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SECTION 1
INTRODUCTION
1.1  Background

Acurex Environmental was contracted by Coors Brewing Company (Coors) to measure
ethanol emissions from the bottle soaker equipment located in the transload/bottlewash area of
their transload bottle wash facility in Golden, Colorado. The objective of this test was to verify
ethanol emission levels reported in the Air Pollution Emission Notices (APENSs) submitted to the
State of Colorado Air Pollution Control Division. To develop process emission factors, process
data were collected and exhaust stack emission rates were measured.

1.2  Source Test Report Organization

This document summarizes the source test results obtained from the bottle soaker area test
series, including the process emission factors and annual emission rates calculated from the
collected data. Also included is a summary of the test matrix and sampling procedures
implemented during the test series, and the quality assurance/quality control (QA/QC) procedures
employed to ensure accurate, representative data.

Section 2 summarizes and discusses the source test and emission factor calculation results.
Section 3 provides a brief description of the soaker area and the sampling locations, and
summarizes the test matrix. Section 4 describes the sampling procedures employed, and Section
5 summarizes QA/QC procedures and results. Field sampling and equipment calibration sheets,
and laboratory analysis reports are provided in Appendices A and B, respectively. Process data
and sample calculations for determining soaker area ethanol emission factors and annual ethanol

emission estimates are provided in Appendix C.







SECTION 2
SOURCE TEST RESULTS

2.1 Summary

The results of the bottle soaker area ethanol emission source test series conducted on
April 28, 1993 are summarized in Table 2-1, which includes ethanol concentration measurement
and emission calculation results.

Table 2-1. Bottle Wash Unit Ethanol Source Test Results

2.2

data to derive an ethanol emission factor for the bottle soaker unit. The emission factor is

Mass of Sample Exhaust Flow | Ethanol Emissions
Ethanol Volume Rate
Collected
Location | Test/Time | (mg/train) (dscl) | (dsl) | (dscfm) | (dsipm) | (Ib/hr) (kg/hr)
Overhead 1 3.30 14.60 | 413.2 | 17135 | 484921 [ 0.511 0.232
Soaker 1144-1214
Area
Exhaust 2 2.33 11.69 | 330.8 | 17063 | 482897 | 0.449 0.204
1243-1313
2 (dup) 2.69 14.36 | 406.4 | 17063 | 482897 | 0.422 0.192
1243-1313 0.435avg | 0.197 avg
3 4.36 14.33 | 405.5 | 16877 | 477633 | 0.678 0.308
1508-1538
Northeast 1 0.71 14.04 | 397.3 | 4373 | 123756 | 0.029 [ 0.0133
Soaker 1145-1215
Area
Exhaust 2 0.89 13.83 [ 391.4 | 4924 | 139349 [ 0.042 | 0.0190
1244-1314
3 1.68 13.67 | 386.9 | 4636 | 131199 | 0.075 0.0342_
1509-1539
3 (dup) 1.16 12.07 | 341.6 | 4636 | 131199 | 0.059 | 0.0267
1509-1539 0.067 avg | 0.0305 avg

Discussion of Results

The ethanol emission source test results reported in Table 2-1 were combined with process




determined by dividing the cumulative quantity of ethanol released from the soaker unit over a
specific period of time by the number of bottles processed over the same time frame.

The bottle wash unit ethanol emission measurements were conducted in triplicate to
ensure that a representative emission factor was determined. The results of the emission factor
calculations are summarized in Table 2-2, which includes process data. The total ethanol

' Emissipq_ rates reported in Table 2-2 were developed based on the average of duplicate
measurements when applicable. A single ethanol emission rate measurement was also taken on
April 29, 1993, one day after the bottle soaker area test series was complete. This sample was
collected to assess the representativeness of the soaker area ethanol emission measurements. The
result of this measurement is discussed in Section 5.

Table 2-2. Ethanol Emission Factor Calculation for the Bottle Soaker Unit

Test Total Ethanol Bottle Case | Soaker Ethanol
Emission Rate | Throughput | Emission Factor
(Ib/hour) (cases/hour) (Ib/case)
1 0.540 2500 0.00022
2 0.477 3125 0.00015
3 0.745 3207 0.00023
Average 0.00020

From the information presented in Table 2-2, a bottle soaker ethanol emission factor is
derived by averaging the emission factors reported for each test. The resulting process emission
factor (0.00020 Ib of ethanol per case of bottles washed) is then applied to the annual bottle

._throughput rate to-determine the annual ethanol emissions from the bottle soaker unit. Coors
reports an annual 12,775,000 case throughput rate; therefore, the annual ethanol emissions

estimated for the bottle soaker unit is 2,555 pounds (1.28 tons) per year.




SECTION 3
TEST MATRIX AND SAMPLING LOCATION
31 Bottle Soaker Area and Sampling Location Description

The bottle soaker unit prepares returned beer bottles for refill. The bottles are conveyed
to the entrance of the soaker unit, where beer remaining in the bottles is first dumped into a sump
under the floor. The bottles are then transported to the large, partially enclosed, cleaning bath
containing caustic solution. From the cleaning bath, the bottles are transferred to a packaging
unit, where they are stored in boxes for subsequent transportation and processing.

The bottle soaker unit is located in a non-enclosed portion of the transload/bottlewash
area; process emissions are vented through two exhaust ducts identified as the overhead soaker
area (OSA) exhaust and the northeast soaker area (NESA) exhaust. The OSA exhaust duct
removes process emissions from the caustic cleaning bath via a series of exhaust plenums located
above the bath area. The NESA exhaust duct removes process emissions from the soaker unit
entrance area.

Ethanol samples were collected simultaneously from each of the two rectangular exhaust
ducts. The exhaust flow rate in each duct was determined according to EPA Method 2 by
measuring the velocity head at specific duct traverse point locations. The velocity measurement
locations for the OSA and NESA exhaust ducts are illustrated in Figure 3-1. The access ports
for conducting the velocity measurement conformed with EPA Method 1 requirements.

3.2  Test Matrix

The test matrix, summarized in Table 3-1, identifies the sampling procedures employed,
and the number of test and QA samples collected. Several ethanol samples were collected at
evach location to ensure representative results; these samples were collected simultaneously. An
additional confirmatory ethanol sample was collected one day after the soaker area test series was
completed to assess daily process variability, if any. Coors recorded the bottle throughput rate
during each of the ethanol sampling events. This information was combined with emission
measurement data to develop an ethanol emission factor and estimate annual soaker unit ethanol

emission rates.



Table 3-1. Bottle Soaker Area Ethanol Emission Test Matrix

Number
Sampling Measurement Sample -~ of Number of QC
Location Parameter Method Analytical Method | Samples Samples
North East Ethanol BAAQMD S8T-32° | BAAQMD Lab 29° 3 1 train blank
Soaker Area 1 solution blank
Exhaust Duct 1 duplicate
Volumelric EPA 1-4 N/A 3 Pre- and post-test
Flow Rate equipment
calibration
Overhead Ethanol BAAQMD S8T-32 BAAQMD Lab 29 4 1 train blank
Soaker Areu 1 solution blank
Exhausi Duct 1 duplicate
Volumelric EPA 1-4 N/A 4 Pre- and post-test
Flow Rate equipment
calibration
Process Datu Botile N/A N/A N/A N/A
Throughput
“Bay Area Air Quality Management District Source Test Procedure ST-32: Ethanol,
Integrated Sampling
* Bay Area Air Quality Management District Lab 29 - Determination of Ethanol by Gas
Chromatography
N/A - Not Applicable
Figure 3-1. OSA and NESA Exhaust Duct Sampling Locations
Overhead Soaker Area North East Soaker Area
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SECTION 4
SAMPLING PROCEDURES
4.1 EPA Methods 1, 2, 3, and 4; Volumetric Flow Rate Measurements

Traverse point locations and exhaust gas velocity, molecular weight, and moisture are
determined following EPA Methods 1, 2, 3, and 4, respectively. Data collected from EPA
Methods 1 through 4 are used to calculate volumetric stack gas flow rate. Method 1 outlines the
procedures for selecting the proper traverse points, while Method 2 provides the methodology for
performing the actual traverse. The exhaust gas molecular weight is determined per Method 3
using Fyrite (liquid displacement) analysis. Exhaust gas moisture content is measured
gravimetrically in general accordance with EPA Method 4 procedures.

Velocity is measured at selected discrete sample points located in a cross sectional plane
of the stack according to EPA Method 1 requirements. The cross section is divided into equal
areas, to allow the measurement of velocity and temperature profiles.

In Method 2, a calibrated standard type pitot tube and thermocouple are used, in
conjunction with an inclined manometer or magnehelic gauge to measure exhaust gas velocity
pressure and temperature. From these data, the exhaust gas velocity is calculated using standard
equations. ’
4.2 BAAQMD Method ST-32, Determination of Ethanol Emissions

Exhaust gas ethanol concentrations are measured following BAAQMD Method ST-32, an
integrated sampling procedure in which a known volume of gas is drawn through an impinger
train containing deionized water over a fixed period of time. The water sample is analyzed by
gas chromatography/flame ionization detection (GC/FID).

The ethanol sampling train is illustrated in Figure 4-1. The first three impingers each
contain 100 ml of deionized water; the last impinger contains silica gel to ensure that the gas is
dry before it enters the dry gas meter. A sample volume of approximately 15 ft* is collected at
a maximum rate of 0.5 c¢fm. The amount of condensate collected is determined by weighing all
of the impingers before and after the test. The condensate collected in the impingers is used to

calculate the percent moisture of the exhaust gas. For this test series, gaseous ethanol is present
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in the exhaust stream, therefore no filter is used in this sampling train and no traverse is
necessary. Teflon tubing is used as a probe, and the sample is collected at a single point near
the center of the stack. -

Solutions contained in the first two impingers were collected and analyzed separately.
The contents of the third impinger were collected and analyzed only if the ethanol concentration
in the second impinger was greater than 10 percent of the concentration of the first impinger.
Ethanol concentrations were determined by GC/FID following BAAQMD Lab 29 procedures.

Figure 4-1. Diagram of BAAQMD ST-32 Ethanol Sampling Train
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SECTION 5
QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES

For the bottle soaker unit area ethanol emission test series, Acurex Environmental
developed and implemented a comprehensive quality assurance/quality control (QA/QC) plan to
ensure the collection of accurate, precise, and representative data. This plan stipulated a number
of QA/QC audit procedures which were rigorously employed in all field sampling and analysis
activities.  These procedures include stringent internal QA audits and data validation
requirements, rigorous sample chain of custody procedures, and the collection of adequate QA
samples.

Key elements of the Acurex Environmental QA/QC auditing procedures that were
employed include: field sample recovery and data sheet audits (conducted in the field); mandatory
pre- and post-test equipment calibration checks; thorough QA reviews of reduced field data and
laboratory analysis reports for completeness; and finally, a QA review of the draft and final
source test report. Data validation procedures include calculating relevant data quality indicators
such as measurement precision and accuracy, and evaluating these indicators in terms of data
quality requirements specified by the applicable method.

Representative data were ensured by performing replicate ethanol emission measurements
throughout a typical operating day. The relative standard deviation for these replicate
measurements is 17 percent. In addition, one side-by-side duplicate ethanol emission
measurement was taken at each exhaust duct location to assess sampling method precision
(repeatability); the results indicate a method relative percent difference (RPD) of 6 to 24 percent.
As a final measure of sample representativeness, a single ethanol sample was collected from the
OSA exhaust duct one day after the soaker area ethanol test series was complete. The analytical
results indicate a variability of less than 25 percent.

To determine the level of sample contamination (if any) during sample collection,
transport, and analysis, Acurex Environmental collected and analyzed field (train) and solution
blank samples. No ethanol was measured in any of the blank samples submitted, therefore no

sample contamination occurred.




Various QA/QC procedures were also implemented to ensure the accuracy and precision
of field measurements such as volumetric flow rate and sample volume. The OSA and NESA
exhaust flow rates were measured in triplicate to assess measurement precision; the relative
standard deviations (RSDs) found at these locations were 1.24 and 15.3 percent, respectively.
The NESA RSD is higher due to the low linear flow rate in the duct; the pressure differential
reading was very near the instrument sensitivity level. Nonetheless, an RSD range of 1-15
percent indicates that a fairly high degree of measurement precision was achieved. Per EPA
equipment maintenance requirements, the dry gas meter in the ethanol sampling train is calibrated
regularly against a standard test meter. The equipment calibration sheets are included in
Appendix A.

Acurex Environmental coordinated with the analytical laboratory to ensure that adequate
analytical QA/QC procedures were implemented. This included the determination of analytical
precision, accuracy, and the assessment of potential laboratory contamination. An analytical
precision of 2.6 to 17 percent was determined via duplicate analyses of specific samples.
Analytical accuracy was established by performing a method spike and recovery study; 91
percent recovery was achieved, indicating that this analytical procedure yields accurate ethanol
concentration data. A laboratory storage blank was also analyzed; results indicate that no sample
contamination occurred during storage or analysis.

In summary, the data quality indicators derived from the QA/QC activities implemented
during this test series reveal that a high level of data quality and reliability was achieved.
Method accuracy and precision calculations indicate that the emission factors and annual emission

rates derived from the test series results are correct to within 25 percent.
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APPENDIX A
FIELD SAMPLING AND EQUIPMENT CALIBRATION DATA SHEETS

This Appendix Includes:

BAAQMD Method 32 Field Sampling Data Sheets
EPA Method 1 through 4 Field Data Sheets
Reduced Field Data Sheets
Post-Test Equipment Calibration Sheets
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PRELIMINARY VELOCITY TRAVERSE
plant (00~ S |
Date 4" 2<F'§73 o #* |
Location & S”’E onz2
Stack 1.0, __<A(o x 36" o 1
Barometric Pressure, in. Hg 24-47
. 6 #4
© StaticPressure, in. HoO — /15
Cp .79 Flow —— B
Operators .7 - R. [eM Schematic Of Traverse Point Layout
TRAVERSE VELOCITY STACK TRAVERSE VELOCITY STACK
-POINT HEAD TEMPERATURE POINT HEAD TEMPERATURE
NUMBER (Aps), in. HoO (5 )."F NUMBER (Apg), in. HpO (5)."F
# /-] .24 527
—2 43 L
-3 4
-4 .35
#e- | .41
-2 34
-3 .34
» .42
#a- .32
~2 .23
-3 .30
—4 85
ey 9
-2 Ao
-3 .2)
-4 1A \
AVERAGE « 3125 AVERAGE
#5217 890
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PRELIMINARY VELOCITY TRAVERSE !

Plant Cools B l
Date 4-280-75 o ® I
Location ‘95, £ o ¥ 2
Stack 1.D. 36 x 36" - 3"1 £ l
Barometric Pressure, in. Hg —i 4 /qlg t; i J
" StaticPressure, in. H2O - — l
Cp 77 — " [Flow,
Operators — T R - M. Schematic Of Traverse Point Layout l
TRAVERSE VELOCITY STACK TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE POINT HEAD TEMPERATURE '
NUMBER (Apg), in. H2O (Tg),°F NUMBER (Apg). in. Ho O (Tg),°F
# (-] 3 774 .
-z - 35
-3 37 i
— 4 132
# 2~ » B
SN i
{ —3 . 5/
b 7 37 i
#3- .29
-2 - 2F l
-3 .27
4 .3
# o - 22 '
-2 24
= 25 i
—4f 22 '
i
]
i
i
AVERAGE .30125 AVERAGE
#5217 &m0 l




" StaticPressure, in. HpO

P2

.7
1

Plant Coor S

Date t-25-72

Location oS E

Stack I.D. 36 X 26 :

Barometric Pressure, in. Hg 24 45
— /¥

#2
PRELIMINARY VELOCITY TRAVERSE

o 41
0‘#‘—2

—

o3
ot 4

Cp Flow —%
Operators J/Q7/ R m Schematic Of Traverse Point Layout
TRAVERSE | VELOCITY STACK TRAVERSE | VELOCITY STACK
_POINT HEAD TEMPERATURE POINT HEAD TEMPERATURE
NUMBER | (aps). in. H20 (Ts).°F NUMBER | (aps). in. HoO (Ts),°F
H( 1 .25 29.6 2~
-2 33 |
-3 .27 )
- f . 29 (
#£2 -/ , 28 \
_ 2 .3 t/ |
-3 .30 |
. ' 37 \
# 3~ .30 \
-2 .29 \
—3 28 \
- .30 ]
i 2] /
-2 . 2 Z.
—> 2D
—Y 20 v
AVERAGE A9/3E AVERAGE

w5217 B/90
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PRELIMINARY VELOCITY I%fERSE

Plant /]m/_g
Date ¥-07-73 o [
Location OSE — o
Stack I.D. Iz "X 36 * 2
Barometric Pressure, in. Hg 24. 46 0 # 3
" StaticPressure, in, HpO =\ |§/- | 1S 64 4
Cp hd ?” 4
Operators 2.0 ._ /R (_,matic Of Traverse Point Layout
TRAVERSE VELOCITY STACK \THAVEWS{ VELOCITY STACK
POINT HEAD TEMPERATURE POINT HEAD TEMPERATURE
NUMBER | (Apg), in. HoO (T )."F NUMBER | (Aps). in. HoO (T )."F
2 3 _ .35
> £Ya 3 36
—4 .36 -4 L35
F2 -/ 2 B2 — .35
Z -3 2 -32
3 220 T .32
g .38 Y 26
3 - 2R B2 .28
a 2.9 ~2 -29
-3 - 2F -3 26
7 .3 | -y 29
¥4 — .22 L Rl - 21
-2 -25 -2 -2.3
~3 » 2¢) -2 .23
ol c1LY v ~4f |
AVERAGE AVERAGE

#5217 &/90
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PRELIMINARY VELOCITY TRAVERSE
'. Plant Coor S I i
~ Date 42773 ¢ o #|I
l Location O&E . o ¥ ”
Stack 1D, Sl X 36 26
Barometric Pressure, in. Hg 29. 4@ o * 3
l * StaticPressure, in. H20O — L3 o ¥4 y
Cp 19 — Flow ——% T
l Operators - [ R Schematic Of Traverse Point Layout
TRAVERSE VELOCITY STACK TRAVERSE VELOCITY STACK
' POINT HEAD TEMPERATURE POINT HEAD TEMPERATURE
NUMBER (APs), in. HoO (Ts ),'F NUMBER (Aps), in. HRO (Ts),°F
I # - | .15 21
-2 .3
l -3 . 3
= 3
l - -Z, - .3‘2_
- -3 ~3)
| ~+ .37
j# 3 -/ - 2«?
l ~ 2 -2y
- -2
l i -2.49
Hy - ) 2.0
- 2 . Z'L
I -3 -3
h 18 v
AVERAGE « 848 AVERAGE
l #5217 &/90




PRELIMINARY VELOCITY TRAVERSE l
PlantAC%_Cﬁh_m:%‘_- <« M —— I
Date _ 7 (=9 93 /'...?; 1 9.9 & X-
Location I/\/ESIA - Flow B ¥ 2 ¢ .
P q Is W 1z .
Stack .0, _——— %€ "X € e =
Baromet[_(c;__Pressure in. Hgf-“vqf#\"/ 3/ P 1317 (5 e 13y
" StaticPressure, in. MO O';)\ //“' C)(:;\ P zo- -z' | 22 23 ; ._ '
Cp O.9a __‘_L_____,/' L_‘ " : - -J..
Operators DU 7/ J B @ematic Of Traverse Point Layout l
TRAVERSE VELOCITY STACK TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE POINT HEAD TEMPERATURE I
NUMBER | (apg), in. HoO (Ts).'F NUMBER | (Aps). in. HoO (Ts),°F
| .ol £ 72 ( , 0/ 793 |
) 2 Y f2 ¢ i ?4.7
> Y ye } Y 74, 3 )
7 . o\ Y2 4 .ol 39.2
< , Ol ¥2 & . 6] #7.3
& . © 92 C .00 1 74.3 l
- 3 . DOF r2 F 0| 19.3
| g o 2 i x> 713 |
1 o ( L2 q .02% 74.3
/0 . o) £ 10 0/13 743 l
/] .ol Y2 (/ 005 74.3
JL 003 L2 )2 .od 2 74.3 I
/13 . 6073 L2 /2 L DZ 743
14 <00} F2 )4 . ols 717
5 oo} Y2 1% D2 34.3 I
)L .00} §2 )y L 02 243
13 o 61 £ ! & Lol 99-2 l
7 002 £2 0 ,00%F | 14.3
)4 . 0oLl £2. 14 002 | FAT l
10 002 82 0 DD 4.3
L eol g2 A 0¥ | F4.3 I
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PRELIMINARY VELOCITY TRAVERSE

/

Plant Cﬁ?‘o'“s Can M. g
Date /{//'Z’«fl’/4? s Loz oy s e |
Location NESA — Lo * 3 s ey s o
sk — TEXLE A
Barometric Pressure, in. Hg 2. 4D i zhoud e ASEAE A —
" StaticPressure, in. H20O % —3.0 = -cc3 Y 2o 2/ 2z 73 =y
Cp O.44 . Cs%’J = - - o W e ~
Operators L2 (A 7/ EM. Schematic Of Traverse Point Layout
TRAVERSE VELOCITY STACK TRAVERSE VELOCITY STACK
.POINT HEAD TEMPERATURE POINT HEAD TEMPERATURE
NUMBER (Apg), in. H2O (s ),°F NUMBER (aps), in. HpO (Ts ).°F
( , 0071 $0. 6
T .0l '
3 . 013
Y L O |
S LO0E
¢ <003 [
3 L0l
¥ 01
q of
16 ol
A ,00% f
VT . 00D 1 |
17 . O
[l Lol
1< .o}
1 -00F
(¥ .00 F
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14 . 060D
70 , 060 \
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21 b0 |
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MOISTURE AND VOLUME CALCULATIONS

TOTALS| 300 |4.8000 4934 471 470

Plant: COORS Sample Location: OVERHEAD SOAKER EXHAUST
Date: 4/28/93 Test No./Type: ETHONAL/1
I Performed by: RM/JR Start/Stop Time:  1144/1214
' PARAMETER' SYMBOLVALU)E I \VERAGES ;
calc.
( Avg Orifice Meter Reading (in H20) dH(avg) = 0.800
Gas Meter Correction Factor %gamma) 1.014
Barometric Pressure (in Hg) (b 2443 Avg Stack Temperature (degF) T(savg) = 822
# of Sample Points # 6 Average Meter Temperature (degF) T(mavg) = 784
l Total Sampling Time (min) (theta) ( 30.00)
Stack (Duct) Dimensions (in):
Radius (if roun R 0.00
Length (if rectangular) L 36.00
' Width (if rectangular) A\ 36.00 , AL ke
Area of Stack (sq ft) A ( 9.00)
Meter Volume (std, cu. ft.) V(mstd) = 14.60
Gas Meter Initial Reading (cu ft) 2548
l Gas Meter Final Reading (cu ft) 43.43 Stack Gas Water Vapor Proportion B(wo) = 0.034
Net Gas Sample Volume (cu ft) V(m) ( 1795)
Vol of Liquid Collected (ml) VI(c) 10.9
| Vol of Liq @ Std. Conds. (scf) V(wstdy 0513)
Orifice
l SIz)lmple d%lock Meter TStack Gas Meter
oint ime dH emp | Temp (degF) — ST e
(in H20) (degF) in out /_5 > ? MF / . e
1.0 50 | 080 | 823 77 | 18 o P
l 20 | 50 | o080 | 825 7 | 7 /557 < Do
3.0 5.0 0.80 82.1 77 77 T
4.0 50 | 080 | 819 79 | 79 S0 Z Z
I 50 | 50 | 08 | 82 | & | ™
6.0 5.0 0.80 824 81 80 -
j .-j I
l /
()/”"!’ — ’//:;I’“ /
| L
TG < ND




MOISTURE AND VOLUME CALCULATIONS

Plant: COORS Sample Location: OVERHEAD SOAKER EXHAUST
Date: 4/28/93 Test No./Type: ETHONAL/2
Performed by: RM/JR Start/Stop Time:  1243/1313

PARAMETER
= 0.800
Gas Meter Correction Factor %gamma) 0.993
Barometric Pressure (in Hg) (b) 24.43 Avg Stack Temperature (degF) T(savg) = 822
# of Sample Points # 6 Average Meter Temperature (degF) T(mavg) = 840
Total Sampling Time (min) (theta) ( 30.00 )
Stack (Duct) Dimensions (in):
® Rz)adius if rouné) ) R 0.00
Length (if rectangular) L 36.00
Width (if rectangular) A\ 36.00
Area of Stack (sq ft) A(s) ( 9.00)
Meter Volume (std, cu. ft.) V(mstd) = 11.69
Gas Meter Initial Reading (cu ft) 331.23
Gas Meter Final Reading (cu ft) 346.05 Stack Gas Water Vapor Proportion B(wo) = 0.038
Net Gas Sample Volume (cu ft) V(m) ( 14.83)
Vol of Liquid Collected (ml) VI(c) 9.8
Vol of Liq @ Std. Conds. (scf) V(wstd( 0.461)
Onifice
Sample | dClock | Meter Stack Gas Meter
Point | Time dH Temp | Temp (degF)
. s t L
" (in H20) (degF) in out /Sl / /mﬁ /. &) /m%,
1.0 5.0 0.80 824 82 78 — 4
2.0 50 | 080 | 822 8 | 8 /50,7 Z L
AR AN A r
. 5. . . I
5.0 5.0 0.80 822 93 81 / % Z A
6.0 5.0 0.80 82.1 95 83 55 a 7
D -
L=./5

TOTALS| 300 |[4.8000 4934 530 478




MOISTURE AND VOLUME CALCULATIONS

Plant: COORS Sample Location: OVERHEAD SOAKER EXHAUST
Date: 4/28/93 Test No./Type: ETHONAL/2 DUPLICATE
Performed by: RM/JIR Start/Stop Time:  1243/1313

Avg Orifice Meter Reading (in H20) dH(avg) = 0.800
Gas Meter Correction Factor %gamma) 1.014
Barometric Pressure (in Hg) (b) 2443 Avg Stack Temperature (degk) T(savg) = 824
# of Sample Points # 6 Average Meter Temperature (degF) T(mavg) = 85.1
Total Sampling Time (min) (theta) ( 30.00)
Stack (Duct) Dimensions (in):
Radius (if roun R 0.00
Length (if rectangular) L 36.00
Width (if rectangular) w 36.00
Area of Stack (sq ft) AGs) ( 900)
Meter Volume (std, cu. ft.) V(mstd) = 14.36
Gas Meter Initial Reading (cu ft) 4437
Gas Meter Final Reading (cu ft) 62.25 Stack Gas Water Vapor Proportion  B(wo) = 0.035
Net Gas Sample Volume (cu ft) V(m) ( 17.88)
Vol of Liquid Collected (ml) Vi(c) 11.1
Vol of Liq @ Std. Conds. (scf) V(wstdy 0522)
Orifice
SIz:mple d%‘lock Meter TStack Gas Meter — / - / "
oint ime dH emp | Temp (degF) 17V e - T
. (in H20Y) (degl) in out / > (9 L/, /}Ap /
10 | 50 | 08 | 823 84 | & /S S z 94z
2.0 50 0.80 82.5 85 86 ) -
3.0 50 | 080 | 822 84 | 85 RN 3 T
40 0| 080 824 84 | 85 /DIV =
5. . 0.80 5 85 85
6.0 5.0 0.80 823 86 85 Zﬁr, é 7
/ e
5 /o=, 50
[ b ¢

TOTALS! 30.0 |4.8000 4942 508 513




MOISTURE AND VOLUME CALCULATIONS

Plant: COORS Sample Location: OVERHEAD SOAKER EXHAUST
Date: 4/28/93 Test No./Type: ETHONAL/3
Performed by: RM/IR Start/Stop Time: 1508/1538

PARAMETER::
Avg Orifice Meter Reading (in H20) dH(avg) = 0.800
Gas Meter Correction Factor %gamma) 1.014
Barometric Pressure (in Hg) (b) 2443 Avg Stack Temperature (degF) T(savg) = 794
# of Sample Points # 6 Average Meter Temperature (de T(mavg) = 8438
Total Sanl;pling Time (min) (theta) (  30.00) £ P (degh) T(mave)
Stack (Duct) Dimensions (in):
® Rzldius (f roun(g) ) R 0.00
Length (if rectangular) L 36.00
Width (if rectangular) w 36.00
Area of Stack (sq ft) A(s) ( 9.00)
Meter Volume (std, cu. ft.) V(mstd) = 1433
Gas Meter Initial Readmg (cu ft) 63.09
Gas Meter Final Reading (cu ft) 80.91 Stack Gas Water Vapor Proportion B(wo) = 0.023
Net Gas Sample Volume (cu ft) V(m) ( 17.82)
Vol of Liquid Collected (ml) Vi(c) 7.2
Vol of Liq @ Std. Conds. (scf) V(wstd)( 0.339)

Orifice
Sample | dClock | Meter Stack Gas Meter — /
Point | Time dH Temp | Temp (degF) / S & -77 /m F '

(in H20) (degE) in out .

[ o
1| so| oo | ma| s | s | /S¥ L LI
20 | 50 | 08 | 797 | 8 | 84
30 | 50 | 080 | 795 | 84 | 84 o G
40 | 50 | 080 | 793 | 8 | 85 e
IR IE 1R 18
£

_'76 - ND

TOTALS| 30.0 | 4.8000 4762 508 509




MOISTURE AND VOLUME CALCULATIONS

~,
Plant: COO
Date: 4/29/93
Performed by:

Sample Location: OVERHEAD SOAKER EXHAUST
Test No./Type: ETHONAL/4
Start/Stop Time:  (0810/0840

0.850
80.0
86.2

Avg Orifice Meter Reading (in H20) dH(avg)
Gas Meter Correction Factor
Barometric Pressure (in Hg)

1

Avg Stack Temperature (degF) T(s avg)

6 Average Meter Temperature (degF) T(mavg)

# of Sample Points
heta) (  30.00)

Total Sampling Time (min)

Stack (Duct) Dimensions (in):
® Ri)ldius f rouné) ) R
Length (if rectangular) L
Width (if rectangular) w
Area of Stack (sq ft) A(s)

0.00
36.00
36.00
9.00 )

11.27

Meter Volume (std, cu. ft.) V(m std)
Gas Meter Initial Reading (cu ft)

Gas Meter Final Reading (cu ft)

Net Gas Sample Volume (cu ft) V(m) (

0.034

Stack Gas Water Vapor Proportion  B(wo)

Vol of Liquid Collected (ml) Vi(c)

Vol of Lig @ Std. Conds. (scf) V(wstdy  0395) WO o - TEST/ (_E?\/‘L
(Hece AL

Orifice '
Sample | dClock | Meter Stack Gas Meter
Point | Time dH Temp | Temp (degF)
(in H20) (degk) in out , e L
z , ,mp L niy
1.0 5.0 0.85 80.0 82 80 ' .
20 50 | 08 | 800 8 | 80 o 7 40
3.0 5.0 0.85 80.0 90 82 ot T i
40 50 0.85 80.0 92 82 - o~
50 | 50 | 085 | 800 95 | 84 IS 9,
6.0 5.0 0.85 80.0 96 85 ' e

TOTALS| 300 [5.1000 480.0 541 493




Plant: COORS
Date: 4/29/93
Performed by: DU

AMETER

Gas Meter Correction Factor
Barometric Pressure (in Hg)

# of Sample Points
Total Sampling Time (min)

Stack (Duct) Dimensions éin):
Radius (if round)
Length (if rectangular)
Width (if rectangular)
Area of Stack (sq ft)

Gas Meter Initial Reading (cu ft)
Gas Meter Final Reading (cu ft)
Net Gas Sample Volume (cu ft)

Vol of Liquid Collected (ml)
Vol of Liq @ Std. Conds. (scf)

MOISTURE AND VOLUME CALCULATIONS

g’gamma) 0.993
(b) 24.46
# 6
(theta) ( 30.00)
R 0.00
L 36.00
w 36.00
Ay ( 9.00)
390.71
406.88
V(m) ( 16.17)
Vi(c) 9.4

V(wstd) 0.442)

Sample Location: OVERHEAD SOAKER EXHAUST
Test No./Type: ETHONAL/S
Start/Stop Time:  1012/1042

Avg Orifice Meter Reading (in H20) dH(avg) = 0.883
Avg Stack Temperature (degF) T(savg) = 784
Average Meter Temperature (degF) T(mavg) = 83.6
Meter Volume (std, cu. ft.) V(mstd) = 12.78
Stack Gas Water Vapor Proportion  B(wo) = 0.033

Orifice
Sample | dClock | Meter Stack Gas Meter
Point | Time dH Tem Temp (degF)
: (in H20) (degF) in out 7
-~ 7, ’ /, \C )|
10 50 | 085 | 784 79 | 78 /s 2(5/ /147/ ST e
2.0 50 0.85 78.2 83 ;g B 0
30 50 0.90 78. 87 | :
40 50 0.90 78.4 90 80 / 590 <
5.0 50 | 090 | 784 92 | 81 _ a
6.0 50 | 090 | 784 93 | 83 (=3 q / 3
S
4.7
™/ -
.:'// o= / (5
e I
T/’g N
[ —
TOTALS| 30.0 [3.3000 | 4704 524 | 479




MOISTURE AND VOLUME CALCULATIONS

7P /%/7”4/ JSEZ i D v
L_ D,DL// /5 t/ﬂ_’ ;__' _)

A
iS4 ZE U

<,
SOLZRI ML sy )

\-/' o -7 -7 \_,
s L oL

OTALS| 30.0 |5.0000 492.0 558 500

Plant: COORS - Sample Location: NORTH EAST SOAKER AREA
Date: 4/28/93 Test No./Type: ETHONAL/1
' Performed by: DU Start/Stop Time:  1145/1215
' PARAMETER ; VALUE';
(calc.)
Avg Orifice Meter Reading (in H20) dH(avg) = 0.833
Gas Meter Correction Factor }) gamma) 0.995
Barometric Pressure (in Hg) (b) 24.43 Avg Stack Temperature (degF) T(savg) = 820
# of Sample Points # 6 Average Meter Temperature (degF) T(mavg) = 88.2
l Total Sampling Time (min) (theta) ( 30.00)
Stack (Duct) Dimensions (in):
Radius (if roun R 0.00
Length (if rectangular) L 48.00
Width (if rectangular) w 48.00
Area of Stack (sq ft) A(s) ( 16.00)
Meter Volume (std, cu. ft.) V(mstd) = 14.04
Gas Meter Initial Reading (cu ft) 190.70
Gas Meter Final Reading (cu ft) 208.61 Stack Gas Water Vapor Proportion B(wo) = 0015
Net Gas Sample Volume (cu ft) Vm) ( 1790)
Vol of Liquid Collected (ml) Vi(c) 4.6
Vol of Liq @ Std. Conds. (scf) V(wstdf 0217)
Orifice — ¥ -
l Sample | dClock | Meter Stack Gas Meter / > % D /¥ /’/ﬂ / 700
Point | Time | dH Temp | Temp (degF) ’ 4
I i (in H20) (degk) in out R / 7 ﬁ
1.0 5.0 0.80 82.0 81 82
2.0 50 | 085 | 820 87 | 81 ST 5 )23
3.0 5.0 0.85 82.0 92 82 ' '
I 4.0 50 8 gO g% 8 88 83 )
5.0 5.0 5 1 85 — - - .
6.0 50 | 085 | 80 | 102 | 8 [9//_ <~ IS .70 e
4
l 7




MOISTURE AND VOLUME CALCULATIONS

Plant: COORS Sample Location: NORTH EAST SOAKER AREA

Date: 4/28/93 Test No./Type: ETHONAL/2
Performedby: DU Start/Stop Time:  1244/1314
PARAMETER::

Avg Orifice Meter Reading (in H20) dH(avg) = 0.850
Gas Meter Correction Factor %gamma) 0.995
Barometric Pressure (in Hg) () 24.43 Avg Stack Temperature (degF) T(@avg) = 830
# of Sample Points # 6 Average Meter Temperature (degF) T(mavg) = 97.1
Total Sampling Time (min) (theta) ( 30.00)
Stack (Duct) Dimensions éin):
Radius (if round) R 0.00
Length (if rectangular) L 43.00
Width (if rectangular) w 48.00
Area of Stack (sq ft) AG) ( 16.00)
Meter Volume (std, cu. ft.) V(mstd) = 13.83
Gas Meter Injtial Reading (cu ft) 209.08 '
Gas Meter Final Reading (cu ft) 227.00 Stack Gas Water Vapor Proportion B(wo) = 0.010
Net Gas Sample Volume (cu ft) V(m) ( 17.92)
Vol of Liquid Collected (ml) Vi(c) 31
Vol of Liq @ Std. Conds. (scf) V(wstdy 0.146)

Orifice
Sample | dClock | Meter Stack Gas Meter / A
Point | Time | dH | Temp | Temp (degF) /ST I / [ .70 A
. (in H20) (degF) _in out Z / ?D
5'8 50 0.85 g%g 33 gi (5 7S = .
. 50 0.85 3, 1 _ ;

3.0 S0 | 05 | B0 | 103 | o1 /S TE “

40 50 | 085 3.0 1 92 .

50 50 0.85 83.0 106 93 D70 m ‘*7

6.0 50 0.85 83.0 107 94

D/ L =./S0

/6= np

TOTALS| 30.0 [5.1000 4980 613 552




MOISTURE AND VOLUME CALCULATIONS

Plant: COORS Sample Location: NORTH EAST SOAKER AREA
Date: 4/28/93 Test No./Type: ETHONAL/3

Performed by: DU Start/Stop Time:  1509/1539

PARAMETER:

Avg Orifice Meter Reading (in H20) dH(avg) = 0.800
Gas Meter Correction Factor %gamma) 0.995
Barometric Pressure (in Hg) (b) 24.43 Avg Stack Temperature (degF) T(savg) = 793
# of Sample Points # 6 Average Meter Temperature (degF) T(mavg) = 892
Total Sampling Time (min) (theta) ( 30.00)
Stack (Duct) Dimensions cgin):
Radius (if round) R 0.00
Length (if rectangular) L 48.00
Width (if rectangular) A\ 48.00
Area of Stack (sq ft) A(s) ( 16.00)
Meter Volume (std, cu. ft.) V(mstd) = 13.67
Gas Meter Initial Reading (cu ft) 227.33
Gas Meter Final Reading (cu ft) 244.80 Stack Gas Water Vapor Proportion  B(wo) = 0.014
Net Gas Sample Volume (cu ft) V(m) ( 1747)
Vol of Liquid Collected (ml) VI(c) 4.1
Vol of Liq @ Std. Conds. (scf) V(wstdy 0.193)

Onfice ,./ P
Sample | dClock | Meter Stack Gas Meter / N, ) M }7 / / . ,4'0 /’/:-/.-
Point | Time dH Temp | Temp (degF)

(in H20) (degF) in out o
/S 73 4

20 | 30 | 080 | 73 | s | & - < %
3.0 50 | 080 | 793 93 | 83 ) SFE” > 7
4.0 50 | 080 | 793 98 | 85
5.0 50 | 080 | 793 | 100 | 86 8 e
60 | 50 | 080 | 793 | 102 | 88 [, 7

\./

[ /2T
/ L e >

TOTALS| 30.0 [4.8000 4758 564 506




MOISTURE AND VOLUME CALCULATIONS

Plant: COORS Sample Location: NORTH EAST SOAKER AREA
Date: 4/28/93 Test No./Type: ETHONAL/3 DUPLICATE
Performed by: DU Start/Stop Time:  1510/1540
PARAMETER
Gas Meter Correction Factor gamma) 0.993
Barometric Pressure (in Hg) (b) 24.43 Avg Stack Temperature (degF) T(savg) = 793
# of Sample Points # 6 Average Meter Temperature (degF) T(mavg) = 874
Total Sampling Time (min) (theta) ( 30.00)
Stack (Duct) Dimensions (in):

Radius (if roun R 0.00

Length (if rectangular) L 48.00

Width (if rectangular) w 48.00
Area of Stack (sq ft) A(s) ( 16.00) _

Meter Volume (std, cu. ft.) V(mstd) = 12.07
Gas Meter Initial Reading (cu ft) 347.52
Gas Meter Final Reading (cu ft) 362.92 Stack Gas Water Vapor Proportion B(wo) = 0.011
Net Gas Sample Volume (cu ft) V(m) ( 1541)
Vol of Liquid Collected (ml) V(<) 2.9
Vol of Liq @ Std. Conds. (scf) V(iwstd) 0.137)
Orifice

Sample | dClock | Meter Stack Gas Meter
Point | Time dH Teran Temp (degF)
) -

(in H20) (deg in out /S ? 7 / m p / . ?;’D ﬂﬂf}

TR

30 | 50 | 080 | 793 89 | 83 /SEO 7 T/
Blogi B ElE o

60 | 50 | o085 | 73 | 97 | 88 S/ =z /g

TOTALS| 30.0 [4.9500 475.8 543 506




FLOWRATE CALCULATIONS

Plant: COORS CAN PLANT

Date : 4/28/93 RUN #1

Sample Location:  OVERHEAD SOAKER EXHAUST
Performed by: JR/RM @777? HOURS

PARAMETER SYMBOL VALUE FIELD DATA AVERAGES
{calc.)
Avg Velocity Head (in H20) dP(avg) = 0.313
Pitot Tube Correction Factor C(p) 0.9900
Barometric Presswe (in Hg) P(b) 24.43 Avg Stack Temperature (degF) T(s aveg) = 824
Stack Pressure (in H2Q) P(stack) -1.15
# of Sample Points # 16 Avg SQAT(dP) = 0.553
Stack (Duct) Dimensions (in):
Radius (if round) R
Length (if rectangular) L 36.00
Width (if rectangular) w 36.00
Area of Stack (sqft) A(s) ( 9.00)
02 Concentration (by CEM) 9% 02 206
CO2 Concentration (by CEM) % CO2 0.0 CALCULATED VALUES
CO Concentration (by CEM) % CO 0.0
N2 Concentration (by diff.) % N2 ( 79.40) Stack Gas Water Vapor Proportion B(wo) = 0.033
Mol. Wt Stack Gas Dry M(d) = 28.82
Mol. Wi, Stack Gas Wet M(s) = 28.47
Sample | Velocity Stack | SQRT(dP)
Point Head, dP Temp | Abs Stack Pressure (in Hg) P(s) = 24.35
(in H20) (degF) |
————— —_———— e = = Avg Stack Velocity (ft/sec) V(s avg) = 414
1-1 | 0.24 824 | 0.489
2 0.43 824 | 06557 | Stack Gas STD Vol Flow (dscfm) Qgs) = 17135
3 0.41 824 | 0.6403 |
4 0.35 | 824 0.5916 Actual Stack Gas Vol Flow (acfm) Q(a) = 2237
2-1 0.41 | 824 0.6403
2 0.34 | 82.4 0.5831
3 0.34 824 0.5831 |
4 042 824 0.6481
1] 0.32 824 | 05657
2] 0.33 | 824 0.5745
3| 0.30 824 | 05477
4 0.35 824 0.5916 |
41| 0.19 824 0.4350 |
2| 0.20 824 | 04472
3| 0.21 824 | 0.4583 |
4| 0.16 824 | 0.4000 |
| | | 0.0000 |
| | | 0.0000 |
| ! | 0.0000 |
I I | 0.0000 |
| | | 0.0000 |
| | | 0.0000 |
| I | 0.0000 |
! | | 0.0000 |
————— —tm e m—— e — — = |
TOTALS | 5.00 | 13184 [ 88530 |

S I AR N N T & SN SN SN A SN B S G AR Gn En &
w
1




FLOWRATE CALCULATIONS

Plant; COORS CAN PLANT
Date : 4/26/93 RUN #2
Sample Location:  OVERHEAD SOAKER EXHAUST
Petformed by: JR/RM @17?77? HOURS

PARAMETER SYMBOL VALUE FIELD DATA AVERAGES
(cale)
Avg Velocity Head (in H20) dP(avg) = 0.301
Pitot Tube Correction Factor C(p) 0.9900
Baromelric Pressure (in Hg) P(b) 24 .43 Avg Stack Temperature (degF) T(s avg) = 79.4
Stack Pressure (in H20) P(stack) -1.10
# of Sample Points # 16 Avg SQRT(dP) = 0.547
Stack (Duct) Dimensions (in):
Radius (if round) R
Length (if rectangular) L 36.00
Width (if rectangular) w 36.00
Area of Stack (sqft) A(s) ( 9.00)
02 Concentration (by CEM) % 02 206
€02 Concentration (by CEM) % CO2 0.0 CALCULATED VALUES
CO Concentration (by CEM) % CO 0.0
N2 Concentration (by diff.) % N2 ( 79.40) Stack Gas Water Vapor Proportion B(wo) = 0.033
Mol. W, Stack Gas Dry M(d) = 28.82
Mol. Wi, Stack Gas Wet M(s) = 28.47
| Sample | Velocity Stack SQRT(dP) |
|  Peint | Head, dP Temp | Abs Stack Pressure (in Hg) P(s) = 2435
| | (nH20) | (degP) |
|-=——= e ——— —+ e ————— d———— | Avg Stack Velocity (ft/sec) V(savg) = 40.8
| 1-1] 0.31 | 794 0.5568 |
2] 0.35 794 0.5916 | Stack Gas STD Vol Flow (dscfm) Q(s) = 16992
3 0.37 79.4 0.6083 |
4| 0.32 79.4 05657 | Actual Stack Gas Vol Flow (acfm) Q(a) = 22058
2-1]| 0.36 794 0.6000 |
2| 0.33 79.4 0.5745 |
3| 0.31 704 0.5568
4| . .
3-1| 0.29 79.4 0.5385
2| 0.29 70.4 0.5385
3] 0.27 794 0.5196
4| 0.31 794 | 0.5568
41| 0.23 794 | 04796
| 2] 0.24 79.4 0.4899 |
| 3| 0.25 70.4 0.5000
| 4] 022 794 0.4690
) - | 0.0000
| 0.0000
| 0.0000 |
| 0.0000 |
| | | 0.0000
| | | 0.0000
] | | 0.0000
| i | 0.0000
————— B it A
TOTALS | 4.82 | 12704 | 87538 |

o
8
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FLOWRATE CALCULATIONS

Plant: COORS CAN PLANT

Date : 4/28/93 RUN #3

Sample Location:  OVERHEAD SOAKER EXHAUST
Performed by: JR/AM @1545 HOURS

PARAMETER SYMBOL VALUE
(calc)
Pitot Tube Correction Factor C(p) 0.9900
Barometric Pressure (in Hg) P(b) 24.43
Stack Pressure (in H20) P(stack) -1.18
# of Sample Points # 16
Stack (Duct) Dimensions (in):
Radius (if round) R
Length (if rectangular) L 365.00
Width (if rectangular) w 365.00
Area of Stack (sq ft) A(s) ( 9.00)
02 Concentration (by CEM) % 02 20.6
€02 Concentration (by CEM) % CO2 0.0
CO Concentration (by CEM) % CO 0.0
N2 Concentration (by diff ) % N2 ( 708.40)
Sample | Veloeity | Stack | SQRT(dP) |
Point Head, dP | Temp | |
(nH20) | (degh) | |
————— B b e e |
1-1] 0.25 796 | 0.5000 |
2 0.33 70.6 0.5745 |
3| 037 79.6 0.6083 |
4 0.34 70.6 | 0.5831
21 0.38 706 | 06164
2 0.34 706 | 0.5831
3] 0.30 | 70.8 0.5477
4] 0.37 | 796 0.6083
3-1] 0.30 796 0.5477 |
2| 0.20 796 | 0.5385 |
| 3 0.28 796 | 0.5202 |
| 4 0.30 796 | 05477
4-1 0.2y 79.6 | 0.4583
2 0.22 | 796 | 0.4690
3 023 | 766 | 0.4796 |
4 0.20 | 76.6 | 04472 |
| | 0.0000 |
| | 00000
! | {60000 |
| | 0.0000 |
| | 0.0000 |
| | 0.0000|
| | 0.0000 |
| | 0.0000 |
————— e mm e — e |
TOTALS | 471 | 12736 | 8.6386 |

FIELD DATA AVERAGES
Avg Valocity Head (in H20)
Avg Stack Temperature (degF)

Avg SQRT(dF)

CALCULATED VALUES

Stack Gas Water Vapor Propattion
Mol. Wi, Stack Gas Dry

Mol. Wt., Stack Gas Wet

Abs Stack Pressure (in Hg)

Avg Stack Velocity (ft/sec)

Stack Gas STD Vol Flow (dscfm)

Actual Stack Gas Vol Flow (actm)

dP (avg)

T(s avg)

B(wo)
M(d)
M(s)
P@s)
V(s avg)
Q)

Q(a)

13

0.294
78.6

0.540

0.033

28.82

28.47

24.34

40.3

16763

21774



FLOWRATE CALCULATIONS

Plant: COORS CAN PLANT

Date : 4/29/63 RUN #4

Sample Location: OVERHEAD SOAKER EXHAUST
Pertormed by: JR/AM @0745 HOURS

PARAMETER SYMBOL VALUE FIELD DATA AVERAGES
{calc)
Avg Velocity Head (in H20) dP(avg) = 0.297
Pitot Tube Correction Factor C(p) 0.8900
Barometric Presswe (in Hg) P(b) 24.46 Avg Stack Tempaerature (degF) T(s avg) = 76.0
Stack Pressure (in H20) P(stack) -1.15
# of Sample Points # 16 Avg SQRT(dP) = 0.543
Stack (Duct) Dimensions (in): :
Radius (if round) R
Length (if rectangular) L 36.00
Width (if rectangular) w 36.00
Area of Stack (sqft) A(s) ( 2.00)
02 Concentration (by CEM) % 02 20.6
CO2 Concentration (by CEM) % C02 0.0 CALCLAATED VALUES
CO Concentration (by CEM) % CO 0.0
N2 Concentration (by diff) % N2 ( 79.40) Stack Gas Water Vapor Proportion B(wo) = 0.033
Mol. Wt., Stack Gas Dry M(d) = 28.82
Mol. Wt., Stack Gas Wet M(s) = 28,47
Sample | Velocity | Stack | SQRT(dP)
Point Head, dP | Temp | Abs Stack Pressure (in Hg) P(s) = 24 .38
(nH20) | (degF) |
————— e et B e Avg Stack Velocity (ft/sec) V(savg) = 404
1- 0.29 | 760 | 05385
0.34 | 76.0 0.5831 Stack Gas STD Vol Flow (dscfm) Q(s) = 16928
0.36 | 76.0 0.6000
0.36 | 76.0 0.6000 Actual Stack Gas Vol Flow (acfm) Q(a) = 21813
2- 0.24 | 76.0 0.5831
0.31 | 76.0 0.5568
| 0.30 | 76.0 0.5477
3- 0.28 | 76.0 0.5202
0.28 | 76.0 0.5202
0.27 760 0519%
0.31 76.0 | 0.5568
4- 0.22 760 | 0.4590
| | 0.23 760 | 0.4796
| | 0.24 760 | 04899
| | 0.24 | 76.0 | 0.4899
| - | | | 0.0000 |
| | | 0.0000
| | | 0.0000
| | | 0.0000
i | | 0.0000 |
| | | 00000 |
| | | 00000 |
| | | 0.0000 |
=== ————— —+ e ————— |
|TOTALS | 4.75 | 12160 | 8.6888 |
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FLOWRATE CALCLLATIONS
Plant: COORS CAN PLANT
Date : 4/20/03 RUN #5
Sample Location:  OVERHEAD SOAKER EXHAUST
Performed by: JR/RM @0850 HOURS
' PARAMETER SYMBOL VALUE
(calc)
Pitot Tube Correction Factor C(p) 0.9900
Barometric Pressure (in Hg) P(b) 24.46
Stack Pressure (in H20) P (stack) -1.15
# of Sample Points # 16
Stack (Duct) Dimensions (in):
. Radius (f round) R
Length (if rectangular) L 36.00
Width (if rectanguler) w 36.00
Area of Stack (sq ft) A(s) ( 9.00)
©2 Concentration (by CEM) % 02 206
CO2 Concentration (by CEM) % CO2 0.0
CO Concentration (by CEM) % CO 0.0
N2 Concentration (by diff.) % N2 ( 78.40)
Sample | Velocity | Stack SQRT(dP} |
Point Head,dP| Temp |
(inH20) |  (degF) |
————— B el |
1-1 0.29 | 760 | 05385 |
2 0.35 | 76.0 0.5916 |
3 0.36 | 76.0 0.6000 |
4 0.35 | 76.0 0.5916 |
2-1 0.35 | 76.0 0.5916 |
2 0.3z | 76.0 0.5657 |
3| 0.32 | 760 | 0.5657 |
4 0.26 | 760 | 0.5008 |
| a-1 0.28 | 76.0 0.5202 |
| 2 0.29 | 76.0 0.5385 |
3 0.26 | 76.0 0.5099 |
4 0.29 | 76.0 0.5385 |
4—1 021 | 76.0 0.4583 |
2| 0.23 | 76.0 0.4706
3| 0.23 | 76.0 0.4796
4] 0.21 | 76.0 0.4583
- | | 0.0000
I | 0.0000
i ] 0.0000
| | 0.0000
| | | | 0.0000 |
| | | | 0.0000 |
| | | 0.0000
| | | 0.0000
————— —He e — — —— |
TOTALS | 460 | 1216.0 | B8.5464 |

FIELD DATA AVERAGES
Avg Velocity Head (in H20)
Avg Stack Temperature (degF)

Avg SQRT(dF)

CALCULATED VALUES

Stack Gas Watet Vapor Proportion
Mal. Wt., Stack Gas Dry

Mol. Wt., Stack Gas Wet

Abs Stack Pressure (in Hg)

Avg Stack Velocity (ft/sec)

Stack Gas STD Vol Flow (dscfm)

Actual Stack Gas Yol Flow (acfm)

dF (avg)

T(s avg)

B(wo)
M(d)
M(s)
P(s)

V(s avg)
Q)

Q)

Li}

76.0

0.534

0.033
28.82
28.47
24.38
39.7
16651

21456




FA.OWRATE CALCULATIONS
Plant: COORS CAN PLANT
Date : 4/26/03 RUN #6
Sample Location:  OVERHEAD SOAKER EXHAUST
Performed by: DU/RM @777? HOURS
PARAMETER SYMBOL VALUE FIELD DATA AVERAGES '
(cale)
Avg Velocity Head (in H20) dP(avg) = 0.283
Fitot Tube Correction Factor C(p) 0.6900
Barometric Pressure (in Hg) P(b) 24.46 Avg Stack Termperature (degF) T(savg) = 78.0
Stack Pressure (in H20) P (stack) -1.17
# of Sample Points # 16 Avg SQRT(dP) = 0.529
Stack (Duct) Dimensions (in):
Radius (if round) R
Length (if rectangular) L 36.00
Width (if rectangular) w 36.00
Area of Stack (sqft) A(s) { 9.00)
02 Concentration (by CEM) % 02 206
CO2 Concentration (by CEM) % CO2 0.0 CAL.CULATED VALUES
CO Concentration (by CEM) % CO 0.0
N2 Coneentration (by diff.) % N2 { 79.40) Stack Gas Water Vapor Proportion B(wo) = 0.033
Mol. Wt,, Stack Gas Dry M(d) = 28.82 I
Mol. Wi, Stack Gas Wet M(s) = 28.47
Sample | Velocity | Stack SQRT(dP) :
Point | Mead, dP | Temp Abs Stack Pressure (in Hg) P(s) = 24.37
| GnH20) |  (degP) l
————— —t————— e ————— Avg Stack Velocity (ft/sec) V(s avg) = 304
1-1| 0.25 | 78.0 0.5000
| 2| 0.31 | 78.0 0.5568 Stack Gas STD Vol Flow (dscfm) Q(s) = 16459
| 3| 0.34 | 78.0 0.5831 )
4 0.34 78.0 0.5831 Actual Stack Gas Vol Flow (acfm) Q(a) = 21288
2-1 0.34 78.0 0.5831
2 0.32 78.0 0.5657
3] 0N 78.0 0.5568
4 037 78.0 0.6083
3-1 0.28 78.0 0.5202 | '
2 0.27 78.0 0.5196 |
3 0.27 78.0 0.5196
4 0.29 78.0 0.5385
4—1 0.20 78.0 0.4472 ]
2 0.22 780 | 0.4690 | .
3 0.23 780 | 0479 |
4 0.18 78.0 0.4243 |
0.0000 | )
0.0000
0.0000 l
0.0000
0.0000
0.0000
| ©.0000
| 0.0000
————— —mmm e
|TOTALS | 4.52 | 1248.0 | 8.4638




ALOWRATE CALCULATIONS

Plant: COORS CAN PLANT

Date : 4/2B/93  RUN #1

Sample Location: NORTH EAST SOAKER AREA
Performed by: DU/JR @1115 HOURS

PARAMETER SYMBOL VALUE FIELD DATA AVERAGES
(calc.)
Avg Velocity Head (in H20) dP(avg) = 0.007
Pitot Tube Cotrection Factor C({p) 0.8900
Barometric Pressurs (in Hg) P(b) 2443 Avg Stack Temperature (degF) T(savg) = 82.0
Stack Pressure (in H20) P (stack) -0.030
# of Sample Points # 24 Avg SQRT(dP) = 0.078
Stack (Duct) Dimensions (in):
Radius (if round) R
Length (if rectangular) L 48.00
Width (if rectangular) w 48.00
Area of Stack (sqft) A(s) ( 16.00)
©2 Concentration (hy CEM) % Q2 205
CO2 Concentration (by CEM) % CO2 0.0 CALCULATED VALUES
CO Conceniration (by CEM) % CO 0.0
N2 Concentration (by diff.) % N2 ( 79.50) Stack Gas Water Vapor Proportion B(wo) = 0.013
Mol. Wt., Stack Gas Dry M(d) = 28.82
Mol. Wt., Stack Gas Wat M(s) = 28.68
| Sample | Velocity Stack SQRT(dP) |
| Point Head, dP Temp | Abs Stack Pressure (in Hg) P(s) = 24 43
| (in H20) (degF) |
————— e e Avg Stack Velocity (ft/sec) V(s avg) = 58
| 0010| 82 0.1000
| 0.010 82 0.1000 Stack (Gas STD Vol Flow (dscfm) Q(s) = 4373
| o010 82 0.1000
0.010 82| 0.1000 | Actua) Stack Gas Vol Flow (acfm) Q(a) = 5567
0.010 a2 0.1000 |
0.010 82 0.1000 |

0.010 | 82| 01000 |
0.003 | 82| 00548 |
0.007 | 82| 0.0837 |
14 0.007 | 82| 00837 |
15 0.007 | 82| 0.0837 |
16 0.007 | g2| 0.0837 |
17| 0002 | 82| 0.0447
18 0.002 | 82| 0.0447
19 0.002 | B2 | 0.0447
20 0.002 | 82| 0.0447
i 21 0.002 | 82| 00447 |
[ 22 0.007 | 82| 0.0837 |
23|  0.002 | 82| 0.0447
24| 0002 | 82| 0.0447

TOTALS | 0.16 | 1968.0 |  1.8608 |

----------
o
WN~~O0DR~NOMaWR -
[=]
2
[=]
S
[=]
g




FLOWRATE CALCULATIONS

Flant: COORS CAN PLANT
Date : 4/28/93 RUN #2
Sample Location:  NORTH EAST SOAKER AREA

Performed by: DU/JR @1500 HOURS
PARAMETER SYMBOL VALUE FIELD DATA AVERAGES
(cale))
Avg Velocity Head (in H20) dP(avg) = 0.011
Pitot Tube Correction Factor C(p) 0.8900
Barometric Pressuwre (in Hg) P(b) 24.43 Avg Stack Temperature (degF) TEavg) = 793
Stack Pressure (in H20) P (stack) —0.06
# of Sample Points # 24 Avg SQRT(dP) = 0.007
Stack (Duct) Dimensions (in):
Radius (if round) R
Length (if rectangular) L 48.00
Width (if rectangular) w 48.00
Area of Stack (sq ft) A(s) ( 16.00)
02 Concenfration (by CEM) T %02 205
CO2 Concentration (by CEM) % CO2 0.0 CALCULATED VALUES
CO Concentration (by CEM) % CO 0.0
N2 Concentration (by diff.) % N2 ( 79.50) Stack Gas Water Vapor Proportion B(wo) = 0.013
Mol. Wi., Stack Gas Dry M(d) = 28.82
Mol. Wt., Stack Gas Wet M(s) = 2868
Sample | Velocity Stack SQRT(dP)
Point | Head, dP Temp Abs Stack Pressure (in Hg) P(s) = 24.43
| (nH20) | (degP)
————— U e D | Avyg Stack Velocity (f/sec) Visavg) = 7.2
1] o010 793 0.1000 |
2| 0.015 793 | 01225 Stack Gas STD Vol Flow (dscfm) Q(s) = 5475
3] 0.010 70.3 0.1000
4 0.010 79.3 0.1000 Actual Stack Gas Vol Flow (acfm) Q(a) = 6936
5 0.010 79.3 0.1000
[} 0.007 79.3 0.0837
7 0.010 783 0.1000
8 0.020 79.3 0.1414
9 0.025 79.3 0.1581
10 0.017 79.3 0.1304
1 0.005 78.3 0.0707
12 0.002 79.3| 0.0447
13 0.020 73| 01414
] 14| 0015 79.3 0.1225
| 15 | 0.020 | 70.3 01414
16 0.020 | 79.3 01414
- 17 0.010 | 79.3 0.1000
18 0.007 | 763 0.0837
10 0.002 | 79.3 0.0447
20 0.000 | 79.3 0.0000
21 0.007 | 79.3 0.0837
22 0.005 | 79.3 0.0707
23 0.007 | 79.3 0.0837
| 24 0.005 | 70.3 0.0707
| === —t———— S+ ———— + e ——
|TOTALS | 0.26 | 1903.2 | 23354 |




L

FLOWRATE CALCULATIONS
Plant: COORS CAN PLANT
l Date : 4/28/93 RUN #3
| Sample Location:  NORTH EAST SOAKER AREA
Performed by: DU/JR @1550 HOURS
I PARAMETER SYMBOL VALUE FIELD DATA AVERAGES
(calc.)
Avg Velocity Head (in H2Q) dP(avg) = 0.007
Pitot Tube Correction Factor C(p) 0.9900
Barometric Pressure (in Mg) P(b) 24.43 Avg Stack Temperature (degF) T(s avg) = 806
Stack Pressure (in H20) P(stack) -0.03
# of Sample Points # 24 Avg SQRT(dP) = 0.068
Stack (Duct) Dimensions (in):
Radius (if round) R
Length (if rectangular) L 48.00
Width (if rectangular) w 48.00
Area of Stack (sq fi) A(s) ( 16.00)
l 02 Concentration (by GEM) % 02 205
CO2 Concentration (by CEM) % CO2 0.0 CALCULATED VALUES
CO Concentration (by CEM) % CO 0.0
N2 Concentration (by diff.) % N2 ( 78.50) Stack Gas Water Vapor Propartion B(wo) = 0.013
| Mol. Wt., Stack Gas Dry Md = 2882
Mol. Wt., Stack Gas Wet M(s) = 28.68
Sample | Velocity |  Stack | SQORT(aP)
Point Head, dP | Temp | Abs Stack Pressure (in Hg) P(s) = 24.43
(nH20) | (degF) |
————— —H e — e ————— Avg Stack Velocity (ft/sec) V(savg) = 5.0
i 1 0.007 | 8061{ 0.0837
| 2 0.010 | 80.6| 0.1000 Stack Gas STD Vol Flow (dscfm) Q(s) = 3797
| 3 0.013 | 80.6| 0.1140
4 0.010 | 806 | 0.1000 Actual Stack Gas Vol Flow (acfm) Q(a) = 4822
5 0.015 | 80.6 | 0.1225
6 0.003 | 80.6 | 0.0548
7 0.010 | 806| 0.1000
8 0.010 | 80.6 | 0.1000
| 9 0.010 | 806 | 0.1000
I 10 0.010 | BO6 |  0.1000
1M1 0.007 806 | 0.0837 |
12|  0.000 806 | 0.0000 |
13|  0.020 806 | 01414 |
14 | 0.010 80.6 | 0.1000
15|  0.007 806 | 0.0837
| 16 | 0.007 | 806 | 0.0837
|. 17 0.007 | 806 | 0.0837
18 | 0.000 806 | 0.0000
191 0000 806 | 0.0000
20 | 0.000 806 | 0.0000
21 | 0.000 806 | 0.0000
22 | 0.005 806 | 0.0707 |
23 | 0.000 80.6 | 0.0000
l 24 | 0.000 | 806 | 0.0000
————— e e e = ——
' |TOTALS | 0.16 | 19344 | 16217 |







RS

Cliant

CONSOLE METER POST-CALIBRATION

29.98

Project No. 7:03. 030  calbrated By @

in. Hg

Barometric Pressure, Py,

74 °

°F

Ambient Temperature

Pra-Test Meter Oo:mg_o.z Factor.

Post-Test Meter Carrection Factor

Date 5-5 rwm
- 995 Date Caiib. 4 -5 - 72
787 .

Primary Test Meter No. 4#5603 Consocle No. E . Ppercent Difference Aﬁmlﬂnolﬂ X 100 uv - G \&
Gas Volume Temperature
Orifice Dry Gas Volume
Manometer Primary Dry Gas Primary
Setting, Meter Meter Meter Inlet Outlet Average Time Vacuum
(aH), (Vp). (Vg ) tp) (t ) toh {ta) (8), Setting,
in. H,0 #3 1t3 of of of of min in. Hg Y Ko AH@
¢ j0.7212. | 1227 | 7¢ Jo/ i 5% g4.5 | 2.0 5o | o | Y| 172
Y g2z 02| 74 | | 87 | 755 [ AL00 50 |.9905 | . 714 | foo>
¥ N\ 0778 74 /02 %mw 955 | 207 | o |95 | 73| 16l
Average * N\N . .N\\R \®$a‘
Primary Meter Total Dry Gas Meter  Total Calcufations Vp(Pp) (tg+460)
Stop 19072 264.930 Y- Vo /P + AH .
s | S5 5F /. 712 YIRS 1227 a(Po+8H) tp+450
Stop 42 WN\\/ @ 75. Y3 Vp
. K
Start x\_\m,omm\ /022 364.93 /0773 ow AH {14 + 460)
Stop *%\Q\@ﬁ \%NMM h%@@\\u\\ \@.MNN Py (28.96)
San | 4A7.7/2 375693 0.0317 AH julme o ]°
aHe = Pp (1o +460) | Vp

| I

FORM 5224 1/92
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CONSOLE METER POST-CALIBRATION

client___(OOR S Projact No. 7403-050  Gaiprated By mmaw Date_ 2~ @72
Barometric Pressure, Py, 3o.0} in. Hg Pre-Test Meter Comection Factor. . 773 Date omﬂ__ciF.ﬂw
Ambient Temperature /= °F Post-Test Meter Correction Factor /011 = y
Primary Test Meter No. 44546072 ConsoleNo. D=5 3 g Percent Ditference A|||v3 vaoﬂ X 100 uv - 2.6 \k
Gas Volume . Temperature
Orifice Dry Gas Volume
Manometer Primary Dry Gas Primary
Setting, Meter Meter Meter Inlet Outlet Average Time Vacuum
{aH), Vo), Vi), . , , , 8), Setting,
in. Hy0 A mh A ﬂ.“. =,ﬂ :h :ow :“m N in. g Y Ko AH@
8 | 3y | maez | 73 w* _.\ﬁ\ 57 370 | Jo | [03& | 657 | 7.cof
& V1853|1787 o= 9/ | s¢ |70 |47 | 7o |lolib | GYo |2 s
& (et nses] 72 | 94 | 8, | Q0. | 255 | Jo [lo3 | 642 Qe
Average \Q\w ~m\ﬁ:\ 2.065
_unaw_m.sam_. Total UM\ mMmm K\m\_kwv Total Calculations v Vp(Pp) (tg+460)
Stop 555.535 d. =
: 2 Vy (P, + AH (tp+ 460)
san | 59/ Spf 72 432147 784 N 'me)
/
sip | 577.04% 493 Vo
K
Stan {| 558,535 \%mwm 450.43/ \N%mw ° o  |_&H (td+ 460)
sp | 558713 | \ 5. 165 Pp (26.96)
b4y I} -%6>
Stat | D7 7069 4693 0.0317 4H _M_ulmsmH_m
AH@ =
Pp (to + 460) Vp

FORM 5224 1792
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AIR TOXICS LTD.
BAAQMD METHOD ST-32
GC/FID
Fleld Lab Flle Sample Anaiyzed Total Volume  Dilution Det. Limit Amount
Sample [.D. Sample 1.D. Name Date For {ml.) Factor {uG) {uG)

4190-11A 2008F0301 4/28/93 173 1.0

Ethanol

Ethanol

8304190-19A

Anaiysis Date: 5/11/93
Centainer Type: Impinger

COMMENTS: NA=Not Applicable
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AIR TOXICS LTD.
BAAQMD METHOD ST-32
GC/FID
Fleld Lab File Sample Anailyzed Total Volume  Dilution Det. Limit Amount
Sample I.D. Sample L.D. Name Date For {mL) Factor {uG) {uG)
2502 9305002-01A 2021F0701 4/30/93 Ethanol 173 1.0 170 _ 59000

9305002-09A 2014F0901

Analysis Date: 5/11/93
Container Type: Impinger

COMMENTS: NA=Not Applicable
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AIR TOXICS LTD. |

BAAQMD METHOD ST-32

GC/FID
Fleld Lab Flle Sampie Analyzed Totai Volume  Dilution Det. Limit Amount
Sampils I.D. Sample i.D. Name Date For {mL) Factor {uG) {uG)
1591* 9305002-21A° Not Analyzed 4/29/93 Ethanol 173 1.0 170 Net Analyzed

1586 9305002-22A 2018F1202 4/29/93 Ethanol 163 1.0 160 600

Lab Blank 2003F0202 Ethanol Not Detected
Spiked Samples . % Recovery
Msthod Spike 9305002-25A 2002F0202 NA Ethanol NA 1.0 150 106

Analysis Date: 5/11/93
Container Type: Impinger

COMMENTS: NA=Not Applicable
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