonic Flow Check

A Type S pitot tube assembly and Magnehelic gauges were used to determine the
flow angles at each of the sampling or velocity traverse points. At each point, the pitot
tube was positioned at a right angle to the air flow. The angles were determined by
rotating the pitot tube until a null reading was obtained on the Magnehelic gauges. When

the null reading was obtained, the flow velocity was recorded.
4.4 Volumetric Air Flow Rates

4.4.1 Flue Gas Velocity

The flue gas velocity and volumetric flow rate were determined according to the
procedures outlined in EPA Method 2. Velocity head measurements (delta P} were made
using Type S pitot tubes conforming to the geometric specifications outlined in EPA
Method 2. Accordingly, each has been assigned a coefficient of 0.84. Differential
pressures were measured with Magnehelic gauges of appropriate range. Flue gas
temperatures were measured with chromel-alumel thermocouples equipped with hand-
held digital readouts.
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4.4.2 Flue Gas Composition

Sample Collection. Flue gas samples were collected using an unheated,
extractive sampling system consisting of a stainless steel probe, a 3-way valve, a Teflon
sample line, a Teflon calibration line, and a Thomas pump. Separate, identical sampling
systems were used for the Method 18/25A and the FTIR. Sampling run durations were 60

minutes.

Sample Analysis. Analysis for carbon dioxide was performed using Fyrite.

Ambient oxygen concentrations were assumed. The analytical results were used to
determine the flue gas composition, molecular weight, excess air, and emissions

correction factor.

4.4.3 Flue Gas Moisture Content

The moisture content was determined by using a wet bulb/dry bulb apparatus.
4.5 Emissions Determinations

4.5.1 M18 Direct Interface
Sample Caollection. Samples were withdrawn from the source using the direct

interface procedure outlined in EPA Method 18. Ethanol concentrations were determined
by EPA Method 18 Direct Interface. The sampling procedure consisted of withdrawing a
gas sample from the source at a constant rate and pumping the sample to an on-site gas
chromatograph (GC) for analysis. All transfer lines, connections, and purmps were
constructed of Type 316 stainless steel or Teflon and maintained at ambient temperature.
Condensation of volatile organics or water in the sampling system was not a concern

given the anticipated concentrations. Figure 4-1 is a schematic of the mobile GC system.

The gas chromatograph was calibrated before testing with three (3)
concentrations of external standard gases. The GC was calibrated by introducing the
external standard gases at the sampling probe and through the entire sampling system.
The GC was calibrated for the 0 - 19 ppm range for ethanol.
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Performance checks were performed after every two (2) hours of sampling. A gas
of a known concentration was introduced at the sampling probe and analyzed to ensure
the integrity of the sampling system. If the analysis did not agree with the known
concentration, the cause of the discrepancy was located and rectified.

Direct interface sampling with the GC was a semi-continuous method and

provided one reading for approximately every 15 minutes of sample time.

Test Critique No sampling train leaks were observed during testing. Some
contamination was detected in the sampling system during calibration and sampling. The
contamination appeared on the chromatograms just prior to the ethanol peak. Though the
suspect contamination was present in every chromatogram, it did not interfere with the
calibration or the sampling of ethanol.

During the testing on the second day, there appeared to be a loss of sensitivity
with the GC after sampling at Vent Nos. 233 and 260. The performance checks indicated a
loss of sensitivity of 12.9%. At that point, extra sample line was added to the sampling
system to reach the next location. Due to the loss of sensitivity, the GC was recalibrated.
As indicated by the GC, the addition of the new sampling line appeared to restore the lost
sensitivity. It is concluded that there may have been a flow restriction in the sampling line.
The flow restriction seems to have occurred when the sample probe was removed from

the stack after the completion of the test run, but prior to the performance check.

4.5.2 Total Hydrocarbon - EPA Method 25A

Sample Collection The total gaseous hydrocarbon concentration (THC) was

determined in accordance with the procedures outlined in EPA Method 25A. A continuous
sample of the flue gas was directed into a Ratfisch Model RS55 flame-ionization
hydrocarbon analyzer.

The extractive monitor requires that the effluent gas sample be filtered to eliminate
any particulate matter before being transported and injected into the analyzer. All
components of the sampling system which contacted the sample were constructed of
heated Type 316 stainless steel or Teflon. The output from the monitor was connected to

a computerized data acquisition system (DAS).
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The sample collection system consisted of an unheated probe with Teflon sample
lines, a 3-way valve, and a pump. The configuration of the sampling system allows for the
injection of calibration gases directly to the analyzer or through the sampling system. A
Thomas Model 2107CA 18-TFE pump was used to move the effluent sample through the
system. All pretest and posttest calibration procedures were performed as outlined in EPA
Method 25A. The operation of the analyzer and the DAS are described below.

Ratfisch Model RS-55 TGO Analyzer. This analyzer automatically and

continuously monitors the TGO concentrations in a flowing gas mixture. The theory of
operation is based on the principle of flame ionization detection. In the flame ionization
detector, hydrogen is mixed with the sample gas and is burned in a small jet. The
ionization current in the hydrogen flame is measured. In a pure hydrogen flame, very few
ions are produced, but if an organic component or hydrocarbon is burned in the flame, the
ion current is greatly increased. The current provides a quantitative measure of the
amount of hydrocarbons in the flame. The current is converted to a voltage output. The
hydrogen flame ionization detector is extremely sensitive and is capable of detecting
hydrocarbon levels in the low parts per million range and is insensitive to inorganic gases

such as nitrogen, carbon dioxide, and water vapor.

Data Acquisition System. The DAS uses a Compaq portable computer with a

20MB hard disk and an internal 12-bit analog-to-digital converter with a 16-channel
multiplexer. In addition to providing an instantaneous display of analyzer responses, the
DAS compiles the analyzer data collected once each second and averages them,
calculates emission rates, and documents analyzer calibrations. The DAS integrates the
real-time measurements and provides printouts of 1-minute, 15-minute, and 60-minute
averaged emissions. These instruments operate on the principle of flame ionization, a
phenomena in which combustion of hydrocarbons resuilts in the generation of carbon ions.
This process yields a current directly proportional to the carbon content of the molecules
in the gas stream. The current is converted to a voltage output and recorded continuously
on a computerized DAS,

The instrument was calibrated for 0-30 ppm C, range using three (3) National
Bureau of Standards traceable concentrations of propane (G;) in nitrogen (N,) and ultra
pure zero air. The wet-basis concentration of THC was then reported in ppmv as carbon
(Cy) equivalence.
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Calibration and linearity checks were performed through the entire sampling
system before each test period. Zero and span drift checks were made after each run to
adjust the concentration bias due to drift. All parts of the sampling train were heated to a
temperature of at least 250° F.

Test Critique Results of the THC concentrations are summarized in the tables in
Section 2. Leak checks of the sampling system were performed before and after each test
set. No leaks were observed throughout the test period.

Calibration was performed before and after each test set with NBS traceable
concentrations of propane in air and ultra zero air. Ethanol in nitrogen calibration gases
were also used during calibration to determine the response factor for the FID. A study of
ethanol response for the FID instrument used in the field test was performed in the Entropy
laboratory in the week preceding the field test. Two ethanol gas cylinders (2.0 and 5.8
ppm) were tested, yielding concentrations of 2.1 and 7.3 ppm, respectively, from the FID
instrument as C;. This yielded true response factors of 0.6 and 0.6 for the 2.0 and 5.8
ppm cylinders, since ethanol is a two-carbon molecule. Combining these response factors
and the carbon equivalent correction factor (2) gave effective response factors of 1.1 and
1.3, respectively, for the two cylinder concentrations.

During the field test, the ethanol calibration cylinders (2.0, 5.8 and 19 ppm) were
used during system calibrations and calibration checks (see Appendix B). The average
FID response for these cylinders was 2.24, 6.86, and 31 ppm, respectively. Thus the
effective response factors were 1.1, 1.2, and 1.6 for concentrations of 2.0, 5.8 and 19 ppm.
It was apparent from these results that the FID response for ethanol is not a linear function
of concentration, and so no correction was made for ethanol FID response. Using the
response factors given above, one can conclude that the Method 25A concentrations
reported in Table 2-1 are high by a factor ranging from 0% (at 0 ppm) to about 10% at 2
ppm, about 20% at 5.8 ppm, and so forth. For the highest readings encountered during
the test (12.2 ppm) the FID reading may be as much as 40% high, based on the response

factor testing.

Although it appears that the system exceeded the pglibration drift criteria from

EPA Method 25A, it is believed this drift resufted from contamination in the sample line.

This contamination appeared to be a mixture of fluorinated compounds as identified from
\,____________,_..—-

the FTIR spectrum. The concentration of the contamination varied with changing ambient
temperature as indicated from the 2.5 minute retention time peak of the GC/FID

chromatograms. An attempt was made to use the contaminant concentration measured
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. by the Method 18 GC to correct the Method 25A results. This correction was not viable
due to the variability of the contamination concentrations and the different time scales of
Method 18 and Method 25A measurements.

4.5.3 FTIR

Sample Collection. Samples were withdrawn from the source using the direct

interface procedure outlined in the FTIR test procedure in Appendix E. Ethanol
concentrations were determined by analysis of FTIR spectra. The sampling procedure
consisted of withdrawing a gas sample from the source at a constant rate and pumping
the sample to an on-site FTIR spectrometer for analysis. All transfer lines, connections,
and pumps were constructed of Type 316 stainless steel or Teflon and maintained at
ambient temperature. Condensation of volatile organics or water in the sampling system
was not a concern given the anticipated concentrations.

In order to analyze the spectra measured on-site, reference spectra were
measured using FTIR with three (3) concentrations of external standard gases. The
reference spectra were measured by introducing the external standard gases into the

. FTIR gas cell. The FTIR calibration set of reference spectra covered the range of 0-19 ppm
range for ethanol.

Performance checks were performed after every two (2) hours of sampling. A gas
of a known concentration was introduced at the sampling probe and analyzed to ensure
the integrity of the sampling system. If the analysis did not agree with the known
concentration, the cause of the discrepancy was located and rectified. As shown in
Appendix C, these calibration checks gave good agreement with the known concentration.
No correction of the FTIR data was made using the calibration zero and span
measurements.

Direct interface sampling with the FTIR was a semi-continuous method and

provided one reading for approximately every 5 minutes of sample time,

Test Critique No sampling train leaks were observed during testing. Some
contamination was detected in the sampling system during calibration and sampling. The
contamination was identified as fluorinated hydrocarbons, hydrogen fluoride, and silicon
tetrafluoride by examining the FTIR spectra. These compounds were emitted by the virgin
Teflon tubing used in the sampling system, and this contamination problem was

. exacerbated by the long sampling lines necessary to access the sample locations. The
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amount of contamination was variable during the testing, and tended to increase during
the day as the temperature rose, and also decrease progressively each day of the test as
the lines were conditioned. Entropy also ran ambient air through the lines overnight
during the test to assist in removing the contaminants. Though the contaminants were
present in every spectrum, they did not interfere with the calibration or the sampling of
ethanol.

Because of the altitude of the Fort Collins location, the atmospheric pressure is
considerably lower than standard conditions. This difference had to be taken into account
when analyzing the FTIR spectra. The FTIR gas cell is filled to 1 atmosphere pressure,
which is about 30 in. Hg at sea level, and about 25 in. Hg at Fort Collins. Due to the lower
pressure, the number density of molecules in the FTIR cell was reduced. This difference
was taken into account by measuring the atmospheric pressure each day and knowing the

atmospheric pressure at which the FTIR reference spectra had been measured.

4.6 Equipment Calibration

Pertinent calibration data are provided in Appendices A through E.
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5.0 QUALITY ASSURANCE/QUALITY CONTROL

5.1 General
Entropy is committed to the continued impiementation of a Quality Assurance
Program to assure the quality of sampling and analytical procedures of environmental
measurement data. The Quality Assurance measures taken during this test project equals
or exceeds the minimum QA/QC recommendations as set forth by the U.S. Environmental
Protection Agency (EPA) for a particular method.
The following sections outline the QA program implemented by El to justify the
validity of test procedures. As applicable, the QA system for the various test programs
addresses the following areas:
- Preventive Maintenance & Equipment Calibration
- Sample Processing
- Analytical Instrument Calibration

Blanks and Spiked Samples

- Internal /External System Checks

Data Reduction & Validation
QA/QC Summary

L

5.2 Preventive Maintenance and Equipment Calibration

An effective preventive maintenance program decreases downtime and thus
increases data completeness and quality. Pretest and posttest equipment calibrations are
conducted in a manner and at a frequency which meets or exceeds U.S. EPA
specifications.

Each item transported to the field is inspected to detect equipment problems
which may originate during periods of storage. All equipment returning from the field is
cleaned, repaired, reconditioned, and recalibrated as necessary. Routine maintenance on
equipment (dry gas meters, pumps, Magnehelics, manometers, Pitot tubes, and nozzles)
is carried out periodically for leaks, corrosion, dents, or any other damage. Table 5-1

shows the activities for equipment calibration.
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TABLE 5-1
IN-HOUSE EQUIPMENT CALIBRATION

Type S Pitot Tubes

Standards contained in EPA Method 2

Coefficient of 0.84 = 0.02

Refurbish or recalibrate

Visual inspection prior to shipment to
test site and again prior to each day of
testing

Manometers

Leak checked before and after each field
use

Adjust or replace

Magnehelic Gauges

Initially calibrate over full range

0-10" water column

After each field use, checked against
inclined manometer at average settings
encountered during testing

Within = 5%

Repair and Recalibrate

Thermometers
- Impinger

- Dry Gas Meter
- Filter Box

After purchase and prior to each filed
use, using ASTM Hg-in-glass
thermometer

Impinger = * 2°F
DGM = = 5.4°F
FB = = 54°F

Adjust, determine
correction factor, or reject

After purchase and prior to each field
use, using ASTM
mercury-in-glass thermometer

Thermocouple/
Potentiometer

After purchase. 3-paint (ice bath, boiling
water, and hot oil) using ASTM Hg-in-
glass thermometer

+ 1.6% of absolute
temperature

Adjust, determine
correction factor, or reject

Before and after each field use,
compared to ASTM Hg-in-glass
thermomater at ambient conditions

Dry Gas Meter
and Orifice

Full calibration (every 6 months) over
wide range of orifice settings to obtain
calibration factor (isokinetic meter box)

DGM = x 0.02 from
avg.coeff. for each run
Ori = * 0.15" Hy0 over delta

Adjust or replace

H range of 0.4"4.0"
10-minute quick calibration before * 3% of full Use if no backup
sending to test site and again prior to + 5% of full Do not use

each day of field use (isokinetic)

Posttest (at average delta H and highest
vacuumn encountered) during testing) to
determine if meter gamma has changed
(isokinetic)

+ 5% of full calibration
Gamma (initial or
recalibration) that yields the
lowest sample volume for the
testing is used for
calculations

Recalibrate or replace

Full calibration w/spirometer
before /after each field use (nonisokinetic
meter box)

* 5% of pretest, .02 from
average coeff, from each run

Recalibrate

Dry Gas Meter Transfer
Standard

Annual calibrations conducted in
triplicate using EPA wet test meter.
Calibrations conducted at 7 flow rates
from 0.25 to 1.40 cfm.

+ 2% of average factor for
each calibration run

Adjust an recalibrate
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TABLE 5-1 (Continued)
IN-HOUSE EQUIPMENT CALIBRATION

Barometer

Before and after each field use against
an aneroid barometer

*+ 0.1" mercury Adjust to agree

Reference barometer adjusted for
elevation differences

Probe Nozzle Average of 5 1.D. measurements using a Difference between high and Repair and recalibrate
micrometer. Visual inspection before low measurement_<0.004"
and after each field use

5.3 Sample Processing
Entropy employs systems which ensure the integrity of an environmental sample

from the time of acquisition, through analysis, and ultimately to proper disposal. These
systems are necessary to allow valid conclusions to be drawn from analytical results
separated in time and space from the sampling operation. In addition, these systems
recognize that samples are occasionally of value even after analytical results have been
reported.

. Samples are collected, transported, and stored in clean containers which are
constructed of materials inert to the analytical matrix. Containers are used which allow air
tight seals. When necessary, containers are employed which prevent photochemical
reactions. All sample containers are labeled with the following information:

- Unique source identifier
- Sample run identifier
Analyte identifier

Sample matrix identifier
Sample analyst identifier

]

Additional information relating to the sample is recorded on the data sheet for the
sampling run that afforded the subject sample. Accordingly, the sampling data sheet
contains all the information listed above, plus the date and time the sample was acquired
and supplemental information such as observations pertinent to the quality of the sample.
For condensed samples, e.g., samples in liquid media, the sample levels are marked on
the outside of the container; this mark is used to indicate sample loss, and as such, may
serve as a reference in adjusting results accordingly.
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Analytical data are identified in a manner identical to that of the sampling data.
Accordingly, all data generated from the analysis of samples are documented with the

following information:

- Source identifier :
- Sample run identifier

- Analyte identifier

- Sample matrix identifier

- Analyst identifier

- Analysis date

5.4 Instrument Calibration

Instrument calibration is one of the most important functions in generating precise
and accurate quality data. A listing of major in-house instrumentation and the
corresponding Quality Assurance program is given in Table 5-2.

All of the contract laboratories involved in the analytical testing for the test

program maintain rigorous QA programs for instrument calibration.

TABLE 5-2
. IN-HOUSE INSTRUMENT CALIBRATION

Analytical & Top Daily and monthly checks with a series of | + 1 mg of class § weights | Adjust or repair
Loading Balance class S weights

Balance serviced annually by a qualified
service representative and checked with
a series of NBS weights

Gas Chromatograph 3-point calibration curve at the expected
range.

Duplicate injection of the sample until =
5% variation is achieved

Calibration repeated at the end of each

test series
HPLC/lon Calibrations conducted at the beginning,
Chromatograph after the first injection, and after the

second injection

Fisher Accument 925 5- point calibration prior to analyzing the
pH/Selective lon Meter | samples for the specific ions
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5.6 Internal/External System Audit Checks

System and performance audits are routine elements of all Entropy QA/QC

programs.

Internal Systems Audit: The following sampling equipment checks were

conducted prior to sample collection.

- All sampling equipment was thoroughly checked to ensure clean and
operable components.

- Equipment was inspected for possible damage from shipment.

- The oil manometers or Magnehelic gauges were leveled and zeroed.

- The temperature measurement systems were checked for damage and

operability by measuring the ambient temperature.

Performance Audits: Performance audits of the laboratory are conducted
prior to the processing of any compliance samples for analysis. Audit materials typically
include samples available from the EPA prior to new source testing. Also, samples of
known concentration are prepared in-house or obtained from the EPA for Internal QA
checks.

External Systems Audits: Entropy is subject to a system audit each time a
test is conducted for any Air Pollution Control agency. This procedure entails an EPA
observer on-site to do qualitative evaluation of performance to demonstrate compliance

with the applicable regulations.

5.7 Data Reduction and Validation

The test team leader is responsible for reviewing and validating data as they are
acquired. Each team leader has extensive knowledge of sampling methodology and the
characteristics of the process being measured and is capable of evaluating the accuracy,
representativeness, and completeness of raw data on-site. Action to replace inadequate
data can be taken immediately. '

Data obtained during calibrations and test runs are recorded on standardized
forms which are checked twice for completeness and accuracy by the QA Director or his
designated representative. Data reduction and consistency are achieved by using the

standardized forms and using Entropy's in-house computer facilities.
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5.8 QA/QC Summary

The hydrocarbon calibration cylinders were all EPA Protocol 1 gases. The ethanol
calibration gas cylinders were prepared to the highest accuracy (+ /-5%) attainable by
Scott Specialty Gases for this concentration range. Pretest and posttest leak checks were

conducted on each sarnpling train.
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APPENDIX A:
METHOD 18 FIELD DATA AND TEST
RESULTS







Job:  Anheuser Busch
Address:  Fort Collins, CO

Location:  Location No. 1 DILUTION FACTOR
1.00
ETHANOL Mol, WT 46,07
. INJECTION TINE  AREA CONCEN, RECOVERY ACTUAL
COUNT As ANALZ FACTOR CONGEN.
{PPM) (PPHYD) --
Yent No, 1 ‘ :

Run 1 -1 1208 18 3.47 1,084 a1
Run ¥ - 2 1223 2 .78 1.084 4.10
Run 1 -3 1238 24 4,33 1,084 4.76
Run 1 - 4 1253 30 §.31  1.084 5,76
Run 2 -1 1548 22 409 1110 4,54
Run 2 - 2 1603 a .85 1110 5.39

Run 2 - 3 1618 11 2.40 1,110 2.67
Run 2 - 4 1833 10 2,25 1,110 2.50
Run 3 -1 1856 23 4,24 0,965 4.08
fun § -2 1311 21 4.85 0,965 4.68
Run 3 -3 1926 28 5.0t 0,965 4.83
Run 3 - 4 1941 i §.39  0.96% 6.16
Average 4.25 .44
DILUTION FACTOR
1.00
Yent No. 2
Run 1 -1 1333 4 7.46  1.084 .
. Run 1 - 2 1348 49 8.22  1.084 .

Run 1 -4 1418 3 §.69  1.084
Run 2 -1 1702 12 2,5 1.110
Run 2 - 2 17 2 L20 1.110 “n -
Run 2 - 3 1732 12 5.62  1.110 6.24 o
Run 2 - 4 1741 82 13.28  1.110 14.74

Run 3 - 1 2003 U 4,33 0.965 L2

8.08

8.9

Run 1 - 3 1403 (1) 7.46  1.084 8.08
1.25

2.84

Aun 3 - 2 2018 25 4.55 0,965 4,39
‘Run 3 -3 2033 35 6.08  0.965 5.87
Run 3 - 4 2048 33 5,17 0.965 5.57
Average 6.36 6.74

DILUTIOK FACTOR

Performance Checks 1.00
Run 1 -1 1440 30 5,31 1.000 5,31
fun 1 -2 1446 30 5.31 1,000 5.3
Run 1 -3 1452 30 5.3 1.000 5.31
Run 2 - 1 1814 29 5.16  1.000 5.16
Run 2 - 2 1820 28 5,00 1.000 5.01
Run 2 - 3 1826 21 §.85  1.000 4.85
, Run 2 - & 1832 32 5,62 1.000 5.62
Aun 3 - 1 2105 35 6,08 1.000 §.08
5.93 - 1.000 5.93

. Run 3 -2 2112 k1)

Average

o
-~
=3

t

3
=
=

%




SAMPLE CALCULATIONS
EPA Method 18 for Ethanol
Location No. 3: Vent No. 1, Run No. 1 - 1st Injection

Stack Gas Concentration (Methane):

The calibration of the Gas Chromatograph for EPA Method 18 was a linear regression when |dentifing
methane and ethane. The following equation was used to determine stack gas concentratlons

y=mx +b
where,

y = Area Count
m = X Coefficient
x -
b =

Concentration (ppm)
Constant

Area Count = (X Coefficient x Concentration) + Constant

Concentration = _Area Count-Constant = _61 -(-1465531) = 7.14 ppm
X Coefficient 10.603

Performance Check:

Percent Recovery:

103.40%

Post Test System Response x 100 = 800 ppm_ x 100 =
Calibration Gas Value 5.80 ppm

Recovery Factor:

_CLalib. Gas Value -_Post Test System Response  + 1 =
Calib. Gas Value

1]

5.80 ppm - 6.00 ppm + 1 0.966

5.80 ppm

The recovery factor was taken from the mean of two consecutive injections of the post
test system response.

1st injection + 2nd injection = 0.966 + 0.998 = 0.982
2 2



' ETHANOL CALIBRATION
Location: Anheuser Busch - Location No. 1 Date: 07/26/%4

LEVEL 1
-------- Ethanol
Concentration, ppavd 2.00
Inj Area 1 8.6
Inj Area 2 9.1
Mean of Areas 8.9
Deviation 1, % -3.4
Deviation 2, % 2.2
LEVEL 2
-------- Ethanol
Concentration, ppavd 5.80
Inj Area 1 32
Inj Area 2 kk|
Mean of Areas 32.5
Deviation 1, % -1.5
Deviation 2, % 1.5
LEVEL 3

. -------- Ethanol
Concentration, ppmvd 19.0 : e i
Inj Area 1 129 o
Inj Area 2 10 .
Mean of Areas 114.5 : f
Daviation 1, % 1.9 ’
eviation 2, X -1.9
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Job:  Anheuser Busch
Address:  Fort Collins, €0
Location: Location No. 2 DILUTION FACTOR
1.00
ETHANOL Nol. WwT 46.07

INJECTION TIME  AREA CONCEN. RECOVERY  ACTUAL
COUNT  As ANALZ FACTOR CONCEN.

(PPU) {PPUVD)

Vent No. |
Run 1 -1 937 31 1.64  0.948 1.56
Run 1 -2 952 34 . 0.948 1.58
Run t -3 1007 2.4 1.54 0,948
Run 1 - 4 1022 3.1 1,64  0.948

Average 1.63 1,54
Vent No. 2
Run 1 -1 1042 4.7 1.86  0.948 .
Run 1 - 2 1057 5.9 2.02  0.948 .
Run 1 -3 1112 6.4 2.0 0.948 .
Run 1 - 4 127 6.0 2,04 0.948 .

Average 2.00 1.90
Vent No. 3
Run 1 -1 1239 3.5 1.68 1,129
Run 1 - 2 1254 4.0 1.129
Run 1 -3 1309 4,8 . 1,129 .
Run 1 - 4 1324 4.2 t.79 1129 2.02

DILUTION FACTOR . .

Average 1.78 2.01 1,00
Vent No. 4
Run 1 -1 1348 5,2 1,93 1.129 2.18
Run 1 = 2 1403 6.2 2,07 1.128 2.33
Run 1 -3 1418 6.9 2.6 1.129 2.44
Run 1 - 4 1433 8.9 2.4 1128 2.75
Average 2.15 2.42
Vent No. 5
Run 1 -1 1721 33 574 0.829 4.76

Run 1 - 2 1736 4 7.66 0,829 6,35
Run 1 -3 1751 28 5.19  0.828 4.30
Run 1 - 4 1807 4 6.84  0.820 5.67

Average 6.36 5.21

Ambient Air

1st Injection 850 2.2 . 0.948 1.44
2nd Injection 905 ¢ 1.0 ¢ 1.35  0.948 ¢ 1.28
3rd Injection 920 1.3 1.39  0.948 1.32

Average 1.42 1.35




Job:  Anheusar Busch

. Address:  Fort Collins, CO .
. Location: Location No, 3 DILUTION FACTOR _
1.00
ETHANOL Nol. wT 48.07

INJECTION TIME  AREA CONCEN. RECOVERY  ACTUAL
COUNT  As ANALZ FACTOR CONCEN.

(PPM) (PPMYD)
Vent No, 1
fun 1 -1 93t 61 7.14 0,982 7.01
Run 1 - 2 946 64 7.42  0.982 1.29
Run 1 -3 1001 56 .66  0.982 6.54

Run 1 - 4 1016 10 7.98 0.982 T.84
Run 2 - 1 1212 66 7.61  0.948 7.2
fun 2 - 2 1221 109 11.66  0.948 11.06
Run 2 -3 1242 101 10.91  0.948 10.34
Run 2 - 4 1257 121 13,36 0,948 12.67
Run 3 - 1 1441 55 6.57 0,948 6.23
Run 3 - 2 1502 85 7.51  0.948 1.12
Run 3 -3 1517 88 9.68 0,948 §.18
Run 3 - 4 1532 68 7.80  0.%48 1,39

Average §.69 8.32
DILUTION FACTOR
1.00
. Vent Ko. 2
Run 1 -1 1038 1 8.83 0,982 8,67
Run 1 - 2 1053 86 9.49  0.982 $.32 -
Run 1 -3 1108 15 8,46 0,982 8.30
Run 1 - 4 1123 59 6.95 0.982 .82
Run 2 - 1 1321 4 5.5  0.948 5.2 e
Run 2 - 2 1336 64 T.42 0,948 7.03 T
Run 2 -3 1351 65 7.51  0.948 1.12 -
Run 2 - 4 1506 69 7.89  0.948 7.48

Run 3 -1 1554 65 7.5 0.948 1.12
Run 3 -2 1609 16 8.55  0.%48 8.1
Run 3 -3 1624 101 10.91 0,948 10.34

Run 3 - 4 1639 ) 9,96 0.948 9.45
Average 8.25 1.92
DILUTION FACTOR :
Performance Checks 1.00 S
Run t -1 14 49 6.00 . 6.00
Run 1 - 2 1147 47 5.81 1,00 5.81
fun 2 - 1 1426 50 6.10 1,00
Run 2 - 2 1432 50 6.10 1,00
Run 3 -1 1701 50 . . .
Run 3 - 2 1107 50 6.10 1.00 6.10
Average 6.04 6.04
- 7




ETHANOL CALIBRATION

Location: Anheuser Busch - Location No, 2 Date: 07/21/%4
LEVEL 1

-------- Ethanol
Concentration, ppmvd 2,00
Inj Area 1 8.4
Inj Ared 2 8.4
Mean of Areas 8.4
Deviation 1, % 0.0
Deviation 2, % 0.0
LEVEL 2

-------- Ethanol
Concentration, ppmvd 5.80
Inj Area 1 30
Inj Area 2 30
Hean of Areas 30.0
Deviation 1, % 0
Deviation 2, % 0
LEVEL 3

-------- Ethanol
Concentration, ppmvd 19.0
Inj Area 1 130
Inj Areg 2 131
Mean of Areas 130.5
Daviation 1, % -0.4
Daviation 2, % 0.4

ENTROPY




ETHANOL CALIBRATION

Location: Anheuser Busch - Location No. 3 Date: 07/28/94
LEVEL !

-------- Ethanol
Concentration, ppnvd 2.00
Inj Areg 1 10.5
Inj Area 2 10.9
Mean of Areas 10.7
Daviation 1, % -1.9
Deviation 2, % 1.9
LEVEL 2

-------- Ethanol
Concentration, ppmvd 5.80
Inj Area 1 40
Inj Area 2 43
Mean of Areas 4.5
Deviation 1, ¥ -3.6
Daviation 2, % 3.6
LEVEL 3

-------- Ethanol
Concentration, ppmvd 19.0
Inj Area 1 189
Inj Area 2 187
Hean of Areas 188.0
Daviation 1, % 0.5
Deviation 2, % -0.5

- 9
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Ethanol

2,000 8.90
5.800 32.50
19.000 119,50

ETHANOL
Regression Output:
Constant -4,683185
Std Err of Y Est 0.8729411
R Squared 0.9998876
No. of Observations 3
Dagrees of Freedom 1

X Coefficient{s) 6.528
Std Err of Coef. 0,06918

10
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Area Count

150
140
130
120
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ETHANOL

Location No.1

00 20 40 60 80 100 120 140 160 180 200
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Operator : Gary Mata
Description : FID
Temperature :
Components : met18
Date : 07/26/1994
Time : 09:36:39
-0.750mv 30.000mv
0 0,100 1.06 T
Ethano] R (U N I ———
0 3788 2.89 ;
|
Component Number Retention Area
0 0.100 1.06
0 2.500 88.30
Ethanol 1 2.716 8.59
0 3.783 2.89
4 100.84
12

Ethanol




Low CAL Sm

L OO
Operator : Gary Mata P 00 fFfm
Description : FID d\2iAN Lz
Temperature : :
Components : meti18
Date : 07/26/1994
. Time : 09:46:09
=0.750mv 30.000myv
0 1.968 1.24 -—lk 1,968
Ethano] R EX 9,13 |0 B Ethanol 2.133
R o :
Tk
r
I
H
!
]
Component Number Retention Area
0 1.916 1.08
0 1.966 1.24
0 2.500 88.53
OhanOT 1 2.733 9.13
4 99.98
- 13




SYsTeM Beanlkc

De\2eqy \sguc I

Operator : Gary Mata
Description : FID
Temperature :
Components : meti8
Date : 07/26/1994
Time : 09:54:42
-0.750mvV 30.000mv
0 2500 878 | v DS s
|- ]
i
0 3.816 1.36 55
Component Number Retention Area
0 2.500 84.78
0 3.816 1.36
2 86.14

s

..L““f ‘




Operator
Description
Temperature

Components
Date
Time

0 2.500

0 4.500

Component

Gary Mata
FID

metis8

07/26/1994
10:01:07

-0.750mV

30.000mVv

—

!

o |y
kR
4
N
3

2.50 |
-

Number Retention

0 2.500
0 4.500

Area
114.02
2.51

116.53

15
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SYsTam Bean ic
Ny oo
D\awAa\ssle2

2,500

4.500




MI1D cal ST

Operator : Gary Mata S ¥0pPm
Description : FID :
File : D:\21691\MC1
Components ; metis _
Date : 07/26/1994 _
Time : 10:15:41 .
-0.750mV 25.000mv o
|
I
Ethanol 2.8 .88 | o Ethano]
-
Component Number Retention Area -;
0 2.483 71.39 S
Ethanol 1 2.733 31.98 .
2 103.37

16




Urd CAL STO

Operator : Gary Mata ﬁﬂ)p//”.__
Description : FID ' : o
File : D:\21691\MC2
Components : met18 e
Date : 07/26/1994
. Time : 10:24:08
=-1.500mV 15.000mVv
F
: 1!
Ethanol Coam B | e " Ethanol 12,13
o
|
-
Component Number Retention Area
Q 2.500 46.45
Ethanol 1 2.733 33.23

. 2 79.68




Operator : Gary Mata
Description : FID
File : D:\21691\HC1
Components : meti18
Date : 07/268/1994
Time : 10:42:15
~5.000mV 35.000mv
0 1.450 1.12
Ethano] 1 2716 129.36 : m:m"""m___._______
|
Component Number Retention Area
0 1.450 1.12
v} 2.500 49.47
Ethanol 1 2.716 129.36
3 179.95
18

HIGH CAL sth
.opm

PR

Ethanol i: 2Jﬁ”_; 




Operator : Gary Mata
Description : FID
File : D:\21691\HC2
Components : meti8
_ Date : 07/26/1994
. Time : 10:49:16
-5.000mvV 35.000mV
Ethanol {2700 108.56 e Ethano!
-y
-
|
-4
Component Number Retention Area
0 2.483 50.24
Ethanol 1 2.700 106.56

. 2 156.80

HiGH cac 5TD

19.9PPM
MNeEDS Fa BEf:?f
Leand zamanATt_:‘D_.’

i 2.700




Operator : Gary Mata
Description : FID
File : D:\21691\HC2
Components : metis
Date : 07/26/1994
Time : 10:49:16
-5.900mv 35.000mv
Ethano] 12700 110.40 W I
| :';r
- Eg
Component Number Retention Area
0 2.483 51.60 M
Ethanol 1 2.700 110.40 M
2 162.01
- 20

Ethanol




HiaH cal sTO.

Operator : Gary Mata lﬂ.o opm -
Description : FID S SR
File : D:\21691\HC3 T
Components : meti8
Date : 07/26/1994
. Time : 10:56:46
=5.000my 35.000mV
0 0,950 1.13 — 0 0.95_0
Ethano] oae 158 = I Ethano] v
—
0 4616 2.3 H 0 4818
]
Component Number Retention Area
0 0.950 1.13
0 2.500 30.27
Ethanol 1 2.716 158.44
. 0 4.616 2.31
4 192.16 R
21

ENTROPY




Operator
Description
File
Components
Date

Time

0 0.050

Ethanol { 2. 16

Gary Mata
FID

D:\21691\HC4

metig
07/26/1994
11:03:34

1.05

160.02

PR, T ——— oy ¥ |

=-5.000mVv 35.000mv

|

Component Number Retention

Ethanol

0 OI
o 2.
1 2.

050
500
716

Area

1.056
29.81
160.02

190.88

22
ENTROPY

Ethanol

0 0.050




LOCATIoN AJO. [

Operator : Gary Mata
Description : FID
File : D:\21691\VIR11
Components : meti18
Date : 07/26/1994
. Time : 12:08:10
~1.000mv 10.000mv
. |
5
’
Ethano) 12700 1840 = = Ethano!

. 0 8.200 1.96

0 8.850 1.89

Component
0

Ethanol 1
0
0

- ]
I ok ]
Aty . _,_.....__._s_l.r.n_.r..'-.—‘-'-'—'-‘.-'_'—“ o N

y

Wk P

PRI et

Number Retention

2.483
2.700
8.200
8.650

Area
25.32
18.41

1.96
1.89

47 .57

23

ENTROPY
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Operator
Description
File
Components
Date

Time

0 0.516

Ethanol 1 2,700
0 3.250

0 8.650

Component

Ethanol

4b¢4Zh@IAubm/“

Gary Mata VEnvr / ,Qa”#/
FID I
D:\21691\ViR12 o7 /A&?tzf i
meti8 _
07/26/1994
12:23:37
-1.,.000mV 10.000mv
N |'
.15 Co1
i
)
b
20.45 ——— Ethanol
g 0
;
o
-
S
-
: b
o
— : :!
BEER
2,37 Loy
: ;
—
5
i S|
: }%L

Number Retention

0] 0.516
0 2.466
1 2.700
0 3.250
0 8.650

ENTROPY

Area

1.15
32.13
20.45

1.09

2.37

57.19

24




locAaTrnl A [/

yene A0, | L&
Operator : Gary Mata 2) o d=~w//
Description : FID FY  wpeerron
File : D:\21691\V1R13 S
Components : met18 S
Date : 07/26/1994
. Time : 12:38:29
-1.000mV 10.000mV
. )
S
0 tote 2k |- % 0 1.018
- 1
: -
Ethano! 1 2.608  23.83 = p— Ethanol 1 2.683
Ta———y IT "
0 3,216 1,02 i 0 3.218
| )
3
il
!
. "
]
]
- I
1
]
® —
0 8.850 2.3 Loy 0 8650
— ]
g
:
i
Component Number Retention Area
0 0.800 1.78
0 1.016 1.24
0 2.483 42,86
Ethanol 1 2.683 23.83
0 3.216 1.02
0 8.650 2.31
J'l' 6 73.05

25
ENTROPY




{ OcATION MNO. [

Operator : Gary Mata Vf”;/‘/o' / ) Sun#(
Description : FID ey
File : D:\21691\VIR14 4D wegen
Components : metis8 S '
Date : 07/26/1994 e
Time : 12:53:15 - .
-1.000mVv 10.000mV ‘
; 7 SR
0 0.416 1,15 : i; 0 0416
j
— 1'
Ethanol 12,700 29.53 ::__ - Ethanoi 1- 2.700_‘__
R T 0 3.200
-
R |
e
Lo
|
o
I
o
L
B ®
0 8.633 2,25 ; ir 08838
S
{i
[]
- ;
g
Component Number Retention Area
0 0.416 1.15
0 2.466 46.94
Ethanol 1 2.700 29.53
0 3.200 1.08
0 8.633 2.25
5 80.95




LocATiénd N -/

D.2 Q!
Operator : Gary Mata MWUC/V _
Description : FID [ Sinaerion)
File : D:\21691\V2R11 o
Components : met18 o
_ Date : 07/26/1994
‘l' Time : 13:33:19
-1.000mvV 15.000mV
7
|
N
~: Lu |
Ethano! o700 M s — Ethano) 1 2700
0 3.23 Lar [ f 0 3.2
0 0 167 1 0 4100
0 4.33 1,45 | ; 0 4.3%
0 6.133 RUCRN I 0 6133
Do
® -
Do .
0 8.650 210 | ? 0 8.850
L
—: |
-
Component Number Retention Area
0 2.483 34.71
Ethanol 1 2.700 44 .44
0 3.233 1.31
0 4.100 1.67
0 4.333 1.15
0 6.133 1.06
0 8.650 2.10
<9 7 86. 44
27
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Operator : Gary Mata venT AND . 2 Roné-(
Description : FID .y
File : D:\21691\V2R12
Components : met18
Date : 07/26/1994
Time : 13:48:13
-1.000mVv 15.000mV

0 0.016 1.04

i
L
A |
.
|
Ethano] o0 M| = — Ethano]
. N
0 3.23 .05 [ j
o
C
- g
]
0 8838 18| %
—: &
o
:
|
Component Number Retention Area
0 0.016 1.04
0 2.466 31.70
Ethanol L 2.700 48.62
0 3.233 1.25
0 8.633 1.79
5 84.40

28
ENTROPY




Locazon) ABd./

Operator : Gary Mata Vewt A0-2. /\DUAJ#/
Description : FID £D : SR
File : D:\21691\V2R13 SRS OV
Components : meti8 e e
Date : 07/26/199%94
. Time : 14:03:17
-1.000mV 15.000mv
. q
. \
0 0,766 2.1 : E 0 0,768
— |
Dok
Ethano] 12700 4443 == - Ethanol 110
L] o
-
]
o
Lo
=
° »
0 8.616 e8| ¢ 0 e
— 1 :
|
Component Number Retention Area
0 0.766 2.11
0 2.466 27 .69
Ethanol 1 2.700 44 .43
0 8.616 1.86
4 76.09

29




ZOCAWOU /(/0( /

Operator : Gary Mata Vewt M. 2. @/‘/4/ ;
Description : FID o Sy
File : D:\21691\V2R14 24 ’HJFCW.QQL;_;_
Components : met18 R i EC
Date : 07/26/1994 : ‘
Time = 14:18:28
=1.000mv 15.000mVv
o
Ethano! foan wa | e Ethanol 1oam
RN
Do
0 8816 248 | 1y 0 BiB16
—.
. L
Component Number Retention Area S
0 2.466 27.59 SO
Ethanol 1 2.700 38.84 L
0 8.616 2.48
3 68.91 -

30
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LocaTron) NO. [

Rod # [
Operator : Gary Mata
Description : FID Pa"lZFodMﬁﬂcé' CH/sTK-
File : D:\21691\R1PC1 ,g,mgm,,&)-
Components : meti8 SR
Date : 07/26/1994 st = 5-fopm
.- Time : 14:40:12 o
-1.000mVv 15.000mv ~5.%0 *! ‘]/ L%
0 0.883 1,04 b—i 0 0.883
0 1.666 1.06 : g ¢ 1.666
CR
Ethanol { 2,700 30.28 C Ethano! i 2.700
L. jr'""_
Component Number Retention Area
0 0.883 1.04
0 1.666 1.06
0 2.500 66.08 52lppm
Ethanol 1 2.700 30.28
4 98.47
Recevary Faco v
___...---"""'____-_-_-" -
580-531 . %4
5. €0
31
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Operator : Gary Mata
Description : FID
File : D:\21691\R1PC2
Components : metis
Date : 07/26/1994
Time : 14:46:40
-1.000mV 15.000mV )
0 0.118 1.6 [ {
L
|
0 1.933 1o —: i
Ethano] foane 8 | e F—— Ethano]
| _: r‘
Cod
. f
Component Number Retention Area
0 0.116 1.16
0 1,933 1.01
0 2.483 51.99
Ethanol 1 2.716 29,68 S.3iepmMm
4 83.84
:ng‘/gn,\/ ‘F:ACTO(L,,-
5%0-531 ( -
5.0
32
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LOCATION N
Run & |

Operator : Gary Mata ST e
Description : FID .\ 0 0 o FnFonMANCGE CHSC.
1le : : _
Components : met18 3% NTscron] .
Date : 07/§6/1994 T -<,800fm
Time : 14:52:47 St - N
-1.000mv 15.000mV ‘ -
Ethanol 176 29.89 [ ———— . Ethano] 1 2me
k
Component Number Retention Area
0 2.500 43.32
Ethanol 1 2.716 29.89 5.3\ pprm
2 73.21
. Re coveny Factol
5,8‘@"'5'5' _‘,\: l‘DKL{
/— )
5- %‘O
33
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LocATion 0. |

Operator : Gary Mata Ve T 0.t Ryrez
Description : FID e
File : D:\21691\V1R21 (% \nvecTIo N
Components : met18 o -
Date : 07/26/1994
Time : 15:48:21
=1.000mV 15.000mv
Ethano! oy | Ethano] 1o a0
| AR
—:
-
—
| @
T I %‘ 0688
:
Component Number Retention Area B
0 2.483 23.03
Ethanol 1 2.700 21.97
0] 8.616 1.62
3 46.62




zacaTion 4. |
Yot NO. | dunsz

Gary Mata

Operator

Description : FID 20 | yrerion
File - D:\21691\V1iR22 R
Components : meti8
Date : 07/26/1994
. Time : 16:03:21
-1.000mV 15.000mV
)
0 0.850 123 b 1 0 0.850
z J!__ |
Ethanol 1 2.700 21.30 e —— Ethanol 1 2.790
— 1
—
: ]
o =
oL :
0 8.616 2,07 : 0 8.816
-
Component Number Retention Area
0 0.850 1,23
0 2.483 25.21
Ethanol 1 2.700 27.30
0 8.616 2.07
4 55.81
35
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cecation) Ab. [

Operator : Gary Mata - e M. [ --:EWU#"Z’
Description : FID )
File : D:\21691\VIR23 3"“""’7{"7'“}
Components : metis
Date : 07/26/1994
Time : 16:18:53
=-1.000mVv 15.000mV
—
Ethanol 1o 0.8 | L e Ethano!
| ,"
=
L :
‘ t_ !
o 8.8 18| © f
D
: \
0 11.850 1.55 »._.
: 4
Component Number Retention Area
0 2.483 25.95
Ethanol 1 2.683 10.69
0 8.633 1.53
0 11.650 1.55
4 39.72
36




LocATion NO, |

Operator : Gary Mata Venr. NO. f Byt 2—
Description : FID R Sy
File : D:\21691\ViR24 4/t ageeTro )
Components : meti18 S R
Date : 07/26/1994
. Time : 16:34:07
-1.,000mVv 15.000mv
o
| 1{
Ethano! G 1002 | = Ethanol R
0 3.850 1,13 l 0 3.850
hh . .
;
i
}
0 623 128 | ¢ t 0 623
0 6.700 100 | [ 0 6700
o -
0 8.0 239 | »{ 0 8.800
0 11,116 1.83 | 1 0 11.118
0 11,663 | 0k 0 11.883
0 12.033 B 0 12.033
0 12,218 | F 0 12.218
Component Number Retention Area
0 2.483 25.94
Ethanol 1 2.700 10.02
0 3.850 1.13
0 6.233 1.28
0 6.700 1.00
0 8.600 2.39
0 11.116 1.53
0 11.683 1.33
. 0 12.033 1,72
0 12.216 2.42
10 37 a4s.77

ENTROPY




Operator
Description
File
Components
Date

Time

AF s 04 29 30 B2

0 0.218

Ethanol 1 2.700

0 8.633

0 .43

Component Number Retention Area

Ethanol

Locazion) /W-/ ‘_ -

Gary Mata VWT#Z-,[ ’?‘/’Uﬂz
FID o7
D:\21691\V2R21 / “4@$??Z70A{
meti8 RN

07/26/1994 e
17:02:28

-1.,000mV 15.000mv
N I

. I—“——“—\;

ay | o Ethanol toam -

T

T

1.51

i1

1.76

0.216 4.69
2.483 20.41
2.700 12.49
8.633 1.51
9.433 1.76

0O0-=00

40.87

38
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locazzon] AD./

Operator : Gary Mata V;";m 2 flonde
Description : FID
File : D:\21691\V2R22 yrscrrons
Components : meti8 S
Date : 07/26/1994
_ ‘I' Time : 17:17:48
-1.000mV 15.000mV
0 0.150 1.00 [~ 7 0 0.150
-
R N it 0 2.533
Ethano] ORI - X ) Ethano] 1 2.750
S
=
e+ ]
Lo
co
- 1
0 8683 168 | } 0 .68
S i
B 15'

Component Number Retention Area
0 0.150 1.00
0 2.533 21.22
Ethanol 1 2.750 22.93
0 8.683 1.69
4 46.83
39
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Operator
Description
File
Components
Date

Time

Ethanol 12,700

0 8.633

Component

Ethanol

Gary Mat
FID
D:\21691
met18
07/26/19
17:32:52

a
\V2R23
94

15.000mVv

32.13

1,43

-1.000my
d

———e e m—
- i

Number Retention

2.483
2.700
8.633

ENTROPY

Area

20.39
32.13
1.43

53.96

40

Ethanol

Locazion) A/ﬂ /
VG?UT /l/d 2 /?an]f 2




(ocaTon NO. (

Operator : Gary Mata UsnuT NO. ;2 Kont2
Description : FID '
File : D:\21691\V2R24 Lth \wgscrion
Components : meti18 T
Date : 07/26/1994 .
. Time : 17:48:11 -
NeEDS B BE€
=1.000mV 25,000mv ﬁ%ﬁyﬁﬂﬂﬁﬂﬁ7zﬂ)
Ethanol o700 8.9 L, _— - Ethanol 2,700
Ethanol 13033 283 | [ Ethanol 1 3.0
|- L
2
—
0 0.633 1.4 0 8833

Component Number Retention Area
0 2.483 21.21
Ethanol 1 2,700 82.93
Ethanol 1 3.033 2.63
0 8.633 1.64
4 108. 41

41
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Re(NENGIATIon

Locatwen ND . l

Operator : Gary Mata MR S
Description : FIQ \ Vst N0a2<.399f3>
File : D:\21691\V2R24 U | NT ST
Components : met18 i@t@”?étﬁ.:
Date : 07/26/1994 o e _
Time : 17:48:11 _;qi ks ‘l'
-1.000mV 25,000mV Lol R
E{:ano} } %';gg 8}.;; L —_— E::&M} : g.;gg
no . : : — " e FER ,
0 3.08 2.63 | (r 341
-
o
L ]

0 8,633 1.64

Component Number Retention Area
0 2.483 21.21
Ethanol 1 2.700 81.71 M
Ethanol 1 2.783 1.22 M
0 3.033 2.63
0 8.633 1.64
5 108. 41 "
42
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‘@%M&Wc@ (Heu<

Operator : Gary Mata Runst 2.
Description : FID [ (NSCTien
File : D:\21691\R2PC1 _KOPPM
Components : meti8 sTD =§. 00 rt
Date : 07/26/1994 DR
o Time : 18:14:21 Recveny = 516 oo 34.07,
_ %0 /- ¢
—-1.000mV 15.000mv

i

r—% L__u_m—

Ethanol 1 2,733 28.65 — ] Ethanol 1 2,13
|'J.f""'""
%
l'

Ccomponent Number Retention Area
0 2.500 12.89 ,
Ethanol 1 2.733 28.65 5.6 pP™
2 41 .54

Recoveny Factoll
Kecovely v

57516 4 /9@ = |1
T 5.¥ o~

.

43
ENTROPY




Operator : Gary Mata
Description : FID
File : D:\21691\R2PC2
Components : me;18/ TS
Date : 07/26/1994 o AT
Time : 18:20:15 WRecovery = 500
5.%0
~1.000mv 15.000mV X
Ethano] P e | = Ethano!
Component Number Retention Area
0 2.500 5.51
Ethanol 1 2.733 28.46 5.elppm
2 33.97 N
Z?gboung Cacole
5.80 -~ 5.0
5.80
44




%éﬂﬁamﬂ4ma§ <

un
Operator : Gasy Mata Rg:g Z' o
Description : FI rNTEC
File : D:\21691\R2PC3 STh: o800 “on
" Components : met18 = 5. PPm ]
Date : 07/26/1994 AU
. Time : 18:27:03 R€CDV€n‘{= ét.ﬂ’ 120 = 33.612
e X -
6.{0 . .
-1.000mvV 15.000mV
I
S |
Ethano 12,73 7.2 | b e Ethano 12,73
! r_
Component Number Retention Area
0] 2.500 5.70
Ethanol 1 2.733 27.22 .85 pem
2 1 32.92

f--'-‘w
?é’ coleny Tmerole
I

5.50-4-¥S :
. 5.80 + _z'___ /‘”’._




Bl colANCE CHSTIC

Operator : Gary Mata 2”0#’2/
Description : FID
File : D:\21691\R2PC4 4B Tscror)
Components : met18 sth = SS’OPF/'\
Date : 07/26/1994 ? .
Time : 18:32:59 SCOUEWf = __,9;_ ,od -
-1.000mV 15.000mV
01000 1.8 [ 0o
I |
Ethanol 12738 31,59 Ff ; Ethanol 1 2133 -
Component Number Retention Area
0 1.000 1.18
0 2.483 7.04
Ethanol 1 2,733 31.59  5.02ppm
3 39.81
Eéca\fﬂ‘{ Facon-
5.0 e
——— + = 7.

P

46

ENTROPY




Operator
Description
File
Components
Date

. Time

Ethanol 12118
0 3.250
0 5.533

0 8.850

Component

Ethanol

Gary Mata
FID
D:\21691\ViR31
met18
07/26/1994
18:56:40
-1,000mV
v
-
23.06 L; ?—_
o
: [
]
1.3 | T
©
— - 1
—
Lo
1,29 : "
‘_f_ {
Fn? ;

Lo caTiod NO .|

UénJT,UO./_fQUUnCS
|3 ngeetion)

15.000myv

Ethano!

Number Retention

0 2.483
1 2.716
0 3.250
0 5.533
0 8.650

Area

14.33
23.06

41.45
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2.118

- 3,250

5,533

8850




Lomﬁoq__' N/

Operator : Gary Mata Vew7 A0,/ Ront3
Description : FID B ey
File : D:\21691\ViR32 TArISCTion)
Components : meti8 . -
Date : 07/26/1994 L.
Time : 19:11:32 .
-1.000mV 15.000mV B
. 4
E i
Co :
©k
0
Ethano] {o2me 26.97 L.f e Ethano]
|
{
]
-
:
| e ,
0 8.85  1.62 ir o
Component Number Retention Area | .
0 2.483 17.75
Ethanol 1 2.716 26.97
0 8.650 1.62 o
3 46.34 L




Operator : Gary Mata ‘ it o
Description : FID - 3% NTecrion)
"File : D:\21691\VIR33 _ - T
Components : meti8 - -
Date : 07/26/1994 o
.- Time : 19:26:30 '
-1.000mV 15.000mV
Y
Ethanol R T XN Ethanol R
]
@ ‘ j[
0 8833 ras | o I 0 8633
Component Number Retention Area
0 2.483 17.41
Ethanol 1 2.716 28.32
0 8.633 1.26
3 46.99
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locazzonl AD. /

Operator : Gary Mata me /‘/CL/"/%U/U#_?
Description : FID A L e
File : D:\21691\VI1R34 7 Agcz7700)
Components : meti8 SR
Date : 07/26/1994 .
Time : 19:42:03 "~ .
-1.000mV 15, 000my
[
Ethano! {oam0 3 —_— Ethano] RIR
0 3200 105 [ 3 0 3.200
N
-
| 1
C ot
|
0 8.633 184 | : i
- ]
3 1 =

Component Number Retention Area
0 2.466 19.77
Ethanol 1 2.700 37.34
0 3.200 1.05
C 8.633 1.84
4 60.01
50




ocazion B[

Operator : Gary Mata VeWT AD. 2 Run# 3
Description : FID 5
File : D:\21691\V2R31 [ ing&czion
Components : meti8
Date : 07/26/1994
Time : 20:03:26
-1.000mv 15.000mV
i
L
. II“‘
Ethanol 1 2718 24.11 R —— Ethano! 1 2.6
_: l['
o
—- 5
—
{
0 8.266 1.07 ___: 5 0 8.266
o
: }1
: ll |
| |
Component Number Retention Area
0 2.483 18.54
Ethanol 1 2.716 24 .11
0 8.266 1.07
3 43.73
ol

ENTROPY



Locazrn) O/

: ¥
Operator : Gary Mata ngﬁf 0. 2 A? :
Description : FID