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COORS BREWING COMPANY
CAE Project No: 6265-2

SUMMARY

INTRODUCTION

Clean Air Engineering was contracted by Coors Brewing Company to determine
the levels of total hydrocarbons emissions at their facility located in Golden,
Colorado for diagnostic purposes.

The testing tcok place at the Cellar 9 B Floor and the Cellar 9 C Floor, tanks C9-

2, C9-4, C9-6, C9-8, C8-8, C9-10 and C9-12 on June 16 through,19, and 21,
1992: Coordinating the field testing were:

F. Varani - Coors Brewing Company
M. Hynes - Clean Air Engineering

SUMMARY OF TEST RESULTS : ’
The test conditions and results of analysis are presented in Table 1 on page 1-2.

To the best of our knowledge, the data presented in this report are accurate and
complete.

Respectfully submitted,

CLEAN AIR ENGINEERING

Michael Pierce David Perkins
Manager, Denver Region Manager, Technical Communications
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COORS BREWING COMPANY

CAE Project No: 6265-2

TABLE 1 - Summary of Test Results

EPA Method 25A
Cellar 9 B and C Floor
igast
Localion C9-2
Run No. - 5
Date (1992) June 21
Stant Time (approx.) 5:26 PM
Stop Tima {approx.) 8:55 PM
Moisture (volume %) 5.4
O3 {dry volume %) 19.9
CO2 (dry volume %) 2.8
Yolumetric Floy Ratg1
acim 42
dscim 33
For Solvent Correcled:
Tolal Hydrocarbons
Ib/r {as ethanol) 1.552
torvyr (as ethanol) 6.80

For Non-Soivent Corrected:

Totai Hydrocarhons

ppm, dry (as propana) 2,909
ib/hr (as propana) 0.66
tonvyr {as propana) 2.88

\taaﬁ,‘ Y
9 4 C9-6
3 3
June 18  June 18
9:41 AM  10:37 AM
10:36 AM 2117 PM
4.0 4.0
19.9 19.9
.2.8 1.3

42 42

33 a3

0.0 0.628

0.0 2.75

0 1.176

0.0 0.27

0.0 1.17

02'

ASh w{'@,
/‘”"\ Beer

c9-8 C9-9 C9-10

3 3 2

June 18 June 18 June 17
9:41 AM 10:37 AM 12111 PM
10:36 AM 217 PM 4:15 PM
4.1 5.8 2.8
20.4 20.0 20.7
0.2 0.2 0.2

8.4 9.4 9.4

7.4 7.5 7.3
0.125 0.102 0.019
0.549 0.445 0.083
1,048 a3a 160
0.05 0.04 0.01
0.23 0.19 0.04

1 Gas Conditions for Location C9-4 was taken from data obtained at location Cg-2.
} Gas Conditions and Volumetric Flow Rates lor Locatlon £98-8 was takan from the average of dala

" obtained at locations C9-8 and C9-10.

1 Volumetric Fiow Rates for Locations C9-2, C3-4 and C9-12 were taken from data obtained at location C8-2,

ey

C9-12 €9-B
1 5
June 16  June 21
329 PM - 5:26 PM
6:54 PM  8:55 PM
13.7 4.8
201 N/A
0.3 N/A
42 7.2
33 5.6

£y
6.35 1.60
27.8 7.01
11,898 17,674
2.69 0.68
11,78 2.97
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COORS BREWING COMPANY
CAE Project No: 6265-2

DESCRIPTION OF INSTALLATION

At the Coors Brewing Company facility, located in Golden, _colorado, there are
eight tanks on the Cellar 9 B Floor. These tanks receive ethanol condensate
from the Waste Beer Condensor (WBC) or the Yeast Drying Press (YDP). All
eight tanks are vented to a single three inch pipe. To keep particulate matter
from settling, air is injected into the bottom of each tank, and the air flow is
controlled with a rotometer. '

There are a number of tanks on the Cellar 9 C Floor. These tanks receive
waste beer products from the live yeast, aging yeast, HPF yeast and waste
beer produced during the brewing process. To keep particulate matter from
settling, air is injected into the bottom of each tank, and each tank has its own
vent. The air flow to each tank is controlled with a rotometer.

The testing reported in this document was performed at the Cellar 8 B Floor
and the Cellar C Floor, tanks C9-2, C9-4, C9-6, C9-8, C39-9, C9-10 and C2-12.

;
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COORS BREWING COMPANY
CAE Project No: 6265-2

DESCRIPTION OF INSTALLATION ( Continued)

A schematic of ‘ihe Cellar 9 B Floor is shown below.
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A schematic of the Cellar 9 C Floor is shown below.
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COORS BREWING COMPANY
CAE Project No: 6265-2

SUMMARY OF PROCEDURES

SAMPLING PROCEDURES

The sampling followed procedures as detailed in U.S. Environmental Protection
Agency (EPA} Methods 1, 2, 3, 4 and 25A. These methods are titled:

* Mathod 1 — “Sample and Velogity Traverses for Stationary Sources;”
* Method 2 — *“Determination of Stack Gas Velocity and Volumetric Flow Rate
' (Type S Pitot Tube);”
* Method 3 — “Gas Analysis for the Determination of Dry Molecular Weight;”
* Method 4 — “Determination of Moisture Content in Stack Gases;”
* Method 25A - “Determination of Total Gaseous Organic Concentrations using
a Flame lonization 'Analyzer (FIA)." »

These methods appear in detail in Title 40 of the Code of Federal I-;{egulations
(CFR), Part 60, Appendix A. '

. The sampling apparatus is shown in Figure 1 on page 3-2. All equipment was

calibrated at the Clean Air Engineering laboratory prior to shipment to the job
site.

Sampling Locations

The C9-6 test location has two ports. For velocity testing, two points were
sampled per port. The traverse locations are shown in Figure 2 on page 3-3.
For moisture determination and total hydrocarbons testing, a single pomt was
sampled from the center of the duct for various time intervals.

For the C9-2, C9-4, C9-8, C9-9, C9-10, C9-12 and C9B test locations, velocity
testing was not done. For moisture determination and total hydrocarbons
testing, a single point was sampled from the center of the ducts for various time

intervals.
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COORS BREWING COMPANY
CAE Project No: 6265-2

The EPA Method 25A sampling apparatus is shown.

[N-STACK
FILTER

THC
ANALYZER

()
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COORS BREWING COMPANY
CAE Project No: 6265-2

The cross section of the C9-6 test location shows traverse point locations.
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COORS BREWING COMPANY
CAE Project No: 6265-2

SUMMARY OF PROCEDURES (Continued)

ANALYTICAL PROCEDURES

Continuous Emissions Monitoring

_Total Hydrocarbons

The total hydrocarbons emission rate was determined using procedures
detailed in EPA Method 25A. A sample was extracted continuously from the
flue gas stream, and a portion was conveyed to a flame ionization analyzer.

Before and after each run, the monitor was zeroed and calibrated withi a
certified calibration gas. These calibrations were used to correct the raw data
for zero and calibration drift occurring during the test runs.

Solvent Calibration

Referenced were EPA Method 18 "Measurement of Gaseous Organic
Compound Emissions by Gas Chromatography”; Section 6.2, *Calibration

- Standards"; Subsection 6.2.2, "Preparation of Standards from Volatile

Materials"; Subsection 6.2.2.2, "Liquid Injection Technique."

Apparatus

The apparatus consisted of a 50 liter Tedlar bag connected to the outlet of a
midget impinger where the solvent was volatilized. The inlet of the impinger
was connected to the outlet of a dry gas meter which received nitrogen gas
from a gas cylinder. On the top of the midget impinger was a septum for
introducing the solvent with the use of a syringe.

System Preparation

Before each solvent run, the Tedlar bag was evacuated and purged with zero
air to remove any contaminates. This was repeated until no VOC's were

 detected. The Tedlar bag was then evacuated and attached to the outlet of the

midget impinger.

i“iilﬂ
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COORS BREWING COMPANY

- CAE Project No: 6263-2

SUMMARY OF PROCEDURES (Continued)

Sampling

The hot bath was brought to a boil and the initial dry gas meter reading was’
taken. The flow rate from the nitrogen take was adjusted to completely fill the
Tedlar bag in approximately 15 minutes. The meter pressure and temperature
was recorded along with the barometric pressure.

A 10,100 and 1,000 microliter syringe was used to inject the solvent sample
into the midget impinger. The solvent will be injected into the impinger below
the inlet air stream. '

When the bag was completely filled the pump was stopped, the bag removed
and the final volume recorded. The bag was set aside for one hour or
massaged to insure adequate mixing of the gas. ' -

The solvent density was found by accurately measuring a known volume on an
analytical balance to the nearest 1.0 milligram. The results were calculated in
terms of g/ml.

Analysis

The Tedlar bag was analyzed using the same hydrocarbon analyzer as was
used in the tieid. The response of the analyzer was read as ppm propane.

QUALITY-CONTROL PRVOCEDURES )

Quality control procedures for all aspects of field sampling; sample
preservation and holding time; reagent quality; analytical method; analyst
training and safety; and instrument cleaning, calibration and safety were
followed. These procedures are generally consistent with EPA guidelines
documented in “Quality Assurance Manuals for Air Pollution Measurement
Systems,” Vol 3, “Stationary Source Specific Methods” (EPA-600/4-77-027b).

3-5
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COORS BREWING COMPANY
CAE Project No: 6265-2

COMMENTS _

The volumetric flow rate of location C9-6 was measured using a hot wire
anomometer. This value was then used at the identical locations C9-2, C9-4
and C9-12. The volumetric flow rates for the other test locations, C9-8, C9-9
and C38-10, were obtained by pre-set rotometers operated by plant personnel.
These values can be found in the Parameter Section of the Appendix.

Temperature values measured at the Cellar @ B Floor and Cellar 9 C Floor
were of ambient conditions. The values can be found in the Parameter Section
of the Appendix. :

No other deviations from standard U.S. EPA testing procedures were noted.
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CAE Project No: 6265-2
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COORS BREWING COMPANY
CAE Project No: 6265-2

NOMENCLATURE




Qstd
sid
Tt

Ti
Tm

Nomenclature

absorbance
cross sectional area of nozzle (ft<)

cross sectional area of stack (ft<)

proportion of water vapor in the gas stream by volume
proportion of water vapor in the gas stream by volume

at saturated conditions

pitot tube coefficient (dimensionless)

dilution factor

ratio of dry gas generated to gross calories (dscf/MBtu)
ratio of gas generated

gross calorific value of fuel (Btu/ib)

average pressure drop across meter box orifice (in. H20)

average square roots of velocity heads of stack gas (\/inT H20 )

meter orifice calibration coefficient (in. H20)

percent of isokinetic sampling (acceptable: 80 < %l < 110%)

pitot tube constant: 85.49 (f/sec) \/(Ib/lb-mole)(un. Hg)
| ' v (° R)(in. H20)

spectrophotometer calibration factor

~ dry molecular weight of stack gas (Ib/Ib-mole)*

molecular weight of stack gas, wet basis (Ib/Ib-mole)
total amount of particulate matter collected (gm)
normality of titrant (meg/ml)

barometric pressure (in. Hg)

final absolute pressure of flask {in. Hg)

initial absolute pressure of flask (in. Hg)

absolute stack gas pressure (in. Hg)

volumetric flow rate, actual conditions

volumetric flow rate, standard conditions, dry basis
standard conditions, 29.92 in. Hg, 68 ° F

final absolute temperature of flask { ° R)

initial temperature of flask ( ° R)

average dry gas meter temperature ( ° F)




average stack temperature ( ° F)

absolute temperature, standard conditions (528 ° R)
total sampling time (min)

volume of aliquot (ml)

volume of flask (ml)

- total velume of liquid collected in impingers and silica gel (ml)

volume of gas sample through the dry gas meter at meter
conditions (ft3)

volume of gas sampie through the dry gas meter, standard
conditions (ft3)

volume of flask sample, standard conditions (mi)

total volume of solution (ml)

volume of titrant used to titrate aliquot (ml)

volume of titrant used to titrate blank (ml)

volume of water collected, standard conditions (#3)

 stack gas velocity (ft/sec)

gas meter correction factor (dimensionless)

i
il
| ‘J |




CAL GAS
CAL |

CALF

ZERO |
ZEROF
ppm

ppm
{drift calibrated)

Nomenclature

actual concentration of the upscale calibration gas
initial system calibration bias check response for the upscale calibration

gas, ppm
final system calibration bias check response for the upscale calibration

gas, ppm

initial system calibration bias check response for the zero gas, ppm
final system calibration bias check response for the zero gas, ppm
measured concentration as-parts per million in the gas stream
concentration calibrated for drift as per Eq. 6C-1 of EPA Method 6C

Jii
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COORS BREWING COMPANY
CAE Project No: 6265-2

SAMPLE CALCULATIONS
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COORS BREWING COMPANY
CAE Project No: 6265-2

SAMPLE CALCULATIONS - LOCATIONCS-6
(Note: results are taken from computer analysis)

Volume of water collected
Vig = (0.04707 f2/ml) (Vi)
= (0.04707) (19.0)
= (0.89 wscf

Volume of gas metered, standard conditions

o - (17.64 °R/in. Hg.) (vm)[Pb +3;5](-Y :
' (460+T,)

(17.64) (26.98) [24.42 + 123'9'5](1 .0078)

(460 + 85)
=21.62 dscf |

Moisture content (actual)
Bwo = sztd
Vinsta + Vst

T 21.62+0.89
=0.0397
=4.0%

Molecular weight of dry gas stream

M, . =0.44(%CO0,) +0.32(%0,) + 0.28(%CO + %N,)

= 0.44(1.3) +0.32(19.9) + 0.28(78.8)
=29.00 -

Molecular weight of stack gas
M. =My (1-B,,)+18(B.e)
=29.00(1-0.0397) + 18(0.0397)
=28.78 :

Stack pressure (in. Hg)

STATIC P)

PS =Pb +[
13.6

=24.42+(9:-°_)
13.6

=24.42




COORS BREWING COMPANY
CAE Project No: 6285-2-

SAMPLE CALCULATIONS (Continued)

8.  Total Hydrocarbons (as propane)

| : 'Cm
PPM wet, gritt caiibrated = (Cavg - Co)(cm i nCu)
: =(1,155-1) 851.3
) (871-1)
=1,130
' Cavg = Average gas concentration indicated by gas analyzer, wet basis, ppm.
C, = Average of initial and final system calibration bias check responses for
l the zero gas, ppm.
- C. =  Average of initial and final system calibration bias check responses for
the upscale calibration gas, ppm.
l' Cma =  Actual concentration of the upscale calibration gas, ppm.
PPMary —PPMwer, arit eatbrated
'_ 1-Bo
_ 1,130
1-0.0397
l =1,176
i b/dsct = PPMe)(MW)
385.3x10°
_{ 176)(44)
l ~ 385.3x10°®
_ =1.34x10"
I Ib/hr = (Ib/ dscf){dscfm)(60)
= (1.34x10™)(33)(60)
=0.27
I ib/hr, ethanol = (Ib/hr){Ethanol Correction Factor)
( = (0.27){(2.36)
l =0.628

(Ib/hr, Ethanol)(244L)(365%%
2,000

ton/yr, ethanol =

(0.628)(24)(365)
2,000

=2.75
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COORS BREWING COMPANY
CAE Project No: 6265-2

SAMPLE CALCULATIONS (Continued)

10. Solvent Calibration (trial 1)

litar:
lb/dSCfEmanm =(grarquEthanol)(28-31 —;:?33)
' (liters)(453.59¢)

(0.0013)(28.31)

(15)(453.59)
= 5.41x10°

z(lb/dscfE,ha,,'o|)(385.3x106)
{(PPME10) (MW)
_ (5.41x10°)(385.3x10°)
(20.5)(44)

RF(1)-

=2.31
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PARAMETERS
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CQOORS BREWING COMPANY
Project No. 6265-2
Cellar 9 Venis

Location

Date (1992)

Start Time {approx.)
Stop Time {approx.)

- %C02

%02
Pb
Cp
As
Vic
vm
DH
Yd
Tm

CALCULATED RESULTS

Vwstd
Vmstd

Bwo (actual)
Bwo*

AVG TEMP**
Md

Ms

Ps

Vs

Qa (actm)™™*
Qstd {(dscfm)

* Moisture content was assumed to be ambient.

" AVG TEMP was considered {0 be ambient air conditions. ]

*=* For location C8-6, acim was obtained using a hot wire anomometar. This value was also used for locations
C9-2 and C9-12. For locations C9-8, C9-10 and C9-B, acfm was obtained from client operating data.

c9-2
June 19
12:13 PM
12:43 PM

2.8
19.9
24.42
N/A
0.087
24.5
25.45
2.0
1.0078
85

1.15
20.39
0.0535
0.0200
- 80
29.24
28.02
24.42
N/A

42

33

Moisture and Velocity Parameters

C9-6

- June 18 -

11:21 AM
11:51 AM

1.3
18.9
24.42
N/A

© 0.049.

19.0
26.98
2.0
1.0078
85

0.89
21.62
0.0397
0.0200
80
29.00
28.78
24,42
14.33
42

33

C9-9
June 19
8:42 AM

912 AM -

0.2
20.0
24.42

N/A

0.087
26.5
25.87
2.0
1.0078
75

1.25
21.12
0.0558
0.0200
68
28.83
28.62
24.42
N/A
‘9.4
7.5

C9-10
June 18
12:18 PM
12:48 PM

0.2
20.7
24.42
N/A
0.087
12.0
26.89
2.0
1.0078
86

0.56
21.51
0.0256
0.0200
82
28.86
28.64
24.42
N/A
8.4

7.3

Cco-12
June 17
12:53 PM
1:23 PM

0.3
20.1
24,42
N/A
0.087
71.0
25.90
2.0
1.0078
78

3.34
21.03
0.1371

0.0200 .

76
28.85
28.63
24.42

N/A

42

33

C9-B

N/A
N/A
24.42
N/A
N/A
N/A
N/A
N/A
N/A
N/A

- N/A
N/A
N/A

0.0200

84

N/A
N/A-

24.42

N/A

7.2

5.6



- -
-

COORS BREWING COMPANY

CAE Project No: 5265-2
Celiar 8 Vents

Locatlon®

Run No.

Date (1992)

Start Time {approx)
Stop Time (approx)

dscfm**
Bwo*™"
Ethanol Correction Factor

ZERQI
CAL)
ZEROF
CALF
ppm

CAL GAS
ppm, wet {drift calibrated)
ppm, dry
lo/dsct
lo/hr
ton/yr

ib/hr, as ethanol
tonlyr, as ethanol

Co-2

June 21

* 5:26 PM

8:55 PM

0.0538
2.38

887

-14

679
2,578
e51.3
2,753
2,909
3.32E-04
0.66
2.88

1.852
6.80

Cco-4

3

June 18
9:41 AM
10:36 AM

33
0.0397
2.36

854

887
0
851.3
0

o

0.0

. 0.0
0.00

" 0.0
0.0

* The tank at location C9-4 was empty during the test. .
** dsctm and Bwo for Location C9-8 was taken from the average of data obtained at locations C9-9 and C9-10

* Bwo for Location C8-B was assumed to be saturated

Total Hydrocarbons Concentration

{ppm as propane}

C9-6

3

June 1B

10:37 AM
2:17 PM

33
0.0397
2.36

-1
854

8a7
1,185
851.3
1,130
1,176
1.34E-04
.27
117

0.628
275

co-8

3

June 18

9:41 AM

10:36 AM

7.4
Q.0407
2.36

-3
830
-8
811
970
851.3
1,005
1,048
1.20E-04
0.05
0.23

0125
0.549

C9-9

3

June 18
10:37 AM
217 PM

7.5
0.0558
2.36

0.04
0.19

0.102
0.445

C9-10

2

June 17

12:11 PM
4:15 PM

73
0.0256
2.36

-11
8,545
-1
8,522

. 152
8,423
156
160
0.18E-04
0.01
0.04

0.019
0.083

Cg-12

1

June 16
3:29 PM
6:54 PM

33
0.137M
2.36

-42
8,158
-118
12,435
12,568
8,423
10,267
11,888
13.6E-04
2.69

178

- 6.35
27.8

C9-B

5

June 21
5:26 PM
8:55 PM

5.6
0.0481
2.36

58
24,938
425
23,923
16,585
24,900
16,824
17,674
20.2E-04
0.68
297

1.60
7.01




COORS BREWING COMPANY
Preoject No. 6265-2
Cellar 9 Vents

Vol_umetric Flow Data

TANK NO.'S CONTENTS VENT FLOW

98-8,9,10,11_ |WBC & YDP 7 2
20,21,22,23 [CONDENSATE

8C-2.. LIVE YEAST 25.0
8C-12, HPF YEAST 250 -

_ |
9C-8,9.10." WASTE BEER _ ) 9.4

Volumetric flow data was obtained from pre-set rotometers operated by plant persénnel.
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CAE Project No: 6265-2

CALIBRATION DATA
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EAN MOTIINY) AAR-2134

3] Scott Specialty Gases, Inc,

1200 COMBZAMEARS STAEET TROY, V! ayuzy SHONZ: {313} 0832550

Date: 023/19/%2
Our Projsct No.: 0338603
Your PN N _4767-71500

C A E INTSRUMENT NENTAL ) \QO7
D46 WOOTWORK TANR ﬂhg Q.B ¥l
PALATINE, IL. 60067 '

Cantlomon:

Thank you for choosing Socott fof your Spaciaty gas needs. The analyses for the gases ordered, ad reported
by our laborstory, ar¢ isted balow, Nesults are in volume percent, unleas atherwlse indicated.

ANALYTICAL REPORT

Anziytical _ Analytical
Cyl.No. . AMaary 17 MG Cyl. No. ATCUIACY 31 ZaTMG
Componant Concentration Componen| Caneentration
PROBANE 84 L3 PPH PROFANE 55131
__NITROGEN NALANCE — _ NITRDGEM BALAN

ACUBLEZND MASTER GAS

ACUBLEND MASTER CAS

AAL=5479,ALM-003182,A14-014803

AAL-20230 ,ALM-001768 , ALM-008690

—

Analytical Anafytical
Cyl.No. __,  Accuracy__ ELRACNG Cyl. No. Accuracy
Component Concantration Componant Concentration
PROPANE o 851,324
NITROGEN BALANCE
ACURLEND MASTER CAS

—

£AL-20890 ,ALY-006394 ,ALp<810637 N

 Na el / Y R
Anatyst-ﬁg‘i%_‘ Q0 (‘;%ﬁ:;’&\\—// Approved %A

) ‘eo compip wilh 15y saalysle shall Do raptacement ihmo('z'\m Company without waira ot

The only flabliity of this Compeny for gas whish feile
CERTIFIED REFERENCE MATERIALS RPA PROTOCOL GAGES
PURE QAS

CACUBLENDT CALIBRATION & SPECIALTY GAS MIXTURES
ACCESSORY PRODUCTS CUSTOM ANALYTICAL SERVICES
PLUMHSTEAUYILLE, FENND tLvAnA r SAL BERNANDIND, CALIT OO 7 1OUSTON, TRYSS I WHFFI NG LANQID

reamc Y EAENINT, UALIFLmr A 1 WwAREFIELD, MASSADNIUDETIC/ LOMOVIONT, LOLOE TN

e o LA Crdr
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] @Scott Specialty Gases, Inc.
|

N

?EQ‘JCOMDEHMEGE STREET TRIY Wi 48081 PILONE: [313) 3898030 FAX NC. 4315 L09-2134

¢ A E INSTRUEMNT RENTAL Dato: 07122792
246 WOODWORK LANC

PALATINE, 1L, 60067

Qur Prolact No.t 0836044

Your MO, No.: 4559-71500

Gentlemen:

Thank you for chobslng Scott for your Sprrislly gas needs. The analysos for (tie gases ordered, as reportsd
by our laboralory, are lisled below. Resuylls are in volume percent, uniess othsrwise indicated. -

-

ANALYTICAL REPORT
Analytical Anatytical
Cyl. No. Acqurany _+1RACHG__ . Cyl. No. . Accuraty & 1AACHC
Componsm Concenlration Component Canceniration
PROPANE R4, SOPPN PROUANE 95 pPH
o MITROGEN .— e DALAKCE —NITEACYY wwe-w .  DALANCE
, ACUBLEND MASTER GAS " AGUBLEXD MASTRR GAS
e
ALH=~006703 Lg:ooagaggﬁKl-aasz ) ALM-0D8679 ,ALM=010619 ,ALY-010240
~— e ‘h.__‘_____,.../
. Analytical Analytical
Cyl. No. _._ Accuracy E1EACHG Cyi. No. ACOUIBCY _«\ 73 CHG
Component Concaniration Componeni Concentration
PROPANE - o SLYOEFM PROTARE - 8L232FN
L NITRONEN . AAL AHCE NITEOGER RALANG!

ACURLEND MASTER CAS

ALM-010293,A1L4~010029 ,ALN-C11352

- — s it " e

Analyst

et

ARl s }|AQ"‘PR SAS

ALM-003391,ALHM-004786,ALH-004952

-

| Approved / Q/- fﬁ%
A 7

Ths enly Habllily @1 this Campany Yor gie which talls 10 tomply with Ibhy snaipsly slusil be rapiacemeny u--r-e} by tha Campary withay) 118 poul
CERTIFIED REFERENCE MATEMIALS BrA PAOTOCOL GASES
ACUBLEND®* CALIBRATION & SPRCIALTY QAG MIXTURES  PURE QAS
ACCESSORY PRODUCTS CUSTOM AHALYTICAL SERVICES

PLUMBSTRAUVILLE, PERNSYLVANIAZ SAN DERNATDING, CAURONUA F HOUSTEN, TEXAS S vHESLhD, IWLIKOIS
e m ity m €18 M W B ANAY S FAENMOET, CALIFONIIA  WARKEFIELD. PAASSACIH/SETTS I LONGIORT COLONAND
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Scott Specialty Gases, Inc.

Shipped 500 WEAVER PARK RD
From: LONGMONT CQ EBO50:

Phone: 303-442-4700 Fax: 303-772-7673

e o o  w E r E Em o Em o TR am A o R M e am am e A M e Em Em Em A ER kR e e e M ke Em m Em e e e e e L AR AL AN o  am A

CLEAN AIR ENGINEERING PROJECT =: 08-07904
: PO%: 6157-66
6850 NORTH BROADWAY _ITEM ®: 08023452
SUITE D DATE: 6708792
DENVER - COo 80221 '
CYLINDER %: 40004058 "~ ANALYTICAL ACCURACY: +/- 2%
FILL PRESSURE: 2000 PSIG ' .
‘ REQUESTED GAS ANALYS (S
COMPONENT - __GONC_MOLES_ ~AMOLES) _
PROPANE 2.4 PCT 2,43 PCT
N1TROGEN ' BAL , BAL
L

CGA 350 2000 PSIG . QC & 16099208

APPROVED BY: _RY
RIC SCHMELTEKOPF

ANALYST: M 0

DAV ID CHAFMAN

PLUMSTEADVILLE, PENNYYLVANIA - 1 HCGY - MICHIGAN P HOUSTON, TEALS ! DURHAM, HORTH CAROLINA
SOUTH PLAINEIFL D, WEVY JERSEY . FREMONT, CALIFORNIA ' WAREFIELD, MASSACHUSETTS lLON\,MOhT COLORADO
BATON HDUUE, LUUISIAKNA

- .

43

- o -
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COORS BREWING COMPANY
CAE Project No: 6265-2
Solvent Calibration Data
September 30, 1892

Trial - Ethanol Ib/dsct FID
~ ingrams Ethanol ppm
1 0.0013 5.41E-06 205
2 0.0045 1.87E-05 72
.3 0.0115 4 78E-05 173
4 0.0116 4.83E-05 172.5
5 0.0203 8.45E-05 2085
6 0.0452 1.88E-04 728
7 0.1146 4.77€-04 1839
8 0.1234 5.13E-04 1,989.6
9 0.1851 8.12E-04 2969
10 0.7986 3.32E-03 11,613.0
Average
Note: © RAF(1) is a response factor based on Ib/dscf

All samples are for 15 minutes with a flow rate of 1 liter/minute

RF(1)

2.3
2.28
2.42

- 2.45

2.48
2.26

227

2.26
2.39
2.51

2.36




COORS BREWING COMPANY
CAE Project No: 6265-2

FIELD DATA
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Orsat Readings

Page /_of /

Client - 150 Project Number _ 20.9 - %02
Plant (= o /jdon Co [Unit g iee /D _‘_ %CO2
Date ¢ /i3 /92 Fuei Type Fo = 1.083 to 1.230
Orsat ID Leak Check? (for bituminous coal)
N‘l:;nuga Location BagID Tna.l P%'&nt Cfg;‘c:%z "E"cg:;nt _:‘.Fo‘ Samplc Time A.nalys:s T:me A.na]yst
I O By D7 \"’) {di1d3 — Ao 7 DG
c9-10 2 123 109 |07
o AS 0.2 1,00.,% z/z?o,g |
| Ve | 0.2 Lo 84 1K40.65] 21 . - .
[ [d9-2_ 1¢3-2 13,0 |33.0]|30.0 }%" 3f .
pTL 2 |35 23] 19.3 | v
3 127 1836|199
- Avg. | L2511 22,61 /9.85]
[ 1€9-9 {cs-9 | 1 0.2 |q04 502 230 | 7:05pm | DA
verTy 2 o3 |R0.21/9.9
3 1o [30.2]30.0
Avg. (9.2 |30.3 |34, 9
1
2
3
Avg.
1
2
3
Avg.
1
5
3
Avg.
1
2
3
Avg.
1
2
‘ 3
AR Famestomat Avg.

:
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Orsat Readings Page of
Client Coche Berswe CO. Project Number £ 24 S £ 20.9 - %02
Plant ¢ cpens (o, Unit Cennr 2 ° %CO2
Date |7 Jywe 92 _ FuelType N A Fo = 1.083 to 1.230
Orsat [D Leak Check? . K. (for bituminous coal)
P\ K9-1. [ R\ 1 62 |i13¢ 300 |i3:20 Im
2 pz (202|200 o
3 oz |z0.9][2072 17 Fo0E
Avg. 10,4 120.1 120,00l
st | T 1] a3 zo-l
2
3
Avg. 0.3 20.)
R-Z |c9-06 |R-2 T gy j212 [12.8 11:30 | 200 lu
1 2 A I 57
T e e Jove :
Avg. | .3 19 9 B
2
.3
Avg.
1
2 .
3
Avg.
K
2 .
i 3
| Avg.
1
2
3
Avg.
1 :
2 |
3
GAE Fomromat - Avg. = e

|
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l 00:14:59:59.925 2488 32380
60:15:04:59,925 2489 31782
00:15:09:59.,925 2491 30391
l . 00:15:14:59.925 2492 27733
. 00:15:19:59,925 2492 24806
00:15:24:59,925 2493 21710
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44:59,
4G:59,
54:59.
59:59,
04:59.

09:59,
14:59.

19:59.
24:59.

29:59,
34:59.
39:59,
44:59,

49:59,

54:59,
59:59,
:04:59.
09:59,
14:59,
19:59.
24:59,
“COORS BREHING co9™ -

34:59.
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501 15:34:59. 325 2454 16527

I 00:15:39:59, 221 2495 14608
00:15:44:59, 921 2494 13999
00:15:49:59,921 2494 13556
l 00:15:54:59,921 2493 13210
00:15:59:59.921 2493 12735
00:16:04:59.921 2493 12347
00:16:09:59.921 2493 12097
I 00:16:14:59.921 - 2495 12030
00:16:19:59,921 2497 12475
. 00:16:24:59.921 2499 13269
I 00:16:29:59.917 2503 - 14155
00:16:34:59.917 . 2511 15213
00:16:39:59.917 2518 16061
' 00:16:44:59.917 (3.7 2526 16773 C4-8
00:16:49:59.917 2531 16848
00:16:54:59,917 - 2538 16524
l 00:16:59:59,917 2542 16285 -
00:17:04:59.917 2537 15970 ' P
00:17:09:59.917 2538 16188 END Ruw's
. '00:17:14:59.917 2535 16596 Ci-2
l 00:17:19:59.914 2538 17256 Ca-B
00:17:24:59.914 . 2544 - 19964 .
"COORS BREWING C09" . : :
l "11:01:49.37" LN
. " 6-22-1992" . e Ca
"TIME" “THC1" "THC2" )
I “SEC" "PPM" "PPM" :
00:00: 00: 00,000 0 0 A .
00:00:00: 14,999 111 41151 D e —
. 00:00:00:29, 999 91 41110 ?057 CALC RuwS
00:00:00:44,999 77 41410 : CG -7
00:00:00:59.998 ~q-2 49 40063 ca-@ _
l 00:00:01:14.998 50 39281 _ Ce-%
00:00:01:29.998 36 38745 :
00:00:01:44.998 40 38146 | -
00:00:01:59,997 39 37786
I ' 00:00:02:14.997 - 26 36694
00:00:02:29.997 22 36382
00:00:02:44.997 27 36502
l 00:00:02:59.996 - 20 37389
00:00:03:14.996 8 38244
: 00:00:03:29.996 4 38018
00:00:03:44,995 -, .13 38060
l 00:00:03:59.995 " 11 38265
00:00:04:14.995 > " ~ 4 - 29163
00:00:04:29.995 | - 1 19974
. 00:00:04:44.99¢ 8 13457
00:006:04:59,994 . 13 9543
00:00:05: 14,994 1 7228
00:00:05: 29,994 -6 6022
l 00:00:05:44.993 2 5246
00:00:05:59.993 6 4647
00:00:06: 14,993 -4 4220
. 00:00:06:29, 992 -9 3872
00:00:06:44,992 3 3529
00:00:06:59.992 0 3229
' 00:00:07:14.992 -8 3024
00:00:07:29.991 -1 2791
00:00:07: 44,991 1 2577
00:00:07:59,.991 -6 . 2428
I 00:00:08:14.991 -6 2284
00:00:08:29.990 0 1999



-— R .. 4

(0000 0y 14, 982 -1 . 2303

00:006:09:29, 289 -3 1344
00:00G:09:44.989 -12 1261
00:00:0%:59. 969 . -4 1165
00:00:10:14.988 -3 1060
00:00:10:29.988 -11 1017
00:00:10:44.988 -17 970
00:00:10:59.988 -4 900
00:00:11:14,987 -6 856
00:00:11:29.987 -11 815
00:00:11:44.987 -13 814
00:00:11:59, 986 -6 744
00:00G:12:14.986 -1 697
00:00:12:29, 986 -8 710
00:00:12:44,986 -11 710
00:00:12:59, 985 -15 705
00:00:13:14.985 -11 671
00:00:13:29,.985 =6 622
00:00:13: 44,985 -9 612
00:00:13:59. 984 -14 604
00:00:14:14,984 -18 596
00:00:14:29.984 -7 557
00:00:14:44,983 ~10 539
00:00:14:59,983 =13 537
00:00:15:14.983 -20 568
00:00:15:29,983 . -4 519
Q0:00:15:44 982 -8 493
00:00:15:59, 982 -14 490
00:00:16:14.982 -17 490.
00:00:16:29.982 -17 493
00:00:16:44,981 -11 462
00:00:16:59,981 -15 © 490
00:00:17:14.981 «7 451

. 00:00:17:29,980 -16 466
00:00:17:44.980 -11 426
00:00:17:59.980 -15 464
00:00:18:14,980 -11 449
00:00:18:29.979 -13 . 444
00:00:18:44.979 -15 " 451
00:00:18:59.979 o -12 430
00:00:19:14.979 '“‘“‘113—"1;“"Z25’T¢§
00:00:19:29,978 -102 2 41370 )
00:00:19:44.978 o =16 ) 423\ 0 =
00:00:19:59.978 -16 4157 3
00:00:20:14.978 - "-10_ 3s
00:00:20:29.977 77 106 7——“"‘?ﬁ£%- Y
00:00:20:44.977 . - 638 391 >
00:00:20:59,977 .- ° 661 360
00:00:21:14.976 669 332
00:00:21:29.976 666 340
00:00:21:44.976 667 386
06:00:21:59.976 676 332
06:00:22:14.975 679 308
00:00:22:29,975 666 343
00:00:22:44,975 668 370
00:00:22:59.974 669 340
00:00:23:14,974 676 2458
00:00:23:29.974 681 21750
00:00:23: 44,974 677 16034
00:00:23:59,973 670 19422
00:00:24:14.973 680 23491
00:00:24:29.973 681 23634
00:00:24:44.973 678 23760
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CAE Source Testing

i

CAE engineers are
professional experts in air
pollution emission
rmeasurements, -They
possess an In-depth
understanding of both the
emission sources as well as
the control equipment -
being evaluated. Cur
engineers salect the
significant variobles to be
measured during a test
program in order to
provide the most
meaningful data, CAE
can heip clients deveiop a
pian for evaiuating and
controling emissions to

meet lagisiative standards. |

CAE ufiilzes the maost

" appropriate EPA. ASME or
NIOSH method depending
upon situationat
requirements. ©

These services Include:

O Compiance planning
and status
determination

J Polution controt

: device performance
evaluation .
3 Emission inventories

(02, CO, C0,50;. .
$04. NOX; TRS, mutt-
mefci; Cm : -‘
| particuatesy -
O Visugl emissions
monitodng

g Velocity ang
termperature
fraversing

O CEMS PST audlis

3O  Insitu resistvity ang
porticle szng
meaqQsurements

0 Total hydrocarbon

determination

CAE Combustion

Because of the regulatory
and operational i
complexity of incinerators,
CAE has developed this
speciatty testing .
department. This group
provides ¢ wide variety of
engineering consutting
services for municipat
incinerators, hospital waste
incinetators and
RCRA/TSCA incinerators.
CAE s highly expernienced
in all phases of i
compliance testing for
cormbustion systems from
development of the
sampiing and anatytical

matrix to performance of

all data recuction,
validation ond reporting.

The combustion group -~
provides engineerng
consutting saervices for:

0 Tdal bum assistance
O DRE determination
O Municipat refuse
incinerator testing
O Boiler efficiency
studlies

‘O . HVT sampiing

0 Confinuous emissicn
monitoring consutting

0 Design calculations

O  Air poilufion control
permmits

O Energy recovery
design

J Muiti-metals sampling

0 Volgtie/sermi-volatite
Organics '

O RCRA/TSCA
incinerator tasting

0O Alr toxic assessments

d Hospital waste
incineration

-

CAE Analytical
Services

CAE's in-house laboratory
provides technicaily
accurate and timely
chemical analysis. We can
pertormn anaiyses for
variety of organics and

" inorganics including NOx,

50/50. Ha8. VOCs and
chiorides. Our
comprehensive quakity
contrgl program

" guarantees the accuracy-

of any analysis.: CAE

.Anatlytical prides itself on

providing clients with the
most modem, accurate,
and cost-effective sample
praparation and enatysts
availoble, We offer a ful
range of qualtiative -and

. quantitative analytical

services including:

Air qualty

[m
.. O . Water quaiity
[

Toxic and hazardous
waste identification

0 Occupational safety
and heatth

The staff uses a varety of
instrumental and wet
chemical methods
including:

O  Chemical
speciroscopy -

O Gas chromatography

 of air, iquids. solt and

. water samples

O Atomic absomption
speciroscopy of woter
soluble analytes

‘0O EPAMethod 25
analysis’
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CAE Mobile
Laboratories

CAE has developed
mobile analytical
laboratories in response to
an increasing customer
demand for taster

‘turnaround of tast resutts.

CAE's mobile laboratories
are equipped with state-
of-the-art instrumentation,
and are staffed with
expeaienced chemists.
On-site analysis also results
in significant reduction in
analytical costs.

Qur services inciude:

3J Portable gos
chromatography

O idenfification and
characterization of .
VOCs .

3  Analysis of unstable
compounds

3  Soil and water
screening

3 Total reduced sulfur
(TRS} charocterization

. and EPA Methods 15

and 16 -

g Ambient emissions |

“testing for OSHA and

NIOSH compliance
J  Weil monitorng -

sampile screening --
aJ Fugmveem@pi)b

CAE Diagnostic

-— —— Services

CAE Diggnostic Services
offers perfformance
diagnosis and
troubleshooting services for
etectrostatic precipitators
and flow control of
dlrecting devices. This

- group provides computer

modeling, laboratory
resistivity measurements.
physical flow modeling.
fleld testing ond
particuiate
characterization.
Computer modeling
applications include
resistivity, precipitator
performance and gas
fiow. Three-dimensional
scale models ot poilution
control equipment, system
ductwork or stacks can
determine the gas flow

“distribution. prassure drop

and proper vaning for
overall system efficiency.

Futhemnore, the Diognostic

- department performs the

tollowing:

‘o Ihspection and

evaluagtion of
precipitator
characteristics

A  Laboratory resistivity
studies

a 3-D gos flow modeling

O Pariculate
characterzation:
resistivity . size. density,
chemistry

" 3 Field flow

measurement
O ESP evaluohon and
consung
3 Selechon of coaqls
O Fluid gynomics

CAE Express

CAE Express provides
emergency equipment
sales. Delivery is
guaranteed within 24 hours
for: :

O Sowrce sampling

_equipment
a Source sampling
supplies
a CEM system hardware

CAE Insfrumonf ’
Rental

CAE nstrument Rental:
offers g diverstfied line of”
gus monitors of gas

" maonitors for both source

and ambient air
applications including Os.
CO4, CO. NOx, SO, and
THC. A varety of industrial
hygiene and personal
survey tools are available
as well as datq gequisition
systerns, calibration

. materiats and sampling
supplies.

, Cur equipmaent includes:

‘0 Source gas monitors
3 Ambient gir monitors
3 ‘Saurce gos sampling
equipment
O  Industrial hygiene tools
O FHeld screening
eguipment
0O Callbration matenals




r

CAE Offices

Cormporate Office:

- 500 W. Wood Street
Palatine, llinois 60067
708-991-3300
800-627-0033

Regional Offices:

California

1017 Mark Avenue
Carpinteria; Callfomia 93013
805-684-0070

Colorado.

6850 N. Broadway, Suite D
Denver, Colorado 80221
303-650-9745

Pennsylvania

Pittsburgh International Industrial Park
301 Hightech Drive - .
~Oakdate. Pennsylvania 15071
-412-695-2950

' Intemnational Offces:
Belgium
Brusselsesteenweg 70A
1860 Meise, Beigium ;

United Kingdom
29-SheftordRoad -
Clifton, Becfordshire ~ . |
SG175RG L

————— CAE Departments

CAE Anaiytical

CAE Combustion

CAE Diagnostic

CAE Europe

CAE Express

CAE Instrument Rental
- CAE Seminars

CAE Source Testing

CAE VOC Services
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