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STACK EMISSTONS SURVEY
ADOLPH COORS COMPANY
BREWERY COMPLEX
GOLDEN, COLORADO

INTRODUCTION

Western Envirommental Services and Testing, Inc. (WEST, Inc.) of Casper,
Wyoming conducted a Stack Emissions Survey at Adolph Coor's Company's
Brewery Complex located in Golden, Colorado, on November 5 and 6, 1990.

The purpose bf this survey was to determine the emissions of particulate
matter, sulfur dioxide, oxides of nitrogen, and total'hydrocarbons from the

Combined Cooker Stack and Brew Kettle Stack.

The sampling followed the procedures set forth in the Code of Federal

Regulations, Title 40, Chapter I, Part 60, Appendix A, methods 1, 2, 3, 4,

5, modified 6, 7E, and 25A.

Persons present during sampling were:

Adolph Coors Company Ms. Jere Zimmerman
: - Mr. Mark Ivie
Mr. Clyde Messersmith

Western Environmental Mr. James Meador

Mr. Mike Reynolds
Mr. Matt Tikka

9010-204 :  -1-



SUMMARY OF RESULTS

Combined Cooker Stack

The principal conclusions are:

1. The emissions of particulate matter from the Cooker Stack were equal to
0.130 pounds per hour (0.0034 grains per dry standard cubic foot),
béséd oﬁ tﬁe a;erage of the "front-half” collections §f the th?ee tests

for particulates.
2. The emissions of total hydrocarbons (as propane, less methane and
ethane) from the Cooker Stack were equal to 0.08 pounds per hour (2.5

parts per million), based on the average of the three tests.

3. The emissions of sulfur dioxide were equal to <0.01 pounds per hour

(<0.2 parts per million), based on the average of the three tests.

4. The emissions of oxides of nitrogen were less than 0.03 pounds per hour

(<1.0 parts per million), based on the average of the three tests.

9010-204 -2-



'SUMMARY OF RESULTS

Brew Kettle Stack
(Heat Reclaim On)

The principal conclusions are:

1.

The emissions of particulate matter from the Brew Kettle Stack were
equal to 0.227 péun&s per hour (0.0022 grains per dry standard cubic
foot), based on the average of the “"front-half" collections of the

three tests for particulates.

The emissions of total hydrocarbons (as propane, less methane and
ethane) from the Brew Kettle Stack were equal to 0.69 pounds per hour

(8.3 parts per million), based on the average of the three tests.

The emissions of sulfur dioxide were equal to 0.03 pounds per hour (0.3

parts per million), based on the average of the three tests.

The emissions of oxides of nitrogen were less than 0.09 pounds per hour

(<1 part per million), based on the average of the three tests.

9010-204 : -3-




SUMMARY OF RESULTS
l Brew Kettle Stack
(Heat Reclaim 0ff)
: The principal conclusions are:
l 1. The emissions of particulate matter from the Brew Kettle Stack were
l equal to 0.46 pounds per hour (0.0045 grains per dry standard cubic
foot), based on the average of the "front-half" collections of the
. three tests for particulates.
I 2. The emissions of total hydrocarbons (as propane, less methane and
ethane) from the Brew Kettle Stack were equal to 0.98 pounds per hour
l (11.9 parts per million), based on the average of the three tests.
3. The emissions of sulfur dioxide were not detectable (N.D.) based on the
I' average of the three tests.
I 4. The emissions of oxides of nitrogen were less than 0.09 pounds per hour
l (1.0 parts per million), based on the average of the three tests.
. 9010-204 ==



SUMMARY OF RESULTS

- Combined Cooker Stack
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DISCUSSION OF RESULTS

Combined Coocker Stack

Due to the operations on the Brew Kettle floor, flow rates and emissions
varied considerably. Thé three tests for particulates taken on the stack
appeared to be valid representations of the actuél emissions dufing the
testing. The indicative parameters calculated from the field data were in
close agreement. The moisture percentages were within 28.7 percent of the
mean value. The measured flow rates (Qs) were within 8.7 percent of the
mean value. The rates of sampling for the three tests were within the
spécified limits of the isokinetic raté, the greatest deviation beiﬁg 5.7

percent.
The calculated front-half emissions (pounds per hour) of particulates from
the tests showed a range of +0.04 to -0.38 pounds per hour variation from

the mean value.

Brew Kettle Stack = Heat Reclaim On

Due to the operations on the Brew Kettle floor, flow rates and emissions
varied comsiderably. The three tests for particulates taken on the stack
appeared to be valid representations of the actual emissions during the

testing. The indicative parameters calculated from the field data were in

9010-204 8=




close agreement. The moisture percentages were within 7.0 percent of the
mean value. The measured flow rates (Qs) were within 11.8 percent of the
mean value. The rates of sampling for the three tests were well within the
specified limits of the isokinetic rate, the greatest deviation being 5.1

percent.

The calculated front-half emissions (pounds per hour) of particulates from
the tests showed a range of +0.05 to.-0.08 pounds per hour variation from

the mean value.

Brew Kettle Stack = Heat Reclaim Off

Due to the operations on the Brew Kettle floor, flow rates and emissions
varied considerably. The three tests for particulates taken on the stack
appeared to be valid representations of the actual emissions during the
testing. The indicative parameters calculated from the field data were in
close agreement. The moisture percentages were within 12.6 percent of the
mean value. The measured flow rates (Qs) were within 15.2 perceﬁt of the
mean value. The rates of sampling for the three tests were well within the
specified limits of the isokinetic rate, the greatest deviation being 3.8

percent.

The calculated front-half emissions (pounds per hour) of particulates from
the tests showed a range of +0.37 to -0.18 pounds per hour variation from

the mean value.

9010-204 -9-




Oxides of nitrogen were sampled using EPA Method 7E. The analyzer
demonstrated excellent calibration following the method. The emissions

from the stack were at or below the limits of the monitor.

Sulfur dioxide was sampled simultaneous with the particulate runs. The
emissions from the stack were at, or below the detection limits of the

method.

Total Hydrocarbons wére sampled using EPA Method 25A. Integrated bag
samples were pulled during each run and analyzed on a gas chromatograph for
methane and ethane. The bag samples showed some methane and ethane levels
in the stacks. These values were corrected to propane and deleted from the

hydrocarbon analyzer readings.

9010-204 ' ~10-




DESCRIPTION OF SAMPLING LOCATION

Combined Cooker

The sampling‘ports are located on the cifcular exhaust stack on the seventh
floor bf the Brewery Complex building. The sampling was done from two
ports on the circular stack located more than 8 diameters downstream of a
disturbance and mére than 2 diameters upstream of the outlet. The area of

the stack is 804 square inches. Port and wall thickness is 1/16 inch.

Brew Kettle Stack

The sampling ports are located on the circular exhaust stack on the seventh
floof of the Brewery Complex Building. The sampling was done from two
ports on the circular stack located more than 8 diameters &ownstream of a
disturbance and more than 2 diameters upstream of the butterfly damper.

The area of the stack is 5945 square inches. Port and wall thickness is 1/8

inches.

9010~204 T-11-




SAMPLING AND ANALYTICAL PROCEDURES

The sampling and analytical procedures used followed the procedures

outlined in the Code of Federal Regulations, Title 40, Chaptef I, Part 60,

Appendix A, methods 1, 2, 3, 4, 5, modified 6, 7/E, 18, and 25A.

Combined Cooker Stack

A preliminary velocity traverse was performed at each‘of the two ports in
order to determine the uniformity of flow in the stack. Particulate
samples of 5 minute duration at each of the six t:avérse points were taken
from the two ports usiﬁg an EPA-type, heated, glass'lined probe. A total

of 12 points were sampled.

Brew Kettle Stack

A préliminary velocity traverse was performed at each of the two ports in
order to determine the uniformity of flow in the stack. Particulate and
sulfur dioxide samples of 5 minute duration at each of the six traverse
points were taken from the two ports using an EPA-type, heated, glass—lined
probéJ A total of 12 points were sampled. Oxides of nitrogen, and total
hydrocarbon sampies were taken simultaneously witﬁ the particulate runs
using methods 7E, and 25A respectively. Integrated 22 liter bag samples
were taken simultaneously with each run for methane and ethane analyses by
ﬁethod 18. Flow rates on the stack indicated periods or locations of
downdrafting within the stack.

9010-204 : -12-




Before each test, on all of the stacks, the sampling .train was leak-checked
at-15 inches of mercury at the nozzle. After eaéh test the train was again
leak—checked at the nozzle at more than the highest recorded vacuum reading
during the test. Final leak—checking was performe& in order to predeter-

mine the possibility of a diluted sample.

Before and after each test period, the pitot lines were checked for leaks
under both a vacuum and pressure. Also the lines were checked for
clearance and the zero manometer reading verified, before and after each

test.

The particulate emissions were calculated from graﬁimetric analysis using
the front-half collections of the EPA-type sampling train in accordance

with the EPA “New Source Performance Standards”.

Orsat analyses were performed for each test using an integrated sémple.

9010-204 -13-




DESCRIPTION OF TESTS

Personnel from WEST, Inc. arrived at the Adolph Coors Brewery Complex at
1400 hours oﬁ Monday, November 5,.1990. After meeting with plant
personnel, the equipment was set up on the Combined Cooker Stack and

secured for.the night at 1900 hours.

On Tuesday, November 6, 1990 personnel arrived at the plant at

0530 hours. Preliminary data were taken and the equipment readied for
testing, by 0600 hours. The testing began at 0630 hours and continued
without difficulty until the completion of three rums at 1117 hours. The

equipment was moved over to the Brew Kettle Stack by 1230 hours.

The equipment was readied for testing om the Brew Kettle Stack by 1330

hours. Testing of the Brew Kettle Stack with the heat reclaim éystem on,

began at 1336 hours and continued without difficulty until the completion

of three runs at 1924 hours. A two hour delay between run one and two was

due to brew kettle operatiom.

The Brew Kettle Stack heat reclaim system was turned off and the stack

allowed to reach equilibrium. The test equipment was readied by 2030

9020-204 - . ~14w




hours. Testing began at 2050 hours and continued without difficulty until
the completion of three runs at 0034 hours on Wednesday, November 7, 1990.

The equipment was secured £or the night at 0100 hours.

On Wednesday,.November 7, personnel arrived at the plant at 0900 hours.
The équipment was moved out of the Brewery Complex building and placed

elsewhere for further testing.

All of the sampies which had been recovered immediately after each rum,

were placed in the middle laboratory.

Testing at Adolph Coor's Company's Brewery Complex located in Golden,

Colorado, was completed at 1200 hours on Wednesday, November 7, 1990.

f%/@M one A o tnecn

Jamziyﬁ. Meador, Jr. - Alan D. Royla
Vice President Manager of erations
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APPENDIX A

Location of Sampling Points



APPENDIX A

Location of Sampling Points
Combined Cooker

The sampling ports are located on the seventh floor of the Brewery Complex

Building. The locations of the sampling points were calculated as follows:

Inside Stack Diameter = 32 inches
‘Port and Wall Thickness = 1/16 inch
Area of Stack = 804 square inches
Percent of Diametér Distance From
Point Number From Wall Wall (inches)
1 4.4 1- 3/8
2 14.6 4-11/16
3 29.6 9- 1/2
4 70.4 22- 1/2
5 85.4 27- 5/16
6 95.6 30~ 5/8
1 9010-204



APPENDIX A

Location of Sampling Points
Brew Kettle Stack

The sampling ports are located on the seventh floor of the Brewing Kettle
Stack. The locations of the sampling points were calculated as follows:

Inside Stack Diameter 87 inches
Port and Wall Thickness = 1/8 inch

5945 square inches

Area of Stack

: Percent of Diameter Distance From
Point Number : From Wall Wall (inches)
1 4.4 3-13/16
2 14.6 12-11/16
3 29.6 25- 3/4
4 . 70.4 61~ 1/4
5 85.4 74= 5/16
6 95.6 83- 3/16

9010-204



APPENDIX B

Source Emission Calculations



SAMPLE CALCULATIONS

CO ppm X 4.361 x 10-6 x Qs = 1lbs/hr CO
" NOx ppm x 7.164 x 10-6 x Qs = lbs/hr NOx
THC ppm x 6.856 x 10-6 x Qs = lbs/hr THC

9010-204



l Nomenclature for Particulate Calculations

l English .ﬁetric

l Symbol Units Units Description
Al in.? m? Stack Area

'. an gr/dscf g/dscm Particulate - Probe, Cyclone and Filter

. Cao gr/dscft g/dscm Particulate - Total

l C¢ gr/CF '
' @ Stack g/m? Par_ticulate. - Probe, Cyclone and Filter

I Conditions
Cau gr/CF _

'- @ Stack g/m* Particulate - Total

Conditions

l Caw lbs/hr _ kg/hr Particulate - Probe, Cyclome and Filter .

I Cox. lbs/hr kg/hr Particulate - Total

l Cp Pitot Tube Calibration Factor

I D in. m Sampling Nozzle Diameter

l ZEA : Percent Excess Air At Sampling Point
g 32,2

, . ft/sec? Acceleration of Gravity

' 7L Percent Isokinetic

: M Percent Moisture in the Stack Gas by Volume
I * 528° R, 29.92 "Hg (20°C, 760 mm Hg)



English Metric

Symbol Units Units

mg . mg

18 1b/lb-mole

mg g
1b/lb-mole g/g-mole

28,95 1b/
1b-mole

1b/1b-mole g/g-mole

"Hg

Absolute - mm Hg
"Hzo N um H,;0
"Hg

Absolute mm Hg

"Hzo mm H20

29.92 "Hg 760 wm Hg

ACFM m?/hr
DSCFM dscm/hr
21.83 "Hg

R

ft?/1b-mole-*R

* 528°R, 29.92 "Hg (20°C, 760 mm Hg)

Description

Mole Fraction of Dry Gas

Particulate -~ Probe, Cyclone and Filter
Molecular Weight of Water
Particulate - Total

Molecular Weight Of Stack Gas

Molecular Weight Of Air

 Molecular Weight Of Dry Stack Gas _

Barometric Pressure

Orifice Pressure Drop

Stack Pressure

Velocity Head of Stack Gas
Standard Barometric Pressure

Stack Gas Volume At Actual Stack Conditiomns

Stack Gas Volume At 29.92 "Hg, 528°R, Dry

Universal Gas Constant



English
Symbol Units
T °F
m
Tt min
T ' °F
s
Tsea  528°R
v £e3
m
v
o4 dscf
VS fpm
\Y ml
W
vw scf
gas
3
Pair 0.0748 lbs/ft
4,0 1 g/ml
P nan 51.63 lbs/ft?

Metric

Units

°C

min

ﬂc'

293°K

dscm

m/sec

sCm

Standard Conditions:

- Description

Average Gas Meter Temperature

Net Time of Test

‘Stack Temperature

Standard femperature

Volume of Dry Gas Sampled @ Meter
Conditions

Volume of Dry Gas Sampled @ Standard
Conditions

 Stack Velocity @ Stack Conditions

Total water Collected in Impingers
And Silica Gel

Volume of Water Vapor Collected @
Standard Conditions

Density of Air

Density of Water

Density of Manometer Oil

68°F, 29.92 "Hg (20°C, 760 mm Hg)



Exémple Particulate Calculations

of Dry Gas Sampled At Standard Conditioms.*

— P
m .
= Vol Tsed Py + 13.6 |
T, 460 | | B
P

. m
= 1765 V_ By T 13.6 = dscf
T -+ 460
m
v = dsef x 0.028317 - dscm
m
std

2.. Volume of Water Vapor Collected At Standard Conditioms.*

ngas = (Vw - gms S0, - gms H,S) DHZO R Tstd
Pora Mo 4936
v, = 0.0472 (V_ - gms S0, - gms HaS) = scf
gas .
Vw = scf x 0.028317 = scm
gas :

3. Percent Moisture in Stack Gas.

std wgas

* 528°R, 29.92 "Hg (20°C, 760 mm Hg)



4. Mole Fraction of Dry Gas.

100 - 7
My = oo

5. Average Molecular Weight of Dry Stack Gas.

|, _ﬁ) ( 32 ( 28 ( 28 )_
MW& = (ACOZ X 700 + \7%02 = 100‘)+ AN; X TBE})+ AC0 x 100 /= lb/1b~mole
= g/g-mole

6. Molecular Weight of Stack Gas.

. 1b
MW = MWd X Md + 18 (l-Md) = lb-mole = g/g-mole

7. Percent Excess Air At Sampling Point,

ZEA = 100 (%0, = 0.5% CO)
| 0.265 (ANz) - (%0,) + 0.5 (%C0)

8. Stack Pressure.

_ stack pressure "H,0 _
PS = Pb + 13.6 - Hg Absolute

P_ = "Hg Abs. x 25.4 = mm Hg

* 528°R, 29.92 "Hg (20°C, 760 mm Hg)



Stack Velocity At Stack Conditions.

= C A0 2z x Ppan X Pstd

, X Mwair x ('I.‘s + 460) x AP < 1/2

12 x Pair ¥ P.s x MW‘x Tst

d

4 R
= 5123.8 ¢C (Ts + 460) X Average'EAP)L‘_l‘ = fpm
P Ps x MW —

fpm x 0.00508 = m/sec

Stack Gas Volume At Standard Conditions.#*

T p
1 std - s -

= T4 Ve XA EMyxTIey x5
s . std

0.123 V_x A x M, xP
s s d ]
Ts +460

= DSCFM

DSCFM x 1.6990 = dscm/hr._‘

11. Actual Stack Gas Volume At Stack Conditioms.

Vs xAS

. = ACFM
% 144

Q. = ACFM x 1.6990 = m?/hr

* 528°R, 29.92 "Hg (20°C, 760 mm Hg)



12, Percent Isokinetic

i -

v

g7 = Bgpg ¥ (Tg +460) x P_.4 x 100 x 144
_.wD_ 2
My X T g XB xT xV_x 4n

1039 v x (T_ + 460)
m =]

71 - std

2
M, xP_x T, xV_ D

13. Particulate - Probe, Cyclone, and Filter,

m

c - f x 1l gr
an Vm 64.8 mg
std
0.0154 ™f = gr/dscf
an _—
v
Bsed

@]
]

an gr/dscf x 2.290 = g/dscm

14, Particulate - Total.

m

c - 0.0154 x —<t— = g8r/dscf
ao v
mstd
o = gr/dsef x 2.290 = g/dscm

ao

* 528°R, 29.92 "Hg (20°C, 760 mm Hg)




15, Particulate -~ Probe, Cyclone, and Filter At Stack Conditioms.

P (T,
C = C x ] " std x M
at an x : d
Poog (T + 460)
17.65xC,_ xP_xM
Cae = T, + 460 = gr/CF
C = gr/CF x 2,290 = g/m®

at

16, Particulate - Totél, At Stack Conditions.

17.65 x Cao x PS X Md - gr/CF
TS + 460

aug

gr/CF x 2.290 = g/ma
au

17. Particulate - Probe, Cyclone; and Filter.

_11b
7000 gr

_ 60 min
o = C xQ x T he

X
aw an S

[¢]
1]

aw

0.00857 x C_x Q = lbs/hr
an =1

O
]

aw l1bs/hr x 0.4536 = kg/hr

18. Particulate - Total.

@]
"

0.00857 x C._ xQ_ = 1lbs/hr
ao s

c
ax

lbs/hr x 0.4536 = kg/hr

* 528°R, 29.92 "Hg (20°C, 760 mm Hg)

1 Cuu -



COORS BREWING COMPANY
GOLDEN, COLORADO

COMBINED COOKER STACK

FILE NO. 9010-204

SOURCE EMISSION CALCULATIONS

Symbol Description  Units . COOKER COOKER COOKER
Run No. ' 1 2 3
Date 11/06/90 11/06/90 11/06/90
Begin 0630 MST 0833 MST 1015 MST
End 0755 MST 0935 MST 1117 MST
Pb barometric pressure "Hg Abs. 24,24 24,24 24.24
(mm Hg) 615.70 615.70 615.70
orifice pressure drop "H20 2.3 2.91 2.57
(mm H20) 54.12 73.91 65.19
Vm volume dry gas sampled - cu. ft. 58.413 70.251 65.311
@ meter conditions (cu. m.) 1.654 - 1.989 1.849
Tm ' avg. gas meter temp deg. F 82 86 86
(deg. C) 28 30 30
Vmstd  volume dry gas sampled dscf : 46.368 55.546 51.536
' @ standard conditions* ° (dscm) 1.313 1.573 1.459
Vw total H20 collected, ml 79.1 113.8 152.2
impingers & silica gel
Vwgas volume water vapor ' scf 3.734 5.371 7.184
collected @ standard (scm) ' .106 »152 .203
conditionsg*
M moisture in stack gas A 7.45 8.82 12.23
by volume

* 68 deg. F., 29.92 "Hg (20 deg. C., 760 mm Hg)

hE EBE G G BE S Bn B B S G B BN AT AN G N & e
g



| Source Emission Calculations COORS BREWING COMPANY
' FILE NO. 9010-204
l Symbol Description Units COOKER COOKER COOKER
. Run No. 1 2 3
I Md mole fraction of dry gas -——=——- .9255 .9118 8777
co2 A .0 .0 .0
' 02 % 20.9 20.9 20.9
l N2 % 179.1 79.1 79.1
%ZEA excess air @ sampling YA -— -_— -—
l point
MWd molecular weight of 1b/1b-mole 28.84 28.84 28.84
dry stack gas (g/g-mole) 28.84 28.84 28.84
l MW molecular weight of 1b/1b-mole 28.03 27.88 27 .51
stack gas ' (g/g-mole) 28.03 27.88 27.51
l dPs velocity head of "H20 077 .106 .093
. stack gas (mm H20) 1.95 2.69 2.37
' Ts stack-temperature deg. F 105 108 114
(deg. C) 41 42 46
l Ps stack pressure "Hg Abs. 24.23 24,23 24.23
(mm Hg) 615.51 615.51 615.51
Vs stack velocity @ fpm 1067 1272 1210
' stack conditions - (m/sec) 5.42 6.46 6.15
As stack area sq. in. 804 804 804
l (sq. met.) .52 .52 .52
Qs dry stack volume @ DSCFM 4187 4898 4432
l standard conditions#* (dsem/hr) 7114.15 8321.50 7529.61
Qa actual stack gas volume ACFM 5955 7104 6758
l @ stack conditions (cu.m./hr) 10117.45 12070.20 11481.68
l * 68 deg. F., 29.92 "Hg (20 deg. C., 760 mm Hg)



Source Emission Calculations x COORS BREWING COMPANY
FILE NO. 9010-204

Symbol Description Units COOKER COOKER COOKER
Run No. o 1 2 3
Tt net time of test min. 60 60 - 60
Dn sampling nozzle in. 434 434 434
: diameter (m) 011 011 011
1 percent isokinetic A 100.68 103.11 105.72
nf particulate — probe, ng 12.1 6.9 14.5
cyclone and filter
nt particulate - total mg ' .0 _ .0 .0
Can particulate - probe, gr/dscf* .0040 .0019 .0043
cyclone and filter (g/dscm) .0092 .0044 .0099
Cao - particulate - total gr/dscf* .0000 .0000 .0000
(g/dscm) .0000 +0000 .0000
Cat particulate - probe, gr/cf .0028 .0013 .0028
cyclone and filter @ (g/cu.m.) .0064 .0030 .0065
stack conditions ' : '
“Cau particulate - total @ gr/ct .0000 .0000 .0000
stack conditions (g/cu.m.) .0000 .0000 .0000
Caw particulate - probe, lbs/hr .144 .080 .165
cyclone and filter (kg/hr) .065 036 075
Cax particulate - total lbs/hr .000 .000 .000

(kg/hr) .000 .000 .000

* 68 deg. F., 29.92 "Hg (20 deg. C., 760 mm Hg)



COORS BREWING COMPANY
GOLDEN, COLORADO

BREW KETTLE STACK

FILE NO. 9010-204

SOURCE EMISSION CALCULATIONS

Symbol Description Units BREW BREW BREW
Run No. 1 2 3
Date 11/06/90 11/06/90 11/06/90
Begin 1336 MST 1700 MST 1823 MST
End 1438 MST 1802 MST 1924 MST
Pb barometric pressure "Hg Abs. 24.24 24.24 24 .24
(mm Hg) 615.70 615.70 615.70
orifice pressure drop "H20 1.32 1.32 1.75
(mm H20) 33.59 33.53 44.49
Vm volume dry gas sampled . cu. ft. 42.966 42.838 50.152
@ meter conditions (cu. m.) 1.217 1.213 1.420
Tm avg. gas meter temp - deg. F 82 82 84
(deg. C) 28 28 29
Vmstd volume dry gas sampled dscf 34.028 33.958 39.643
@ standard conditions* (dscm) .964 .962 1.123
Vw total H20 collected, ml 185.4 166.8 229.4
impingers & silica gel ' '
Vwgas volume water vapor scf 8.751 7.873 10.828
collected @ standard ~ (scm) .248 +223 .307
conditions*
M moisture in stack gas A 20.46 18.82 21.45
by volume '

* 68 deg. F., 29.92 "Hg (20 deg. C., 760 mm Hg)

II Pm



Source Emission Calculations

COORS BREWING COMPANY

FILE NO. 9010-204
Symbol Description Units BREW: BREW BREW
Run No. 1 2 3
Md mole fraction of dry gas — —————=-— .7954 .8118 .7855
co2 - % .0 .0 .0
02 % 20.9 20.9 20.9
N2 yA 79.1 79.1 79.1
ZEA excess air @ sampling % -— -— -—=
point

MWd molecular weight of 1b/1b-mole 28.84 28.84 28.84
dry stack gas (g/g-mole) 28 .84 28.84 28 .84

MW molecular weight. of 1b/1b-mole 26.62 26.80 26.51
stack gas (g/g-mole) 26 .62 26.80 26 .51

dPs velocity head of "H20 .016 .017 .023
stack gas (mm H20) 41 42 .58

Ts stack temperature deg. F 136 130 138
(deg. C) 58 54 59

Ps stack pressure “Hg Abs. 24.23 24.23 24,23
(mm Hg) 615.43 615.43 615.43

Vs stack velocity @ fpm 466 488 584
stack conditions (m/sec) 2.37 2.48 2.97

As stack area sq. in. 5945 5945 5945
’ ' (sq. met.) 3.84 3.84 3.84
Qs dry stack volume @ DSCFM 11019 11905 13610
standard conditions* (dscm/hr) 18721.75 20226.61 23123.61

Qa actual stack gas volume ACFM 19241 20153 24127
@ stack conditions (cu.m./hr) 32691.11 34239.13 40991.81

* 68 deg. F., 29.92 "Hg (20 deg. C., 760 mm Hg)



Source Emission Calculations '.: COORS BREWING COMPANY
FILE NO. 9010-204

Symbol Description . Units BREW -  BREW BREW
Run No. _ _ 1 2 -3
ft net time of test min. 60 60 60
Dn sampling nozzle in. .610. ;610 .610

diameter (m) .015 .015 .015
AL percent isokinetic ‘ % 105.09 +97.07 99.12
mf particulate — probe, mg 6.5 .5.5 3.3

cyclone and filter

mt particulate — total ng . .0 .0 .0
Can particulate - probe, gr/dscf* .0029 .0025 .0013
cyclone and filter (g/dsem) .0067 .0057 .0029
Cao particulate - total gr/dscf* .0000 .0000 .0000
(g/dscm) .0000 .0000 .0000
Cat particulate - probe, gr/cf .0017 .0015 .0007
cyclone and filter @ (g/cu.m.) .0038 .0034 .0017

stack conditions '
Cau particulate — total @ ‘ gr/cf. .0000 .0000 .0000
stack conditions (g/cu.m.) .0000 .0000 .0000
Caw particulate — probe, 1lbs/hr .278 .254 .150
cyclone and filter (kg/hr) .126 .115 .068
Cax particulate - total 1bs/hr .000 | .000 .000
' (kg/hr) .000 .000 -000

*68 deg. Fo, 29-92 "Hg (20 dego Co, 760 mm Hg)



COORS BREWING COMPANY
GOLDEN, COLORADO

BREW KETTLE STACK

FILE NO. 9010-204

SOURCE EMISSION CALCULATIONS

Symbol Description Units : BREW BREW BREW

Run No. 4 5 6
Date 11/06/90 11/06/90 11/06/90
Begin 2050 MST 2217 MST 2333 MST
End . 2153 MST 2318 MST 0034 MST
Pb barometric pressure "Hg Abs. 24 .24 24.24 24.24
(mm Hg) 615.70 615.70 615.70
orifice pressure drop "H20 _ 1.29 1.20 1.02
(mm H20) 32.68 30.37 25.87
Vm volume dry gas sampled cu. ft. 47.493 44.878 41.780
@ meter conditions (cu. m.) 1.345 1.271 1.183
Tm avg. gas meter temp deg. F 81 81 : 80
(deg. ©) 27 27 27
 Vmstd volume dry gas sampled dscf 37.737 35.641 33.207
" @ standard conditions* (dscm) 1.069 - 1.009 940
Vw total H20 collected, ml 243.4 287 .0 290.7
impingers & silica gel
Vwgas volume water vapor scf 11.488 13.546 13,721
- collected @ standard (scm) .325 .384 .389
conditions*
™ moisture in stack gas % 23.34 27.54 129.24
by volume

* 68 deg. F., 29.92 "Hg (20 deg. C., 760 mm Hg)

I' Pm



Source Emission Calculations

COORS BREWING COMPANY

FILE NO. 9010-204
Symbol Description Units BREW BREW BREW
Run No. 4 5 6
Md mole fraction of dry gas  —-——-———- .7666 . +7246 .7076
co2 A .0 .0 .0
02 % 20.9 20.9 20.9
N2 A 79.1 79.1 79.1
ZEA excess air @ sampiing % -— —_— -—
point
Mwd molecular weight of 1b/1b-mole 28.84 28.84 28.84
dry stack gas (g/g-mole) 28.84 28.84 28.84
MW molecular weight of 1b/1b-mole 26,31 25.85 25.67
stack gas (g/g-mole) 26.31 . 25.85 25.67
dPs veloeity head of "H20 .023 .018 .016
stack gas (mm H20) .58 .46 .40
Ts stack temperature deg. F 140 147 148
(deg. ©) 60 64 65
Ps stack pressure "Hg Abs. 24.23 24.23 24.23
(mm Hg) 615.43 615.43 615.43
Vs. stack velocity @ fpm 623 558 524
stack conditions . (m/sec) 3.16 2.83 2.66
As stack area 8q. in. 5945 5945 5945
(sq. met.) 3.84 3.84 3.84
Qs dry stack volume @ DSCFM 14086 11797 10810
standard conditions* (dscm/hr) 23931.46 20043.43 18366 .57
Qa actual stack gas volume ACFM 25706 23022 21652
@ stack conditions (cu.m./hr) 43674.56 39113.62 36787.24

* 68 deg. F., 29.92 "Hg (20 deg. C., 760 mm Hg)



Source Emission Calculations _ COORS BREWING COMPANY
FILE NO. 9010-204

Symbol Description Units BREW BREW BREW

Run No. ' 4 5 6
Tt net time of test min. . | 60 60 60
Dn sampling nozzle in. .610 _ .610 .610
diameter (m) .015 .015 015
AL percent isokinetic % 91.17 102.81 104.53
nf particulate = probe, mg 9.5 6.3 14.6
cyclone and filter '
mt particulate - total mg .0 .0 .0
Can particulate - probe, gr/dscf* .0039 . .0027 .0068
cyclone and filter (g/dscm) - .0089 .0062 .0155
Cao ‘particulate - total gr/dscf* .0000 .0000 .0000
(g/dscm) .0000 .0000 .0000
Cat particulate - probe, gr/cf .0021 .0014 .0034
cyclone and filter @ (g/cu.m.) .0048 .0032 .0077
stack conditions
Cau particulate - total @ “gr/ct .0000 .0000 .0000
stack conditions (g/cu.m.) .0000 .0000 .0000
Caw particulate - probe, 1bs/hr 468 .275 627
cyclone and filter _ (kg/hr) .212 .125 .285
Cax particulate - total 1lbs/hr .000 .000 .000
(kg/hr) .000 .000 .000

* 68 deg. F., 29.92 "Hg (20 deg. C., 760 mm Hg)




APPENDIX C

Calibration of Equipment




APPENDIX C
Calibration Data

August 3, 1990

NOZZLES

Set A Set B

Nozzle Diameter . Nozzle Diameter

No. - (inches) No. (inches)

1A 0.192 1B 0.131

2A 0.188 : 2B ) 0.174

3A 0.257 3B 0.241

4A - 0.318 ' 4B 0.309

5A 0.358 5B 0.358

6A 0.379 ' 6B 0.365

7A 0.434 : 78 0.497

8A 0.497

9A 0.499

10A 0.560

Set I _ Set II Set III

Nozzle Dizmeter Nozzle Diameter Nozzle Diameter
No. (inches) No. (inches) No. (inches)
I-1 0.132 1I-1 0.124 I1I-1 0.132
I-2 0.199 II-2 0.198 II11-2 0.180
I-3 0.248 I1I-3 0.252 I1I-3 0.253
I-4 0.318 II-4 0.316 I1I-4 0.370
I-5 0.374 II-5 MIA III-5 0.365
I-6 0.417 II-6 - 0.444 II1I-6 0.426
I-7 0.493 1I=7 0.502 II1I-7 0.498
1-8 - 0.574 I11-8 0.565 1I1-8 0.562

I-9 0.620 I1-9 0.616 . III-9 0.614



APPENDIX C

Calibration Data

August 3, 1990

PITOT TUBES
Pitot Length Calibration Pitot Length Calibration
(effective length) Factor = (effective length) Factor
32-1 High 0.825 74-3 High 0.845
Low 0.819 Low - 0.839
32=-2 - High 0.815 122-1 High 0.829
Low 0.811 Low 0.826
46-1 High 0.847 128-1 High 0.815
Low 0.844 Low 0.818
49-1 High 0.823 132-1 High 0.841
Low 0.814 Low 0.844
49-3 High 0.818 132-2 High 0.836
Low 0.813 Low 0.835
741 High 0.836 156-2 High 0.812
Low 0.836 Low 0.814
74=2 High 0.830
Low 0.830



METER BON NMOMBER A Tachnician N5
bh = 24703 Pate_ o -5-50
Average D1 Y = J,. o /5
Orifice 1.D. /$//0.24 &t = 0.300%Y Orifice 1.D. (/754K =2 & 295
CG1 Final- L Lyl YOS L LYE. 4G (os8.3%7 i-é 09.09’/
. . . | | !
Initial L gHY Yo / : C%g. %08 ) 402 403 L Gos3Y7
Vm 2. 000 $ 9. 008 2. 044 L 1045 !
Inlet | 7¢ ¢ 1 7¢ 7c 4 7 ¢ 7 7€ e
Temp Cutlet i A v i 24 7 & é 70 i o 7 o E
Avg T i 2¢ A ¢ 7 22 3
Delta H Pop, 33 0,33 0.3 | ©0.43
Time i_{_‘da,/_y/_{aoi frj':oa.z/j’/f.ooy _-,’.'0/.73'/5'.032- E!.'o/.s'//!-@zz- :
Orifice Temp | ; A ' 7 < V4 7/ . 7/5, :
Vacuum i ] 7 i ;g )5 i /5 E
Vm (std) ; ). L3¢ L /. £330 22170 L 2. 145 :
Ver (shdi i /. Y2 i /55/_57 225’3 J:_ 729? 5
DOMCE ¥ /.00 Ji0o% J. oo /. 0og
Crifice I.D. /.7(/2._{/4 Kl = 2.{5%8 Orifice I.D. /2//6.24 K =z2.80/L
i 1 ' 2 o1 v 2 ;
DGM Final P 419280 L 4/8.345 (59200 1 19355
Initial L gy0.2/5 b 4s4.280 ¢49.2/3 _} ¢59. 250
Vm $ Y pe $ L Ho08% 5.072 ; 5055 |
-Temp Cutlet i 77 72 i 72 273 74 77 i 77 . G ,:
Avg Tm :L 7/ i 2 2. 7 & i 27 E
Delta H A2 A 4 2,20 ___\ 2290
Time i; 'Jo.a;/_fﬂaa? i;:i/,ifi/f.oz.ﬁ‘ §00.0// 8000 i.(.'ﬁ&?i/f-d/ Z- :'
+ a * 7 v !
Orifice Temp | ¢ ' > Z_ -5 : 75 :
Vacuum L )5 L )5 Va4 L )7 ;
Ver (std) ; 3.4 3 ; 3_5/,}/0 /{_293 * 1/.;295 '
LCMCF T ' /‘020 ' /. 222 g /,ggO ; /,01_7 J'
_AH (Pb) (Time)
‘VPb + 13.5] A | -l Ver (std)
Vm (mtd) = 17.65 Vm [Tm + 360 | Ver (std) = E[Vorifice temol ¥z Um (std)



APPENDIX

Field Testing Data
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IMPINGER CATCH

SAMPLE NO. /- (Zw/(r%

) AMOUNT OF IMP. TTIP
IMPINGER NO. SOLUTION USED SOLUTION (ml) CONFIGURATION

1 é{jz/fééCjz_ /0O /719¢1;/

2 - t% ;Z/z O /0.0‘ C &m]%

7

4. —f/./&d éel/ "‘ ‘ | /ymsw/Z/
6

rd

Flask Q/

TOTAL WEIGHT GAIN OF IMPINGERS (grams) 79/

DATE:
SIGNATURE:

ORSAT ANALYSIS RESULTS
Gas Fracrional Part

o <0,
0~ A0 G
co <0 .2
N2 7752/,'

DATE :
SIGNATURE: - WI@A TIME:

4/85

Final

WEIGHT (grams)

Final 770, ¥
Initial ¢ 7/Z2
Wt. Gain 39 2

Final Jvo.

Initial ¢ 75./
Wt. Gain_R25,/

Final _ ¢740
Initial < 70,5
Wt. Gain 3.5

Final  7fo0. 2

- Initial 74 8.

Wt. Gain »~/ 3

Final
Initial
Wt. Gain

Final
Initial
Wt. Gain

Initial
Wt. Gain

pim——r_.

 pweds, & 1995

/

}L//M&é/'

/// {/4“’

O sgoo
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IMPINGER CATCH

SAMPLE NO. od - M

AMOUNT QF IMP. TIP

IMPINGER NO. SOLUTION USED SOLUTION (ml) CONFIGURATION WEIGHT (grams)
&, ‘ . .
1 { / #z Dy /0D /%eoz/ Final (59.2
) /

Initial s59¢ vl

| _ _ _ " Wt. Gain 78
é% fé/z Oi._ J 0O ' C M Final o435

Initial <733

g~

Wt. Gain 3/ 2

3 ' Dﬂ? _ ""' /MWZ/ | Final 4429

7 : - ) /o Initial <s5,/
Wt., Gain 7 ¢

Jc/w Ge/ — /»usil/ | Final 7728

4
T ' / “Initial 740 &
' o : Wt. Gain /7o
5 ' " Final
- ' Initial
Wt. Gain
6 ' Finmal
Initial
. : Wt. Gain___
Flask ' d - - Final
4 Initial
Wt. Gain
TOTAL WEIGHT GAIN OF IMPINGERS (grams) /38
© DATE: //A/@,
STGNATURE: N/, el
ORSAT ANALYSIS RESULTS
Gas Fractional Part
CO, < 0,7
0, "~ Ro.9
co <0, 2 ‘
: N3 77: / ‘ - .
: ' DATE: ///( / 7o
SIGNATURE: / ﬂM TIME: Q540

4/85



—_— = 1Y \ﬂ &\ = 9K
o318y 02H “uL ¢/ g — *§50.d .
(wjo Neel X upw 3]) - ¢34 J830H %0835 BH.,, }H f N‘B ad °ssadd "oueg
sep AJg _ _
NEI\N|Q% 2V )oe3s eaJy upw o9 3] 3se]l Jo eup|
*w:\ 4 X /@ / 403194 uol3eIGL|18D ’ |
Q & . 4030 SEDH Aag=9A \\vw Z ¢ a./% 0% Lw IN.M.\n.\ MA PBJD8LLI0D JBleM
‘W 4L 57z CeiQ dil eqoud |M\W|I.oz di i eqo.td -7-g> 00% \N_QV 200% ¢4 /7¢ 53 "A POIDBL[O) suUN|OA
Leutd ::..:E :86.n4 o dwes \\\wh .o_z eqnl 103Ld ummd 43 Joj3ov4 uojiBIAqL1®) BQNL 303id
STV
. — | = — — |z e | 7T [ o>
AL 1 241 2. AT | ASC | S/ e-n 26/ Teoe 7T | La o 7Atcctz//7] 7
AL 1 £5 VAR S BAT| A5 £/ & o Z-7 c?7'z| 8Q'a | 09 2L 1 Lo/l | 2
<A1 s /S« AST)| AST | (/[ e’ g |727r] eT-= 180 c| LECICIYVGL | €
A2 | /6 5 790|235 | €7 | ez e &1 Jc =z (o7 7 | 4877C | Lse7| 4
e A /9 5% 3| 277 7 9 Bl 1 85 = | &0 @ | AJ 93T |cSs| ~
AL | 55 oL o] £ 9| £ c'9 ez | e [ Bo-@ 29 /N TAhd| 3 7
_— | — — — — — — - — | S22 /s T | SAe/ | Onv D
£Z | 721 =72 ey /8 S| AT U | BA C [bC e | 18 VLT e/ T
¥ 1 65| A2 AT 785 L7 | S8 et s| e € | 2/7C ok o7E|5597] 2
£5 | f5 S 29z €< Wil el | sl o e/ ‘O CTLAEC| 2£2/] ¢
£L | A = 7 =Y WA Yad WP 274 2’4 |72o'c | 29 ¢E /0 | 39 geT| Jtol| A
23 | s£ °9 ol Lhrle s o0& [°C g| ot € |-27 -0 | A& cr| 0297 £
I s | Sz | 7re| toglar7 | 5% |zl ec o1 80C | /e ti?| i/ 9%
19(31nQ |38 | Ul do do do do ebnen ||enjoyl peJsiseq |O2ZH "ul 140 ‘4ej8W | ewji | Julod
s Jswey Jo ‘dwe| *dwgy ‘dws| |- dwe) 6H *ug 02H °U} 303 }d sen Adg | ooi3
dwej sey Aug| auenijsa | usag | eqoud |3oBiS [ovA duing H\/ ®©2}4140
oowy si wd _ sd\/ _
EmuIIQ%%‘Q = BH,, o w \ ® el [vutd — *ON xod ..ouchl.oz xog e|dwes
Wyd ey - = BH, - 57 ® )Be1 |BLILUI w.\w\ F - \n\uwmm\ Jo3ededg
4G ~lg 198y Xes] eqnl 1031id o4/ foqy J °3ed
4931y elojeg juiod 3sej yoez jo jJdels
A2 yibue eqoid o] 31¥ pJoosy pue pesy >»9¢7 U0}38I07
P C° L X 8IN35|OW peunssy 3 "ON uny
§ vy <f 4o "dwej u:mEE«._ §/09) sweN qor
T T Y Jojoed viva g73id Am.u P Tf& \Qwo \Q\QW _.oz qQor




l IMPINGER CATCH
SAMPLE NO. S — Me/ -
I o AMOUNT OF IMP. TIP
' IMPINGER NO. SOLUTION USED SOLUTION (ml) CONFIGURATION . WEIGHT (grams)
' & ' ' . .
l 1 {/#zaz. /o0 | MMZ»/ Final 6973
. / Initial of,
' . | | - Wt. Gain__g£. G
. a . hd
2 44747, 01.. /DD G_ M Final"’ éé/y
. : Initial_4£2/.0
l _ S : Wt. Gain__ 4o.4
S 3 2),@? ' - /)’VLWZ/ ' Final s /0.8
l # ) 7 Initial s63 9
Wt. Gain 6.9
4 J:/ Cq Ge/ - _ M Final 7£20
l o ' / - Initial_770.7 _
- We. Gain__ /4.3
l 5 Final
Initial
Wt. . Gain
I : 6 Final
Initial
I _ Wt. Gain
Flask d ' Final
7 ' Initial
l Wt. Gain
l TOTAL WEIGHT GAIN OF IMPINGERS (grams) /52 2 .
' oatEs o 2fi/y
. SIGNATURE: /. At la
7
| ORSAT ANALYSIS RESULTS
l Gas Fractiomal Part
' COs 0. 2
l 02 ° K£0.9
co <0,7
: DATE: /Y E/72
l SIGNATURE: / /WLM{M TIME: /r2 5"
4/85
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IMPINGER CATCH

sarLE o, [/ — Drew /Kﬁ//f

AMOUNT CF IMP. TIP
IMPINGER NO. SOLUTION USED SOLUTION (ml)  CONFIGURATION . WEIGHT (grams)

1 5%7%01 /0D /nec[«/ Final 0/ 3

r Initial <$74¢
_ , _ _ ©Wt. Gain_ /2¢.7
2 B4 ;é/z Ov )00 C M Final 409 2

Initial s¢ &5

Wt. Gain “0,7

3 Iory | - : /nw-yZ/ Final £/

4/85

’ - _ 4 Initial ¢ 74/
. , We. Gain__ g o
' 4 _f,-/” ée/ - ”.MZ/ Final 740.0
l T / Initial 7p0.0
- Wt. Gain /o,
l 5 Final
Initial
Wt. Gain
. l 6 Final
Initial
I . Wt. Gain____
Flask d _ : ' Final
4 ' Initial :
l Wt. Gain
I TOTAL WEIGHT GAIN OF IMPINGERS (grams) )ES. ¢
DATE: - ///1/?0
I STGNATURE:  \J. sl
7
ORSAT ANALYSIS RESULTS
l Gas Fractional Part
co, 0.2
l 0, Ro.-7
co <02
1 A 79/ | |
' DATE: ///4 /92
4 V4
l SIGNATURE: / ﬁ]M TIME: /Y50
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IMPINGER CATCH

SAMPLE NO., <X - _5%’&/%%

AMOUNT OF - IMP. TIP

IMPINGER NO, SOLUTION USED SOLUTION (ml) CONFIGURATION WEIGHT (grams)

1 él%#zdl. | /00 /%90[/ Final 7//.7

Initial s5gs. Y

Wt.

Gain /2579

/
2 | é% 74/2 O, /00 C M . Final Jogs.s~

Initial s 759

wt.

Gain 244

3 @"57 - | MLMZ//  Final 4y

/ - Initial <52/

Wt.

J:/Jd Ge/l i mu&#a Final 78 35"

~

Wt.

Gain s 3

/ Initial 7775
Gain L0

" Final

Initial

Wt.

Gain

Final

Initial

wt.

Flask Q/ Final

rd

Gain

Initial

wWe.

TOTAL WEIGHT GAIN OF IMPINGERS (grams) /4.4

DATE: ,--\ ///(/fa yJ

Gain

—_—

SIGNATURE: U Iﬁ M

ORSAT ANALYSIS RESULTS
Gas Fractional Part
€02 <o, 2.
02 ) 20: 7
co <o, 2
: - DATE: //A//‘?a
SIGNATURE: / ﬂ/l&A TIME: 28/5

4/85
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IMPINGER CATCH

SAMPLE NO. -3 ’ﬂﬂ@w M'
AMOUNT OF IMP. TIP

IMPINGER NO. SOLUTION USED SOLUTION (ml) CONFIGURATION

1 ;%#207_ /00 /%.%Z/
2 " t% 74/201,. | '/00. Cé—»«]%

. Sinbe) _— o]

5
.
" Flask d
e
TOTAL WEIGHT GAIN OF IMPINGERS (grams) HLRY

WEIGHT (grams)

Final -7{/4
Initial /43
We. Gain ,272¢

Final ¢ 753
Initial 4/7o
Wt. Gain (2 %

Final I 268
Initial s5/0.¢

Wt. Gain_ /4.4
Final g0 36 |

- Initial 7&0.5

Wt. Gain__ /. 3./ _

Final
Initial
Wt. Gain

Final
Initial
Wt. Gain___

Final
Initial
Wt. Gain

—_—

DATE: v /l/ﬁp

SIGNATURE: u WM

- 4
ORSAT ANALYSIS RESULTS
Gas Fractiomal Part

CO» 40_-2
02~ 20.9
co 0.2

79./

| | iy . |
- | DATE: /o) 20
/7
SIGNATURE: /7 ,_&uA TIME:

4/85
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SAMPLE Yo. & - Drew [4#/

IMPINGER NO. SOLUTION USED

IMPINGER CATICH

AMOUNT OF
SOLUTION (ml)

IMP. TIP
CONFIGURATION

1 ' é%/zdz.

WEIGHT (grams)

/00 /774940 Final 770.0

.2 ) (% ;4/201.

Initial 573 ¢
Wt. Gain /4. (

/
G, 57\«7% Final [06.9

/ 00

3 Lo~

Initial s72.0
Wt. Gain 34 4

Final

7

-Jf>4;; 6;//

=~

7F6.5
/ Initial 5
Wt. Gain 477

Final §</7. 1

7 .

/ Initial g/ 7 ¢
We. Gain_ 7 ¢

Final

Initial
We. Gain

Final

Flask

78

7

TOTAL WEIGHT GAIN OF IMPINGERS (grams)

Initial
We. Ga.in_

Final
Initial
We. Gain

—_—

273y

/4
>j. il

DATE:
SIGNATURE:

ORSAT ANALYSIS RESULTS
Gas Frac_t:ional Part

€O, <0. L
02 " 22.9
co <. 2.
N2 79 / - -
' DATE: ////?)
SIGNATURE: / /)M&A TIME: 22 00

4/85



= 1K \ = 4y

|,oaum . oY Ut 5l — 4 *§s08.d . ]
(w30 Heeq x ujpw i) - €M ;owoz %0818 0" L T % 5584 "ouvg
sep AJQ
Ul SHb S ZY )oB1S BAUY upw o 31 3se] Jo ewp]
r \u X <7 <7 H03ved :o_uamn:mu ¥ )
v/_ . } 49384 SBH .._ca. A \ PV IN% Q‘meu Z0% LW Q \ﬁ\% e A PO108 107 J4078BM

..:_. o9 € ~"e|Q di) eqo.ud L I\\E..oz di 1 eqoud —~ ¢> 0% 77 >2%00% c}d %wa \\._\. ®A P9329(|0) 8WnjcA

{euid T L®i3tur :ebund e|dues jﬂ.oz 8qnt 3031d 48 'Q 43 403284 UO}3IRBIQL|B) eqn) 30%}d
_ . ~1 4
— | — — — — — — — el EYAETAVIISE K ER
bf | 48 LS GST| AsT | 957 ot 1350|259 1A/C | 1 X 8o HsST| 7
L /4 L5 Ler] &l s4/ Pl As il erx’ hrd 'e|VT fo5] fof 1
2L 1 A4 LS 9T I BT LA |4 2.0 AN LA WA AR i
5 (£4 £ 7 A g9 | AA | A 251 257 [AXo'Q [ ¢k 964 | ATTT| A .
SZ | g8 §9 [ WX WY a7 T 1Ok ¢ 909 C | I8 bt |£5CC|
GL1 £ 97 597 82T a4/ ofr A7 e47 2o l8teocers [SA<C| TH |
— g -~ —= — — — = —— — mN«. m.M\\ THhtlan 2
oL | AHF 29 89C| LS| w4/ $7C pE T AETg 12/ 0 27 hrrel 7
A | €28 29 2cer o927 1 S 4 o/l ol Jeral(Q /ﬂ ZEh [z o
ab | SCL [2 7 ro2 | scecle£9C 1A 2 4 Al L A oo | 1t°8Lhs RO £
h | G0 175 i to| S22 | 947 | 0 E 2691 26°C_| 7797¢ 24 piF LT A
IR YA oA Y A9C| LT S/ r A& acl L&-7 A7aC | 29 A RCLr| =
{7 YA YA L9 2S5l 28T 29 S % Lo 7 Soy/ TeUT 7y "Bofl x| 99
19 ¥n0 e Ul de deo do do ebnep |1enjoy| pedaiseq [QzZH "ul |d4D ‘Je3eW | ewy] | Jujod
) JBWeY Jo *dwe | “dwa) ‘duwe| |-"dws] BH "url 02H “uj 3031d sen Aug | y¥ool19 _
; dwej svg AsQ| juen| sz | usag | eqoud [yowvas |oBA dund | H\/ @0}14140 q
E _ sl uld sd\/
| Emoﬁﬂle. a;%\ ® eel |Buid ﬂ *ON Xog 18318 \ ‘ON xog 9| dwes
Emolm.uay. = BH,, c- S/ & B8 {ei3lul \u\n\\‘g ru\_s_\\ _ \é\a P § Jojededp
Py G joey) yee] eqnl 3034d FPPIXX: ejeQ
U(_Bu:‘ elojeqg - Jjujod 3se] yoej jo 1Jels nwm\ 7 2 ¢|
. of yjbue eqold Byl 38 pJod8H pue puvoy : 5777 f§ wk{hwﬁ maiff  uUoj3eooT |
£ 2 — ¥ 8J4N16|LOW pewnssy _ _ £ 'ON uny .
P/ 27 59 dJo ‘duej ue|quy _ S yeo) SWeN qor
103084 ¥iva 41314 : e - ‘ON qorr
9 L, , s A&m AeC - glch |



IMPINGER CATCH

SAMPLE NO. 5 fﬁpeuxzﬁl/f

AMOUNT OF IMP. TIP
IMPINGER NO. SOLUTION USED SOLUTION (ml) CONFIGURATION WEIGHT (grams)
&, .
1 él/#zal /00 /%,940 . Final- 984/

Initial 5278

7
' o . _ © Wt. Gain_ /9(.7
2 | é% 74/2 Oy /00 G- ;7‘4/7% Final (470

Initial g 725"
Wt. Gain 4 9.5

3 Lo~y ‘ - | mhwé/  Final __4g/0

’ - _ /o Initial ¢ ZJ

Wt. Gain /3% z

-f/./ ;d 6:‘5/ - M Final 7975

o _ / Initial 7¢s%o
o Wt. Gain 75

=~

5 ' : ' Final
Initial
Wt. Gain

6 ) Final
: Initial
We. Gain

Flask ﬁ . ' Final

7 Tnitial
We. Gain

—_—

TOTAL WEIGHT GAIN OF IMPINGERS (grams) 2870

DATE: . 1/i/%2,

ORSAT ANALYSIS RESULTS
Gas Fractional Part

CO2 <. &

0 * L0 9
co <g. T~

N2 79 / : | | |
DATE: /{///‘0
SIGNATURE: Q /7 ZdzA TIME: 2370

4/85
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IMPINGER CATCH

SAMPLE NO. ° é 5/‘1’&1 /Vf#/
AMOUNT OF IMP. TIP

IMPINGER NO. SOLUTION USED SQLUTION (ml) + CONFIGURATION

T {%%(); /0O /%%Z;/
C )

2 | L% 74/2 O /00O

3 Lory - | /)%ofxzz/
. I K /_
4 Sy Ge/ — | /nw#&
| - . | /
5
6
Flask Q/
rd
TOTAL WEIGHT GAIN OF IMPINGERS (grams) 290, 7

WEIGHT (grams)

Final S48/

Initial 402 &
Wt, Gain A5 7

Final 452

Initial 6 H.¢
Wt. Gain sy

Final - s %20.0
Initial 527 0o
Wt. Gain A

Final 7f0. 0
Initial 2770

Wt. Gain___ 7o
Final

Initial

Wt. Gain

Final
Initial
wt. Gain__“

Final
Initial
Wt. Gain

——

DATE: o~ //// Z'éa
il

SIGNATURE: &E/.

ORSAT ANALYSIS RESULTS
Gas Fractional Part

CO2 <0.Z
Oz~ 29.9
co <o. 2.
N2 - :7€Z'/ - .
O ’ . DATE: ///7,/49
SIGNATURE: / /)/M TIME: 0PSO
/4 _
4/85
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APPENDIX E
Analytical Data



PARTICULATE



T

WESTERN ENVIRONMENTAL
SERVICES & TESTING, INC.

Job No. F0/0 = 20 4

Copr.s

Source Name CQQ A g,

Name

PARTICULATE ANALYSIS

Run No [
Filter No I—'ﬂZ[

Final

Front Wash /7S ml

Impinger Catch - Backhalf

mi

OC.6%38 /01, 00F9
Initial 0.7/ % (00.9989
12.0m
0.002] = 2./1myg 0.01290 =>_ o san:.
ke
_ . _ >
MF /2/ mg MT mg fe e
Run No &
Filter No T=4%3 Front Wash _22.5 ml Impinger Catch - Backhalf ml
Final
~ 0.6700 Jo04. 2663
Initial Q. 64L92Z.
= 8.F m
0.0008 > O0:8mg o. 008¥=> P 34?«»::.
MF__ 6.9 mg  MT - mg 6',"?
Run No _3
Filter No_ T -7« Front Wash QO ml Impinger Catch — Backhalf ml
Final 47
0.6700 98,4084
Initial Q. LbLRO 98.5%2S5 {5 9 m
0.0020 P 20~ 0.01859 % _ BZonk.
MF 145 mg MT mg M‘}
Acetone Blank: E D.I. Blank: ‘
Final /00.4/69 ! Final
Volume_200 ml Initia]&a-_ﬁ&é ! Volume ml Initial
, 0.002 :
Total X _ Tot_:a]
Blank:d.0/18 ma/ml Weight_2.3 _mg | Blank: mg/mT Weight mg




~-— WESTERN ENVIRONMENTAL |

SERVICES & TESTING, INC.

PARTICULATE ANALYSIS

Job No. @010 - 264

Name_Coongs

Source Name_Besw Kemis

Run No__[ _
Filter No Z=4Z5 Front Wash I238 -m1 - Impinger Catch - Backhalf mi
Final - . -
0.6%F |0 106. 7260
Initial Q. &kL9B ” 106,91 70 s 9.0 mg
: = [.2m 2 .
0.00 125 l.émgq 0.0090 3.9 BLask
S.3 m
MF__ &, 9 mg MT mg 4
Run No__2. _
Filter No ZT=-4%6 Front Wash 328§ ml Impinger Catch - Backhalf mi
. Final ) :
O.67FS80 106.337 &
Initial O.LZ8b 4 /06 .32%94 2.8 mg
0.0014 » [.49mg 0.0078 %_ ' glhine
T m
MF_ 5.5 mg MT mg 4.1~
Run No_ 3
Filter NoZ=4%7 Front Wash 23 ml Impinger Catch - Backhalf _____ ml .
Final : |
0.6658 /o0 .8923
Initial O.Lhk49 0.9 /lod. 88b2. 6. | ~
: % . Laat l .
0.0009 1 0.0061 % £'7 Brhwe
Acetone Blank: E D.I. Blank:
Final /00,419 | Final
Volume_Z 006 _ ml In'it'ialma,(al-(g ' Volume ml Initial
) 0.002 '
Total - \ Total
! Blank: mg/ml Weight______ _mg

Blank:0, 0118 mg/ml Weight 2.3 mg




—-—— WESTERN ENVIRONMENTAL

SERVICES & TESTING, INC. .

PARTICULATE ANALYSIS

Job No. 9o/ =204

Name_(Cnoes
Source Name_Serw Aemmie
Run No i ‘ _
Filter No'7T-42Z8 Front Wash 40O m1 Impinger Catch - Backhalf mi
Final ' '
0.6782 10/. 0039
Initial 0.676G( _ [ 100.9989 12.0
o0zl ® 2ZIm : 9 12.0m
0.00 3 O.0120 _ .633‘”"-
Me__ 2.3 mg MT mg 74 "%
Run No_ S
Filter NoZ7=4 79 Front Wash 328 m1 Impinger Catch - Backha]f mi
Final '
06712 |]04.9667%F
Initial _Q.669%9 104,98 R0
0.0013 > l:3mg 0.008% ® 8.7 my
~ 3.7 Bk
MF__ &b, 3 mg MT mg S.0 ™9
Run No_ &
Filter No Z =480 Front Wash So¢ ml . Impinger Catch —~ Backhaif ml
Final |
Q. 6679 %8.0084
Initial _©0.0L6SB 2.1 9R8.52295 5.6
L0021 < ' 0.0189 % 191 my
.0 ™ - 3.4 Buanr
MF_ /4.6 mg MT mg 2.5 g
Acetone Blank: , 5 D.I. 8lank:
Final /00.6/4¢% i Final
Volume_200 ml Initial/eo.6/44 ' Volume______ml Initial
0.0028 '
Total ! _ Total
Blank: &.8118 mg/mi Weight 2.3 mg ! Blank: mg/m1l Weight mg
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Client (29 <5

Unit Tested 8'7"” /(('///(’ f%ﬂc/( 'é/é’*?! foc /a e

802

EMISSION DATA Job No. F2r2 20 ¥

oLf

Run Number

Ce

1]

€802
2

A S S S S i
Date /s /95 3 afefost 11 /ot i
Tioe ez laaw ioazy ;
N - normality of Ba Clz ;o.oo 98/ 50'0"’95’7’i 0.5099 : :
MLz - m] in impinger &1 i 3o0¢ : 304 i Yyas ? ?
MLz - ml in impinger #2 é /13y é /o j 20 6 é E
MLz - ml in impinger #3 é' - g _ g —_ é ?
- MLa - ml1 in aliquot #1 ? 3 i 5 : s E :
MLa -~ m1 in aliquot #2 i 5 g 5 i 5 ; E
MLa - m1 in aliquot #3 : — } _ i —_— : i
MLs - m1 of Ba Clz to titrate #1 : 0.05 : 0.-25% : o.0¥ E ?
MLs - m1 of Ba Clz to titrate #2 : o0.05 : 2.05 i 0.05 | :
MLs - m1 of Ba Clz to titrate #3 : — i _ : - : :
MLss ~ m] of Ba Clz to titrate blank . 0.05 1 O0.05 0.0 :
Ta - average gas meter temp., °F : g/ : &/ ! 50 i :L
Ve - volume of dry gas sampled @ meter E i E E i
conditions, ft.? | 47.493 | 44 878\ 4/. 780 | ;
Po - barometric pressure, "Hg Abs. E.:zt/, Y : KLY 2¢ iel‘/- 2Y i :L
Qs - Stack gas volume dry @standard E E E ? E
conditions, *SCFM : Jqo 86 :L 1797 : /0810 : :
Cr - 80z -1n impinger #1, mgs :L MDD E N D E N D : :
Cr -~ S0z in impinger #2, mgs ! ND i ND : N D : lL
Cx - SOz in impinger #3, mgs _E E é i' g
Ct - total SO2 in impingers, mgs ; E ? E E
ppm SOz : ND E N D i ND : i
€802 - emission rate of S0z, lbs/day g é E E '
Ce - emission rate of S, lbs/day i g g g !
*68°F, 29.92_ "Hg (20°C, 760 mn Hg) E : E : '
MLz x (MLg - MLps) x N x 32 : 0.7513 x Cr x (T _+ 460)
Cr = T MLa : ppm S0z = VaPyn
Cr = Cz #1 + Cr #2 + Cx #3 éFso: = ppm SOz x Qu x 239.2 x 10-8
é
U
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J0;  r1TRATTON DATA

Job Name: daﬂf Date: ////1./4/‘0

Job Number: GP IO ~R0y , Analyzed By: 7/
Unit Tested: ﬂa.t'm Jgfu Kﬁ[/{ Normality: 0.00 95’7/

Date of Tesct: ///é /?o
—L b,

Replicate tizracions musc agree within 1.0 percent or 0.2 al, whichever is larger.

WEST, INC.- Revised 10/85

i
1
1
]
' . . lst - 2nd Impinger
\ | Run/Inpinger| Aliquoc Titration Titration | Average Volume
I S ) /v Sm/ 0. /o 0. /0 "D, 0 2379
l ! ) /z s~ - 0. /o D, /0 /3L
R ;l-// S~ 0,/o o./0 0.70 =236
I § N /Z. 3 0./0 0. /0 D. 0 Jzo
I : 3 // 5 0.05 0.2 £.07 | 25T
N / = 5 p.05 0.0 2.07 /S50
l S 4/ // 5" 0.0 | o.05 2.05 _309/.
/ 2 5~ 0.0% 0.05" 9.05 " / 3¢
I 5~ // 5 2.05 0,05 2.05 204
/2 S .05 0.08 2.08” /o
' {// ‘ 5~ 2.08 - D.05 2.05 Y25
| e | 205 | oos | aos | 20¢_ |
| / // 3 0,19 0./ p-70 | =2 40
l § /| & 0., /6 2.0 2. /o 226
:\: 2 // s 5,08 _ 0.0% 2.08 . /76
I NS /2 | \s” 0.05 2.0% 0.05 /20
' 3 3 // s D.OX 0.08 0..0{ ,200
< / Z .. s 0,05 0,08 0.0¢ /39
' ﬂ/ﬂul( | S ‘ o.br ’ D05 0.05 —_— l |
I

TN



ANALYZER DATA



TOTAL HYDROCARBONS



I 74/ C. CONTINUCUS ANALYSIS
l Plant _ (ooes pate _///4L/%0
Sample location Coa/:Fﬂ_ S-rﬂc_k.
I Run number / ; Time 0430-0FSS
l Operator M. Kesrwolds : Intervals _& muAd,
l Chart Recorder ppm ZXC.
Interval Deflection, % (from cal. curve)
1 0.3
I 2 0.0
3 0.0
l 5 0.3
6 2.%
7 Q.5
| : o
. ] . .
10 £.7 __
11 Q.b
| i =
13 0.5
14 o,
I 15 o0
16 Q.0 —_—
17 ’ .0 ———
' 18 0.0
19 0.0
20 LO.0
| 21 | 0.0
I 22 B 0.0 |
23 0.0
24 9.0
l 25 ] 2.0 N
26 0.6 .. —
27 e T . ———
l 28 0.0 e
29 0.0 _
30 ' 9.0 —_—
' Average 0.2, -
. H Q\ ppm (dry basis)




/A2 C._ CONTINUOUS ANALYSIS

Plant _(Cooes | pate _///4/%0
Sampie Tocation Cookb—rz_ S‘rzac/c
Run number 2 Time ARII =~ N93S
operator _/M. Kerwosps Intervals _2 ML),
Chart Recorder ppm 740,
Interval Deflection, % (from cal. curve)

1 0.6

2 .8

3 0.5

4 - T\ M

5 0.2

6 Q.4

7 0.4

8 ‘!.ﬁ

9 0.4

10 N4

11 0.5

12 0.l

13 H.5

14 0.5

15 0.5

16 L.

17 fo ik .

18 0.6

19 0.5

20 0.5

21 .4

22 i o T~ SR

23 0.

24 O

25 - N & PO S,

26 0.9 _

27 0.3

28 O

29 O

30 0.8

Average _0.§ —

- 5 ppm (dry basis)



l 77/C.  CONTINUOUS ANALYSIS
l Plant _(Cooes _ pate _///6/90
: Sample location GDQKFKZ_ Srack
I Run number _ .3 Time _/o/S = /IITF
l Operator M. /?EHU::ADS Intervals _& ML),
l Chart Recorder ppm 7XC,
Interval Deflection, % (from cal. curve)
i !
3 0.9
4 —O.b
l 5 0.l
6 OF
7 0.8
. 8 0. %
10 0. b
11 _O.5
I 12 o5
13 0.6
14 | _o.§
l 15 0.5
16 9.3
17 0.
l 18 _ s 1. S
19 . 2.5
20 Ol
21 Q.5
' 22 o o.5
23 Q.
24 0.3
l 25 ) Qb
26 -
27 0.5
28 . Yoo N
l 29 _o.4
30 2.8
I Average Ol
I = _C_ ppm (dry basis)



ZZzC.. CONTINUQUS ANALYSIS

Plant (2QQ£,S Date [[4'4 (éa
Sample location ﬁ’gs u/ Keree
Run number / : Time A7 6~ /438

Qperator M. /?E?uaéos Intervals _ 2 MJL.

Chart Recorder : ppm ZXC.
Interval _ Deflection, % : {from cal. curve)

AT _n
Lo - SR - B—
L4 2y
Y o R —_—l
— 4
A A it
af R SU
- . -9
/D jo

-
OW~NOO W=
{-o‘

>
BV |oa |-g

20 2T S —

Average : A _Jo

= /O _ ppm (dry basis)

—t
-t
Y
<



7/~ C. CONTINUCUS ANALYSIS

Plant _(ooes Date _ /1 /% /90
Sample location ﬁm-m Kemrz &
Run number __ & Time /200 =/(B02.
Operater _ /M. KeraotDs Intervals _2 M.
Chart Recorder ppm 7AC,
Interval : Deflection, % (from cal. curve)

1 %

2 L4

3 L2

4 Lo

5 Lo

6 A R

7 A« B

8 10

9 . Y < B

10 0.8

11 1.0

12 L3

13 A, S

14 A A —

15 L ——

16 L

17 PA. B

18 L0

19 0.8

20 -

21 A R

22 ' 0.8

23 o

24 0

25 - AL~ B

26 0o

27 0.3

28 Q. b

29 f.0

30 - 0.9 —_—

Average . Lo -

= _J© ppm (dry basis)



Plant (2QQ£.S

/A C. CONTINUCUS ANALYSIS

Date ///6 /0

Sample Tocation gf’ggm /1’577':_5_

Run number __J

Time /823 — /924

Intervals _ 2 M.

Operator M. /?E?’UL{-DS
Chart Recorder
Interval Detlection, =
1 LD
2 AV A
3 (O
4 A A
5 0.9
6 &.Q
T 2.
8- —o.F
9 —o.¥
10 0.8
11 o8
12 0.9
13 o P S
14 0.8
15 LB
16 VA% B
17 2.0
18 .8
19 S+ 5 - V.
20 Ol
21 .9
22 0.2
23 b
24 0.9
25 - .9
26 41 « S
27 _O0.8R
28 Q.5
29 —o.8 _
a0 _ 0.9
Average _0_9_-

q

‘ppm ZXC.
{(from cal. curVel

ppm (dry basis)



/A C CONTINUGUS ANALYSIS

Piant _ (Cooes Date ///4-, /30
sample location _JTRrw HNemz.e |
Run number __ -4 - Time 20850— 2153
Operator _ M. Iocsaiotds Intervals 2 ML
Chart Recorder ppm ZHC.
Interval Deflection, % (from cal. curve)

1 /.9

2 dad

3 L0

4 40O

5 50

6 L0

7 Lo

8 LD

9 /Y »

10 /.0

11 L0

12 /W« B

13 VAW

14 /-0

15 L0

16 0 . .

17 /o

18 I - B

19 Lo

20 N

21 Lo

22 L0

23 L0

24 PN - N

25 - Lz

26 A - R

27 L0

28 Lo

29 2.8 -

30 : 2.0

Average A A
= H pem (dry basis)



///C. CONTINUCUS ANALYSIS

Plant _ (ooas Date ///é /%0
Sample Tocation Teew Kemr.e
Run number _ & ' Time 22/7-~23/8
Cperator M. /?E?-waéos Intervals _2 ML .
Chart Recorder ppm 7XC,
Interval "Deflection, % (from cal. curve)

1 2.0

2 2.0

3 2.0

4 L3

5 a2

<] d.i

7 VA 2

8 I S

9 A S

10 A

11 Lz

12 yi

13 VA

14 - I,

15 L'

16 l 2

17 YA A

18 A S

19 e

20 e S

21 /.8

22 2]

23 4.9

24 Ll

25 - L

26 A

27 8

28 —tll

29 A

a0 5

Average ‘ A

16 ppm (dry basis)



/AC. CONTINUCUS ANALYSIS

Plant Coo&S- ' Date ///é'-'?/‘?o
Sample location _@ggw Kerze '

Run number __& : Time 2333-= 0034
Operator M. XesaoLDS | Intervals _ 2 MIL.

Chart Recorder ppm ZXC,
Interval Deflectign, % (from cal. curve)

OO~ P LN =

Average : _Z;_!a_.

= Jb  oom (dry basis)

i
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METHOD 7E ANALYTICAL DATA & CALCULATIONS
CONTINUQUS ANALYSIS

Plant Coors ' ' Date ///4‘57/90

Sample Tecation _Clo_o_,:cgg_

Run number /=3 ' _ Time 0630 —///F#

Operator A7, lPC-"ﬁq/aé-.AS Intervais

. Chart Recorder ppm NOx
Interval Deflection, % (from cal. curve)

D004t WN

Average

= ppm (dry basis)

% AL Runs READ LESS THAD 1 ppm,

—
W Mo




METHOD 7E ANALYTICAL DATA.& CALCULATIONS

CONTINUQUS ANALYSIS

Plant Coo:@.S

Samp1e lTocation Bgrm /{75'77‘46'

Date 1445-24'252

Run number /=3

Operator _ . fomrwnidS

Chart Recordar
Interval Deflection, %

W00~ n

Average

Time A33¢ = /22 4

Intervals

ppm NOX
(from cal. curve)

= pom (dry basis)

3 AL Runs READ LESS THAV 2 ppm.



METHOD 7E ANALYTICAL DATA & CALCULATIONS
CONTINUOUS ANALYSIS

plant _Cooes Date _ /1 /E~F/9>
Sample location __Eg:w /{’577‘45

Run number _ I~ : Time 2050 — oos<

Operator _#. PesnidS | Intervals

Chart Recorder ppm NOx
Interval Deflection, % (from cal. curve)

©CO—"a R W -

Average —_— e

= ‘pem (dry basis)

X ALL Ruws READ LESS TNAN 1 PAm,

" .
—_ s
[ IR




INTEGRATED BAG SAMPLES




WESTERN
ENVIRONMENTAL
SERVICES AND
TESTING INC.

307/234-5511 307/789-6420

Client : Adolph Coors Company
Address: CE 125 Golden, CO .80401
Attention: Jere Zimmermon

6756 West Uranium Road 76 Imperial Drive, Unit [
Casper. Wyoming 82604 Evanston, Wyoming 82930

LAB#

90-2241~1

Sample Type : Air Bags Date Sampled : 11-06-390
Submitted By: Western Environmental Date Submitted: 11-12-90
Analyzed By : NR Date Analyzed 11-20-90
Subject : 9010-204 '
Sample # Sample I.D.- Parameter Units Level
2241-1 Cooker Stack Methane ppm 1.7
Run #1-3
0800 hrs 11/06/90 Ethane ppm 0.1
C3 ppm- *ND
ca ppm 0.4
C5 ppm 10.0

* = Not Detected

The C5 results are a conglomeration of little peaks with one major large
constituent that may be something other than a straight chain hydrocarbon

with a relatively different response factor. 75Z ;Z/
' j)é ﬂgzbaaw¢uuuk—
/

Analyst

the analysis. opinions or interpretations contained in this report are based on observations and material supplied by the ¢lient for whase exclusive and confidential use this report has been made.

The interpretations or opinions expressed represent the best judgement of Western Environmental Services and Testing, Inc. Western Environmental assumes no responsibility and makes no

warranty or representations. expressed or implied as to the productivity, proper operations, or profitableness however of any oil. gas, coal. mineral. property. well, sand. soil or any other

application or connection with which this report is used or relied upon for any reason



WESTERN

ENVIRONMENTAL
SERVICES AND
TESTING INC.

6756 West Uranium Road 76 Imperial Drive, Unit I
Casper. Wyoming 82604 Evanston. Wyoming 82930
307/234-5511 307/789-6420

Client : Adolph Coors Company ' LAR# : 90-2241-2
Address: CE 125 Golden, CO 80401
Attention: Jere Zimmermon

- Sample Type : Air Bags _ Date Sampled : 11-06-90
submitted By: Western Environmental Date Submitted: 11-12-90
Analyzed By : NR : Date Analyzed : 11-20-90

Subject : 9010-204

Sample # Sample I.D. Parameter ' Units Level

2241-2 Brew Kettle Methane ppm 1.4
Run #1-3 '

1430 hrs 11-06—-90 Ethane ppm *ND

C3 _ ppm *ND

C4 ' ppm 0.4

C5 ppm 11.7

* = Not Detected

The C5 results are a conglomeration of little peaks with one major large
constituent that may be something other than a straight chain Hydrocarbon

with a relatively different response factor. 572LJ
v éw ;f@‘l_g/w%bd-d-ﬂ-ﬁ
/ _

Analyst

the analysis. opinions or interpretations contained in this report are based on observations and material supplied by the client for whose exclusive and confidential use this report has been made.
The interpretations or opinions expressed represent the best judgement of Western Environmental Services and Testing. fnc. Western Environmental assumes no responsibility and makes no
warranty or representations. expressed or implied as to the productivity. proper operations. or profitableness however of any oil. gas, coal. mineral. property. well. sand. sail or any other
application or connection with which this report is used or relied upon for any reason .



WESTERN
ENVIRONMENTAL
SELVICES AND
TESTING INC.
6756 West Uranium Road 76 Imperial Drive, Unit I

Casper. Wyoming 82604 Evanston. Wyoming 82930
307/234-5511 307/789-6420

Client : Adolph Coors Company LAB# : 90-2241-3
Address: CE 125 Golden, CO 80401
Attention: Jere Zimmermon

Sample Type : Air Bags : R Date Sampled : 11-06-90
Submitted By: Western Environmental Date Submitted: 11-12-90

Analyzed By : NR o Date Analiyzed : 11-20-90
Subject : 9010-204 ' _

Sample # Sample I.D. Parameter Units Level

2241~-3 Brew Kettle Methane ppm 1.4
Run #4-6 '

2245 hrs 11-06-90 Ethane _ ppm . _ 1.0

c3 ppm *ND

c4 ppm ' 1.9

c5 ‘ ppm 7.5

* = Not Detected

The C5 results are a conglomeration of little peaks with one major large
constituent that may be something other than a straight chain Hydrocarbon

with a relatively different response factor. ] ) 5
: . ?/2.1./& %-/ N 2 AN DAL
Analyst

the analysis, opinjons or interpretations contained in this reportare based on observations and material supplied by the client for whose exclusive and confidential use this report has been made.
The interpretations or opinions expressed represent the best judgement of Western Environmental Services and Testing, Inc. Weaswrn Environmental assumes no responsibility and makes no
WArTARty or representations. expressed or implied as to the productivity. proper operations. or profitubleness however of any oil, gas. coal. mineral. property. weil, sand. soil or any other

" application or connection with which this report is used or relied upon for any reason



APPENDIX F

Chain of Custody
and
Analysis Request




WESTERN LNVIRONMENTAL SERVICES AND TESTING.

Chain of Custody and Analysis Request

Job Yumber 9&/0 - R0Y Date(s) Sampled

IC.

Aoy. é/ /990

Job Name Number of Runs

3

/3
Source Location . (;r_/GL\ (jﬁ:)
losidivd Loce Shce

Absorbing Solution/Analysis For

Unit Tested

Run ‘ Filter Imp 1 Imp 2 Imp 3 Imp & Probe
Number Wash
i " " , "
Y% most | & % meri¥. | P77 wlico ﬁ}(r/"""
L ‘7"‘5/7/ /'/101 _JO-.,_ +h 2 Soo - /"ol,;‘,. /‘nou + /ﬁ«'.{-
2 7- 477 ; ) ! "
3 7f_$/7’/ /1 ‘U ‘4 " . y
4
No_: /n%u/_é
Other

Total Number of Sample BotthS' CE?

Total Number of FllrerS‘

) Ll A e b

Comments:

- Person Responsible for Samples:

Sample No. Recovered by . Date Time Location
1 vy 1fifro [ O8D | ool
2 ﬂQﬁ,M y; /" (/?0 OG5 mg[,d
; Q. ucdes /47 17140 o0 ot
4.

- i
Sumples Raceived By K) MMZQ/ for transport Date: ,//ZZ/ZD Time: z%
Samples Received at Lab by 7//0/ :/pgmﬂ;w—,_ Date: ﬂ{é‘fﬂ' Time: /230
Samples Analyzed by _1"7,/4/2 /1/5’/77/7/‘/(/77']
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WESTERN ENVIRONMENTAL SERVICES AND TESTING. INC.
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Job Number 90/0 - 209 Date(s) Sampled‘ ///d o
/

Job Vame é&j Number of Runs

Source Location ﬁ/aé [2
Unitc Tested ﬂr(’u wﬂﬂct- ,é/tp‘/ﬂa//m o

Absorbing Solurion/Apalysis For

Run  Filter Imp 1 Imp 2 Imp 3 Imp 4 Prove
Number Wash
i [4 % l/nt)l'/‘f' ‘7-,' mor-'lf ?7, . S/ i ca ﬂ(d/dﬂf
! T4 Hroanf 504 |4r&/ S0 maisf 9’//ouf AI’IL
2 T-476 I " " ]
3 "7"-'4/77 " " It 1 "
4
No_.: /70 0 1 Fox
Other
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' &
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4
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Samples Received ac Lab bv @ 2 ptspaimDate: //éla Time: /972
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Source Location dvﬂ a@
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4 4 -
3

Numbher of Runs
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 Filter

Run Imp 1 Imp 2 Imp 3 Imp A Probe
Number _ Wash
i .
. 67 imosst 6% morid |Lry _ o fece ¢ﬂﬁ,-f
» 7 7-478 A2 ) SO | Hadf SO - mois] | G¢/ /mess f ,7l
25| T-y79 “ % 7 T »
34 T-Spo ¢ " " L x
4
Other

Total Number of Sample Bottles:

Total \Tumner of Filters:
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ﬁ

o Js ali

Person Responsible for Samples: [9, M

Sample No. Recovered by Date Time Location
~ 7 wfefpo 2200 |  an oih
% 5 /b ///é /ﬁﬂ ol J 45 & ,4_14%
3 C w /70 000 o
4

Sumples Received By

Samples Received at Lab by'ﬁ ,-‘,E, {ﬂ.{w

e

for transport Dace: #//fo Time:

| a -
Samplas Analyzed by _ﬁ‘%‘?ff[ /Vﬂ;/j//"/ﬂ’f’/{m
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Date:/, /fﬂ Time: /70

Dace:;‘é—g&‘rime:




APPENDIX G

Resumes of Test Personnel



CURRENT:
06701781 to

present

PROFESSIONAL:.
12/017/78 to
05/31/81

02/14/77 to
12/01/78

EDUCATION:

- TECHNICAL EXPERIENCE:

TEACHING EXPERIENCE:

PROFESSIONAL TRAINING:

CERTIFICATIONS:

PROFESSIONAL

MEMBERSHIPS:.

JAMES E. MEADOR, JR.

Vice President, Western Envirommental Services and
Testing, Inmc., Casper, WY, and Evanston, WY; an
environmental monitoring and consulting firm.

Partner, Air Quality Department, Kumpe and Associates,
P.C., Casper, WY; an engineering and consulting fimm.

Field Testing Supervisor, Ecology Audits, Inc.,
Dallas, TX; an envirommental monitoring and consulting
firm.

Bachelor of Science — Major - Biology; Minor - .
Chemistry; Southwest Texas State University, San
Marcos, TX, December 1976

Managed over 800 source emission surveys throughout
the United States; conducted over 30 ambient air
studies in the past years throughout the southwest and
western U.S.

Assisted in short course "Performing and Observing
Source Sampling,” September 1977; conducted source
sampling training for industrial personnel at various
locations. As an undergraduate student, employed as
laboratory instructor for botany classes.

Attended short course "Performing and Observing Source
Sampling,” July 1977.

Asbestos: Contractor/Supervisor
Visible Emissions Evaluator .
Private Pilot - Single engine land

Air Pollution Control Association

TP~7 Committee — Source Emissions Testing
Society of Mining Engineers of A.I.M.E.
Source Evaluation Society
Wyoming Mining Association
Colorado Mining Association



- - - - - - - - - I- I- i- I.- !'- I- I- - - -

CURRENT:
01790

to present

PROFESSIONAL:
04/89 to 01/90

EDUCATION:

TECHNICAL EXPERIENCE:

MICHAEL E. REYNOLDS

Fleld Testing Supervisor, Western Environmental

‘Services and Testing, Inc., Casper, Wyoming, and

Evanston, Wyoming; an envirommental monitoring and
consulting firm.

Senior Technician, Western Environmental Services and
Testing, Inc., Casper, Wyoming, and Evanston, Wyoming;
an envirommental monitoring and consulting firm.

South Dakota School of Mines and Technology, Mining

~ Engineering, September 1978 to May 1980.

University of Wyoming, Laramie, Undergraduate business
courses consistent with M.B.A. program

Bachelor of Science, Petroleum Engineering, December
1983

Assisted in over 75 source emissions surveys and the
mailntenance of various ambient air networks.





