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HMEHMORANDUHN

T0: Texasgulf Soda Ash, Inc. File

THROUGH:z Chuck A. Collins,fﬁgministrator
Bernard J. Dailey\"Ai

Section 5.16
Reference #21

r fuality Engineering Supervisor

Lee Gribovicz, Air Quality Engineer ( copey e lo/a0/¢

FROM: Chad Schlichtemeier, Air CGuality Associate Engineeréﬁ&

SURJECT: Evaluation of Ferformance Test

DATE: October 13, 1989

On June 8, 1989, a compliance test for particulates was conducted on the Mine
Headframe Collector located at the Tg Soda Ash Refinery. The results of the
test indicated a particulate emission rate which was approximately 3 times the

allowable. Since then. the rubber seals between the bags and

the plenum have

been replaced and the filter bags, which were improperly installed. prior to
testing, have been re-installed correctly. On August 29, 1989, WEST, Inc.

retested this unit according to EFA approved fMethods 1-35.

The stack consists of two sampling ports located approximately 11 feet
downstream of the stack inlet. The traverse points were located according to

Method 1., resulting in 12 traverse points at each port. Fri

or to testing, a

velocity traverse was conducted to obtain a flow profile in the stack. Three

50 minute runs were performed during this testing period.

The raw data from each run has been included with the report. Emission rates
were calculated and compared against results submitted in the report. Results
of the evaluation are summarized below and are included as attachments to this

memorandum. .
Test Results
Mine Headframe Collector

\ !
Avg. Emission Rates o 4
(1b/hr) allowablei+{| OCT 251989 ‘
WEST Div. (1b/hr) ‘U\\\l:‘* 12

0.896 0.904 1.33 AlR GLATY = 'iN

LAMDER wriw ¥

In conclusion, the test procedures were conducted according
methods and the calculated results determined by the Division
are within the allowable set forth in MD-&7.

to EFA approved
and WEST. Inc.
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Company:

Testing Firm:
Date Tested:

METHOD 5 STACK TEST CALCULATIONS
TEXASGULF SODA ASH, INC.
WEST, INC.

AUBUST 29, 1989

Test Observed By:

Test Evaluated Ry:

Location:

Tests Conducted By:

STACK DATA

CHAD SCHLICHTEMEIER
GRANGER, WYDMING
ALAN ROYLANCE AND MICHAEL REYNOLDS

Stack Height (ft):
Stack Diameter (ft):

Source Name:

MINE HEADFRAME BAGHOUSE STACK

INFUT DATA
Test 1
Barometric Fressure (in Hg) 23.82
Absolute Stack Gas Fressure (in Hg) 23.85
Absolute Average Stack Gas Temperature (R) 224
Absolute Average Dry Gas Meter Temperature (R) 348
Total Volume of Water Collected (ml) 11.30
Volume of Gas through Dry Gas Meter (f13) 48.822
Average Fressure Drop Across Orifice (in H20) 1.33
Fitot Tube Coefficient 0.814
Average Velocity Head of Stack Gas (in HZ0) 0.757
X-Sect. Area of Stack (ftZ) 4.83
Total Amount of Farticulate Collected (g) 0.026
Total Sampling Time {(min) 60
X-5ect. Area of Nozzle (f12) 2.81E-04
1 ORSAT ANALYSIS

Test 1
% oCo2 0.0
%02 21.0
% G0 0.0
% OM2 ‘ 7?.0

CALCULATIONS: Test 1
Vol. H20 Vapor in Gas @ STFP (ft3) 0.34
Vol. of Gas through Dry Gas feter @STF (ft3) 37.59
Froportion by Vol. of H20 Vapor in Gas Stream 0.01
Dry Molecular Weight (lb/1b mole) 28.84
fMolecular Weight (1b/1b mole) 28.69
Stack Gas Velocity (ft/sec) 46.27
Volumetric Flow Rate, Dry Rasis, @ STF (ft3/min) 10537
Concentration (1b/ft3) 1.53E-06
Emission Rates - 1lb/hr 0.964
- grains/dscf 0.0107
% Isokinetic 102.25

AVERAGE FARTICULATE EMISSION RATES FOR RUNS #1,2,3

LE/HR
GRAINS/DSCF

0.904
0.0100
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®Tg Soda Ash. /ff;V

P.O.Box 100 Granger, Wyoming 82934 M s
(307) 875-2700

Otto C. Schnauber
Senior Environment Engineer
% (307) 875-2700 ext. 228

September 20, 1989

Mr. Lee Gribovicz

District Engineer

Air Quality Division

Wyoming Department of Environmental Quality
210 Lincoln Street

Lander, WY 82520

Dear Mr. Gribovicz:

Enclosed is the compliance test report for our Mine Headframe dust
collector (Source I.D. #18). The emission rate averaged 0.896
lbs/hr for the test series. This source has a permitted emission
rate limit of 1.33 lbs/hr.

If you have any questions, please advise.

Sincerely,

dCZZ%é’Cﬁ’fzi/{w{uu/g-

Otto C. Schnauber
Sr. Environmental Engineer

Enclosures (1)

cc: Mr. Bernard Dailey
Engineering Supervisor
Air Quality Division

Wyoming Dept. of Environmental Quality

122 W. 25th Street . 2£

Cheyenne, WY 82002 g 7%2 vy
ol e j2Y " N



STACK EMISSIONS SURVEY
TG SODA ASH, INC.
SODA ASH PLANT
GRANGER, WYOMING

AUGUST 1989

FILE NUMBER 8910-160

Prepared Byv:

Western Environmental Services and Testing, Inc.
6756 West Uranium Road
Casper, Wvoming 82604
(307)234-3351
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STACK EMISSIONS SURVEY
TG SODA ASH, INC.
SODA ASH PLANT
GRANGER, WYOMING

INTRODUCTION

Western Environmental Services and Testing, Inc. {(WEST, Inc.) of Casper,
Wvoming, conducted a Stack Emissions Survey at TG Soda Ash, Inc.’s Soda Ash
Plant located near Granger, Wvoming, on August 29, 198%. The purpose of
this test was to determine the emissions of particulate matter from the

Mine Headframe baghouse stack.

The sampling followed the procedures set forth in the "Wyoming Air Quality
Standards and Regulations™, Wvoming Department of Environmental Quality,

revised as of 1985; and the Code of Federal Regulations, Title 40, Chapter

I, Part 60, revised Julv 1 1988.

8910-160 , -1-



SUMMARY OF RESULTS
The principal cenclusions are:
1. The emission of particulate matter from the stack were 0.0099 grains
per drv standard cubic foot (0.896 pounds per hour), based on averaging

the three tests using the front-half collections of the EPA-type

sampling train.

8910-160 ~2-



SUMMARY OF RESULTS
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DISCUSSION OF RESULTS

The three tests for particulates taken on the stack appeared to be valid.
representations of the actual emissions during the testing. The indicative
pdrameters calculated from the field data were in close agreement. The
moisture percentages were within 26.8 percent of the mean value. The
measured flow rates (Qs) were within 1.9 percent of the mean value. The
rates of sampling for the three tests were within the specified limits of

the isokinetic rate, the greatest deviation being 2.6 percent.
The calculated front-half and back-half emissions (pound per hour) of

particulate from the three tests showed a range of + 8.0 percent to -14.1

percent variation from the mean value.

£810-16C ' -



DESCRIPTION OF PROCESS OPERATIOX
The Mine Headframe baghouse collects dust generated during the unloading of

ore transported to the surface by the mine skips. Additional dust

collection occurs at the tail pulley of the ore conveving system.

£910-160 G-



DESCRIPTION OF SAMPLING LOCATION

The sampling ports are located on both circular Dryer Exhaust Stacks
approximately 200 feet above the ground. The sampling was done from two
ports on the circular stacks located 10 feet 11 inches (4.4 stack
diameters) downstream of the stack inlet, and 56 feet (22.6 stack
diameters) upstream of the stack outlet. The area of the stack is 695

square inches. Port and wall thickness is 2-1/2 inches.

8510-160

- -
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SAMPLING AND ANALYTICAL PROCEDURES

The sampling and analytical procedures used followed the procedures
outlined in the "Wyoming Air Quality Standards and Regulations', Wvoming

Department of Environmental Quality, 1985; and the Code of Federal Regu-

lations, Title 40, Volume I{ Part 60, revised as of July 1, 1988.

A preliminary velocity traverse was made at each of the two ports in order
to -determine the uniformity of flow in the stack. Particulate samples of

2-1/2 minute duration at each of the 12 traverse points were taken from the
two ports using an EPA-type, heated, glass lined probe. A total of 24

points were sampled.

Before each test, the sampling train was leak-checked at 15 inches of
mercury at the nozzle. After each test, the train was again leak-checked
at the highest recorded vacuum reading during the test. Final leak-
checking wae performed in order to predetermine the possibility of a

diluted sample.
Betfore and after each test pericd, the pitot tubes were checked for leaks

under both a vacuum and pressure. Also, the lines were checked tfor clzar-

ance and the zero manometer reading verified belfore and after each test.

8910-160 -7-
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The particulate emissions were calculated from gravimetric analysis usi

»
i

the front-half collections of the EPA-type sampling train, in accordance

with the EPA "New Source Performance Standards'.

£910-160 —4e
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DESCRIPTION OF TESTS

Personnel from WEST, Inc. arrived at the plant at 1530 hours on Monday,
August 28, 198Y. After meeting with plant personnel the equipment was set

upon the Mine Headframe stack and secured for the night.

On Tuesday, August 29, WEST, Inc. personnel arrived at the plant at 0730
hours. The equipment was readied for testing by 0925 hours. Testing began
at 0927.5 hours and continued until the completion of the three tests at

1300 hours.

The equipment was moved off the stack and loaded into the mobile
laboratory. All of the samples, which had been recovered immediately after
each Ltest, were taken to WEST, Inc.’s laboratory in Casper for further

analvsis and evaluation.

Testing at Texas Gulf's Soda Ash Plant located near Granger, Wyoming was

completed at 1500 hours on Tuesdayv, August 29, 1989.

)7%/94 Loy D opean

Jzzéé E. Meador, Jr. Alan D. Royvlance
Vi€e President Manager of Op tions

8910-160 -9-
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APPENDIX A

Location of Sampling Points

The sampling ports on the Mine Headframe baghouse are located approximately
200 feet above the ground. The sampling was performed from two ports on
the circular stacks located 10 feet 11 inches (4.4 stack diameters
downstream of a flow disturbance and 56 feet (22.6 stack diameters)
upstream of the stack outlet. The area of the stack is 695 square inches.
The location of the sampling points was calculated as follows:

2-1/2 inches

Port and Wall Thickness

29-3/4 inches

Inside Diameter

Velocity Percent Diameter Distance From
Point Number From ¥Wall Wall (inches)
1 2.1 1 ®
2 6.7 2
3 - 11.8 3-1/2
4 17.7 5-1/4
5 25.0 i-7/16
6 35.5 10-9/16
7 64.5 19-5/1¢6
8 75.0 22-5/16
9 82.3 24-1/2
10 88.2 26-1/4
11 93.3 27~-3/4
12 97.9 28-3/4%

¥Due to their proximity to the stack wall points 1 & 12 were moved to !
inch from the stack wall.

8410~160
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Source Emission Calculations
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Nomenclature for Particulate Calculations

English
Symbol Units
A in.?
s
Can gr/dsct
CaO gr/dscf
C gr /CF
at @ Stack
Conditions
C gr/CF
au @ Stack
Conditions
C lbs/hr
aw
C 1bs/hr
ax
C
p
D in.
n
HEA
g 32.2
ft/sec?

* 528° R, 29.92 "Hg (20°C, 760 mm Hg)

Metric

Units

g/dscm

g/dscm

g/m

g/m’

kg /hr

kg/hr

Description

Stack Area

Particulate - Probe, Cyclone and Filter
Particulate - Total
Particulate - Probe, Cyclone and Filter
Particulate - Total
Particulate - Probe, Cyclone and Filter
Particulate - Total

Pitot Tube Calibration Factor

Sampling Nozzle Diameter

Percent Excess Air At Sampling Point

Acceleration of Gravity

Percent Isokinetic

Percent Moisture in the Stack Gas by Volume



MW

English
Units

mg

18 1b/1b-mole

mg
1b/1b-mole

28.95 1b/
1b-mole

1b/1b-mole

"Hg
Absolute

"Hzo

lng
Absolute

|IH20
29.92 "Hg

ACFM

DSCFM

21.83 "Hg
ft®/1b-mole-°R

Metric
Units Description
Mole Fraction of Dry Gas
mg Particulate - Probe, Cyclone and Filter
Molecular Weight of Water
mg Particulate - Total
g/g-mole Molecular Weight Of Stack Gas
Molecular Weight Of Air
g/g-mole Molecular Weight Of Dry Stack Gas
mm Hg Barometric Pressure
mm H,0 Orifice Pressure Drop
mm Hg Stack Pressure
mm H,0 Velocity Head of Stack Gas
760 mm Hg Standard Barometric Pressure
m3/hr Stack Gas Volume At Actual Stack Conditions
dscm/hr Stack Gas Volume At 29.92 "Hg, 528°R, Dry

Universal Gas Constant

* 528°R, 29.92 "Hg (20°C, 760 mm Hg)
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English

Svmbol Units

T °F

m
Tt min
T °F

s
Tsea 528°R
v £t3

m
v

mStd dscf
Vs fpm
v ml

W
Vw scf

gas

3

Pair 0.0748 1bs/ft
p

“man 51.63 lbs/ft?

Standard Conditions:

Metric

Units"

°C

min

°C

293°K

dscm

m/sec

scm

Description

Average Gas Meter Temperature

Net Time of Test

Stack Temperature

Standard Temperature

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 0il

68°F, 29.92 "Hg (20°C, 760 mm Hg)



Example Particulate Calculations

1. Volume of Dry Gas Sampled At Standard Conditioms.*

—_— P -
v T P m
B, o std b + 13.6
S
T_+ 460 Porq
P
m

P+ —=

<
[

\Y = 17.65 V b 13.6 = dscf
Pstd ™l T ¥ 460
m
Y = dscf x 0.028317 - dscm
m ,
std

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

<
1l

sas (Vw - gms SO, - gms H,S) DH20 R Tstd

Pstd MHZO 453.6

<3
I

v 0.0472 (Vw - gms SOz - gms H,S) = scf

<
L

scf x 0.028317 = scm

* 528°R, 29.92 "Hg (20°C, 760 mm Hg)



4. Mole Fraction of Dry Gas.
_ 100 - 7
Mg = 100

5. Average Molecular Weight of Dry Stack Gas.

_\s 44) (, 32 (, 28 (, 28 )_
de = (/°C02 X 100 + \702 x T.O)'l- N2 x m + 17C0 x —1—06- = 1b/lb-mole

= g/g-mole

6. Molecular Weight of Stack Gas.

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

7. Percent Excess Air At Sampling Point.

ZEA = 100 (%0, - 0.5% CO)
0.265 (%N2) - (%0.) + 0.5 (%CO)

8. Stack Pressure.

_ stack pressure "H,0
PS = Pb + 136 = "Hg Absolute
P = "Hg Abs. x 25.4 = mm Hg

* 528°R, 29.92 "Hg (20°C, 760 mm Hg)
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9.

10.

11.

Stack Velocity At Stack Conditions.

Vs - Cp 60 2g x Ppan ¥ Pstd x Mwair X (TS + 460) x AP <

12 x Pair ¥ PS X MW x TStd

% I
Vs = 5123.8 C (Ts + 460) X Average[:EAP):I = fpm
P P x MW !
s
V., = fpm x 0.00508 = m/sec

Dry Stack Gas Volume At Standard Conditions.*

1 T P

std s
U = T Ve x Ay x My x oo x 3
s . std
: 0.123 VS X AS b4 Md X PS = DSCFM
Q T +460
s
Q

)]
fi

DSCFM x 1.6990 = dscm/hr

Actual Stack Gas Volume At Stack Conditions.

Vs XA s
Q 144
Q, = ACFM x 1.6990 = m’/hr

* 528°R, 29.92 "Hg (20°C, 760 mm Hg)

1/2



12. Percent Isokinetic

\Y
m,4 X (Ts + 460) x Ps

\ ot _ st tq ¥ 100 x 144
! /o -
| M. xT P xT xV x TrDn2

d std * s t s

. A

1039 Vm X (Ts + 460)
o 71 ] Std

2
Md X Ps X Tt X Vs Dn

13. Particulate - Probe, Cyclone, and Filter.

C _ £ x 1l gr
an \Y 64.8 mg
m
std
@. m
‘ C = 0.0154 f = gr/dscf
an
v
Tstd
C = gr/dscf x 2.290 = g/dscm

an

14, Particulate - Total.

m 3
c = 0.0154 x —F er/dsct
ao v
Pstd
Cao = gr/dscf x 2.290 = g/dscm

croud

* 528°R, 29.92 "Hg (20°C, 760 mm Hg)



15.

16.

17.

18.

W—

Particulate - Probe, Cyclone, and Filter At Stack Conditions.

= C X Ps (Tstd) X M

at an X
Poea | (T * 460)

d

17.65 x Can X PS x M
Cat = T_ + 460 = gr/CF

- 3
at gr/CF x 2.290 g/m

Particulate - Total, At Stack Conditions.

Cau - 17.65 x Cao X PS X Md - gr/cF
T + 460
s
C = gr/CF x 2.290 = g/m®
au

Particulate - Probe, Cyclone, and Filter.

- 60 min 1 1b
Caw = Can % % * Thr * 7000 gr
C = 0.00857 x C__ xQ = 1lbs/hr
aw an s
Caw = 1bs/hr x 0.4536 = kg/hr

Particulate - Total.

(@]
]

. 0.00857 x C. x Q = 1lbs/hr
ax ao s

(@]
It

] l1bs/hr x 0.4536 = kg/hr
ax

* 528°R, 29.92 "Hg (20°C, 760 mm Hg)



Tg SODA ASH
GRANGER, WYOMING
STACK EMISSIONS SURVEY

AUGUST 1989

FILE NUMBER 8910-160

SOURCE EMISSION CALCULATIONS

Symbol Description Units HEADFRAME HEADFRAME HEADFRAME
Run No. 1 2 3
Date 08/29/89 08/29/89 08/29/89
Begin 0927.5 MDT 1102.5 MDT 1227.5 MDT
End 1030.0 MDT 1205 MDT 1330.0 MDT
Pb barometric pressure "Hg Abs. 23.82 23.82 23.82
‘ (mm Hg) 605.03 605.03 605.03
Pm orifice pressure drop "H20 1.33 1.42 1.35
(mm H20) 33.76 36.15 34.29
Vm volume dry gas sampled cu. ft. 48.822 50.647 49.548
@ meter conditions (cu. m.) 1.382 1.434 1.403
Tm avg. gas meter temp deg. F 88 95 103
(deg. C) 31 35 40
Vmstd volume dry gas sampled dscf 37.640 38.525 37.134
@ standard conditions* (dscm) 1.066 1.091 1.052
Vw total H20 collected, ml 11.5 7.5 8.2
impingers & silica gel
Vwgas volume water vapor scf .543 .354 .387
collected @ standard (scm) .015 .010 .011
conditions¥*
M moisture in stack gas M 1.42 .91 1.03
by volume

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



Source Emission Calculations Tg SODA ASH
FILE NUMBER 8910-160
Symbol Description Units HEADFRAME HEADFRAME HEADFRAME
Run No. 1 2 3
Md mole fraction of dry gas —————-- .9858 .9909 .9897
€02 % .0 .0 .0
02 A 21.0 21.0 21.0
N2 VA 79.0 79.0 79.0
%EA excess air @ sampling % -_— -— -—
point

MwWd 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 28.69 28.74 28.73
stack gas (g/g-mole) 28.69 28.74 28.73
dP's velocity head of "H20 .575 .608 .580
stack gas (mm H20) 14.61 15.45 14.72
Ts stack temperature deg. F 68 77 84
(deg. C) 20 25 29
Ps stack pressure "Hg Abs. 23.85 23.85 23.85
(mm Hg) 605.66 605.66 605.66
Vs stack velocity @ fpm 2769 2873 2825
stack conditions (m/sec) 14.07 14.59 14.35
As stack area sq. in. 695 695 695
’ (sq. met.) .45 <45 .45
Qs dry stack volume @ DSCFM 10537 10802 10477
standard conditions* (dscm/hr) 17902.27 18352.54 17800.68
Qa actual stack gas volume ACFM 13366 13865 13635
: @ stack conditions (cu.m./hr)  22709.00 23556.61  23165.43

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



Source Emission Calculations Tg SODA ASH
FILE NUMBER 8910-160
Symbol Description Units HEADFRAME HEADFRAME HEADFRAME
Run No. 1 2 3
Tt net time of test min. 60 60 60
Dn sampling nozzle in. .227 .227 .227
diameter (m) .006 .006 .006
YA percent isokinetic % 102.62 102.46 101.82
mf particulate - probe, mg 25.7 20.8 26.0
cyclone and filter
mt particulate - total mg - - -
Can particulate - probe, gr/dscf* .0105 .0033 .0108
cyclone and filter (g/dscm) 0241 .0190 L0247
Cao particulate - total gr/dscf* -— -— -—
(g/dscm) —_— —-— -—
Cat particulate - probe, gr/ecf .0083 .0065 .0083
cyclone and filter @ (g/cu.m.) .0189 L0148 .0189
stack conditions
Cau particulate — total @ gr/cf — —_— —_—
stack conditions (g/cu.m.) - - -
Caw particulate -~ probe, lbs/hr .950 770 .968
cyclone and filter (kg/hr) 431 .349 .439
Cax particulate - total 1bs/hr —_— ——
(kg/hr) —- — —

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

Calibration of Equipment



APPENDIX C
Calibration Data

July 19, 1989

DRY GAS METERS

Unit Number Calibration Factor
1 1.028
2 ‘ 1.034
3 1.068

4 1.011



APPENDIX C
Calibration Data

July 19, 1989

PITOT TUBES

Pitot Length Calibration Pitot Length Calibration
(effective length) Factor (effective length) Factor
122-1 High 0.823
Low 0.822
32-1 High 0.833 128-1 High 0.823
Low 0.831 Low 0.821
32-2 High 0.834 132-1 High 0.822
Low 0.831 Low 0.821
46-1 Bigh 0.817 132-2 High 0.820
Low 0.818 Low 0.823
49-1 High 0.814
Low 0.812
49-3 High 0.821
Low 0.821
73-1 High 0.828
Low 0.824
74-1 High 0.820
Low 0.822
96~-1 High 0.828

Low 0.822



Set A

Nozzle Diameter
No. {inches)
1A MIA
2A 0.227
3A 0.253
44 0.321
5A 0.359
6A 0.378
7A 0.446
8A 0.500
9A 0.499
10A 0.576

Set 1

Nozzle Diameter
No. (inches)
I-1 0.130

I-2 0.195

I-3 0.245

I-4 0.310

I-5 0.371

I-6 0.417

-7 0.488

I-8 0.565

1-9 0.614

Calibration Data

July 18, 1989

APPENDIX C

NOZZLES
Set II
Nozzle Diameter
No. {inches)
I1-1 0.123
I1I-2 0.192
1I-3 0.253
I1-5 0.376
I1I-6 0.435
11-9 0.609

Set B

Nozzle Diameter

No. (inches)
1B 0.130
2B 0.178
3B 0.239
4B 0.306
5B 0.358
6B 0.366
7B 0.501

Set III

Nozzle Diameter

No. (inches)
I11i-1 0.130
111-2 0.180
III-3 0.246
I11I-4 0.369
III-5 0.367
I1I-6 0.429
I11-7 0.500
I1I-8 0.558
I11-9 0.611
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APPENDIX D

Field Testing Data
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THMPINGER CATCH

SAPLT NO. /
AMOUNT OF IMP. TID
1UPINGER NO. SOLUTION USED SOLUTION (aml) CONFIGLURATION WEIGHT (urams)

-—

1 Y/ /oo ,470&/,‘/. Final 492.7
Initial _£9¢.¢6
Wt. Gaiq_zji_z___
ﬂ._L‘ jo 55»71714 Final <S55 2
Inicial 5/, 5
. Wt. Gain 3. &
3 [ a v/ — /}ra// Final %9/ 2

4 Initial 489,

Wt. Gain 2z, z

4 g/ //( ¢ by / - S o 0/' / Final &£ 935 <
: Initial £ 37, ¢

Wt. in g, %

t2

Final
Inicial
Wt. Gain

Finzl

Inizial
Wt. Gain

Fiazl

Inicial
Wr. Gein

TOTAL WEIGHT GAIN OF IMPINGERS (grams) /S

DATL: g-29-8 5
R - /,
SIGNATURE: /j%,,.,éw/f %wﬂy
7/ o

ORSAT ANALYSIS RESULTS
Gas Fractional Part fL

Cos N N brer”
Oa )< /,dl./

i
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TMPINGEIR CATCH

SANPLE NO. s
AMOUNT OF IMP., TIP
IMPTHGER YNO. SOLUTION USED SOLUTION (ml) CORFIGURATION WLEIGHT (2rams)
1 J, L. V- x4 /4700/// Final 587, 5
Initizl $7/. 8
Wt. Gain _— 4.3

r2

ﬂ.//' /00) 6’5,—4,/'?1/ Final Sc?ﬁ/?
Inicial «s§/. 5

. Wt. Gain 2 ¢

3 A - /200/' // Final /g9 2
Inicial 45,5

Wt. Gain e, 7
5, Jic 4 e/ — o a/// Final 4222 £
Initial ¢&9 ¢

Wt. Gain Z. 2

~

Final
Initial
Wt. Gain

(o))

Final

Inircial
Wt. Gain

TOTAL WEIGHT GAIN OF IMPINGERS (grams) iz 5

DATE : 2’27"27
STONATURE: Zopibatll A, lihr
7 P
ORSAT ANALYSIS RESULTS

Gasﬁ?;l Part /%M 4/'(,/‘/ 7L

CO2 N
(023 X\, /:1 e

CO/
[

DA :
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SANIPLE
AMOURNT OF IMP. TIP
IVDIWGER NO. SOLUTION USED SCLUTION (ml) CONFIGURATION

IMPINGER CATCH

L NO. 5

Flask

—

| 0. T. jco o f,

T (e ;
il (_'_;A..‘Z)

2 le;Z g ) Qe ér,ﬁcwféﬁé

3 ﬂ/‘/‘/ - S ﬂ///

4 S fiea Se/ — o of s 7.

D
6
&
TOTAL WEIGHT GAIN OF IMPINGERS (grams) 5.z

Final f‘/y J’

Final ¢/é. 3

Initial gz,4.3
Wt. Gain g,

Final YL LT

Inicial v d 7 P d
Wt. Gain o.7

Final £ 53 9
Initial 23,7
Wt. Gain 2,8

Final
Inicial
Wt. Gain

DATE: F-25-57

/\ ’,
SIGNATURE: “Z, /. [ 45;,M4//4/
/ p

ORSAT ANALYSIS RESULTS

Gas Fra\tional P;/irr-t ' /4/” é/f//

CO» \
O') /

o i
|

A




APPENDIX E

Analytical Data



K 2 WEST, Inc. \
PARTICULATE ANALYSIS
Date 5-2 9 -5 7 .
Job No. fﬁ/f ~/ &2
) Nome 7 ¢4 50/4 /%5 4
Location 7, e Moo C/‘/;’ﬂm <
i .Run No. _/___
! Filter No. /< - 2/ FrontWash ‘3_5/;_ mi Impinger 1 Impinger 2
1 Final 0. 6287 5. 199
Initial 2. 6253 /0F./¢ DY P
= s - 29,
s 0039 =34 g.02% 2T Bl
22.3
MF 25 7 mg  MT _ mg
RunNo, _Z__
AFilterNol_/( *Zc 7 Front Wash 3co ‘mi " Impinger Impinger 2
| Final 0. 533 227500
Initial 0. 62%2 Go.r0/2
‘ ~p.0039 37 ©.0)%0=/90D y
f — 2.3 13/en 5
v yd
ME 0. § mg MT mg
Run No, 3
Filter Ng, 12 -2/5 -FrontWash A£2 ml Ampinger 1 Impinger 2
h Final o . Ep5z 997?_;4
nitial 2. 4 24 0 79. 248/ Py
. z =2 2 - 25,
7 00,7/ 20255 ) o Bleak
MF 2 G- 2 mg MT z23.5 mg
! Acetone Blank: D.1 Water Blank
N Final Joo. frorS Final
Volume _ X O O mi Initial,_Joo. £ 00 2 Volume ml Initiad
2 o2/ 3
Blank: _ 2-204 5  mg/ml Toro|Weight/‘ﬁ3/”L Blank: mg/m! TolalWeight j
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APPENDIX F

Plant Operational Data



PRODUCTION DATA

During the test period, the ore throughput serviced by the Mine Headframe

dust collector averaged 278 tons/hr.



APPENDIX G

Chain of Custody
and
Analysis Request



WESTERN ENVIRONMENTAL SERVICES AND TESTING, INC.

Chain of Custody and Analysis Request

Job Number §9/0 -/ © Date(s) Sampled S - A9-& 7
Job Name //4 Soo/s Hs 4 Number of Runs 3
! 4
; Source Location & e, vge /. /Vs/&/ﬂ/‘/‘/_f
ST 7
Unit Tested /3, /%'of/{}ﬁmc
Absorbing Solution/Analysis For
Run Filter Imp 1 Imp 2 Imp 3 Imp 4 Probe
Number Wash
1 vz P, [P, P e
/Q‘Z/é ek s, /?7-.9/'5/' /o /'5?/- /ﬁy/)‘x T2y Ky Cans
2 p~zj O V! iy [ ty !
3 /p _2/ g [ [ te A o/
4
No_:
X
Other
Total Number of Sample Bottles: 7
Total Number of Filters: 3
Comments:

Person Responsible for Samples:

Sample No. Recovered by Date Time Location
1 Zorihl plhe 52555 | poys | 2o 5. 7e
0 B .
2 W/ L By lt §-29-57 |\ y2/5 | o 5,27€
3 47{/4/(//)%;7«;‘1/1/}/ ;“2?"97 /3 Y & 5/‘/6
J
4

Samples Received By ////fa-%%Wor transport Date: z?/’f'/?‘" Time: /520

- Samples Received at Lab by

Samples Analyzed by %y‘, / M

4/85

Date: 2/ /F% Time: /00

A

Date: §¥ —Z?-”Time:

i

5
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APPENDIX H

Resumes of Test Personnel



CURRENT:
04718786 to

present

PROFESSIONAL:
10/24/86 to 04/17/86

03/04/85
to 10/23/86

06/08/84
to 03/03/85

02/01/83
to 06/07/84

10/01/78
to 06/07/81

EDUCATION:

TECHNICAL EXPERIENCE:

CERTIFICATIONS:

PROFESSTONAL
MEMBERSHIPS:

ALAN D. ROYLANCE

Manager of Operations, Western Environmental Services
and Testing, Inc., Casper, WY, and Beaumont, TX; an
environmental monitoring and consulting firm.

Air Quality Supervisor, Western Environmental Services
Western Environmental Services and Testing, Inc.

Laboratory Supervisor, Western Environmental Services
and Testing, Inc.

Field Testing Supervisor, Western Environmental
Services and Testing, Inc.

Senior Technician, Western Environmental Services and
Testing, Inc.

Surveyor, Pioneer Nuclear, Inc., Casper, WY; a uranium
exploration firm

Bachelor of Science in Wildlife Science - Utah State
University, Logan, UT, 1977

Assisted in over 180 source emission surveys in the
western and southwestern United States; assisted in

the set up and maintenance of over 15 ambient .air
networks.

Visible Emissions Evaluator

Air Pollution Control Associztion
Society of Mining Engineers of A.I.M.E.



e e
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b soernd

CURRENT:
04703789

" to present

PROFESSIONAL: <.
05/88 to 04/89

- 11/86 to04/88

06/81 to 09/86
(summers)

05/80 to 01/81
05/79 to 09/79
06/78 to 09/78

EDUCATION:

TECHNICAL EXPERIENCE:

MICHAEL E. REYNOLDS

Senior Technician, Western Environmental Services and

Testing, Inc., Casper, Wyoming, and Beaumont, Texas;
an environmental monitoring and consulting firm.

Downhole Surveyor, Scientific Drilling Intermational,
Casper, Wyoming

Contract Sample Catcher, Exploration Logging, Houston,
Texas

Partner, Custom Contract Haying, Glenrock, Wyoming

Laborer, Lower and Company, Inc., Casper, Wyoming
Laborer, Lower and Company, Inc., Casper, Wyoming
Roustabout, Thatcher and Sons, Inc., Casper, Wyoming

South Dakota School of Mines and Technology, Mining
Engineering, 09/78 to 5/80

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

B.S. Petroleum Engineering, 12/83



Comments:

/6/" 07/94/-’7’;&_“/47(5 . /u.n #
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