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Clean Air Engineering

April 6, 1994

| Mr. Fred Varani

Environmental Engineering
Project Manager

Coors Brewing Company
CE 290

Golden Colorado 80401

Dear Mr. Varani;

Enclosed are six revised copies of the report prepared by Clean Air Engineering
for Coors Brewing Company on compliance testing at the facility located in
Golden, Colorado on August 19, 1992. This report was revised because of an
error in the original report, dated December 9, 1992. Theoretical flow calculations
by the Coors Brewing Company, based on tank size and displacement time, were
approximately twice the actual measured flow. After reviewing the data and the
process, the Coors Brewing Company determined that instead of all six tanks
venting into one common stack as the original report indicated, there were two
identical ductwork systems, each venting three tanks.

You can reach me at 303/650-9745 if you have any questions about the data or
comments about the report. We would also appreciate any comments you have
regarding how we might better serve you in the future. A questionnaire has been
enclosed for this purpose.

Respectfully submitted,

CLEAN AIR ENGINEERING

e

File Code Nos. 20108, AD\Ql, adad4

Michael Pierce
Manager, Denver Region
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SUMMARY ' |

INTRODUCTION

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

The testing took place at the Fill On Vent on August 19, 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

Mol ‘q\bujm_p,. ™,
Michael Pierce Fer David Perkins
Manager, Denver Region Manager, Technical Communications

1-1
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COORS BREWING COMPANY
CAE Project No: 6265-4

TABLE 1 - Summary of Test Results

EPA Method 25A
Fill On Vent

Run No. 1
Date (1992) August 19
Start Time (approx.) 9:58 AM
Stop Time (approx.) 11:12 AM
Gas Conditions!

Temperature (°F) 55

Moisture (volume %) 1.8

Q5 (dry volume %) 21.0

CO, (dry volume %) 1.4
Volumetric Flow Ratel!

acfm 31

‘dscfm 25

For Solvent Corrected:

Total n
Ib/hr, 6 tanks (as ethanol)?2 0.067
. tonlyr, 6 tanks (as ethanol)2 0.294

Total Ibffill, 6 tanks (as ethanol)
Ibfill, per tank (as ethanol)

For Non-Solvent Corrected:

Total rocarbons
ppm, dry, 3 tanks (as propane) 83
Ib/hr, 6 tanks (as propane)? 0.028

ton/yr, 6 tanks (as propane)? 0.124

1 Gas Conditions and Volumetric Flow Rate from Run 2 were used for Run 3.
2 Value indicated is twice the 3 tank value calculated in the parameter section.

2
August 19
11:39 AM
12:45 PM

57
0.6
20.4
3.2

41
34

0.121
0.531

110
0.052
0.224

3

August 19
12:56 PM
2:03 PM

57
0.6
20.4
3.2

41
34

0.614
2.68

558
0.260
1.14

4
August 19
2:16 PM
3:36 PM

56
1.8

13.0

38.1

37
30

1.35
5.94

1,397
0.574
2.52

Average

56
1.2
18.7
11.5

38
31

0.539
2.361
3.077
0.5129

537
0.229
1.00

il
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COORS BREWING COMPANY
CAE Project No: 6265-4

DESCRIPTION OF INSTALLATION 2-1

The Fill On Vent location is the ventilation system from six identical bee/r o
holding tanks. The combined capacity of the six tanks is 9,420 barrels” When {5 9472 bh -
empty after being cleaned, the tanks contain air. As beer fills the tanks, air, RS I
~ ) /LCM&\_ ol ie
carbon dioxide and ethanol gases are displaced and are forced out the vent o Lo
. . u//t.:!’;uﬂ« ConvEFSATET
stack. Ductwork from three tanks combines in a common duct or stack before Toce Frneen
venting to the atmosphere. Identical ductwork is used for venting the ' ¢ e . pagested
remaining three tanks. ‘ “”Z: \?3*' boer
6.\/& n

u::i’m_‘)

The testing took place at the Fill On Vent on August 19, 1992. packaged/b- o

pemcss rat® .

’ A\
/ 5400 bbl futed

A schematic the Fill On Vent is shown below. ‘ ‘
Jurlv\j q 7 h-‘" /(S/‘\

!

__ miefe—5.25" Dia

I Flow

—
Roof r } lr— ﬂ
Tank 1 Vent ’
Tank 2 Vent Tank 3 Vent
Manual Vent — - ™
Valve
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SUMMARY OF PROCEDURES

SAMPLING PROCEDURES

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

» Method 1 — “Sample and Velocity Traverses for Stationary Sources;”

* Method 1A - “Sample and Velocity Traverses for Stationary Sources with
Small Stacks or Ducts;”

» Method 2 — “Determination of Stack Gas Velocity and Volumetric Flow Rate
(Type S Pitot Tube);”

e 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 Regulations
(CFR), Part 60, Appendix A.

Clean Air Engineering also adhered to the following EPA Methods and ASTM
procedures: .

« EPA 600/ 1976 Quality Assurance Handbook for Pollution Measurement
9-76-005 Systems, Vol. |. Principles.

« EPA 600/ 1979 Quality Assurance Handbook for Pollution Measurement
4-77-027b Systems, Vol. Ill.

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.

The Fill On Vent has two ports. For velocity and moisture determination, and
for total hydrocarbons testing, a single point was sampled from the center of
the duct for various time intervals.

3-1
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The EPA Method 25A sampling apparatus is shown.

STACK

N e

[N-STACK

FILTER Jl |
CAL IBRATION
GAS
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COORS BREWING COMPANY
CAE Project No: 6265-4

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 with a .
certified calibration gas. These calibrations were used to correct the raw data
for zero and calibration drift occurring during the test runs.

QUALITY CONTROL PROCEDURES

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).







COORS BREWING COMPANY
CAE Project No: 6265-4

Velocities in the duct were measured using a hot wire anemometer.

No deviations from standard U.S. EPA testing procedures were noted.
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COORS BREWING COMPANY
CAE Project No: 6265-4

NOMENCLATURE ' B '_




Nomenclature

absorbance
cross sectional area of nozzle (f2)
cross sectional area of stack (ft2)

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)

meter orifice calibration coefficient (in. H2O)

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

‘average pressure drop across meter box orifice (in. HoO)
average square roots of velocity heads of stack gas (v'in. H20 )

)  (Ib/ib-mole)(in. Hg)

pitot tube constant: 85.49 (f/sec

(° R)(in. H20)

spectrophotometer calibration factor
dry molecular weight of stack gas (Ib/lb-mole)

molecular weight of stack gas, wet basis (Ib/l-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, 28.92 in. Hg, 68 ° F
final absolute temperature of flask ( ° R)

initial temperature of flask ( ° R)
average dry gas meter temperature ( ° F)




CAL GAS
CAL I

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

i
i
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SAMPLE CALCULATIONS




COORS BREWING COMPANY
CAE Project No: 6265-4

SAMPLE CALCULATIONS - RUN 1, FILL ON VENT

(Note: results are taken from computer analysis)

Volume of water collected
View = (0.04707 2/ ml) (V)
=(0.04707) (12.2)
=0.57wscf

Volume of gas metered, standard conditions

(17.64 °R/in. Hg) (V)| P, + &

_ R/in. Hg) (Vi) +'-r375](Yd)
(460 +T)

_(17.64) (39.97) [24.52+ 4% (0.9945)
(460 +81)

=31.88 dscf

mstd

Moisture content (actual)
B _ sztd
w =

Vinsts + Vista

057
31.88+0.57

=0.0177

=1.8%

Molecular weight of dry gas stream

My  =0.44(%CO,) +0.32(%0,) + 0.28(%CO + %N,)

= 0.44(1.4) +0.32(21.0) + 0.28(77.6)
=29.06

Molecular weight of stack gas
- M, =Mg (1-Buo) + 18(B.e)
- =29.06(1-0.0177) + 18(0.0177)
=28.87

Stack pressure (in. Hg) -

P, =P, +(STATIC P)
13.6

 =24.52+ (0'—0)
13.6

=24.52



COORS BREWING COMPANY
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SAMPLE CALCULATIONS (Continued)

S. Total Hydrocarbons (as propane)

C
mwe rft cslibrate =(Cav 'Co)_L
PP 1, drift calibrated g C.-Cy)
-_-(88-1_5)_2;5L4_._
(269 -1.5)
=81

= 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.

Cn = Average of initial and final system calibration bias check responses for
the upscale calibration gas, ppm.

C Actual concentration of the upscale calibration gas, ppm.

il

_ PPMyet, arit calivrated

ppmdry - 1-8
gl

©1-0.0177
=83

Ib/dscf — (ppmy )(MW)

385.3x10°
_ _(83)(44)

" 385.3x10°
=0.47x10°

Ib/hr = (Ib/dscf) (dséfm)(GO)
(9.47x10°)(25)(60)
0.014 '

il

Ib/hr, Ethanol (Ib/hr)(Ethanol Correction Factor)
(0.014)(2.36)
0.034

(Ib/hr, Ethanol)(24:5)(365%5)
2,000%2

ton/yr, Ethanol =

(0.034)(24)(365)

2,000
=0.147

-_—_------_-—
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PARAMETERS '




COORS BREWING COMPANY

Project No. 6265-4
Fill On Vent

Run No.

Date (1992)

Start Time (approx.)
Stop Time (approx.)

%C0O2
%02

Pb
STATIC P
As

Vic

vm

DH

Yd

Tm

CALCULATED RESULTS

Vwstd
Vmstd

Bwo

AVG TEMP
Md

Ms

Ps

Vs*

Qa (acfm)
Qstd (dscfm)

* Velocity in the duct was measured using a hot wire anemometer.

MOISTURE AND VELOCITY PARAMETERS

1
August 19

10:00 AM
11,00 AM -

1.4
21.0
24.52
0.0
0.15
12.2
39.97
1.0
0.9946
81

0.57
31.88
0.0177
55
29.06
28.87
24.52
3.42

31

25

2 .

August 19
12:10 PM
1:10 PM

3.2
20.4
2452
0.0
0.15
4.2
40.23
1.0
0.9946
87

0.20
31.73
0.0062
57

29.33°

29.26
24.52
.4.59
41
34

3

August 19
2:20 PM
3:20 PM

38.1
13.0
24.52
0.0
0.15
11.8
39.54
1.0
0.9946
99

0.56
30.52
0.0179
56
34.62
34.32
24,52

. 4.1
37

30
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CALIBRATION DATA
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COORS BREWING COMPANY
CAE Project No: 6265-4

FIELD DATA PRINTOUTS -




COORS BREWING COMPANY
CAE Project No: 6265-4
Fill On Vent

Runs1,2,3and 4

August 19, 1992

10:43 AM 88 _ 83 202 26 0.015
10:44 AM 88 . 83 202 26 0.015
10:45 AM 89 B84 202 26 0.015
10:46 AM 89 84 202 26 0.015
10:47 AM 89. ' 84 _ 207 26 0.015
10:48 AM 89 84 207 26 0.015
10:49 AM .90 ' 85 207 26 0.015
10:50 AM 89 84 207 26 0.015
10:51 AM 90 85 207 26 0.015

9:58 AM '
Time
sec PPM _ ppm, corrected fiow(fpm) flow(dscfm) Ib/hr(propane) '
9:58 AM 86 81 205 26 " 0,015 Start Run 1
9:59 AM 86 81 205 26 0.015
10:00 AM 83 78 205 26 0.014
10:01 AM 84 79 205 26 0.014 .
10:02 AM 84 79 210 27 0.015
10:03 AM 84 79 210 27 0.015
10:04 AM 84 79 210 27 0.015
10:05 AM 85 80 210 27 0.015 '
10:06 AM 82 77 210 27 0.014
10:07 AM B2 77 _ 212 27 0.014
10:08 AM 84 79 212 27 0.015
10:09 AM 83 78 212 27 0.015
10:10 AM 84 79 212 27 : 0.015
10:11 AM 83 78 212 27 0.015
10:12 AM 84 79 205 26 0.014
10:13 AM 84 79 205 26 0.014
10:14 AM 85 80 205 26 0.014
10:15 AM B6 ‘ 81 205 26 0.015
10:16 AM 86 81 205 26 0.015 '
10:17 AM 87 82 210 27 0.015
10:18 AM 86 81 210 27 0.015
1019 AM 86 81 210 27 0.015
10:20 AM 86 ' 81 210 27 0.015 '
10:21 AM 86 81 210 27 0.015
10:22 AM 87 82 200 26 0.014
10:23 AM 86 81 200 26 0.014
10:24 AM 86 81 200 26 0.014 l
10:25 AM 86 81 200 26 0.014
10:26 AM 86 81 200 26 0.014
10:27 AM 86 81 205 26 0.015
10:28 AM 86 81 205 26 0.015 .
10:29 AM 86 81 205 26 0.015
10:30 AM . 86 81 205 26 0.015
10:31 AM 86 81 205 26 0.015
10:32 AM 87 82 - 200 26 0.014 '
10:33 AM 87 82 200 26 0.014
10:34 AM 86 : 81 200 26 0.014
10:35 AM 86 81 200 26 0.014
10:36 AM a7 82 200 26 0.014
10:37 AM 87 82 204 26 0.015
10:38 AM ‘ 87 82 204 : 26 0.015
10:39 AM 87 82 204 ' 26 0.015
10:40 AM 87 82 204 26 0.015
10:41 AM 88 83 204 26 0.015
10:42 AM 88 83 202 26 0.015 .



COORS BREWING COMPANY
CAE Project No: 6265-4
Fill On Vent

Runs 1,2,3and 4
August 19, 1992
9.58 AM

Time ' :
. sec " ppm ppm, corrected flow(fpm} flow(dscim)  Ib/hr(propane)

11:46 AM 100 96 205 26 0.017

11:47 AM 100 96 207 29 0.019

11:48 AM 100 096 : 227 29 0.019

11:49 AM 100 96 227 29 0.019

11:50 AM 101 97 227 29 0.019

11:51 AM 100 96 207 29 0.019

11:52 AM 100 96 269 34 0.022

11:53 AM 101 97 269 34 0.023

11:54 AM 101 97 269 34 0.023

1:55AM 101 97 269 a4 0.023

11:56 AM 103 99 269 34 0.023

11:57 AM 103 a9 264 33 0.023

11:58 AM 102 08 264° a3 0.023

11:50 AM 102 98 264 33 0.023

12:00 PM 104 100 264 33 0.023

12:01 PM 108 101 264 a3 0.023

12:02 PM 105 101 258 a3 0.023

12:03 PM 106 102 258 33 0.023

l 12:04 PM 107 103 258 a3 0.023
12:05 PM 107 103 258 33 . 0.023

12:06 PM 108 104 258 33 0.023

12:07 PM 108 104 263 a3 0.024

l 12:08 PM 109 105 263 33 0.024
12:09 PM 110 108 263 33 0.024

12:10 PM 111 107 263 33 0.024

12:11 PM 111 107 263 a3 0.024

I’ 12:12 PM 112 108 259 a3 0.024
12:13 PM 112 108 259 a3 0.024

12:14 PM 13 109 259 a3 0.025

12:15 PM 114 110 259 33 0.025

. 12:16 PM 114 110 259 33 0.025
12:17 PM 113 109 202 26 0.019

12:18 PM 115 111 202 26 0.019

12:19 PM 115 111 202 26 0.019

' 12:20 PM 116 112 202 26 0.020
12:21 PM 118 114 202 26 0.020 -

12:22 PM 118 114 140 18 0.014

' 12:23 PM 120 116 140 18 0.014
12:24 PM 121 17 140 18 0.014

12:25 PM 123 119 140 18 0.014

12:26 PM 124 120 140 18 0.015

12:27 PM 126 122 75 9 0.008

l 12:28 PM 128 124 75 9 0.008
12:29 PM 130 126 75 9 0.008

12:30 PM 132 128 75 9 0.008

12:31 PM 133 129 75 9 0.008

12:32 PM 135 : 131 68 9 0.008

12:33 PM 138 134 68 9 0.008

1234PM 138 134 . 68 9 0.008

I 12:35 PM 139 135 68 9 0.008
12:36 PM 139 135 68 9 0.008

12:37 PM 139 135 56 7 0.007

12:38 PM 137 133 56 7 0.006

l 12:39 PM 138 134 56 7 0.006




COORS BREWING COMPANY
CAE Project No: 6265-4

Fill On Vent

Runs 1, 2,3 and 4

August 19, 1992

2:27 PM 1155 1170 252 32 0.259

9:58 AM '
Time
sec PPM  ppm, corrected flow(fpm) flow(dscfrn) Ib/hr(propane) '
1:34 PM 613 611 276 35 0.146
1:35 PM 623 621 276 ) 35 0.149
1:36 PM 634 632 276 35 0.151
1:37 PM 642 640 276 35 0.153 '
1:38 PM 652 650 276 35 0.156
1:39 PM 664 662 276 as 0.158
1:40 PM 672 670 276 as 0.160
1:41 PM 682 680 276 as 0.163 '
1:42 PM 693 691 272 34 0.163
1:43 PM 702 700 272 34 0.165
1:44 PM 715 713 272 34 0.168
1:45 PM 722 720 272 34 0.170 '
1:46 PM 734 732 272 34 0.173
1:47 PM 745 743 277 a5 0179
1:48 PM 756 754 277 ' 35 0.181
1:49 PM 767 765 277 a5 0.184
1:50 PM 777 775 277 35 0.186
1:51 PM 797 795 277 35 0.191
1:52 PM 799 797 275 35 0.190
1:53 PM 816 814 275 35 © 0194
1:54 PM 826 824 275 35 0.197
1:55 PM 837 835 275 35 0.199
1:56 PM 848 846 275 35 0202 l
1:57 PM 857 " B56 279 as 0.207
1:58 PM 869 868 279 . 35 0.210
1:59 PM 886 885 279 35 0.214
2:00 PM 895 894 279 35 0.216 '
2:01 PM 921 920" 279 - 35 0.223
2:02 PM 929 928 270 34 0.217
2:03 PM 863 862 270 34 0.202 Stop Run 3
" 2:04 PM 18 0 270 34 0.000 l
2:05 PM 9 0 270 34 0.000
2:06 PM - 318 0 270 34 0.000
2:07 PM 265 0 255 32 0.000
2:08 PM 261 0 255 32 0.000 '
2:09 PM 422 0 255 32 0.000
2:10 PM 879 0 255 32 0.000
2:11 PM 862 0 255 a2 0.000
2:112 PM 995 0 259 k] 0.000 l
2:13 PM 2433 0 259 k] 0.000
2:14 PM 2438 0 259 a3 0.000
2:15 PM 1287 0 259 33 0.000
2:16 PM 1065 1079 259 33 ‘ 0.245 Start Run 4 .
2:117 PM 1094 1108 254 33 0.247
2:18 PM 1103 1117 254 33 0.249
2:19 PM 1107 1122 254 33 0.250
2:20 PM 1106 1121 254 33 0.250
2:21 PM 1105 1119 254 33 0.250
2:22 PM 1121 1136 252 32 0.251
2:23 PM 1128 1143 252 32 0.253 l
2:24 PM 1185 1150 252 32 0.255
2:25 PM 1148 1163 252 32 0.258
2:26 PM 1157 1173 252 3z 0.260 .




COORS BREWING COMPANY
CAE Project No: 6265-4
Fill On Vent

I Runs1,2,3and 4
August 19, 1992
l 9:58 AM
Time
. sec ppm  ppm, comected flow(fpm) fliow(dscfm) Ib/hr(propane)
3:22 PM 1553 1576 172 22 0.238
3:23 PM 1535 1558 172 22 0.235
324 PM 1619 1644 172 22 0.248
' 3:25 PM 1660 1685 172 22 0.255
3:26 PM- 1674 1700 172 22 0.257
3:27 PM 1681 1707 ' 177 23 0.265
3:28 PM 1686 1712 \77 23 0.266
l 3:29 PM 1691 1717 177 23 0.267
3:30 PM 1698 1724 177 23 0.268
3:31 PM 1705 1731 177 ) 23 0.269
3:32 PM 1708 1732 217 28 0.330
I 3:33 PM 17086 1732 217 28 0.330
3:34 PM 1707 1733 217 28 0.330
3:35PM 1705 1731 217 28 0.330
' 3:36 PM 1713 1739 . 217 28 0.332 StopRund
. ppm, dry ppm, dry
ppm corrected corrected, average avg flow(dscfm) avg Ib/hr (as propane)
l Run 1 (75 minutes) 6582 6201 83 25 0.014
Run 2 (67 minutes) 7658 7400 110 34 0.026
' Run 3 (69 minutes) 38734 38547 585 34 0.132
Run 4 (81 minutes) 111731 113339 1372 30 0.282
Missed 126 minutes 11088 10419 83 26 0.015
at beginning of batch
by inference”
Total (418 minutes) 175793 175907 421 29 0.083
bAill, as propane 0.652

Total time to fill tank was 466 minutes.

* Based on information obtained during a 2 hour test fill during another run.






l COORS BREWING COMPANY
CAE Project No: 6265-4

PROCESS DATA ' '




Coors Brewing Company

Golden, Colorado
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- CAE Offices - CAE D'épdﬂ_lh_él_\ﬁ -

l \\\l\ ‘

CAE. Anolyﬁcol i
CAE: Combusﬂon -
- CAE D|ognosh_c_ o

C_:dr'pomte Office:
500 W. Wood Street
. -Palatine. llinois _6(!)()7

. 708-991-3300 CAE Europe .
.. 800-627-0033 . CAE Express - _
' o ~ CAE Instrument:Rental
' peaional Office CAE Seminars
Reglonal omces " CAE Source Testing

' '(:olomdo
6850 N. Broadway. Suma D -
.Denver., Colorado 80221 - T S O

CAEVOC Senvices - -

o __Pennsylvuma _ : )
" - Piftsburgh In'rernahonol Indus'rnal Park .
. 301 HIghTech Drive - S
 “Oakdale. Pennsylvonla 15071 L
) ‘;4124:952950 oL

" Yexas..

" 321 Century Plazd, Sulte. 130
. Houston, Texas 77073

- 7_13444}6400-' '

Intemahonal Omces
7 jaelglum )

o Brusselsesteenweg 70A
" 1860 Meise, Belgium _
011-32-2-270-0959 _
© Faxi 011:32-2-269-2226-

- Unitéd Kingdom " - T oo

o 29smeffordRood . L T et
" Cifton, Bedfordshire - 15 T L
CSGITERG.

©011-44-462-850626

Fax: 011-44-462- 851191
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‘CAE Express -

_Ourproducts deparment

specialzes in the design

_. *-and manufacture of the
7 - most technologically
. advanced environmental -

sampling equipment,
related parts and supphes
- The |npuT from'our |
experlenced field testers -

enablesus to refine.and - :
“ make our products the

mosf reliable, durable.and’

+ user fnendly CAE also will

ossernble cusfom

squipment To meetyour
“needs. Our Techmcmns will*

“consult with you onthe

" best and mostefficient .
.. _design for your specific
- use. 'We also offer
- Gonvenient:cvermight
. shipping of our large -
Cinventory of standard
h éduipmenf and supp’lies‘ o

CAE lnstrument

— Rental

CAE lnsfrumenf Renfc:l a

“offers a diversified line of
~gas monitors of gas
" monitors for both source .
- “and ambient air :
ey cpphccﬂons including. O
coz, CO. NOx: 80, and':
- THC. A variety. of mdus‘mol
. _hyglene.cnd personal ;
-survey tools are avci'lcble
" as well as data acquisition
" systemns, calibration

matérials and sampling.

supplies, .
o Our ‘edui@'mén_f includes;

23" Source gas monifors
-3 Ambient.air monitors
|

.- Source gas sampling
equiprrien'r ’
o Indus‘rrzal hyg|ene Tools

‘Field screenmg
. eqmpmenf

Collbroﬂon_mcrériqls :

' CAE Source Testing

CAE engineers are

_professional experts in qir

pollution emission .
measurements. They = -
possess an in-depth. ‘ )
understanding of both the
ermission sources as well as

- The:control equipment.

being evaluated. Our "

‘engineersselectthe .
significant variables 1o be

" measured during d test

program in order to

Jprovide the most

meonlngfu! data. -CAE .

. can help clients develop a

" plan for evaluating and

~ controling emissions to .
" meet legislative standords, |

CAE utilizes the-most

appropriate EPA, ASME of . -
- NIOSH mefhod'_depeh_ding o

upon situational .

- requiremerits.

' 'These'servicesjncl'tjdé:

gl Complnance planning -

.J _Emlss4on mvenfones

and status . )
determination -

2 Polution control .

" deévice performonce
- evoluohom

’ (02 CO,_ COz. 302.

'SO3. NOX, TRS, multi-

‘metals and
parficulates) -

-0 . Visudl emissions.

~ monitoring
9 Velocity and
© Temperature
Troversung

Q' CEMSPST audits .
-0 insitu resistivity cnd

" particle sizing
-measurements

CAE VOC Services

'Because of the complexity

©of characterizing volatile
organic compounds, CAE.

"has-developed this o
" speciality testing -

department. CAE VOC
Services engineers have _
the necessary skillsto . - -
develop testing plans for

~ evaluating and-controling -
- organic emissions to meet

legisiative, process control, - -

;.or industriat hygiene -
. requuemems

VOC Services inclide:

Q . Portable gas - .

c_hrorno.’rography--.. -
Q0 Compliance planning
L &status: determmohon .

0 Total hydrocorbon

determination

~: O Coptureand -

destiuction-efficiency
- ‘determination

. 0 -Portable gas
. . chrematography '
O Identification &

choroctenzahon of
" VOCs

-0 _Anolysis-ofﬁnsfo_t_)lé .

-compounds -

Q- Total reduced sutfur

" ARS) characterization
& EPA Mefhods 15 &
R - S .
Q -Ambient emis‘sions )
. testing for OSHA & |
NIOSH compiiance

Q- Fugltive emissions

determingtion -







CAE Analytical’

~———— Services

_ CAEs in- house laboraTory
prowdes Technlcolly
accurate and fimely

. . chemical analysis. We can

T perform dnolyses foro

" - “variety.of organics and

. inorganics including NOx,_- S
" . 80/S09.H8, VOCsand =

- chlorides. Our
comprehensnve quolny

. control program

) _guoronfees the accuracy
~-ofany.analysis. €AE
" Analytical prides itself on:

_providing clients with the |
. mostmodem, accurate -

.. and cost-effective sample
- ~preparation and analysis -

" avallable. We offerafull .-~

range of qualitative and
. quon‘ri’ro‘nve cmolyhccal
T services Including:.

‘D Airquality
O -Water quality

. " Q Toxic and hazardous

- ~waste identification
0 -Occupational safety -
. .andhealth -

* The staff uses a variety of

- insfrumental and wet
.+ ~chemical methods
- including:

I | _"_-Chem‘lcal ’

spectroscopy

0O  Gaschromatography .

" of air, liquids, soil and
© water samples
U .. Atomic absorption

. -specfroscopy of woter

. _soluble analytes .
- 0. ~EPAMethod 25
© . analysis .

CAEZ_Co'rhbusﬁdn"

CAE has.developed this -
_specialty testing

department due to the

regulatory and operational

complexity of incinerators.

" This group provides a wide

variety. of engineerfing. .

. consulting services for ~
municipal incinerators,

haspital waste incinerators
and RCRA/TSCA

“incinerators, CAE is highly '
'expenenced in all phases
_of compliance testing for .
’ combusnon systéms from
'deyelopmen_f of the
" sampling and analyticol
- matiixto performance of .

all-data reduction,

- vo_liddﬁdn 'cmd repor‘rihg. :

'The combushon group
'prov1des engineering -
-.con_su!h_ng senvices far: .

Q- Trial burn.assistance .
‘0 . DRE determination -
S Munlcnpol refuse

b |nc:|nera'ror testing -

. 'O Boler efficiency

-'studi_‘es‘ :

0O HVTsampling ‘

_ 0. Confifuous emission -
.. monitoring consulting . -
' "0 " Design calculations
Q" Air poliution control
o permits 5 o
R _'Energy recovery

- design

’ - “Multi-metals sorﬁplin.é
2 'VoloTlle/semwoiohle -

organics:

T ' RCRASTSGA

lncmero‘for Tesflng

ey Alr toxic ossessmems
.0 Hospital waste

incineration .

CAE Dlagnoshc

_ Servuces

. CAE Diagnostic'sérvi(:es -
‘offers performance -

dlogn05|s and’

‘troubleshooting services for
‘electrostatic precipitators

and flow control of

directing devices. This -
" -group provides computer.
~ ~modeling, laboratory
" resistivity measurements,
" physical flow modeling.

ﬂeld testing and -

; '-pcmculofe _
- choroc'renzclhon

Compu‘rer.modehng

 applications include -
. resistivity, precipitator

performance and gas
flow. Three-dimensiona

“scale models of pollution
- control equipment, system

auctwork or stacks can

-determine the.gas flow’
- distribution, pressure drop
. anid proper.vaning for

overall system efficiency.”

i Fur_The'rr-n__or_e, the..
. Diagnostic department’
- performs the following:

L Q  Inspection ang

~gvaluyation of
. precipitetor
- 'charactens’rlcs

P E LoborcTory re&shvny

“studies

-0 3-Dgas flow modeling
a  Parficulate

~ characterization:
resistivity, size. density.
chemistry -

‘0 Fieldflow

measurement

" Q' ESP evaluation dn_d :

‘.. consulting

0. -Selecnon of coals .

o _-F|UId dynamncs








