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.~ - FMC Wyoming Corporation
‘ Box 872
.

Green River Wyoming 82935
307 875 2580

[

Certified Mail No.: P 532 942 668

+MC

March 25, 1991

" P e
A i 1y 40
ML
Mr. Lee Gribovicsz \ﬁQR‘ZT \99\ aﬂB%
Air Quality District Engineer i
Air Quality Division ST
State of Wyoming BT :{*jga
Department of Environmental Quality A““QQ&LJTQ”N‘
210 Lincoln Street WA

Lander, Wyoming 82520
Re: Compliance Test Results Source NS§S-3
Dear Mr. Gribovicz:

Enclosed please find the test report for compliance testing
on March 5, 1991 of the Mono II calciner precipitator
(Source NS-3) at FMC Wyoming Corporation’s Green River,
Wyoming plant.

Appendix E of this report, which deals with calciner
production rates, has been separated from the report and
marked "CONFIDENTIAL" pursuant to Section 35-11-1101 of
the Wyoming Environmental Quality Act. The information
in this appendix is trade secret, business confidential,,
and is proprietary to FMC.

Particulate emissions from Source NS-3 were measured as

28.9 1lb/hr on March 5, 1991, which is well below the

41 lb/hr emission rate for this unit under Section 25

of the Wyoming Air Quality Standards. Consequently,

on the basis of this testing and the testing on February 14
and February 21, 1991, reported by transmittal letter dated
February 28, 1991, FMC does not plan to conduct any further
compliance testing of this unit at this time, and deems

the unit to be in compliance with the particulate standards.
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Mr. Lee Gribovicsz Page 2
March 25, 1991

If there are guestions concerning this letter or the enclosed
report, please advise me.

Very truly you

oy

Wesley K. Nash, Jr., PE
Environmental Manager
(307) 872-2196

Enclosures:

cc: KN Dailey*, ED File - Office’
Charles Collins - AQD Administrator, Cheyenne, Wyoming

* Cover letter only
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SOURCE NS-3
MONQO-2 CALCINER
MARCH 1991

FMC Wyoming Corporation
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STACK EMISSIONS SURVEY
FMC WYOMING CORPORATION
GREEN RIVER, WYOMING

MARCH 1991
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Certification of Report

The sampling and analysig represented by this report wvas
performed under my direction and superviasion.

lDate: 3-/8-9/ Signature: ,{Oa,éz g\n/j gjcmz

Dale L. Clark
Sr. Environmental Engineer

I have reviewed all testing details and results in this
report and hereby certify that the test report is authentic
and accurate.

Date: J-22- ﬁ'/ Signature: /4/1/%/

Wesley K. Hashu/f
Environmental Manager
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Introgucfion

Compliénce tests for particulate emissions were conducted on
the Mono 2 Calciner (Scurce NS-3) on March 5, 1991 at FMC

Wyoming Corporation’s plant located near Green River Wyoming.
The sampling followed the procedures set forth in Appendix II
of the "Wyoming Air Quality Standards and Regulations”",

Wyoming Department of Environmental GQuality, 1989.

FMC Wyoming Personnel taking part in the testwork were:

Dale Clark Senior Environmental Engineer
Ted Brown Environmental Engineer

Scot Aler Environmental Engineer

Simon Lee Environmental Engineering Aide
Ron McNalley Environmental Technician

Mr. Lee Gribovicz observed the testwork for the Wyoming
Department of Environmental GQuality - Air Quality Division.
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Summary of Resulta

This section summarizes the results of the particulate
emigssion tests performed on the Mono 2 Calciner (Source NS-
3). Table I i=m a summary of the results of the particulate
tests performed on this unit. Details of the individual
teets, including field data sheets, laboratory data sheets

and calculation sheets can be found in the Appendix.

The data liasted in Table I shows that the particulate
emizsion from Source NS-3 was 28.9 lb/hr, based on the
average of the three tests. fhe allovable emission rate
for thi=s unit (NS-3), established by Section 25 of the

Wyoming Air Quality Standards and Regulations is 41.@ lb/hr.
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Table 1

FMC Wyoming Corporation
SUMMARY OF STACK SAMPLING CALCULATIONS

Stack NS - 3 (MONO 2 CALCINER) TEST1 TEST2 TEST3
Test Code Number 91-NS-3-4! 91-N5-3-5| 91-N5-3-6
Ambient Barometric Pressure, (in Hg) 23.52 23.52 23,52
Absolute stack gas pressure., (in. Hg) 23.52 23.52 23.52
Absolute average stack gas temp., (R) 866 866.1 863.5
Absolute average dry gas meter temp., (R) 541.6 565.4 560.7
Total volume of water collected, (ml) 399.1 416.3 402.2
Volume of gas through dry gas meter, (f3) _ 33466 | 36978 | 35.245
Average pressure drop across orifice, (in. H20) 0.612 0.677 0.63
{Pitot ﬁibe coefficient 0.84 0.84 0.84
Aﬁe@gqulocity head of stack gas, (in. H20) 083 | 0950 0.873
iCross sectional area of stack, (ft2) 50.27 50.27 50.27
[Froat half parficulate collected, (gm) - 0.0753 0.0791 0.0837
{Back half particulate collected, (gm) 00121 | 00111 | 60132
Total particulate collected, (gm) 0.0874 0.0902 0.0969
Total sampling time, (min) T2 72 72
{Cross sectional area of nozzle, (ft2*10-4) 2.986 2.986 2.986
volume, (acfm) 216,053 | 235,378 | 227,032
IGias volume, (scfm) 103,943 | 113227 | 109,541
Percent isokinetic 101 97.6 97.1
iEmission rate, (1b/hr) 269 28.7 31




Digscugsion of Results

The three particulate tests taken on the gtack appeared to
be valid repreasentations of the actual emissiong during the
tesgta. The indicative parameters calculated from the field
data are in close agreement. The moisture percentages were
vithin 0.2% of the mean value, The measured flow rates (Qs)
‘were within 4.5% of the mean value. Isockinetic sampling
rates on all three tests were maintained well within the 90%

to 11@% allowable range.

Description of Procesg Operation

Crushed Trona ore (godium sesquicarbonate) is fed into the
gas fired rotary calciner where the trona is converted to

impure soda ash (sodium carbonate) by heat.

The exhaust gases from the calciner pass through two sets of
four dry cyclones and a four set electrostatic precipitator

for particulate removal before emission to the atmosphere.




Description of Sampling Location

The gampling ports are located on the circular stack
approximately 100 feet above the ground. The sampling was
performed from two ports on the stack located 17 feet

{2.1 stack diameters) downestream of the stack inlet, and 3
feet (@.63 stack diameters) upgtream of the étack outlet,
The area of the stack is 50.27 square feet. Port and wall

thickness is 7 inches.




Saméling and Analysis Procedures

Testing for particulate emissions was conducted on March 5
uainglReference Method 5 from Appendix II of the "Wyoming Air
Quality Standards and Regulations® - 1989. Each test
congigted of traversing both sample diameters, with twelve
points being sampled on each diameter. Sample points were
determined by Reference Method 1. Each point was sampled for

three minutes for a total gsample time of geventy two minutes.

The testwork was completed without incident and the samples
vere returned to the FMC Environmental Department work area

for recovery and analysis.

OCperational parameters that were logged during the testwork

can be found in the logsheets in the Appendix.




APPENDIX A

Location of Sample Points
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FMC Moming Corporation
Green River Wyoming

S50

@

aD= 2.1

No. of points per traverse= 7 y
No. of points per diameter=_ |, 9
No. diametersperrun = -

Sample time per point .
Traverse Points on Each Diameter
% of Distance Distance
Diameter From From
Inside Coupling
Wail (in) (in)
Al A.02 Q.03
b.7 ALK L343
L% [l 33 /8 .33
/2.7 [£.99 23 .99
28,0 24.00 It on
55 34, 08 Y/ o0&
64.5 £1.92 68.92
250 22 00 LY 00
3.3 790 | L. 0 [
g8 2 gY (7 a1 47
93.3 29 57 Qu. 57
92.9 93.9% 103 IR
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Source Emission Calculaticns
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TEST NO. 91-NS-3-4 - )
: VELOCITY AND VOLUME DETERMINATION
**-l--l(-************?****************

DATE 3-5-91

DRY GAS VOLUME
Vinstd=(17.71 deg R/irn. Hg)*Vm*(Fbar+deltaH/13.6)/Tm)
Where Vmstd=Vaolume(ft3) of gas sample at 70F and 23.92 im. Hg
Vm=Vcalume (ft3) of gas at meter conditions
Trn=RAverage dry gas meter temperature (R)
Fbar=Harametric pressure {(in. Hg)
deltaH=Pressure drap across carifice (in. WE)

Vmstd=17.71% 33.47%(23.528+0,612/13.6)/341.6

25.788 ft3

VOLUME OF WATER VAPROR
Where Vwstd=Valume (ft3) of water vapar
Vie=Tctal valume of water collected (ml)

Vwstd = .00474% 339, 1 18.3917 ft3

n

MOISTURE CONTENT
BwomVwstd#1Q0/ {(Vustd+Vmstd)
Where Bwo=Percent moaisture

Bwa = 18.392%100/( 18. 32+ 235.793} 42. 316 percent
CONCENTRATION ' Q
Cs'=(13. 43 grains/gm) *Mn/ (Viastd+Vwstd)
Where Cs'=Concentration {grains/scf)
Mn=Taotal particulate collected (gm)

€s' = 15,43%0.0874/( 25,73+ 18.32) = Q.0302 grains/scf

Y aTACK VELOGITY

V=Kp#85. 48*S0R (delta ) *SGR(MwkRs))
Where V=8Stack velacity (ft/sec)
Ts=Stack absalute temperature (R)
deltaF=Average pitct reading (in. WG)
Mw=Mclecular wt. of stack gas (l1b/lb mcle)
Kp=RPitat tube ccocefficient
Mw=Q, 1 B3%42, I2+0. 44% I, 32+0, 32 3.29+0.28%44, 47 = 25,487 lb/male

V=0, 84%85. 4840, 830%SQR(866. 0/ {(25. 43*23.52)) = 7T1.631 ft/sec

STACK VOLUME

RCFM=V*A#*60 AND SCEFM=RCFM*S30#Ps/ (Ts*23. 9)

Where ACFM=Actual cubic Ft per mirute at stack conditions
A=8tack area (ft2)
SCFM=Stanrdard cubiec ft. per min. (23.32 in. Hg & S30 R)

il

ACFM 71.63% S0.270%#60 = 216053 acfm
SCFM = 216053%530#23. 52/ (866. O*%23.32) = 103343 scfm .

CALCULATED DUST LOAD
1b/hr=Cs? *SCFM%6Q0/7000 grains/lb

DUST LOAD= 0. 0302#103943#60/7000 = 26. 88 Lb/Hr

ISOKINETIC RATE

I = 101,.QQ058 «©




TEST NO. B1-NS-3~5 . DATE 3-5-31
: : VELOCITY AND- VOLUME DETERMINATION
e F A I IR I I e 2R
DRY GAS VOLUME .
Vmmstd=(17.71 deg R/in. Hg)*Vm* (Pbar+deltaH/13.6)/Tm)
Where Vmstd=Volume(ft3) of gas sample at 70F and 23.92 in. Hg
Via=Valume (ft3) of gas at meter conditions
Tm=Average dry gas meter temperature (R)
Fhar=Raraometric pressure (irn. Hg)
deltaH=Pressure drop across orifice (in. WG}

Vmstd=17.71% 36.398%(23.52+0.677/13.6) /585. 4
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VOLUME OF WATER VAPOR
Where Vwstd=Volume (ft3) of water vapor
Vie=Total volume of water collected (ml)

Vwstd = .00474% 416.3

13,733 ft3

MOISTURE CONTENT
Buo=Vwstd#1 00/ (Vwstd+Vmstd)
Where Bwo=Percent moisture

Bwo = 19.73%1QQ/( 13.73+ 27.30) 41.3985 percent

CONCENTRAT ION Q0

E='=(15.43 grains/gm)*#Mn/ (Ymstd+Vwstd)

Where Cs'=Corncentration {(grains/scf)
Mrn=Total particulate collected (gm)

Cs' = 15.43%0,0302/( 27.30+ 13.73)

Q. 0296 pgrains/scf

FHSTACK VELOCITY
V=Kp+#85. 48%5QR (delta F) *SQAR (Mw*Ps) )
Where VY=Stack velccity (ft/sec)
Te=Stack absclute temperature (R)
deltaP=Average pitct reading (in. WG}
Mw=Malecular wt. of stack gas {(l1b/lb mole)
‘ HKp=Ritot tube ccefficient
Mw=0. 18#41, 36+0. 44% F.05+0. 32% 4. 18+0.28%44,. 81 = 25.420 lb/moale

V=0, 84%#85. 48%0. FO0S#SRAR{866. 1/ {25. 42%#23.32)) = 78.038 ft/sec

STACK VYOLUME
ACFM=V#A*60 AND SCFM=ACFM#S3I0xRs/ (Tsx23, 32)
Where ACFM=Actual cubic Ft per minute at stack cerditioms:
A=Stack area (ft2)}
SCFM=8tanmdard cubic ft. per min. (23,92 iw. Hg & S30 R)

ACEM = 78.04% S0.270%60 = 235378 acfm
SCFM = 235378%530%23. 52/ (B66. 1 #23.92) = 113227 scfm

CALCULATED DUST L.0AD
1b/hr=Cs' *SCFM*60/7000 grains/lb

DUST LOAD= 0.0296#113227%#60/7000 = 28.72 Lb/Hr

L

ISOKINETIC RATE

I = 937.35133 «




TEST NO. F1-NS-3-6 DATE 3-5-31
- - ) VELOCITY AND VOLUME DETERMINATION
I IE I FEHE I e A I I I 6 T IE MW I
DRY GAS VOLUME :
Vmstd=(17.71 deng R/in. Hg) *Vm#*(Pbar+deltaH/13.6)/Tm)
Where Vmstd=Vcalume (ft3) of gas sample at 70F and 29.92 in. Hpg
Vm=Volume (ft3) of gas at meter conditioms
Tm=RAverage dry gas meter temperature (R)
Pbar=Rarametric pressure {(in. Hg)
deltaH=Pressure drop across orifice {irn. WGE)

I
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Vmstd=17.71% 35.25%(23. 58+0.8630/13.6) /560.7

VOLUME OF WATER VAROR
Where Vwstd=Voalume (ft3) of water vapor
Vie=Total vclume of water collected (ml)

19.064 ft3

I

Vwatd = .00474% 402,82

MOISTURE CONTENT
Bwo=Vwstd#®10Q/ (Vwstd+Vmstd)
Where Bwo=Fercent maisture

Hwe = 13, 06#100/( 13,06+ 26.23) 42. 085 percent
EONCENTRATION Q
Cs'={15. 43 grains/gm) *Mn/ {(Vnstd+Vwstd)
Where Cs'=Concentraticnm (grains/scf)
Mr=Tctal particulate collected (gm)

i

Cs' = 15.43%0.03963/( 26.23+ 13.06) 0. 033C grains/scf

{uon STRACK VELOCITY

V=Kp#85. 48#S0R (delta F)*SER{Mw*Ps))
Where VY=Stack velocity (ft/sec)
Ts=Stack absclute temperature (R}
deltaP=Average pitot reading (in. WG}
Mw=Molecular wt. of stack gas (lb/lb mole)
Kp=Pitot tube cocefficient
Mw=0. 18%42, 09+0, 44% 3, TO+Q, 32% 3,76+0.28%44. 65 = 25. 468 1b/mcle

V=0.B#*Bc.48*0.873*SGR(863.5/185.46*33.52)) = 75.271 ft/sec

STACK VOLUME
RCFM=V*QA#60 AND SCFM=ACFM*S30%Ps/ (Ts#*23. 22}
Where ACFM=Actual cubic Ft per mimute at stack cornditiars
A=Stack area (ftz)
SCFM=8tandard cubic ft. per min. (&3.32 in. Hg & 530 R)

ACFM = 75.27#% S50.270%60 = 227032 acfm
SCFM = ZE7032#5S30%#23. S22/ (863.5%23.32) = 103341 scfm

CALCULATED DUST LOAD
l1a/hr=Cs? ¥5CFM#60/70G00 grains/lb

DUST LOAD= 0. 0330%103541#60Q/7000 = 30.33 Lb/Hr

ISOKINETIC RATE

I = 97.11738 «




APPENDIX C

Calibratien of Equipment
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FMC,

WYOMING CORPORATION
GREEN RIVER,

2/3/91
24.1

1a.
1@,

WYOMING

METER BOX CALIBRATION DATA AND CALCULATION FORM

vd
(FT3)

6. 907
6. 9353

7.653
7.644

1. 752

10.714

Tw
(F}
72.5
73

73
73

73
73

Td

(F)
97
59

1e3
104

107
107

METER BOX NUMBER:
CALIBRATED BY:

TIME
(MIN)

1@,
1@.

1@.
1a.

AVERAGES:

QO
20

22
09

NAPP, D314
SIMON

2. 361
@. 559

Q. 8ee
@. 807




FMC Wyoming Corporation
ORIFICE & METER CALIBRATION

Y
CONTROL UNIT_i'J??“j D -5 4—1@_@\?6 /"!

BARCMETRIC FRESSURE: AN < Le_e_
RUN 4 (1. 3 4
) .
Crerer s | L. 709 [ L. 736 7.031 | 7.007 [10.03%] 104119
voLume pry sas | F35.45% | 9023 D/b] 5D, 2y $55.10l 96b.07Q] 977.150
p TETER TR 1992 S | 9wT97T] 957.877] FuoeE| 9 7E BEE [ 7,904
.50 7 7.L53 764y /0. 714
‘s ~ ::3: o= ¢
TE::ETE:EIFT[)—:ST 7327 735 73
e W o [ o DY
.. 5 IR Sb o =
e WL &S 63 ¥ ;s

AVERAGE DRY GAS
TEMP. (F.)

1039

TIME (MIN.)

| O

ORIFICE DH
COMMENTS ¢
J
v 7
LI o
_—(-—_: -
D -

b -
’_,l

N
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Field Testing
and
Analytical Data
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F*MC

STACK SAMPLING FIELD DATA

Run No. A 1-Ng-5-4

Sampling Lecation NS$-9
Date F-5-91
Start Tine&R.03 — &:43
Fraish Time®:39- 919

Probe

Amblent Temperature.

Bar.

Assumed Mol sturs %

Probe Tip Diameter. In.o-254'

Length,

Pressurs.,

Final Leak Check.,

Orset. Z%C0; 17‘2

Ao

(1. 10

*F

in. Hgaysoﬁa

Inttial Leak Checke. CFHQ@at 15 in
crM Q.00 a'c_j_s__ln

Meter Corroctlono.qeql %0, 5-7
% Stack Ares &-2-7 4 CO .0
o Oriflece Dry Gas Pum Sempla apinger ac
Point|Time D;:tf:’ I:t{H:O AH Tem’p. *F Vacu:m Bopx [Tpem:- PS"t“”k' ?::a:k
No. J(min) FT 3 P_ Its D..'L:!d HAZSU.I U S lGna.ugH: Te-mFP- ‘F ) HgA -F
W. . L |
1 |0 leZoro 03T bsBo2o 030 (STIS7 | |Q | 275 | 20 589 |
23 7083 oﬁém: 0.43 .43 gg 5 1.5 [ 3oo |20 4035 |
316 2044 0520720.43 ©0.43 5 [ | Zoo | 19 209
49 mwamo.%qag_ﬁ 59 1 20 | 3o 119 Ho
- 342 oﬁzoﬁg% 04975 6/ | 20 [ 284 |19 s
i 26 1208,3 O TIeeToed 065 |Triex | 2.0 | 293 | 19 45
(AT Q.?.LE‘\‘SG-&?S 075 | 19165 | 2.2 | 296 | 19 4zo_
212/ L2 028eado. Tl lo.T) | B2 6T | 2-2 | 288 | |2 4y
9 22,5 .7;}?::%?70.65 oD |85 |0 | 2.0 284 | B 418 |
10127 1274, % _|0T]e8Mot® 06> |86 Tl | 2.0 212 | I8 418
11120 |218.T ofobsinss b.eS 28173 | 20 | 264 | I8 5
| zZ% zI3 he2l0.54-0.54 9] (176 | 1. | 257 | 18 43S
| 8.44Z - _
it 2R.o42 blo 33 %5 ™ |8 [ 2 2 ) T2
1o 040 0c270. 3 =) 9z | ’
2 1219.T bs3hto.44 044 (80 | | 2.0 |272 19 29 |
221.9 poSYomsiods lo.45 193 |82 | z.o (271 Zo 4o
q 272, 7 ? 32510-55 0.55 |95 |82 | 2.1 274 Zo dosS
12. 12Z23.6 0. 71608R\0.6€61|06] q 5_%_ F R 277 Z0 407
o5 _|225.0 0%0490.74 (0.74 (100 | B 7.8 | 274 [ to A0S |
d T18_ | 226.G p98320.69 (049 103 (282 | 2.T | 285 | 2o 400
ﬁ[ 2 128,72 petenlod 08 o3 90 | 2.8 | ZT4 | 2! 4o
Q24 [2729.2 n8Bollo-eb 06 Yok 9] | 2.8 | 27) | 24 402
10121 3 a%assslow Ced o519 | 2.8 [ 270 | 2 Y
L i D Al A . M 3T
12 , 854 0.60\e. 1O ] e Z] 7
L a uEa
[A1Z D SesX = é'? &
ToraL| Vi 33460 | 19922] 447 | BICF Aol F
AYG. 0830 | o412 | H4HGL A4
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FMC Wyoming Corporation

Emission Testing
Laboratory Data

Date: 3-5-9! Run No.: & /- NS-3-4
Location: N3 -3
MOISTURE COLLECTED
' GM/ML
Impinger1 Final Weight 5745 (4] |
Initial Weight 45.7
/1722-3 Increase /99 3
Impinger 2 Final Weight TJo/. 4— A
Initial Weight %$54¢.2
/55K Increase / 52 &
Impinger 3 Final Weight %6 5
7-A Increase 37.3
Impinger 4 Final Weight Z28. &
Initial Weight ©/ 8.2
7 .4 Increase 7.4
. Total Moisture Catch j 7? /
PARTICULATE COLLECTED
FRONT HALF WASH ACETONE BLANK
Beaker (Gross Weight) 75. 5/ 816

Beaker (Gross Weight) ;£ £99 2
Beaker (Tare Weight) 74567

TOTAL WASH CATCH _©. 03 05

Beaker (Tare Weight) 725.34 75

TOTALBLANK —~© —
FRONT HALF ANALYSIS BACK HALF ANALYSIS
(Nozzie, Probe, Cyclone, Filter) (Impingers, Filter Back-Half)

Filter (Gross Weight) ©- 5709
Filter (Tare Weight) O. S24G

Filter Catch .04 4 3
Washings e 03085
Total Catch .07 :j A
cetone Blank — O -

' TOTAL FRONT CATCH ©.0753

Beakar (Gross Weight) 7 5006 é
Beaker (Tare Weight) 7¢-~ <19

TOTAL BACK HALF CATCH ©. 0/ 2./

TOTAL TRAIN CATCH{D. O 8§ 74




Company ﬁmc

STACK SAMPLING FIELD DATA

.

) Plant Locatloglg“ 6;!8\", ﬂq

Run No-l‘ N6“5‘5

Probes Length,

Sampling Location NS ~5

Amblent Temperature. °F

Assumed Moi1sture % 40
Probe Tip Diametar, -ln-O-~254'

0

fi.

Bar. Pressure. in. Hg. 25.53
Date 5' 5"?’ . I ’
Inttial Leak Check, CFM A OnFat _/S5 In. Hg.
Start Time Ol‘er’ = LDID. £y ek Cheek. CFH MO0 Rt _[5 in. Hg.
\ Finish Tine 1007 = 1046 o\, 2o, /5-€
%\r‘ Meter Correction O.QB‘?I %0, 7’2
Stack Ares 50.27 4 CO 0.9
Pitot Crifilce Ory Gas Pump Semple mpinger | Stac
Patnt|Time D;:{S:G In. H,0 AH Temp. *F} Yacuyum Box [Tpelmpg. Prteask- 3:::%
Now jlmin) FT3 P. JP— D.ll:‘:‘d HAze?unl Tnlet Outlet IGnﬂ.UﬂHeg Te'me F ' Ho. F
10 23,24 w3 .33 1.33 10/ 1971 A 2247 | 26 384
cd 2374 |, 7) ALK % 256 RAY 1294
Rell4 3Z.6 LoRwsts 57 | . 57107199 268 | 23 399
419 12400 .7 A1, 5817071991 9 1ARO| 2.3 Y03
boSle R SNTHe8R, LAl 621407199 F 12984 | 22 Y3
@6 293,06 1.93 76l 261108991 /0 2301 XK 400!
B 47, 6 ,980801. 8 |. €/ 1/071 99 /D { A5T | AR 408 .
8121 1296 3. /1y, 90 .901/09]19G] L | Ag3] AR cn
9 24 S8 19509l 291 281//0199] 4 | A 681 29 Y09
1027 12497 R1.93e%4. 77 27117/ 199 Y AYS| AR Yoy
o |35/ Y.900 . 74| . 749 1/7 Twol <« 1 2651 29 Yo7
1253 1253 1 L80RM| 65| 09 |1/ |/00] 4 A7 AL 409
B43AR5 Y. L9
1o 157¢79 l530T08| 94 | &y l/p7llo]] &4 120 | 223 393
23 Rk, .620®N. 50| .50 in3li0)] ¥ A6Y 23 Y05
3 57 4 owboi2|, 531,53 110 (/0R & 266 A2 910
f# 419 258. 8 750960 . 51| L2 (121 /0A] ¥ A57 AY vl A 2
B2 _Apr0.3 /. 0keeo| R .11y /o3l ¢ 2591 25 Y/
’ﬁ/ 5 106, 91l9%m8. 2 1 .21 |1 2] % 257 2% ~[7
f 18 1253 7). 00000 23] Fali o] v Al | o SICE
4 @2l 1165 Ml oleol. AL B2l [203 &£ i - 7 “i 2
24 ionT 1L e, Pl alns lisw] o T 7L R Y
1027 |- &2 70708l ] i Tyl o T S 2 W<
1} LA AL TR L T Gl i [iowl & 4 Ta R ) X
2 G2 PP, B L S ina| wn | D44 22 Yo )
| 136 12 /7 - .
. ~ :
(TR 565 ’I-’-f
oA Ve | 8297 | UCTl /024 | j054F 406.1F
, 4 °
AVG. 0905 | 0.617 1505647 J¥




% ' FMC Wyoming Corporation
: ; Emission Testing

Laboratory Data 5
Datezj'é" 7/ RunNo.: 91- NS'S“/
Location: NS -3 |

MOISTURE COLLECTED

GM/ML
Impinger1 Final Weight _70?445
Initial Weight /5.4
: Q0% ! Increase <©%./
Impinger 2 Final Weight (927.9

Initial Weight &55.7
/4. lncrease / 4/-/3

Impinger3 Final Weight 474 G
Initial Weight 44/.0

o 53.
Impinger 4 Final Weight G26.0
Initial Weight /3 -

Increase 556

/o). Increase /- 5
. Total Moisture Catch /6.3
PARTICULATE COLLECTED
FRONT HALF WASH ACETONE BLANK
Beaker (Gross Weight) 73 503 Beaker (Gross Weight) 7. 5475
Beaker (Tare Weight) 75./023 Beaker (Tare Weight) 75,4576
TOTAL WASH CATCH QO Z o TOTALBLANK — & —
FRONT HALF ANALYSIS BACK HALF ANALYSIS
(Nozzie, Probe, Cyclone, Filter) (Impingers, Filter Back-Half)
Filter (Gross Weight)O. 55{7’5 7Beaker (Gross Weight) 744:5’;‘?22
Filter (Tare Weight) ©. 5455 Beaker (Tare Weight) 74 457/

Filter Catch cod )

Washings 00330
' cetone Blank = 0 —
rmar e e .00

TOTAL TRAIN CATCH ©.0 20 R

TOTALBACK HALF CATCHO.©0///




STACK SAMPLING FIELD DATA

conpany TP IVIG
Plant Locatio

Run No. G- NS-3-5
Sampling Location iNSH=D
Date 3-5-9/
Start Tine/l03g = 12215
Finish Tine 1@ 12 = 12257

Puer

Assumad Mot sture % 40

Probe Tip Diamster, 'In-QZﬂ‘

Probe Lengih, ft. ’O

Ambient Tempersture.

'F

Bar. Pressureo. tn. Hg. 25.52-

lnitial Leak Check, CFHO.mZatQ-_an. Hg .
Finat Leak Check. CFM o:%at q!o__ln- Hg .

Orest., %C0, JG.4

Meter Correctioen O,Q&‘” 10 é‘é

Stack Aren O0O.27 v co_2-9
lto Orifice Dry Gas Pum ample i
Point|Time D;:{S:s t:.tH:O ArH Ter:p- *F Vacu:m SBoptl 1mTpelmnpg'or psr{:::' ?::‘:kl
No‘l Lml.n] FT3 P. J‘fs- Doul:-':d HAzootull Intet Outiet !Gnu'ungu Tc'mFP. F ‘" Hg- F l
o [2BIT 05 Tto.d3 643 Joi 6% 2o (270 13T 575
213 276. ) 5i0.46 045 103 [to2 | 2.4 | 222 5% 594 |
Ji6 4 Sello. 43 048 /ot /o2 | 3.4 | 222, |33 dod
%9 79.0 o0f702180.55 10.55 o8 o) | 3.8 224 |34 o7
el - 4 0LBpT™4 0.52 |52 /66 o/ | 38 |23 |34 GOR
W o 10 12818 o 7omaT0.57 10.57 |05 (oo | 3.8 | 280 (X3 Moy
18 FBoq75l0.78 (078 /o |99 | 47 | 236 | XL 412
321 ) X075 (1015 Vo5 (98 | 3. | 245 |32 A2
24 o748 |0.78 105 97 | B0 [ Z4) |52 4.1
1027 2&8 ] N |0.68 (068 Yog Q7 | 2.8 | 2835 (3¢ 2z
3 1289.6 078 0.63 043 /o3 gg 2.2 | 23c |34 440
12133 12921 0.7 ©6l|os] 102195 | 2.4 | 259 |32 410
36 |7292.5% " ‘ - i
[g272.5% offustiod) 657 9, 94 (To 727 | Yol
25 12939 nAse120.45 045 (9B (98 | 20 | 220 % 292
E§A 295.] 0.630%2590.5510.55 jco |94 | 2.2 | 228 397
40 29%.4 0. 0¢l les) VeZ 194 | 2.3 283 |29 4c3
A2 f—?a.a_a.ﬁo.mo&?__q.é /o3 94  Z2.e |28¢C |T9 409
A |2 .7502150.78 (078 Vo5 95 | R | 243 28 4/
;C;Zgl, .'2 mz,?%g‘sz gsag o7 gg g.o Téo |28 doT

. 01010, /08 2 [ 23 29 de7

424 134,58 paZhi57e 18 (072 1A 197 | 30 | 238 |79 dog
j021__Z0é.) O9oBMO.65 |0.65 /o7 19T | 30 | 246 | 2¢ Aol
j’ Al Zg ¥ oo';% A 34 zas wfL 18
. £ 0. ’ £ & e .0 :
_ﬁ_mm 9.
o5l XA RS 4’03*4: ‘
T01AL \Im 35.245 | 20949  /8.12 | /007 2036
AVG. 0.1 0.0 | steT¥. 561
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/ ' FMC Wyoming Corporation

Emission Testing

f'

Laboratory Data
Datei‘ 5"9/ Run No.: CH'NS'E’%
Location; NS - 3
. MOISTURE COLLECTED
' GM/ML
Impinger1 Final Weight G242
Initial Weight S34£L./
& /&< Increase /&2 /
Impinger2 Final Weight 77C. 4 r
Initial Weight $37. -‘
Jd325. Increase =2 &
Impinger 3 Final Weight %.o?
Initial Weight &
! 4 Increase _ / 4
Impinger4 Final Weight (£50.3
Initial Weight G4 ./ | 1
F .o Increase -
ooy . Total Moisture Catch é@a
PARTICULATE COLLECTED
FRONT HALF WASH ACETONE BLANK
Beaker (Gross Weight) 75. 5783 Beaker (Gross Weight) 75, §476
Beaker (Tare Weight) _75.545¢ _ Beaker (Tare Weight) 7. 5574
TOTAL WASH CATCH 020327 TOTALBLANK _—0 ~
FRONT HALF ANALYSIS BACK HALF ANALYSIS
. (Nozzde, Probe, Cyclone, Filter) (Impingers, Filter Back-Half)
Filter (Gross Weight) 0.5 g5 g 'Beaker (Gross Weight) 7 3 9
Filter (Tare Weight) © . 5440 Beaker (Tare Weight) 73. 90
FilterCatch _ @ ©5/ 0 P
TOTAL BACK HALF CATCH Q.07 32
Washings ©.03317 .
Total Catch __ 0. 033 7
. ' cetone Blank — O -
.
TOTAL FRONT CATCH @& 3 7

TNITYA T Y A YR .—-..,..,.,.,&%7
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HEMORANDUR
T0: FMC Wyoming Corporation Lompliance File
THROUGH: Charles Caollins, Adminicstrator. AGD

Bernie Dailey, Engineering Supervisor. AGD

FROM: Dan Olson, Compliance Officer, AQD
DATE; March 14, 1991
Subiect: Stack Test dnalv=ic on Mono 2 Calciner { Source MNE-3)

Thiz sgurce was initially tested op Octeber 11,1770 for compliance with
particulate emission levels as & result of Divicion concerns with elevated
gpacitigse. The resultz of this iest were reviewed by my memo of Uecembetr 14,
1990, which indicated & tested emission rate of 52.3 pph &gainst an
allowatle of 41.0 pph. The source was &gain tesiad on Januwary 31,1991 after
some modificxtions were made to the syvetem ( ihese mods are detailed in Lee
Gribgwicz "¢ memo of February 7, 1991). Because of the negatiwe nature of the
resuwlts of this secend attempt, FRC did not ftrancmit them to the Diwvision.
choosing instead to make additional modifications to the system and then
conduct a seriee of "internal" tests in February 1991 to verify that the
modifications had the desired effect (Lee Gribovici’'s meme aof March &, 1¥71
details these additional modifications}. In the meantime, the Adminisztrator
in a February 21, 1971 letter, reguired FHC to immediately transmit the
results of the January test teo the Divisien. On February 28, 1991, FRC
tranzmitted the results of the January official compliance test along with
the results af the "internal” tests conducted in February. This transmittal
waz raceived &y the Pivizion on farch 4. 1991, and is the subiect of this

“analveis.

#ll tests were conducted in accordance with the reguirements of Reference
Method S for particulate. The raw test data includaed with the test reports
were reviewed for consisiency and accuracy and independent calculations made
in accaordance with the requiremenis of iMethod 3 io determine emission rates
for particulate based on these data. The results of these calculations are
summarized below and included as attachments to this memo.

FMC verbally arranged an official retesting schedule with Lee Gribowvicz
because of their satisfaction with the results of the "internal® tests and
this test was conducted on March 3, 1991. The Division has not yet received
the results of this test. ‘




TESTED EMISSION RATES
MONDO 2 CALCINER

( NS=3 )
TEST DATE QD RESULTS(th) F7IC RESULTS(éph) ALLOWAELE (pph)
o1/31/91 509 | 504 . 41.9
02/14/91 33,8 33.4 41.0
02/14/91 34,9 36,7 41.9
02421791 28,9 - 28.7 41.9
02/21/71 33.2 | 33.1 41.0

-

The resultz of the January tesx
..'.

tg re s three tast average and indicates &
cantinued non~-compliant opera
1

BN
on. The averags of the three lawest tzst
results for the "internal" iestz conducted in February give an emissi
at 31.7 pph which indicates a compliance ocperation. All emission rat
lizted above are fTor the total catch, both front and back halves of the

sampling train.

5
e ke

cc: Lee f3ribovic:




Fun bMumbers ONE
Test Site: NS-3 Fme
Test Date: 1/31/91

DATA
All data are in: l=metric¢, Z2=Enqglishs: P
‘ Area of stack (12 or mi}: 80.27
Fitot tube calibration coefficient (Cp): 9.34
Barometric precsure {in. Hg or mm Hgl: 24.1%
Nozzle diameter {1 or m): 0.0173
Dry stack gas molecular weight: 30,78
Initial Dry Gas fMeter reading (13 or m3): 7R2.78
Final bry Gas Meter reading (13 or m3): 788,28
Ury Gas PMeter calibration Tactor (7i: 0.5813
Total run time (min}: e
DATH
Farticulate weight in probe rinse (mg): 32.7
Farticulate weight in filter caich {mgj: 24,5
Farticulate weight in imping®r catch {mgis 20
Volume of Water Vapor Condenzed {ml): a15.7
Water Yapor Dollected in Siliga Gel (ig): g.3
Fercent (xvgen in Stack by Yolume {dryi: . 3.4
Forcent Carbon Dioxide in Stack by Volume {drv}: 1a
Leak Rate Correction Factor Used? i=ves, I=no: 2
MEASURED DATA FROM TTET RUN nosONE
Fitet Orifice Stack
Delta p Delta | Average Fressurs Stack
Run Time (in HZ20, {in H20, DEH Temp {in HZO, Teap
(min} mm HZ2O) mm HZ0) {F.C) mm HZ0)} (F.C
0 0.7 0.3% A8 0 420
R 0.7 0.3% 1.5 0 421
& 2.78 0.45 74,5 0 427
9 0.9 D.74 F&.5 o 432
12 Q.7 D.74 73 Q 434
13 0.9 74 72,5 0 446G
18 .84 Da?d 81 s 437
21 5.75% 0,44 B3.% ¥ 438
24 0.7 0.39 R3.5 0 37
27 D.42 G.53 33.5 o 435
30 0.550 0,83 35 ) 435
33 0.6 0,31 Ba. G ] 334
34
Q 0.6 0.51 88 0 22
3 0.44 0.54 39 0 429
& Q.4 0.51 21.3 _ 0 434
? 0.7 Q.39 2 )] 439
12 0.78 0.46 3.5 0 441
13 9.7 G.74 74 2 442
18 0.83 0.7 73 Q 442

ok N o= Fa L= e =1 4] AAH




ke 4,75 0, &d od, § 0
33 0.7 0,59 55 ")
34

RESULTS

Fercent moisiure in stack gas {¥):

Wet Stack Gas Molecular Weight (Ms)s

Average Stack Pressure (Ps)(in Hg,mnm Hg):
Average Stack Gas Temperature (Ts)(R,K):
Average Stachk Velocity (Vs—avg) {(ft/sec,m/sec):

Actual Yolumetric Flow Rate (8)(acfm,acmm):
Ctandard Umliimotrir E1nm Rato fet+AdVNlartfm crmm MAewba

=)

Bora k)
-

N e
o fa g

)

874
75.48
227647 .7

L4250 £
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AHD ERISSION RATE FESULTS WITH EFa METHOD 5 DATA
RESULTS
Dry @atch Follutant fass Rats (lbsshr): 3.256E+01

Tatal Catch Follutant Masz Rate {lbs/hri: 3
Dry Catch Follutant Mass Rate (q/hrl: i
Total Catech Follutant Mass Rate {g/hr): 17534.3%
Dry Catch Concentration (grains/dzcf.g/dscm): &
Total Catch Concentration (grains/dscf.g/dscml: 7
Ispokinetic Check (% I): 101.8
Oxygen-Rased Exission Rate {(ng /Jd,lb/million Etu): 1.38E-91
Carbon Dioxide—Eased Emiczsion Fate {ng/J,lb/million Biuj: 1.14E-01




CALCULATION OF PARTICULAVE COMCEMTRATION
AMD EMIZSION RATE RESULYS WITH EFA METHID 5 DaTa

Run Mumber: two —
Test zita: no-3  FAC
- Test Date: 1/31/91

DATA
All data are ins: Ll=metric, I=Enalisgh: 2
Brea of stack (T12 or mi): 50,27
Fitot tube calibration coefficient (lp): D.34
Rarometric oressure {in. Hg or mm Haj: Z4.15
Mozrzle diameter (ft ar m): $.0193
Dry stack gas molecular weightz 30.81
Initial Dry Gas Meter reading (Ft3 or m3): 788.5
Final Drv Gas fMeter reading (Tt3 or m3): g25.88
Dry Gas feter calibraticn factor (¥): 0.7818
Total run time (mint: C 72

DaTA
Farticulate weight in probe rinse (mgls 0.7
Farticulate weight in filter catch (mg}: ' &7.1
Farticulats weight in impinger catch (mg): 21.1
Yolume of Yater Yapor Condensed {(ml): a41z.9
Water Yapor Collected in Silica Gel (mgj: 2.4
Fercent Oxvgen in Stack by Yolume (dry): 3.5
Fercent Carbon Dioxide in Stack by Yolume (dry): 15.2
Leak Rate Correction Factor deed? l=yes, Z=no: £
MEASHRED DATA FROM TEST RUN no:THO
Fitot Oriftice Stack

Delita p Delta H dverage Freszure Stachk
Run Time (in HZO. {in HZ0, BGA Temp (in HEZO, Temp
{min) mm HZ20) mm H20} (F,0Y mm HIZOY {F,C)
0 0.7 Q.59 ?5.3 ) 424
3 0.7 0,59 97 ) qz

& 0.9 0.756 783 0 42
9 5,93 0.81 77.5 G 3z
12 i 0.35 7.5 7D 434
15 1.1 9.93 ?7.3 D 4357
18 0.9 0.75 73 B} 4354
z1 2,73 .84 28.3%° 2 437
24 0.75% 0.64 7y i} 434
27 0.7 D59 ?8.3 0 454
30 0.58 0.357 8.5 9 434
33 0.4 .31 %8.3 Q 432
0 VI Q.51 7.3 0 425
3 0.4 0.51 99 0 430
& 0.44 Q.35 27.3 0 434
? 0.7 0.59 101 v 437
12 0.8 .58 102 0 340
15 0.95 0.81 102.5 0 443
18 .85 0.72 103 0 440
21 0.8 0.48 103 0 438
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RESULTS

Fercent moisture in stack gas (%):

Wet Stack Gas Molecular Weight (Ms}):

Average Stack Pressure (Ps){in Hg,mm Hg):
Average Stack Gas Temperature (Ts)(R,K):
Average Stack Velocity (Vs—avg) {(ft/sec.m/sec):
Actual Yolumetric Flow Rate (@)(acfm,acmm)z

~ IR b S, N G
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AND EMISSION RATE REZULTS WITH EFA HETHOD 5 DATA

I

RESULTS
Drv Gatch Follutant Mass Rate (lbe hr):
iotal Cateh Pollutant Mass Rate {ibsshri:
gry Gatch Follutant Mass Rate (gshr):
Total Zatch Follutant Mass Rate {g/hr):
Dry Catch Concentration (grains/dscf.qrs/deom):
Total Catgh Concentration {grains/decf.g/dscm):
Isokinetic Check {7 Il:
Jsvgen-Hased Emission Rate (pgo/J,lb/millian Etu):
Carbon Dioxide—-RBased Emission Rate (ng/d,lb/million Biul:

4. 85E+01

5, 50E+01""

7198344

24922,55

9.73E-02

9 ,90E-07
100.7

1.88E-01

1 S7E-01




CALCULATIGH UOF FARTICULATE COMCENTRATION
AND EMISSION RATE RESULTS HITH EFA METHOD 5 DATA

e e et e o= i i e e e et o e e e e g g feh S g e

fun Number: THREE
Test Site: Mg-3 FAIC

Test Date: 1/731/91

DATA
All data are in: l=metric, Z2=English:- z
drea of stack (fi2 or mld: S0.27
Fitot tube calibration coefficient (Cpl: 0.84
Barometric pressure (in. Hg or mm Ha}: 24.13
Mozzle diameter (ft ar ml: 9.0195
Dry stack gas molecular weight: 39.83
Initial Dry Gas Meter reading {¥t3 or m3):. 24.23
Final Drv Gaz Meter reading (Tt3 or m3}: Bal.94
Dry Gas PMeter calibration factor {Y): Q.7814
Total run time (mini: 72

DATA
Farticulate weight in probe rinse {mgl: 145.2
Farticulste weight in filter catch (mgl: 46,7
Farticulatas weight in impinger catch {mgi: 14.%
Yaolune o7 MNater Vapor Condensed (mi}: R
dater Yapor Collected in Silica Gel (mgi: 8.4
Fercent Oxygen in Stack by Yolume (dryl: 5.9
Fercent Carbon Bioxide in Stack by Volume (dryi: 16.2
Leak Rate Correction Facter Uszed? i=ves, I=no: 2
MEASURED DATA FROM TEST RUM no:THREE
Fitot Grifice Stack

Pelia p Dejta Average Fressure Stack
Bun Time {in HZO, (in HZ2O0. DG Temp (in HZG, Temp
{(min) mm HZ0) am HZ0? {F.C) om HZH (F.Q)
Q .50 .47 100.5 0 121
3 0.85 Q.55 103.5 O 22
& 0.7% 0.54 195 Q 423
g 0.87 0.74 104.5 0 42
1z 0.9 D.74 193.3 0 324
15 0,95 0.81 102 o 430
18 0.9 .75 101 0 4z
21 0.73 G.64 101.3 v 4z9
29 0.7 0.3% 101 ) 22
27 0.45 .35 100 G 429
30 .85 Q.58 100 2 27
33 Q.55 D.47 100 4] 23
Q .58 0.47 95.3 g . 427
3 0.538 0.47 97 g 429
b 0.4 0,51 57.% 9 421
9 0.465 0,55 98 v 425
1z 0.74 0,53 99 0 28
1% 0.8 0.48 29.5 9 4z
18 0.8% 0.72 100.5 0 431
21 .87 0.74 iot Q. 430
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RESULTS

Percent moisture in stack gas (%): 40.13

Wet Stack Gas Molecular Weight (Ms): 25.7

Average Stack Fressure (Ps)}(in Hg,mm Hg): 24.135

Average Stack Gas Temperature {Ts)(R,K}): 884

aAverage Stack Velocity (Vs-avg) (fi/sec,.m/sec)s 73.39

Actual VYolumetric Flow Rate (R)(acfm,acom): L 221357.9

O hamdawd Unlinmmbews = Elmw Ginda (MAedAdVN/merdfm memm A Ve LTS oA




RESILTS
Dry Catch Follutant Mass Rate {lbhz/hr): 3.43E+01
Tatal Catch Follutant fMasz Rata {ibs hri: S.39ER0L T
Dry Catch Follutant Mass Rate (gs/hr)s 24837.73
Total Catch Follutant Maszs Rate (a/hr): 28718.1%
Drv Catch Concentration (grains/dscf,g dscm): ?.93E-02
Tatal Cateh Concentration {grains/dsct,g/dscm): 1.08E-01
' Isaokinetic Check (% IJ: 7.7
Oxvgen-fased Emigsion Rate (ng /Jt,lb /miilion RBtu): 2.10E-91
Carbon Dioxide-Baced Emiszion-Rate {ng/J.lb/millicn RBtuj: 1.71E-01

fre 3Teshs

Tt (wh = SO87 Dhe.

\




CALCULATION OF FPARTICULATE CONCEMTRATION
AMD EMISSIGN RATE RESULTZ WITH EFA METHOD 5 DATA

Fun Mumber: RF-1 'an1CL
Test Zite: NS-3
Tezt Date: 2/14/91

DATA
All data are in: l1=metric, Z2=Engliczh: 2
Area of stack (ftZ or mZ}: S0.27
Fitot tube calibration coefficient {Cp}l: .84
Rarcmeiric pressure (in. Hg or mm Hal: 24,06
Mozzle diameter (ft or m): 2.0195
Dry etack gas molecular weight: 30.71
Initial brv Gas Feter reading (Ft3 aor m3}: 17.32
Final Dry Gas Heter reading (i3 or wmdj: 30.075
Drv Gas Meter zalibration factor (Y): 0.9291
Total run time (min}: 72
DATA
Farticulaie weight in probe rinse {mg): 32.3
Farticulate weight in filter catch (ma): RE
Farticulate weight in impinger catch {(m3): 14
Yolume of Mater Yapor Londenzed (ml): 3488.1
Mater Wapor Collected in Silica Gel (mais &.8
Fercent Qxygen in 3Stiack by VYolume (dryl: 4.4
~Fercent Carben Diexide in Stack by Yalume (dryl: 15.5
Leak Rate Correction Factor Used? l=ves, Z=no: 2
MEASURED DATA FROM TEST RUN no:CHE
Fitot Orifice Stack
Delta p Delta H fverage Pressurs Stack
gun Time {in HZG, (in HZ20, DGH Temp (in HZ0, Temp
{min} . ma H20) ma H20) {F,C) mm HZO) (F.C)
Q 0.32 .38 33 ) 345
3 .37 0.43 3% 400
& 0.58 0.3 &1.5 0 419
2 0.7¢ ¢.58 44 414
iz .37 .64 &7 0 4z
15 0.87 0.54 70.5 0 4z
13 0.8% J.59 73.0 0 412
21 0.85 0,52 . 77 J q1é
24 0.77 7.33 79 0 415
z 0.73 0. 53 81 ¥ 414
30 2.7 0.51 83 0 411
33 .54 D.44 83.3% O 41¢
0 0.47 0.394 20 Q 340
3 $.33 0.39 F1.5 v 392
& Q.5 .44 ?3.3 9 401
? 0.59 0.47 75 0 406
12 0.77 .34 97 D 408
15 .83 0.62 99 G 408
18 0.33 0.62 100.5 0 403
21 0.85 0.62 101 0 401
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RESULTS

Percent moisture in stack gas (%): a1 .12

Wet Stack Gas Molecular Weight (Ms): 29.6

Average Stack Pressure (Ps)(in Hg,mm Hg): 29.06

Average Stack Gas Temperature (Ts)(R,K): 843

average Stack Velocity (Vg-avg) (ft/sec,m/sec): 72.49

Actual Yolumetric Flow Rate (@} (actTm.acmm): 219236.4

R 2 P



| RATE RESLULTS WITH SFA METHOD 5 DATA

RESLLTS

Drv Tatch Feliutant Mace Rate {lbz/hri: 2.89E+01

Total Catch Foliutant Mass Rate {lbs/hr}: 3-33E+01

Dry Catch Pollutant Mass Rate (g /hris 13698251

Total Catch Pollutant Mass Rate (g/he): 153208.74

Dry Catch Concentration {grains/dsct,g/dscm): 3.31E-02
Total Catch Concentration (grains/dscf,g/dscm)s 5.15E-02

Isakinetic Check (% Idt: ?3.1
Oxygen-Hased Emission Rate (ng/d.ib/million Btul: LL.2fE-01
Carhon Dioxide-Based Emission Rate {(ng J,1h/million Gtul: ?.030E-02




CALCULATION OF PaRTICULATE CONCENTRATION
AN EMISSION RATE RESULYS WITH EFA METHOD 3 DATA

Run Number: RF-2 ﬁ‘? [ '

Test Site: NS-3
Test Dates 2/14/791

) DaTA
All data are in: l=metric. Z=English: o
fArea of stack (18 or m2): S0.27
Fitot tube calibration coe¥ficient (Cpi: .84
Barcmetric pressure (in. Hg or mm Hgj: 24,306
Mozzle diameter (ft or m): 9.0193
Dry stack gas molecular weight: 31
Initial Dry Bas Meter reading (i3 or m3): 30.44
Final Dry Gas Meter reading (i3 or m3): 85,347
Drv Gas Meter calibration factor (Y): 0.7891
Total run time (min): 72
DATA
Particulate weight in pgrobe rinse (@g): £3.9
Farticulate weight in filtar catch (ma}: 3i.4
Farticulate weight in impinger catch {mgl: 14.4
Yolume of Hater Vapor Condensed {(ml}: 373.7
Water Yapor Collected in Silica Gel {wmg}: 8.4
Fercent Dxygen in Stack hy Volume {dry): 5.8
Fercent Carben Dioxide in 3taclk by Yolume (dry): 17.3
ieak Rate Correction Factor Used? l=ves, Z=no: 2
MEASURED DATA FROM TE3T RUN ne:RF-Z
Fitot Orifice Stack
Delia p Delta H Average Fressure Stack
Run Time {in HZ0, {in HZO, DGM Temp (in H2ZO0. Temp
(min} mm H20) mm HZ0) (F.C) mm HZ0) {F.C)
& 0.44 J.33 °¢.3 0 CERY
3 0.54 $.47 0105 0 417
& 3.749 0.57 103 0 g2
9 0.84 Q.67 104 0 42
12 J.73 0.49 165 0 432
13 0.98 0.72 1048 0 4335
13 3.71 0.65 106 0 431
21 0. 8¢ 0.52 104.5 o 431
74 0.34 .42 106.35 0 a4z
27 0.7 ) .58 105.5 0 425
30 J.71 2.51 104.5 9 44
33 0.54 0.48 CL07.5 Y] 4z
Q 0.49 . 0.35 105 Q 409
3 0.57 0.42 107.5 ¥ 4ig
& 0.71 0.91 : 108.3 Q 4z
? G.8 .58 109 0 42
12 0.86 0.42 108.3 Q 24
i5 .98 0.71 109 0 423
i8 0.%4 0.89 108 0 47
z1 0.98 0.71 108.5 0 418

~on nomA Ao R Yo EY "
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RESULTS

Fercent moisture in stack gas (¥):

Wet Stack Gas Molecular Weight (Ms):

Average Stack Fressure {Ps){(in Hg,mm Hg}:
Average Stack Gas Temperature (Ts)(R,K):
Average Stachk VYelocity (Vs-—avg) (fi/sec,m/zec):

- - rm

Actual Volumetric Flow Rate (@)(acfm.acam):

40.97
23.7
24.06
881
75.44

S 231150.3

R TR




. LALLULA L LUN UF FARTLLULATE UUMUENERAT LU
AMD EMISSION RATE RESULTS WITH EFA METHOD 3 DATA

RESULTS
Ury Catch Follutant Mass Rate {lbs/hri:  3.20E+01

Tatal Catch Follutant Mass Rate (lbs/hr}: 3.49E+01
Dry Catch Follutant FPass Rate (g/hri: 14525.42
Total Catch Pollutant flass Rate {g/hr): 167446.07

Dry Catch Concentration (grains/dsct,g/dscm): 3.49E-02

Total Catch Concentration (grains/dscf,g/dscm): 5. 96E-02

: Izokinetic Check (% I): 2.2

Oxygen~-Based Emission fate (ng/J,lb/million Btu): 1.27E-01

Carbon Dioxide-Rased Emission Rates (ngs/f,lb/million Biu): P.74E-02




CALCULATION OF PARTICULATE CONCENTRATION
AMD EMISSION RATE RESULTS WITH EFA HMETHAD S BATA

Run Number: RF-3 r‘MC
Test Site: WNS-3
Test Date: Z2/21/91

DaTa
All data are in: 1l=metric, Z2=English:z 2
Area of =stack (ftZ or al)d: 50.27
Pitot tube calibration coefficient (Cp): .84
Rarometric pressure (in. Hg or mm Hg): 24,11
MNozzle diameter (fi1 or m): 0.0193
Dry stack gas molecular weignt: 30.74
Initial Dry Gas Meter readina {ft3 or a3i: 105.23
Final Dry Gas mMeter reading {13 or m3): 139,501
Dry Gas Meter calibration Tactor (Y): 3.7891
Total run time {(min): 72
DATA
Farticulate weight in probe rinse (mg): 48.1
Farticulate weight in filier caitch (mg): 23.1
Farticulate weight in impinger catch (mais 12.7
Yolume of Water Yapor Condenced (ml): 350.9
Water Yapor Collected in Silica Gel {mg): 2
Fercent Oxyqen in Stack hy Yolume {dryls 7.8
Fercent Carbon Dioxide in Stack by Yolume (dryl: 15.4
Leak Rate Correction Factor Used? l=yes, IZ=nos z
MEASURED DATA FROM TEST RUM no:RF-3
Fitot Qrifice Stack
Delta p Delta H Average Fressure Stack
Run Time (im H20, {in H20, DGR Temp {in HZO, Temp
{(min) mm HZ20) am H20) {F.C) mm HZD) (F .G
) .57 0.44 A5 0 380
3 9.44 &. 51 A7.5 0 392
& 0.77 CD.E P, 0 399
2 0.85% D.46 73 0 401
2 0.7 0.7 3.3 o 4046
13 .74 0,74 78 0 408
18 0.73 Q.74 20,5 0 409
21 0,28 0,468 82.5 O 409
z 0.33 .69 35 0 409
2 0.79 .53 28 J 407
30 0.74 Q.35 7.5 by 493
33 0.&7 9,33 a9 0 405
0 0.51 0.4 71 0 38z
3 9.58 0.44 23.4 0 390
4 0.& .47 24,5 0 399
9 0.44 0.5 25.5 0 400
12 0.7 0.33 97.5 0 401
13 0.84 .66 29 0 404
i8 0.87 0.68 100.5 ¢] 401
21 0.89 0.7 101.5 0 401
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RESULTS

Percent moisture in stack gas (%): 37.09
Wet Stack Gas Molecular Weight (Ms): £3.8
Average Stack Pressure (Fs)}(in Hg,mm Hg): 24.11
Average Stack Gas Temperature (Ts)(R,K): B39
Average Stack Welocity (Vs-avg) (fi/sec,m/sec): 73.38
Actual VYolumetric Flow Rate (@)(acfm,acmm): Z221742.8

C3amdavd Unliommdwice Claw Tatm (OrdtdVicrsm ~rmm Adwrla Lrann ¢




RESULTS : :
Dry Catch Follutant Mass Rate (lbsshri: Z.48E+01
Total Catch Follutant Mass Rate {lbs/hri: T.B7E+GL
Dry Catch Pollutant Mass Rate (g/hr): 111451.04
Total Catch Follutant Mass Rate (g/hris 13697 .44
Dry Catch Concentration (qrainss/dect,g/dscm): 4,29E-02
Total Catch Concentration (grains/dscf,g/dscm);: 3.04E-0E
Isokinetic Check (X I): ?2.0
Oxygen-Based Emission Rate (no/J,1lb/nillicn Btu}: 1.1
Carbon Dioxide-Based Emiscion Rate (ng/J,1b/million Biu): 8.5¢




CALCULATION GF PﬁRTICULéTE COMCEMTRATION
AMD EMISSIOM RATE RESULTS WITH EFA METHOD 5 DATA

Run hNumber: RF-4 /:_/),C
Test Site: MS-3
Test Datez 2/721/91

All data are in: l=metric, 2=Enqglish:
Area of stack (ft2 or ma):

Fitot tube calibration coefficient (Cpl:
Rarometiric pressure (in. Hg or mm Hg):
Mozzle diameter (ft ar m):

bDrv stack gas molecular weight:

Initial Bry (Gas Meter reading (i3 or ma):
Final Dry Gas Meter reading (ft3 or mi):
Dry. Gas Meter calibration Tactor (Y}:
Total run time (min):

Farticulate weight in prebe rinse {(ma!:
Farticulate weight in filter caich (mgj}:
Farticulaie weight in impinger ¢atch (mgl:
Yolume of Water Vapor Londenced (ml):

Water Yapor Collected in Silica Gel (mgl:
Fercent Dzvgen in Stacik by Yolume {drvi:

FPereent Carbon Diexide in Stack by Yolume (dry):
Leak Rate Correction Factor Used? l=ves, Z=no:
MEASURED DaATa FROM TEST RUM ng:RF-4

, Fitot Orifice Stack
f belta o Delta H Average Frassure Stack
i Run Time {in HZ0, (in HZQ, DGHM Temp (in HZT, Temp
(inin) mp HZO) mim HZ0) (F.C} mm H20Q) (F,C)
0 D.61 .43 104 D Bt
3 0.467 Q.82 106 Y 401
4 0.3 Q.d3 10&.8 3 404
G 0.9 0.7 104.5 Y 410
12z 0.7 0.7 105.5 Y] 412
3 1 0.79 103.5 0 413
18 D.91 9.71 105 0 412
2 0.85 D.65 133.5 3 412
2 .8 .43 103 ) 411
27 .7 Q.86 101.5 Q 499
30 Q.7 0.33 191 0 409
33 D.ad 0.3 100 9 409
Q 0.3 0.3% 7 Q 379
3 0.38 0.44 ?7.0 0 401
& .51 0.48 78 4] 408
@ 0.453 .51 7.5 ] 408
2 0.74 0,39 99 Q 412
13 0.7 0.7 7?8 0 413
i8 0.97 0.79 8.3 0 410
21 i 0.78 98.5 0 410

DATA

el

30.27
¢.34
24.11

0.01%7%

30.74

139.915
173.202
0.9371
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RESULTS
Percent moisture in stack gas (%): 40 .7
Wet Stack Gas Molecular Weight (Ms): 29.7
Average Stack Presgsure (Ps){in Hg,mm Ha): 24.11
Average Stack Gas Temperature (Ts)(R,.K): 867
gverage Stack Yelocity (Vs-avg) (ft/sec,m/sec): 73.18

Actual Volumetric Flow Rate (Q)(actim,acmm): ~ 226760.5
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.« . BND EMISSICH RATE RESULTS WITH EFa METHOD 5 DATA
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RESULTS

Dry Catch Follutant Massz Rate {(lbs/hr): 2.85%E+01

Total Catch Pollutant Mass Rate (lbs/hr): J.32E+01

bry Catch Follutant PMass Rate {q/hr): 12914.29

Total Catch Follutant Mass Rate (g/hr): 153076.61

Dry Catch Concentration {(grains/dscf.g/dscm): 5.04E-02
Total Catch Concentration (grains/dscf,q/dscm): 5.89E-02
Isokinetic Check (% I): 24,1

Oxygen-Eased Emission Rate (nqg/J,lb/million Rtu): 1,19E-01
Carbon Nioxide-Based Emission Rate {(ng/Jd,lb/million Rtu): 2.01E-92
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FERMORANDUN

T FMC Wyoming Corporation Cowmpliance File

Iiinz. Administratar,
ilzy, Zngineering Superylsc

FROM. Tran Glzon, Compliance Officer, AUl

DATE: March 23, 1791

Thie source was initially tested on Ooitober 11,1990 for complisnce with
particuiate emiesicn leweis as & result at Division concerns wiith slevated
cpaciiiese. The results of £ t 3 my mems of Seczmber
1999, which 1 3 te an
allowanle of ¢ LF9L atter
zome nodiTica led in i=e
Gribovici's ture o7F the
rasults of ini Divisd

nd ib

choosing ing
conduat

4
iy
s

ol

modiTications h T March 6. 1771
details these addiiiona mQGlTlCﬁthn:‘n fAdminietrator
in a Feibrua 2?1 rancmit the
resualtz of . 4591, FHC
transmitted tost

{

?estt

-
P
1

the razullsz af

i
in

s
e
n

it

wes eceived by the Bivision on HMarch ﬂ; 7 resu 3T in
test are pressntad in oy meno of #arch 14, 1990, and dindicate i

icat
remained out of compliance with & tested amizsion rata of 50.9

F#G, hecauze of thelir =za =
arranged for an official retest on Ma cﬁ 341791
test was reczived by the

this memo.

4 & review of
corgance with the
st

The three ftest zeries was in fact conducted on farch 5, 19%1 and
the report indicaites that all test runs were conductied in ac

requirements of Reference Method % for particulate. The raw teAi data included
with the test repori was reviewed for concisztfency and. accuracy and

independent calculaticns made in accordance with the requirements of Methad &
tg deteraine eaission rates for particulate hazed on thece data. The recultis
of thece calculations are summarized below and included as attachments to this
meEng.




TESTED EMISSION RATES
MONO 2 CALCIMER
( NS-3 )
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IOk RATE RESULTS WiTH EfFa mETHOD 5 DATA :
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RESULYS

Fercent moisture in stack gas {%): 42,74

Wet Stack Gas floiscular Weight iMs): 25,5

Averade Stachk Fressurs (Ps){in Hg.mm Hg): A3.52
dverage Stack fas Temperature (Tz)(R,Kl: 844
fiverage Stack Welocity (Ys-avagl (Tt/zec.m/sec): 7C.148
Actual Volumetric Flow Rate (M) (actfm.,acmm): 217979.%2

Standard Yntumetric Flrnw fate (fO=stdii=cfo.srmm_odrvd

AT 4
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RESULTS

Dy Fatch Folluiani Mase Rate (lbsshri: £.34E+01

Total Catgh Follutant Masz Rate {(los/hri: Z2.71E+0L

Ory Catch Follutant Mass Rate (oshri: 19595.08

Total Catch Folluytant Mass Rate {g/hr)s LRR97LVAS

Bry Catch Concentration {(orains/dsci.grdsams 4, 53E-02

Total Catcn Concentration {grains/decTt.a/dscmls S.26&E-00
Izokinetic Chegk % Il 9.7

ﬂxwgen-BAEEd Emizszion Rate (ng/Jf,lb /millicn Stu)s 1.,01E-01

Carbon Dioxide—Rased Emission Rate (ngrsd.lbsmillicn BRtylr: 7 BsE-0F




Fun humber:
Test Site;
Tect Date:

ME-3

- .
R

~11 data are i
Ar
tube calib

Fitot

MNE3-3

kg

ne
€a 0
Fati
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Prrt}culate weight in nrobe rinse

culate weiaht in Tilier catch

Farticulate weight in impinagsy caich
Yalume of Hater Yapor Congensed

Water Yanor Collested in Silica Gel
Fercent Ozvqgen in Stack by Yolume

Fercent Carbon Dioxide in Stack by Yolume

l.eak Rate Correction Factor Uss=d?
MEASURED DaATA FROM TEST RUM o
Fitot Grifice

Dalta p oelia H Averas
Run Time i FlZ2O, fin H24. DGR Tam
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Fercent moisiure in stack gas (i}

Wet Stack Gas feolecular deight (M=)
fdverage Stack Pressure (Fsi(in Ho.mm Hg?
Aaverage Stack Gas Temperature (Ts){R,K)

Average Stack Yelocity {Vs-avg} (fi/zec,m/sec:

Q4 andard

dctual Volumetric Flow Rate {f){acfm,acmmd
Unlnmetricr Elaw Rate (fetd¥{crda zeam, dred

L)




QATE htC”LT? BITH EFa& * DATA

13 3-.9‘
Catch Concentration {arains/dsct,.g/dscm)z 4.45E-02
~ - ]
L 1EE-GE

Lry Catch Pellutant # Fate (lbhe/br)s S ERAE+GL

Tatal Catch Fallutant Masz Rate (lhs/hri: 2,3"F+)L

Dry Catch Follutant Mass Rate f{a/hr): 1181844
Total Cateh Follutant Mass Rate {g/hr)s 3

Dr
Tutal Catch Concentration {gqrains/d=ct,g/dzcm
izokinetic Check (X I
Ozvgen-Rased Emission Rale i{ngrsa.1lb/millicn Biu): LaobE-
Carbon Dioxide—BRased Emission Mate fnosd.lb/miliion Biuld: g.44E

-
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IGN OF PARTICULATE CONCEWNTR:
RATE RESILTS : =T

.
i}

|cqf Pﬂ' NE-3

Tast Date: 375771

BATA
el
ol
= o
[RLT Ty

Ll
.

0.0
30,
Initial 0, 27801
Final Dry Gas Wﬂtﬂr 10,6
Orv Gaz dMeter zali brcsian : .7
Totai run '3
DATH
Fat iewlabe weiaht 1 hbe rinze {mgi: L
articulate weight in fTilier catceh t(mgls b

v
Partzcaiate weight in impincer caich {mal:
Yolume of datﬁr Vapor Can
Water Yapor P'+vd i
Fercent ﬂ“vuﬂn

Fercent Carban Diczide
Lesis Rate Corraciion

WEFHGFEJ ¥

Time
1Ini

€

o i

& Q.

? .85

La VP

L3 0. E7

ta (Rt
21 D.7% 41
ad 3,74 N
o7 0.48 $G0.0 i 442
30 0,53 7F.3 0 410
33 Q.91 7E.0 0 440
0 0.3% 2.5 0 84
3 L ( ?5,%5 0 S9L
3 0. a8 0.5% ?7 0 377
7 0,75 Dadl G 0 443
12 G.83% J.a% 8.5 & 49§
15 0,75 0.78 100 O 410
18 0.97 Q.3 Lot g 407
21 1.02 0.2 108 O 407
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RESULTS ’

Fercent moisture in stachk gas (H):

Wet Stack Gas Molecular Weight (Ms):

fAveraoe Stack Fressure {Fe)(in Ho.mm Hg}:

Average Stack Gas Temperature {Ts)(R,K):

average Stack Velocity (Vs-avgi (fi/s=c,m/seq}:
Actual Yolumetric Flow Rate {E8)(acfm,acmm):

Ctandard Ynlumatric Flow Sate ifletdlicctm_cemm . drvds

s 104.5 Q
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RESULTS ¥
Dry Catch Pollutant Mass Rate {lbs/hr): Z.F0E+OL
Total Catch Pollutant Mass Rate {lbs/hrds Zel2EeG]

Dry CTatch Follutant llass Rate igs/hro: 12222, 446
Toial Catch fFoliutant flass Rate {(ashri: 14138.25
Dry Catch Conceniration {qgrains/dect,gsdscm}z 4.94E-02

3.72E-G2
7a.1
SLEE-OL

i
BLF7E-DE

Total Catch Concentraticn {(grains/dscf,g /dscm}
Isgkinetic Check (% ID

(xvaen-Based fmiszion Rate {sg/d,ib/millicn Eiu)

Carpon Diorxide~Raced Emicsion Rate (nasi,lb /million Biu}
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