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COORS BREWING COMPANY 
CAE Project No: 6265-2 

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 took place at the Cellar 9 B Floor and the Ce'llar 9 C Floor, tanks C9- 
2, C9-4, C9-6, C9-8, C9-9, C9-10 and C9-12 on June 16 th'rough.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 

- 
fl&hYL 
Michael Pierce 

pl'f ZL 
David Perkins 

Manager, Denver Region Manager, Technical Communications 



COORS BREWING COMPANY 
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Localion %9-2 
Run No. 5 
Dale (1992) June 21 
Slarl Time (approx.) 526 PM 
Slop Time (approx.) 8 5 5  PM 

-1 
Molsture (volume %) 5.4 
02 (dry volume 9.) 19.9 
CO2 (dry volume %) 2.8 

-1 
adm 42 
dsdm 33 

For Solvsnl Corraclad: - 
ibmr (as ethanol) 1.552 
lo#Vyyr (as ethanol) 6.80 

For Non-Solvanl COrrOCIsd: 
v 

ppm. d v  (as propane) 2,909 
lbmr (as propane) 0.66 
IoQr (as propane) 2.86 

y 9 - 4  C9-6 
3 3 

June 18 June I 8  
9:41 AM 1037 AM 

1036 AM 217 PM 

4.0 4.0 
19.9 19.9 
2.8 1.3 

42 42 
33 33 

0.0 0.628 
0.0 2.75 

0 1.176 
0.0 0.27 
0.0 1.17 

c9-8 
3 

June 16 
9:41 AM 

1036 AM 

4.1 
20.4 
0.2 

9.4 
7.4 

0.125 
0.549 

1.048 
0.05 
0.23 

c9 -9  
3 

June 18 
1037 AM 
217 PM 

5.8 
20.0 

0.2 

9.4 
7.5 

0.102 
0.445 

836 
0.04 
0.18 

c9.10 c9-12 
2 1 

June 17 June 16 
1 2 1 1  PM 329 PM 
4:15 PM 654 PM 

2.8 13.7 
20.7 20.1 
0.2 0.3 

9.4 42 
7.3 33 

0.019 6.35 
0.083 27.8 

180 , 11.898 
0.01 2.69 
0.04 11.76 

1 Gas Conditions lor Locallon C9.4 was taken lrom dala Obtained ai bcalbn C9-2. 
1 ,Gas Condilions and Volumalric Flow Rales lor Locerbn C94 was laken Imm me average of data 

1 Volumetric Flow Rales lor Locations C9.2. C9-4 and C9-12 ware taken lrom dala oblained at location C9-2. 
obtained a1 localions C9.9 and C9.10. 

C9-E 
5 

June 21 
526 PM 
8 5 5  PM 

4,8 
NIA 
NIA 

7.2 
5.8 

1.60 
7.01 

17.874 
0.68 
2.97 
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COORS BREWING COMPANY 
CAE Project No: 6265-2 

At the Coors Brewing Company facility, located in Golden,$olorado, 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 rotorneter. 

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

2-1 
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A schematic of the Cellar 9 B Floor is shown below. 

3 '  VENT L I N E  I AOISTURE. AN0 THC TEST VELOCITY LOCATION 

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

SAMPLING PROCEDURES 

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

Method 1 - “Sample and Velocity Traverses for Stationary Sources;” 
Method 2 - “Determination of Stack Gas Velocity and Volumetric Flow Rate 

Method 3 - “Gas Analysis for the Determination of Dry Molecular Weight;” 
Method 4 - “Deterthation of Moisture Content in Stack Gases;” 
Method.’25A - “Determination of Total Gaseous Organic Concentrations using 

(Type S Pitot Tube);” 

a Flame Ionization’Analyzer (FIA).” 

These methods appear in detail in Title 40 of the Code of Federal Regulations 
(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. 

SamDlina 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 point 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. 

3-1 
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COORS BREWING COMPANY 
CAE Project No: 6265-2 

The EPA Method 25A sampling apparatus is shown. 

STACK ' 

WALL C A L I B R A T I O N  

/VALVE HEATEO \fl PROBE 
I 

-HEATED 
I N - S T A C K  T E F L O N  
F I L T E R  SAMPLE 

C A L  I B R A T  I,ON L I N E  
GAS 

3-2 
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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. 

- PORT TO POINT DISTANCE flw 
1 2.5 
2 0.5 

3-3 



COORS BREW.lNG COMPANY 
CAE Project No: 6265-2 

ANALYTICAL PROCEDURES 

Continuous Emissions Monitoring 

Total Hvdrocarbons 

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 with 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." 

ADDaratUS 

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. 

Svstem Preoaration 

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. 

3-4 
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Samolinq 

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 .O milligram. The results were calculated in 
terms of g/ml. 

Analvsis 

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

QUALITY CONTROL PROCEDURES 1 

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 

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 C9-10, 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 9 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 US. EPA testing procedures were noted. 

4- 1 
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A 
An 
A S  

Bwo 
Bws 

CP 
Df 
Fd 
FC 
GCV 
DH 
- 

DH@ 
Yo I 

KP 

Kc 
Md 
MS 

Mn 
N 
pb 
Pf 
Pi 
ps 
Qa 
Ostd 
std 

Ti 
Trn 

Tf 

Nomenclature 

absorbance 
cross sectional area of nozzle (t12) 
cross sectional area of stack (ft2) 
propodion 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 (dim,ensionless) 
dilution factor 
ratio of. dry gas generated to gross calories (dscf/MBtu) 
ratio of gas generated 
gross calorific value of fuel (Btu/lb) 
average pressure drop across meter box orifice (in. H20) 

average square roots of velocity heads of stack gas ( d m )  
mete'r orifice calibration coefficient (in. H20) 
percent of isokinetic sampling (acceptable: 90 -< %I 5 110%) 

pitot tube constant: 85.49 (Wsec) '( 

spectrophotometer calibration factor 
dry molec'ular weight of stack gas (Ib/lb-mole). 
molecular weight of stack gas, wet basis (Ibllb-mole) 
total amount of particulate matter collected (gm) 
normality of titrant (meq/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 
final absolute temperature of flask ( 
initial temperature of flask ( 
average dry gas meter temperature ( F) 

I b/l b-m o le) (in. H g1 

.I( R)(in. H20) 

F 
R) 

R) 
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average stack temperature ( F) 
absolute temperature, standard conditions (528 
total sampling time (rnin) 
volume of aliquot (rnl) 
volume of flask (ml) 
total volume 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 sample through the dry gas meter, standard 
conditions (ft3) 
volume of flask sample, standard conditions (mt) 
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 (ft3) 
stack gas velocity (fVsec) 
gas meter correction factor (dimensionless) 

R) 
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CAL GAS 
CAL I 

CAL F 

ZERO I 
ZERO F 
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, pprn 
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 

, 
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COORS BREWING COMPANY 
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SAMPLE CALCULATIONS - LOCATION C9-6 
(Note : results are taken from computer analysis) 

1. Volume of water collected 
v w d  = (0.04707ft3/ml) (V,) 

= (0.04707) (19.0) 
= 0.89 wscf 

2. Volume of gas metered, standard conditions 
- - (17.64’R/in. Hg) (Vm)[Pb +%](ya) 

(460 + T,) Vmsta 

- - (17.64) (26:98) [24.42+&](1.0078) 
(460,+ 85) 

= 21.62 dscf 

3. Moisture content (actual) 
- vwsld  6, - 

vmsld + vwsld - 0.89 - 
21.62 + 0.89 

= 0.0397 
= 4.0 % 

4. Molecular weight of dry gas stream 
Ma = 0.44(%C02) + 0.32(%02) + 0.28(%CO + %N2) 

= O.M(l.3) +0.32(19.9) + 0.28(78.8) 
= 29.00 

5. Molecular weight of stack gas 
M. = Ma (1 - 6,) + 1 8(Bw) 

= 29.00 (1 -0,0397) + la(O.0397) 
= 28.78 

6. Stack pressure (in. Hg) 

STATIC P 
” =pb +( 13.6 

=24.42+ - (P;pG) 
= 24.42 
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COORS BREWING COMPANY 
CAE Project No : 6265 - 2 .  

SAMPLE CALCULATIONS (Continued) 

9. Total Hydrocarbons (as propane) 

851.3 = (1,155 - 1) 
(871 - 1) 

=1,130 

Cavp = 
C, = 

C, = 

C,. = 

Average gas concentration indicated by gas analyzer, wet basis, ppm. 
Average of initial and final system calibration bias check responses for 
the zero gas, ppm. 
Average of initial and final system calibration bias check responses for 
the upscale calibration gas, ppm. 
Actual concentration of the upscale calibration gas, ppm. 

- 1,130 - 
1 - 0.0397 

=1,176 

=1.34x1O4 

Ib/hr = (I b l  dscf)(dscfm)(60) 
= ( 1 .34~10')(33) (60) 
= 0.27 

Iblhr, ethanol = (Ib/hr)(Ethanol Correction Factor) 
= (0.27)(2.36) 

= 0.628 

toniyr, ethanol 
2,000& 

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

= 2.75 
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SAMPLE CALCULATIONS (Continued) 

10. Solvent Calibration (trial 1) 

- (0.0013)(28.31) - 
(15)(453.59) 

=5.41x106 

RF(1). - - (I b/dscfE,,,,,,)(385.3x1 OB) 

= 2.31 . .... 
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COO% BREWING COMPANY 
P x j e c t  No. 6265-2 
Cellar 9 Vems 

Location 
Date (1992) 
Start Time (approx.) 
Stop Time (approx.) 

%C02 
7002 
Pb 
CP 
As 
VlC 
Vm 
DH 
Yd 
Tm 

CALCULATED RESULTS 

Vwstd 
Vmstd 
Bwo (actual) 
Bwo' 
AVG TEMP" 
Md 
MS 
Ps 
vs 
Qa (acfm)"' 
Qstd (dscim) 

c9-2 
June 19 

12:13 PM 
12:43 PM 

2.8 
19.9 

24.42 
NIA 

0.087 
24.5 

25.45 
2.0 

1.0078 
85 

1.15 
20.39 

0.0535 
0.0200 

80 
29.24 
29.02 
24.42 

NIA 
42 
33 

Moisture and Velocity Parameters 

C9-6 c9-9 c9-10 
June 18 June 19 June 18 

11:21 AM 8:42 AM 12:18 PM 
11:51 AM 9:12 AM 1248 PM 

1.3 
19.9 

24.42 
NIA 

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 

0.2 
20.0 

24.42 
NIA 

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 

NIA 
9.4 
7.5 

0.2 
20.7 

24.42 
NIA 

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 

NIA 
9.4 
7.3 

C9-12 
June 17 

12:53 PM 
1 :23 PM 

0.3 
20.1 

24.42 
NIA 

0.087 
71 .O 

25.90 
2.0 

1.0078 
78 

3.34 
21.03 

0.1371 
0.0200 

76 
28.85 
28.63 
24.42 

NIA 
42 
33 

C9-B 

NIA 
NIA 

24.42 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

0.0200 
84 

NIA 
NIA 

24.42 
NIA 
7.2 
5.6 

0 '  I , * Moisture content was assumed to be ambient. 
** AVG TEMP was considered to be ambient air conditions. 
*** For location C9-6, acfm was obtained using a hot wire anomometer. This vaiue was also used for locations 

C9-2 and C9-12. Forlocations C9-9, C9-10 and C9-8, acfm was obtained from client operating data. 
,. 
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COORS BREWING COMPANY 
CAE Proieci No: 6265-2 
Cellar 9 Vents 

Total Hydrocarbons Concenlrallon 
(pprn as propane) 

Location. c9-2 CQ-4 Cob C B 4  c9-9 C9-10 
Run No. 5 3 3 3 3 2 
Dale (1992) June21 June 18 June 18 June 18 June 18 June 17 
Stan l ime  (epprox) 526 PM 941 AM 10:37 AM 9:41 AM 10:37 AM 12: l l  PM 
Stop lime (approx) 855 PM 10:36AM 2:17 PM 10:36AM 2:17 PM 4:15 PM 

dsdm" 33 33 33 7.4 7.5 7.3 
Ewo"' 0.0535 0.0397 0.0397 0.0407 0.0558 0.0256 
Emanol Correction Factor 2.36 2.36 2.36 2.36 2.36 2.36 

ZERO I 
CAL I 
ZERO F 
CAL F 
ppm 

ppm. dry 

CAL GAS 
ppm. we1 (drill calibrated) 

Ib/dsd 
lbhr 
tordyr 

-27 
887 
-14 
679 

2.578 
851.3 
2.753 
2,909 

3.32504 
0.66 
2.88 

-1 
654 

2 
887 

0 
851.3 

0 
0 

0.0 
0.0 
0.00 

-1 
854 

2 
a97 

1.155 
851.3 
1.130 
1,176 

1.34E-04 
0.27 
1.17 

-3 
830 

-8 
81 1 
970 

851.3 
1.005 
1.048 

1.20E.M 
0.05 
0.23 

.3 
830 

-8 
81 1 
762 

851.3 
791 
838 

0.96E-04 
0.04 
0.19 

.11 
8.545 

-1 
8.522 

152 
8.423 

156 
160 

0.1 BE-W 
0.01 
0.04 

Ibhr, as athanol 1.552 0.0 0.628 0.125 0.102 0.01 0 
lonlyr. aa ethanol 8.80 0.0 2.75 0.540 0.445 0.083 

' The tank a1 lxabon C94 was empty dunng the lest. 
.' dscfrn and Ewo for Localion Cg-6 was taken lrom the average of data obtained a1 IocaUons C9.9 and C9-10 
..- Bwo for Locabon C9-E was assumed to be saturated 

c9-12 
1 

June 16 
3:29 PM 
654 PM 

33 
0.1371 

2.36 

-42 
8.158 
-119 

12.435 
12.568 
8.423 

10,267 
11,898 

13.6E-04 
2.69 

11.78 

6.35 
27.8 

C9-E 
5 

June 21 
5:26 PM 
8:55 PM 

5.6 
0.0461 

2.36 

58 
24.938 

425 
23.923 
16.565 
24.900 
16.824 
17.674 

20.2E-04 
0.68 
2.97 

1 .so 
7.01 



COORS BREWING COMPANY 

98.8,9.10.11 WBC & YDP 
20.2 1,22.23 CON DEN SATE 

I 
7.. 2 

Volumetric Flow Data 

I 

I I I I 1 

I 
I I I I 

iTANK NO:S ICONTENTS /VENT FLOW i 
I I I (AcFMI 

9C-8,9.1~.-  WASTE BEER .. 
Y 

_-  

I I I - I 
1 

I ' 2 5 . 0  - t 
I I 

1- iHPFYEAST 
I 

!I 
11' 
113 

.!I\ 
,il Volumetric flow data was obtained from pre-set rotomelers operated by plant personnel. 



COORS BREWING COMPANY 
CAE Project No: 6265-2 8 



... 

\ 

z 
Y 

........ 

........ 

........ 

i 
Li x 

.... 

i 
? 



.. ... - 
5 

i 
3 
c 
- 
C .  

. . .  _ -  

. . . . . . . 

.. .. 

.. .. . 

i . .  
i 
.. .. 

i 
w 



. 

Your P f~ Nn.: 4 7 6 7 - 7 3 5 9 0  

Cantlomon: 

Thank you for c h o s l r ~  SCOR lor your Spsciakygar needs. Tho analyses loilne gases odored, ea reported 
by our laboralory. dre I!skd btlow. nesuxs arc In m!ume percent. unleM nrhnmlse indicated. 

ANALYTICAL REPORT 

.- . - __-.- ...... - --- 
Analyt‘kA Analytlcel 
. A ~ ~ ~ ~  . I L 7 . A C I G  cyi. wo. AC€U:ay Cyl. No._. 

Cornpdnent Concenftatbn Compnenl Concentration 
-. . - _.__-__-- ..- 

851.31i’b: --- PROPANE .- 



1 Your P.O. No.: 3 > 5 9  - 7  1500 

,I Gentlemen: 

menk you Iorchooslng Scori for your Spedaliy gas needs. The analybos Isr Ire gasea ordered, as reportad 
by ourlaborelory, are listed babw. RBSUILJ ore In volume perconl. unless O!heWise . .  indisaled. 

ANALYTICAL REPORT 



a Scott Specialty Gases, Inc. 
_ -  . -- 

C n :  Pped  500 WEAVE6 ?ARK RCI 
F r o m :  LONGMOhT CO 6 0 5 0 1  

P h o n e :  3 0 3 - 4 4 2 - 4 7 0 0  F a x  3 0 3 - 7 7 2 - 7 6 7 3  

C E R T I F I C A T E  O F  A N A L Y S I S  

C L E A N  A I R ENG I K E E R  I r4G PROJECT J :  0 8 - 0 7 9 0 4  
POS: 6157-66  

6 8 5 0  NORTH BROP'SWAY I T E M  8 :  08023452 4a 
S U I T E  D DATE;  1 3 / 0 6 / 9 2  
DENVER to 80221 

C Y L I N D E R  J: 4 0 C G 4 0 5 8  A N A L Y T I C A L  A C C U R A C Y : , + / -  2% , 

F I L L  PRESSURE: Z O O 0  P S l G  

EBMPQN_ENI 
rd I TROGEN 
PROPANE 

R E Q U E S T E D  GAS A N A L Y S  IS 

QA L B A L  

CGA 550 2 0 0 0  PSIG QC J 1 0 0 9 9 2 0 8  
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COOfiS GREWING COMPANY 
CAE Project No: 6265.2 
Solvent Calibration Data 
September 30,1992 

Trial Ethanol Ib/dscf FID 
in grams Ethanol PPm 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

0.0013 
0.0045 
0.01 15 
0.0116 
0.0203 
0.0452 
0.1 146 
0.1234 
0.1951 
0.7986 

5.41E-06 
1.87E-05 
4.78E-05 
4.83E-05 
8.45E-05 
1.88E-04 
4.77E-04 
5.13E-04 
8.12E-04 
3.32E-03 

20.5 
72 

173 
172.5 
298.5 

728 
1839 

1.989.6 
2969 

11,613.0 

Average 

Note: 

All samples are for 15 minutes with a flow rate of 1 literhninute 

RF(1) is a response factor based on lbldscf 

2.31 
2.28 
2.42 
2.45 
2.48 
2.26 
2.27 
2.26 
2.39 
2.51 

2.36 
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I 
I 
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I 
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I 
I 
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I I  

I 
I 

Avg . 
1 
2 '  
3 

AVg . 

2 
1 1 

Orsat Readings Page /I of 1 

Client ; - 1 Project Number 20.9 - % 0 2  

Plant C0/Jp,  /Unit c- 7 i C , i L  %C02 
~ 

Fo = 1.083 to 1.230 Date 6 113 IF? I Fuel Type 
Orsat ID ILeakCheck? / 

". 

1 

3 
Avg . 

1 
2 
3 

1 3 1  



Orsat Readings 

3 
Avg. 

1 

of - Page - 

I I 

I I 
I 1 

%C02 

Client c o G b  W l i v f r  co ~ Project Number 6 2 

Date 7 . T ~ ~ ~  9 2 IFuelType fi\& I Orsat ID I Leak Check? 0. 

(Unit L F L L , + R  

BagID Tria Percent Percent Percent FO S a m p l e T i  AnalysirTi Analyst c02 c02+02 02 I 

I 
I 
I 
I1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

,: 
7 

I I 1 

I 
I 

Avg. I I 
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-34 30330 
-34 26178 
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"MX)RS BREWING CO9" 

"16: 05: 52.93" 
" 6-21-1992" 
"TIN" "THC1'" "THC2" 
"SEC" "Ppn" "PPN" 
00:00:00:00.000 
00100:00:14.999 
00:00:00:29.999 
00:00:00:44.999 

00:00:01:14.998 
00:00:01:29.998 
oo:oo:ai:44.998 
00:00:01:59.997 
00:00:02:14.997 
00:00:02:25.997 
00:00:02:44.997 
00:00;02:59.996 
00:00:03: 14.996 
00:00:03:29.996 
00:00:03:44.995 
00:00:03:59.995 
00:00:04:14.995 
00:00:04:29.995 
00:00:04:44.994 

n .I 

00:00:00:59.998 

00:00:04:59.994 .: . , ,  

00 : 00 : 05 : 14.99'4- ?'. ' 2  

OOfOO: 05: 29.994 ; 

00: 00: 05: 59.993' :, 
00: 00: 05: 44.993. p: 
0O:OO: 06: 14.993 
00:00:06:29.992 
00:00:06:44.992 
00:00:06:59.992 
00:00:07:14.992 
00:00:07:29.991 
00:00:07:44.991 
G0:00:07:59.991 
oo:oo:oa:i4.99i 
00:00:08:29.990 
00:00:08:44.990 
oo:oo:oa:59.990 
00:00:09:14.989 , 
00:00:09:29.989 
n0:00:09:44.989 

0 
2622 
2625 
2627 
2628 
2619 
2593 
1263 
749 
658 

112 
83 
66 
55 
45 
35 
29 
19 
21 

282 

- 
i 

225 
257 
192 

C4-'L I cq-3 I 
I 181 4 

160 --- 
,103 
81 
94 
76 
86 

4 05 
11123 
8618 
710 
296 
207 

19 194 
' 10 133 

16 99 
13 49 

2 70 
-I 72 
-0 I03 
5 70 
6 72 
6 16 
1 60 

-1 62 
-5 62 
-6 60 

-11 90 
-6 33 
-1 54 
-0 52 

T 9  81 

9 a i  
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

- .  ,- 6U.rL:  i:: 33. $SA 
00:00:!1::4.537 
0O:OCl :  11 : 29.987 
00:00:1!:44.967 
00:00:1!:59.986 
00:00:12:14.986 
00:00:12:29.986 
00:00:12:44.986 
00:00:12:59.985 
00:00:13:14.985 
00:00:13:29.985 

00:00:13:59.984 
00:00:14:14.984 

00:00:14:44.983 
00:00:14:59.983 

00:00:13:44.985 

00:00:14:29.984 

00:00:15:14.983 
00:00:15:29.983 
00:00:15:44.982 
00:00:15:59.982 
00:00:16:14.982 

00:00:16:44.981 
00:00:16:59.981 

00:00:17:44.980 
00:00:17:59.980 

00:00:16:29.982 

00:00:17:14.981 
00:00:17:29.980 

00:00:18:14.980 
00:00:18:29.979 
00:00:18:44.979 
00:00:18:59.979 
00:00:13:?4.979 
00:00:19:29.978 
00:00:19:44.978 
00:00:19:59.978 
00:00:20:14.978 
Od:OOt20: 29.977 
00:00:20:44.977 
3O:00:20:59.377 
00: 00 : 21 : 14.976 

- 2  37 
50 

24 36 
63 
44 
33 

-. -8 42 
-7 39 
-5 -5 
-4 13 
-4 36 
-9 50 

-!2 

-15 
- 18 - 

'IEkc, c k L =  
. 

-17 
- 13 
-19 
-14 
-6 
-8 
-9 
-12 
-8 
-16 
-16 
-7 
-13 
-12 
-13 
-7 
-12 
-5 
-5 
-9 
-10 
-14 
-17 
-20 
-13 
-10 
-6 

-11 
-14 
-18 

00:00:22:29.976 :., -16 
00:00:21144.976 '.': ; .:-12 
00:00:2$:59,976;, :;;!,;', -4 
00:00:22:14.975'~':: : -9 
00:00:22:29.975 :,. . .I .-15 
00: 00:22: 44.979 .'. _' ~ -20 
00:00122:59.974 -16 
00:00:23:14.974 -5 
00: 00: 23: 29.974 -6 
00:00:23:44.974' -10 
00:00:23:59.973 -10 
00:00:24:14.973 -10 
00:00:24:29.973 -13 
00:00:24:44.973, -19 
00:00:24:59.972 . -14 
00:00:25:14.972 -22 
00:00:25:29.972 -26 
00: 00: 25: 44.97.2 -26 
00:@0;25:59.971 .-25 
00:00:26:14.971' -16 

34 
57 
83 
33 
54 

11 
49 
49 
29 
67 
80 
24 
21 
34 
57 
39 
-0 
21 
50 
50 
41 
75 
3t 
23 
2 

41 
44 
39 
67 
50 
21 
21 
21 
4 1  
47 
52 
-0 
47 
29 
-0 
34 
36 
36 
54 
75 

2635 
3452 
7285 . 
7407 

28 



I 
I 
I 
I 
I 
I 
c 
I 
1 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 

“ L - C l . i w . l - . . . C  

cz:$c,: ‘ 6 :  5 3 ,  $‘;J 

LJu : 00 : 2 7 : 1 4 , .> 7 (2 
00 : 00 : 27 : 29.3’7;l 
00: 00:.27: 44.9@3 
00:00:27!59.969 
00100:28: 14.969 
00:00:28:29.968 
50:00128:44.968’ 

00:00:29:14.968 
00:00:29;29.967 
.00:00:29:44.967 
00:00:29:59.967 
00:00:30;14.967 
00:00:30:29.966 

00: 00 :30: 59.966 
OOt00131:14.966 
00:00:31:29.965 
00:00:31$64.965 
00: 0031 : 59.965 
OO:’b0:32:14.964 
0O:Od I 32: 29.964 
00:00:32:44.964 
00:00:32:59.964 
OO:dD:33: 14.%3 
0O;OO:  m 2 9 . 9 6 3  
0O:OO: 33:44.963 
00:00:33:59.963 
00:00:34:14.%2 
00: 00134: 29.962 
00:00:34:44.962 
00:00:34:59.961 
00:00135:14.961 
00:00:35:29.%1 
00:00:35:44.961 
00:00:35:59.960 
00:00:36:14.%0 
00:00:36:29.%0 
00:00:36:44.959 
00:00:36:59.959 
00:00:37:14.959 
00:00:37:29.959 
00:00:37:44.958 
00: 00: 37: 59.958. .. 
00: 00: 38 :, 14.9583. .?’. 
00,: 00: 38: 29.958: 
O O : O O : ~ ~ : ~ L W X  
00:00:38:59.957 
00:00:39:14.957 
00:00:39:29.957 
00;00:39:44.956 
00:00:39: 59.956 
00:00:40:14.956 
00:00:40:29.956 
00:00:40:44.955 
00:00: 40:59,955 
00:00:41:14.955 
00: 00: 41:29.954 
00:00:41:44.954 
00:00:41:59.954 
00:00:42:14.954 
on:00:42:29.953 

-~ 

00 :m: 28 : 59.968 

00:00:30:44.966 

.., 

. ,  -:, 

. .  -il 
-20 
-19 
-21 
-20 
- 23 
-26 
-21 

-7 
-14 
-13 
-20 
-15 
-24 
-23 
-10 
-15 
-15 
- 13 
-17 
-20 
-18 
-18 
-17 - 16 
-18 
-18 
-28 
-24 ’ 

b3I 
-14 
-17 
-15 
-15 
-22 
-27 
-27 
-27 
-28 

-15 - 19 
-17 

..-16 
.-23. 
-26 
-23. 

-22 - 18 
-17 
-16 
-23 
-22 

-18 
-15 
-16 
-22 
-28 
-24 
-19 

-25 

-27 

-28 

- i L  
7”5j 

7 4 5 5  
7495 
7 4 6 4  
7502 
7539 
7516 
7526 
74 90 
7502 
7474 
7482 
7511 
$489 
7529 
7485 
7786 

. , L  

7777 
7757 
7749 
7 8 r -  a 
7806 
7816 
7811 
7775 

7 7 9 i  
7811 
7814 

77aa 

8460 
18486 
8485 

--3 d4 - 
8438 
84 59 

d=- 8413 

8369 

8394 
8301 
8019 
8037 
8009 
7917 
2254 

758 
737 
195 
106 

55 
13 
33 
60 
83 
52 

- 39 

8382 

a87 



i 
I 
I 
z 
1 
I 
! 
t 
I 
1 
I 
I 
I 
1 
I 
I 
I 
I 
I 

*I: &j: 4 3 . 2 9 ,  .:. 5: 
Ocj : 01): 4;: 4 4 , 9 5 2  
00 : w: 93:  5 ? ,  ,952 
00: 00: 44 ; 14, E51 
00:00:44:29.951 
m:OO: 44:(4.951 
00;00:44:59.951 
00 : 00 : 45 34.950 
00:00:45:29.950 
OO:00:45:44.950 
0 0 : O O :  45: 59.949 
00: 00:46: 14.949 
00: 00: 46: 29.949 
00:00:46:44.949 
00:00:46:59.948 
00:00:47!14.948 
00:00;47:29.948 
00: 00: 47:44.947 
00: 00: 47: 59.947 
00: 00:48:  14.947 
00:00:48:29.947 
00:00:48:44.947 
oo:oo:4a: 59.946. 

40: 00: 49: 14.946 
00: 00: 49 : 29.946 
00:00:49:44.945 
00:00:49:59.945 
&l:OO:SO: 14.945 
00:00:50:29.945 
06tOq:50:44.944 
00:00:50:59.944 
OO:OO:518 14.944 
00:00:51:29.944 
00:00;51:44.943 

00.: 00: 52: 14.943 
00:00:52:29.942 
00:00:52:44.942 
OOUX&52:59.942 ., 

00:00:53:14.942 
00:00:53:29.941 
00: 00: 53:44.941 
00:00:53:59.941 

oo: 00: 51: 59.943 

00:00:54:i4.940 
- 00:00:54:29.940 
00:00:54:44.940.. 

0O:OO: 55: 14.939 .. 
00:00:55:29.939. 

00: wi 54: 59.940 . 

00:00:55:44.939 
0o:OO: 55: 59.939 

00:00:56:29.938 
00:00:56:44.938 

00:00:57:14.937 

00:00:57:44.937 

00:00:56:14.938 

00:00:56:59.937 

00:00:57:29.937 

00:00:57:59.937 
00:00:58:14.936 

00:00:58:44.936 
00:00:58:29.934 

00:00:58:59.935 
00:00:59:14.935 

- i5 - 16 
-1(1 
- 17 
-17 
-23 - 19 
- 30 
-28 
-26 
-22 - 14 
-15 - i i  

-18 
-20 
-27 
-20 
-24 -30 

-29 
-23 
-21 
-20 
-18 
-18 
-22 
-25 
-25 
-29 
-26 
-17 - 18 
-22 
-23 
-27 
-25 -22 

-14 
-20 
-21 
-19 
-18 
-18 
-19 

’. -17 
-23 
-18 
-20 
-22 
-22 
-24 
-32 - 30 
-25 
-27 - 30 
-28 
-24 
-25 
-21 
-52 
-20 
-17 

33 
26 

*. 
44 
16 
59 
44 
83 
86 
57 
20 
50 
39 
10 

697 
6883 
25757 
26797 L 

27132 
27259 
27326 
2730% 
2’131 1 
27367 
17321 

27350 
27288 

27341 

27414 
27420 
27437 
27485 
27474 
27463 
2746f 
27420 
27450 
27438 
27399 
27415 
27411 
27363 
27386 
27373 
27370 
27396 
27463 
26i78 
24502 
24613 
24609 
24557 
24574 
24598 
24601 
24795 
24801 - -  

00:00:59:29.935 -21 24782 



'I 
I 
I 
I, 
I 
I 
t 
I 
I 
I 
I 
I 
I 
I' 
I 
I 
I 
I 
I 

00:01:00: 59.933 
00: 01: 01: 14.933 
00: 01 :01: 29.933 
00:01:01:44.932 
00:01:01:59.932 
00:01:02:14.932 
00:01:02:29.932 
00:01:02:44.931 
00:01:02:59.931 
00: 01: 03J 14.931 
00:01:03:29.930 
00:01:03:44.930 
00:01:03:59.930 
00:01:04:14.930 
00: 01: 04 :.29.929 
00:01:04:44.929 
0O:Ol: 04: 59.929 
00: 01: 05: 14.928 
0O:Ol: 05: 29.928 
00:01:05:44.928 
00:01:05:59.928 
00:01:06:14.927 
00:01:06:29.927 
00:01:06:44.927 

00:01;07:14.927 
00:01:07:29.926 

00: 01: 07:59.926 
00:01:08:14.925 

00:01:08:44.925 
00:01:08:59.924 

00: 01 : 09:.29.924 
00:01:09:44.924 
00:01:09: 59.923 
00:01:10:14.923 
00: 01 : 10 : 29.923 
00:01:10:44.922 
00:01:10:59.922 

00:01:06:59.927 

00:01:07:44.926 

00:01:08:29.925 

0O:Ol: 09:'14.924 

00:01:11~:14.922 

-26 
-29 
-28 
-26 
-17 
-20 
-19 
-31 
-26 
-32 
-26 
-19 
-17 
-19 
-18 
-19 
-24 
-26 
-27 
-26 
-19 
-17 
-21 
-29 
-30 
-20 
-21 
-28 
-25 
-20 
-21 
-27 
-29 
-20 
-20 
-24 
-26 
-29 
-20 
-18 
-22 

.~ -26 

24998 
25011 
25055 
25018 
25077 
25119 
25111 
25132 
25140 
25177 
24976 
24976 

21954 

24945 
24961 
24954 
24919 
24823 
24287 I .  

24058 
24007 
24007 
16554 
4 504 
2573 
2404 
2329 
1927 
244 
140 
96 
114 
94 
111 
73 
51 
73 
a8 

00:01:11:29.922 ', ,'::-24 64 
59 00: 01 : 11 : 44 ,921..'.'.. - - 19' 

00:01:11:59.921 
00:0!:12:14.921 
00:01:12:29.921 
00:01:12:44.920 
00:01:12:59.920 
0O:Ol: 13: 14.920 
00:01:13:29.919 
00:01:13:44.919 
00:01:13:59.919 
00:01:14:14.919 
00:01:14:29.918 
00:01:14:44.918 
00: 01 : 14 : 59.918 
00:01;15:14.917 
t~0:01:15:29.917 
00:01:15:44.917 
nn:nl:15:59 917 

' -12 47 
. -25 77 

4 
-14 49 
-18 64 

.-. 

7s,n 36kd 



I 
I 
I 
I 
I 
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1 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

. ~ .  

G O :  :jl: :t : ?,>, 3 i 6. 25.30 10456 
00 : Li 1 : 1 +, : 5, + , q  1 e, 25.26 . 5335 
00:01:16:59.?16 2581 4103 
00: 01 : 17: 1 4 ,  vi6 2580 10169 
00:01:17:23.915 ' 2581 7030 
"COORS BREWING CO9" 
"RUN" 

6-21- 1992- 
" 17 : 2 6 : 07 .3 1 '' 
"TIME" "THCl V2" "THCZ AC" 

r 

00: 00; w: 00.000 
OO:OO:Q4:59.999 
00:00:09:59.999 
00:00:14:59.998 
00;00:19:59.998 
oO':OO:24: 59,997 
00:00;29:59.997 
OO:OO:34:59.997 
00:00:39:59.996 
00:00:44:59.996 
00:00:49:59.995 

00:00:59:59,.995 
00:Ol: 04: 59; 994 
00:01:09:59.994 

0O:OO: 54: 59.995 

00:01:14:59.994 
00:01:19:59.993 
00:01:24:59.993 
00:01:29:59;992 
00:01:34:59.992 
00:01:39:59.991 
00:01:44:59.991 

00:01:54:59.990 
00: 01: 59: 59.990 

00:01:49i59.991 

00:02:04:59.989 
00:02:09:59.989 
00:02:14:59.989 
00:02:19:59.968. 
00:02:24:59.988 
00:02:29:59.988 
00:02:34:59.987. 
00:02:39:59.987 
00:02:44:59.986 
00:02:49: 59.986,:;: 
00: 02: 54 :59.985 A:.: 
0o:oz: 59: 59.985 p: 
00:03:04:59.985 
00:03: 09: 59.984 
00:03: 14:59.984 
00:03:19:59.9a3 
00:03:24:59.983 
00:03:29:59.983. 
00:03:34:59.982 
00:03:39:59.982 
00:03:44:59.981 
00:03:49:59.981 
00:03:54:59.980 
00:03:59:59.980 
00:04:04:59.980 
00:04: 09: 59.979 
nn:04:14:59.979 

2 592 
2609 
2630 
2639 
2644 
2649 
2652 
2662 
2665 
2667 
2671 
2672 
2672 
2673 
2673 
2673 
2672 
2673 
2674 
2675 
2675 
2676 
2674 
2675 
2677 
2677 
2678 
2679 
2682 
2682 
268r 
2681 
2681 
2680 
2680 
2680 
2681 
2680 
2679 
2680 
2680 
2680 
2679 
2679 
2678 
2678 
2678 
2679 
2681 
2684 
2685 
2686 

I 

5469 
7634 
8216 
9114 
10837 
11816 
12705 
15544 
15587 
14724 
14108 
16328 
16697 
14502 
14664 
14968 
14310 
10615 
8876 
8812 
8637 
8700 
9778 
10969 
12355 
13676 
15334 
17273 
18366 
19869 
20766 
21740 
22484 
22317 
21830 
20998 
20181 
18800 
17489 
16583 
15551 
14560 
13537 
12381 
11273 
10644 
10211 
9959 
9834 
10297 
10923 
11544 

' . .  . .  

_ _  
00:04:19:59.978 2 686 12089 
00:04:24:59.978 2686 12712 



I 
I 
I 
1 
I 
I 
e 
1 
1 
I 
t 
I 
I 
I 
I 
I 
I 
I 
I 

. -  - .  - .  . _  - ... I 

0 @ : 0 4 : 3 4 : 5 9 . 9 7 8  2684 

00:04:44:59.976 2688 
00:04:49:59.976 2609 
00: 04: 54: 59.976 2692 

00:04:39:59.~:6 2 6 8 5  

00:04:59:59.976 
00: 05:04: 59.974 
00:05:09:59.974 
00:05:14:59.974 
00:05:19:59.974 
00:05:24:59.974 
00:05:29:59.972 
00:05:34:59.972 

00:05:44:59.972 
00:05:49:59.970 
00:05: 54: 59.970 
00:05:59:59.970 
00:06:04:59.970 

00:06: 14: 59.968 

00:06:24:59.968 
00:06:29:59.968 

00: 06: 39: 59.966 
00:06:44:59.966 
00 : 06: 49: 59.966 
00:06:54:59.%6 
00:06:59:59.966 
00:07:04:59.964. 
00: 07: 09: 59.964 
00: 07: 14: 59.964 

00:05:39:59.972 

00: 06: 09:59.970 

00:06:19:59.%8 

00:06:34:59.968 

00:07: 19:59.964 
00: 07: 24: 59.964 
00:07:29:59.962 
00:07:34:59.962 
00:07: 39: 59.962 

00:07:49:59.960 
00:07:54:59.960 
00:07: 59: 59.960 
00:08:04:59.960 

00:07:44: 59.962 

00:08:09: 59.960 
00: 08: 14 : 59.958. '. 
00:08:19:59.958 .- ..'I 
00: 08: 24 : 59. 958,k.*' .+. 

00: 08: 34: 59.958;. i 

00: 08: 29: 59.958::' .: ' 

00:08:39:59.957 
00: 08:44: 59.957 
00:08:49:59.957 
00:08:54:59.957 
0O:OB: 59: 59.957 
00:09:04:59.955 
00:09:09:59.957 
00:09:14:59.953 
00:09: 19:59.953 
00: 09: 24 : 59.953 
00:09:29:59.953 
00:09:34:59.953 
00:09:39:59.953 ' 
00:09:44:59.953 

2694 
2693 
2694 
2691 
2692 
2695 
2695 
2698 
2698 
2699 
2698 
2692 
2690 
2688 
2688 
2690 
2692 
2695 
2696 
2699 
2702 
2703 
2705 
2707 
2710 
2722 
2753 
2780 
2796 
2810 
2819 
2816 
2793 
2764 
2726 
2685 
2644 
2603 
2565 
2539 
2535 
2538 
2546 
2554 
2560 
2562 
2563 
2562 
2556 
2547 
2538 
2530 
2526 
2525 
2530 
2540 
2550 

11556 
4557 

632 
309 
269 
426 
966. 

1685 
2564 
3241 
3848 
4279 
4322 
4233 
4123 
4328 
4195 
3768 
3443 
3299 
3302 
3597 
4528 
5779 
7151 
7810 
8767 
9552 

10146 
10993 
11882 
16624 
22786 
28831 
34641 
39606 
44120 
44874 
43640' 
42213 
40680 
39650 
38989 
38 128 
36642 
34817 
33334 
31882 
30634 
30353 
308 15 
31850 
33081 
32775 
31460 
27527 
21971 
16169 
10117 

2561 - 7500 
2567 5551 

_. 
00:09:49: 59.953 

. - ~ ~ ~ 00:09:54:59.953 2570 59R1 I 
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I 
t 
a 
1 
I 
I 
I 
I 
t 
I 
I 
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I 
'I 
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. . . . . ,  
00:  10:  04: 59.. 043 : S i 1  
00: 1O:O9: 5 3 . 3 4 , ;  2571 
00:10:14:55.945 2569 
00:10:19:59.949 c + - ' ~ , 2 5 6 8  
00:10:24:59.949 2567 

2567 
2567 
2568 
2569 
2569 
2569 
2569 
2567 
2536 
2497 
2456 
2418 
2380 
2342 
2332 
2332 
2349 
2354 
2360 
2351 
2340 
2325 
2300 
2286 
2279 
2295 
2320 
2347 
2373 
2396 
2413 
2420 
2420 
2417 
2417 
2411 
2407 
2411 
2417 
2425 
2430 
2439 
2446 
2449 
2453 
2457 
2461 
2465 
2469 
2473 
2477 
2480 
2483 
2486 
2488 
2489 
2491 
2492 
2492 

~~ 

00:10:29:59.949 
00:10:34:59.949 
00: 10:39:59.949 
00:10:44:59.949 
00:10:49:59.949 
00:10:54:59.945 
00:10:59:59.945 
00:11:04:59.945 
00: 11:09:59.945 
00:1!:14:59.945 
00:11:19:59.945 
00:11:24:59.945 
M):11:29:59.945 
00:11:34:59.945 
00: 11,:39:59.941 
00: l i : k 4 :  59.941 
00:11:49:59.941 
00: 11 : 54 : 59.94 1 
00:11:59:59.941 
00: 12:04: 59.941 
00: 12: 09: 59.941 
00:12:14:59.941 
00: 12:19:59.'941 
00:12:24:59.941 
00:12:29:59.937 
00: 12: 34: 59.'937 

00:12:44:59.937 
00:12:39:59.937 

00:12:49:59.937 
00:12:54:59.937 
00:12:59:59.937 
00:13:04:59.937 
00:13:09:59.937 
00: 13: 14:  59.937 
00:13:19:59.933 
00:13:24:59.933 
00:13:29:59.933 
00:13:34:59.933 
00:13:39:59.933 
00: 13:44:59.933 .. 

00:13:49:59.933 
00:13:54:59.933 . I 
00:13:59:59.933. . 
00:14:04:59.'929 ' 

00:14:09:59.929 
00:14:14:59.929 
00:14:19:59.929 
00: 14:24:59.929 
00:14:29:59.929 
00:14:34:59.929 
00:14:39:59.929 
00:14:44:59.929 
00:14:49:59.929 
00:14:54:59.925 
00:14:59:59.925 
00: 15: 04: 59.925 
00: 15 : 09: 59.92 5 
00:15:14:59.925 
nn:15:19:59.925 

594 i 
11644 
11751 c,; .  13 
11536 C",: 7 - 
11042 
io561 C.7-R 

__ _- 

-- 
00: 1 5 ~ 2 4 :  59.925 2493 21710 

10154 
9820 
9446 
9452 
8671 
7152 
5586 
4092 
2526 
881 
432 

1408 
2693 
3757 
4804 
5665 
6109 
6042 
5649 
5692 
5957 
6492 
7270 
8018 
8881 
9635 

10264 
11023 
14652 
20293 
26091 
31817 
37304 
42105 
4 3390 
42477 
41156 
39945 
38644 
37310 
36448 
35469 
34406 
33162 
31999 
31296 
30755 
30628 
31055 
31420 
31798 
32277 
32686 
32380 
31782 
30391 

- 27733 
24806 

0 



~ - - - - - -_ . - 
. .  . . .  - ~ . . . . . - . 

3c: 1: : 34 : 5.9. ,>2 ?j 2 < ' 2 4  i65.27 
<IC#: i 5 :  j5:53.921 2495 1 4  603 
00:!5:44:59.421 2494  13999 
@0:15:49:59.921 2494 13556 
00: 15: 54 :  59.921 2493 13210 I 0@: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 1 00: 16: 29: 59.917 2503 14155 
00: 16:34:59.917 2511 15213 
00:16:39:59.917 2510 16061 

00: 16:49: 59.917 2531 16040 
00:16:54:59.917 2530 16524 
00:16:59:59.917 2542 16205 1 . 00:17:04:59.917 2537 15970 
00:17:09:59.917 2530 16100 

2535 16596 
2530 17256 

'00:17:24:59.914 ' '  2544 19964 

1 00:16:44:59.917 c i . ) . t 2 5 2 6  16773 (3-8 

00: 17: 14:59.917 
00:17:19:59.914 
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3 0 :  15 : 34 : 5 3 .  ,325.  2404  
00: lS:35:5S. ? 2 1  2495 
0 0 :  15:44: 5 9 . 9 2 1  2494 
00: 15:'49:59.92,1 2494 
00:15:54:59.921 2493 
00:15:59:59.521 2493 
00:16:04:59.921 2493 
00:16:09:59.921 2493 

00:16:19:59.921 2497 
00:16:24:59.921 2499 
00: 16:29:59.917 2503 
00: 16:34: 59.917 2511 
00:16:39:59.917 2518 

00:16:49:59.917 2531 
00:16:54:59.917 2538 
00:16:59:59.917 .2542 
00:17:04:59;917' 2537 
00:17:09:59.917 2538 
'00:17:14:59.917 2535 
00:17:19:59.914 2538 

00:16:14:59.921 . 2495 

00: 16: 4 4 : ~ .  917 cq. I- 2526 

00 : 17 : 24 : 59.914 2544 
"COORS BRKWING CO9" 
I. ,. 
"11: 01: 49.37" 
*' 6-22-1992" " T W "  "TH(.l" "THC2" 
"SQC" "pm" "pm" 
oo:oo:oo:oo,ooo 0 
00:00:00:14.999 111 
00:00:00:29.999 91 
00:00:00:44.999 77 
00:00:00:59.998 cq.2 49 
00:00:01:14.998 50 
00: 00: 01: 29.998 36 
00:00:01:44.998 40 
00:00:01:59.997 39 
00:00:02:14.997 . 26 
00:00:02:29..997 22 
00:00:02:44.997 27 
00: 00: 02: 59.996 . 20 
oo:oo: 03: i4.996 8 
00:00:03:29.996 4 
00:00:03: 44.995 ... ., 13 
00: 00: 03: 59.995 - " _ ~ -  11 
00:00:04:14.995.~"1:.' . 4 

I 
8 

00: 00: 04 : 29.995 
00:00:04:44.994 ' , 

00:00:04:59.994 13 
00:00:05:14.994 . l  
00:00:05: 29.994 -6 
00:00:05:44.993 2 
00:00:05:59.993 6 
00:00:06:14.993 - 4  
00:00:06:29.992 -9 
00:00:06:44.992 3 
00:00:06:59.992 0 
00:00:07:14.992 -8 
00:00:07:29.991 -1 
00:00:07:44.991 1 
00:00:07: 59..991 -6 
00: 00: 08: 14.991 -6 
00:00:08:29.990 0 

. .  
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1 4 w s  
13995 
13556 
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12347 
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12030 
12475 
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14155 
15213 
16061 
16773 (25-8 
16848 
16524 
16285 
15970 
16188 
16596 
17256 
19964 

0 
41151 
41110 
41410 

38745 
38146 
37786 
36694 
36382 
36502 
37389 
38244 
38018 
38060 
38265 
29163 
19974 
13457 
9543 
7228 
6022 
5246 
4647 
4220 
3872 
3529 
3229 
3024 
2791 
2577 
2428 
2284 
1999 
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00: $e:  c,,+: i 1 , .+E? 
O O : C j O : O 9 : i ? ,  '?E,> 
00:00:09:44.969 
00:00:09:59.969 
00:00:10:14.988 
00:00:10:29.988 
00:00:10:44.988 
00: 00: 10: 59.988 
00:00:11:14.987 
00:00:11:29.987 
0O:OO: 11:44.987 
00: 00: 11: 59.986 
00:00:12:14.986 
00:00:12:29.986 
00:00:12:44.986 
00:00:12:59.985 
00:00:13:14.985 
00:00:13:29.985 
00 : O O :  13 : 44.985 
00:00:13:59.984 
0O:OO: 1 4 :  14.984 

00:00:14:44.983 

00:00:15:14.983 
0O:OO: 15: 29.983 
00:00:15:44.982 
00:00:15:59.982 

00:00:14:29.984 

0O:OO: 14:59.983 

00:00:16:14.982 
0O:OO: 16: 29.982 
00:00:16:44.981 
00:00:16:59.981 
00:00:17:14.981 
00:00:17:29.980 
00:00:17:44.980 
00:00:17:59.980 

00:00:18:29.979 
00:00:18:44.979 
00:00:18:59.979 
00:00:19:14.979 
00:00:19:29.978 
00:00:19:44.978 
00:00:19:59.978 

00:00:20:29.977 . ;  
00:00:20: 44.977 i' 

00:00:21:14.976 
00:00:21:29.976 
00:00:2.1: 44.976 
00:00:21:59.976 
00:00:22:14.975 
00:00:22: 29.975 
00:00:22:44.975 
00:00:22:59.974 
00:00:23:14.974 
00:OO: 23: 29.974 
00:00:23:44;974 
00:00:23:59.973 
00:00:24:14.973 
00:00:24:29.973 
nn:00:24:44.973 

00:00:18:14.980 

- 

0O:OO: 20: 14.978 2 

00: 00: 20 : 59.977 .- j '  
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537 
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CAE Source Testing CAE Combustion CAE Analytical I Services 
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CAE engineen are 
professional expem in air 
pollution emission 
measurements . h e y  
wsess on h-depm 
understanding of born me 
emWon sources as well as 
me control equipment 
being evoluoted. Our 
engineers sect me 
Signincant variables to be 
measured during a test 
program in order to 
provide the mast 
meaningW data. CAE 
can help cilents develop a 
plan for evalwiing and 
contrdnng em&&ns to 
meet @ m e  standards. 
CAE uMkes me mast 
awfopiiate EPA. ASME-or 
NIOSH memod depending 
upcn~otlond 
requirements. 

mere sewices Include: 
0 Coinpsance plaMlng 

and statra 
d e t w n i n m  

device performance 
evaluation 

0 P o n ~ c m t r o l  

. .  
0 Emlsianinventaiies 

(02. co. c?2,.sOz'': 
s o 3 , . ~ , ~ ; ~ m *  

p*y' i-' 
0 vbualemk+n. 

m o n n o r l ~ : .  1 

: ' 

0 Velccltvand 
temperature 
havening 

0 CEMS PST audlts 
0 I n d i u r m a n d  

particle sizing 
measurements 

0 Total hydracotban 
determindon 

Because of me regulatory 
and operational 
complexity of incineroton. 
CAE hos developed mis 
specioitv testhg , 

department. migroup 
provides a wide variety ot 
engineering cmulting 
services tor municipal 
incinerators, W d  waste 
incineraton ond 
RCRA/TSCA incineraton. 
CAE is highly experienced 
in all p h w  of 
complhnce testing for 
CombusWx systems tom 
development of the 
somphg and onatvncal 
maMx to penMnonce of 
all data re0x t -m.  
volldotion ond repomng. 

The comburtfon grwp 
provides engbedng 
C-ng K)M'CBS for: 

0 
0 
0 

0 

'0 
0 

. .  

0 
0 

0 

0 
0 

0 

0 
0 

.- 

Triol bum assirtme 
DRE determinotion 
~unlcipat retuse 
inclnefatcx teSzg 
Wler emciency 
stud& 

HW SOmpline 
C o n n n w  mwon 
monnoring conwfflng 
Design colculotions 
Air pollufion control 
pennits 
Enerw recavw 
derign 
Multi-metob wrmpling 
.VolaW/mvdaMe 
OrgaKl 

RC RA/lSCA 

incinerotor t - m a  
~ i r  toxic o~~1pnen ts  

H&d -9 
incineranm 

- 

- 
CAE's in-house laboratory 
provides technicaily 
accurate and timely 
chemical anawi. We can 
pertorm analyses for a 
variety of organics and 
inorganics inciuding NOx. 
SO/S02. H$, VOCs and 
chlorides. Our 
comprehenske qwBW 
control program 
guarantees the accuracy. 
ot any anaw.: CAE 

. A n a ~ a l ~ i t s e n o n  
provldlng dieits ww me 
most modem. accurate_ 
and Cast-MBCfivB wrfn@le 

. '  p r e W r a t i o n d w  
available. we after a h d ~  
range of qwutonwand 

. .  quatititativeamaMicol 
ser.ica imludlng: 

0 ArqmW 
0 W a t e r ~  
0 Tomc and hmardws 

0 Occupationalrafety 
waste idenWcdon 

and hedM 

 he  st^ uses o variety ot 
iMtrUmental and wet 
m a l  memods 
including: 

0 Chemical 
rpectro5coDv 

o Gaschromatography 
of oir. lquidr. soil and 
water samples 

0 Atomic akrption 
spectro5copy Of woter 
saluble anawes 

'0 E P A M ~ ~ O C ~ ~ ~  
matvsls' 

. . .  
. .  
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CAE Diagnostic CAE Express 
Services __ ___ CAE Mobile 

Laboratories 
~~ - 
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CAE has aeveioped 
mobile onolVticol 
loborotories in response to 
on increaslng customer 
demand for faster 
'turnoround of test results. 
CAE's mobile laboratories 
are equipDed with state- 
of-meart instrumentation, 
and ore staffed with 
experienced chemists. 
On-site analysis oko results 
in significant reduction In 
onaiyiical costs. 

Our sewlces inciude: 
. .  

J Portablegas 
chromatography 

0 Identificotlon and 
choroctedzatbn of ~ 

vocs 
0 ~ n o ~ s o f u m t a b l e  

compounds 
,J Soil and water 

xreenhg 
J Total reduced sulfur 

(TRS) charactethdion 
ond EPA Memods I 5 
ond 16 

.J Ambientemissions . . 

tesnng for OSHA and 
NlOSH compliance 

sample s c r e e h . ;  
. .  J Well monitoring'. 

0 FugitivecwnWcm 
. . .  . 

. .  . 
. . _  . .  .. 

- 
CAE Diognostic Services 
offers performonce 
dlognosk and 
houblehooting setvices for 
electrostotic precipitotors 
ond Row control of 
dlrecting devices. This 
group provides computer. 
modeling. laborotw 
resistivity measurements. 
physlcoi flow modeling. 
fleld testing and 
porticulote 

CAE Express provides 
emergency equipment 
sales. Delivery is 
guoronteed within 2A hours 
fW: 

3 Source sampling 
equipment 

0 Source sompllng 
supplies 

0 CEM system hardware 

charactemohon 
Computer modeling CAElnstrument ' 

wlicatlons Include Rental 
resistivl. precipitator 
perionnonce and gas 
Aow. Threedimensional 
stole mod& of pollution 
control equipment. sptem 
ductwork or stocks can 
determine the gas n w  ' 
dlrtribution. prewre drop 
and proper vaning for 
overoll wtem efficiency. 

Fumemore. me Diagnatlc 
department performs me 
following: 

3 lkect ionand 
evoluotion of Guur equipment includes: 
precipitator 

characteristics 0 Source gas moniton 
0 Loborotorv resistivihl J Ambient oir moniton 

studies 0 'Source gas sampling 
0 3-0 gos flow modeling equipment 
o Paiticulate 

CAE Instrument Rental 
offen a divenlrled line o f  
gas moniiofs of gas 

and ambient air 
awUconons including 02. 
Cq, CO. N O x .  SO2 and 
MC: A varWty of industrlol, 
hygiene and penon01 

survey tach are available 

system. calibration 
materials and sampling 
arpplies. 

' '  maniton for born source 

as WSIlas dota a c q u i s l  

i 

0 industrial hygiene loan 
U Reldxreening chorocteizohon: 

resistiviw. we. aenriiv. . .  equlpment 
chemistry 0 Calibration motenab 

J Fiela flow 
meosuiernen? 

0 ESP evollrohon ona 
Conwlhng 

0 Selecnon of ccab 
a Fluid avnamrs 
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CAE Otflces CAE Depaments 
____ 

CAE Analviical CapaalOO(Ace: 

500 w wood Street 
Palatine. IIIIMIS Mo67 
708-99 1 - 3 m  
8aM27oa33 

R e g i a n a l ~ ~  
Cattlomia 
1017 Ma*Avenue 
Carpinteria. Colifoinla 93013 
8(35684€070 

colorodo 
6550 N. Broadway. suite D 
Denver. ColaradO 80221 
3036509745 - 
pmsburgh Intematkmal lndurmd  pad^ 

301 Hlghtech Mve 
Oakdale. Penrrsyh/anlo 15071 
4126952950 

CAE Combwtion 
CAE DiognoMc 
CAE Europe 
CAE Express 
CAE lmtmment Rental 
CAE SBminarS 
CAE Source Testing 
CAE VOC service ' 
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