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SUMMARY

INTRODUCTION

Clean Air Engineering was contracted by Coors Brewing Company to determine
the particulate removal efficiency and the level of total hydrocarbons emissions
at their facility located in Golden, Colorado for compliance purposes.

The testing took place at the Spent Grain Dryer No. 9 Inlet and QOutlet on August
22 and 23, 1992. Coordinating the field testing were:

G. Zimmerman - 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//pcbmé Z’MW fim %
Michael Pierce David Perkins
Manager, Denver Region Manager, Technical Communications

:
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TABLE 1 - Summary of Test Results

EPA Methods 5 and 25A
Spent Grain Dryer No. 9 Inlet and Outlet

Run No.l 1
Date (1992) August 22
Inlet
Start Time (approx.) 12:10 PM
Stop Time (approx.) 1:15 PM
Temperature (* F) 165
Moisture (volume %) 37.0
Q2 (dry volume %) 21.0
COp (dry volume %) 0.0
Yolumetri¢ Flow Bate
acfm 10,102
dscfm 4,323
Padiculate
gr/dsct 0.2063
Ib/he 7.64
ton/yr 33.48
Outlet
Start Time (approx.) 11:03 AM
Stop Time (approx.) 1:32 PM
Temperature (° F) 153
Moisture (volume %)2 33.5
Oy (dry voiume %) 20.9
COyp (dry volume %) 0.0
Yolumetric Flow Rate
acfm 9,516
dscfm 4,435
Particulate
gr/dscf 0.0098
ib/hr 0.37
ton/yr 1.63
Total Hydrocarbens (as propane)
ppm, dry 44
Ib/tr 1.35
ton/yr 5.91
percent (based on gr/dscf) 95.2

3
August 23

10:00 AM
11:22 AM

166
39.0
21.0

0.0

10,058
4,170

0.0774
2.77
12.11

9:55 AM
11:41 AM

159
38.0
21.0

0.0

9,339
4,013

0.0069
0.24
1.04

77
2.12
9.30

91.1

! Run 2 was not included because the unit was not operating.

2 Run 1 at the Outlet had saturated moistures. The saturation moisture

value was used in all calculations.

4
August 23

12:10 PM
1:27 PM

163
40.8
20.9

0.0

10,305
4,166

0.2578
9.21
40.33

12:11 PM
1:38 PM

162
40.5
21.0

0.0

9,206
3,781

0.0073
0.24
1.04

74
1.91
8.38

97.2

Average

165
38.9
21.0

10,155
4,220

0.1808
6.54
28.64

158
37.3
21.0

9,354
4,076

0.0081
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DESCRIPTION OF INSTALLATION ' 2-1

The Coors Brewing Company facility, located in Golden, Colorado, uses grain in
the brewing process. Spent grain is sentto a steam heated rotary Kiln to dry the
grain. Any grain that is entrained in the air outlet of the rotary kiln is removed
from the gas stream by a Roto Clone (Type W, Size 20). Hydrocarbons can be
emitted from the grain during the drying process.

The testing reported in this document was performed at the Spent Grain Dryer
No. 9 Inlet and Outlet.

A schematic of the process is shown below.

FLUE GAS OUTLET
ﬂ\ SPENT GRAIN DRYER NO. 8 OUTLET

WATER INJECTION
SYSTEA

///fSPENT GRAIN DRYER NO. 9 INLET

e

/j S

ROTO CLONE

CONTROL DEVICE ROTARY KILN

AIR INLET

GRAIN OUT &—-
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SUMMARY OF PROCEDURES 3-1

SAMPLING PROCEDURES

The sampling followed procedures as detailed in U.S. Environmental Protection
Agency (EPA) Methods 1,2,3,4,5and 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
(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 5 — “Determination of Particulate Emissions from Stationary
Sources;”

« 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
(CFRY), Part 60, Appendix A.
All equipment was calibrated at the Clean Air Engineering laboratory prior to

shipment to the job site.

Sampling Locations

The Spent Grain Dryer No. 9 Inlet has two ports. For particulate testing, siX
points were sampled per port. For Run 1, the sampling time per point was five
minutes for a total sampling time of 60 minutes. For Runs 3 and 4, the
sampling time per point was six minutes for a total sampling time of 72
minutes.

The Spent Grain Dryer No. 9 Outlet has two ports. For particulate testing, SiX
points were sampled per port. For Run 1, the sampling time per point was
eight minutes for a total sampling time of 96 minutes. For Runs 3 and 4, the
sampling time per point was seven minutes for a total sampling time of 84
minutes. For total hydrocarbon testing, a single point was sampled in the
center of the duct for approximately 60 minutes. The sampling locations are
shown in Figure 3 on page 3-4.

l The sampling apparatus are shown in Figures 1 and 2 on pages 3-2 and 3-3.
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The EPA Method 5 sampling apparatus is shown.
NOZZLE FILTER TEAPERATURE TEAPERATURE OF
STACK VR
VALL  HEATED AREA
THERAOCOUPLE
RYERSh

STACK ! 2
TEMAPERATURE
TEAPERATURE
VALVE

GAS,_LEA
./ FILTER HOLDER LAST l—%I"\F‘INBER
I AP INGERS

PITOT AANDRETER ouT N

Impinger Contents

1) 100 mi distilled water
2) 100 mi distilled water
3) empty

4) 300 g silica gel
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The EPA Method 25A sampling apparatus is shown.

== _
"
IN-GTACK —HEATED
FILTER oA
CINE

TEFLON LINE

Pab
IHELY%ER

FLow
PUAP CONTROL
VALVE




COORS BREWING COMPANY
CAE Project No: 6362-1

The cross section of the Spent Grain Dryer No. 9 Inlet and Outlet shows
sampling point locations.

KE——d—— 19.25 IN __,__;%

PORT |
[ ]

GAS FLOW
OUT OF PAGE

PORT £ l

N [ INLET)

WATER [ OUTLET ONLY ]

TRAVERSE POINT PORT TO POINT DISTANCE (IN)
18.4
16.4
13.6
5.7
2.8
0.8

(o) RS2 IS CV I AN B
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SUMMARY OF PROCEDURES (Continued) 3-5

ANALYTICAL PROCEDURES

Particulate

The particulate emissions were determined following procedures detailed in
EPA Method 5. Particulate samples collected on Whatman 934 AH giass fiber
filters were analyzed gravimetrically. The probe and nozzles were washed with
acetone. The wash was transferred to tared beakers and evaporated to
dryness. These weight differentials were combined to determine total
particulate matter minus the acetone blank value.

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
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-600/4-77-027Db).
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CoMMENTS

The measured gas stream moisture content for Run 1 at the Spent Grain
Dryer No. 9 Outlet was above the saturation limit. A compatrison of the
moisture values calculated using the actual data and the saturated data
follows. The saturated moisture values were used to perform all calculations.

Saturated Measured
Moisture Value Percent
Location (%Hz20 Vapor. volume basis)  (%H2Q Vapor, volume basis) Difference
Spent Grain Dryer Outlet
Run No.1 33.5 40.9 181

Free moisture droplets in the gas stream account for moisture measurements
which are over the gas saturation limit. Substitution of saturated moisture
content is recommended in the EPA guidelines documented in “Quality
Assurance Manuals for Air Pollution Measurement Systems,” Vol 3,
“Stationary Source Specific Methods” (EPA-600/4-77-027b), Section 3.3.6.5.

Run 2 was not included in the results because the unit was not operating.

No other deviations from standard U.S. EPA testing procedures were noted.




COORS BREWING COMPANY
CAE Project No: 6362-1

APPENDIX

NOMENCLATURE
SAMPLE CALCULATIONS
PARAMETERS
CALIBRATION DATA
WEIGHT SHEETS

FIELD DATA

FIELD DATA PRINTOUTS

5-1
5-2
5-3
5-4
5-5
5-6
5-7




COORS BREWING COMPANY
CAE Project No: 6362-1




Nomenclature

absorbance
cross sectional area of nozzle (ft2)

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/lb)

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

average square roots of velocity heads of stack gas (\in. H20 )
meter orifice calibration coefficient (in. H20)

percent of isokinetic sampling (acceptable: 90 < %l < 110%)

) J(Ib/lb-mole)(in. Hg)

'\f( ° R)(in. H20)
spectrophotometer calibration factor

dry molecular weight of stack gas (Ib/lb-mole)
molecular weight of stack gas, wet basis (Ib/lb-mole)
total amount of particulate matter collected (gm)

pitot tube constant: 85.49 (f/sec

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)

i

i




Tstd

Va
V¢

Vic
Vm

Vmstd

average stack temperature ( ° F)

absolute temperature, standard conditions (528 ° R)

total sampling time (min)

volume of aliquot (ml)

volume of flask (ml)

total volume of liquid collected in impingers and silica gel (mi)
volume of gas sample through the dry gas meter at meter
conditions (#3)

volume of gas sample through the dry gas meter, standard

conditions (ft3)

volume of flask sample, standard conditions (ml)
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 (ft/sec)

gas meter correction factor (dimensionless)

il

!




Nomenclature

CAL GAS actual concentration of the upscale calibration gas

CALI initial system calibration bias check response for the upscale calibration
gas, ppm |

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

ZEROI initial system calibration bias check response for the zero gas, ppm

ZEROF final system calibration bias check response for the zero gas, ppm

ppm measured concentration as parts per million in the gas stream

ppm concentration calibrated for drift as per Eq. 6C-1 of EPA Method 6C
(drift calibrated)

i
i
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SAMPLE CALCULATIONS 5-2
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SAMPLE CALCULATIONS - Run 1, Spent Grain Dryer No. 9 Outlet
(Note: results are taken from computer analysis)

1. Volume of water collected
Vg = (0.04707 ft°/ml) (Vi)

!
!
!
l =(0.04707) (630.0)
1
i
;
|

=29.65 wscf

2. Volume of gas metered, standard conditions
(17.64 °R/in. Hg) (vm)[Pb +$3%J

V, = Y,
mstd (460+Tm) ( d)
17.64) (55.2 4.37 + %8
_(17.64) (65.25) [24.37+48] | 7
(460 +99)
=42.91 dscf
3.  Moisture content (measured) Saturated moisture value

i _ Vs __ saturated vapor pressure
B, =—"X— Bwo = .

Vmstd + sztd Ps
29.65 8.147

42.91 +29.65 24.35
=0.4086 =0.3346
=40.9 % =33.5%
If B,,, (saturated) < B, (measured), then use By, (saturated)

4, . Molecular weight of dry gas stream
My,  =0.44(%CO0,) +0.32(%0,) + 0.28(%CO + %N,)
= 0.44(0.0) + 0.32(20.9) + 0.28(79.1)
=28.84

l 5.  Molecular weight of stack gas
Ms = Md (1 - Bwo) + 18(Bwo)
=28.84 (1-0.3346) + 18(0.3346)
' =25.21
l 6.  Stackpressure (in. Hg)

S +(STATIC P)
13.6

=24.37 + (0—3)
13.6

=24.35
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SAMPLE CALCULATIONS (Continued)

7. Velocity of stack gas

vV, =KGC, (Dp)%w
[(M) (P)J?

3
_ 85,49 (0.84) (1.107) 1158+ 460

[(25.21) (24.35))2

= 79.45 ft/sec
8.  Total flow of stack gas

Q.  =(60) (A (Vs)
= (60) (1.996) (79.45)

9,515 acfm

_ Qa Ps (1764°R/|n. Hg) (1 - Bwo)

T, +460
(9,515) (24.35) (17.64) (1 - 0.3346)

153 + 460
= 4,434 dscfm

Qqe

9. Percent Isokinetic

o o (0.09450) (T, + 460) Vs

Ps Vs An © (1 - Bwo)
- (0.09450) (153 + 460) (42.91)
(24.35) (79.45) (0.000209) (96.0) (1-0.3346)
=96.3%

10. Particulate

_{15434ar/g) (Mp)

Vmstd
_ (15.48) (0.0272)

42.91
=0.0098

gr/dscf

_ (gr/dscf) (Qu) (60)

7,000qr/Ib
(0.0098) (4,434) (60)

7,000

Ib/hr

=0.37
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SAMPLE CALCULATIONS (Continued)

12. Total Hydrocarbons (as propane)

PPM et ot calbreted =(C‘“g ) C)(Cjnc_)

55.52

=(29-0) 22
( )(54.5-0)

=30

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

C. = 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.

ppm waet, diitt calibraled
m = :
I PPMgry 1-B..
- 90
1-0.3346
' =44

(ppm dry) (MW)

Ib/hr,, =
propane 385.3 x 10° ft*/ b mole

(dscfm) (60)

_ w]m, 434) (60)
385.3x 10

=1.35

b/dsci = PPMay)(MW)
385.3x10°
- (44)(44)

" 385.3x10°
=5.07x10°

_ (Ib/hr)(245)(365%F)

ton/yr
2,000

_ (1.35)(24)(365)
2,000

=5.91




COORS BREWING COMPANY
CAE Project No: 6362-1

PARAMETERS 5-3
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Spent Grain Dryer No. 9 Inlet

' Moisture and Velocity Parameters
Run No.* 1 3 4
Date (1992) August 22 August 23 August 23
l Start Time (approx.) 1210 PM 10:00 AM 1210 PM
Stop Time (approx.) 1:15PM 11:22 AM 1:27 PM
l %CQO2 0.0 0.0 0.0
%02 21.0 21.0 209
Pb 24.37 24 37 2437

STATIC P -4.4 -3.6 -3.6
Cp 0.84 0.84 0.84
An 0.000190 0.000190 0.000190
As 2.02 2.02 2.02
Vie 328.3 372.8 392.6
vm 34.48 35.74 35.06
DH 0.75 0.56 0.52
DH@ 1.636 1.636 1.636
vd 0.9946 0.9946 0.9946
Tm 101 97 100
Mn 0.3521 0.1378 0.4480
8 60.0 72.0 72.0

CALCULATED RESULTS
Vwstd 1545 17.55 18.48

Vmstd 26.34 27.48 26.81

' Bwo 0.3698 0.3897 0.4080

AVG VEL ROOT 1.135 1.125 1.151
AVG TEMP 165 166 163
% | 108.0 97.3 95.0
Md 28.84 28.84 28.84
Ms 24.83 24.62 24 .41
Ps 24.05 2411 2411
Vs 83.35 82.99 85.03
Qa (acfm) 10,102 10,058 10,305
Qstd (dscfm) 4,323 4170 4,167

gr/dscf 0.2063 0.0774 0.2578
Ib/hr 7.64 2.77 9.21
ton/yr 33.48 1211 40.33

* Run 2 was not included because the unit was not operating.
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Spent Grain Dryer No. 9 Outlet

Moisture and Velocity Parameters

Run No.* 1 3 4
Date (1992) August 22 August 23 August 23
Start Time (approx.) 11:35 AM 9:55 AM 12:11 PM
Stop Time (approx.) 1:32 PM 11:23 AM 1:38 PM

%CO2 0.0 0.0 0.0
%02 209 21.0 21.0
Pb 24.37 24.37 2437
STATICP -0.3 -0.6 -0.6
Cp 0.84 0.84 0.84
An 0.000209 0.000209 0.000209
As™* : 1.996 1.996 1.996
Vic 630.0 428.0 491.0
Vm 5523 41,92 43.90
DH 0.83 0.63 0.66
DH@ 1.6764 1.6764 1.6764
Yd 1.0078 1.0078 1.0078
Tm 99 94 100
Mn 0.0272 0.0147 0.0162
8 96.0 84.0 84.0
Saturated Vapor Pressure 8.147 N/A N/A

Vwstd 29.65 20.15 23.11.
Vmstd 42.91 32.84 34.03
Bwo™** 0.3346 0.3802 0.4045
AVG VEL ROOT 1.107 1.070 1.047
AVG TEMP 153 159 162
% | 96.3 93.1 102.3
Md 28.84 28.84 28.84
Ms 25.21 24.72 24.46
Ps 24.35 2433 2433
Vs 79.46 77.98 76.87
Qa (acfm) 9,516 9,339 9,206
Qstd (dscfm) 4,435 4,013 3,781

gr/dscf 0.0098 0.0069 0.0073
Ib/hr 0.37 0.24 0.24
ton/yr 1.63 1.04 1.04

* Run 2 was not included because the unit was not operating.
** Area corrected for 0.75" water at bottom of duct.
*** Run 1 had saturated moistures. The saturation moisture value was used in all calculations

l CALCULATED RESULTS



COORS BREWING COMPANY
CAE Project No. 6362-1
Spent Grain Dryer No. 9 Outlet

Total Hydrocarbons Concentration
(ppm as propane)

Run No. ) 1 3 4
Date (1992) August 22 August 23 August 23
Start Time (approx.) 11:03 AM 10:40 AM 12:24 PM
Stop Time (approx.) 12:06 PM 11:41 AM 1:28 PM

dscfm 4,434 4,013 3,781
Bwo 0.3346 0.3802 0.4045

ZERQ | 0 0 0
CAL | 55 56 53
ZEROF 0 0 0
CALF 54 53 53
ppm ' 29 47 42
CAL GAS 55.52 55.52 55.52
ppm, wet (drift calibrated) 30 48 44
ppm, dry 44 77 74
Ib/dscf 5.07E-06 8.82E-06 8.44E-06
ib/hr - 1.35 212 1.91

I ton/yr 5.91 9.30 8.38
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CALIBRATION DATA 5-4




Nozzle Calibration Data Sheet

' Client:Cm?fb Buns: | — 3
Plant: “QO\CLM’Y\ Date: % — Z/Z
. Job Number: (97_(0 gﬂ Calibrated By: %
l unit, PRNT GAo D’Z\KV | "
TNleT
. Nozzle D1 D2 D3 D4 AD ADavg
l Identification (inches) (inches) (inches) (inches) (inches) (inches)

B~ 651 | 1Bl (%7 A% |, 1 00| (869

D1
Where: /Dg
D1,02,03,D4 = four nozzle diameter measurements -4— D3
AD = maximum difference betwe_en any ~_
two diameters AD < 0.004 inches D4
ADavg = average of D1, D2, D3, D4

;_.!
3
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COORS BREWING COMPANY
CAE Project No: 6362-1




Particulate Testing

Weight Sheet

Page

l of

7

—

. Client Coonz e

Epswnwve Co

Project Number 52465 £3{

,\Analyst

Plant G‘GL\C}{{’;L} CC’ .

Unit Spgyr Graw Devse. #Cf

Balance goper-

TestDate 72,73 Aye- 9T

SR GrOSS 1 -Ta.re ‘ o 3 o N?t
S Wc_i%ht’f_z _;._Welz%h_ti | eﬁ_l’%_h_t
l . €5 (m gy il (g) . p ime ()
Type F %2 2550w\ &0 o gas4_ ol 3197 (s 915 _
Run | RN \ Gz8 iroc o 22 llof, 3794 [Fes ic 1 0- 076k
l - ‘ =4t |D /3 cicSlei. 1267Z C
Location Ty -1 TF® lordzbT [ 1003 |
Type 250 an = lic7.BiFY [Gs e
I Run 2 | AR ¢S [67.6153 _ |%s (4iC
Location TF®
Type ¢ Vo 250w\ L@ L afogep | o3 95 |03 31T B e
yp G _ :
Run 4 |HAT LS \ e‘:’:/zg 1200 1Jc3 45651633709 |€he 108 10-08SE
Location ). gt TF® | R
' Type ElY=z Zscm | o |Baztoss oz £202 103 3035175 90 ]
Run Y 5|leav 65 44 gfe 30| w3 $38F o3 203017 10F 0232
B [ocation Tur TFQ TN IR
Type Flh Lsoe 6'*\ Gar/pssslogs3io  OB.CIOT7 G gst|
l Run 4 |\ 6| #ACES Y e (50 |0, 392 o EloS STl ol6- 4782
Location 'Qi-p_gr . TF® R BT RRATR
l Type ¥l 250 ml S gz /35a iy 8578 |iCH.ETel (9,5 T ST
Run 3 8 | # AFLS \ ghe 15" lict GO8T |164.8764 [*4s L3
Locati ' 2\ c909|101. BEIE
caton ev<cet TE® 10 .g9ed | 1o 7T
Type 250 | o7 3900101725 /25 153
Run 9| 2% 109 S T P A A e
l Location T ¥
Type €'iz - 2550 o\ N Barfgse reesfs JeCSHIE < 754
Run 4 110] = ®) & &g (6% Jo8. SG8Y lec, SH77 < (6ot 0.0208
| Location ¢ctieT T F@ o, D0V i e BETE .
! Note appearance of particulate _
I Two volumes (e.g. 500/100) indicate an aliquot was taken.
Indicate (T)himble, (F)ilter, or (B)eaker in box below.
CAE P4 ver1.0 ————
l D:\vpforms\weight E_ . —

|




Particulate Testing

Weight Sheet page | of _|
client Coeer PRew e CO Project Number é'SéZ—\_ Analyst 9)/{)
Plant gcooew , CE- Unit3penT Graw Devgr® 9 | Balance xn Lao
Test Date 22,23" Av-92 J Cigaze wdHE(
- Weight™® Weight | - atc/ Wci%’ht
i 1€ of AAME - ""(g% sl (B) ?.-T,‘mc. 1 (g)
Type Do Duot e o5l 0.5175 | .9¢C 14 &%/IO ¢
Run 4 1 \OOOD e 05710512 ¢ | SLI3_|Bfiois”®
. oG- . - - T
Location .o v : TEB (s176) 52840 ] » |
Type gRow QuoT g4 o [0.5212 532k |B/OS
Run | 3 OO 8,510 |0 5220 | L SRIO \E o 19
Location & /. , T @B 65220 (p.52222
Type Erov DioT %s 045 05212 5{%18 'g__gﬁ
4 o kxf|0-52 10 | S o5
l Run _3 s — 1000™> 43 1B 8™
Location . r e T{F)B 0. 521 I9< |
— .ypc DE Do &-f’/zq o7 9:5716 1 QJ(‘D éj‘:;
l Run 3, 51 1OO0OH o o570 | Gl | ge PO
Location TS+ TR to.s116Hlo- 5= .
' Type P el T s e |0 TR L 2RO |Glo &l
Run | 71 1000G vt (01775 | .SL05 o 5]
T ’ S a130 | 7923 |
l Location zuiey ' TED Toizx ] 52060 ]
Typc Bm“"’a&'ﬁfj“w fhe 0|0, 734 ,5\_5‘9 dS/lO &_ﬁ
Run 81 10O0O7 _ 0. 512 St Bfie (5¢
' Locati s Yu 2934 | - 0303 § -
_Type .%.frr; Bépfgsé"
57 9| 1D00T S
Location T(E)B .
Type 5195 8‘71
i} 7
l Run 10 \DOOQ / 519t 1o (57
Location T(F)B
l ,1, Note appearance of particulate
" o volumes (e.g. 500/100) indicate an aliquot was taken.
Indicate (T)himble, (F)ilter, or (B)caker in box below.
l CAL P4 ver 1.0 T
D:\vplorms\weight 1 _—— —

|
i
i




Particulate Testing
l Weight Sheet Page 7 of &
' ClientCoowes Brmowe CO Project Number £ 3£ Z. - Analyst j
Plant Goipneo Co Unit Seer~ Graw DrY¥ep#D| Balance Foyoe2
I Test Date 227,23 fAus 9T J
il () | O
Type 250 e "98-75? /LZ,S b 955 _|€ ST
Locatmn TE® B% — - og| ag.7 e
Type 750wl Elttet | {2 5. 150% 1975 95
l Run 2 | H10& 37510 1(CD
Location TFE®
' Type
Run 3
Location TF®
I [ N
Run 4
I Location TE® ]
Type
Run 5
l Location TFB
Type
l Run |6
Location TF B
Type |
l Run 7
Location TFB B
l Type |
Run 8
Location TFB
I Type .
Run 9
l Location TFB
Type - ]
Run 10
l Location TF B
! Note appearance of particulate
l 2 Two volumes (e &1 g. 500/100) indicate an aliquot was taken.
Indicate (T) imble, (F)ilter, or (B)eaker in box below.
1 GAB R e L0 = ===

|

W




COORS BREWING COMPANY
CAE Project No: 6362-1

FIELD DATA 5-6




]
Orsat Readings Page of
. 362
|Client Cr e = RBoewoids. (o | Project Number % #- F 20.9 - %02
' Plant (o penr, CO- Unit Spewr Croyws DFYEP‘*? %CO2
Date 2| Ave91 Fuel Type N A Fo = 1.083 to 1.230
Orsat ID Leak Check? £. K (for bituminous coal)
l réent: |- Percent | Fo i Sa alyst
|
l 0.0
100l
' Rl looret|RL O | 1 0.0 |208 as 13is  IMA
2 6.0 (2.0 2\ AU
8 1.0 17].0
. Avg. | ©.0 [2¢.9 [20.?
R-3 |Tusr |K3T T 800 2.0 oo 113D |[MM
l ) - 2 0.0 12l.o 2?7 Ave
8 lo.o |ZI.©
' Avg. | O.0 |71.D121.D
0.2 | corees | R3O 1 0.0 120.9 i 40 _IM.H
l 2 p0O [71.O 2?2 Avc-
8 .o (710D
Avg. 0.0 {210 |21.0
l Kq |Twer lpdz | 1 oo |7]0 1335 MK
2 |p.0 209 272 Ave-
l 3 po 209
AVg. |0.0 |70.9 126.9
l n-d |ovrcer |R-4 O 1 loolrjol 345 M H
2 |6 O |20
l 3 o o |21.0 27 Ave-
AVg. lp. © 2] ol7]1.D
;
| >
3
' Avg.
1
l 2
3
. BAE B et ot Avg. = == =

l |
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COORS BREWING COMPANY
CAE Project No: 6362-1

FIELD DATA PRINTOUTS 5-7




I COORS BREWING COMPANY
CAE Project No., 8362
' August 22, 1992
Spent Grain Dryer No. 9 Outlet
_ 10:04 AM
l Pre-calibration - Run 1
Time THC
ppm
l 10:04 AM 0
10:05 AM 0
10:06 AM 0
l 10:07 AM 0
10:08 AM 0
10:09 AM 0
10:10 AM 0
' 10:11 AM 0
10:12 AM 0
10:13 AM 0
. 10:14 AM 0
10:15 AM 0
10:16 AM 0
10:17 AM 0
' 10:18 AM 32
10:19 AM 82
10:20 AM 82
l 10:21 AM 83
10:22 AM 83
10:23 AM 84
10:24 AM 84
' 10:25 AM 86
10:26 AM 43
10:27 AM 2
l 10:28 AM 2
10:29 AM * 2
10:30 AM 2
10:31 AM 0
l 10:32 AM 0
10:33 AM 4
10:34 AM 54
l 10:35 AM 26
10:36 AM 3
10:37 AM 3
10:38 AM 43
l 10:39 AM 55
10:40 AM 44
10:41 AM 28
I 10:42 AM 26
10:43 AM 25
10:44 AM 25
10:45 AM 19
' 10:46 AM 3
10:47 AM 2
10:48 AM 2
' 10:49 AM 2




COORS BREWING COMPANY

CAE Project No. 6362
August 22, 1992

Spent Grain Dryer No. 9 Outlet

10:04 AM

Pre-calibration - Run 1 continued

Time

10:50 AM
10:51 AM
10:52 AM
10:53 AM
10:54 AM
10:55 AM
10:56 AM
10:57 AM
10:58 AM
10:59 AM
11:00 AM
11:01 AM
11:02 AM

THC
ppm

oy
{2 A0

qqo.&.&—s—t[\)l\)

F
Q




COORS BREWING COMPANY
CAE Project No. 6362

August 22, 1992

Spent Grain Dryer No. 9 Outlet

11:03 AM
Run 1

Time ' THC
pPpm

11:03 AM 32
11:04 AM 28
11:05 AM 27
11:06 AM 32
11:07 AM 28
11:08 AM 22
11:09 AM 20
11:10 AM 32
11:11 AM 28
11:12 AM 32
11:13 AM 32
11:14 AM 39
11:15 AM 32
11:16 AM 28
11:17 AM 27
11:18 AM 37
11:19 AM 27
11:20 AM 28
11:21 AM 30
11:22 AM 32
11:23 AM 25
11:24 AM 28
11:25 AM 30
11:26 AM 28
11:27 AM 26
11:28 AM 34
11:29 AM 30
11:30 AM 27
11:31 AM 30
11:32 AM 24
11:33 AM 22
11:34 AM 3Q
11:35 AM 33
11:36 AM 26
11:37 AM 23
11:38 AM 22
11:39 AM 32
11:40 AM 31
11:41 AM 23
11:42 AM 22
11:43 AM 21
11:44 AM 27
11:45 AM 28
11:46 AM 21
11:47 AM 22

11:48 AM 23




COORS BREWING COMPANY
CAE Project No. 6362

August 22, 1992

Spent Grain Dryer No. 9 Outlet
11:03 AM

Run 1 continued

Time THC
ppm

11:48 AM 22
11:50 AM 22
11:51 AM 21
11;:52 AM , 28
-11:53 AM _ 33
11:54 AM 25
11:55 AM 24
11:56 AM 26
11:57 AM 48
11:58 AM 51
11:59 AM 39
12:00 PM 34
12:01 PM 31
12:02 PM 30
12:03 PM 29
12:04 PM 27
12:05 PM 29
12:06 PM 32
Average 29




. COORS BREWING COMPANY
CAE Project No. 6362
' August 22, 1992
Spent Grain Dryer No. 9 Outlet
- 12:07 PM
' Post-calibration Run 1
Time THC
ppm
' 12:07 PM 39
12:08 PM 36
12:09 PM 27
l 12:10PM 23
12:11 PM .25
12:12 PM 28
12:13 PM 27
l 12:14 PM 25
12:15 PM 20
12:16 PM 6
l 12:17 PM -1
12:18 PM -2
12:19 PM -2
12:20 PM -2
. 12:21 PM -2
i2:22 PM -2
12:23 PM -2
l 12:24 PM 6
12:25 PM 30
12:26 PM 47
12:27 PM 34
l 12:28 PM 32
12:29 PM 30
12:30 PM 32
l 12:31 PM 32
12:32 PM 35
12:33 PM 28
12:34 PM 27
l 12:35 PM 30
_ 12:36 PM a7
12:37 PM 46
l 12:38 PM 44
12:39 PM 38
12:40 PM 63
12:41 PM 87
l 12:42 PM 0
12:43 PM -2
12:44 PM -2
l 12:45 PM -2
12:46 PM -2
12:47 PM -2
12:48 PM -2
l 12:49 PM -2
_ 12:50 PM : -2
12:51 PM -2
l 12:52 PM -2




COORS BREWING COMPANY
CAE Project No, 8362
August 22, 1992

Spent Grain Dryer No. 9 Outlet
12:07 PM
Post-calibration Run 1 continued

Time

12:53 PM
12:54 PM
12:55 PM
12:56 PM
12:57 PM
12:58 PM
12:59 PM
1:00 PM
1:01 PM
1:02 PM
1:03 PM
1:04 PM
1:05 PM
1:06 PM
1:07 PM
1:08 PM
1:09 PM
1:10 PM
1:11 PM
1:12 PM
1:13PM
1:14 PM
1:15 PM

THC




COORS BREWING COMPANY
CAE Project No. 6362

August 23, 1992

Spent Grain Dryer No. 9 Outlet
10:20 AM

Pre-calibration Run 3

Time THC
ppm

10:20 AM 0
10:21 AM 0
10:22 AM 0
10:23 AM 27
10:24 AM 90
10:25AM 89
10:26 AM 85
10:27 AM 86
10:28 AM 52
10:29 AM 56
10:30 AM 30
10:31 AM 27
10:32 AM 17
10:33 AM 1
10:34 AM 2
10:35 AM 2
10:36 AM 2
10:37 AM -2
10:38 AM 3
10:39 AM 23




COORS BREWING COMPANY
CAE Project No. 6362
August 23, 1992
Spent Grain Dryer No. 9 Outlet
10:40 AM
Run 3

Time

10:40 AM
10:41 AM
10:42 AM
10:43 AM
10:44 AM
10:45 AM
10:46 AM
10:47 AM
10:48 AM
10:49 AM
10:50 AM
10:51 AM
10:52 AM
10:53 AM
10:54 AM
10:55 AM
10:56 AM
10:57 AM
10:58 AM
10:59 AM
11:00 AM
11:01 AM
11:02 AM
11:03 AM
11:04 AM
11:05 AM
11:06 AM
11:07 AM
11:08 AM
11:.09 AM
11:10 AM
11:11 AM
11:12 AM
11:13 AM
11:14 AM
11:15 AM
11:16 AM
11:17 AM
11:18 AM
11:19 AM
11:20 AM
11:21 AM
11:22 AM
11:23 AM
11:24 AM
11:25 AM

THC
ppm
76
91
95
88
79
69
71
65
66
63
64
56
53
51
53
46

43
45
47
44
45
46
43
40
45
41
36
39
37
35
47
54
51
41
36
36
34
34
34
40
38
40
35
34
42




COORS BREWING COMPANY
CAE Project No. 6362
August 23, 1992

Spent Grain Dryer No. 9 Outlet
10:40 AM

Run 3 continued
Time

11:26 AM
11:27 AM
11:28 AM
11:29 AM
11:30 AM
11:31 AM
11:32 AM
11:33 AM
11:34 AM
11:35 AM
11:36 AM °
11:37 AM
11:38 AM
11:39 AM
11:40 AM
11:41 AM

Average

THC
ppm

42
36
35
34
37
38
36
37
37
41
39
37
39
43
44

47




COORS BREWING COMPANY
CAE Project No. 6362

August 23, 1992

Spent Grain Dryer No. 9 Outlet
11:42 AM

Post-calibration Run 3

l Time THC
ppm

l 11:42 AM 75
_ 11:43 AM 67

11:44 AM a4

11:45 AM : 41

' 11:46 AM 33
- 11:47 AM 31
11:48 AM 31

' 11:49 AM 36
11:50 AM 28

11:51 AM 12

11:52 AM 0

l 11:53 AM -1
- 11:54 AM -1

11:55 AM -2

. 11:56 AM -1
. 11:57 AM -1

11:58 AM -4

11:59 AM -3

l_ 12:00 PM 8
N 12:01 PM 83
12:02 PM 84

' 12:08 PM 79
_ 12:04 PM 28
12:05 PM 53

12:06 PM 53

. 12:07 PM 53
) 12:08 PM 27
_ 12:09 PM 23

' 12:10 PM 23
o 12:11 PM 23
12:12 PM 23

12:13 PM 23

l 12:14 PM 7
12:15 PM 6

12:16 PM 19

l 12:17 PM 26
" 12:18 PM 33
12:19 PM 41

l 12:20 PM 50
g 12:21 PM 36
12:22 PM 13

12:23 PM 14




I COORS BREWING COMPANY
CAE Project No. 6362
' August 23, 1992
Spent Grain Dryer No. 9 Outlet
12:24 PM
' Run 4
Time THC
ppm
' 12:24 PM 47
12:25 PM 22
12:26 PM 20
12:27 PM ’ 41
l 12:28 PM 63
12:28 PM 64
12:30 PM 73
I 12:31 PM 72
12:32 PM 54
12:33 PM 60
12:34 PM 58
l 12:35 PM 55
12:36 PM 53
12:37 PM 47
l 12:38 PM 45
12:39 PM 44
12:40 PM 39
12:41 PM 39
' 12:42 PM 38
12:43 PM 37
12:44 PM 33
' 12:45 PM 40
12:46 PM 46
12:47 PM 41
l 12:48 PM . 44
12:49 PM . 47
12:50 PM 44
12:51 PM 47
l 12:52 PM 46
12:53 PM 40
12:54 PM 33
' 12:55 PM 32
12:56 PM 31
12:57 PM 33
12:58 PM 43
l 12:59 PM 47
1:00 PM 36
1:01 PM 34
I 1:02 PM 41
1:03 PM 42
1:04 PM 35
1:05 PM 43
l 1:06 PM . 42
i 1:07 PM 35
1:08 PM 33
I 1:09 PM 31




COORS BREWING COMPANY
CAE Project No. 6362

August 23, 1992

Spent Grain Dryer No. 9 Qutlet
12:24 PM

Run 4 continued

Time THC

ppm
1:10 PM 34
1:11 PM 41
1:12 PM 35
1:13 PM 35
1:14 PM 43
1:15 PM 38
1:16 PM 34
1:17 PM 35
1:18 PM 33
1:19 PM 34
1:20 PM 35
1:21 PM 37
1:22 PM a7
1:23 PM 38
1:24 PM .40
1:25 PM 42
1:26 PM 42
1:27 PM 42
1:28 PM 44

Average 42




COORS BREWING COMPANY
CAE Project No. 6362

August 23, 1992

Spent Grain Dryer No. 9 Outlet
1:29 PM

Post-calibration Run 4

Time THC
ppm

1:29 PM 39
1:30 PM 8
1:31 PM 0
1:32 PM -3
1:33 PM -3
1:34 PM -3
1:35 PM -2
1:36 PM 71
1:37 PM 83
1:38 PM 69
1:39 PM -1
1:40 PM -1
1:41 PM 27
1:42 PM 53
1:43 PM 53
1:44 PM 53
1:45 PM 66
1:46 PM 36
1:47 PM 23
1:48 PM 22
1:49 PM 22
1:50 PM 22
1:51 PM 22
1:52 PM 7
1:53 PM -4
1:54 PM -4
1:55 PM 6
1:56 PM 1
1:57 PM 3






