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8. Process overview: Attach a process description and a 
block diagram. ICentify processes tested with letters 
from the begiMing of the alphabet (A, B, C, etc ... ) 
and APC yr.tems with letters from the end of the 
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ID symbols from the diagram, complete the table below. 
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B. Process Information. t 

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.) e 
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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 Colorado Department of Health, Air Pollution 
Control Division (CDH, APCD). 



-1 
I 
I Q 

1 -8, 
I 
I 
I 
I 
1 
I 
I' 
I 
I 
I 
I 
I 
I 
\I 
I 

PC: CB30148 

Summary of Procedures 

Testing was conducted in accordance with EPA methods 1.2, 3 .4  and 25A as detailed in 
of Federal Repulatioiis. Title 40. Part 60. AmendixA.  Methods 1 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 determine the 
concentration of VOCs. The data from the aforementioned methods was then combined 10 

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 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 prcpared and certified 
in accordance with EPA Protocol 1, and were introduced to the analyzers at the sampling probe 
rips at ambient pressure. The recorded data from each sampling period were avcraged 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 alons 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 Wen to determine concentrations of oxygen and carbon dioxide. 
Stack # I  gas was assumed to contain ambient concentrations 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 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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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. 

Velocitv 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. 

VOC 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. 
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Results 
I 

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

The following abbreviations are used in Table 1: 
I 

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 



PC: CB30148 

Run # 1 2 3 Average 

start time 
stop time 

Stack #1 

stack flow (dscfm) 
water vapor (vol. '70) 
VOC conc. (ppmv) 

V O C  emissions (Iblhr as propane] 
VOC emissions (lblhr as ethanol) 

Stack #2 

stack flow (dscfm) 
water vapor (vol. %) 
VOC conc. (ppmv) 

VOC emissions (Iblhr as propane] 
VOC emissions (Iblhr as ethanol) 

09:lO 
1O:lO 

1774 
0.00 
6.2 I 

0.076 
0.19 

3670 
0.95 
46.4 

1.2 
3.0 

.10:45 12:oo 
11:45 13:OO 

1860 1817 
0.00 0.00 
7.7 8.5 

0.098 0.106 
0.25 0.27 

3488 3579 
0.74 1.16 
57.5 39.4 

1.4 0.98 
3.5 2.4 

1817 
0.00 
7.5 

0.093 
0.23 

3579 
0.95 
47.8 

1.2 
3.0 

Table 1 - VOC Mass Flow Results 
Stacks #1 and #2 
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0.106 
0.464 
0.0003 
0.0003 

Coon Brewing Company 
Crushed Can Conveyor - Stack #1 

10-21 -93 
VOC M a s  Emission Rates 

Field Data 

0.093 
0.409 
0.0024 
0.0021, 

start tune 
stop time 
VOC conc. @pm wet) 
% NO* 
volumetric flow rate (dscfm)* 
toral time (min) 
volume beer (gal)** 
volume water (gal)** 
volume beer + volume water (gal) 

Calculations 

VOC emissions ( I b h  as propane) 
VOC emissions (tonslyear as propane)"" 
VOC emissions (Ib propane/gallon of beer) 
VOC emissions (Ib propane/gallon of mix) 

VOC emissions (Ibihr as ethanol)*** 
VOC emissions (tonslyear as ethanol)*** 
VOC emissions (Ib ethanoVgal beer)*** 
VOC emissions (Ib ethanoYgal mix)*** 

Run # I  
@:lo 
1010 
6.2 
0.0 

1774 
75 
479 
71 
550 

0.076 
0.331 
0.0002 
0.0002 

0.189 
0.829 
0.0005 
0.ooo4 

Run #2 
10:45 
-1 1:45 
1.7 
0.0 

1860 
60 
15 
2 
17 

0.098 
0.431 
0.0066 
0.0058 

0.246 
I .079 
0.0164 
0.0145 

Run #3 Averages 
12:00 
13:00 
8.5 11 

* - from concurrent flow data collected in accordance with methods 1-2 sampling. 
** - provided by Coos  Brewing Company personnel 
***-mass emission calculations expressed as ethanol use empirical conversion factor of 2.506 
**** - tonslyear calculations use 8760 hours per year operation. 



Coors Brewing Company 
Crushed Can Conveyor - Stack #2 

10-21 -93 
VOC Mass Emission Rates 

Field Data 

. stantime 
stop time 
VOC conc. (ppm wet) 
% E O *  
volumetric flow rate (dscfm)' 
[oral time (min) 
volume beer (gal)** 
volume water (gal)** 
volume beer + volume water (gal) 

Run #1 
09: 10 
1010 
46.4 
0.95 
3670 

75 
479 

71 
550 

I 

Run#2 Run#3 Averages 
10:45 l2:00 
I1:45 13:00 
57.5 39.4 
0.74 
3488 3579 

60 60 
15 337 
2 54.6 

17 39 1.6 320 

Calculations 

VOC emissions (Ib/hr as propane) 1.18 1.39 
VOC emissions (tonslyear as propane)**** 5.17 6.08 
VOC emissions (Ib propanelgallon of beer) 0.0031 0.0925 0.0029 0.0328 
VOC emissions (Ib propane/gallon of mix) 0.0027 0.0816 0.0025 0.0289 

VOC emissions ( I b h  as ethanol)*** 2.96 3.48 
voc emissions (tondyear as efianol)*** 13.0 15.2 
VOC emissions (Ib elhanoUgal beer)*** 0.0077 0.2318 0.0073 0.0823 
VOC emissions (Ib ethanoUgl mix)*** 0.0067 0.2045 0.0063 0.0725 

* - from concurrent flow data collected in accordance with methods 14 sampling. 
** - provided by Coors Brewing Company personnel 
***-mass emission calculations expressed as ethanol use empirical conversion factor of 2.506 
**** ~ tongyear calculations use 8760 hours per year operation. 
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Coors Brewing Company 

Crushed Can Conveyor - Stack #1 

10-21 -93 

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

Field Data Run#I Run#2 Run#3 Averages 

stack temp. (OF) 
barometric pressure (mbar) 
baromeuic pressure (" Hg) 
static press. (in. water) 
oxygen (%) 
carbon dioxide (%) 
(delta ~ ) ~ 1 / 2  
pitot tube constant 
slack diameter (inches) 

66 78 
837 837 

24.722 24.722 
9.2 9.2 

20.9 20.9 
0.0 0.0 

0.7259 0.7697 
0.84 0.84 
12.0 12.0 

Calculations Run#1 Run#2 

molecular weight (dry) 
gas velocity (ft/sec) 
gas flow (acfm) 
gas flow (dscfm) 

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

28.836 28.836 
44.2 47.4 
2082 2233 
1774 1860 

NIA' 
NIA* 

NIA* NIA* Ed 
N/A* 

0.7478 
0.84 
12.0 

Run #3 Averages 

28.836 

NIA* 
NIA* 
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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 

s m  time 
stop time 
sample volume (ft3) 
sampling time (minutes) 

stack temp. (OF) 
meter temp. (OF) 
barometric pressure (mbar) 
baromeuic pressure (" Hg) 
static press. (in. water) 
moisture (grams) 
oxygen (%) 

carbon dioxide (46) 
delta H 
(delta p)"112 
meter box Y 
delta H@ 
pilot tube constant 
stack diameter (inches) 

Calculations 

sample volume (dscf) 
moisture volume (scf) 
moisture content (%1100) 
molecular weight (dry) 
molecular weight (actual) 
gas velocity (fvsec) 
gas flow (acfm) 
gas flow (dscfm) 

Run # I  

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

66 
NIA' 

837 
24.722 

8.6 
NIA* 
20.5 
0.0 

N/A* 
1.5140 
1.0257 

1.78 
0.84 
12.0 

Run # I  

N/A* 
N/A* 
N/A* 
NlA* 
NlA* 
92.4 

4355 
3670 

Run #2 

1045 
11:15 

26.474 
30 
78 
77 

837 
24.722 

8.6 
3.5 

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 
422: 
3488 

Run #3 

12:00 
12:30 

25.715 

.30 
N/A** 

94 

837 
24.722 
N/A** 

5.2 
20.5 
0.0 
2.0 

NIA** 

1.0257 
1.78 
0.84 
12.0 

Run #3 

20.888 
0.245 

0.0116 
28.820 
28.695 
N/A** 
NIA'* 
NIA** 

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

Averages 

Averages 
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Coors Rrewing Company 

Crushed Can Conveyor - Stack #I 

10-2 1-93 
Method 25A : Measurement of Total Organic Concentration Using a Flame 

Ionization Analyzer 

Strip Chart Data 

Run #I  
Zero (%FS) Span (%FS) 

Start 09: 10 

stop 1O:lO 

point# %FSVOC 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
I 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
21 
28 
29 

3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 

3.0 

0.0 

-1.0 

PPm VOC 
6.1 
6.7 
6.7 
6.7 
6.1 
6.1 
6.7 
6.1 
6.1 
6.7 
6.7 
6.1 
5.7 
5.7 
5.7 
5.1 
5.7 
5.7 
5.1 
5.7 
5.7 
5.7 
5.7 
5.7 
5.7 
5.7 
5.7 
5.7 
5.7 

8.0 
7.0 

point # 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 

Actual Span (pprn) 
15.24 

%FSVOC pprnVOC 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
3.0 
3.0 
3.0 
3.0 
3.0 
3.5 
3.5 
4.0 
4.0 

5.7 
5.7 
5.7 
5.7 
5.7 
5.1 
5.7 
5.7 
5.1 
5.7 
5.1 
5.7 
5.7 
5.1 
5.7 
5.7 
5.7 
5.7 
5.7 
5.7 
6.7 
6.1 
6.7 
6.1 
6.7 
1.6 
7.6 
8.6 
8.6 

30 2.5 5.7 60 4.5 9.5 
averages: 2.1 6.1 2.8 6.3 

Drift Cal. Avg. VOC (pprn as propanei-1 
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Coors Brewing Company 

Crushed Can Conveyor - Stack #I 
10-21-93 

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

Ionization Analyzer 

Strip Chart Data 

Run #2 
Zero (%FS) Span (%FS) 

Start I 10:45 . -1.0 7.0 15.24 

stop 11 :45 -1.0 7.0 

Actual Span (ppm) 

point# %FSVOC ppmVOC point# %FSVOC ppmVOC 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

4.0 
4.0 
3.5 
3.5 
3.5 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 

9.5 
9.5 
8.6 
8.6 
8.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
8.6 
8.6 
8.6 
8.6 
8.6 
8.6 
8.6 
9.5 
9.5 
9.5 
9.5 
9.5 
9.5 
9.5 
9.5 
9.5 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 

3.5 
3.5 
3.5 
3.5 
3 .0 
3.0 
3.0 
3.0 
3.0 
3.0 
2.5 
2.5 
2.5 
2.5 
2.5 
3.0 
2.5 
2.5 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

8.6 
8.6 
8.6 
8.6 
7.6 
1.6 
7.6 
7.6 
7.6 
7.6 
6.7 
6.7 
6.7 
6.7 
6.7 
7.6 
6.7 
6.1 
5.7 
5.1 
5.7 
5.1 
5.7 
5.7 
5.7 
5.7 
5.7 
5.7 
5.7 

30 4.0 9.5 60 2.0 5.1 
averages: 3.6 8.7 2.6 6.8 
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Coors Brewing Company 

Crushed Can Conveyor ~ Stack #1 

10-21-93 

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

Ionization Analyzer 

Strir, Chart Data 

Run #3 
Zero (%FS) Span (%FS) 

SkUl 12:w -1.0 
slop 13:W -1.0 

point# %FSVOC ppmVOC 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
11 
18 
19 
20 
21 
22 
23 
24 
25 
26 
21 
28 
29 

3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
3.5 
3.5 
3.5 
3.5 
3.0 
3.0 
3.0 
3.0 
3.0 
2.5 
2.5 
3.0 
3.0 
3.0 
3.0 
2.5 

8.6 
8.6 
8.6 
8.6 
8.6 
8.6 
8.6 
9.5 
9.5 
9.5 
9.5 
9.5 
9.5 
8.6 
8.6 
8.6 
8.6 
7.6 
1.6 
7.6 
7.6 
7.6 
6.1 
6.7 
7.6 
7.6 
7.6 
1.6 
6.1 

7.0 
7.0 

point # 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
41 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
5R 
59 

%FS VOC 

2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
3.5 
3.5 
3.0 
3.5 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
3.5 
3.5 

15.24 

PPm voc 
6.7 
6.7 
6.1 
6.1 
6.7 
6.7 
9.5 
9.5 
9.5 
9.5 
9.5 
9.5 
9.5 
9.5 
8.6 
8.6 
1.6 
8.6 
9.5 
9.5 
9.5 
9.5 
9.5 
9.5 
9.5 
9.5 
9.5 
8.6 
8.6 

30 2.5 6.7 60 3.5 8.6 
averages: 3.3 8.2 3.6 8.7 

Drift Cal. Avg. VOC (ppm as p r o p a n e j 7 1  
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Coors Brewing Company 

Crushed Can Conveyor - Stack #2 

10-21-93 

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

Ionization Analyzer 

Strin Chart Data 

Run # I  
Zero (%FS) Span (9'oF.S) Actual Span (ppm) 

Slan 09: 10 

stop 1010 

point# %FSVOC 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
23 
26 
27 
28 
29 

30.0 
23.0 
22.0 
19.0 
16.0 
17.0 
15.5 
20.0 
15.0 
15.0 
12.0 
13.0 
13.0 
13.3 
12.0 
17.0 
16.0 
13.3 
12.3 
11.3 

160.0 
160.0 
70.0 
31.3 
36.5 
29.0 
22.3 
22.0 
32.0 

0.0 

0.0 

ppm V 0 c  
60.6 
46.5 
44.5 
38.4 
32.3 
34.4 
31.3 
40.4 
30.3 
30.3 
24.3 
26.3 
26.3 
27.3 
24.3 
34.4 
32.3 
27.3 
25.3 
23.2 

323.4 
323.4 
141.5 
104.1 
13.8 
58.6 
45.3 
44.5 
64.7 

47.3 95.3 

47.0 

point# %FSVOC ppmVOC 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
4s 
46 
47 
48 
49 
50 
51 
52 
33 
34 
33 
56 
57 
58 
39 

35.0 
22.5 
17.0 
13.3 
12.0 
11.0 
19.5 
14.0 
11.0 
10.0 
10.0 
10.0 
22.0 
20.0 
18.0 
10.3 
9.3 
8.3 
9.0 

17.0 
19.0 
17.0 
16.0 
12.5 
11.0 
14.0 
18.0 
13.0 
12.0 

70.7 
45.5 
34.4 
27.3 
24.3 
22.2 
39.4 
28.3 
22.2 
20.2 
20.2 
20.2 
44.5 
40.4 
36.4 
21.2 
19.2 
17.2 
18.2 
34.4 
38.4 
34.4 
32.3 
25.3 
22.2 
28.3 
36.4 
26.3 
24.3 

30 23.3 47.3 60 12.5 23.3 
averages: 31.1 62.9 14.8 30.0 

Drift Cal. Avg. voc (PPm as P r o P a n e i y ]  
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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) Actual Span (ppm) 

Stan 10:45 

Stop I I :45 

point# %FSVOC 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
I 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

7.0 
6.5 
7.0 
6.5 
6.5 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 

40.0 
41.0 
34.5 
25.0 
15.0 
18.0 
11.0 
8.5 

35.5 
24.0 
20.5 
13.0 
9.0 

80.0 
8.0 
9.5 

10.0 
10.0 

0.0 47.0 95.5 

0.0 45.0 

ppmVOC point# %FSVOC ppmVOC 
14.5 
13.5 
14.5 
13.5 
13.5 
14.5 
14.5 
14.5 
14.5 
14.5 
14.5 
83.0 
85.1 
71.6 
51.9 
31.1 
37.4 
22.8 
17.6 
13.7 
49.8 
42.6 
27.0 
18.7 

166. I 
16.6 
19.7 
20.8 
20.8 

31 
32 
33 
34 
35 
36 
31 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 

12.0 
10.0 
10.0 
9.5 

110.0 
80.0 
39 .O 
50.0 
27.0 
21.5 
18.0 
15.0 
15.0 
14.0 

260.0. 
120.0 
90.0 
60.0 
35.5 
25.0 
20.5 
18.0 
16.0 
16.5 
13.0 
12.5 
10.0 
9 .o 
8.0 

24.9 
20.8 
20.8 
19.7 

228.4 
166. I 
81.0 

103.8 
56.1 
44.6 
37.4 
31.1 
31.1 
29. I 

539.8 
249.1 
186.8 
124.6 
73.7 
51.9 
42.6 
37.4 
33.2 
34.3 
27.0 
26.0 
20.8 
18.7 
16.6 

30 20.0 41.5 60 8.0 16.6 
averages: 16.9 35.2 38.4 19.8 
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Coors Brewing Company 

Crushed Can Conveyor ~ Stack #2 

10-21 -93 

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

Ionization Analyzer 

StriD Chart Data 

Run #3 

Zero (%FS) Span (%FS) Actual Span (ppm) 

' slan 12:oo 0.0 45.0 95.5 

stop 13:oO 0.0 49.0 

point# %FSVOC ppmvOC pointd %FSVOC ppmvOC 
I 9.0 18.3 31 17.5 35.6 
2 11.0 22.4 32 17.0 I 34.5 
3 13.0 26.4 33 27.0 54.9 
4 15.5 31.5 34 23.0 46.7 
5 10.0 20.3 35 12:o 24.4 
6 15.0 30.5 36 14.0 28.4 
7 10.0 20.3 37 10.0 20.3 
8 18.0 36.6 38 12.0 24.4 
9 16.0 32.5 39 10.0 20.3 

I O  13.5 27.4 40 12.5 25.4 
11 10.0 20.3 41 14.5 29.5 
12 8.0 16.3 42 12.0 24.4 
13 13.5 27.4 43 ' 9.0 18.3 
14 19.0 38.6 44 8.5 17.3 
15 12.5 25.4 45 8.0 16.3 
16 11.5 23.4 46 8.0 16.3 
17 13.0 26.4 47 8.0 16.3 
18 13.0 26.4 48 11.5 23.4 
19 10.0 20.3 49 19.0 38.6 
20 9.0 18.3 50 13.5 27.4 
21 12.5 25.4 51 27.0 54.9 
22 230.0 461.3' 52 10.5 21.3 
23 80.0 162.6 53 8.0 16.3 
24 41.5 84.3 54 12.0 24.4 
25 30.0 61.0 55 16.0 32.5 
26 23.0 46.7 56 16.0 32.5 
27 20.0 40.6 57 17.0 34.5 
28 40.0 81.3 58 13.5 ,27.J 
29 17.5 35.6 59 10.0 20.3 
30 14.0 28.4 60 8.0 16.3 

averages: 25.3 51.4 13.5 27.4 

Drift Cal. Avg. VOC (ppm as propanei- 
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EPA Method 2 : Determination of Stack Gas Velocity and Volumetric Flow Rate (Type S Pitot Tube) 

Sample Calculations 

molecular weight dry (gramdmole) 
= 0.440(%COZ) + 0.320(%02) + 0.280(%N2 + %CO) 

= 0.440(O.O %CO2) + (0.320)(20.9 % 0 2 )  + (0.280)(79.1 %N2) 

= 28.836 gramdmole 

molecular weight actual (gramdmole) 
= Md(l - Bwr) + 18.O(Bwr) 

= (28.836 gramdmole)(l - 0.0) + (18.0)(0.0) 

= 28.836 gramdmole 

gas velocity (ftlsec) 
= (85.49 ft/sec [(lbhb-mole)(in. Hg)/(.R)(in. HzO)j'"jCp(Ap'")."B(Tr(.a)~~~)'" 

= (85.49)(0.84)(0.7259)((66+460)/[(24.722+9.2/1 3.6)(28.836)])'" 

= 44.2 ftlsec 

gas flow (acfm) 
= Avr(60 secondshinute) 

= (n)(12 0112 fty(u.2 fl/sec)(60)/4 

= 2082 acfm 

gab flow (dscfm) 
= (60 seconds/mmute)( 1 - Bw.)v.AT.idP~/(T~(."~)P~d) 
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EPA Method 2 : Determination of Stack Gas Velocity and Volumetric Flow Rate (Type S PItot Tube) 

Variables 

A = Stack cross-sectional area (ftz) 
BW = Water vapor in Ihe gas stream, proportion by volume 
Cp = S-type Pitot coefficient (0.84 dimensionless) 
Ap = Velocity head of stack gas (in. HZO) 
Md = Molecular weight of dry stack gas (Ibflb mole) 
Ms = Molecular weight of wet stack gas (Ibflb mole) 
Pbbar = Barometric pressure (in. Hg) 
Ps = Stack pressure relative to ambient (in. H20) 
Ps = Absolute stack pressure (in. Hg) 
Psld = Standard amospheric pressure (29.92 in. Hg) 
Qa = Actual volumelric air flow out of stack (acfm) 
Qsld = Volumetric air flow out of slack corrected to standard conditions (dscfm) 
Ta(svg) = Average stack temperature (“F + 460 = OR) 
Tstd = Standard temperature (528 OR) 
VI = Stack gas velocity (fdsec) 
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EPA Methods 1 - 4 : Determination of Volumetric Flow Rate and Molecular'Weight 

Samole Calculations 

sample volume (dscf) 
= C17.64 ( W i n  Hg)]VmY[Pbu + (A.WI3.6)lmm 

= (17.64 W i n  Hg)(26.474 ft')(1.0257)[24.722+(2.0/13.6) inches Hg]/(77+460 OR) 

= 22.186 dscf 

moisture volume (scf) 
= (0.04707 fP/ml)Vk 

= (0.04707 ft%n1)(3.5) 

= 0.'165 scf 

moisture content (%/loo) 
= Vw(sId)/(Vm(std) + vw(nd))  

= (0.165 scfY(22.186 dscf + 0.165 scf) 

= 0.0074 

molecular weight dry (gramdmole) 
= 0.440(%C02) + 0.320(%02) + 0.280(%N2 + %CO) 

= 0.440(0.0 %C02) + (0.320)(20.5 %OZj+ (0.280)(79.5 %N2) 

= 28.820 gramslmole 

niolecular weight actual (gramdmole) 
= Md(1 - Bws) + 18.O(Bws) 

= (28.820 grams/niole)(l - 0.0074) + (18.0)(0.0074) 

= 28.740 gramdmole 

gas velocity (fused 
= (85.49 fr/sec [(lb/lh-mole)(in. Hg)/f"R)(in. H20)1'")Cp(Ap1")..8(T~(."8,1PrMr)'R 

= (85.49)(0.84)( 1.4530) I (78+460)/[(24.722+8.6/13.6)(28.740)1) I n  

= 89.7 fusee 

gas flow (acfm) 
= Avs(60 seconddminute) 

= (I'l)(12.0/12 ft)'(89.7 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(av~)P~td) 

= (a)( l-O.Oo74)(89.7)(rr)( 12.0/12 ft)’(528)(24.722+8.6/13.6)/[(78+460)(29.92)(4)] 

I 

= 3488 dscfm 

Variables 

A = Stack cross-sectional area (ftz) 
BWS = Water vapor in the gas stream, proportion by volume 
Cp = Pitot coefficient (0.84 dimensionless) 
AH= Average pressure differential across tbe orifice meter (in. H20) 
Ap = Velocity head of stack gas (in. H20) 
Md = Molecular weight of dry stack gas (lbflb mole) 
Ms = Molecular weight of wet stack gas (Ibflb mole) 
Pbar = Baromeuic pressure (in. Hg) 
Ps = Sack pressure relative to ambient (in. H20) 
PS = Absolute stack pressure (in. Hg) 
Pscd = Standard atmospheric pressure (29.92 in. Hg) 
Qa = Actual volumeuic air flow out of skck (acfm) 
Qsid = Volumetric air flow out of stack corrected to standard conditions (dscfm) 
Tm = Average meter temperature (“F + 460 = O R )  

Tdavg) = Average stack temperature (“F + 460 = OR) 
Tstd = Standard temperature (528 OR) 
VIC = volume of moisture collected from gas sample (ml) 
vs = Stack gas velocity (ftlsec) 
Vm = Volume of gas through dry gas meter (ft9 
Vm(std) = Volume of gas lhrough dry gas meter corrected to slandard conditions (dscfl 
Vwfsid) = Volume of water vapor in gas sample at slandard conditions (scfl 
Y = Dry gas meter calibration factor (dimensionless) 
Q = Toral sampling time (minutes) 
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EPA Method 25A : Measurement of Total Organic Concentration Using a Flame Ionization Aanlyzer 

SamDle Calculatiom 

drift cal. ppm as propane 
= U%FS analvzer stack value). (%FS analv zer averaee 0 value)l(s 

[(%FS analyzer average span value) - (%FS analyzer average 0 value)] 

%FS) - r(o .O %FS - 1 .O %FS) / - - 
[(8.0 %FS + 7.0 %FS ) /2]-[(0.0 %FS - 1.0 %FS)/2] 

= 6.2 ppm VOC as propane 

VOC emissions (Ibhr) 
= Lave. voc co nc (DO m m k  flo w (dscfm)l(60 min/hr)(28.3 17 Iiter/fV)(44.09 e/mole)(2.205 Ibk& 

(24 055 Iitedmole @ STP)(loOO g/kg)(lxlo6)(1 - %Hz0/100) 

= 0.076 I b h  VOC 

VOC emissions (tondyear) 
= IVOC ( lblhrN(8760 hourslvear) 

(2000 Ibdton) 

=[0.0761(87601 
(2000) 

= 0.331 tondyr VOC 

VOC emissions (Ib propanelgallon beer) 
= IVOC e missions (IblIirU 

[beer flow (gallondhr)] 

- - 076 lb/br)(75/60 hour$) 
(479 gallons) 

= 0.000198 Ib propane/gallon beei 

VOC emissions (Ib propane/gallon mix) 
= IVOC e missions (IbihrU 

[mix flow (gallondhr)] 

- - .  076 lb/hr)(75/60 hours) 
(550 gallons) 

= 0.000173 Ib propane/gallon mix 

VOC emissions (Ibhr as ethanol) 
= [VOC emissions (lb/lir as propane)][2.506 (empirical conversion factor)] 

= (0.076)(2.506) 

= 0.189 Ib/hr as ethanol 
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Appendix 2 
Field Data 
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Appendix 3 
Calibration Certificates 



Air Pollution Testing, Inc. 

Dry Gas Meter Calibration 
Meter Box ID M5-1 

Laboratorv Data (Pre-test) 

N O  # 

date 
baromeuic pressure (mbar) 
ref. vol. (cubic feet) 

meter vol. (cubic feet) 
ref. temp. (OF) 
meter inlet temp. (OF) 

meter outlet temp. (OF) 

d e h  H (inches water) 

delta P (inches water) 

time (minutes) 

ref. calibration factor 

Calculations (Pre-test) 

meter calibration factor 
meter delta H @ (inches water) 

Laboratorv Data (Post-test) 

Nn # 

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) 

time (minutes) 

ref. calibration factor 

Calculations (Post-test) 

meter calibration factor 
meter delta H @ (inches water) 

I 
9-14-93 

848 

17.955 

17.526 
61 

64 
61 

0.48 

0.12 

42 

0.9987 

1.0243 
1.74 

1 

10-22-93 

853 

16.518 

15.847 
68 

67 
63 

1.90 

0.23 

20 

0.9987 

1.0287 
I .87 

2 

9-14-93 

848 
14.050 

13.739 

66 

72 
66 

1.00 

0.13 

23 
0.9987 

1.0237 
I .79 

2 

10-22-93 

853 

19.222 

18.597 
68 

76  
66 

2.00 

0.23 

23 

0.9987 

1.0314 
1.91 

3 

9-14-93 

848 
24.926 

24.335 
68 

81. 
70 

2.50 

0% 

26 

0.9987 

1.0292 
1.82 

3 

10-22-93 

853 

19.202 

18.686 
68 

81 
70 

2.00 

0.23 

23 

0.9987 

1.0341 
1.90 

average 

18.533 

0.16 

1.0257 

average 

18.314 

17.710 

1.97 

1.0314 El 



.. Air Pollution Testing, Inc. I 
/Dry Gas Meter Cal!bratlon Data 
r 
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Air Pollution Testing, Inc. 
K-type Thermocouple Calibration Data 
. 

Date /o- 22- 01 3 

Thermocouple ID N J - 3  

Inspector iZL 

Thermocouple Reading 

(OF) 
0 

T I =  352 
0 

T2= zo6 

T3= 323 

pF;rmoyter Reading 

hi = 3so 

2 = aog" 1 



S-type Pitot Tube Geometric Calibration Data 

All variables are as defined in Code of Federal Reuulations. Title 40. Part SO, 
Awoendix A. Method 2. 

0 
a'= 0 

0 x 4  Pitot Constant = 

~ 

a '<1Oo 

d 1 1 0 "  

$'s 5" 

p' 5 5 O  

z 5 0.125" 

w I 0.031 " 



Scott Specialty Gases, Inc. 
6141 EASTON ROAD, P 0 BOX 310, PLUMSTEADVIUE, PA 1@949U310 (215) m68861 FAX (215) 766U3ZU 

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS 
Customer Asaay Laboratory 
Am Polluhon Testing Inc Scott Specialty Gases, lnc 
77ll W 6Th Ave 6141 Easton Road Scott Project # 0147642-001 
Suite 1 P 0 Box 310 
Lakewood, CO 80215 Plumsteedvillc, PA 18949-0310 

ANALYTICAL INFORMATION 

Cerhfied to exceed the mmmum spcifxations of EPA Protocol 1 Procedure #C1, Section Number 3 0 4 
Cylinder Number AM016727 Certification Date 05-2693 General Exp. Date 11-2693 
Cylinder Pressure 1900 psig Previous Catification Dates None Acid Rain Exp. Date 11-2694 

Purchase Order 931069 

ANALYrnCYLINDER 
Components Certified Concentration 
Propane 15.24 ppm 
BalanceGaa Nitrogen 

Analvtical Uncertainh+ 
il% NIST Directly Traceable 

Type 
GMIS 

Expiration Date Cylinder Number 
07-29-93 A5794 

INSTRUMENTATION 
InshnmenqlModel/Serial# Last Date Calibrated 
C3HB: Varian/VA3?03/7945 0429.93 

Concentration 
18.15 ppm C ~ H B  in N2 

Analytical Principle 
FID 

ANALYZER READINGS 

Components First Triad Analysis Second Triad Analysis Calibration Curve 

( Z = Z ~ W  c a s  R = R & ~ " c ~  cas  T=T& G ~ B  FCorreIation Coefficient) 

Dale: M26-93 Rerplue Unib: Area 

21=M0000 Rl-198861 T1=167061 

L 3 - m  T3F1673M W198263 &O.mOOE+m C-O.CCCQE+rn 
E=O.mOOE+rn E=O.mOOE+rn 

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



Scott Specialty Gases, Inc. 
6141 EASTONROAD.PO BOX310.PLUMSTEADvILLE.PAI8949030 ( 2 1 5 ) m I  FAX @15)7660320 

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS 
Customer 
Air Pollution Testing Inc 
7711 W 6Th Ave 
Suite 1 
Lakewood, CO 80215 

Assay Laboratory 
Scott Soecialtv Gases. lnc Purchase Order 931069 ~~~, ~~~~~~ 

6141 &ston Road Scott Project # 0147642-003 
P.O. Box 310 
Plumsteadville, PA 189494310 

ANALYTICAL INFORMATION 
Certified to exceed the INNIIWm specifications of EPA Protocol 1 Procedure #G1, Section Number 3 0 4 
Cylinder Number AN032646 C d c a t i o n  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 MINDER 
Components 
Propane 
Balance Gas: NitroKen 

Catifed Concentration 
95.5 ppm 

Analytical Uncertainw‘ 
*l% NIST Directly Traceable 

REFERENCE STANDARD 
T W  Expiration Date Cylindec Number 
GMIS 0502-93 AN029208 

INSTRuMENTAnON 
InetrrunentfModel/Serial# Last Date Calibrated 
C?”: Varian/V~3XX)/?%s 03-02-93 

Concentration 
125.5 ppm C& in N2 

Analytical Principle 
FID 

Components 
P T -  

Special Notes 

First Triad Analysis Second Triad Analysis Calibration Curve 
Date MS53 R e p o w  Umh Area Conrenmhon=A+Bx+G +% +tx 
z 1 = m  Rl457466 n-rn75 
R2=3584w ZZ=DOOOOO “2-272526 
23=DOOOOO m273405 F3-359979 8..OmOoE+W C=OrnE+W 
Avg Cow of CurL Cy1 955 ppm D=O aXX)E+W E=O OOMttOO 

If tlus producl is used for Acid Ram Rule compliance under 40 CFR Part 75. th 
per Append~x H If for use mth other than 40 CFR Part 75 compliance, the 
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CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS 
Customer Assay Laboratoly 
Air Pollution Testing Inc Scott Specialty Gases, Inc. 
7711 W 6% Ave 6141 Easton Road Scott Project # 0147642-002 
Suite 1 P.O. Box 310 
Lakewood, CO 80215 

Purchase Order 931069 

Plumsteadville, PA 18949-0310 

ANALYTICAL INFORMATION 

Certified to exceed the minimum specificationsof EPA Protocol 1 Procedure #Gl, Section Number 3.0.4 
Cylinder Number ALM031818 Certification Date 0527-93 General Exp. Date 11-27-93 
CylinderPressure 19oopsip, . Previous Certifhation Dates None Acid Rain Exp. Date 11-27-94 

ANALYZEDCYLINDER 
Components 
Propane 
Balance Gag Nitrogen 

Certified Concentration 
44.2 ppm 

Analvtical Uncertaintv* 
fl% NIST Directly Traceable 

REFERENCESTANDARD 
Type *uation Date Cylinder Number 
sRM1667B 03-10-97 CLMoo47ll 

INSTRUMENTATION 
I n 6 ~ e n ~ O d e l / S e l i a l #  Last Date Calibrated 
C3H8: Vanan/VA33M)/7945 0527.93 

Concentration 
47.3 ppm C2& in N2 

Analytical Principle 
FID 

ANALYZER READINGS ( Z - h  Gas Gas T=Test Gas  correlation Coefficient) 

Components First Triad Analysis Second Triad Analysis Calibration Curve 
Date: 05.27-93 R a p r u e  Unia: Area 
Z1=00W00 R1-521562 TI47287 
R2-521854 72=ooaXx) TZ.y186512 
Z?=ann, T34.wYn Ius521090 B=O.aXaE+(XI C - O . a X a E + ~  
Avg. Cox. of C.uL CyL 44.2 ppm D=.aXaE+(XI EPO.WOOE+(XI 

Special Notes If this product is used for Acid Ram Rule comphance under 40 CFR Part 75, 
per Appendrx H If for use mth other than 40 CFR Part 75 compliance, the 
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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 used 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 certified in 
accordance with EPA Protocol 1. 

:oars Brewing Company 
Sthanol I Propane Conversion 

itriD Chart Data 

run # I  zero %FS span %FS span ppm 
S L v l  0.0 69.8 70 I 
slop 0.2 69.0 

bag %FS bag ppm 
20.0 201.4 

run #3 zero %FS span %FS span ppm 
S W l  0.0 69.5 701 
>top 0.2 68.0 

bag %FS bag ppm 
68.0 693.3 

run #2 zero %FS span %FS span ppm 
Stan 0.0 70.0 70 1 
stop 0.2 69.5 

bag %FS bag ppm 
24.0 240.5 

run #4 zero %FS sp;ui span ppm 
Sl;tTt 0.0 6X.O 701 
stop 0.0 .61.5 

bag %FS hag ppm 
21.3 220.4 

run #5 zero %FS span %FS span ppm 
S t a n  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 

page A4 - 1 
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Ethanol I Propane Conversion.(continued) 

Coon Brewing Company 
Ethanol I Propane Conversion Data 
1-14-93 

Laboratorv Data 
Run#1 Run#2 Run#3 Run#4 Run#5 

baro. press. (mbar) 842 842 842 842 842 
temp. (OF) 70 70 70 70 70 
flow (Ipm) 1.85 1.89 1.90 2.31 ' 2.32 
lime (min.) 15.0 16.0 15.0 18.0 17.0 
ethanol (g) 0.0204 0.0281 0.0773 0.0350 0.0461 
propane (ppm) 201.4 240.5 693.3 220.4 302.6 

Calculations 

Run#1 Run#2 Run#3 R u n 4 4  Run#5 
ethanol (mg/sm) 890 1120 3275 991 1412 
propane (mglscm) 369 441 1271 404 555 
conversion factor 2.41 1 2.541 2.578 2.453 2.545 

Table A4:2 
Ethanol I Propane Conversion 

Laboratory Data and Calculations 

page A4 - 2 

Avera es 

16.2 
0.0414 

331.6 

Avera es 

2.506 
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Ethanol I Propane Conversion 
Laboratory Data 
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AIR POLLUTION TESTING-INC. 

I I 

S t C , b ~ t i r n  I 
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DEC 18 '92 ii:05 PFlCE-ENVIRON-PROD 
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, : .  

: ,: . 

nyarooarncn ~esponso YICLO~S 
. .  . .  . .  

. . .  

. .  
. .  . .  

. . .  6/90 : 

Methane 
Propane 
Aoetylaae 
rl-nutunu 
n4cxono 
n-Hnptana 
loo-Ootme 
oyolo-Hexnnr 
nethano1 

1.02 1.04 
1 .no I .oo 
0.92 0 6 9 4  
o.gR 0.98 
0.115 0.86 
0.91 n .95 
0.99 0.98 
0.99 0.9u 
0.69 0.68 

ixnanni 0.65 0.67 
ioo-Ptopnnol 0.82 0.81 
BODZOIlp 1.05 I .OS 
Toluene 1.02 1.03 
&-EUlyltOlUenb 0.88 0.89 
D-XY lens 0.91 0.90 
Acetone 0.72 0.73 
Diothylothar 0.75 0.77 
A 4 0 t i O  AOlb 0.58 0.32 
Aoetlo bold Ethylester 0.70 0.72 
A M t h  AOld Isobutylostor 0.88 0.89 
Dlohlormcthane 1 ..os 1 .OG 
Chloroform 0.82 0.78 
1. 1, I,-Triohlorethane 1 .oc 1.02 
Trrohlorethane 1.03 1.01 
TaLrauhlurethana 1.22 1.20 
Chlorbeneenr 1 .Ol 1.04 ----________-_______-------------------------------------------- 
Number of Compounds 
AvornEc 
Jtnndard Tolernnce 

26 26 
0.903 0.903 
0.751( 0.152 

Data Compiled By :TUv 
~nayior TYDP :Moa01 YE-7 
Pus1 Type :loo5 H* 
Callnraclon on1 teropnnb 

Uotm: The mnpnnn nint,orw mrn nnlnulutnd nn [m-bon) per m3. 

. .  

. .  
. .  

. . .  . . .  
: : .  . .  . .  

. . . .  . .  

. . .  
. .  . .  

. .  . .  



Emission Test Report Review Checklist--Short Form 

Reviewer: BP / A d  %RA&ZR 
Review Date: Sn. IT;, 1994 

A.  Background Information 
: 1. 

i 2i 
: i  

3 : 
: I  

4 . .  

5. 

6 .  

a 
. .  

8 .  Process overview: Attach a proce.ss description and a 
block diagram. Isentify processes tested with letters 
from thc beginning of the alphabet (A, B, C, etc . . . I  
an$. APC tijvtems with letters from the end of the 
alptribet (V, W, X, etc. . . I .  Also identify test 
locations with Fabic numerals (1,2,3, . . . )  . Using the 

, ID symbols from the diagram, complete the table below. 



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.) a 



PC: CB30148 

I. 

Introduction . 

Air Pollution Testing. Inc. was contracted by Coon 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 ethahol, 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 Colorado Department'of Health, Air Pollution 
Control Division (CDH. AF'CD). 



PC: CB30148 

Summary of Procedures 

Testing was conducted in accordance with EPA methods I ,  2 , 3 , 4  and 25A as debiled in 
of Federal Reaularions, Title 40. Parr 60. Aooendix A .  Methods 1 and 2 were used to determine 
the volumetric tlow 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 tlow 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 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 
.. cases 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 # I  gas was assumed to contain ambient concentrations 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 to have negligible moisture content. 
The molecular weight (calculated from the oxygen, carbon dioxide, and water vapor content) 
was combined with the differentid 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 

I'  .( 

TOC as propane Ilblhr 

D. Emission Data/Mass Flux RateslEmission Factors 

1.18 I 1.39 I 0.980 I 1.18 

I I I I I 
Pollutant concentrations: 
TOC as propane ppmwv 46.4 I 57.5 I 39.4 I I 
Ethanol (conversion=2.506) I Iblhr 2.96 I 3.48 1 2.45 I 2.96 

TOC as propane 
ETHANOL 
TOC as propane 
ETHANOL 

Iblhr 1.26 1.49 1.09 1.28 
Iblhr 3.15 3.72 2.72 3.20 
Iblgal 0.00328 0.0991 0.00322 0.0352 
Iblgal 0.00821 0.248 0.00807 0.0882 




