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. Emisgion Test Report Review Checklist--Short.Form

Reviewer: ﬁﬂlAN SHRAGER
Review Date: 9/!4-!‘14—

A. Background Information
1. Facility name: _(Cop@S
Location: _Gorben, CO
2 Source category: _MALT BEVERAGES
3. Test date: 4f21(a3, ®/31[93
4., Test sponsor: _(oolS
5
6

- P e
Testing contractor: HAir Lptltion /594"51‘1,. Lre.

Purpose of test: Lmra € _/@V_QJ_ZM
ﬁ.f au_m&_pexes eans
. bolldutants meas .ured (include te«sc methad and iadicate
.4 . if valid): Vo — Method Z54
li'. | b . M'{C& to QJAQ_M{ VS'I\-A_J{_

[ . foctor of 2.506 ik ge_\JL
: . o co by on
: ' ..Jl/ { rmed on sawme nstrmenT.

8. Process overview: Attach a process description and a

= block diagram. Idlentify processes tested with letters
from the beginning of the alphabet (A, B, C, etc...)}
and APC syctems with letters from the end of the

alphabet (V W, X, etc...). Also identify test
locations with Arabic numerals (1,2,3, ...). Using the
ID symbols from the diagram, complete the table below.
: i Emisgions tested
Test \ + { Process
I | D Uncontrolled | Controlled APCD (controlled emissions only)
l‘ . 5 = A
’ ' ID:
Cn/slaer : Model #: :
: e | g " ID: y
7 5&‘#/ A N4 . | Wates sprays
Cridhe Mod'i #:

A A o e —— 0 _wra T e

it I

S
AP

Model #:
. iD:

Type:

Model #:
ﬁ%—_———m-ﬁﬂ—'——_ ————




B.

Process Information .

1. Provide a brief narrative description of the process
and attach process flow diagram. (Note: If the process
description provided in the test report is adequate,
attach a copy here.)




~ COORS REPORT 13 TEST DATA SUMMARY

D. Emission Data/Mass Flux Rates/Emission Factors

Values reported
Test ID Parameter Units Run 1 Run 2 Run 3
1 |Stack temperature Deg F
BOTTLE Moisture % ASSUMED 0
CRUSHER Oxygen % ASSUMED 20.9%
Volumetric flow, actual acfm
Volumetric flow, standard dscfm 1579 1610 1667
Isokinetic variation % NA NA NA
Production rate: DATA ON LBS/CRUSH CRUSHES/HR 2.00 4.74 250
NOT PROVIDED
Pollutant concentrations:
TOC as propane | ppmwv 417 57.7 | 47.2 |
Pollutant mass emissions: :
TOC as propane Ib/hr 0.452 0.638 0.540
Ethanol {conversion=2.506) Ib/hr 1.13 1.60 1.35
Emission factors; Average
TOC as propane Ib/crush 0.226 0.135 0.216 0.192
ETHANOL Ibferush 0.567 0.338 0.542 0.482
Values reported
Test ID Parameter Units Run 1 Run 2 Run 3
2 Stack temperature Deg F
BOTTLE Moisture % ASSUMED 0
CRUSHER Oxygen % ASSUMED 20.9%
'WITH WATER Volumetric flow, actual acfm
SPRAYS AND Volumetric flow, standard dscfm 1198 1281 1343
MODIFICATIONS |Isokinetic variation % NA NA NA
Production rate: DATA ON LBS/CRUSH CRUSHES/HR 3.00 4.00 3.95
NOT PROVIDED
Pollutant concentrations;
TOC as propane ippmwyv 19.1 224 | 22 |
Pollutant mass emissions:
TOC as propane Ib/hr 0.157 0.197 0.203
Ethanol {conversion=2.506) Ib/hr 0.394 0.484 0.508
Emission factors: : Average
TOC as propane Ib/crush 0.0524 0.0493 0.0514 0.0510
ETHANOL Ib/crush 0.131 0.123 0.129 0.128
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PC: CB30148

Introduction

Air Pollution Testing, Inc. was contracted by Coors Brewing Company to conduct a series of
source emissions tests on the two atmospheric vents of the crushed can conveyer unit at the
Golden, Colorado facility. The purpose of the testing was to determine mass flow rates for
volatile organic compounds (VOCs), believed to be primarily ethanol, at the two locations. The
upper duct {Stack #1) was flowing ambient air from the crusher room, and the lower duct {Stack
#2) was flowing air directly from the crushed can conveyer. The testing was conducted October
21, 1993 and observed by Mr. Charles Cox of the Colorade Department of Health, Air Pollution
Control Division (CDH, APCD). '
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PC: CB30148

Summary of Procedures

Testing was conducled in accordance with EPA methods 1, 2, 3, 4 and 25A as detailed in Code
of Federal Regulations, Title 40, Part 60, Appendix A. Methods | and 2 were used to determine
the volumetric flow rate in the ducts. Methods 3 and 4 were used to determine the oxygen,
carbon dioxide, and moisture content of the duct gases. Method 25A was used to delermine the
concentration of VOCs. The data from the aforementioned methods was then combined to
determine mass flow rates of VOCs for each location for each of three sixty-minute sample runs.

Each sixty-minute method 25A sampling period consisted of extracting a gas sample from the
ducts through heated sample lines and running them directly into the inlet ports of two JUM
Model 3-100 Flame Ionization Analyzers with a range of O to 100 ppm full-scale selected. The
Stack #2 analyzer was also calibrated and switched to 0 to 1000 ppm fulj-scale for occasional
off-scale peak readings. The organic concentration (expressed as parts per million on a volume
basis as propane) was displayed on the front panel of the analyzers and recorded on a strip chart.
At the beginning of the test program, the analyzers were calibrated with zero air and a 95.5 ppm
propane calibration gas, and then challenged with 44.2 ppm and 15.24 ppm propane calibration
gases o verify linearity of response. Following each sampling period, the analyzers were again
challenged with the zero air and the calibration gas closest to the average stack concentration for
the previous sampling period to quantify zero and span drift for the previous period. The
analyzers were recalibrated at this point as necessary. Additionally, the Stack #2 analyzer was
challenged with 301.6 ppm propane calibration gas to verify the linearity of the analyzer's range
multiplier. To ensure accurate data collection, ali calibration gases were prepared and certified
in accordance with EPA Protocol 1, and were introduced to the analyzers at the sampling probe
lips at ambient pressure. The recorded data from each sampling period were averaged in one
minute increments, with all data corrected for analyzer span and zero drift.

Concurrent with each method 25A sampling period, a temperature and differential pressure
traverse of the ducts was conducted in accordance with method 2 along a grid of sampling points
determined in accordance with method 1. Method 3 Orsat measurements of an integrated Tedlar
bag sample from Stack #2 were taken to determine concentrations of oxygen and carbon dioxide.
Stack #1 gas was assumed 1o contain ambient concéntrations of carbon dioxide (0.0%} and

‘oxygen (20.9%). Water vapor concentration was measured in accordance with Method 4 for

Stack #2. The ambient air flow in Stack #1 was assumed 10 have negligible moisture content.
The molecular weight (calculated from the oxygen, carbon dioxide, and water vapor content)

was combined with the differential pressure and temperature dala to calculate the velocity and
volumetric flow rate of the duct gas in each duct. ‘
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PC: CB30148

Additional Notes
Moisture Data

The Method 4 moisture measurement for Stack #2, run #1 was disregarded as it was apparent
that beer droplets had biased the sample. An average of run #2 and run #3 is used for run #1 in
the Results section to provide a more accurate characterization. This procedure was approved by
the CDH, APCD observer. |

Velocity Data

The Methods 1 and 2 velocity traverses were only performed on each stack for runs #1 and #2.
The average of runs #1 and #2 was used for run #3. This procedure was approved by the CDH,
APCD observer. '

YOC Data

In the results section, mass flow rates of VOCs are presented in terms of pounds per hour as
propane and pounds per hour as ethanol. The propane values are calculated directly from the
analyzer and flow data, and make no assumptions as to the molecular species of the organic
compounds. The ethanol values use an empirical constant of 2.506 to convert mass per volume
concentrations of propane data to ethanol. The constant was determined experimentally in an
earlier testing program using the same flame ionization analyzers used in the current program.

page 3




PC: CB30148

Results

The results of the testing are presented in the following tables. Any testing parameters not found |
in the tables are presented in Appendix 1 - Sample Calculations / Testing Parameters.

The following abbreviations are used in Table 1:
dscfm - dry standard (1 atmosphere pressure, 68 °F) cubic feet per minute
vol. % - volume percent, wet basis

ppmv - parts per million, wet volume basis
Ib/hr - pounds per hour

page 4




PC: CB30148
Run # 1 2 3 Average
start time 09:10 -10:45 12:00
stop time 10:10 11:45 13:00
Stack #1
stack flow (dscfm) 1774 1860 1817 1817
water vapor (vol. %) 0.00 0.00 0.00 0.00
VOC conc. (ppmv) 6.2 . 7.7 8.5 7.5
VOC emissions (Ib/hr as propane) | 0.076 0.098 0.106 (0.093
VOC emissions (Ib/hr as ethanol} | 0.19 0.25 0.27 0.23
Stack #2
stack flow (dscfm) 3670 3488 3579 3579
water vapor (vol. %) 0.95 0.74 1.16 0.95
VOC conc. (ppmv) 46.4 57.5 394 47.8
VOC emissions (Ib/hr as propane)| 1.2 1.4 (.98 1.2
VOC emissions (Ib/hr as ethanol) | 3.0 3.5 2.4 3.0

Table 1 - VOC Mass Flow Results

Stacks #1 and #2

page 5
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Testing Parameters
Sample Calculations




Coors Brewing Company
Crushed Can Conveyor - Stack #1
10-21-93 '

VOC Mass Emission Rates

Field Data

start time

stop ime

VOC conc. (ppm wet)

% H20*

volumetric flow rate (dscfm)*
total time (min)

volume beer (gal)**

volume water (gal)**

volume beer + volume water (gal)

Calculations

VOC emissions (Ib/hr as bropane)

VOC emissions {tons/year as propane)****
VOC emissions (tb propane/gallon of beer)
VOC emissions (Ib propane/gallon of mix)

VOC emissions (lb/hr as ethanol)***
VOC emissions (tons/year as ethanol)***
VOC emissions (Ib cthanol/gal beery***
VOC emissions (Ib ethanol/gal mix)***

* - from concurrent flow data collected in accordance with methods 1-2 sampling.

Run #1
09:10
10:10

6.2
0.0
1774
75
479
71
550

0.076
0.331
0.0002
0.0002

0.189
0.829
0.0005
(.0004

** - provided by Coors Brewing Company personnel
***. mass emission calculations expressed as ethanol use empirical conversion factor of 2.506

Run #2
10:45
11:45
7.7

0.0
1860

15

17

0.098
0.431
0.0066
0.0058

0.246
1.079
0.0164
0.0145

**** . tons/year calculations use 8760 hours per year operation.

Run #3
12:00
13:00

85
0.0
1817

337
54.6
3916

0.106
0.464

+0.0003

0.0003

0.266
1.164
0.0008
0.0007

Averages

7.5

0.0

1817

65

277

43

320

0.093

0.409

0.0024

0.0021

0.234

1.024

0.0059

0.0052




Coors Brewing Company
Crushed Can Conveyor - Stack #2
10-21-93 :

YOC Mass Emission Rates

Lleld Data

start time

Stop time ,

VOC conc. {ppm wet)

% H20*

volumetric flow rate {(dscfm)*
total time (min)

volume beer (gal)**

volume water (galy**

volume beer + volume water (gal)

Calculations

VOC emissions (Ib/hr as propane)

VOC emissions (tons/year as propane)****
VOC emissions (1b propane/gallon of beer)
VOC emissions (1b propane/gallon of mix)

VOC emissions (Ib/hr as ethanol)***
VOC emissions (tons/year as ethanol)***
VOC emissions (Ib ethanol/gal beer)***
VOC emissions (Ib ethanol/gal mix)***

* _ from concurrent flow data collected in accordance with methods 1-4 sampling.

Run #1
09:10
10:10

46.4
0.95
3670
75
479
71
550

118
5.17
0.0031
0.0027

296
13.0
0.0077
0.0067

** _ provided by Coors Brewing Company personnel
**£_mass emission calculations expressed as ethanol use empirical conversion factor of 2.506
**** - tons/year calculations use 8760 hours per year operation. '

Run #2
10:45
11:45

57.5
0.74
3488

15

17

1.39
6.08
0.0925
0.0816

3.48
15.2
0.2318
0.2045

Run #3
12:00
13:.00

394
1.16
3579

337
54.6
391.6

0.98
'4.29
0.0029
0.0025

2.45
10.8
0.0073
0.0063

Averages

47.8

0.95

3579

65

277

43

320

1.18

5.18

0.0328

0.0289

2.96

13.0

0.0823

0.0725




Coors Brewing Company
Crushed Can Conveyor - Stack #1
10-21-93

EPA Methods 1-2 : Determination of Volumetric Flow Rate and Molecular Weight

Fjeld Data

stack temp. (oF)
barometric pressure (mbar)
barometric pressure (" Hg)
static press. (in. water)
oxygen (%)

carbon dioxide (%)

(delta p)r1/2

pitot tube constant

stack diameter (inches)

Calculations

molecular weight {dry)
gas velocity (fi/sec)
gas flow {acfm)

gas flow (dscfm)

* - average of runs #1 and #2 used for run #3.

Run #1

66

837
24.722
9.2
209
0.0
0.7259

0.84

12.0
Run #1

28.836
442
2082
1774

Run #2

78

837
24.722
9.2
209
0.0
0.7697
0.84
12.0

Run #2

28.836
474
2233
1860

Run #3

N/A*
N/A*
NIA*
N/A*
N/A*
N/A*
N/A¥*

0.84

12.0

Run #3

NIA*
N/A*
N/A*
N/A*

Averages

72

837

24.722

9.2

20.9

0.0

0.7478

0.84

12.0

Averages

28.836

45.8

2157

1817




Coors Brewing Company

Crushed Can Conveyor - Stack #2

10-21-93

EPA Methods 1-4 : Determination of Volumetric Flow Rate and Molecular Weight

Field Data

start time

stop time

sample volume (ft3)
sampling time (minutes)
stack temp. (oF)

meter temp, (0F)
barometric pressure (mbar)
barometric pressure (" Hg)
static press. (in. waler)
moisture {(grams)

oxygen (%)

carbon dioxide (%)

delta H

{delta p)*1/2

meter box Y

delta H@

pilot tube constant

stack diameter (inches)

Calculations

sample volume (dscf)
moisture volume (scf)
moisture content (%/100)
molecular weight (dry)
molecular weight (actual)
gas velocity (ft/sec)

gas flow (acfm)

gas flow (dscfm)

Run #1

N/A*
N/A*
N/A*
NIA*
66

. N/A*
837
24.722
8.6
N/A*
20.5
0.0
N/A*
1.5140
1.0257
1.78
0.84
12.0

Run #1

N/A*
N/A*
N/A*
N/A*
N/A*

02.4
4355
3670

Run #2

10:45
11:15
26.474
30

78

77

837
24.722
86

35
20.5
0.0

2.0
1.4530
1.0257
1.78
0.84
12.0

Run #2

22.186
0.165
0.0074
28.820
28.740
89.7
4225
3488

Run #3

12:00
12:30
25715
30
NIA**
94

837
24.722
N/A**

52

20.5
0.0
20

N/A**
1.0257

1.78

0.84

12.0

Run #3

20.888

0.245
0.0116
28.820
28.695
N/A**
N/A**
N/A**

* - average of moisture train data from runs #2 and #3 was used for run #1.

** _ velocity traverse average of runs #1 and #2 used for run #3.

Averages

26.095

30

72

86

837

24.722

8.6

4.4

20.5

0.0

2.0

1.4835

1.0257

1.78

0.84

12.0

Averages

21.537

0.205

0.0095

28.820

28.717

91.0

4290

3579




Coors Brewing Company
Crushed Can Conveyor - Stack #1
19-21-93

Method 25A : Measurement of Total Organic Concentration Using a Flame

" lonization Analyzer

Strip Chart Data

Run #1

Zero (%FS) Span (%FS)
Start 09:10 0.0 8.0
Stop 10:10 -1.0 7.0

point# %FS VOC ppm VOC point #

Actual Span (ppm)
15.24

%FS VOC  ppm VOC

] 3.0 . 6.7 31 2.5 5.7
2 3.0 6.7 32 2.5 5.7
3 3.0 6.7 33 2.5 5.7
4 3.0 6.7 34 2.5 5.7
5 3.0 6.7 35 2.5 5.7
6 3.0 6.7 36 2.5 5.7
7 3.0 6.7 37 2.5 5.7
8 3.0 6.7 38 2.5 5.7
9 3.0 6.7 39 25 5.7
10 3.0 6.7 40 25 5.7
11 3.0 6.7 41 2.5 5.7
12 3.0 6.7 42 2.5 5.7
13 2.5 5.7 43 2.5 5.7
14 2.5 57 44 2.5 5.7
15 25 57 45 2.5 5.7
16 25 5.7 46 2.5 57
17 25 5.7 47 2.5 57
18 25 5.7 48 2.5 5.7
19 2.5 5.7 49 2.5 5.7
20 2.5 5.7 50 2.5 5.7
21 25 5.7 51 3.0 6.7
22 2.5 5.7 52 " 30 6.7
23 2.5 57 53 3.0 6.7
24 2.5 5.7 54 3.0 6.7
25 25 57 55 3.0 6.7
26 25 5.7 56 3.5 7.6
27 2.5 5.7 57 35 7.6
28 2.5 57 58 4.0 8.6
29 2.5 57 . 59 4.0 8.6
30 2.5 5.7 60 4.5 9.5
averages: 27 6.1 28 6.3

Drift Cal. Avg. VOC (ppm as propane




Coors Brewing Company

Crushed Can Conveyor - Stack #1

10-21-93

Method 25A : Measurement of Total Organic Concentration Using a Flame

Ionization Analyzer

Strip Chart Data

Run #2
Zero {(%FS) Span (%FS) Actual Span (ppm)
Start 1 10:45 .10 7.0 1524
Stop 11:45 -1.0 7.0
point# %FS VOC ppm VOC point# %FSVOC ppm VOC
1 40 9.5 31 35 8.6
2 40 9.5 32 35 8.6
3 35 8.6 33 35 8.6
4 3.5 8.6 34 35 8.6
5 35 8.6 35 30 7.6
6 3.0 7.6 36 30 7.6
7 3.0 7.6 37 30 7.6
8 3.0 7.6 38 3.0 7.6
9 3.0 1.6 39 30 7.6
10 3.0 76 40 30 76
11 3.0 1.6 4] 2.5 6.7
12 3.0 7.6 42 25 6.7
13 3.0 7.6 43 25 6.7
14 35 8.6 44 25 6.7
15 3.5 8.6 45 2.5 6.7
16 35 8.6 46 3.0 7.6
17 35 8.6 47 2.5 6.7
18 35 8.6 418 2.5 6.7
19 35 86 49 2.0 57
20 35 8.6 50 2.0 5.7
21 4.0 95 51 20 5.7
22 4.0 9.5 52 2.0 57
23 4.0 9.5 53 20 57
24 40 95 54 2.0 57
25 40 9.5 55 2.0 5.7
26 4.0 9.5 56 2.0 5.7
27 4.0 95 57 2.0 5.7
28 40 95 58 2.0 5.7
29 4.0 9.5 59 2.0 57
30 4.0 9.5 60 2.0 5.7
averages: 36 8.7 26 6.8
Drift Cal. Avg. VOC (ppm as propane) 7.7




Coors Brewing Company

Crushed Can Conveyor - Stack #1

10-21-93

Method 25A : Measurement of Total Organic Concentration Using a Flame

Tonization Analyzer

Strip Chart Data

Run #3
Zero (%FS) Span (%FS) Actual Span {(ppm)

Start 12:00 -1.0 7.0 15.24
Stop 13:00 -1.0 7.0

point# %FSVOC ppm VOC point# %FSVOC ppm VOC

1 35 8.6 31 25 6.7

2 35 8.6 32 25 6.7

3 35 86 33 .25 6.7

4 35 8.6 34 25 6.7

5 35 8.6 35 2.5 6.7

6 35 8.6 36 2.5 6.7

7 35 8.6 37 4.0 9.5

8 4.0 9.5 38 4.0 9.5

9 4.0 95 39 4.0 9.5

10 4.0 9.5 40 4.0 9.5

11 4.0 9.5 41 40 95

12 4.0 95 42 40 9.5

13 4.0 9.5 43 4.0 95

i4 35 8.6 44 4.0 95

15 3.5 8.6 45 3.5 8.6

16 3.5 3.6 46 3.5 8.6

17 35 86 47 3.0 7.6

18 3.0 7.6 48 3.5 8.6

19 3.0 1.6 49 40 9.5

20 3.0 7.6 50 4.0 9.5

21 3.0 1.6 51 40 9.5

22 3.0 7.6 52 4.0 9.5

23 2.5 6.7 53 40 9.5

24 25 6.7 54 4.0 9.5

25 3.0 7.6 55 4.0 9.5

26 3.0 7.6 56 4. 95

27 3.0 7.6 57 4.0 9.5

28 3.0 7.6 58 35 8.6

29 2.5 6.7 59 35 8.6

30 2.5 6.7 60 35 8.6

averages: 3.3 8.2 36 8.7
Drift Cal. Avg. VOC (ppm as propane 8.5




Coors Brewing Company

Crushed Can Conveyor - Stack #2

10-21-93

Method 25A : Measurement of Total Organic Concentration Using a Flame

Ionization Analyzer

Strip Chart Data

Run #1
Zero (%FS) Span (%FS) Actual Span (ppm)
Start 09:10 0.0 47.5 95.5
Stop 10:10 0.0 47.0
point# %FSVOC ppm VOC point# %FSVOC ppm VOC
1 30.0 60.6 31 35.0 70.7
2 23.0 46.5 32 22.5 45.5
3 220 44 5 33 17.0 344
4 19.0 38.4 34 13.5 213
5 16.0 323 35 12.0 24.3
6 17.0 344 36 11.0 222
7 155 313 37 19.5 394
8 20.0 404 38 14.0 283
9 15.0 30.3 39 11.0 222
10 15.0 303 40 10.0 20.2
11 12.0 243 41 10.0 20.2
12 13.0 26.3 42 10.0 20.2
13 13.0 263 43 22.0 44 5
14 13.5 273 44 20.0 40.4
15 12.0 243 45 18.0 36.4
16 17.0 34.4 46 10.5 21.2
17 16.0 32.3 47 9.5 19.2
18 13.5 273 48 85 17.2
19 12.5 25.3 49 9.0 18.2
20 11.5 23.2 50 - 7.0 34.4
21 160.0 3234 51 19.0 38.4
22 160.0 3234 52 17.0 34.4
23 70.0 141.5 53 16.0 32.3
24 51.5 104.1 54 125 253
25 36.5 73.8 55 11.0 222
26 29.0 58.6 56 14.0 28.3
27 22.5 45.5 57 18.0 364
28 220 445 58 13.0 26.3
29 32.0 64.7 59 12.0 24.3
30 23.5 47.5 60 12.5 25.3
averages: 31.1 62.9 14.8 30.0
" Drift Cal. Avg. VOC (ppm as propane 46.4




Coors Brewing Company
Crushed Can Conveyor - Stack #2
10-21-93

Method 25A : Measurement of Total Organic Concentration Using a Flame

Ionization Analyzer

Strip Chart Data

Run #2
Zero (%FS) Span (%FS) Aclﬁal Span (ppm)
Start 10:45 0.0 47.0 95.5
Stop 11:45 0.0 45.0
point# %FSVOC ppm VOC point # %FSVOC ppm VOC
1 7.0 14.5 31 12.0 249
2 6.5 13.5 32 10.0 20.8
3 7.0 14.5 33 10.0 20.8
4 6.5 13.5 34 9.5 19.7
5 6.5 13.5 35 110.0 2284
6 7.0 14.5 36 80.0 166.1
7 7.0 14.5 37 39.0 81.0
8 7.0 14.5 38 50.0 103.8
9 7.0 14.5 39 27.0 56.1
10 7.0 14.5 40 21.5 4.6
11 7.0 14.5 4] 18.0 174
12 40.0 83.0 42 15.0 311
13 41.0 85.1 43 15.0 1.1
14 - 345 71.6 44 14.0 20.1
15 25.0 51.9 45 260.0. 539.8
16 15.0 311 46 120.0 249.1
17 180 - 374 47 90.0 186.8
18 11.0 22.8 48 60.0 124.6
19 8.5 17.6 49 35.5 73.7
20 355 73.7 50 25.0 51.9
21 24.0 49.8 51 20.5 42.6
22 20.5 426 52 18.0 374
23 13.0 27.0 53 16.0 332
24 9.0 18.7 54 16.5 34.3
25 80.0 166.1 55 13.0 27.0
26 8.0 16.6 56 12.5 26.0
27 95 19.7 57 10.0 20.8
28 10.0 20.8 58 940 18.7
29 10.0 20.8 59 8.0 16.6
30 20.0 41.5 60 8.0 16.6
averages: 16.9 352 384 79.8

Drift Cal. Avg. VOC (ppm as propane 57.5




Coors Brewing Company
Crushed Can Conveyor - Stack #2
10-21-93

Method 25A : Measurement of Total Organic Concentration Using a Flame

Ionization Analyzer

Strip Chart Data

Run #3

Zero (%FS) Span (%FS)
Start 12:00 0.0 45.0
Stop 13:00 0.0 49.0

Actual Span (ppm)
"955

point# %FSVOC ppm VOC point# %FS VOC  ppm VOC

1 9.0 18.3 31 17.5 35.6
2 11.0 224 32 17.0. 345
3 13.0 264 33 27.0 549
4 15.5 315 34 230 46.7
5 10.0 20.3 35 12.0 244
6 150 30.5 36 14.0 284
7 10.0 203 37 10.0 20.3
8 18.0. 36.6 38 12.0 244
9 16.0 325 39 10.0 20.3
10 13.5 274 40 12.5 254
11 10.0 203 41 14.5 29.5
12 8.0 16.3 42 12.0 244
13 13.5 274 43 - 2.0 18.3
14 19.0 38.6 44 8.5 17.3
15 12.5 254 45 8.0 16.3
16 I1.5 234 46 8.0 16.3
17 13.0 264 47 8.0 16.3
18 13.0 26.4 48 11.5 234
19 10.0 20.3 .49 19.0 38.6
20 9.0 18.3 50 13.5 274
21 12.5 254 51 27.0 54.9
22 230.0 467.3 52 10.5 21.3
23 £0.0 162.6 53 8.0 16.3
24 41.5 843 54 12.0 244
25 30.0 61.0 55 16.0 325
26 23.0 46.7 56 16.0 325
27 20.0 40.6 57 17.0 345
28 40.0 813 58 13.5 274
29 17.5 356 59 10.0 203
30 14.0 28.4 60 8.0 16.3
averages: 253 514 13.5 274
Drift Cal. Avg. VOC (ppm as propane) 39.4




EPA Method 2 : Determination of Stack Gas Velocity and Volumetric Flow Rate (Type S Pitot Tube)

Sample Calculations

molecular weight dry (grams/mole)
= 0.440(%C0z2) + 0.320(%02) + 0.280{%Nz2 + %CO) .

=0.440(0.0 %CO2) + (0.3200(20.9 %0z2) + (0.280)(79.1 %N2) N
= 28.836 grams/mole

molecular weight actual (grams/mole)
= Md(l - Bws) + 18.0{Bws)

= (28.836 grams/mole)(1 - 0.0) + (18.0)(0.0)
= 28.836 grams/mole

gas velocity (ft/sec) :
= {85.49 fusec [{Ib/Ib-mole)Xin. Hg)/(*R){in. H20)]?}Cp(Ap"ave(Ts(avgy/PsMs)1?

= (85.49)0.84)(0.7259){ (66+460)/[(24.722+9.2/13.6)(28.836)] }'?
= 44 2 ftfsec

gas flow (acfm)
= Avs(60 seconds/minute)

= (I1)(12.0/12 11)2(44.2 fu'sec){60)/4
= 2082 acfm

gas flow (dscfm)
= {60 seconds/minute)(1 - Bws)vsATstdPs/( Ts(ave)Pswd) -

= {60)(1-0.0)(44.20IT)(12.0/12 ft)’(528)(24.722+9.2/13.6)/{(664460)(29.92)(.4)]

= 1774 dscfm
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EPA Method 2 : Determination of Stack Gas Velocity and Volumetric Flow Rate (Type S Pitot Tube)

Yarjables

A = Stack cross-sectional area (ft?)

Bws = Waler vapor in the gas stream, proportion by volume
Cp = S-type Pitot coefficient (0.84 dimensionless)

Ap = Velocity head of stack gas (in. H20)

Md = Molecular weight of dry stack gas (lb/lb mole)

Ms = Molecular weight of wet stack gas (Ib/lb mole)

Pbar = Barometric pressure (in. Hg)

Pg = Stack pressure relative to ambient (in. H20)

Ps = Absolute stack pressure (in. Hg)

Psid = Standard atmospheric pressure (29.92 in. Hg)

Qa = Actual volumetric air flow out of stack (acfm)

Qsid = Volumetric air flow out of stack corrected to standard conditions {dscfm)
Tstavg) = Average stack temperature (°F + 460 = °R)

Tsid = Standard temperature {528 °R)

vs = Stack gas velocity (ft/sec)
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EPA Methods 1 -l4 : Determination of Yolumetric Flow Rate and Molecular Weight

Sample Calculations

sample volume (dscf)
= [17.64 ( °R/in Hg)]VmY [Pbar + (AH/13.6)]/Tm

= (17.64 °R/in Hg)(26.474 f13)(1.0257)[24.722+(2.0/13.6) inches Hg]/(77+460 °R)
= 22.186 dscf

moisture volume (scf)
= (0.04707 f¥/mhVic

= (0.04707 ft¥/mI)(3.5)
= 0.165 scf

moisture content (%/100)
= Vwisid/{Vmisid) + Vw(std))

=(0.165 scﬂl(22t186 dscf + 0.165 scf)
=0.0074

molecular weight dry (grams/mole})
= 0.440(%CO2) + 0.320(%0z2) + 0.28%N2 + %CO)

= 0.440(0.0 %CO2) + (0.320)(20.5 %02) + (0.280)(79.5 %Nz)
" = 28.820 grams/mole

molecular weight actual (grams/mole)
= Md(l - Bws} + 18.0(Bws)

= {28 820 grams/mole)(1 - 0.0074) + (18.0)0.0074)
= 28.740 grams/mole

gas velocity (ft/sec)
= {85.49 ftfsec [(Ib/lb-mole)(in. Hg)/(*R)}(in. H20)1*?}Cp(Ap'?)avg( Ts(avg)/PsMs) 12

= (85.49)(0.84)(1.4530){(78+460)/[(24.722+8.6/13.6)(28.740)] }

= 89.7 ft/sec

gas flow (acfm)
= Avs(60 seconds/minute)

= (TI(12.0/12 f)}(R9.7 ft/sec)(60)/4

= 4225 acfm
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EPA Methods 1 - 4 : Determination of Volumetric Flow Rate and Molecular Weight

gas flow {dscfm)
= (60 seconds/minute}(1 - Bws)vsATstdPs/(Ts@avg)Psa}

= (60)(1-0.0074)(89.7)(TT}(12.0/12 ft)2(528)(24.722+8.6/13.6)/{(784+4601(29.92)(4)]

= 3488 dscfm

Varjables

A = Stack cross-sectional area {ft?)

Bws = Water vapor in the gas stream, proportion by volume

Cp = Pitot coefficient (0.84 dimensionless)

AH = Average pressure differential across the orifice meter (in. H20)

Ap = Velocity head of stack gas (in. H20)

Mad = Molecular weight of dry stack gas (1b/Ib mole)

Ms = Molecular weight of wet stack gas (1b/lb mole)

Pvar = Barometric pressure (in. Hg)

Pg = Sack pressure relative to ambient (in. H20)

Ps = Absolute stack pressure (in. Hg)

Psid = Standard atmospheric pressure (29.92 in. Hg)

Qa = Actual volumetric air flow out of stack (acfm)

Qstd = Volumetric air flow out of stack corrected to standard condmons {(dscfim)
Tm = Average meler temperature (°F + 460 = °R)

Ts(avg) = Average stack temperature (°F + 460 = °R)

Tstd = Standard temperature (528 °R)

Vi = volume of moisture collected from gas sample (ml)

vs = Stack gas velocity (ft/sec)

Vm = Volume of gas through dry gas meter (ft?)

Vm(std) = Volume of gas through dry gas meter corrected to standard conditions (dscf)
Vwisid) = Volume of water vapor in gas sample at standard conditions {scf)
Y = Dry gas meter calibration factor (dimensioniess)

(Q = Total sampling time (minutes)




EPA Method 25A : Measurement of Total Organic Concentration Using a Flame Ionization Aanlyzer

Sample Calculations

. drift cal. ppm as propane

= [(%FS analyzer stack value) - {%FS analyzer average O value)l{span gas value ppm)
[(%FS analyzer average span value) - (%FS analyzer average 0 value)] .

= (2.8 %FS) - [{0.0 %FS - 1,0 %FS)/21(15.24 ppm)
[(8.0 %FS + 7.0 %FS )}/ 2}-[(0.0 %FS - 1.0 %FS)/2]

= 6.2 ppm VOC as propane

VOC emissions (Ib/hr)
= [avg. VOC cone. (ppm){stack flow (dscfm})(60 min/hr}(28.317 liter/f13)(44.09 g/moleX2.205 1b/kg}

(24.055 liters/mole @ STP)1000 g/kg)(1x106)}(1 - %H20/100)

= (6.2 ppm)(1774 dscfm)(60)(28.317)((44.09Y(2.205)
(24.055)(1000)(1x109)(1 - 0.0)

= 0.076 1b/hr VOC
VOC emissions (tons/year)
={V ] T h
(2000 Ibs/ton)
=[0.076](8760)
(2000)

= {.331 tons/yr VOC
VOC emissions {Ib propane/gallon beer)
=V missions {Ib/hr

[beer flow {gallons/hr)]

= (0,076 1b/br)(75/60 hours)
(479 gallons)

= (.000198 1b propanc/gallon beer
VOC emissions (Ib propane/gallon mix)
=V missions {b/hr

[mix flow (gallons/hr)}

={0. 1b/hn)(75/60 hour:
(550 gallons)

= 0.000173 Ib propane/galion mix

VOC emissions (lb/hr as ethanol)
= [VOC emissions {Ib/hr as propane)]{2.506 (empirical conversion factor)]

= (0.076)(2.506)

= (.189 Ib/hr as ethanol




Appendix 2
Field Data
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Appendix 3
Calibration Certificates
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Air Pollution Testing, Inc.
Dry Gas Meter Calibration
Meter Box ID MS5-1
Laborato ata (Pre-test
I'Ui'l #

date

barometric pressure (mbar)
ref. vol. (cubic feet)

meter vol. {cubic feet)

ref. temp. {oF)

meter inlet temp. (oF)
meter outlet temp. (oF)
delta H {inches water)

delta P (inches water)

tme (minutes)

ref. calibration factor

Calculations (Pre-test}

meter calibration factor
melter delta H @ (inches water)

Laboratory Data (Post-test)

run #

date

barometric pressure (mbar)
ref. vol. {cubic feet)
meter vol. {cubic feet)
ref. temp. {(oF)-

meter inlet iemp. (oF)
meter outket temp. (oF)
delta H (inches waler)
delta P (inches water)
time (minutes)

ref. calibration factor

Calculations (Post-test)

meter calibration factor
meter delta H @ (inches water)

9-14-93
848

©17.955

17.526
61

61
0.48
0.12

42

0.9987

1.0243
1.74

10-22-93
853
16.518
15.847
68

67

63
1.50
023
20
0.9987

1.0287
1.87

3-14-93
848
14.050
13.739

72

- 66
1.00
0.13
23
0.9987

1.0237
1.79

10-22-93
853
19.222
18.597
68

76

2.00
0.23
23
0.9987

1.0314
1.91

9-14-93
8438
24.926
24.335
68

&1,

70
2.50
0.24

26

0.9987

1.0262
1.82

10-22-93
853
19.202
18.686
68

81

70
2.00
0.23
23
0.9987

1.034]
1.90

average

848

18.977

18.533

65

72

66

1.33

0.16

30.33

0.9987] -

1.0257

1.78

average

853

18.314

17.710

68

75

66

1.97

0.23

22.00

0.9987

1.0314

1.90
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-{Air Pollution Testing, Inc.
Dry Gas Meter Callbration Data
Pre-test Date: 9-/4- 93 144 RETH 500 7 [
DH__ |Vmet [Tin [Tout [vref [Treft [DP  [Time
Run#l | .5 |326.8 5¢ |5¢ |59 |57 L2 |
F6 | Hsers| ¢4 165 |rmna| @ | . 712| 22
N 252 f/f/D @:D (77580 (D @
Run#2 | /-0 |ws a5l o« |6y /77233 64 | .73 | O
[ N745%| 26 {67 \p2e3| 67+ | /3] 23
([D 13339 @D (L] 005 | €8 | {15
Run#3 |2 .5 |3s9s3 76 | ¢% |orzed 65| .29 | ©
2.5 g £5 | 72 _lapzn| 88 |29 |26
@-&j‘ (25 2300( Q0. S_\'D-\__gq_s N (zH)
Run #1 Run #2 Run #3 Average
Yd [-O2LY3 [ O23F jozat | [ . c253
DH@ /- 74 /- 79 .7~ /18
Post-test Date: -2793 | maon- = €99
DH Vmet |Tin Tout [Vref |[Tref IDP Time
Runél | / @ Igfov| 62 |22 [2909:d c2. |. /2 Ok
O 92 1867945 72| € 8ol ey |,/ |29 93
a3 1000 R IGH, 12 (2 WEABX,
Run#2 |98 |%7943| 22 | ¢4 bmrso| 27 | /2 |0974g
P 8_ (59231 42 7 < |3359c2] 6§, A F | jer Yy
GG A 72|69 (6i6:3C8) | 77 | .7
Run#3 | /-O |g12.en] §2 | 22 |sacesd 68 |/ TS A0:35
(-9 |azgoi5} $t B#33 72 | /|5
L1573 €6 |GD e 39 G0 T2 3¢
Run #1 Run #2 Run #3 Average
Yd I-0292 [ l.o233 o2 34 | | ©250
DHe ) 39 ). 8o BEEN 1. 79
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Air Pollution Testing, inc.
" |Pry Gas Meter Calibration Data
Pre-test Date:/2-22-932 | 1) 5/  up = g5
DH Vmet |Tin Tout |Vref |[Tref |DP Time |
Run#t |20 e agl €7 |22 |z 25 29 |og.247|:
L& 12 7es| 72 160 3959 fa) | 22 |ogvsds
Run#2 |2 .O [37.%5| 92 &Y 392529 68 | .23 |wve s
Lo Sl ez s& ¢y Nwsesol €8 23 |Aense
Z2GCHFD @ |m [ @D [/ |65
Run#3 |2 & [s/3.21 g2 68 |ygoce| €51 23 09 /¢
2D | 2y end 172 ez ¢ 23 12934
L2 A G| D g @G o Ko
Run #1 Run #2 Run #3 Average
Yd 1.o2g) (-3¢ /23y X= ¥4
DH@ [ € % /-G oy /- $9
Post-test Date:
DH - |Vmet |Tin Tout |[Vref |Tref |DP Time
Run #1 ‘
Run #2
Run #3
Run #1 Run #2 Run #3 Average
Yd
DH@
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Air Pollution Testing, Inc.
K-type Thermocouple Calibration Data

IDate /- 2x2-93%

Thermocouple ID MQ -5

linspector IC(—

|°F)

Thermocouple Reading

T1= 3.1
T2= 706"
T3= 322

Thermometer Reading
|CF)

Tl = 330
T2 = 208"

T3= 324




an -

Ai_r Pollution Testing, Inc.

S-type Pitot Tube Geometric Calibration Data

All variables are as defined in ‘Code of Federal Requlations, Title 40, Part 60,

Appendix A, Method 2.

Date /1O-22-973
[Pitot ID M;}—}

inspector 77

’

W = OOOOI

o' < 10°
o <10°
B'<5°

B’ <5°
z<0.125"

w < 0.031"

IPitot Constant = O | gq




Scott Specialty Gases, Inc.

6141 EASTON ROAD, P.O. BOX 310, PLUMSTEADVILLE, PA 18949-0310 (215) 766-8861  FAX: (215) 766-0320
CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS
Customer Assay Laboratory
Air Pollution Testing Inc Scott Specialty Gases, Inc. Purchase Order 931069
7711 W 6Th Ave 6141 Easton Road Scott Project # (01-47642-001
Suite 1 ' . P.O. Box 310
Lakewood, CO 80215 Plumsteadville, PA 18949-0310
ANALYTICAL INFORMATION
Certified to exceed the minimum specifications of EPA Protocol 1 Procedure #G1, Section Number 3.0.4
* Cylinder Number ALMO016727 Certification Date 05-26-93  General Exp. Date 11-26-93
Cylinder Pressure 1900 psig Previous Certification Dates  None Acid Rain Exp. Date  11-26-94
ANALYZED CYLINDER '
Components Certified Concentration Analytical Uncertainty*
Propane 15.24 ppm +1% NIST Directly Traceable

Balance Gas: Nitrogen

*Analytical uncertainty is inclusive of usual known error sources which at least includes reference standard error & precision of the measurement processes,

REFERENCE STANDARD

Type Expiration Date Cylinder Number Concentration

GMIS 07-29-93 A5794 18.15 ppm CaHg in N3
INSTRUMENTATION

Instrument/Model/Serial # Last Date Calibrated Analytical Principle
C3HB: Varian/ VA3300/7945 04-29-93 FID

ANALYZER READINGS (Z=Zero Gas R=Reference Gas T=Test Gas r=Correlation C.oefficienl)

Components  First Triad Analysis Second Triad Analysis Calibration Curve

Propane Date: 05-26-93 Response Units: Area ‘ Concentration= A+ Bx+Cx “+ Dxo+ Ex?
Z1=000000 R1=198861 TI1=16706) r=0.99999
R2=199263 Z22=000000 T2=166253 Constants: A=0.0000E+00
23=000000 T3=167304 R3=198263 B=0.0000E+00 C=0.0000E+00
Avg. Conc. of Cust Cyl. 15.24 ppm D=0.0000E+ 00 E=0.0000E+00

Special Notes I this product is used for Acid Rain Rule compliance under 40 CFR Part 75, the Acid Rain Expiraticn Date applies

pér Appendxx H. If for use with other than 40 CFR Part 75 compliance, the Wﬂ)hey




Scott Specialty Gases, Inc.

6141 EASTON ROAD, P.O. BOX 310, PLUMSTEADWVILLE, PA 189450310 (215) 7668861  FAX: (215) 7650320
CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS
Customer Assay Laboratory
Air Pollution Testing Inc Scott Specialty Gases, Inc. Purchase Order 931069
7711 W 6Th Ave 6141 Easton Road Scott Praoject # 01.47642-003
Suite ] P.O. Box 310
Lakewood, CO 80215 Plumsteadville, PA 18949-0310
ANALYTICAL INFORMATION
Certified to exceed the minimum specifications of EPA Protocol 1 Procedure #G1, Section Number 3.0.4
" Cylinder Number ALMO032646 Certification Date 05-25-93  General Exp. Date 11-25-93
Cylinder Pressure 1900 psig Previous Certification Dates  None .Acid Rain Exp. Date 11-25-94
ANALYZED CYLINDER .
Components . Certified Concentration Anatyticai Uncertainty*
Propane 95.5 ppm 1% NIST Directly Traceable

Balance Gas: Nitrogen

*Analytical uncertainty is inclusive of usual known error sources which at least includes reference standard error & precision of the measurement processes,

REFERENCE STANDARD

Type Expiration Date Cylinder Number Concentration

GMIS 06-02-93 ALMO029208 125.5 ppm CaHs in N3
INSTRUMENTATION

Instrument/Model/Serial # Last Date Calibrated Analytical Principle
C3H8: Varian/ VA3300/7945 03-02-93 FID

ANALYZER READINGS (Z=Zero Gas R=Reference Gas T=Test Gas r=Correlation Coefficient)

Components  First Triad Analysis Second Triad Analysis Calibration Curve

Propane Date: (5-25-93 Response Units: Area Concentration=A+Bx+Cx2+ D+ Ex

: Z1=000000 R1=357466 T1=272375 ' =0.99999
R2=358404 Z2=000000 T2=272526 Constants: A=0.0000E+00
Z3=000000 T3=273405 R3=359979 : 7 B=0.0000E+00 C=0.0000E+00
Avg. Conc. of Cust. CyL 955 ppm D=0.0000E+00 =0.0000E+00

Special Notes  If this product is used for Acid Rain Rule compliance under 40 CFR Part 75, the Acid Rai
per Appendix H. If for use with other than 40 CFR. Part 75 compliance, the Genepa




3] Scott Specialty Gases, Inc.

6141 EASTON ROAD, P.O. BOX 310, PLUMSTEADVILLE, PA 18949_-0310 (215) 766-8861 FAX (215) 7660320
CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS

Customer Assay Laboratory

Air Pollution Testing Inc Scott Spedialty Gases, Inc. Purchase Order 931069

7711 W 6Th Ave . 6141 Easton Road Scott Project # 01-47642-002
Suite 1 P.C. Box 310

Lakewood, CO 80215 Plumsteadville, PA 18949-0310

"~ ANALYTICAL INFORMATION

Certified to exceed the minimum specifications of EPA Protocol 1 Procedure #G1, Section Number 3.0.4

Cylinder Number ALMO031818 Certification Date 05-27-93  General Exp. Date 11-27-93
Cylinder Pressure 1900 psig - Previous Certification Dates  None Acid Rain Exp. Date  11-27-94
ANALYZED CYLINDER

Components Certified Concentration Analytical Uncertainty*
Propane : 44.2 ppm +1% NIST Directly Traceable

Balance Gas: Nitrogen

“Analytical uncertainty is inclusive of usual known error sources which at least includes reference standard error & precision of the measurement processes.

REFERENCE STANDARD

Type Expiration Date Cylinder Number Concentration

SRM1667B 03-10-97 CLMO004711 47.3 ppm CsH;g in N3,

INSTRUMENTATION -
_Instrument/Model/Serial # Last Date Calibrated . Analytical Principle

C3H8: Varian/ VA3300/7945 05-27-93 FID

ANALYZER READINGS (Z=Zero Gas R=Reference Gas T=Test Gas r=Correlation Coefficient)

Components  First Triad Analysis Second Triad Analysis Calibration Curve

Propane Date: 05-27.93 Response Units: Area - Concentration=A+Bx+Cx 2+ Do+ Ex?
Z1=000000 R1=521562 T1=487287 r=0.99999
F2=521854 Z2=000000 T2=486512 Constants: A=0.0000E+00
Z3=000000 T3=488073 R3=521090 B=0.0000E+00 C=0.0000E+00
Avg. Conc. of Cust CyL 44.2 ppm D=0.0000E+00 E=0.0000E+00

Special Notes 1 this product is used for Acid Rain Rule compliance under 40 CFR Part 75, the Acid Rais-Expiration Date applies
per Appendix H. If for use with other than 40 CFR Part 75 compliance, the Gene ipati T4




4d0NILTI3IWHIS D1Y

. NVHJVHI dIAvad

€49.-2LL(ECE)Xed  QOZv-2by (EOE)  10S08 OAVHOIOD 'INOWONOT ‘AYOL MHVd HIAYIM 008

¢ A8 pano.scdy .aie\uy;vna‘avwwwu \vmgkfughw : ashjeuy QUVONYAS TYNNALNI S,¥FUNLIVANNYH SYD - SIWD o
= = = = & s e = oa e s oaomoe e me e . +
Wdd L7105 : 39VH3IAY + Wdd 0°20€ : 39VNIAV
= e s+ - e e e e m 4 4 e oee o e 4 e .. = e - e e . +* = e e = e .
L°10€ + 9208
R T L7108 $4n53y + 0°20€  sLIns
00°0 00°0 00°0 Lr 108 a31vINI v + 0°20€  03LVINITVD
00°0 0070 000 0 00°0 +
00°0  00°0 00°0 0 00°0 +
00°¢ 000 00°0 0 00'0 0°91E 071£°0 trlog LLOE"0 00°0 +7 0°20€ 020£°0 | 00°0
‘00°0  00°0 000 0 0070 0'vlg o71€°0 LT LOE 00°0* + 0°20 020£°C [ 0070
00°0  00°0 00°0 0 00°0 0°91E 0%LE°0 Wdd 0°%1E L 10g 00°0 ¢ (071£70 Wdd 0°9g 0°20¢ 020£°0 | 00°0
- s e . - -+ = - % = o= o= s A a -o..f”., - s e e e o= * = = a = o= o= P
R L T T Wdd ) *INOD + *INOD Wdd (Aw) (Aw)
BON¥I  3NWA (A (%) Id X (¥ WD) S11nS3Y V9 + svg $1InS3y VD SYo
INIJ¥3d Q34L19  NWAQ  LITdS “ONOD  # WaS EMDENERE + m"wuzmxmumx 153l 0¥3z
e e s tmmmaEaA A -aa Tes e e catemmnnn o + g
338930 35 | 3A¥ND NOTIVAAITVI 26/20/80 : 31v0 hammmw ”w + ¢ 31ve : SISATVNY 15314
s .2\ 3 ...u.i - uu
. : : =557
NIDOULIN SVD J0NVIVE
Hdd 0'YLE 28EYL-11 «S1WD
NOILVZINGI 3WV14 Wdd 0°£26 ZrealL - vy 9492 Hdd 9°10€ 3NV302d
JIIONTNG WILLATYNY alva ¥o11 5 “3N03 YIGNN (% WHD) "INOD - LNINOAWO3
-¥¥811 »hm<4w ¥30NITAD # N¥S 031411332
¢m~>4<z< SVY $91S 3IDINIV3I4IN
21268122 J3qUNN 20 _
0Sf Builitd v92 31qea08JL ISIN % | A984N00Y Pal413Ja)
£I10£1dY # 4
6i1sd pogz 9INSSIAd JOpULAD | # 109203044
¥°0"g U013098 A3111G9228J] Jad Pa3141342)
9059-WV  JaqunN Japu) A : 05008 00  JILSNIWISIA
sxew SISYI 10J010¥d ¥4I - SISATYNY 40 3LVIIIIIU3D wyws 3AY HIB9 "M SESY
%6/20/20 : 31eq uoliaJdidxy INI DNILS31 ROILNTIOd dIY ¢ Jawoisny
30 Omum )
£69-26 4 °0'd JnoA
3 # 392[oug unp
: paddiys azeg
T wody paddiys

P = I WV n T [<p i Te s (SR




Appendix 4
Ethanol / Propane Conversion
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Ethanol / Propane Conversion

An empirical constant for conversion of propane calibrated FIA data to true ethanol values was
experimentally determined. Tedlar gas bags were filled with known volumes of
hydorcarbon-free air using an SKC personal sampling pump and an NIST traceable bubble flow
calibrator. The bags were then injected with precisely known masses of reagent grade ethanol,
using a syringe that was weighed on a certified 0.1 mg scale before and after injection. The bags
were allowed time to mix thoroughly and were analyzed using the FIA uvsed for all filler room
data collection presented in this report. Immediately before and after each bag was analyzed, the
analyzer was challenged with hydorcarbon-free air and calibration gas prepared and certifted in
accordance with EPA Protocol 1.

Coors Brewing Company
Ethanol / Propane Conversion

Strip Chart Data

run #1  zero %FS span %FS span ppm run #2  zero %FS  span %FS  span ppm
start 0.0 69.8 701 start 0.0 70.0 701
stop 0.2 69.0 stop 0.2 69.5
bag %FS  bag ppm bag %FS  bag ppm
20.0 2014 24.0 240.5
run #3  zero %FS  span %FS  span ppm ron #4  zero BFS  span %I'S  span ppm
start 0.0 69.5 701 start 0.0 68.0 701
slop 0.2 68.0 stop 0.0 -67.5
bag %FS  bag ppm bag %I'S bag ppm
68.0 693.3 213 2204

run #5  zero %FS  span %FS  span ppm

start 0.0 69.5 701
stop 0.0 69.5
bag %FS  bag ppm
30.0 302.6
Table A4:1

Ethanol Propane Conversion
Strip Chart Data
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Ethanol / Propane Conversion.(continued)

Coors Brewing Company

Ethanol / Propane Conversion Data

1-14-93

Laboratory Data

Run#1 - Run#2 Run #3 Run #4 Run #5 Averages
baro. press. (mbar) 842 842 842 842 842 842
temp. (oF) 70 70 70 70 70 70
flow {1pm) 1.85 - 1.89 1.90 237 232 2.07
tme (min.) 15.0 16.0 15.0 18.0 17.0 16.2
ethanol (g} 0.0204 0.0281 0.0773 0.0350 0.0461 0.0414
propane {ppm) 2014 240.5 693.3 2204 302.6 331.6
Calculations

Run #1 Run #2 Run #3 Run #4 Run #5 Averages
ethanot (mg/scm) 890 1120 3275 991 1412 1538
propane (mg/scm) 369 441 1271 404 555 608
conversion factor 2411 2.541 2578 2.453 2.545 2.506

Table A4:2
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Ethanol / Propane Conversion
Laboratory Data and Calculations
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Ethanol / Propane Conversion
Laboratory Data
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Hydroegarben Hegponsy Faotors

P.272.

6/90
Component Reap.=Factor Reap.-Factor
JUH-1 JUH-2

Mathane 1.02 1.04
Propane 1.00 1,00
Aoetylens 0,92 0.94
neBubane n.9f 0.58
n-Hoxano 0.85 0.86
n=Heptane 0.9, n.9s
iso-Ootane 0.99 0.98
nyolo«Hexane 0,93 0,94
Methanal 0. 59 0 b68
RLhannt 0.65 G.67
iso-Propanol 0.82 0.81
BanzQne 1.05 1,05 .
Toluene 1.02 1.03
4.Ethyltolusene 0.88 0.89
p~Xylene 0.91 0.90
Acetehe 0.72 .73
Disthylether 0.75 0,77
kaoria Aala 0.58 0.%=
hostio Acid Ethylester 0.70 0.72
Acetio Aocid Iscbutylester 0.88 0.89
Dichlormethane 1.09 1.00
Chloraform 0.82 0,78
1, 1, 1,=Trichlorethane 1.06 1.02
Trighlorethane 1.038 1.01
Telrachlorebhena 1.22 1.20
Chlorbengens 1.01 1.04
Numbar af Compounds 28 26
Avarage . 0.903 0.903
Standard Tolerance 0.7¥54 0.152

Date Compiled By :Tuv

Analyzar Type $Mogel VE-T

Fuel Type 1004 Hy
Calibration Gas ‘tPropana

Hotu: The runpons faators are arloulated an mg (carbon) per ms.
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Section 4 Reference (RS |4
AP-42 Reference ___

. Emission Test Report Review Checklist--Short Form

Reviewer: BRIAN SHRAGER
Review Date: _SefT 15, 1994

A. Background Information
1. Facility name: Coors
Location: G‘DL-DEM/('()
2 Source category: _MALr AEVERAGES
3 Test date: of21/93
4. Test sponsor: _(mAS
5
6

Testing contractor: APT. Thc .

purpose of test: Compliance

T rollutants measured (include teec method and iandicate,
. Aif valid): __ VOC - £PA MEthad 2R — congeted to ettano!

& 3 [ S — N et e £ o —

8. Process overview: Attach a process description and a

e block diagram. Identify processes tested with letters
from the beginning of the alphabet (A, B, C, etc...)
and APC siyctems with letters from the end of the
alphabet (V, W, X, etc...). Also identify test
locations with Arabic numerals (1,2,3, ...). Using the
ID symbols from the diagram, complete the table below.

— — — —

Emissions tested

Test \ i | Process
I Process y J o Uncontrolled Controlled APCD (controlled emissions only)

CKV‘SHE‘D CAN i D:
I | comvevor A v Type:
. \ :




B.

Process Information .

1. Provide a brief narrative description of the process
and attach process flow diagram. (Note: If the process
description provided in the test report is adequate,
attach a copy here.)
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PC. CB30148

Introduction

Air Pollution Testing, Inc. was contracted by Coors Brewing Company Lo conduct a series of
source emissions {ests on the two atmospheric vents of the crushed can conveyer unit at the
Golden, Colorado facility. The purpose of the testing was to determine mass flow rates for
volatile organic compounds (VOCs), believed to be primarily ethanol, at the two locations. The
upper duct (Stack #1) was flowing ambient air from the crusher room, and the lower duct (Stack
#2) was flowing air directly from the crushed can conveyer. The testing was conducted Qctober
21, 1993 and observed by Mr. Charles Cox of the Colorado Department of Health, Air Pollution
Control Division (CDH, APCD). ' ‘

page 1
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PC: CB30148

Summary of Procedures

Testing was conducted in accordance with EPA methods 1, 2, 3, 4 and 25A as detailed in Code
of Federal Regulations, Title 40, Part 60, Appendix A. Methods 1 and 2 were used 1o determine
the volumetric flow rate in the ducts. Methods 3 and 4 were used to determine the oxygen,
carbon dioxide, and moisture content of the duct gases. Method 25A was used to determine the
concentration of VOCs. The data from the aforementioned methods was then combined to
determine mass flow rates of VOCs for each location for each of three sixty-minute sample runs.

Each sixty-minute method 25A sampling period consisted of extracting a gas sample from the
ducts through heated sample lines and running them directly into the inlet ports of two JUM
Mode! 3-100 Flame Ionization Analyzers with a range of 0 to 100 ppm full-scale selected. The
Stack #2 analyzer was also calibrated and switched to 0 to 1000 ppm full-scale for occasional
off-scale peak readings. The organic concentration (expressed as parts per million on a volume
basis as propane) was displayed on the front panel of the analyzers and recorded on a strip chart.
At the beginning of the test program, the analyzers were calibrated with zero air and a 95.5 ppm
propane calibration gas, and then challenged with 44.2 ppm and 15.24 ppm propane calibration
gases to verify linearity of response. Following each sampling period, the analyzers were again
challenged with the zero air and the calibration gas closest to the average stack concentration for
the previous sampling period to quantify zero and span drift for the previous period. The
analyzers were recalibrated at this point as necessary. Additionally, the Stack #2 analyzer was
challenged with 301.6 ppm propane calibration gas to verify the linearity of the analyzer's range
multiplier. To ensure accurate data collection, all calibration gases were prepared and certified
in accordance with EPA Protocol 1, and were introduced to the analyzers at the sampling probe
tips at ambient pressure. The recorded data from each sampling period were averaged in one -
minute increments, with all data corrected for analyzer span and zero drift.

Concurrent with each method 25A sampling period, a temperature and differential pressure
traverse of the ducts was conducted in accordance with method 2 along a grid of sampling points
determined in accordance with method 1. Method 3 Orsat measurements of an integrated Tedlar
bag sample from Stack #2 were taken to determine concentrations of oxygen and carbon dioxide.
Stack #1 gas was assumed to contain ambient concentrations of carbon dioxide (0.0%) and
oxygen (20.9%). Waler vapor concentration was measured in accordance with Method 4 for
Stack #2. The ambient air flow in Stack #1 was assumed to have negligible moisture content.
The molecular weight (calculated from the oxygen, carbon dioxide, and water vapor content)
was combined with the differential pressure and temperature data to calculate the velocity and
volumetric flow rate of the duct gas in each duct.
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COORS REPORT 14 TEST DATA SUMMARY

D. Emission Data/Mass Flux Rates/Emission Factors

Values reported
Test ID Parameter Units Run 1 Run 2 Run 3
1 |Stack temperature DegF
CRUSHED CAN [Moisture % ASSUMED NEGLIGIBL
IgONVEYOH Oxygen % ASSUMED 20.9%
TACK #1 Volumetric flow, actual acfm

Volumetric flow, standard dscfm 1774 1860 1817
Isokinetic variation % NA NA NA

Production rate: BEER RECOVERED??? gal/hr 383 15 337
Pollutant concentrations:
TOC as propane [ppmwv 6.2 | 7.7 | 8.5 |
Pollutant mass emissions: Average
TOC as propane lb/hr 0.0755 0.0983 0.106 0.0933
Ethanol {(conversion=2.506) Ib/hr 0.189 0.246 0.266 0.234
Emission factors: Average
TOC as propane Ib/gal 0.000187 | 0.00656 | 0.000315 [ 0.00236
ETHANOL lb/gal 0.000484 0.0164 | 0.000789 | 0.00590

Values reported
ITest ID Parameter Units Run 1 Run 2 Run 3
. 2 |Stack temperature Deg F

CRUSHED CAN |Moisture % 0.95 0.74 1.16

CONVEYOR Oxygen % 20.9 20.9 20.9

STACK #2 Volumetric flow, actual acfm
Volumetric flow, standard dscfm 3670 3488 3579
Isokinetic variation % NA NA NA

Production rate: BEER RECOVERED?77? gal/hr 383 15 337
Pollutant concentrations:
TOC as propane [ ppmwyv 46.4 | 57.5 | 394 |
Pollutant mass emissions: Average
TOC as propane Ib/hr 1.18 1.39 0.980 1.18
Ethanol (conversion=2.506) Ib/hr 2.96 3.48 245 2.96
Emission factors: Average
TOC as propane Ib/gal 0.00308 0.0925 | 0.00291 0.0328
ETHANOL Ib/gal 0.00772 0.232 | 0.00728 0.0823

TOTAL EMISSION RATES AND EMISSION FACTORS FOR BOTH STACKS
TOC as propane Ib/hr 1.26 1.49 1.09 1.28
ETHANOL Ib/hr 3.15 3.72 272 3.20
TOC as propane Ib/gal 0.00328 0.0991 | 0.00322 0.0352
ETHANOL Ib/gal 0.00821 0.248 | 0.00807 0.0882






