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General Chemical Corporation

Section 5.16
Reference #9

acting as agent for General Chemical (Soda Ash) Partners

Green River Soda Ash Operations

P. O. Box 551
Green River, Wyoming 82935-0551
(307)-875-3350 ) ~ P
November 27, |
PL1ONOV 271289
. . el i
Mr. Charlies A. Collins i o
Administrator AlR GUALITY Loviso

Department of Environmental Quality - Air Quality IANIERIGEOMING
Herschier Building

122 West 25th Street

Cheyenne, WY 82002

Dear Mr. Collins:

On September 7, 1989 the Wyvoming Department of Environmental
Quality advised General Chemical ({(Sodéa Ash) Partners of £indings
regarding the GR-3-D and GR-3-E calciner emissions sources. This
letter had reference to an inspection performed bv L. Gribovicz of
the DEQ of these sources on June 28, 1989.

The letter written by the DEQ required that General Chemical {Soda
Ash) Partners perform stack tests for particulate matter on these
sources. In addition, the letter ordered that the opacity monitors
on the stacks be certified in accordance with Performance
Specification I of the WAQSR. The order further stated that
results from the opacity monitors be reported guarterly in
accordance with Section 23 of the WAQSR.

in order to comply with these requirements, the foll lowing
= 13

1

-
-3
-

schecule was utilized:

Event Date Of Compietion
Certification of Opacity Monitors October 24-31, 1989
Testing of GR-3-D and GR-3-I Sources November 3, 1989

Continuous monitoring of the two
November 1, 1989,

indicated sources commenced on

Enclosed are the results of the stack tests performed on the two
units. The results indicate the following:

Source eed Rate Allowable =nissions Tested Emissions
GR-3-D 120 tph 37.2 l1lbs/ar 29.5 it ibs/ar
GR-3-E 230 toh 37.7 lbs/hr 27.1 lbs/hr

Should any guestions develop regarcing this matter, please
advise.




Very

vly Yours,-

4714/(///;;ﬂ$¢/

R.
Pla

cc:

..

nt Manager \ &

. asev

Lee CGribovicz -

Department of Environmental Qualitvy - Air Qua

2.0 Lincolin S=t.
Lander, Wvoming

District

82520

Engineer

lity Division
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STACK EMISSIONS SURVEY
GENERAL CHEMICAL
SODA ASH PLANT
GREEN RIVER, WYOMING

NOVEMBER 1989
CALCINER #1

FILE NUMBER 8910-175

Prepared By:

Western Environmental Services and Testing, Inc.
6756 West Uranium Road
Casper, Wyoming 82604
(307) 234-5511
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STACK EMISSIONS SURVEY
- GENERAL CHEMICAL
SODA ASH PLANT

GREEN RIVER, WYOMING

INTRODUCTION

Western Environmental Services and Testing, Inc. (WEST, Inc.) of Casper,
Wyoming conducted a stack emissions survey at General Chemical’s_Soda Ash
Plant located near Green River, Wyoming, on November 3, 1989. The purpose

of this survey was to determine the emissions of particulate matter from

the Exhaust Stack of the #1 Calciner.

The sampling followed the procedures set forth in the "Wyoming Air Quality

Standards and Regulations™, Wyoming Department of Environmental Quality,

1985; and the Code of Federal Regulations, Title 40, Chapter I, Part 60,

revised July 1, 1989.

8910~-175 -1~
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SUMMARY OF RESULTS

The principal conclusions are as follows:

#1 Calciner — Runs 1, 2, & 3

1. The emissions of particulate matter from the stack were 0.0507 grains
per dry standard cubic foot (18.27 pounds per hour), based on averaging

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

sampling train.

2. The emissions of particulate matter from the stack were 0.0818 grains
per dry standard cubic foot (29.47 pounds per hour), based on averaging

the three tests using the front—half and back-half collections of the

EPA-type sampling train.

8910-175 —o-
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SUMMARY OF RESULTS

#1 Calciner
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0
(Cat) ! 0.0150 ! 0.0153 ! 0.0162
(Caw) ! 17.419 ! 18.146 ! 19.231
0
(Cau) ! 0.0239 ! 0.0246 ! 0.0265
(Cax) ! 27.847 ! 29.182 ! 31.382

~ 7% Volume
grains/cf at Stack Conditions

grains/cf at Stack Conditionms

grains/dscf*
graing/dscf*

Probe, Cyclone & Filter Catch

Total Catch

% Excess Air At Sampling Point
(as reported by plant personnel)

Stack Flow Rate - ACFM
Stack Flow Rate - DSCFM*
% Water Vapor - 7 Volume
% C02 - % Volume

Process Production Rate

Run Number
Particulates

*

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

8910-175
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DISCUSSION OF RESULTS

#1 Calciner = Runs 1, 2, & 3

The three tests for particulates taken on the stack appeared to be valid

representations of the actual emissions during the tests. The indicative
parameters calculated from the field data are in close agreeﬁent. The

moisture percentages were within 0.6 percent of the mean value. The

measured flow rates (Qs) were within 1.5 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 8.8 percent.
The calculated front-half and back-half emissions (pounds per hour), of

particulates from the three tests showed a range of +5.3 percent to —4.6

percent variation from the mean value.

8910-175 ' -4
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DESCRIPTION OF PROCESS OPERATION

At General Chemical's Green River Soda Ash Operation, an electrostatic

precipitator is used to limit point source emissions from the GR-3-D #1

Calciner.

Ore is fed into the calciner via a convéyor belt from storage silos. The
ore is rotated through a kiln where heating, drying and chemical
conversion takes place. Exhaust gases are drawn through the calciner, up

through cyclones and through the precipitator. Following the precipitator,

the exhaust is emitted to the atmosphere via a stack.

8910-175 —5—
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DESCRIPTION OF SAMPLING LOCATION

The sampling ports are located on both circular Dryer Exhaust Stacks
approximately 100 feet above the ground. The sampling was performed from
two ports on the circular stacks located 42 feet 6 inches (7.1 stack
diameters) downstream of the étack inlet, and 12 feet (2.0 equivalent stack
diameters) upstream of the stack outlet. The area of the stack is 4072

square inches. Port and wall thickness is 6-1/2 inches.

8910-175 —6-



SAMPLING AND ANALYTICAL PROCEDURES

The sampling and analytical procedures used followed the procedures out-
lined in the "Wyoming Air Quality Standards and Regulatioﬁs", Wyoming

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

Regulations, Title 40, Chapter 1, Part 60, revised July 1, 1989.

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 five-minute duration ét each of six traverse points were taken

from the two ports using an EPA-type, heated, stainless steel-lined probe.

A total of 12 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 nozzle at the highest recorded vacuum reading during the test.

Final leak-checking was performéd in order té predetermine 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 clear—

ance and the zero manometer reading verified, before and after each test.

8910-175 -7-



The emissions were calculated from gravimetric analysis using the

front~half and back-half collections of the EPA-type sampling train in

accordance with the EPA "New Source Performance Standards”.

Orsat analysis were provided for each test using a grab-type sample.

3
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DESCRIPTION OF TESTS

Personnel from WEST, Inc. arrived at the plant at 0700 hours on Friday,

November 3, 1989. After testing the #2 Calciner stack, the equipment was
moved onto the #1 Calciner Stack and readied for testing by 1300 hours.
Testing on the #1 Calciner began at 1315 hours and continued until the

completion of the three test at 1720 hours.

The equipment was moved off the stack and loaded into the mobile labora-
tory. All of the samples, which had been recovered immediately after each

test, were taken to WEST, Inc.'s laboratory in Casper for further analyses

and evaluation.

Testing on the #1 Calciner at General Chemical's Soda Ash Plant located

near Green River, Wyoming, was completed at 1830 hours on Friday, November

3, 1989.

J E. Meador, Jr. Alan D. Royla e

Viee President Manager of PPerations
8910-175 A -9~
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APPENDIX A

Location of Sampling Points
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APPENDIX A

Location of Sampling Points

The sampling ports on the #1 Calciner are located approximately 100 feet
above the ground. The sampiing was performed from two ports on the
circular stack located 42 feet 6 inches (7.1 stack diameters) downstréam of
the stack inlet, and 12 feet (2.0 equivalent stack diameters) upstream of
the stack outlet. The area of the stack is 4072 square inches. The
location of the sampling points were calculated as follows:

Inside Stack Diameter = 72 inches

Port and Wall Thickness = 6-1/2 inches

Percent Diameter Distanée From
Point Number From Wall Wall (inches)
1 . 4.4 3- 3/16
2 14.7 10- 9/16
3 29.5 21- 1/4
4 70.5 50~ 3/4
5 ' 85.3 61- 7/16
6 95.6 68-13/16

8910-175
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Source Emission Calculations
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Symbol

an

(@]

ao

Cat

au

aw

Nomenclature for Particulate Caliculations

English
Units

in.

gr/dscf

gr/dscf

gr /CF
@ Stack
Conditions

gr/CF
@ Stack
Conditions

lbs/hr

1bs/hr

in.

32.2
ft/sec?

Metric

Units

g/dscm

g/dscm

g/m

g/m’

kg/hr

kg /hr

29.92 "Hg (20°C, 760 mm Hg)

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 Isckinertic

Percent Moisture in the Stack Gas by Velume



[

wnd

I

Svmbol
M

mf

MW_,
air

M

AP
s

Pstd

R

* 528°R,

English
Units

mg

Metric

Units

18 1b/lb-mole

mg

1b/1b-mole

28.95 1b/
lb-mole

1b/lb-mole

"Hg
Absolute

"HZO

Ing
Absolute

"Hzo .
29.92 "Hg

ACFM

DSCFM

21.83 "Hg

ft/1b-mole-°R

mg

g/g-mole

g/g-mole

mm Hg

mm Hgo

mm Hg

mm Hy0
760 mm Hg

m3/hr

dscm/hir

29.92 "Hg (20°C, 750 mm Hg)

Description
Mole Fraction of Dry Gas

Particulate - Probe, Cvclone 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 Conditions

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

Universal Gas Constant
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std

man

Engligh
g
Units

min

528°R

ftd

dscf

fpm

ml

0.0748 1bs/f¢3

1 g/m1

51.63 1bs/ft3

Standard Conditions:

Metric
Unlts“

min

dsem

m/sec

ml

sScm

Volume of Wat
Standard Cond

Description
—~———-=DPcion

Average Gasg Meter Temperature

Net Time of Test

Stack Temperatuyre

Standarg Temperatuyre

Volume of Dr

Y Gas Sampled @ Meter
Conditiong

Volume of Dr

Yy Gas Sampled @ Standarg
Conditiong -

Stack Velocity @ Stack Conditiong

Total water Collected in

Impingers
And Silica Gel

er Vapor Collected @
itions

Density of Air

Density of Water

Density of Manometer 0il

68°F

g (2 » 760 tmn Hg)
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1. Volume

m 1
sta

std

mstd

2. Volume

Example Particulate Calcularions

of Dry Gas Sampled At Standard Conditions.*

m Tsra b + 13 5
T + 460

17.65v | F +136
m

T + 460
m

]
<3

dscf

dscf x 0.028317 - dscnm

of Water Vapor Collected At Standard Conditions.*

= - n" - S
VWOas (Vw gms SO, - gms H,S) 4,0 R Tstd
o
Pstd MHgO 453.6
Vw = 00,0472 (Vw - gms SOz - gms HyS) = scf
gas
Vw = scf x 0.028317 = scm
gas
3. Percent Moisture in Stack Gas
V’
Yoas
pAS = =, = °;
431 7 nay x 100 7
Msed “gas
* 528°7, 29,92 "ug (20°C, 760 mm Hg)
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Mole Fraction of Dry Gas.

. o 100 - 2y

d 100

Average Molecular Weight of Dry Stack Gas.

3 - s - 44 L/ 32 . (w 28 (e 28 )_ 1 1
de = (,aCOZ x 100)+ <,402 X 1—0'6) N2 x 100 )+ #C0 x 100 /= 1b/lb-mole

= g/g-mole

Molecular Weight of Stack Gas.

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

Percent Excess Air At Sampling Point.

#EA = 100 (%0, = 0.5% CO)
0.265 (#N2) - (%02) + 0.5 (%C0O)
Stack Pressure.
"
P = P o+ stack Dr?ssure H-0 = "Hg Absolute
s b 13.6
o= "Hg Abs. x 25.4 = mm Ig
397

(8]
\O
v

(£

"HNg (20°C, 760 mm Hg)
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10.

11.

Stack Velocity At Stack Conditions.

Vs = Cp 60 2g x Pman X Pgrq ¥ Mwair x (Ts + 460) % AP i

X . 2z M
12 : palr X Ps MW x TStd

1
2 T
Vs = 5123.8 C (Ts + 460) X Average EAP)T[ = fpm
P P_x MW A
s
V= fpm x 0.00508 = m/sec

Dry Stack Gas Volume At Standard Conditioms.*

1 Tota Pq
W = Tag Ve XA x My x o x 3
s . std
f 0.123 VS X As x Md x Ps = DSCFM
Qg = T 4460 '
S
Qs = DSCFM x 1.6990 = dscm/hr

Actual Stack Gas Volume At Stack Conditions.

o = Vs ¥ As < ace

‘a 144

Q, = ACFM x 1.6990 = m’/hr
‘R, 20,492 "Hp (20°C, 760 mm Ha)

1/

2
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Percent Isokinetic

Vv

_ ” - mstd X (Ts + 460) x Pstd x 100 x 144
2
M.xT .xP xT xV x n
d std s t s
- 4

1039 v x (T_ + 460)
m s
o o7 std

> . B ‘e 2
N Md x Poox T, x VS Dn

13. Particulate - Probe, Cyclone, and Filter.

m

~ c - f X 1l gr
: an Vn 64.8 mg
’ : “std
. c = 0.0154 ™f = gr/dscf
an <
Vv
Tstd

[—

= o» ) =
Con gr/dscf x 2.290 g/dscu
14, Particulate - Total.
. ¢ = 0.0154 x ot = gr/dsct
ao ' Y
Tstd
-
= T 2.2 = o
C.o gr/dscf % 2.290 = g/dscm
13
'l

i
1o
[¢]

<]
73

R, 29.92 "Hg (20°C, 760 mm Hg)
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15.

16.

17.

18.

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

at = Can pid Ps % (Tstd) x M
(Ts + 460)

d

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

o = gr/CF x 2.290 = g/n’

Particulate - Total, At Stack Conditions.

Cau - 17.65 x Cao X PS X Md - gr/CF
T + 460
s
C = gr/Cr x 2.290 = g/m3
au

Particulate - Probe, Cyclone, and Filter,

60 min 1 1b
< )

Caw = Can ® Qs * T nr * 7000 gr
o = 0.00857 x C__xQ_ = 1lbs/hr
aw _ an s

v = lbs/hr x 0.4536 = kg/hr

Particulate - Total.

Cav = J.00837 = Co QS, = 1Us/ur
- L3

(@)
H

s le/h’f pee 0-4536 = kg/}ﬁr

8°R, 29.92 "Hg (20°C, 760 mm ig)



——

-1

| WSS A S

B bowen fend

GENERAL CHEMICAL

SODA ASH PLANT
GREEN RIVER, WYOMING
STACK EMISSIONS SURVEY

NOVEMBER 1989

FILE NUMBEWR 8910-175

SOURCE EMISSION CALCULATIONS

Symbol Description Units CAL. #1 CAL. #1 CAL. i1
Run No. 1 - 2 3
Date 11/03/89 11/03/89 11/03/89
Begin 1315 MST 1446 MST 1618 MST
End 1418 MST 1549 MST 1720 MST
Pb barometric pressure "Hg Abs. 23.32 23.32 23.32
(mm Hg) 592.33 592.33 592.33
Pm orifice pressure drop "H20 1.09 1.04 1.01
(mm H20) 27.73 26.52 25.61
Vm volume dry gas sampled cu. ft. 42.097 41.674 41.537
@ meter conditions (cu. m.) 1.192 1.180 1.176
Tm avg. gas meter temp deg. F 97 99 100
(deg. C) 36 37 38
Vmstd volume dry gas sampled dscf 31.189 30.793 30.627
@ standard conditions* (dscm) .883 .872 .867
Vw total H20 collected, ml 349.5 338.9 339.7
impingers & silica gel
Vwgas volume water vapor scf 16.496 15.996 16.034
collected @ standard (scm) ‘ 467 .453 454
conditions*
M moisture in stack gas % 34.59 354.19

by volume

34.36

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

GENERAL CHEMICAL
FILE NUMBER 8910-175

Symbol Description Units CAL. #1 CAL. #1 CAL. #1

Run No. 1 2 3

Md mole fraction of dry gas ~—————— 6541 .6581 .6564

co2 4 13.6 14.0 12.8

02 % 9.0 8.8 9.4

N2 y4 77.4 77.2 77.8

%EA excess air @ sampling Z 78 75 84
point

MWd molecular weight of 1b/1b-mole 30.54 30.59 30.42

dry stack gas (g/g-mole) 30.54 30.59 30.42

MW molecular weight of ‘1b/1b-mole 26.20 26.29 26.15

stack gas (g/g-mole) 26.20 26.29 26.15

dr's velocity head of "H20 .883 .920 .918

stack gas (mm H20) 22.44 23.37 23.33

Ts stack temperature deg. F 421 422 422

(deg. C) 216 216 217

Ps stack pressure “"Hg Abs. 23.29 23.29 23.29

(mm Hg) 591.58 591.58 591.58

Vs stack velocity @ fpm 4782 4871 4878

stack conditions (m/sec) 24.29 24.74 24.78

As stack area sq. in. 4072 4072 4072

(sq. met.) 2.63 2.63 2.63

Qs dry stack volume @ DSCFM 41414 42423 42340

standard conditions* (dscm/hr) 70362.87 72075.86 71935.48

Qa actual stack gas volume ACFM 135226 137741 137944

@ stack conditions (cu.m./hr) 229749.34 234021.24 234366.73

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



i ol

[SR—

[

(USRS W S A

Boaoes

Source Emission Calculations

GENERAL CHEMICAL
FILE NUMBER 8910-175

Symbol Description Units CAL. #1 CAL. #1 CAL. #1
Run No. 1 2 3
Tt net time of test min. 60 60 60
Dn sampling nozzle in. <245 .245 «2545
diameter (m) .006 .006 .006
%1 percent isokinetic % 108 .82 104.88 104.52
mf particulate - probe, mg 99.4 99.8 105.4
cyclone and filter -
mt particulate - total ng 158.9 160.5 172.0
Can particulate - probe, gr/dscf* L0491 .0499 .0530
cyclone and filter (g/dscm) 1124 <1143 C L1214
Cao particulate - total gr/dscf* .0785 .0803 .0865
(g/dscm) .1797 .1838 .1981
Cat particulate - probe, gr/ef .0150 .0153 .0162
cyclone and filter @ (g/cu.m.) .0343 .0351 .0371
stack conditions
Cau particulate - total @ gr/cf .0239 .0246 .0265
stack conditions (g/cu.m.) .0548 .0564 .0606
Caw particulate - probe, lbs/hr 17.419 18.146 19.231
cyclone and filter - (kg/hr) 7.901 8.231 8.723
Cax particulate - total 1bs/hr 27.847 29.182  31.382
(kg/hr) 12.631 13.237 14.235

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

1

APPENDIX C
Calibration Data

July 19, 1989

DRY GAS METERS

Calibration Factor
1.028
1 1.024
1.068

1.011
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APPENDIX C
Calibration Data

July 18, 1989

NOZZLES
Set A Set B
Nozzle Diameter Nozzle Diameter
No. (inches) No. (inches)
1A MIA ‘ 1B 0.130
2A 0.227 ‘ 2B 0.178
3A . 0.253 3B 0.239
4A 0.321 4B 0.306
5A 0.359 5B 0.358
6A 0.378 6B 0.366
7A 0.446 : 7B 0.501
8A 0.500
9A 0.499
10A 0.576
Set I Set II Set III
Nozzle Diameter Nozzle Diameter Nozzle Diameter
No. (inches) No. (inches) No. (inches)
I-1 0.130 I1-1 0.123 I1I-1 0.130
I-2 0.195 1I-2 0.192 I11-2 0.180
I-3 0.245 ‘ I1-3 0.253 I1I-3 0.246
I-4 0.310 11-4 0.312 I11-4 0.369
I-5 0.371 I1-5 0.376 III-5 0.367
I-6 0.417 II-6 0.435 I11-6 0.429
I-7 0.488 I1-7 0.496 I11-7 0.500
I-8 0.565 I1-8 0.561 I11-8 0.558
I-9 0.614 11-9 0.609 I11-9 0.611

Boampripivin S
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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 High 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



APPENDIX D

Field Testing Data
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IMPINGER CATCH

IMPINGER AMCUNT GF IMP, TIP
NG, SCLUTICN USED SOLUTION (ml) COMFIGURATICY

-~ e b b -

© WEIGHT

{grams:

1 D.Z. /e //71;5/"./-

S
\~

1ee G Sm 4

w

l7j)/ — /hvaﬁoz%

4 533424;¢55// - ,¢7oay9 /?

(&3]

Flask Cﬁ

TOTAL WEIGHT GAIN CF IMPIHGERS (grams) 377 5

Einal ngs.¢
Initial__g52.2
Wt. Gain 272 ¢

Final __¢g2o- 5
Initial _§¥c.3
Wt. Gain_4 ¥ .2

Fipal &7, 0
Initial_<<%. 9
Wt. Gain__ ¢ .8 '

Final_ pv2 3
Initial_ 039 .¢%
Wt. Gain_y2.¢

Final
Initial
Wt. Gain

Final
Initial
WT. Gain

Final
Initial
Wt. Gain

DATE: )/ -3-59

STGNATURE: Wzﬁ 4%/«»4/5’/‘/

ORSAT ANALYSIS RESULTS
Gas Fractional Part

cca__ /3 &
D J o
o 2. &
N2 5)9'f/

SIGNATURE: WWA/ DATE:

ys- 3-89

/ v S
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. 0.z oo Y-cl s F o g s
' S / V. AR Tipal £7¢.
Initiay _&£r 5.8
We, Gain_2¢e.7
Q. L lee G Sm /7Y Finail cod. 2
Injsini €957
Wt. Gain_$2.3
3 2y - Mol 7 Final _ $/3.8
/ Initial__<geé.2
Wt. Gain 2. ¢
4 5'.//24 G / - //7.7&//' / Final 25/./
initial_23%. &8
Wt. Gain_/Z2.7
5 Final
“"Initial
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) Final
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Flask & Final
initial
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IHPIHGER CATCZH

[35)

CHPINGER AMCUNT OF P, TIP WETCHT
2CLUTIoH LESED SOLUTION (ml) SOUEIAURATION  arams
~ - ’
i i - - g
PR /&< //7:rc"?/’f- cinal (}'(52 2

initiatee.C
Wt, 2ainds%.£

g L. jee G S5m 74 inai._ ¢2273

/’fa,//% Finai &5 2
Initial_<22.2
Wt. Gain__ S. S5

M odli Z Final 25/ 5
Initial_2 %2 5
Wt. Gain___ 5.3

L7f§/ -
/

5ﬂbc4'ét»/ _

Ty

N
fu

Final

Initial
Wt. Gain

Final

Initial
wt. Gain

GAIN CF IMPINGERS (grams) 337. 0

DATE: //-3-87

SISHATURE: _ZoppekafZ M
- /

ORSAT ANALYSIS RESULTS
Gas rracticnal Part

Con /2.5

Do ?' 7/
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Analytical Data



V 3 WEST, Inc.

T7 A ntf
//_/7_ § ? PARTICULATE AN 1LYSIS

Dote

JobNo, FF/0 - /05

Nome G encra/ Choy)c a /

Locction Ca Je/wer 2/
Run No. _/
. FilterNo.L?'_g_’.? FrontWash 2.7__; ml trrpinger Impirger2
Bocl (ater )2och weas 4
Final o hdos - X AN 495-0"373/6 /af(; ;5’/5'
1 el 2.627% (¢%. ¢200 ;9-5/‘33 /67,7342
006023 60 2 o%/) = &/ 0 oY032 403 )
2:0%/ -7.9 /3/6»1/< - N 13 ok 022 ‘_J:]/“y
39.2 352 20. 3
MF 77 < mg MT /589 mg
RunNo. _ &
.FiherNo‘.;ﬁ.____"'} 75 Front Wash _#2€_ 'ml " impingerd— impinger2
Gofe w./,fr/ SRk weas 4
Final 07¢5V Jjo 70?/ CS5Cm . DS wm /
. I
Initial 0.42%7 . jo7. $232 Z//oo/,/z;; //;3 ;35;;/0
¢. 0655 =4S, o 0389 2357 0323313 189
: - /.C g/ea//< 7 Y. 79 S 0287~ 2. ‘/}/o’/é
37,3 32.2 T
P MF 775 mg MT_ /&4 K mg
RunNo. _.%
Filter No, p-359 _FrontWash 352 ml fmpifger 1 dropi
N Baec/k walZer Becle wass
Final 0. 0426 Jof. 6353 6257';;0 FS o~/
Initial & 6230 /()7 57}2 1/2.-??.?7/2 /:f//. ;:Zl/{
0. 067970497 RN P 503052325, | 0-03oyiioy |
—75Z = ./ Buk - 0 SPals
MF _ Jog &/ mg MT ,/92. ] i mg 3¢.7 299
and
Yy Acetone Blank: D.l.Water Blchk
% Final /2¢.0//& Final /500 22 I3
Velume 20° m/ Initial /e&.p/08 Volume 10 ml initied 00. $2A4E
0. 9PF oc.oe/l/
;::J
JLB]Onk: o.00 ?/ mg/m' Tolcheigh-t 2. 5:"1 [ qunk: o, 06 5.( mg/ml To[olWeight /: /’Hf j
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Operations Summary - GR-3-D #1 Calciner

Emission Tests of 11/03/E¢

Process Data - Mean Values
Stack Temp., Ore Temp., Feed Rate, Gas Usage,
deg. C deg. C tons/hr X% MMSTU/HR
Test #1 226 181 120 115.3
Test #2 233 198 120 118.5
Test ¥#3 234 189 120 111.0

Screen Fractions

Feed Ore
+1/2 +3/8 +1/4 +1/8 -1/8
Test ¥1 8.5 27.9 27 17 18.6
Test %2 6.6 16.8 23.86 23.8 28.2
Test %3 8.5 18.1 25.5 22.8 25.1
S8icarbonate Analyses - Discharge Ore
% NaHCO3 % NaOH

Test #1 0.34 o]

Test #2 0.32 o]

Test #3 0.56 0

** Rate represents average rate for unit, maximum rates are approximately
125

associated bicarbonate residuals, and ore availability

- 140 tph. Operating rates are variable depending on ore sizing,



- Precipitator Summary - GR-3-D #1 Calciner
Mean Values
Volts, Milldamps, Amps,
A.C. D.C. A.C.
Test #1
Inlet 332 245 51
Center 275 1030 157
— Outilet 308 880 152
Test #2
Inlet 345 : 290 54
] Center 303 1025 157
N Qutlet 303 880 151
-y Test ®3 .
inlet 310 250 63
‘ Center 302 1045 157
. Qutiet 305 865 151
F




' 1 CALCINER
CUOMPLIANCE TEST NO. 1

DATE 891103
CART TIME 13:186
}O TIME 14:18

3 Upacity

i2.
18,
iz,
18.
1 v,
15.
14,
13.
12.
13.
12.
12.
1.
- i2.
‘ 18,
13.
16.
13.

’ ' 12,
13.
- 12.

13.
2.
13.
13.
14.
14.
12.
12.
13.
i2.
13.
12.
1S.
11.
16.
1.
12.
12.
13.
1.
2.
1.
: 13,
12.
e 15.
15.
4.
12.
14.
12.
13.
- 12.
13.
12.
13.
15.
16.5
12.2
13.3
11.8
13.4
2.2
17.2

; N . . o

wad

5 n NwWo WL =N O
POWOPONOLEPONWNDWWUNOUOV ILV0POCOOCBNWIWWHLEDPEAIDPNAOW DO —~ 1)
[

| SO

NO. of SAMPLES 64
MEAN 14.0

STD. DEV. 1.8

COEFF. VAR. 11.3



vd

OATE 881103
14:47

Tlme
TIME

16:

NO.

S0

of SAMPLES

S1D.

COEFF.

MEAN

DEV.

VAR.

1 CALCINER
COMPL]IANCE TEST NO.

% Opacity

12.8
1.
1%
11.
12.
12.
17.
17.
13.
11
12
1.
12.
I,
12.
11.
13.
16.
13
12.
13
il
13.
12.
13.
1
13.
17
5.
1M
13
12
16.
12.
13.
13
12
13.
17
11
11.
11.
12.
11
i2.
1%,
12.
16.
12
13.
12
1.
12.
12.
12
11.
12.
11.
14.
3.
12.
1.
14,
1.

OV PN I s WO 2 VWP BPDWOVOPOD PN APYWAWO IS ODONH OO WW =PIV oI ODONES 0o

.

.

. . .

.

64

2



DATE 881103

ART TIME 16:1¢
RO  TIME 17:21

7]
K]

-

-y

-

Avd

NO. o+ SAMPLES

MEAN
STD. DEvV.
COEFF. VAR.

]
]
L

1 CALCINER
COMPLIANCE TEST NO.

% Opacity

15.8
12.4
13.6
13.9
13.5
12.86
17.2
12.9
1.8
14.7
13.2
12.5
13.4
12.7
1401
13.1
14.4
18.0
13.2
74.0
13.8
11.9
13.4
12.1
13.2
12.0
13.5
14.8
12.7
17.6
18.2
11.7
12.5
12.1
1.7
11.9
12.4
14.3
12.4
1.3
15.2
3.6
13.1
12.3
13.8
12.2
13.5
14.2
13.5
12.4
13.3
4.7
13.0
11.9
13.0
12.0
12.6
12.9
16.5
11.8
14.9
13.0
13.1

63

3.
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WESTERN ENVIRONMENTAL SERVICES AND TESTING, INC.

Chain of Custody and Analysis Request

Job Number §90 -2 5 Date(s) Sampled //-3-87
Job Name berrera) Chesi/ca / Number of Runs 51
Source Location &ypen Hiver LF
Unit Tested Co/e,/wer 2/
Absorbing Solution/Analysis For
Run Filter Imp 1 Imp 2 Imp 3 Imp 4 Probe
Number Wash
oL 10T S il et
1 .
-390 it o T e e,
P 1 p-35% % ‘- " - -
3 /P-359 A ' Y o e
4
No_: ’
X
Other

Total Number of Sample Bottles:
Total Number of Filters:

Comments:

Person Responsible for Samples: MW
7 4

Sample No. Recovered by Date Time Location
1 1-3-85 | 1430 | 22 1 i
9 /1355 | /4620 | B st
3 /0-3-97 (1 73Y |po 2 te
A .

Samples Received Byﬂ%}&tor transport

Samples Received at Lab by

Samples Analyzed by

4/85

o V.

Date:

//-3-87 Time: /§ 3O

M Date: y/-6-%7 Time: o gP &

Date: // /2-€9Time:
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APPENDIX H

Resumes of Test Personnel



B B L3

CURRENT :
0&703789

to present

PROFESSIONAL:
05/88 to 04/89

11/86 tod4/88
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 International,
Casper, Wyoming

Contract Sample Catcher, Exploration Logging, Houston,
Texas

Parther, Custom Contract Haying, Glenrock, Wyoming

Laborer, Lower and Cdmpany, Inc., Casper, Wyoming
Laborer, Lower and Company, Inc., Casper, Wyoming
Roustabout, Thatcher and Soms, Inc., Casper, Wyominé

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



-

CURRENT:
07717789

to present

PROFESSIONAL:
to 89

Summer 1979
Summer 1978

EDUCATION:

TECHNICAL EXPERIENCE:

NIELS L. RASMUSSEN

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

Logging Geologist, Exlog Central Area, Houston, Texas
Thatcher and Sons, Glenrock, Wyoming
Blackhills Bentonite, Casper, Wyoming
Exlog 0il Field Familiarization School, Houston Texaé

Bachelor of Science in Geology, University of Wyoming,
Laramie, Wyoming, May 1980

Associate Arts in Liberal Arts, Eastern Wyoming
College, Torrington, Wyoming, May 1977

Assisted in over 50 source emissions surveys and the
maintenance of various ambient air networks, run
various methods for sample analyses in the laboratory
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STACK EMISSIONS SURVEY
GENERAL CHEMICAL
SODA ASH PLANT
GREEN RIVER, WYOMING

NOVEMBER 1989
CALCINER #2

FILE NUMBER 8910-175

Prepared By:

Western Environmental Services and Testing, Inc.
6756 West Uranium Road
Casper, Wyoming - 82604
(307) 234-5511
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STACK EMISSIONS SURVEY
GENERAL CHEMICAL

SODA ASH PLANT -

GREEN RIVER, WYOMING

INTRODUCTION

Western Environmental Services and Testing, Inc. (WEST, Inc.) of Casper,
Wyoming conducted a stack emissions survey at General Chemical's Soda Ash
Plant located near Green River, Wyoming, on November 3, 1989. The purpose

of this survey was to determine the emissions of particulate matter from

the Exhaust Stack of the #2 Calciner.

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

1985; and the Code of Federal Regulations, Title 40, Chapter I, Part 60,

revised July 1, 1989.

8910-175 -1-



SUMMARY OF RESULTS

The principal conclusions are as follows:

#1 Calciner - Rums 3, 4, & 5

The emissions of particulate matter from the stack were 0.0463 grains
per dry standard cubic foot (18.54 pounds per hour), based on averaging

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

sampling train.

2. The emissions of particulate matter from the stack were 0.0677 grains
per dry standard cubic foot (27.10 pounds per hour), based on averaging

the three tests using the front-half and back-half collections of the

EPA-type sampling train.

8910~175 —-



SUMMARY OF RESULTS

#2 Calciner
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DISCUSSION OF RESULTS

#1 Calciner - Runs 3, 4, & 5

The three tests for particulates taken on the stack appeared to be valid
representations of the actual emissions dﬁring the tests. The indicative
parameters calculated from the field data are in close agreement. The
moisture percentages were within 2.1 percent of the mean value. The
measured flow rates (Qs) were within 3.2 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 6.4 percent.
The calculated front-half and back-half emissions (pounds per hour), of

particulates from the three tests showed a range of +13.8 percent to -18.7

percent variation from the mean value.
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DESCRIPTION OF PROCESS OPERATION

At General Chemical's Green River Soda Ash Operation, an electrostatic

- precipitator is used to limit point source emissions from the GR-3-D #1

Calciner.

Ore is fed into the calciner via a conveyor belt from storage silos. The
ore is rotated through a kiln where heating, drying and chemical
conversion takes place. Exhaust gases are drawn through the calciner, up

through cyclones and through the precipitator. Following the precipitator,

the exhaust is emitted to the atmosphere via a stack.

8910-175 -5-
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DESCRIPTION OF SAMPLING LOCATION

The sampling ports are located on both circular Dryer Exhaust Stacks
approximately 100 feet above the ground. The sampling was performed from
two ports on the circular stacks located 42 feet 6 inches (7.1 stack
diameters) downstream of the stack inlet, and 12 feet (2.0 equivalent stack
diameters) upstream of the stack outlet. The area of the stack is 4072

square inches. Port and wall thickness is 6-1/2 inches.

8910-175 -6
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SAMPLING AND ANALYTICAL PROCEDURES

The sampling and analytical procedures used followed the procedures out-—
lined in the "Wyoming Air Quality Standards and Regulations”, Wyoming

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

Regulations, Title 40, Chapter 1, Part 60, revised July 1, 1989.

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 five-minute duration at each of six traverse points were taken

from the two ports using an EPA-type, heated, stainless steel-lined prqbe.

A total of 12 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 nozzle at the highest recorded vacuum reading during the test.

Final leak-checking was performed in order to predetermine 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 clear—

ance and the zero manometer reading verified, before and after each test.

8910-175 -7



The emissions were calculated from gravimetric analysis using the
front-half and back-half collections of the EPA-type sampling train in

accordance with the EPA "New Source Performance Standards”.

Orsat analysis were provided for each test using a grab-type sample.

8910-175 ~8~



DESCRIPTION OF TESTS

Personnel from WEST, Inc. arrived at the plant at 1300 hours on Thursday,

November 2, 1989. After meeting with plant personnel, the equipment was

moved onto the #2 Calciner Stack and readied for testing by 1730 hours.
Testing on the #2 Calciner began at 1745 hours and continued until the
completion of the Run 2 at 2120 hours. These tests were voided due to

sample equipment problems. The equipment was secured for the night at 2200

hours.

Personhel from WEST, Inc. arrived at the plant at 0700 hours. The
equipment was readied for testing by 0800 hours and testing began, at 0813

hours. Testing continued until the completion of run 5 at 1238 hours.

The equipment was moved off the #2 Calciner and onto the #1 Calciner Stack.
All of the samples, which had been recovered immediately after each

test, were taken to WEST, Inc.'s laboratory in Casper for further analyses

and evaluatiom.

Testing on the #2 Calciner at General Chemical's Soda Ash Plant located

near Green River, Wyoming, was completed at 1300 hours on Friday, November

3, 1989.
J E. Meador, Jr. Alan D. Roylan
Vi{de President Manager of Opé€rations

8910-175 ~9-
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APPENDIX A

Location of Sampling Points

The sampling ports on the #2 Calciner are located approximately 100 feet
above the ground. The sampling was performed from two ports on the
circular stack located 42 feet 6 inches (7.1 stack diameters) downstream of
the stack inlet, and-12 feet (2.0 equivalent stack diameters) upstream of
the stack outlet. The area of the stack is 4072 square inches. The
location of the sampling points were calculated as follows:

Inside Stack Diameter

72 inches

Port and Wall Thickness 6=1/2 inches

Percent Diameter Distance From
Point Number From Wall Wall (inches)
1 ' v 4.4 3- 3/16
2 14.7 10- 9/16
3 29.5 21- 1/4
4 70.5 50- 3/4
5  85.3 ' 61- 7/16
6 95.6 68-13/16

8910-175
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Nomenclature for Particulate Calculations

English
Svmbol Units
A in.*
s
Can gr/dscf
Cao gr/dscf
C gr/CF
at @ Stack
Conditions
c gr/CF
av @ Stack
Conditions
1bs/hr
aw
C 1bs/hr
ax
C
P
D in
n
ZEA
g 32.2

ft/sec?

* 528° R, 29.92 "Hg (20°C,

Metric
Units

g/dscm

g/dscm

g/m

g /m’

kg/hr

kg/hr

760 mm Hg)

Descripntion

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 Hoisture in the Stack Gas by Voiume



s

1

T —

Svmbol

MW _.
air

MW

AP
s

Pscd

English
Units

mg

18 1b/1b-mole

mg
1b/1b-mole

28.95 1b/
1b-mole

1b/1b-mole

|ng
Absolute

"HZO

"Hg
Absolute

"HZO
29.92 "Hg

ACFM

DSCrM

21.83 "Hg

ft¥/1b-mole-°R

.92 "Hz (20°c,

Metric

Units

mg

g/g-mole

g/g-mole

mn Hg

mm Hgo

-

mm Hg

mm H,0

760 mm Hg

m¥/hr

dscm/hr

760 mm Hgz)

Descrintion
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 Conditions

Stack Gas Volume At 29.92 "Hz, 523°R, Drv

Universal Gas Constant



Svmbol

Ll

+J

Tstd

v
mstd

man

English
Units

min

528°R

£t

dscf

fpm

scf

0.0748 1lbs/ft?

1 g/ml

51.63 1lbs/ft?

Metric

Units

°C

min

°c

293°K

dscm

m/sec

ml

scm

Standard Conditions:

Description

Net Time of Test

Stack Temperature

Standard Temperature

Volume of Dry Gas Sampled @ Meter
Conditions :

Volume of Drv 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)
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1. Volume

m
std

mstd

m
std

2. Volume

gas

\Y
w
gas

of

Example Particulate Calculations

Dry Gas Sampled At Standard Conditions.*

—_— P -
m
v Tsed —] Py + 738
Tm + 465—} Pstd
P
m

Pb * 13.6§

T + 460
m

17.65 V

dscf

dscf x 0.028317 -~ dscm

Water Vapor Collected At Standard Conditions.*

(VW - gms SO, - gms H,S) o R T

Pstd MHZO 453.6

0.0472 (Vw - gms SO> ~ gms HyS) = secf

scf x 0.028317 = scm

3. Percent Moisture in Stack Gas.
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Mole Fraction of Dry Gas.

M. o 100 - mi
d 100

Average Molecular Weight of‘Dry Stack Gas.

oo e ).
de —(/°C02 Xl—oo- + \/;Oz x

32

100

Molecular Weight of Stack Gas.

MW = MWd X Md + 18 (I—Md)

)+ (7N — (7co
N2 2700 /7 \*

1b '
lb-mole = g/g-mole

Percent Excess Air At Sampling Point.

“EA = 100 (%0, - 0.5% €O)

0.265 (%N2) =~ (%02) + 0.5 (%CO)

Stack Pressure.

stack pressure "H,0

s b 13.6

P = "Hg Abs. x 25.4 = mm Hg

8°R, 29.92 "Hy (20°C, 760 mm Hg)

= "Hg Absolute

s

ot
o
(@]

1b/1b-mole

g/g-mole
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10.

11.

Stack Velocity At Stack Ceanditions.

¢ AP
v, = Cp 60 28 X Prap ¥ Psrq X Mwair * (Ts *+ 460) x oF s

12xp ., =P xMWxT .
air s std

f 19 -
- (T_ + 460) | * T
s 5123.8 C s x Average| (AP) = fpm
P P, X MW — .

<
[

<}
]

fpm x 0.00508 = m/sec

Dry Stack Gas Volume At Standard Conditioms.#*

T p
_ 1 std s -
Q = Tag Ve XAy x My xm—om x5

s . std

: 0.123 Vs x As X Md X Ps = DSCFM
Q. T 4460
s
Qs = DSCFM x 1.6990 = dscm/hr

Actual Stack Gas Volume At Stack Conditions.

_ Vs XA aem
R 144
Qa = ACTM x 1.6990 = m3/hr
8°R, 29.92 "Hg (20°C, 760 mm Hg)

1/

2



12, Percent Isokinetic

V A - -~
oy = Mg X (TS + 460) x Pstd x 100 x 144
D
Md X Tstd,x PS X Tt X VS X 4n v

1039 Vm X (TS + 460)
91 _ std

. 2
Md b9 PS X Tt X Vs Dn

13. Particulate - Probe, Cyclone, and Filter.

c - P ox 1 gr
an v 64.8 mg
m
std

m
C = 0.0154 f = gr/dscf
an

\Y

Bsra
Can = gr/dscf x 2.290 = g/dscm

14, Particulate - Toial.

m
c = 0.0154 x —t— = erfdscf
ao \Y

mstd
C., = gr/dscf x 2.290 = g/dscnm

* 528°R, 29.92 "Hg (20°C, 760 mm Hg)
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15.

16.

17.

18.

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

= C X Ps (Tstd) x M

at an X —=
Pstd (LS + 460)

d

17.65 x C XxXP xM
an s

cat- = Ts + 480 = gr/CF

- Q = o/m3
at gr/CF x 2.290 g/m

Particulate - Total, At Stack Conditions.

Cou = 70 X G X By X My = gr/CF
T + 460
s
C = gr/CF x 2.290 = g/m3
au

Particulate - Probe, Cyclone, and Filter.

_ . . 60 min _’ 1 1b
Caw = Cap ¥ U *The ¥ 7000 gzr
C = 0.00857 x C_ xQ = 1lbs/hr
aw an s
Caw = 1bs/hr x 0.4536 = kg/hr

Particulate - Total.

B N adind

= Ve uliissd N

(@]
v

< G, = Lbs/hr

(@]
i

lbs/hr x 0.4336 = kg/hr

* 528°R, 29.92 "Hg (20°C, 760 mm lig)
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GENERAL CHEMICAL

SODA ASH PLANT
GREEN RIVER, WYOMING
STACK EMISSIONS SURVEY

NOVEMBER 1989
FILE NUMBEWR 8910-175

v

SOURCE EMISSION CALCULATIONS

Symbol Description Units CAL. #2 CAL. #2 CAL. #2
Run No. 3 4 5
Date 11/03/89  11/03/89 11/03/89
Begin 0813 MST 1006 MST 1136 MST
End 0917 MST 1108 MST 1238 MST
Pb barometric pressure "Hg Abs. 23.32 23.32 23.32
(mm Hg) 592.33 592.33 592.33
Pm orifice pressure drop "H20 1.23 1.32 1.33
(mm H20) 31.22 33.55 33.76
Vm volume dry gas sampled cu. ft. 44.554 46.993 46.803
@ meter conditions (cu. m.) 1.262 1.331 1.325
Tm avg. gas meter temp deg. F 94 97 99
(deg. C) 35 36 37
Vmstd volume dry gas sampled dscf 33.215 34.852 34.611
@ standard conditions#* (dscm) .941 .987 .980
Vw total H20 collected, ml 308.0 318.0 333.7
impingers & silica gel
Vwgas volume water vapor . scf 14.538 15.010 15.751
collected @ standard (scm) 412 425 446
conditions*
AL moisture in stack gas yA 30.44 30.10 31.27
by volume

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

GENERAL CHEMICAL
FILE NUMBER 8910-175

Symbol Description Units CAL. #2 CAL. #2 CAL. #2

Run No. 3 4 5

Md mole fraction of dry gas  —————- 6956 .6990 .6873

Cco2 Z 13.0 13.2 11.0

02 % 10.0 9.0 11.4

N2 % 77.0 77.8 77.6

%#EA excess air @ sampling % 96 77 124
point

MwWd molecular weight of 1b/1b-mole 30.48 30.47 30.22

dry stack gas (g/g-mole) 30.48 30.47 30.22

MW molecular weight of 1b/1b~mole 26.68 26.72 26 .40

stack gas (g/g-mole) 26.68 26.72 26 .40

dP's velocity head of "H20 .93¢9 1.034 1.049

stack gas (mm H20) 23.85 26.27 26 .65

Ts stack temperature deg. F © 417 418 418

(deg. C) 214 215 214

Ps stack pressure "Hg Abs. - 23.24 23.24 23.24

(mm Hg) 590.27 590.27 590.27

Vs stack velocity @ fpm 4885 5125 5191

stack conditions (m/sec) 24 .81 26.03 26 .37

As stack area sq. in. 4072 4072 4072

(sq. met.) 2.63 2.63 2.63

Qs dry stack volume @ DSCFM 45093 47472 47299

standard conditions* (dscm/hr) 76612.21 80655.25 80361.75

Qa actual stack gas volume ACFM 138128 144913 146793

@ stack conditions (cu.m./hr) 234678.79 246207.30 249401.95

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

GENERAL CHEMICAL
FILE NUMBER 8910-175

Symbol Description Units’ CAL. #2 CAL. #2 CAL. #2
Run No. 3 4 5
Tt net time of test min. 60 60 60
Dn sampling nozzle in. <245 .245 «245
diameter (m) .006 .006 .006
il percent isokinetic % 106 .43 106.08 105.73
mf particulate - probe, mg 84.1 117 .4 107.8
cyclone and filter
mt particulate - total mg 125.0 170.3 156.8
Can particulate - probe, gr/dscf* .0390 .0519 .0480
cyclone and filter (g/dscm) .0893 .1188 .1098
Cao particulate - total gr/dscf* .0580 .0752 .0698
(g/dsem) .1327 .1723 .1598
Cat particulate - probe, gr/cf .0127 .0169 .0154
cyclone and filter @ (g/cu.m.) .0290 .0388 .0353
stack conditions
Cau particulate - total @ gr/cf .0189 .0246 .0224
stack conditions (g/cu.m.) 0432 .0563 .0513
Caw particulate - probe, lbs/hr 15.069 21.105 19.443
cyclone and filter (kg/hr) 6.835 9.573 8.819
Cax particulate - total 1bs/hr 22.397 30.614 28.280
(kg/hr) 10.159 13.887 12.828

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

Calibration of Equipment
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Unit Number

1

APPENDIX C
Calibration Data

July 19, 1989

DRY GAS METERS

Calibration Factor
1.028
| 1.024
1.068

1.011
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APPENDIX C
Calibration Data

Julv 18, 1989

NOZZLES
Set A Set B
Nozzle Diameter Nozzle Diameter
No. (inches) No. (inches)
1A MIA ' 1B 0.130
2A 0.227 2B 0.178
3A 0.253 3B 0.239
4A 0.321 4B 0.306
5A 0.359 5B 0.358
6A 0.378 ' 6B 0.366
7A 0.446 7B 0.501
8A | 0.500
9A 0.499
10A 0.576
Set I Set II Set III
Nozzle Diameter Nozzle Diameter Nozzle Diameter
No. (inches) No. (inches) No. (inches)
I-1 0.130 11-1 0.123 : II1I-1. 0.130
I-2 0.195 I1-2 0.192 I1I-2 0.180
I-3 0.245 II-3 0.253 I11I-3 0.246
I-4 0.310 I1-4 0.312 II1I-4 0.369
I-5 0.371 I1-5 0.376° I1I-5 0.367
I-7 0.488 11-7 0.496 I11-7 0.500
I-8 0.565 11-8 0.561 ITI-8 0.558

I-9 0.614 I1-9 0.609 I11-9 0.611
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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
461 High 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
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APPENDIX D

Field Testing Data
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WEST,

Inc.

PARTICULATE ANALYSIS
| Dote y-/7-#% :
© JobNe. 25/0-/25
-4
Name & eers/ (‘14601 Fea /
Locotion Calcirnwer & 2
4 _
i Run No. _Z _
FilterNo, #2- 37 % FrontWash 225 _ml ; impinger2
ilter rontWas . /QJm;c f /w“/(/ o s /waj/]
. & SO 5 O
| Final 6.035 2 /0/.950¢ 550359 109, 951/
1 Initial I.¢5RE 4 101.0/09 , 7S 002 55 [08. 0255 p
; oS24 < $2. , - 23. 0290 =27 . /3
2.0 , 0.0332 —:_-/_lf,—ww,/g o I A 0/26; ~ 3/3/4:12
.. 3[, Vi 2¢ 4 "")2.3~
MF 5./ mg  MT 1289 mg
RunNo, _i_
FilterNo, £-355 Front Wash _7ZS ‘ml rapstages) lmpinges?
r ash L ;6)?&/‘,' wa Fer 3ac/c wes 4
| . Lol sm / ?E o/
‘“} Final. o.D328 o0/ 543/ 9é.C ¥o0 167. 0954
| Initial 2.¢73¢ 248 1010528 73 be.s/0% /07,05 & S
C.0L4F < e e.08522 7 54 2 =2%.¢ 0.0 AYT=2Y.
! & 1D Rk o2 94, 020 Bloerk - 0.‘7'/5"/@4»’4
!* %0.6 1%, 5 24.4
MF /D, 4 mg MT - /0.3 mg
Run No, 5
Filter No, £-35¢ _FrontWash S25 ml tmpinger Iropinger=2
Bock werer Bocl 4(//0;4
CAS )/ FEO »m
Final 5 528/ 72.22/2 95 £ 198 1y, 2090
lnitial 2.¢70 0 72./09% - B 98.58%/ WY /S8
= , Py = 4/, o307 : 30 T, o700 = 20.0
prob¥s s R Y L 3 WA iz
_ AR s . AR L
MF [92.8 mg MT_,s5¢.8 77 g A7 75
Acetone Blank: D.l Water Blank . .
. ’ Final /06. 014 Final j00.5327
Volume 2c 2 m] Initial /06G.2r08 Volume oo ml initicd rco0. 52465
ooy o000/
Blonk: _2.00Y mg/ml TotalWeight &+ Sp o Blank: __2.©0255  mg/ml TotolWeight /¢ /ju e
N — -
sl
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Operations Summary - GR-3-E #2 Calciner
Emission Tests of 11/03/89

Process Data - Mean Values
Stack Temp., Ore Temp., Feed Rate, Gas Usage,
deg. C deg. C tons/hr XX MMBTU/HR
Test #3 227 157 130 142 .1
Test B4 225 175 ' 130 144 .9
Test #5 228 194 130 149.8
" Screen Fractions
Feed Ore
+1/2 +3/8 +1/4 +8M —&M
Test #3 , 8.¢ 26.2 34.3 15.0 15.5
Test #4 2.8 24.5 27.1 17.1 22.5
Test #5 5.8 18.8 30.0 22.7 21.7
Bicarbonate Analyses - Discharge Ore
% NaHCO3 % NaOH
Test #3 . . o 0.04
Test 4 ¢} 0.43
Test #5 0 0.30

** Rate represents average rate for unit, maximum rates are approximately

135 - 140 tph. Operating rates are variable depending on ore sizing,
associated bicarbonate residuals, and ore availiability
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Test #3

Test &4

Test #5

Inlet
Center
Qutlet

Inlet
Center
Outilet

Inlet
Center
Outlet

Precipitator Summary - GR-3—~E %2 Calciner

Volts,
A.C.

248
308

260

248
332
263

240
323
2890

Mean Values

Milliamps,
D.C.

85
875
870

75
870
870

85
875
870

Amps,
A.C.

21
141
141

18
142
147

14
142
147



_ 2 CALCINEK
COMPLIANCE TEST NO. 1
DATE 891103
“9RT TIME DB:14
D TIME 09:18

t Opacity
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i0.
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MEAN 11.0

STD. DEV. 2.8

§ COEFF. VAR. 26.5



CALCINEK

2
COMPLIANCE TEST NO.

2

DATE 891102

>
LN 886657—(8?.44855179514838911784279429965231282957937239585163.I‘lg.b
- . . B . . . . . . . . . . . . . .
8] 80919@u959989899981.|..1.8989808639898987788»&908089880288797883’0908
o o o - - - - - - - - -
Q
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.
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CALCINEK

2
COMPLIANCE TEST NO.

DATE 891103

T1ME

11:37

TIME 12:38

ZTART
o

Ovacity

>

.

.I.|4..¢

Mmoo

— =

PO

,‘203077521-9305390227579335596303742364085231664378829415283

nu8898983109999893511998590913229809990519000908080908488893

Nl

h
‘

63

ot SAMP_ES
MEAN

ST0. DEV.
COEFF. VAR,

NO.

s
wy
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WESTERN ENVIRONMENTAL SERVICES AND TESTING, INC.

Chain of Custodv and Analysis Request

5/7/(/\ *//b;

Job Number Date(s) Sémpled J/-3-57
Job Name grwere’! Chepricq/ Number of Runs =
Source Location Garp e/ ﬂ'uf»r‘ wr
Unit Tested Ca /e, wer # 2
Absorbing Solution/Analysis For
Run Filter Imp 1 Imp 2 Imp 3 Imp 4 Probe
Number Wash
pL 0.7 /j,// $ Jicadre W
é ? /?’37(/ m' m 005l T i 57 P 1 fic &7
?7 /?;7; Y /i /" £ /0
@5 /-394 1! % /1 St s
4
~ No_:
X
Other
Total Number of Sample Bottles: //
Total Number of Filters: 3
Comments:
Person Responsible for Samples: 2@ 54:,/(,%”,‘/(&{"/
/ 7
Sample No. Recovered by Date Time Location
t B | UM Hgglhr | 1/-7-79 (0930 | o uidt
7 P4 .
1 7 ik el | 11-3-57 1115 | L 2l
y <5 ik Fgglle | 11389 250 | o L F
4

[ S~

Samples Received Byﬁ/MWor transport Date: /"7 Time: /83
7 74

Samples Received at Lab bw

Samples Analyzed by

g~
~
oo
e

lon 0. By o ace

i

Date: //~¢-F) Time: & FPc

%«, ﬂ%yM Date: //-/7-57Time: ——
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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 International,
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



1

CURRENT:
07717789

to present

PROFESSIONAL:
06780 to 07/89

Summer 1979
Summer 1978

EDUCATION:

TECHNICAL EXPERIENCE:

NIELS L. RASMUSSEN

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

Logging Geologist; Exlog Central Area, Houston, Texas
Thatcher and Sons, Glenrock, Wyoming
Blackhills Bentonite, Casper, Wyoming
Exlog 0il Field Familiarization School, Houston Texas

Bachelor of Science in Geology, University of Wyoming,
Laramie, Wyoming, May 1980

Associate Arts in Liberal Arts, Eastern Wyoming
College, Torrington, Wyoming, May 1977

Assisted in over 50 source emissions surveys and the
majntenance of various ambient air networks, run
various methods for sample analyses in the laboratory
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MEMORANDUM /¢

To: General Chemical Compliance File

Through: C.A. Collins, Administrator GA'C ,w()/

Bernie Dailey, Engineering Supervisor
From: D.J. Olson, Compliance Office
Date: 12/06/89

Subject: Stack Test Analysis for Calciners
GR-3-D and GR-3-E.

On November 3, 1989, General Chemical performed compliance tests on the GR-3-D
and GR-3-E Calciner stacks to test for particulate emission levels in response
to an order from the Administrator on September 7, 1989. The report

transmitting the results of these tests was received by the Division on
November 29, 1989.

Lee Gribovicz was on site to observe the testing effort, but equipment
problems delayed the test until the following day and he was unable to observe
the actual tests. He did however review the test procedures and specify some
required data to be taken.

The tests were conducted in accordance with Reference Methods 1-5 for
particulate. The sampling location was 7.1 stack diameters downstream of the
stack inlet and 2 stack diameters upstream of the stack outlet, about 100 feet
above ground. Particulate samples of 5 minute duration were taken at a total
of 12 points. The process rate during the tests was 92-99% of design.

The raw test data included with the report was reviewed and independently
analyzed for compgfgsion with the results obtained by WEST, Inc., the testing
firm. Some typographical errors and minor variations in calculations were
noted which did not significantly affect the calculations. The results are
summarized below and included as attachments to this memorandum.

EMISSIONS (lb/hr)

Source WEST, Inc AQD Allowable
GR~-3-D 29.47 29.52 37.9
GR-3-E 29.10 ~27.06 37.9

The Administrator’s September 7, 1989, order also required General Chemical to
certify the opacity monitors which were in existence on the stacks and to
begin submitting quarterly CEM reports in accordance with Section 23 of the
WRQSR. Certification for these monitors was accomplished on October 24-31,

1989. During these compliance tests the monitors recorded an average opacity
of 13.3% for GR-3-D and 10.7% for GR-3-E.



General Chemical Compliance File
December 6, 1989
Page 2

The results of this testing effort indicate that the Calciners were operating
in compliance with all applicable standards and regulation at the time of the
test. These tests should be taken as proof of compliance for these sources.

cc: Lee Gribovicz

CAC/DO:mw



STACK TEST CALCULATIONS

o s R R R O O ROR KO R OR KRR RO KRR KRR KRR R R KKK KR KRR KRR AR KR KKK KKKk

Lo BOLIRECE s

TESTED HYq FEYNMOLDS AND RASMUSSEN

DATE TESTED: 11/0%/789

RSERVED BY: LEE GBRIBOVICZ

EVALUATED BY: DAN OLSON

GENERAL CHEMICAL COMPANY, CALCINER #1 (GR-3-D)

WESTERN ENVIRONMENTAL SERVICES AND TESTING

CREN LR AR KRR EE R E R KR ERERRKIK KRR KKK ARHRR KKK RRKKRRKREK KKK KRR KRR KRR X

TEST #1
AMBTENT FRESSURE (in Hg) 2.3T2E+01L

2.329E+01
8.810E+02
3.973E+02
J.490E+02

STaUK GAG FRESSURE (in Hg)
AVE . STACE GAS TEMF (XR)
DEM TEME (%R)

HEO COLLECTED (ml)

RLLDEM (FRI) 4.210E+01
FOACROSS ORIFICE (in H20) 1.090E+00
BRE COEFFICIENT 8.280E-01

. HEAD OF STACK BGAS (in HZ0) 9.470E-01
SAMFLED (scf) I.117E+0Q1
IN GAS A8TF (ft3) 1.645E+01
MM WYL WET (1b/71b mole) 2.621E+01
M. WL DRY (1h/1b mole) T.O54E+01
VL BUALK BGAS (fps) 8.017E+CQ1
LW RATTE, DRY @& S5TR (scfm) 4. 135%E+04
CONMCEN(RATION (gr/scf) 7.861E-02
TUNCENTRATION (Ib/sct) 1.1237E-08
EMISHETON RATE (1b/hr) 2.8B00E+01

TSOKINETIC 1.082E+Q2

pefrr = MM%XWW"’WQ

0.7 x6ox }7- %066’76
/.27 X 60X 2108 = 1R
g1 75 K 40X JI- 3,00/

T—".
”/f?!%; 77577

TEST #2

2.332E+01
2.329E+01
8.B15E+02
5.589E+02
I.3789E+O2
4.167E+01
1.044E+00
B.280E~-01
?.370E-01
T.077E+01
1.8393E+01
2.6298+01
FL.089E+01
8.127E+01
4, 2Z4E+Q4
8.04%E~-02
1.149E~-03
Z2.919E+01
1.048E+02

Aﬁ%ﬁ%ﬂjg Emnssnn AZQZQ
@/ﬁaﬁ\ Da.Aq T-;S"‘S - /33%
Process Qnte - /20 7PH

TEST #3

« ZTZE+OL
329E+01
.8B22E+02
. 6QOE+O2
4.154E+01
1.Q08E+00
8.280E~01
?.830E-01
3.061E+0L
1.59%E+01
2.616E+01
IJ.04Z2E+01

8.13TE+OL

4 22TE+04
B.665E-02

. 2I8E-~0S
TL1T7E+OL
1.046E+02

_ 295R ’%e.
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6&1/@244(. &&m,ac CU b‘e’ £%3
Calewer 2| GR-3-D

Data Sheet / // -3/ ﬁ
é_()s/, e
Perq = 29.92 in Hg
Tstd = 5309 R
| . . Test 1 Test 2 Test 3
| Phay = barometric pressure at site (in Hg) Zj:_j_z 23,32 Z_S.}z'
P = absolute stack gas pressure (in Hg) ’ ,23_@ ;jﬁ 23.21',9

Ts = absolute average stack gas temp. (°R) gZZ 257 / BY 27&2

Tn = absolute average dry gas meter temp. (CR) ﬁi X ‘i_ﬁ 54 o)

Vic = total volume of water collected (ml) = | ZZ?L?’ z&.‘f 53 ,ﬂ
Vi = volume of gas through dry gas meter (ft3) S2, /0 4l ¥1537

~ AH = average pressure drop across orifice (in H,0) /99 /2%y Joo§&
Cp = pitot tube coefficient O8528 ﬂ,fZ/ A7)
(&) aye= avefage velocity head of stack gas (in H;0) 4,993 0.9577 4. 7_&_{
A; = cross-sectional area of stack (ft2) 2.2y Cf2fd cs.ey
My - total amount of particulate collected (g) A P é_ﬁ A0S~ \,/__Z_Z__&
c = total sampling time (min.) _éo 50 60
cross-sectional area of nozzle (£t2) g2 2r0~ % —>

Orsat Anzlysis

Test 1 Test 2 Test 3
% 02 3.6 /%6 128
LY, 990 _f'_& ﬂ
% CO 2.9 g9 2d_
PN 2729 7722 275
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29.92 in Hg

Pstd =
Tetd = 5309 R -
. ) Test 1 Test 2 Test 3
| Ppar = barometric pressure at site (in Hg) Zg_’&z 28.22 2_212,
Ps = absolute stack gas pressure (in Hg) - 23,29 _Zi._ly __e;}_éy
Ts = absolute average stack gas temp. (°R) ?7 7 Y 7!43 Y 72 7 N
Tm = absolute average dry gas meter temp. (OR) - S8Y%.3 S$7.3 _ﬁ&?
Vijc = total volume of water collected (ml) = . 3@7,_0_ m mj
Vm = volume of gas through dry gas meter (ft3) 4Ys3Y #.913 96,03
~AH = average pressure drop across orifice (in H,0) M A3] M
Cp = pitot tube coefficient o.rey Q_‘.&? Q.rz2y
(1&P) ;ye= average velocity head of stack gas (in H0) .92 fall 1623
Ay = cross-sectional area of stack (£i2) 2852y 2k.25 2828
M, =~ = total amount of particulate collected (g) ) 0/_;@ o/ 703 \0/52 ¥
al = total sampling time (min.) GO _éﬂ 6o
A, = cross-sectional area of nozzle (ft2) 322470 N

Orsat Analysis

Test 1 Test 2 Test 3
3 CO2 - 13.0 (3,2 y/
5 0 266 Zo 1.9
$ CO 2.0 ' .0 0.0
I N F20 ZL[/ Z2¢C





